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EGLWRUV WRUGV 
 
³II \RXU ZRUOG ORRNV JORRP\ DQG \RX DUH IHHOLQJ JULQ DQG JOXP 

MDNH D UDLQERZ IRU \RXUVHOI; GR QRW ZDLW IRU RQH WR FRPH. 

DR QRW VLW ZDWFKLQJ DW WKH ZLQGRZ IRU WKH FORXGV WR SDUW, 

TKHUH'OO VRRQ EH D UDLQERZ LI \RX VWDUW RQH LQ \RXU KHDUW." 
 

SR WUXH! WH, DOO WKH PHPEHUV RI DHSDUWPHQW RI CKHPLVWU\, 

SXUHQGUDQDWK CROOHJH DOVR KDYH WULHG FRQVLVWHQWO\ WR FUHDWH RXU RZQ 

UDLQERZV RQ HYHU\ SRVVLEOH RSSRUWXQLW\ GXULQJ WKLV SDQGHPLF DQG 

ORFNGRZQ SHULRG DW RXU RZQ FDSDFLW\.  
 

TKLV WLPH ZH IHHO SURXG DQG H[FLWHG WR DFFODLP WKDW ZH DUH UHDG\ 

ZLWK DOO QHZ KRSHV DQG KXHV WR EULQJ RXW WKH 2QG LVVXH RI WKH 1VW 

YROXPH RI RXU H-MRXUQDO CHEMQUEST RQ WKH IHVWLYH RFFDVLRQ RI NHZ 

<HDU¶ 2021 RQ D VHHPLQJO\ LQWHUHVWLQJ DQG SRSXODU WRSLF 

³CKHPLVWU\ LQ KLWFKHQ´. 
 

WH VLQFHUHO\ KRSH WKDW WKLV LVVXH ZLOO KHOS LWV UHDGHUV WR XQIROG WKH 

XQUDYHOHG ZRUOG RI WKH PRVW KDSSHQLQJ FKHPLVWU\ LQ GD\-WR-GD\ 

FRRNLQJ LQ WKHLU RZQ KRPH NLWFKHQV. TKH HQWKXVLDVWLF ZULWH XSV DQG 

VLQFHUH UHYLHZV LQ WKLV ILHOG E\ DOO WKH VWXGHQWV DQG IDFXOW\ PHPEHUV 

RI RXU GHSDUWPHQW ZRXOG EH KRSHIXOO\ VXIILFLHQW WR KROG WKH LQWHUHVW 

DQG DSSUHFLDWLRQ RI DOO WKH UHDGHUV. 

 

 



  

WH KDYH SXW LQ SHUVLVWHQW HIIRUWV WR EULQJ H[FHOOHQFH WR WKLV WUHDVXUH 

WURYH. TKH H[WUDRUGLQDU\ WDVN RI HGLWLQJ WKLV LVVXH ZRXOG QRW KDYH 

EHHQ SRVVLEOH ZLWKRXW VLQFHUH VXSSRUW RI DOO WKH H[HFXWLYH PHPEHUV 

RI WKH EGLWRULDO BRDUG, ZKR VRUWHG RXW WKH DUWLFOHV IURP WKH ZULWLQJV 

ZH REWDLQHG IURP RXU HQWKXVLDVWLF DQG LQTXLVLWLYH VWXGHQWV, HGLWHG 

WKHP VLQFHUHO\ DQG ILQDOO\ PDGH D IDLU DQG SUHVHQWDEOH GUDIW. WH 

DUH WKDQNIXO WR WKHP ZKR OLWHUDOO\ GLSSHG WKHLU RDUV LQWR WXUEXOHQFH 

RI CRYLG-19 SDQGHPLF DQG KDYH VDLOHG LW WR WKH VKRUH RI SXEOLFDWLRQ 

ZLWKLQ D WUXO\ VKRUW WHQXUH GHVSLWH DOO WKHLU XVXDO FROOHJH DQG 

XQLYHUVLW\ GXWLHV.  
 

WH DUH WKDQNIXO WR DBT, GRYW. RI IQGLD IRU WKH IXQGLQJ DQG JUDWHIXO 

WR RXU UHVSHFWHG PULQFLSDO SLU, DU. IQGUDQLO KDU, IRU KLV LQVSLUDWLRQV 

LQ DOO RXU XQLTXH YHQWXUHV OLNH WKLV. WH DOVR WDNH WKLV RSSRUWXQLW\ WR 

WKDQN DOO WKH PHPEHUV RI SXUHQGUDQDWK CROOHJH IDPLO\ IRU WKHLU 

VLQFHUH VXSSRUW DQG EHVW ZLVKHV.  
 

FLQDOO\, ZH KHDUWLO\ ZLVK DOO WKH UHDGHUV, MHUU\ CKULVWPDV DQG KRSH 

WKLV MRXUQDO LVVXH ZRXOG HQMR\ FULWLFDO DFFODLP DQG SOD\ D YLWDO UROH 

LQ WKH DOO-URXQG GHYHORSPHQW RI VFLHQWLILF PLQGVHW HYHQ LQ WKH WULYLDO 

ZRUN RI FRRNLQJ LQ WKH KRPH NLWFKHQV RI DOO.  
 

AOO VWD\ VDIH, VWD\ KHDOWK\. HDSS\ RHDGLQJ!!! 
 

EGLWRUV LQ CKLHI 

31VW DHFHPEHU¶2020 
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35E)ACE 

Cooking iV all ChemiVWU\ and noWhing bXW ChemiVWU\! BelieYe iW oU 

noW! HeaWing, boiling, fUee]ing, mi[ing, and blending aUe all 

pUoceVVeV XVed in Whe laboUaWoU\ and in Whe kiWchen Woo. When Ze 

cook food, a m\Uiad of diffeUenW ph\Vical and chemical pUoceVVeV 

VimXlWaneoXVl\ Wake place Wo WUanVfoUm Whe ingUedienWV (chemicalV) 

inYolYed. CaUboh\dUaWeV aUe an inWeUeVWing caVe VWXd\. Simple 

VXgaUV combine ZiWh pUoWeinV in Whe MaillaUd UeacWion, Zhich iV 

UeVponVible foU Whe bUoZning of food Zhen iW iV cooked. Add a liWWle 

moUe heaW and caUameli]aWion WakeV oYeU, Zhile Woo mXch heaW foU 

Woo long Wime leadV Wo bXUnW flaYoXUV! SWaUch iV anoWheU 

caUboh\dUaWe Zell knoZn foU iWV abiliW\ Wo cUeaWe gelV, VXch aV in a 

panna coWWa. Upon heaWing, poZdeUed VWaUch combineV ZiWh ZaWeU 

and a compleWel\ diffeUenW We[WXUe iV cUeaWed. Baking inYolYeV Vo 

mXch chemiVWU\ ZiWhin iW! So ne[W Wime \oX heaU Vomeone Va\, ³I 

don¶W like Wo pXW chemicalV inWo m\ bod\´, feel fUee Wo chXckle. 

EYeU\Whing iV made of chemicalV. We ZoXld be in a biW of VWUife 

ZiWhoXW chemicalV, noW leaVW in Whe kiWchen. AV Ueliable membeUV of 

ChemiVWU\ CommXniW\, oXU one and onl\ moWWo iV Wo make all Whe 

UeadeUV XndeUVWand WhiV Vimple facW. If Whe\ like iW, WhaW Zill 

definiWel\ add Wo oXU pleaVXUe. So jXVW haYe a pleaVanW Uide in Whe 

cXlinaU\ ZoUld amidVW neZ \eaU feVWiYiWieV and e[ploUe ama]ing 

facWV. Happ\ joXUne\ Wo all! 
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COOKING: AN ART OR 
NECESSITY? 
A HISTORICAL REVEALATION 

   
 

 

CHAPTER-A 
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PRELUDE 
 
³Eating is necessary, but cooking is an art´ this line 
has an ironical meaning but where eating is 
necessity, food is important so obviously the 
quality of food is also important.  
 

 
Now when the question arises about quality of 
food, we should go through by its food value and  

 
its harmfulness on our body, we mean whether it is 
good for our body or our body is suffering if we 
consume that kinds of food. Here it is noticeably 
clear that our body is suffering only when some 
harmful microbes are there and obviously the food 
value due to this reason is decreases.  
 

 
 
 
Now just think if we eat some raw food items, is it 
so healthy?! Or it may be cause of some food 
poisoning. Is Cooking necessary? Or it is just a 
form of art? Going through this chapter we will try 
to find all the answers with proper reason. 

 

Firstly, let us have a look on the History of raw 
foods and its Health effects.
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RAW FOOD: THE OLD HABIT 
 
Soumik Mal 
Student Semester III 
Department of Chemistry, 
Surendranath College 

In the culinary world, early studies make us 
remember that the raw food dieting has always 
been linked with hermits and monks practicing 
asceticism. For example, John of Egypt a hermit 
from the Nitrian Desert lived on a diet of dried 
fruit and vegetables for fifty years and we also call 
upon about Lord Buddha's severe asceticism. 
Documented evidence of a commitment to raw 
food was by the Ethiopian monk Qozmos, who in 
the late 1300s CE committed to the ascetic 
discipline of eating only un-processed foods. 
 

 
 
Coincidental raw food diets were first developed in 
Switzerland by Maximilian Bircher-Benner (1867 ± 
1939), who was dominance as a young man by the 
German Leben reform movement, which saw 
civilization sought to go "back to nature"; it 
embraced holistic medicine, exercise and other 
outdoors activity and foods that it judged were 
more natural. Bircher-Benner eventually adopted a 
vegetarian diet but took that further and decided 
that raw food was what humans were really meant 
to eat; he was influenced by Charles Darwin's ideas 
that humans were just another kind of animal. In 
1904 he opened a sanatorium in the mountains 
outside of Zurich called "Lebendinge Kraft" or 
"Vital Force," 

 
One of the earliest books to advocate raw foodyism 
was Eugene Christian's ³Uncooked Foods and How 
to Use Them´, 1904. In the 1970s, Norman W. 
Walker (inventor of the Norwalk Juicing Press) 
popularized raw food dieting. From the ancient 
time, mainly in the south-east Asia like Indonesia, 
Malaysia, etc, have a tradition of eating the raw 
food. Some traditional Raw foods are Indonesia- 
Brongkos, Pecel; Thailand-Som Tum, Tom Kai; 
Malaysia-Nasir Kerabu, Haka Lei Cha; etc. 
 

 
HAKA LEI CHA 
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EFFECTS OF CONSUMING RAW FOOD 
 
The consumption of raw foods or uncooked foods 
may probably give some effects or implications to 
human health, whether the effects are beneficial or 
dangerous to human. According to science, eating 
raw foods has its own pros and cons. Some people 
now a days prefer a raw food diet because of the 
potential health benefits and advantages.  

 
This is due to the people¶s awareness to protect 
their health as they believe that raw foods will give 
them positive effect. Most of the people who prefer 
raw foods diet often include vegetables, fruits, nuts 
etc. Those foods are eaten raw or uncooked. 
According to the former research that has been 
made, raw foods have less processing and fewer 
added ingredients.  
 

 
 
Thus, this is a great advantage and benefit to the 
person who choose this kind of raw foods as their 
disease. Another benefit that can be found through 
consuming raw foods is that the enzymes 
contained in those foods can be preserved. 
Furthermore, some scientific studies show that 
uncooked vegetables can help to reduce the risk of 
various cancers. However, some people also 
believe that eating raw food may give negative  
 

 
impacts to their health. So, they prefer to cook that 
food rather than eating it without cooking. 
 
POTENTIAL RISK 

 
A raw food diet may come with some risks 
especially if anybody does not plan it well.  
 
They may be nutritionally unbalanced: Raw 
food diets may appear to be low in vitamin B12, 
calcium and vitamin D, and proponents often 
discourage the use of iodized salt, which may 
further put any -body at risk of deficiency. 
 
May Weaken Muscles and Bones: Several 
aspects of a raw vegan diet may result in weaker 
muscles and bones. Protein is also important for 
preserving muscle mass, especially during periods 
of low-calorie intake that lead to weight loss² such 
as can be expected on this diet. 
 
May Reduce Fertility: Scientists note that one 
of the main ways a raw food diet may impact a 
woman¶s fertility is by being exceptionally low in 
calories. This may cause women to drop too much 
weight, reducing their ability to menstruate 
potential risks.  So, it is now clear that raw food 
eating can cause of some health risk. So, what is 
the solution? Here comes the necessity of cooking 
for a healthy lifestyle. let us now take a brief look 
on the emerging importance of cooking.
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HISTORY OF 
COOKING 
 
Krishnendu Chatterjee 
Student Semester III 
Department of Chemistry,  
Surendranath College 

Cooking is the only way to destroy all 
microorganism and ensure you that your food is 
safe as uncooked food can cause of food poisoning. 
For most of the food, the cooking temperature 
should be above 700C for minimum 2 minutes at 
least. Poultry and meat food products are most 
dangerous if it is not perfectly cooked. Let us try to 
think about the importance of cooking point wise. 
 
Cooking no doubt helps us to digest food. 
Cooked foods become incredibly soft and easy to 
chew and swallow. The juices which help us to 
digest are properly mixed with this softened food 
and carry out the digestion process. 

 
Cooking enhances the texture, colour, 
flavour, visual aspects and obviously the 
taste of food.  
 

 
 
 
 
 
 
 
 
 
 
 
 
Can you remember the appearance of a potato 
before and after boiling or frying, there is a huge 
difference between its taste and appearance? 
Cooking make the food delicious by adding some 
flavour. T For vegetables like carrots, beet roots, 
spinach or any others, cooking make their colour 
different which become more attractive. 

 
The colour of meat or any other spicy food become 
much more tempting after cooking and the taste 
and smell of such foods are very inviting. The 
sticky soft dough of roti or paratha when changes 
into a roti or paratha its smell and crispiness really 
make us all foodie.  
 
Inclusion of varies spices while cooking 
helps to improves the taste and flavour of 
the food.  
 
The salt, chillies, and other herbs upgrade the 
taste. So, cooking enhances the texture, colour, 
flavour, and visual aspects, and the taste of food. 
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Cooking provides us a safe food to eat. 
 If food is not treated well while cooking, it can be 
extremely dangerous and become a reason of 
various disease such as stomach infection, food 
poisoning, worms, upset stomach, diarrhoea and 
even death. So, it is very necessary to cook a food 
properly to destroy all harmful causes of sickness. 
Before eating any food, we should ensure that the 
food is steaming hot and check that they are 
perfectly cooked.  

 
Perfectly cooked food helps to avoid food 
poisoning. Most of the raw foods contains bacteria, 
parasites and viruses which are very harmful to our 
body, even it may be a reason of death.   

 
All the microorganisms are destroyed while the 
food is cooked. Cooking provides you a safe food 
and make sure that your food is safe for human 
consumption. 

Cooking is genuinely necessary for a 
balanced diet. 
During cooking a lot of things are added. So, we 
may say, cooking gives us an opportunity to 
maintain a well-balanced diet that include protein, 
fat, carbohydrate, vitamins, and many other 
essential minerals.  
 

 
 
This well-balanced diet is important for human 
body. So obviously cooking provides us a well-
balanced diet food.   
 
Cooking also adds variety to our meals. 
From a simple raw potato, one can make potato 
pakora, potato curry, potato chips etc. So, via 
cooking a plenty of thing can be prepared from a 
raw material. Cooking helps to serve a variety of 
food in table using even a single ingredient. 
 

 
 
Sometimes cooking helps to preserve food 
longer.  
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Just like milk, if it is not boiled some bad micro-
organisms convert milk into curd, but after boiling 
they are destroyed. So, after boiling milk can be 
preserved for long. Thus, cooking helps to preserve 
food too. And there also numerous examples of 
jam, jelly, pickles. They involve also some 
processing that help preserve food. 
 

 
VARITY OF COOKING METHODS 
 

 
 

 

 
 

 
 
CONCLUSION 
 
Hence, without any second thought we can 
conclude that cooking is obviously a necessity for 
our health. Cooking ensures that our food is 
bacteria free, safe for human consumption, tasty 
and obviously full of variety.  

 
The next question that may arise in our mind is 
whether cooking is only a mere necessity, or it is an 
art? How it is related to regional culture and all. 
Let us try to find a suitable answer to those 
questions in the next section. 
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COOKING: ART 
AND CULTURE 
 
Tiyasa Chatterjee 
Student Semester III 
Department of Chemistry,  
Surendranath College 
 
COOKING IS AN ART 
 
You know the saying ³The Way to A Man¶s Heart is 
Through His Stomach´. Well, I think everyone 
would agree with me when I say the way to 
anyone¶s heart is through their stomach. Food can 
be considered as an art; for example: the 
decoration of a food, the way a food is constructed 
in the plates, or even the way many different foods  

 
are being mixed to create a new food. The 
arrangement of plates in a table as an art. This is 
called Table Art. Brillat-Savarin in his book, ³The 
physiology of taste´ states that cooking is the 
oldest of all arts. Culinary artists are those chefs 
who day and night think over finer ways of 
presentation and garnishing of foods. 
 

 
 
 
 
 
 
 
 
 
 
 
 
COOKING VARIATION WITH CULTURE & 
TRADITION  
 
Every culture has a unique food philosophy. The 
way we cook our food tells a lot about who we are. 
Put together a group of Bengalis and the 
conversation will invariably veer towards food 
accompanied by spirited repartee involving two so 
called communities, Bangal (East Bengal) and 
Ghoti (West Bengal). 
 

 
CHINGRI FAVOURITE OF GHOTI 

 
 

 
HILSA FAVOURITE OF BANGAL 
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Bengali Traditional Thali 

 
Food is a universal necessity. But it is only human 
beings who endeavour to transform food into 
something more. Several archaeologists and 
evolutionary biologists contend that cooking was, 
and still is, crucial to our evolution. Primitive 
hunter-gatherer societies developed into more 
sedentary ones; cooking became a social activity. 
In India we have so vast range of cuisine. I would 
try to mention only a few. There are some 
signature dishes also like Bada Pav of Mumbai and 
Rasogolla of Kolkata. 
 

 
TYPICAL NORTH INDIAN CUISINE 

 
 

 
TYPICAL INDIAN CUISINE 

 
 

 
TYPICAL GUJRATI CUISINE 

 
 

 
TYPICAL SOUTH INDIAN CUISINE 

 
 

 
TYPICAL NORTH ODISA CUISINE 

 
Just have a close look. How different they are in 
appearance, texture, presentation and obviously in 
their aroma and taste. However, that you all 
should try yourself! 
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TYPICAL HYDERABADI CUISINE 

 

 
TYPICAL GOANESE CUISINE 

 

 
TYPICAL HIMALAYAN CUISINE 

 

 
BADA PAV OF MUMBAI 

 
TYPICAL RAJASTHANI CUISINE 

 

 
TYPICAL MARATHI CUISINE 

 

 
TYPICAL KARNATAKI CUISINE 

 

 
RASAGOLLA OF KOLKATA 
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SPECIAL COOKING ON OCASSION 
 
Food is also inextricably linked to occasions and 
memories. Food became central to community 
celebrations. What would Eid be without sewai, 
Christmas be without cakes and Pongal without 
payasam? 
 

 
PATISAPTA POUSH PARBAN SPECIAL 

 
 

 
BHAPA PULI MAKAR SANKRANTI 

SPECIAL 
 
 

 
EID SPECIAL SEWAI 

 
 
 

 
PAYASAM IN PONGAL 

 
 

 
MARATHI MODAK ON GANESH 

CHATURTHI 
 
 

 
CHRISTMAS SPECIAL CAKE 

 
So this much about relation of cooking with 
culture, tradition, and occasion. Let us now have a 
quick look on the mordernist cuisine to explore the 
induction of art in the cooking process using 
rigorous chemistry i.e., molecular gastronomy in 
the modern kitchens, where chefs generally act like 
chemists. 
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MODERN 
COOKING: A 
CULLINARY ART 
 
Boijoyanta Howlader 
Student Semester III 
Department of Chemistry 
Surendranath College

A culinary art is the art of cooking. Cooking is the 
process of preparing food and meals that will be 
eaten by us or the food served to other people. The 
word "culinary" is defined as related to or 
connected with, cooking or kitchens. People who 
are working in the culinary arts are known as 
culinary artists.  
 

 
 
Culinary artists require a lot of knowledge about 
the science of cooking food. Mainly culinary artists 
work in restaurants, hospitals, and other 
institutions etc where kitchen conditions vary 
depending on the type of business. 
 
In cooking the heat generated by fire is required to 
change the food's texture, flavours, colour, 
nutritional contents and even its appearance. 
Heating is very much important in the culinary 
arts because it disinfects the food and makes it 
softer and delicious. In between 4°c to 60°c the 
bacteria are found in cooked food or even those 
that were transferred to the food can grow at a very 
alarming rate. In the ideal condition bacteria can 
double their population every twenty minutes and  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
it is a crazy fact about bacteria. Many people have 
the misconception that bacteria will die when we 
freeze our food or refrigerate them, but that is not 
right. Bacteria, merely it slows down their 
expansion in cold conditions. 
 

 
 
The culinary art is decided in many categories. 
Some of which are tools, methods, combination of 
spices and ingredients that adds flavour to the food 
etc. It normally needs the right measurements, 
proper selection and true combination of 
ingredients involved in food to reach best result.  
 
One of the most famous departments in the 
culinary arts is baking. This is used in producing 
pastry-based desserts like tarts, pies, and cakes etc. 
The ovens dry heat causes the starch to gelatinize, 
and the results to the browning or charring of the 
outside of the food. Some uneducated in the 
culinary arts might think that the brown part is not 
tasty, but this part gives taste and flavour to the 
baked good and sealing the moisture of the food. 
The baked food become dry day by day after it is 
cooked.  
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Boiling is one of the other important categories of 
the culinary arts. In boiling, there is a rapid 
vaporization of any type liquid when the liquid is 
heated that is boiling. In cooking, boiling is divided 
into many other categories.  
 

 
 
Blanching, a cooking term used to describe the 
submersion of food into boiling water and 
removing it after a certain period. Then throwing it 
into cold water or letting water run over it causing 
the firming of food.  
 

 
 
A different type of cooking is pressure cooking. 
When food is cooked inside an enclosed cooking 
tool like pressure cooker, that would limit the air 
that is coming in or going out of that tool and cook 
food properly. Pressure cooking is one of the 
fastest cooking types.  
 

 
 
Stewing is also a popular cooking technique. It is a 
method where meats are cut up into small pieces 
and along with some vegetables are simmered into 
a liquid.  

 
 
Simmering, then again is another cooking method. 
In this method the liquid is barely kept away from 
its boiling point.  
 

 
 
Some other boiling techniques are infusion, 
poaching, double steaming, steeping braising, 
coding, steaming and vacuum flask cooking. There 
are in fact different techniques available that are 
used in different cases as and when needed. 
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Most Americans use grilling and microwaving in 
daily life.  
 

 
 
The simplest and easiest method is microwave 
cooking, and this cooking technique is used mostly 

to reheat sumptuous meals ready to be consumed. 
With grilling, most North Americans people have a 
grill station in their backyard. Grilling are roasting 
methods like rotisserie, barbecuing, searing or 
even smoking food and they extensively use this all 
techniques. 
 

 
 
 

 
 
CONCLUSION 
 
So, from the above point of view, if we try to say, 
³yes, cooking is an art´ it is accepted because the 
above points clearly showed that. Every cooked 
food has its own specifications, and several steps 
must be followed to prepare them, to make them 
different according to their taste, colour, and 
aroma. So obviously cooking is also a form of art. 
 
Finally, if we try to draw a conclusion, we must say 
that cooking is obviously a necessity. But cooking 
is also a versatile art form, it has the capacity to 
enclose all the senses. We cannot choose between 
µnecessity or art¶. Cooking is necessary but also 
artistic. Foodyism has its own significance. So 
cooking is both a necessity and an art toot, we 
should not debate on them as they both have 
different importance. With this resolution let us 
move on to the next chapter.  
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PRELUDE 
__________________________________
 
The first ever example of cooking dates back to two 
million years ago when humans began using an 
open fire to cook meals, the one and only way to 
prepare hot food. Then process of cooking has been 
changed through the ages. The history of cooking 
has been divided into six categories as follows- 
 
 

 
 
 

 
 
 

 

 

 

 
 

 
 
 

 

In this chapter evolution of cooking has been 
discussed in a chronological order. Hope you will 
enjoy the fascination journey. 
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INTRODUCTION 
 
³Cooking iV Whe arW and Vcience of preparing food for 
eaWing b\ Whe applicaWion of heaW.´ 
Over 2 million years ago when ancestors of humans 
first ignited the fire and burnt the raw meats, the 
history of cooking was made. With the time, the 
process of cooking is innovated by developments of 
equipment, technique, foods etc. From roasting to 
modern cuisine an incredible journey has been 
spent. 
 

 
 
PREHISTORIC COOKING 
It was believed that primitive humans have begun 
to cook 250,000 years ago by tossing a raw piece of 
something into the fire. The first method of cooking 
was roasting, where a fish or a bird was placed on 
the end of a stick and held over an open fire. Some 
scientists say that the Peking man roasted meats, 
bXW Where ZaVn¶W enoXgh eYidence Wo VXpporW Whe 
claim. 
 

 

 
The origins of cooking cannot be exactly traced, but 
for sure, it has evolved significantly. For cooking to 
be possible, the discovery of fire must have 
happened first. Most likely, the first person who 
discovered how to cook has done it by accident. 
Maybe, raw meat happened to fall in a fire, and man 
has found out that it was tastier and easier to chew. 
Since then, the rest was history. 
 

 
WHY ANCIENT HUMAN START COOKING? 
 
To Wrangham, these morphological features are 
adaptations to cooking that arose around 1.9 million 
years ago. Cooking certainly changed our ancestors' 
lives for the better. Heat makes food softer, so less 
time is needed for chewing. It also releases more 
calories. 
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PREHISTORIC TIME 
 
x 2.5-1.8 million years ago: The discovery of the 

use of fire and the sharing of the benefits of the 
use of fire may have created a sense of sharing as 
a group. 

x 2 millions years ago: Hominids shift away from 
the consumption of nuts and berries to begin the 
consumption of meat. 

x 250,000 years ago: Hearths appear, accepted 
archaeological estimate for invention of cooking. 

x 170,000 years ago: Cooked starchy roots and 
tubers in Africa. 

x 40,000 years ago: First evidence of human fish 
consumption: isotopic analysis of the skeletal 
remains of Taiyuan man, a modern human from 
eastern Asia, has shown that he regularly 
consumed freshwater fish. 

x 30,000 years ago: Earliest archaeological 
evidence for flour, which was likely processed 
into an unleavened bread, dates to the upper 
Paleolithic in Europe. 

x 25,000 years ago: The fish-gorge, a kind of fish 
hook, appears. 

x 13,000 BCE: Contentious evidence of oldest 
domesticated rice in Korea. Their 15,000-year 
age challenges the accepted view that rice 
cultivation originated in China about 12,000 
years ago. These findings were received by 
academia with strong skepticism and the results 
and their publicizing has been cited as being 
driven by a combination of nationalist and 
regional interests. 
 

 
 

x 11,500 - 6200 BCE: Genetic evidence published 
in the Proceedings of the National Academy of 
Sciences of the United States of America (PNAS) 
shows that all forms of Asian rice, both Indica 
and japonica, spring from a single domestication 
that occurred 8,200±13,500 years ago in China 
of the wild rice Oryza rufipogon. 

 
FACTS 
 
x Cooking had profound evolutionary effect 

because it increased food efficiency, which 
allowed human ancestors to spend less time 
foraging, chewing, and digesting. H. erectus 
developed a smaller, more efficient digestive 
tract, which freed up energy to enable larger 
brain growth. 

x The oldest form of cooking is basically fire-
roasting and, specifically, opens fire cooking. 
The earliest forms of open-fired cooking would 
have consisted of placing food ingredients 
straight into a fire. Yep, right into the ashes! 
Some indigenous societies still cook in this way. 

 
FIRST EVER POTTERY USED FOR 

COOKING? 

Pottery was invented somewhere in eastern Asia 
between 12,000 and 20,000 years ago, but exactly 
where and when²and particularly why²isn't clear. 
Indeed, virtually nothing is known about how the 
first pots were used, says Oliver Craig, a 
biomolecular archaeologist at the University of York 
in the United Kingdom. Regardless of why such 
vessels were invented, they undoubtedly offered 
new and attractive ways to process and consume 
food, he notes. Layers of blackened material on the 
inner surfaces of some pot shards, many of them 
palm-sized or smaller, hinted that the vessels had 
been used for cooking, but scientists hadn't 
performed detailed studies to confirm the notion. 
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Food is a basic human need; it is a fuel that drives 
not only our biological system but also the march of 
civilization. In fact, each measures stage of human 
societal progress has been based on the quality and 
quality of food humans can procure or produce. 
 
Chemistry plays a crucial role in the history of food 
and food is one of the most important driving forces 
of human history. 
 
GATHERING OF FOOD ON EARLY DAYS: 
 
Hunter- gatherer stage- for about 200,000 years of 
human existence, we are dependent on hunting and 
gathering to procure food. The social structure was 
mainly limited to families and tribes. People then 
were nomadic, as their supply of food varied greatly, 
which is depend on the particular season. 
Agricultural stage about 12,000 years ago the 
hunter gatherer tribes began to domesticate 
animals and cultivate plants. This ushered in the 
agricultural stage. People begin to permanently 
settle near sources of fresh water for crop irrigation. 

 
 
FOOD PREPARETION: 
 

 Artificial Flavour: 
We have used flavorings to add zest to our food and 
lives since well before recorded history. From early 
times, flavorings have been part of a quest to make 

foods and beverages taste better, leading to a more 
enjoyable life. 
We are far from achieving the fictional replicators 
of Star Trek but humans have been synthesizing 
artificial flavors for at least 170 years. The first 
records artificial flavors were exhibited in 1851 in 
London during the crystal palace Exhibition. 
ViViWor¶V Vampled frXiW flaYored candieV like pear, 
apple and grape. These flavors had been artificially 
made in chemical laboratories. 

 Fermentation: 
Fermentation is one of the common methods of 
changing food raw materials into different forms 
the oldest evidence for a wine fermentation was 
found in China is dated at around 9000 years old. 
The study of fermentation is called zymology. 
 
HISTORY OF FERMENTATION 
Fermentation is a natural process. People applied 
fermentation to make products such as wine, mead, 
cheese, and beer long before the biochemical 
process was understood. In the 1850s and 1860s, 
Louis Pasteur became the first zymurgies or 
scientist to study fermentation when he 
demonstrated fermentation was caused by living 
cells. However, Pasteur was unsuccessful in his 
attempts to extract the enzyme responsible for 
fermentation from yeast cells. In 1897, German 
chemist Eduard Buchner ground yeast, extracted 
fluid from them, and found the liquid could ferment 
a VXgar VolXWion. BXchner¶V e[perimenW iV 
considered the beginning of the science of 
biochemistry, earning him the 1907 Nobel Prize in 
chemistry. 
Examples of Products Formed by 
Fermentation: 
� Wine, Yogurt, Cheese 
� Certain sour foods containing lactic acid, 

including sauerkraut, kimchi, and pepperoni 
� Bread leavening by yeast 
� Sewage treatment 
� Some industrial alcohol production, such as for 

biofuels and Hydrogen gas. 
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WHAT IS MEDIEVAL COOKING? 
 
Medieval COOKING includes foods, eating habits, 
and cooking methods of various European cultures 
during the Middle Ages, which lasted from the fifth 
to the fifteenth century. During this period, diets 
and cooking changed less than they did in the early 
modern period that followed, when those changes 
helped lay the foundations for modern European 
cuisine. Cereals remained the most important 
staple during the early Middle Ages as rice was 
introduced late, and the potato was only introduced 
in 1536, with a much later date for widespread 
consumption. Barley and oat were eaten by the 
poor. Wheat was for the governing classes. 

 
 
History of Medieval cooking: 
 
During medieval times, the cooking techniques 
that were developed are so innovative that we are 
still using these methods today. Most of these 
techniques allowed people to cook food much 
easier and faster, and some methods also enabled 
them to store food properl\ Vo WhaW Whe\ Zon¶W 
spoil for a long time. 

 

 
In the Middle Ages, what people eat depends on 
who they are. During feasts, large numbers of 
invited guests were served different dishes of 
varying number and quality of courses according 
to social status. The rich always ate better than 
the poor. 
 

 
 
The average men had no kitchen; but in castles, 
monasteries, and palaces, there were huge 
kitchens equipped with all kinds of cooking 
wares and utensils. Huge houses had bread made 
in tall ovens, and their dinner included a roast, 
white bread, quarry, and custard or pudding. 

 
From the 1400s through the 1500s, spice trading 
became popular, and more ingredients had been 
gradually added to recipes. Portuguese vessels 
reached South Africa, India and China to trade 
spices. These were used generously to create 
savory and flavorful dishes. 
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MEDIEVAL KITCHEN 
 
In most households, cooking was done on an open 
hearth in the middle of the main living area, to make 
efficient use of the heat. This was the most common 
arrangement, even in wealthy households, for most 
of the Middle Ages, where the kitchen was 
combined with the dining hall. 
 

 
 
Towards the late middle ages a separate kitchen 
area began to evolve. The first step was to move the 
fireplaces towards the walls of the main hall, and 
later to build a separate building or wing that 
contained a dedicated kitchen area, often separated 
from the main building by a covered arcade. This 
way, the smoke, odors and bustle of the kitchen 
could be kept out of sight of guests, and the fire risk 
lessened. Few medieval kitchens survive as they 
were "notoriously ephemeral structures". 
 
FOOD USED DURING MEDIEVAL PERIOD  
 
HARVESTING CABBAGE 

 

 
 
MEATS  

 
 

 

DAIRY PRODUCTS 
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METHODS 
 
Most foods were cooked over an open flame along 
with the help of pots, pans, kettles, skillets and 
cauldrons. Each cook kept a book of their own 
recipes. Cooking methods: spit, roasting, baking, 
boiling, smoking, salting, fried (Alchin). 
 
HISTORY 
 
The Renaissance was not only a period of the re-
emergence of art and literature in Europe, but it was 
also the era where cooking was taken to new heights 
in terms of its complexity and artistry. During that 
period, cooking was considered as essential to the 
culture as art, and many people, especially the 
nobles, took cooking and dining seriously. 

There are many cooking techniques that 
were created in the Renaissance, and some methods 
originating from the Middle Ages were refined and 
enhanced as well. 
 
FOODS 
 
The average person during the Renaissance was a 
peasant. Peasants would eat soup or mush for food 
just about every meal. They would also generally 
have some black bread. The soup would be made of 
scraps of food, usually vegetables such as carrots or 
eggs. 

 

 
 
CUISINE 
 
Food of the Middle Class: Broth, Pigeon, Bacon, 
Fruits, Vegetables, Chicken, Pastries, Hot honey 
lemonade, Honey roasted almonds. Cheeses etc. 
Many different types of cheeses. Spices:  
They used vinegar in wine and other dishes. Salt 
was scarce in the Renaissance so to season their 
food they used spices instead of salt. 

 
 
PASTRIES 
 
Renaissance Patisserie is Charlotte's premier 
destination for dazzling French pastries, award-
winning Viennoiserie, innovative macarons, rustic 
French loaves, traditional baguettes, and the home 
of Charlotte's only Kouign "Queen" Amann. 
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Medieval Italian food: 
 
Many Italian staples and internationally recognized 
favorites were invented and refined during the Late 
Middle Ages and the early Renaissance; pasta was 
on everyone's dinner plate by the 13th century, 
though it was commonly made out of rice flour 
rather than durum wheat; pizza, the medieval 
Italian term for "pie" 

 
 
FISH 
 
England, as a small wet sea-faring nation, had no 
want for fish. Sea fish were transported all over the 
country, both that caught locally and those 
imported from Iceland. Religious observances 
meant fish was exclusively eaten on Fridays and 
Saturdays. Common sea fish included cod, haddock, 
mackerel, conger, and mullet. Freshwater fish 
included roach and dace. Shellfish comprised part 
of the diet, with oysters the most common, mussels, 
cockles and winkles less so. There were also eels of 
the "jellied eel" fame. To preserve them, fish were 
often pickled, smoked, salted or dried. Live fish 
were transported inland wrapped in wet grasses. 
Monesteries and manors kept fish ponds. 
 
 
VEGETABLES 
 
Elizabethans ate many of the same vegetables we 
eat today. They enjoyed the rich flavor of onions, 
leeks, garlic and mustard greens. They planted 
carrots, turnips, cabbage, radishes and parsnips. 
While the spices we know today were rare and 
expensive (pepper, nutmeg, etc), a large variety of 
herbs were grown locally: sage, mint, fennel, 
parsley, basil, marjoram. Sweet herbs were used as 
we used them now: to enliven otherwise dull dishes. 
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After the Renaissance of cooking, there is one of the 
biggest changes in the mid. 17th century. The change 
in cooking is naturally often led by changes in tools 
and tactics. The development of technological 
inventions plays a crucial part in this cultivation of 
cooking world. 
 

 
 

ADVANCEMENTS IN TECHNOLOGY 
 
Cast iron range: 
 
In this period the cast-iron range was developed 
and began to replace open fireplaces. It radiated 
more heat and burned less fuel than typical  
 

 
fireplaces. Cast iron stove built from a material 
consisting of iron mixed with carbon, in which a 

solid fuel such as wood or coal is burned to produce 
heat. The first round cast-iron stoves with grates for 
cooking food on them were manufactured by Isaac 
Orr at Philadelphia in 1800. 
 
Refrigerator:  
The first instance of cooling was recorded in 1748 
when William Cullen at the University of Glasgow 
tried to produce refrigeration. Cullen used a pump 
to create a partial vacuum over a container of 
diethyl ether, which then boiled, absorbing heat 
from the surrounding air. The experiment even 
created a small amount of ice, but had no practical 
application at that time. 

 
In 1758, Benjamin Franklin and John Hadley, 
professor of chemistry, investigating the principle 
of evaporation as a means to rapidly cool an object 
at Cambridge University, England. They confirmed 
that the evaporation of highly volatile liquids, such 
as alcohol and ether, could be used to drive down 
the temperature of an object past the freezing point 
of water. 
The first refrigeration machine, however, was 
developed in the US in 1844 by John Gorrie. 
 
Gas in cooking: 
At early stage the gasification of coal by heating is 
used to produce Gas. Gas was first used for cooking 
during the 19th century. Since then, the use of gas in 
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the kitchen has been popular. According to the Gas 
Museum, in Leicester, England, the first recorded 
use of gas for cooking was by a Moravian named 
Zachaus Winzler in 1802. But it took another three 
decades for the first commercially produced gas 
stove, designed by Englishman James Sharp, to hit 
the market. Gas stove is fuelled by combustible gas 
like syn gas, natural gas, propane, butane, liquefied 
petroleum gas etc. 
 

 
 
INVENTION OF FOOD INDUSTRY 
 
The 1700s and the 1800s brought us out fast food 
favourites.  
 
Sandwich: 
 

 
 
 
The sandwich was invented by John Montagu, the 
4th Earl of Sandwich in 1762. 
 
Carbonated water: The English chemist Joseph 
Priestley experimented with putting gases in liquids 
in 1767, producing the first artificially-produced 
carbonated water. 
In 1770, the Swedish chemist Torbern Bergman 
invented a device for making carbonated water 
from chalk and sulfuric acid. 

 
Can & can opener: A metal can for preserving 
food was invented in 1810 by a Peter Durand, of 
London. To open a can, a person had to use a 
hammer. The can opener was invented in 1858 by 
Ezra Ezra Warner of Waterbury, USA. 
 

 
 
Baking powder: 
 

 
 
Alfred Bird was first who created a form of baking 
powder in 1843. It formed by bicarbonate of soda 
and tartaric acid, mixed with starch. 
 
Potato chips: The potato chip was invented in 
1853 by George Crum in New York, USA. 
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Coca Cola: An American pharmacist Dr. John 
Stith Pemberton invented Coca-Cola on May 8th, 
1886 in Atlanta. He changes the formula of his 
French Wine of Coca, omitting the French wine. He 
added sugar, citric acid and essential oils of many 
fruits to the drink, and the original Coca-Cola was 
created. 
 

 
 
Pizza: The Margherita pizza, the first relative of the 
pizza we know today, was invented in 1889. 
 

 
 

Hamburger: Meanwhile, the first hamburger and 
steak sandwich were sold in 1895. 
 
 

 
 

 

Cotton candy: Cotton candy made from sugar that 
is heated and spun into slim threads that look like a 
mass of cotton. It was invented in 1897 by William 
Morrison and John C. Wharton, from Nashville, 
Tennessee. 
 
 

 
 
In this period, we can also found some other 
innovation in cooking world. Some of the most 
notable chefs were appeared in that time. 
In 1765, the first modern version of the restaurant 
appeared in Paris and was opened by a soup 
salesman named Boulanger. 
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INTRODUCTION 
 
Food is our most important weapon to survive in 
this world. From ancient day we have fight each 
other for food. Now a days those fighting for food 
convert into fighting for new generation various 
type of food. 
 

 
 
WHAT IS MODERN CUISINE? 
 
A cuisine is a style of cooking characterized by 
distinctive ingredients, techniques and dishes, and 
usually associated with a specific culture or 
geographic region. Regional food preparation 
traditions, customs and ingredients often combine 
to create dishes unique to a particular region. 
Cuisine dates back to the Antiquity. As food began 
to require more planning, there was an emergence 
of meals that situated around culture. Now we talk 
about the modern process of food making in our 
modern lifestyle. 
 
MODERN STYLE OF COOKING 
 
In main cities, where space is limited, people have 
to deal with small kitchens. Therefore, smart and  

 
 
incredibly compact appliances are a must. More and 
more companies are focusing in the production of 
cooking tools and appliances that can perform more 
than one task. Sleek and multi tasker appliances 
have become best sellers and essentials to many. IW¶V 
the ultra-modern style of cooking. Although, all the 
Za\ back in Whe 1800¶V cookV and VcienWiVWV Zere 
interested in understanding food chemistry. But it 
ZaV noW XnWil 1988 WhaW Whe Werm ³MolecXlar 
GaVWronom\´ ZaV coined b\ French chemiVW HerYp 
This and Hungarian physicist Nicholas Kurti. They 
began holding workshops to investigate the 
transformation that occurs when food is cooked. 
 

 
 
MOLECULAR GASTRONOMY 
 
The molecular or modernist cuisine movement 
really began when chefs took those scientific 
discoveries and applied creativity to that body of 
knowledge. They take the basics of classic cooking 
and craftsmanship then apply chemical compounds 
and elements such as liquid nitrogen for 
instantaneous freezing and techniques such as 
spherification. It should be mentioned here that 
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µSpherification¶ is a culinary process that employs 
sodium alginate and either calcium chloride or 
calcium glucate lactate to shape a liquid into 
squishy spheres, which visually and texturally 
resemble roe. 
 

 
 
CHEMISTRY IN COOKING 
 
Cooking itself is really just chemistry. Heating, 
freezing, mixing and blending are all processes used 
in the laboratory and the kitchen. 
 
When we cook food, a myriad of different physical 
and chemical processes simultaneously take place 
to transform the ingredients (i.e., chemicals) 
involved. Carbohydrates are an interesting case 
study. Simple sugars combine with proteins in the 
Maillard reaction, which is responsible for 
broZning food Zhen iW¶V cooked. Add a liWWle more 
heat and caramelisation takes over, while too much 
heat for too long leads to burnt flavours. 
 
STYLES OF CUISINE 
Fusion cuisine: It is cuisine that combines 
elements of different culinary traditions that 
originate from countries, regions, or cultures. 

 

Gobi Manchurian is an Indian-Chinese fusion dish, 
consisting of fried cauliflower. This dish is popular 
throughout India and Indian restaurants as well as 
South Asian restaurants around world. Also, an 
example of fusion dish is combination of smoked 
salmon wrapped in rice paper, with avocado, 
cucumber and crab sticks. 
 
Haute Cuisine: Haute cuisine is the cuisine of 
"high level" establishments, gourmet restaurants 
and luxury hotels. Haute cuisine is characterized by 
the meticulous preparation and careful 
presentation of food at a high price. This is a 
presentation of French Haute Cuisine. 
 

 
 
Nouvelle Cuisine:  
 
This is a new approach to cooking and food 
presentation in French Cuisine. Vegan Cuisine and 
vegetarian cuisine: These are vegetarian dishes for 
vegetarians as follows. 
 

 
 
 
Vegan Cuisine and vegetarian 
cuisine:  
 
These are veg dishes for vegetarians as follows. 
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Conclusion:  
 
As for the conclusion of this writing, the traditional 
food culture should not be forgotten by every 
generation as it shows the identity of the people 
itself in terms of culture and norms. Each of the 
instruments has its own tales and sentimental 
values along with it. Without them, the food will not 
have its own distinctiveness and cannot achieve the 
accomplishment that can be seen nowadays. 
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PRELUDE 

__________________________________ 
 
There is a similarity between performing 
experiments in the chemistry laboratory and 
cooking food in the kitchen. 

To get the perfect experimental result in the 
laboratory, you need to practice and follow few 
techniques. You need to learn perfect heating, 
boiling, shaking, mixing, extracting techniques to 
make a reaction to happen in the lab. You should 
have a good observation capability and sometimes 
need to use your eyes and nose to notice the 
progress of the reaction. A skilled researcher 
acquires all these techniques with time. 

 
 
On the other hand, a good chef follows the exact 
mixing, heating or boiling process during making a 
delicious food. 
 

 
The taste of the same food is different, if the cooking 
procedure is changed. It is as interesting as 
performing experiments in the chemistry lab. 

 
During cooking the food, we usually apply heat. So, 
what happens to food when it is heated? Heat is a 
form of energy and when a food is heated, some 
changes occur in the food or we can say some 
chemical reaction occur in side the food. The 
process of heating the food depends on the nature 
of the food that we cook and taste that we want. So, 
it is very important to learn the scientific principle 
of cooking method to prepare tasty food. In this 
section, various cooking methods have been 
discussed with special reference to chemical change 
that occurs in the process. 

 

 

 

 

 

 

 

 

 

 
 
 
.
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METHODS OF COOKING-FRYING 
 
Rajdeep Saha 
 
Student Semester V 
Department of Chemistry, Surendranath College 
_________________________________________________ 
 

Introduction 
 
Cooking makes many foods, such as tough meats 
and starchy vegetables, easier to eat, and often 
improves the taste. It may also make food more 
easily digestible. Cooking stops the action of 
enzymes and sterilizes the outside of the food 
particles, thus aiding in preservation. The method 
of cooking must be appropriate for the type and 
quality of the food in order to enhance its flavor and 
texture. All cooking destroys some of the nutrient 
value of natural food, especially the vitamins. 
 

 
In cooking, there are some basic methods of 
cooking that are used. These commonly used basic 
cooking methods are divided into two general 
groups. The groups are- Dry heat cookery methods 
and moist heat cookery methods. The methods of 
cooking are divided into these two groups because 
of the way food is cooked and the type of heat that 
is used. 
 
Cooking Methods 
Choosing the correct cooking method will depend 
on the type of food you are preparing. For example, 
when cooking meat products, it is necessary to 
consider the type of cut you are cooking as tough 
meat products require different cooking techniques 
than tender cuts do in order to break down the 
fibers and create a palatable dish. All cooking 

methods fall under two categories- Moist and Dry 
Heat. 
 
Dry heat Cookery Methods: 
In dry heat cooking methods, the food being cooked 
does not use water to cook the food. The food is left 
dry and heat is applied to cook the food. Such 
methods of cooking are: baking, steaming, grilling, 
and roasting. When heat is applied to the food, the 
food cooks in its own juice or the water added to the 
food during its preparation evaporates during the 
heating process and this cooks the food. Heat is 
applied directly to the food by way of convection 
thus making the food to get cooked. The action or 
movement of air around the food cooks it. 
 

 
 
Moist Heat Cookery Methods: 
In a moist heat cookery methods liquid is used as a 
medium to cook the food. Such medium could be  
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water, coconut cream or oil. These liquids are added 
to the food before heat is applied to it or sometimes 
heat is applied to the liquid before the food is added 
into the cooking utensils to be cooked. The moist 
heat cookery methods include: boiling, stewing, 
shallow frying, deep frying, barbequing and basting.  
Here Frying method is described- 
 
Cooking Method-Frying  
Frying is a quick method of cooking food in hot oil 
or fat. Frying gives a good flavour and colour to 
food. It is of following two type- 

1. Shallow frying 
2. Deep fryin. 
 

(1) Shallow Frying:  

Shallow frying is the cooking of food in a small 
quantity of pre-heated fat or oil in a shallow pan or 
flat surface. This is of following type: Shallow frying, 
Sauté, Griddle, Stir fry. 
Shallow Frying: Food is cooked in small amount 
of fat/oil in a fry/sauté pan. This is used to cook 
small cuts of fish, meat and poultry. 
Sauté: Tender cuts of meat and poultry are cooked 
by this method. After cooking fat is discarded and 
pan is deglazed with stock or wine to prepare sauce. 
 

 
 

Griddle: Food can be cooked on a girdle (a solid 
metal plate). 

 

Stir Fry: Vegetables, strips of beef, chicken etc. are 
fast fried in wok with little oil or fat. 
 

 
 

(2) Deep Frying:  

This is the cooking of food in pre-heated deep 
oil/fat/clarified butter. Fried foods are often coated 
before frying. 
Coating improves-(a) the appearance of food, (b) 
food retains it's shape, (c) prevents fat soaking by 
forming crust, (d) enhances the taste of food, (e) 
prevents direct contact of hot fat/oil to food 
 

 
 
Principles of Shallow Frying- 
Preheat the cooking utensil before adding the food 
This seals the food and prevents the absorption of 
fat by food and reduce the risk of stickling of food. 
The side to be presented for the service is fried first 
The best colour and finish occurs on the side fried 
first. Foods which are thick are cooked at lower 
frying temperature 
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� Different foods to be fried in same pan should be 
cooked in order of relative cooking time, that is food 
which will take longer time to cook are placed in the 
pan first ( this  allows food to be prepared at time of 
service) 
� FU\ing pan iV moYed and WXUned dXUing cooking 
(this helps in even distribution of heat and results 
even browning and cooking of food) 
� TongXeV aUe XVed Wo moYe and WXUn food 
� FoodV aUe WXUned oYeU Zhen moiVWXUe appeaUV on 
surface 
� Food VhoXld be seasoned before shallow frying 
� All fUied foodV aUe Zell dUained befoUe VeUYice 
� Food VhoXld neYeU be cUoZded in fU\ing pan 
 

 
 
Principles of Deep Frying- 
 
� Food should be of uniform size 
� Food VhoXld be chilled afWeU cUXmbing, looVe 
crumbs shaken free and the surface patted. 
� If coaWed in bXWWeU, an\ e[ceVV VhoXld be dUained 
off and the food slowly lowered into the fryer. 
� VeU\ cold oU fUo]en food, VhoXld be added in Vmall 
pieces and quantities 
� ReVidXeV of cUXmbV, baWWeU oU food should be 
skimmed form frying medium 
� FU\ing mediXm VhoXld be aW coUUecW WempeUaWXUe 
before adding food 
� The WempeUaWXUe of cooking mediXm VhoXld noW 
exceed the cooking temperature of the food. 

� Food VhoXld be dUied befoUe immeUVing in hoW 
frying medium. 
� When UemoYing dUain Whe faW oYeU Whe fU\eU. 
� All fUied foodV VhoXld be dUained on abVoUbenW 
kitchen paper before serving 
� Food VhoXld be VeaVoned aZa\ fUom Whe fU\eU 
� FUied food VhoXld be VeUYed immediaWel\ afWeU 
frying 
 

 
 
Chemical Reactions of oil during deep fat 
frying: 
 
Hydrolysis of oil: When food is fried in hot oil, 
the moisture forms stem, which evaporates steam, 
which evaporates with a bubbling action and 
gradually subsides as the foods are fried. Water, 
steam and the oxygen initiate the reactions in the 
frying oil and food. Water, a weak nucleophile, 
attacks the ester linkage of triacylglycerols and 
produces di and mono-glycerols, glycerol, and free 
fatty acids, which contents in frying oil increase 
with the number of fryings. 
 
Oxidation of oil: Fried foods absorb the frying oil 
and oxidation products in the oil, during frying. 
Hydroperoxides and other oxidation products in 
the oil can catalyze further lipid oxidation; thus, 
fried foods are highly susceptible to oxidation 
during transport and storage. When oils undergo 
oxidation, they react with oxygen to form free 
radicals and harmful compounds that you definitely 
don't want to be consuming. Saturated fats and 
monounsaturated fats are pretty resistant to 
heating, but oils that are high in polyunsaturated 
fats should be avoided for cooking. 
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Chemical Reactions during Frying Process: 

 
 

 

 
So in conclusion, from this chapter, we learned 
about various frying techniques and the chemistry 
associated with it. 
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METHODS OF COOKING-STEAMING 
 
Anushree Santra 
 
Semester V 
Department of Chemistry, Surendranath College 
_________________________________________________ 
 
Introduction: Cooking is a great way to 
demonstrate chemical changes and the three phases 
of matter. There are lots and lots of things you could 
investigate in the kitchen, since cooking usually 
involves some chemical process. Basically cooking 
itself is really just chemistry± heating, freezing, 
mixing and blending are all the process used in the 
laboratory and the kitchen. 
 
Methods of cooking: There are a lots of method 
which used to different cooking. Different cooking 
methods are used to prepare different kinds of food. 
Cooking methods are basically two types± Moist 
heat method and Dry heat method. 
x Moist heat method:- Poaching, simmering, 

steaming and boiling are all moist cooking 
methods. They are essentially different stages of 
the same cooking process. Each method cooks 
food by immersing it in liquid, usually water or 
stock. 

x Dry heat method:- It is a cooking techniques 
where the heat is transferred to the food item 
without using extra moisture. This method 
typically involves high temperature 300oF or 
hotter. 

Now, we are going to discuss about one of the most 
popular cooking method± steaming which is 
basically a moist heat method. 
 
Steaming: It is one of the best cooking method for 
preserving nutrients including water-soluble 

vitamins, which are sensitive to heat and water. 

There are three ways that we can steam foods, the 
first one is by placing food in a saucepan filled with 
water, the second one is by putting the food into 
pressure- less steamer and the last one is a 
pressurized steamer with some certain fixed 
temperature and heat required. Some food which  

are made by steaming process- Momos, steamed 
rice, Idli , streamed sea food, palak vada, Dhokla 
etc. 

 
Process of steaming:  
Steaming refers to the process of cooking in steam 
from boiling water. The heat is created by boiling 
water which vaporizes into steam. The steam brings 
heat to the food and cooks it. Unlike boiling the food 
is separate from water and only comes into direct 
contact with the steam. Once the water reaches 
about 212 degrees Fahrenheit the steaming process 
begins.  
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Water boils at 212 degrees Fahrenheit so the highest 
temperature the food cooks is at 212o F. Steam 
cooking can also be done through the use of high 
pressure. However this type of cooking requires 
specialized equipment. 
 
Some chemical and physical changes occurs 
when water is steaming:  
 
The evaporation of water is a physical change when 
water evaporates it changes from liquid state to the 
gas state but it is still water it has not changed into 
any substance. 
Steaming is an exothermic reaction. Liquid water 
had to have energy put into it to become steam and 
that energy is not lost instead, it is retained by the 
gaseous water molecules. When this molecules 
condense to from liquid water again the energy put 
into the system must be released and this stored 
energy is let out as exothermic heat. 
 
Type of steaming: 
 
There are two types of steaming process± 
 
(1) Atmospheric or low pressure steaming: 

 
� Direct steaming:-cooking food in steamer of a 
pan of boiling water. 
 

 
 

� Indirect steaming: Between two plates over a 
pan of boiling water. 
 

 

(2) High pressure steaming: 
There is an equipment built such that it does not 
allows steam to escape therefore pressure of steam 
is built up. 
 

 
 

Advantage of Steaming process: 
 
�LeVV loVV of nXWUienWV fUom food. 
�Food UeWainV ma[imXm coloXU and flaYoXU. 
�Cooking Wime iV UedXced. 
�FXel VaYing. 
�Make Vome foodV lighWeU and eaVieU Wo digeVW. 
�LoZ pUeVVXUe VWeaming UedXceV UiVk of oYeU 
cooking. 
�TheUe iV no liqXid moYemenW Wo bUeak food. 
�No VWUaining of food iV UeqXiUed afWeU cooking. 
 
Steaming has several advantage over other method 
of cooking. ThiV doeVn¶W mean VWeaming doeV noW 
have disadvantage . 
 
Disadvantage of steaming process: 
� Steaming is slow (if pressure cooker is not used) 
� Steaming does not allow much development of 
flavour. 
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METHODS OF COOKING- BAKING 
 
Satyaki Aditya Mitra 
 
Student Semester V 
Department of Chemistry, Surendranath College 
_________________________________________________ 
 
Who thinks about science while cooking? But 
science is involved in every aspect of our lives. 
Whatever you cook in kitchen, science is there. The 
connection between cooking and chemistry is 
eternal. In baking, there is huge role of Chemistry 
too. 

No matter which food you bake, the basic 
ingredients of the recipe are involved in several 
chemical reactions that hold on diverse ingredients 
together to form the final edible dish. 
 
Baking in ancient times: In ancient ages, human 
took wild grass grains, soaked them in water and 
mixed everything together, mashing it into a kind of 
broth-like paste. Later the paste was cooked by 
pouring it onto a flat, hot rock, resulting in a bread-
like substance. It is the first evidence of Baking. 
 

 

Later human discovered fire. Then baking became 
much easier. The oldest oven is discovered in 
Croatia in 2014, dating back 6500 years ago. The 
Egyptians used yeast for baking. 
 
Around 600 BC, the beginning of bread baking in 
Ancient Greece lead to the invention of enclosed 
ovens. Ovens and worktables have been discovered 
in archaeological digs from Turkey (Hacilar) to 
Palestine [Jericho (Tell es-Sultan)] and date back to 
5600 BC. 

 
Around 300 BC, the pastry cooking became an 
occupation for Romans (known as Pastillarium). 
The Romans baked bread in an oven with its own 
chimney, and had mills to grind grain into flour. A 
bakers' guild was established in 168 B.C. in Rome. 
 
Heat Transference:- Baking is a combination of 
two types of heat transfer method i.e. conduction 
and convection. As the combined heat comes in 
contact with the food, it is directed through the 
baked goods. Radiation heat from equipment 
sources will also be absorbed by food in large 
quantities. So, this method of cooking also uses all 
the methods of heat transfer. 
 
Temperature Range:-  It is difficult to determine 
the exact temperature for baking. The temperature 
range  can range 100℃ to 250℃. Temperature of 
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100℃ is used for drying most specific products such 
as drying etc. 
 
Points of Baking:- While baking, we need to keep 
in mind the following points- 
(1). Food is mostly baked open on trays, rarely 

covered. 
(2). It is usually associated with flour-based 

products. 
(3). The oven is preheated before baking items are 

kept inside. 
(4). After baking, the products need to be cooled on 

top of the wire rack to cool without absorbing 
any moisture, which can result in mold later. 

(5). Baking products must have to be fresh and 
should not be stored for long. 

 
Equipment used in Baking:- 

 
Baking Ingredients:- 

 
LeW¶V haYe a look in Whe ReacWionV of Baking: 
 
Gluten Formation And Protein Bonding: 
 
The most common type of flour used in baking is 
wheat flour. Flour, Grain powders, Nuts, Beans, 
Raisins are used for baking. Flour contains two 
W\peV of pUoWeinȸ GlXWenin and Gliadin. When 
water is added to make dough, these two protein 
form bond together and forms a new protein called 
Gluten. The Gluten bond is consolidated by 

kneading the dough. The dough is heavy and it 
expands greatly under hot temperature. By heating, 
the gluten bond strength rises and it gives a good 
structure to the well-baked dough. 
 

 
Leaving Agents:  
 
Leaving agents like Baking soda, Baking Powder 
and Yeast, lightens the baked dough like a pillow. 
Baking soda reacts with acids in the dough to 
produce Carbon dioxide gas and puffs the dough up. 
Baking powder releases Carbon dioxide twice 
during the whole process, once it hits water and 
another time, when it reaches a certain temperature 
in the oven. Baking powder produces Carbon 
dioxide with the help of heat which makes cake light 
and fluffy. When yeast is added to the dough, it also 
releases carbon dioxide bubbles, giving the dough a 
light and delicate texture. 
 
Browning Reaction:  
 
When the baking temperature reaches 300℉, sugar 
undergoes a reaction between amino acids, protein 
and reducing sugar. It is known as Maillard 
Reaction. It occurs when proteins and sugars are 
broken and rearranged by high temperatures. This 
sugars and proteins can be derived from flour by 
itself, or they can be enhanced with the addition of 
sugars and eggs. The reactions produce ring-shaped 
organic compounds that darken the surface of 
baking dough. Maillard reactions also produce 
toasty and savory aromas and flavor compounds. 
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These compounds also react among each other, 
producing even more complex aromas and flavors. 
Sugar also provides the food supply for yeast to 
enhance iW¶V acWiYiW\. 
 

 
 

Emulsification And Binding: Eggs in a cake 
mixture can perform one or more of three functions. 
The egg whites are used in the batter just like baking 
powder, giving the flour a light, fluffy consistency. 
This is possible because egg whites (albumin) 
contain lecithin, a protein that covers the air 
bubbles created during beating, which prevents the 
cake from sinking during baking. Lecithin also acts 
as a binder to hold the cake together. When egg is 
used as a glaze, it also acts as a source of protein for 
the sugar's Maillard reaction. 
 

 
 
Flavors of Caramelization: Caramelization is 
the last chemical reaction during the Baking 
process. It occurs at 356℉. When high heat causes 
sugar molecules to break down and release water, 

which turns into steam, then the reaction occurs. 
DiaceW\l, Zhich giYeV caUamel iW¶V bXWWeUVcotch 
flavor, is produced during the first stages of 
caramelization. Then ester and lactones, which 
have a rum-like flavor, are produced. Finally, the 
production of furan molecules imparts a nutty 
flavor, and a molecule called maltol imparts a toasty 
flavor. 
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PRELUDE 

__________________________________ 
 

Kitchen is the heart of our home. 

 

A definite reason is there for it. Food is the source 
of energy which nurtures not only our bodies but 
also cherish our minds and souls. 

 

Kitchen is a place where food is prepared and 
stored. It is a place from where we get the nutrients 
that our bodies need. So, we survive! 

 

Cooking is an art and the people practice very hard 
to be a master of it. With times, so many myths have 
been evolved about cooking. There are few myths 
about cooking which is absolutely false. So, a master 
chef should not fall in this trap. Some of the myths 
are-microwave cooking destroys the food nutrients, 
marinades tenderize the meat, use of aluminium 
utensils are bad for health, all the fats are bad and 
should be avoided in the kitchen and there are many 
more. 

 

As a learner of chemistry subject, we wanted to look 
back few facts about cooking and then tried to offer 
a justification on it. 

In this chapter few interesting facts about cooking 
have been discussed. 
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AL8MIN8M COOK:ARE SHO8LDN¶T BE 
USED FOR COOKING: MYTH OR FACT? 

Kaushik Bhagat 
 
Student Semester III 
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_________________________________________________ 
 

Aluminum is an element of Group-13 with Atomic 
Number-13 in the well-known Periodic Table. It is 
the 3rd most abundant mineral (8.3%) found in 
earth¶s crXst. 

 
 

Besides these, it is present everywhere from our 
municipal water supply to antiperspirant. 
Aluminum have been used as cookware since 19th 
century, and it became a popular choice for use now 
a days. Use of aluminum has so many advantages 
such as- lightweight (for its low density i.e. 2.7 
g/cm), great conductor of heat being a metal and it 
is also inexpensive. However, there is an assertion 
outspread among us that aluminum cookware 
should not be used for cooking. Is it correct? 
Or it¶s jXst a rXmor? Let Xs dig a little deeper, Zhat 
science tells about this. 
 

 

In late 70s, there was a study which reveals the fact 
that people with Al]heimer¶s disease had increased 
concentration of aluminum in their brain. 
Al]heimer¶s disease is a disorder that caXses brain 
cells to destro\ and die. Al]heimer¶s disease is a 
common cause of dementia- a continuous decline in 
thinking, behavioral and social skills that disrupts a 
person's ability to function independently. The 
exact mechanism of aluminum toxicity is not 
known. However, accumulating evidence suggests 
that the metal can potentiate oxidative and 
inflammatory events, leading to tissue damage. At 
present there is no direct treatment for this, but 
medication and management strategies may 
temporarily improve symptoms. However, 
according to WHO (World Health Organization) 
there is no direct link between aluminum metal and 
Al]heimer¶s diseases. WHO says that an adult can 
consume more than 50 mg of aluminum, whereas 
on an average aluminum pots add about 1-2 mg of 
aluminum to our daily intake. Now, if we compare 
it with the antacid tablets, which contains ~100-
200 mg of aluminum, it seems negligibly small. On 
the other hand, FDA (Food and Drug 
Administration) reports µdaily intake of aluminum 
for a man from all dietary sources can range from 
10 to 100 mg per day¶. This is the quantity that the 
human body is able to excreting and getting out of 
the system in various ways easily. 
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From these data, it is clear that though there is no 
direct eYidence betZeen Al]heimer¶s disease and 
usual aluminum intake in daily routine. But, we 
should be aware that high intake of aluminum may 
be harmful to people suffering from bone disease or 
renal impairment. So, we should minimize our 
aluminum intake on daily basis.  
We must have a basic knowledge that how 
aluminum leaches to our food from cookware. 
During cooking aluminum is leached into food more 
extensively if the pan or pot is very old or pitted or 
worn. Again, longer the food is cooked or stored in 
aluminum pot, greater the amount of that get into 
food. Acidic foods such as tomatoes and citrus 
products are highly prone to absorb the most 
aluminum. 

 
 
Besides this there is another use of aluminium for 
the purpose of cooking i.e. aluminium foil. 
Wrapping of food in aluminium foils is a common 
practice in western countries and in our country 
too, as it keeps the food warm for longer time 
because it acts as a protective layer from light as 
well as oxygen. A study done be Ghada Bassioni et 
al. from Ain Shams University, shows the bad 
effects of using aluminium foils while cooking. 
 

 

Keeping food wrapped in aluminium should be 
avoidable, this is especially for acidic foods. The 
research conducted by Ghada and associates tells 
that ³the migration of alXminiXm into food dXring 
the cooking process of food wrapped in aluminium 
foil is above the permissible limit set b\ the WHO´ 
Thus, we should avoid the wrapping of food with the 
aluminium foil, as its harmfulness is too much 
compared to cooking food in aluminium utensils. 
 
So, the way out from these problems can be as 
follows: 
(1) In developed countries aluminium cookware 

usually has a non-stick or Teflon Coating (Teflon 
is a brand name of a chemical coating, 
polytetrafluoroethylene) on it to prevent the 
aluminium to dissolving into the food. However, 
there is some drawbacks of this method as 
heating of Teflon pans for a longer time or in 
high fire releases PFOE (per-fluoro-octanoic 
acid) or C8 which is very harmful for human 
health. Besides this in developing countries, this 
protection is available at a price which makes it 
unaffordable for a large section of the 
population. 

(2) Another way out can be to use Anodized 
aluminium cookware. When aluminium is 
placed in acid solution and exposed to electric 
current, a layer of Aluminium Oxide (Al2O3) is 
deposited on the surface of aluminium. This 
process is known as anodization. The chemical 
reaction occurred during this process is as 
follows: 
 

2Al + 3H2O → Al2O3 + 6H+ + 6e 
 
Anodized aluminium conducts heat in same 
extent as ordinary aluminium conducts, but has 
a hard, non-stick surface, which makes it scratch 
resistant and thus lowers the quantity of 
leaching of the metal in food. 
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(3) It will be safer if we avoid to cook or store acidic 
food in aluminium cookware of pots, as normally 
aluminium is consumed by it in more amount 
than that of the normal foods, beside this, acidic 
foods are able to leach aluminium even from 
anodized aluminium according to following 
reaction: 
 

2Al2O3(s) + 6H+(aq) -> Al+3 (aq) + 3H2O (l) 
 
Thus, during cooking we have to use another 
cookware such as stainless steel etc. except 
aluminium. 

(4) As longer the food is kept in aluminium pot, 
greater the amount of it leaches into food thus 
we should not store or keep food into aluminium 
pots for longer time. Instead, we can use glass, 
stainless steel or ceramic ones. 

 

 
 
(5) Besides these, we also should avoid the 

wrapping of food with the aluminium foil, as it is 
harmful in comparison to cooking food in 
aluminium cookware. 

 
So, from the above discussion the we can conclude 
as follows: 
 
There are some studies which indicate that there 
might be a link betZeen Al]heimer¶s disease and 
aluminium intake, although no direct satisfactory 
evidence to support this fact has been discovered so 
far. Both WHO or FDA says that the amount of 
aluminium intake from the cookware via the food is 
very low from the limit of harmful-quantity for us. 
None the less, aluminium is a non-essential element 
for our human body, and high intake of it can cause 
some other diseases. Then, we have learned how to 

minimize the intake of aluminium on daily basis, 
even if we use aluminium cookware. 
Thus, if we can maintain above-mentioned points 
for way out, it can be easily said that we can use 
aluminium cookware in the kitchen when it needs. 
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ALL FATS ARE BAD AND SHOULD BE AVIODED 

IN THE KITCHEN? 
 

Kazi Jesmin Parveen 
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_________________________________________________ 
 
³All the fat are bad for health. Don¶t take too mXch 
fats´. 

OKAY!! So this particular misconception is really 
very complex. Neither of us are registered 
nutritionists, dieticians nor food scientists but some 
facts are also meaningful. In our daily life we cook 
many dishes to add fats on it. 

 

 

 

 

 

However, first of all we have to know what is fat?  
Fat means a long chain of carbon and hydrogen 
atoms. In chemical term, we can say fats are the 
esters of long chain fatty acids. 

 

As like  carbohydrates and protein, fats are also a 
type of nutrients. Our body needs some energy from 
fat also. Because it protects our brain and heart  
absorbing such of minerals, vitamins etc. But it is 
also harmful for our health. Now a days, cholesterol 
is the common problem, it's increasing the risk of 
heart attack  or stroke !! 

Classification of Fats: There are four main types 
of fats-(1) Saturated Fats (2) Unsaturated Fats (3) 
Trans Fats  (4) OMEGA -3 -6- Fatty Acids 

We will discuss about all these in brief. 

(1) Saturated Fats: The term saturated means 
filled to capacity. It has carbon-carbon single bond 
and linear structure. For this reason, saturated fat 
is usually solid in room temperature because the 
fatty acids pack together tightly here. Now, let us 
discuss whether these types of fats are good or bad 
for our health. This is really a very tough question. 
To make many delicious dishes, we add such of 
saturated fats. That is coconut oil, butter, ghee. It 
makes our dishes yummy! Even to make many 
snacks we use cheese, chocolates, sausages etc. But 
it is notified from many investigation that the 
average man aged 19-64 years, he should not eat 
more than 30 gm saturated fats per day and the 
woman is same aged 19-64 years she should not eat 
more than 20 gm saturated fats per day. So we have 
to be concerned about our health. 

(2) Unsaturated Fats: Unsaturated fats have at 
least one double bond(Carbon-Carbon) and it has 
bent structure also. There are two types of 
unsaturated fats, i.e (1). Mono unsaturated Fats and 
(2). Poly unsaturated Fats. In our daily cooking, oil 
is very essential. But, it raises our bad cholesterol 
level, so we should avoid mainly coconut oil, instead 
of it we should go for olive oil, sunflower oil, 
safflower oil etc. And it also helps to increase good 
cholesterol. Here is no doubt that unsaturated fats 
are good for health. It also reduce the risk of heart 
attack or stroke and also others problems. 

(3) Trans Fats: Trans fat usually are generated 
through the process of hydrogenation. They are 
liquid in room temperature (unsaturated fats) and  
turns into solid  fat (saturated fats) after 
hydrogenation reaction. This fat can be found in 
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stored foods, that is meat, many types of junk foods, 
dairy products etc. This fat is really dangerous for 
our health, we see that unsaturated fat increase 
good cholesterol but trans fat is totally opposite, it 
raises bad cholesterol and decreases good 
cholesterol. As a result, it affects in our body organs, 
heart disease can be must also we can suffer from 
diabetes. In U.S the FOOD AND DRUG 
ADMINISTRATION (FDA) has totally banned trans 
fat and WORLD HEALTH ORGANIZATION 
(WHO) also called to other governments in the 
world and told to eliminate this by 2023. But still 
this type of products are available in market, before 
buying any products for cooking else have to be 
concerned. Suppose there is written "zero trans fat" 
but even if they contain up to 0.5 gm of trans fat, it 
will be harmful for our body. However, if our 
country  still sell this types of stored foods, we 
should eliminate it from our diet and also from our 
kitchen as soon as possible. 

(4) OMEGA-3 Fatty Acids (Alpha Linolenic 

Acids): Omega-3 is a polyunsaturated fatty acid. 
And it is very beneficial for our health. There are 
many types of omega-3 that is EPA, DHA, ALA . 
Here we can consume EPA and DHA by cooking 
fatty fish like salmon, mackerel. ALA comes from 
plants, like vegetables. From many research, it is 
found that omega-3 fatty acid is really helpful, it 
reduces the depression, bipolar disorder, protect 
against memory loss, also cut off risk of cancer, 
heart disease and helps going with a healthy 
pregnancy. We should follow  diet with Omega -3. 
Eventually the sources of this fatty acids are 

flaxseeds, walnuts, flaxseed oil, soybean oil etc. 

 

(5) OMEGA-6 Fatty Acids ( Gamma Linoleic 

Acids): As omega-3, omega-6 also is a 

polyunsaturated fat. In cooking many people use 
vegetable oil, almond oil and this helps to reduce 

bad cholesterol and triglycerides, increases good 
cholesterol. Besides other many types of oils such as 
soybean, corn, sunflower oil even veggies, fish, olive 
oil, garlic are all omega-6 fats which are used in 
cooking delicious foods. We all know oil is very 
essential for our daily life. However, it is told that it 
reduces insulin resistance and mainly provide 
energy to our body.  According to the FOOD AND 
NUTRITION BOARD of the U.S institute of 
medicine asked that a man aged 19-50 years can 
intake omega-6 fat 17 grams per day and a woman 
same aged can intake 12 grams per day. 

 

As a conclusion of this myth, we can say 
that all fat is not really bad for our health. Here we 
can see many types of fats and also their use in our 
cooking. We are not any food scientist or any 
researcher but we have to remember that we should 
follow a healthy diet that helps to reduce our health 
problems. However, in other words it is that 
"DON'T GO NO FAT, GO GOOD FAT" that's it. 
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Meat is a very delicious and nutritious food. We use 
to eat animal's meat as food. From the starting of 
human civilization, daily practice of primordial 
humans to survive was to hunt and kill animals for 
their meat. With the progress of time, civilized 
people used to keep cattle like cow, sheep etc. 
Mainly water, protein and fat are present in meat. 
In present day, it is cooked by various innovative 
processes to make it tastier. Among the various 
followed processes, the common technique is 
marinating the meat to impose tenderness to eat. 
Marinating is a process of soaking meats in a 
seasoned liquid, which is called a marinade, before 
cooking. Marinades often use an acid or an enzyme 
to enhance flavors and change the surface texture. 
And tenderness means a quality of meat to be easily 
chewed and cut. 
 

 
During last few years, we are witnessing some 
information about this marinating process. These 
information tell us that due to marinating, the inner 
protein structure of the meat is changed and it 
makes the meat harmful for our health.  
 

However, we do not know whether it is a myth or a 
fact. So, let us check few scientific reasoning to 
understand the chemistry of marination of meat. 
 

 
 
Marinate with acid: 

Usually citrus juice (pH= 3 to 6), vinegar (pH= 2.4), 
yogurt (pH= 4 to 4.5), buttermilk (pH= 4.4 to 4.8) 
and materials like wine are used for marinating. 
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 µpH¶ is the quantity that measures the acidic 
character of an organic or inorganic substance. pH 
less than 7 of a substance indicates that it is acidic 
in nature. Thus, the above mentions ingredients are 
acidic in nature. If we tenderize meat with acid- 
muscle fiber, collagen, connective tissue of the meat 
will be broken down. It will make meat softy. But its 
effect is limited up to meat's surface only. Acid can 
weaken the protein structure of meat too much, 
making it too softy & mushy. Acid can denature 
protein on the surface and make the surface of the 
meat mushy.  

 

Due to denaturation some week linkages or bonds 
e.g. Hydrogen bonds breaks in a protein molecules 
for which proteins have a loser and random 
structure. Proteins structure contains amino acids 
as building blocks. When these proteins come in 
acidic environment, the amino acid are ionized for 
which the weak bonds breaks and denaturation of 
protein occurs. 

 

 

However, during use of acid, we should maintain 
some optimum condition, as for example, when 
citric acid is used as marinade it should not be kept 

more than two hours, otherwise it will tighten the 
protein bonds on the surface of meat due to some 
enzymatic actions. 

Marinate with enzymes: 

Various fruits like kiwi, pineapple, papaya and 
Asian pear contains certain enzymes which are 
really helpful to tenderize meat. Collagen in meat 
can be broken down by bromelain which is present 
in pineapple. The enzyme µpapain¶ which is present 
in papaya also help to tenderize meat efficiently. 

 

Collagen is the most abundant protein present in 
mammals. The impact of Enzymes is limited to the 
meat's surface. They make meat softy and mushy 
too much as acids do. 

 

 

Salt it: 

Almost, 1-2 hours before the cooking, the meat 
should be marinated by heavily salting and as a 
result of it muscle fiber of the meat will be broken 
down. Salt (sodium chloride NaCl) causes the 
removals of water and coagulates the protein of the 
meat. It controls the hydrolytic action for which the 
meat becomes stiff and allows to control within 
desire limits. When you are ready to cook, the meat 
should be rinsed off the salt, otherwise the salt 
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content will be higher in test. Then, we should make 
the meat dry and add it to a hot skillet. 

 

Slice it right: 

There are several knife tricks which are used to 
make meat tenderer. For relatively thin cuts like 
chicken breasts, pork chops, cutlets, steaks we 
reserve marinades. For kebabs and stir fries, meats 
are cut into chunks or slices. It shreds the hard meat 
and makes it softy too much. 

 

Slow -cook it: 

It's a good way to tenderize the meat in less heat for 
the long time. In this process hard fiber, collagen, 
connected tissues will be broken down and the meat 
will be softy. 

 

Thus, in the time of marinating the meat, marinade 
materials do not change the strXctXre of the meat¶s 
inner part. It can¶t go deeper from the meat's 
surface. Some ingredients in a marinade do 
penetrate only by a few millimeters. The main 
reason behind marinating is to make the meat tasty 
and soft\. Therefore, the meat doesn¶t become 
harmful for our health if we follow proper 
marination procedure. 
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HERBS AND SPICES 

No meal or snack should be naked. Herbs and spices 
make food tastier while boosting our health. Herbs, 
like basil, are the leaves of a plant, while spices, like 
cinnamon, are usually made from the seeds, berries, 
bark, or roots of a plant. Both are used to flavor food, 
but research shows they are chock-full of healthy 
compounds and may have health benefits. Herbs and 
spices fight inflammation and reduce damage to 
your body’s cells.  

 

Each one of them is rich in phytochemicals, which 
are healthful plant chemicals. Adding herbs and 
spices to our diet has another benefit: they are so 
flavorful, that they make it easier to cut back on less 
healthy ingredients like salt, sugar, and added fat. 
Food is an army in real sense and compounds from 
herbs and spices as well as from the other foods we 
eat work together to provide health benefits.  

CULINARY HERBS 

Culinary herbs are distinguished from vegetables in 
that, like spices, they are used in small amounts and 

provide flavor rather than substance to food. Herbs 
can be perennials such as thyme, sage or lavender, 
biennials such as parsley, or annuals like basil. 
Perennial herbs can be shrubs such as rosemary or 
trees such as bay laurel this contrasts with botanical 
herbs, which by virtue of definition cannot be woody 
plants. Some plants are used as both herbs and 
spices, such as dill weed and dill seed or coriander 
leaves and seeds. There are also some herbs, such as 
those in the mint family, that are used for both 
culinary and medicinal purposes. Emperor 
Charlemagne (742–814) long age compiled a list of 
74 different herbs that were to be planted in his 
gardens. Name of some of those herbs are given 
below: 

POPULAR HERBS & SPICES 

allspice (Pimenta dioica) 
asafoetida (Ferula assa-foetida) 
bay leaf (Laurus nobilis) 
basil (Ocimum basilicum) 
black cumin (Nigella sativa) 
black mustard (Brassica nigra) 
black pepper (Piper nigrum) 
brown mustard (Brassica juncea) 
cardamom (Elettaria cardamomum) 
celery seed (Apium graveolens, variety dulce) 
chili pepper (Capsicum species) 
cilantro (Coriandrum sativum) 
cinnamon (Cinnamomum verum) 
clove (Syzygium aromaticum) 
coriander (Coriandrum sativum) 
cumin (Cuminum cyminum) 
fennel (Foeniculum vulgare) 
fenugreek (Trigonella foenum-graecum) 
ginger (Zingiber officinale) 
lemon grass (Cymbopogon citratus) 
lemon verbena (Aloysia citrodora) 
nutmeg (Myristica fragrans) 
oregano (Origanum vulgare) 
paprika (Capsicum annuum) 
parsley (Petroselinum crispum) 
peppermint (Mentha ×piperita) 
poppy seed (Papaver somniferum) 
rosemary (Rosmarinus officinalis) 
saffron (Crocus sativus) 
sesame (Sesamum indicum) 
star anise (Illicium verum) 
spearmint (Mentha spicata) 
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thyme (Thymus vulgaris) 
turmeric (Curcuma longa) 
vanilla (Vanilla planifolia and V. tahitensis) 
white mustard (Sinapis alba) 
 
SOME ESSESNTIAL HERBS & SPICES  

Here are some standouts to think about adding to 
your next meal: 

Cardamom. A sweet, pungent spice. Of all spices, it 
is especially high in minerals like magnesium and 
zinc. 

 

Chili Pepper. Fresh, dried, or powdered, chilies 
give our food a kick. One possible reason is 
capsaicin, the compound that makes them spicy. 

Cinnamon. This is great as it is sweet but extremely 
low in calories and sugar-free. 

Cumin. Used worldwide, rich in iron. It may play a 
role in weight loss, too. Good for managing body 
weight. 

 

Garlic. Contains a powerful compound allicin. But 
to get the benefits, the cloves must be cut or chopped  

 

as Allicin is formed only after the cells are cut or 
crushed. 

Ginger. It has anti-inflammatory and antioxidant 
properties and may play a role in preventing diseases 
like cancer. Good for digestive system. 
 
Turmeric. A good source of curcumin, an 
antioxidant that eases inflammation and help 
prevent the brain plaques that lead to dementia. 
 

 
 
Here in this section some selected spices and herbs 
from the whole garden that are generally found in 
Indian kitchen cabinets and widely used in cooking 
would be discussed in detail. Let us study them one 
by one. 

 



E-3 
 

CARDAMOM 
 
INTRODUCTION 
 
 
Cardamom is a spice made from the seeds of several 
plants in the genera Elettaria and Amomum in the 
family Zingiberaceae. Cardamom has a strong, 
sweet, pungent flavour and aroma, with hints of 
lemon and mint. Black cardamom has a smoky note 
and a cooling menthol one as well. 
 

 
 
NUTRITION FACTS 
 
100 grams of cardamom contains 311 Calories. 77% 
iron, 57% Magnesium, 38% Calcium, 35% Vitamin C 
and 10% Vitamin B-6 
 
TYPES 
 
There are two types one is black another is green. 

 
 

 
USES IN COOKING 
 
Cardamom can quickly overpower other ingredients, 
so gradually add it in. Cardamom pairs well with 
poultry, red meat, lentils, oranges, rice, and other 
warm spices, It is ideal in curries, teas, baked goods 
(like this gorgeous bread) and sausages. 
 

 

 
MEDICINAL BENEFIT 
 
Cardamom seeds are sometimes chewed to refresh 
the breath and as a digestive aid. Cardamom has 
various uses ascribed in traditional medicine. Helps 
in weight loss, liver problem, nausea, acid reflux, 
anxiety, inflammation, skin disease, teeth problem 
diabetes etc. 
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CLOVE 
 
INTRODUCTION 
 
Clove (Syzygium aromaticum), tropical evergreen 
tree and its small reddish brown flower buds used as 
a spice. Strong of aroma and hot and pungent in 
taste, cloves are used to flavour many foods, 
particularly meats and bakery products. 
 

 
 
NUTRITIONAL FACTS 
 

 
 

CHEMICAL COMPOSITION 
 
The clove buds’ essential oil is extracted by hydro 
distillation method. The major constituents obtained 
from the oil includes 3-Allyl-6-methoxyphenol, i.e., 
m-Eugenol (69.44%), Eugenol acetate (10.79%), 4-
hydroxy-4-mehtylpentan-2-one i.e., Tyranton 
(7.78%), Caryophyllene (6.80%), 1,4,7-
Cycloundecatriene, and trace amounts (<1%) of 
other constituents.  
 
USES IN COOKING 
 
Whole or ground cloves are used to flavour soups 
and rice dishes, and it's one of the components of 
garam masala. Whole cloves are either removed 
before serving or picked out of the dish. Even when 
cooked, whole cloves have a quite hard, woody 
texture that would be unpleasant to bite into. Cloves 
also feature in any number of desserts, especially 
ground cloves, and particularly around the holidays. 
 
HEALTH BENEFITS  
 
It has wide range of medicinal value such as 
antiseptic and anaesthetic analgesic, antioxidant, 
anti-inflammatory, and antimicrobial activities. The 
Carotene pigments of clove are important 
antioxidants and provitamins, which keeps our eyes 
healthy.  

 
The Eugenol is responsible for anti-inflammatory 
nature of clove, which reduces risk of arthritis. Also, 
antioxidants of cloves can help reduce risk of heart 
disease, diabetes, and certain cancers. Clove oil is 
used in dental care and it can relieve toothache 
temporarily. 
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CINNAMON 
 
INTRODUCTION 
 
Cinnamon is a spice obtained from the inner bark of 
several tree species. Cinnamon is mainly used as an 
aromatic condiment and flavouring additive in a 
variety of cuisines, sweets, and savoury dishes. 
 

 
 
NUTRITIONAL FACTS 
 
Ground cinnamon is composed of around 11% water, 
81% carbohydrates, 4% protein, and 1% fat. 
 
CATEGORIES 
 
Cinnamons are separated into two categories: Cassia 
Cinnamon and Ceylon Cinnamon. 

 
Cassia cinnamon are further of three types— 
Indonesian, Chinese and Saigon. 
 
CHEMICAL COMPOSITION 
 
Cinnamon contains a variety of resinous 
compounds, including cinnamaldehyde, cinnamate, 
cinnamic acid, and numerous essential oils. 
 
 

USES IN COOKING 
 
Cinnamon is used as condiment and flavouring 
additive in wide variety of cuisines, sweet, savouries, 
snack foods, masala tea, and traditional foods. 

 

 
 
HEALTH BENEFITS 
 
Cinnamon is loaded with powerful antioxidants, 
such as polyphenols. It has anti-inflammatory 
properties, and might also help with heart disease, 
Alzheimer’s disease, cancer, HIV, infection, tooth 
decay, allergies, etc. Cinnamon oil is also used. 
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BLACK & WHITE PEPPER 
 
INTRODUCTION 
 
Black pepper is a flowering vine in the family 
Piperaceae, cultivated for its fruit, known as a 
peppercorn, which is usually dried and used as a 
spice and seasoning. White pepper consists solely of 
the seed of the ripe fruit of the pepper plant, with the 
thin darker-coloured skin (flesh) of the fruit 
completely removed. White pepper lacks certain 
compounds present in the outer layer of the drupe, 
resulting in a different overall flavour. 
 

 
 
 

 
 
 

 
 
 

 
 
 
CHEMICAL CONSTITUENTS 
 
Alkaloids: Piperine (5-9%) and Piperidine Volatile 
oil (1-2.5%) 
Pungent resin (6.0%) 
Starch about 30%) 
Pepper YRODWLOH� RLO� FRQWDLQV�� Į-phellandrene and 
Caryophyllene. 
 

 
 
USES IN COOKING 
 
Black pepper is a versatile ingredient that can be 
added to a variety of recipes, including meats, fish, 
eggs, salads, and soups.  
 
TYPES 
 
Peppers, more generally, chilli peppers are of five 
types. Black Pepper, White Pepper, Green Pepper, 
Red Pepper Corn and Pink Pepper. Here we have 
however discussed about black and white peppers 
only. 
 
HEALTH BENEFITS 
 
Black pepper is one of the most popular spices in the 
world and may offer impressive health benefits. 
Piperine is the active ingredient in black pepper, 
may fight free radicals and improve digestion and 
the absorption of beneficial compounds. It helps for 
healthy skin, to ride cold, to improve digestion, in 
treatment of ulcers, for tooth ache. It also prevents 
cancer, helps in weight loss, helps to fight 
depression, to treat asthma and cure sinus problems. 
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NUTMEG 
 
INTRODUCTION 
 
Pleasantly aromatic, nutmeg (Myristica fragrans) is a 
seed (kernel) of the fruit from the Myristica fragrans 
tree. It is one of the highly prized spices known since 
antiquity for its aromatic, aphrodisiac, and curative 
properties.  
 

 
 
NUTRITIONAL FACTS 
 
Nutmeg is rich in many vital B-complex vitamins, 
including vitamin-C, folic acid, riboflavin, niacin, 
vitamin-A and many flavonoid antioxidants like 
beta-carotene and cryptoxanthin that are essential 
for optimum health. 
 
Folates 76 µg 19% 

Niacin 1.299 mg 8% 
Pyridoxine 0.160 mg 12% 

Riboflavin 0.057 mg 4% 

Thiamin 0.346 mg 29% 

Vitamin-A 102 IU 3.5% 

Vitamin C 3 mg 5% 

 
 
USES IN COOKING 
 
In Indian cuisine nutmeg is used in many sweet, as 
well as savory dishes. Grated nutmeg is used in meat 

preparations and sparingly added to desserts for the 
flavor. It may also be used in small quantities 
in garam masala. 
 
HEALTH BENEFITS 
 
Nutmeg is rich in antioxidants, including phenolic 
compounds, essential oils, and plant pigments, all of 
which helps to prevent the cellular damage and may 
protect against chronic disease. It also has an 
excellent anti-inflammatory and anti-bacterial 
properties. It also helps to control the blood sugar 
level and reduces the risk of heart disease. Nutmeg 
powder and nutmeg oil is also used. 
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BAYLEAVES 
 
INTRODUCTION 
 
Pleasantly aromatic bay leaf or bay-laurel (Laurus 
nobilis) is one of the well-recognized culinary leaf-
spices in use since the earliest times. In the legends, 
bay laurel is depicted as the tree of the Sun god, 
under the celestial sign of Leo. 
 

 
 
NUTRITIONAL FACTS 

USES IN COOKING 
 
In Indian cuisine, bay laurel leaves are sometimes 
used in place of Indian bay leaf although they have a 
different flavour. They are most often used in rice 
dishes like biryani and as an ingredient in garam 
masala Bay (laurel) leaves are frequently packaged 
as WH]� SDWWŅ� FUHDWLQJ� FRQIXVLRQ� EHWZHHQ� WKH� WZR�
herbs. 
 

 

 
 
USES AS AN INSECT REPELLANT 
 
Bay leaves can also be used scattered in a pantry to 
repel meal moths, flies, cockroaches, mice and 
silverfish. 
 
HEALTH BENEFITS 
 
Bay leaf helps in improving digestive health, treats 
respiratory conditions, improves hair health, has 
anti-inflammatory activity, and improves heart 
health. It also helps in cancer prevention, reduces 
anxiety and stress, and helps in diabetes 
management. 
 



E-9 
 

STAR ANISE 
 
INTRODUCTION 
 
Star anise is a spice generally obtained from Illicium 
verum which is a medium-sized  evergreen  tree 
native to northeast Vietnam and southwest China. 
It’s aptly named for the star-shaped pods from which 
the spice seeds are harvested and has a flavor that is 
reminiscent of liquorice. Because of similarities in 
their flavor and names, star anise is often confused 
with anise, though the two spices are unrelated. Star 
anise is famed not only for its distinct flavor and 
culinary applications but also for its medicinal 
benefits. 

 
CHEMICAL COMPOSITION 
 
Star anise contains anethole, cinnamaldehyde, 0-
methoxycinnamaldehyde, p-methoxy-
cinnamaldehyde, cinnamic acid, p- 
methoxycinnamaldehyde, cinnamyl alcohol, trans-
anethole, beta-caryophyllene, citronellol, estragole, 
eugenol methyl ether, myrcene, p-methoxy 
phenylacetone, terpinen-4-ol gamma-terpinene, 
anisaldehyde, astragalin, kaempferol, kaempferol-3-
O-alpha-L-galactoside, kaempferol-3-O- beta -D-
rutinoside, quercetin, quercetin-3-O-alpha-L-
galactoside, quercetin-3-O-alpha-L-rhamnoside, 
quercetin-3-O-alpha-D-glucoside, quercetin-3-O-
alpha-D-rutinoside, quercetin-3-O-alpha-D-
xyloside, benzoic acid-4- beta -D-glucoside, caffeic 
acid, p-coumaric acid, and cineol. It also contains 
neurotropic sesquiterpenoids, veranisatins A, B and 
C, phenylpropanoids, two lignans. 
 
USES IN COOKING  
 

Star anise contains anethole, the same compound 
that gives the unrelated anise its flavour. Recently, 
star anise has come into use in the West as a less 
expensive substitute for anise in baking, as well as 
in liquor production, most distinctively in the 
production of the liqueur Galliano. Star anise 
enhances the flavour of meat.  

 
It is used as a spice in preparation 
of  biryani  and  masala chai  all over the Indian 
subcontinent. It is widely used in Chinese cuisine, 
and in Malay and Indonesian cuisines. It is widely 
grown for commercial use in China, India, and most 
other countries in Asia. Star anise is an ingredient of 
the traditional five-spice powder of Chinese cooking. 
It is also a major ingredient in the making of phዖ, 
a Vietnamese noodle soup. It is also used in the 
French recipe of mulled wine, called vin chaud (hot 
wine). If allowed to steep in coffee, it deepens and 
enriches the flavor. The pods can be used in this 
manner multiple times by the pot-full or cup, as the 
ease of extraction of the taste components increases 
with the permeation of hot water. 
 
HEALTH BENEFITS  
 
Star anise is rich in antioxidants and vitamin A and 
C, which help fight free radicals that are responsible 
for early ageing and diabetes. The oil produced from 
star anise contains thymol, terpineol and anethole, 
which is used for treating cough and flu. Anise also 
helps improve digestion, alleviate cramps, and 
reduce nausea. Consuming star anise tea after meals 
helps treat digestive ailments such as bloating, gas, 
indigestion, and constipation. Anise is one of the 
main ingredients in your favourite masala chai also. 
 

https://en.wikipedia.org/wiki/Evergreen
https://en.wikipedia.org/wiki/Vietnam
https://en.wikipedia.org/wiki/Southwest_China
https://en.wikipedia.org/wiki/Anethole
https://en.wikipedia.org/wiki/Anise
https://en.wikipedia.org/wiki/Western_world
https://en.wikipedia.org/wiki/Liquor
https://en.wikipedia.org/wiki/Liqueur
https://en.wikipedia.org/wiki/Galliano_(drink)
https://en.wikipedia.org/wiki/Biryani
https://en.wikipedia.org/wiki/Masala_chai
https://en.wikipedia.org/wiki/Indian_subcontinent
https://en.wikipedia.org/wiki/Indian_subcontinent
https://en.wikipedia.org/wiki/Chinese_cuisine
https://en.wikipedia.org/wiki/Malaysian_cuisine
https://en.wikipedia.org/wiki/Indonesian_cuisine
https://en.wikipedia.org/wiki/Five-spice_powder
https://en.wikipedia.org/wiki/Ph%E1%BB%9F
https://en.wikipedia.org/wiki/Vietnamese_cuisine
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SAFFRON 
 
INTRODUCTION 

 
Saffron is a spice derived from the flower of Crocus 
sativus, commonly known as the "saffron crocus". 
The vivid crimson stigma and styles, called threads, 
are collected and dried for use mainly as 
a seasoning and colouring agent in food. Saffron has 
long been the world's most costly spice by 
weight. Although some doubts remain on its 
origin, it is believed that saffron originated in Iran. 
C. sativus is possibly a triploid   for of Crocus 
cartwrightianus, which is also known as "wild 
saffron".  

 
NUTRITIONAL FACTS 
 
Dried saffron is 65% carbohydrates, 6% fat, 
11% protein (table) and 12% water. In 
one tablespoon (2 grams; a quantity much larger 
than is likely to be ingested in normal 
use) manganese is present as 29% of the Daily Value, 
while other micronutrients have negligible content. 
Dried Saffron 
 
CHEMISRY BEHIND 
 
Saffron contains some 28 volatile and aroma-
yielding compounds, dominated by ketones  and 
aldehydes.  The the main aroma-active compounds 
were safranal, 4-ketoisophorone, and 
dihydrooxophorone.  
 
Saffron also contains many other non-
volatile phytochemicals, including carotenoids. Its 
yellow-RUDQJH�FRORXU�RI� LV�SULPDULO\� WKH� UHVXOW�RI�Į-
crocin. This crocin is an ester; named 8,8-diapo-8,8-

FDURWHQRLF� DFLG�� 7KH� Į-crocin is a carotenoid 
pigment that may make up more than 10% of dry 
saffron's mass. The two esterified gentiobioses make 
Į-crocin ideal for colouring water-based and non-
fatty foods such as rice dishes.  The 
bitter  glucoside  picrocrocin  is responsible for the 
pungent flavour of saffron. This is a union of 
safranal and a carbohydrate. It has insecticidal and 
pesticidal properties. 
 
USES IN COOKING 
 
Saffron's aroma is often described by connoisseurs 
as reminiscent of metallic honey with grassy or hay-
like notes, while its taste has also been noted as hay-
like and sweet. Saffron also contributes a luminous 
yellow-orange colouring to foods. Confectioneries 
and liquors also often include saffron. It is 
indispensable in Indian biriyani, polao, kheer, sewai 
etc.  
 

 
 

 
 
HEALTH BENEFITS 
 
Saffron can act on mental depression, on 
cardiovascular risk factors, such as lipid 
profile, blood glucose, weight, and in  erectile 
dysfunction,  however no strong supporting  high-
quality clinical evidence exists, as of 2020. 

https://en.wikipedia.org/wiki/Spice
https://en.wikipedia.org/wiki/Crocus_sativus
https://en.wikipedia.org/wiki/Crocus_sativus
https://en.wikipedia.org/wiki/Stigma_(botany)
https://en.wikipedia.org/wiki/Style_(botany)
https://en.wikipedia.org/wiki/Seasoning
https://en.wikipedia.org/wiki/Iran
https://en.wikipedia.org/wiki/Triploid
https://en.wikipedia.org/wiki/Crocus_cartwrightianus
https://en.wikipedia.org/wiki/Crocus_cartwrightianus
https://en.wikipedia.org/wiki/Carbohydrates
https://en.wikipedia.org/wiki/Fat
https://en.wikipedia.org/wiki/Protein
https://en.wikipedia.org/wiki/Tablespoon
https://en.wikipedia.org/wiki/Manganese
https://en.wikipedia.org/wiki/Daily_Value
https://en.wikipedia.org/wiki/Micronutrient
https://en.wikipedia.org/wiki/Volatile_organic_compound
https://en.wikipedia.org/wiki/Volatile_organic_compound
https://en.wikipedia.org/wiki/Ketone
https://en.wikipedia.org/wiki/Aldehyde
https://en.wikipedia.org/wiki/Safranal
https://en.wikipedia.org/wiki/Phytochemical
https://en.wikipedia.org/wiki/Carotenoid
https://en.wikipedia.org/wiki/Crocin
https://en.wikipedia.org/wiki/Ester
https://en.wikipedia.org/wiki/Glucoside
https://en.wikipedia.org/wiki/Picrocrocin
https://en.wikipedia.org/wiki/Safranal
https://en.wikipedia.org/wiki/Mental_depression
https://en.wikipedia.org/wiki/Lipid_profile
https://en.wikipedia.org/wiki/Lipid_profile
https://en.wikipedia.org/wiki/Blood_sugar_level
https://en.wikipedia.org/wiki/Erectile_dysfunction
https://en.wikipedia.org/wiki/Erectile_dysfunction
https://en.wikipedia.org/wiki/Evidence-based_medicine
https://en.wikipedia.org/wiki/Evidence-based_medicine
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TURMERIC 
 
INTRODUCTION 
 
Turmeric (Curcuma longa) as a dried rhizome of a 
herbaceous plant, is closely related to ginger. It is 
also sometimes called “Indian saffron”. Turmeric is 
used in a wide variety of food of the cuisines of the 
Southern Asia. 
 

 
 
NUTRITIONAL FACTS 
 
One tablespoon of turmeric powder contains: 29 
calories,0.91 g of proteins, 0.31 g of fat, 6.31 g of 
carbohydrates, 2.1 g of fibres, 0.3 g of sugar, 26% 
Manganese, 16% Iron, 5% Potassium, 3% Vitamin C. 
 
PHYTOCHEMISTRY 
 
Phytochemical components of turmeric include 
diarylheptanoids. Curcuminoids, such as curcumin, 
demethoxycurcumin and bisdemethoxycurcumin. 

 
        Curcumin (keto form) 
 
 
֏ 

 
           Curcumin (enol form) 
 

CULINARY USES 
 
Turmeric is one of the key ingredients in most of the 
Asian Cuisines. Most of the savoury dishes, some 
sweet dishes, canned beverages, baked products, 
dairy products, ice cream, etc., are incomplete 
without turmeric.  
 

 
 
 

 
 
HEALTH BENEFITS 
 
Curcumin is the main active ingredient in the 
turmeric. It has powerful anti-inflammatory effects 
and is an extraordinarily strong antioxidant that 
boosts our immunity and heals wounds. Apart from 
this, curcumin has many scientifically proven health 
benefits, such as potential to prevent heart disease, 
Alzheimer’s disease, and cancer. Reduces joint pain, 
cholesterol level, maintains blood sugar balance and 
is an antidepressant, acting as a digestive aid, 
helping in liver detoxification too. 
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ASAFOETIDA 
 
INTRODUCTION   
 
Asafoetida is sulfurous smelling gum-resin that is 
extracted from Furula plants. This is a spice. It is 
traditionally ground into a powder and used either 
for its proposed medicinal qualities or as a spice to 
add a savory flavor to food. It is yellow in colour and 
has pungent smell. 
 

 
 
CHEMISTRY BEHIND 
 
Typical asafoetida contains about 40–64% resin, 
25% endogeneous gum, 10–17% volatile oil, and 1.5–
10% ash. The resin portion is known to 
contain asaresinotannols A and B, ferulic 
acid, umbelliferone and four unidentified 
compounds. The volatile oil component is rich in 
various organosulfide compounds, such as 2-butyl-
propenyl-disulfide, diallyl sulfide, diallyl 
disulfide (also present in garlic) and dimethyl 
trisulfide, which is also responsible for the odor of 
cooked onions. The organosulfides are primarily 
responsible for the odor and flavor of asafoetida. 
 
CULINARY USES 
 
This spice is used as a digestive aid, in food as 
a condiment, and in pickling. It plays a critical 
flavoring role in Indian vegetarian cuisine by acting 
as a savory enhancer.  
 

 
 
Used along with turmeric, it is a standard 
component of lentil curries, such 
as dal, chickpea curries, and vegetable dishes, 
especially those based on potato and cauliflower.  
 

 
 
Asafoetida is used mainly in vegetarian dishes, 
where it is quickly heated in hot oil before sprinkling 
on the food.  It is an essential ingredient of Mutton 
Rogan Josh too. It is sometimes used to harmonize 
sweet, sour, salty, and spicy components in food too. 
The spice is added to the food at the time 
of tempering. Sometimes dried and ground 
asafoetida can be mixed with salt and eaten with raw 
salad. 
 
NUTRITIONAL VALUE 
 
It has been found to be a good source 
of antioxidants. Specifically, asafoetida has been 
shown to contain high amounts of phenolic 
compounds, such as tannins and flavonoids, which 
are known for their potent antioxidant effects. It has 
also been shown to help boost digestion by 
increasing the appetite. 
 
 
 

https://en.wikipedia.org/wiki/Endogeneous
https://en.wikipedia.org/wiki/Wood_ash
https://en.wikipedia.org/w/index.php?title=Asaresinotannol&action=edit&redlink=1
https://en.wikipedia.org/wiki/Ferulic_acid
https://en.wikipedia.org/wiki/Ferulic_acid
https://en.wikipedia.org/wiki/Umbelliferone
https://en.wikipedia.org/wiki/Diallyl_disulfide
https://en.wikipedia.org/wiki/Diallyl_disulfide
https://en.wikipedia.org/wiki/Dimethyl_trisulfide
https://en.wikipedia.org/wiki/Dimethyl_trisulfide
https://en.wikipedia.org/wiki/Condiment
https://en.wikipedia.org/wiki/Umami
https://en.wikipedia.org/wiki/Turmeric
https://en.wikipedia.org/wiki/Lentil
https://en.wikipedia.org/wiki/Curry
https://en.wikipedia.org/wiki/Dal
https://en.wikipedia.org/wiki/Chickpea
https://en.wikipedia.org/wiki/Chaunk
https://www.healthline.com/nutrition/antioxidants-explained
https://www.healthline.com/nutrition/tannins-in-tea
https://www.healthline.com/health/what-are-flavonoids-everything-you-need-to-know
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BLACK CUMIN   
 
INTRODUCTION  
 
Black cumin, (Nigella sativa), also called black seed, 
black caraway, Roman coriander, kalonji, or fennel 
flower, annual plant of the ranunculus family, grown 
for its pungent seeds, which are used as a spice and 
in herbal medicine. The black cumin plant is found 
in southwestern Asia and parts of the Mediterranean 
and Africa. It is a popular specie. In Bengali it is 
called kala zeera. 
 

 
 

 
 
CHEMISTRY BEHIND 
 
Nigella sativa seeds contain protein (26.7%), fat 
(28.5%), carbohydrates (24.9%), crude fiber (8.4%), 
and total ash (4.8%). Nigella sativa seeds also 
contain a good number of various vitamins and 
minerals like Cu, P, Zn, and Fe. Many active 
compounds have been identified in N. sativa. The  

 
 
 
 
most important active compounds of N. sativa are 
thymoquinone. 
 
CULINARY USE 
 
It is used in tagines (meat stews) of North Africa and 
in lamb roasts, couscous, sausages, vegetables, and 
ground meat dishes (kibbeh) of the Middle East. In 
India they are used to make curries, lentils-based 
dishes especially for making yellow lentils. They are 
also used to make vegetable stir fries. Black seeds 
will add aroma, taste, and texture to your dish. Due 
to the healing properties, it is an immensely popular 
pickling spice along with mustard seeds and fennel 
seeds. 
 

 
 

 
 
NUTRITIONAL VALUE 
 
Black cumin seeds have been regarded as an 
effective means to treat cancer, destroying free 
radicals. Also, these seeds are good antibodies for 
diabetes, MS, hepatitis C and Alzheimer's disease. 
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WHITE CUMIN  
  
INTRODUCTION 
 
Cumin is a flowering plant in the family Apiaceae, 
native to a territory including the Middle East and 
stretching east to India. Cumin also spelled as 
cummin, (Cuminum cyminum), small, slender 
annual herb of the family Apiaceae (Umbelliferae) 
with finely dissected leaves and white or rose-
coloured flowers. Native to the Mediterranean 
region, cumin is also cultivated in India, China, and 
Mexico for its fruits, called seeds, which are used to 
flavour a variety of foods. This is a specie known a 
zeera. 
 

 
 
CHEMISTRY BEHIND  
 
Cumin seeds are nutritionally rich; they provide high 
amounts of fat (especially monounsaturated fat), 
protein, and dietary fibre. Vitamins B and E and 
several dietary minerals, especially iron, are also 
considerable in cumin seeds.  
 
CULINARY USE 
 
Cumin blends well with coriander and with spice 
mixtures, as in Garam Masala, Curry Powder and 
Dhania Jeeru. The white cumin seeds Matches well 
with beans, chicken, couscous, curry, eggplant, fish, 
lamb, lentils, peas, pork, potatoes, rice, sausages, 
soups, stews, eggs. 
 
 
 
 

NUTRITIONAL VALUE  
 
Cumin contains key nutrients such as iron and 
copper, which are needed for healthy red blood cells. 
Just one teaspoon of cumin seeds contains around 
2mg of your daily iron intake (that is 14% of daily 
iron intake for women and 23% for men). 
 

 
 

 
 
DIFFERENCE BETWEEN BLACK & WHITE 
 
The black cumin, also called kala jeera, is a relative 
of the brown cumin, but produces much smaller 
seeds that are thinner and less pungent.  The black 
seeds are more reminiscent of fennel with a sweeter 
lemony caraway flavor. Black cumin is not as widely 
used around the world in cooking as the brown 
seeds. 
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THYME  
 
INTRODUCTION 
 
Thyme (Thymus vulgaris) is an herb whose small 
leaves grows on clusters of thin stems. Thyme is used 
to season all kinds of dishes.  
 

 
 
NUTRITIONAL FACTS 
 
100g of thyme contains 101 calories, Total Fat 2%, 
Sodium 0%, Potassium 17%, Total Carbohydrate 8%, 
and protein 12%. 
 
PHYTOCHEMISTRY 
 
The active compound present in thyme is thymol. 
The essential oil of thyme also contains 20-54% 
thymol, p-cymene, myrcene, borneol, and linalool. 
 
VARIETIES 
 
There are mainly two types. Common and Lemon. 

COMMON THYME 
 

 
LEMON THYME 

 
CULINARY USES 
 
Thyme leaves can be added to a dish at any stage of 
cooking either as a whole or in a chopped manner. If 
using for baking purpose, it is better to use dried 
thyme. Apart from this, it is also used for garnishing 
and seasoning. 
 

 
 

 
 
HEALTH BENEFITS 
 
Thyme has an excellent antiseptic and antibacterial 
properties; it is also beneficial in aromatherapy. 
Thymol is used in most of the commercially 
produced mouthwashes. Thyme oil was used to 
medicate bandages in older days. 
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BASIL 
 
INTRODUCTION 
 
Basil is known as Ocimum basilicum. Basil is an herb 
in the mint family. It adds flavor to meals, and its 
nutrients may provide health benefits. Basil is an 
herb in the mint family. It adds flavor to meals, and 
its nutrients may provide health benefits. 
 

 
Sweet Basil 

 
NUTRITION FACTS 
 
 Vitamin A 105%, Vitamin C 30%, Calcium 17%, Iron 
17%, Vitamin D 0%, Vitamin B-6 10%, Cobalamin 
0%, Magnesium 16% etc. 
 
CULINARY USES 
 
Basil is an herb in the mint family that is essential in 
cooking.  It is known for being the main ingredient 
in traditional pesto and is also a favourite seasoning 
in tomato-based pasta sauces. It has a fragrant, 
sweet smell and peppery taste. 
 
MEDICINAL BENEFITS 
 
Great for healing skin problems and dental health. 
Helps cure fever, eye problem. Boosts immunity and 
health. 
 
TYPES 
 
The type used commonly as a flavour is typically 
called sweet basil, as opposed to Thai, Lemon 
and holy basil .  
 
 

Thai Basil 

Lemon Basil 

Holy Basil 

 
 

https://www.thespruceeats.com/classic-basil-pesto-pesto-alla-genovese-2019562
https://en.wikipedia.org/wiki/Holy_basil
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CILANTRO 
 
INTRODUCTION 
 
Cilantro (leaf coriander) is one of the traditional 
Mediterranean herbs which commonly recognized as 
leaf-coriander in Asia. Scientific name is 
Coriandrum sativum. 
 

 
 
CHEMICAL ASPECTS 
 
Its leaves and seeds contain many essential volatile 
oils such as borneol, linalool, cineole, cymene, 
terpineol, di-pentene, phellandrene, pinene 
and terpinolene. The herb is a good source of 
minerals like potassium, calcium, manganese, iron, 
and magnesium. It is also rich in many vital 
vitamins, including folic acid, riboflavin, niacin, 
vitamin-A, beta carotene, vitamin-C, which are 
essential for optimum health.  
 
NUTRITIONAL ASPECTS 
 
Vitamins   

Folates 62 µg 15.5% 

Niacin 1.114 mg 7% 

Pantothenic acid 0.570 mg 11% 

Pyridoxine 0.149 mg 11% 

Riboflavin 0.162 mg 12% 

Thiamin 0.067 mg 5.5% 

Vitamin A 6748 IU 225% 

Vitamin C 27 mg 45% 

Vitamin E 2.50 mg 17% 

Vitamin K 310 mcg 258% 
 

CULINARY USES 
 
Cilantro stems are tender, flavorful, and most 
importantly edible. This green cilantro sauce is best 
when served up at cookouts, right along with 
whatever you are throwing on the flame. 
 

 
 

 
 
HEALTH BENEFITS 
 
This herb is extremely low in calories and contains 
no cholesterol. Its deep-green leaves possess good 
amounts of antioxidants, essential oils, vitamins, 
and dietary fiber, which may help reduce LDL or 
"bad cholesterol" levels in the blood. This is also a 
good source of minerals like potassium, calcium, 
manganese, iron, and magnesium. Cilantro is one of 
the richest herbal sources for vitamin K. It also has 
an established role in the treatment of Alzheimer's 
disease patients by limiting neuronal damage in 
their brain. 
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MINT 
 
INTRODUCTION 
 
Peppermint has been one of the favorite herbs 
known since antiquity for its distinctive aroma and 
medicinal value. Botanically, the herb belongs to the 
Lamiaceae family, in the genus; Mentha, and 
botanically named as Mentha piperita. It is actually a 
natural cross hybrid between the water mint 
(Mentha aquatica) and spearmint  (Mentha 
spicata). 
 

 
 
CHEMICAL ASPECTS 
 
The herb parts contain many essential volatile oils 
like menthol, menthone, menthol acetate and is rich 
in many antioxidant vitamins, including vitamin-A, 
ǃ- carotene, C, and E. With many essential B-
complex vitamins the herb is an excellent source of 
vitamin-K also. 
 
NUTRITIONAL ASPECTS 
 
Vitamins   

Folates 114 µg 28% 

Niacin 1.706 mg 10.5% 

Pantothenic acid 0.338 mg 6.5% 

Pyridoxine 0.129 mg 10% 

Riboflavin 0.266 mg 20% 

Thiamin 0.082 
mg 7% 

Vitamin A 4248 IU 141% 

Vitamin C 31.8 mg 53% 

CULINARY USES 
 
Fresh mint leaves are usually cut in ribbons 
(chiffonade) and added to recipes. Dried mint leaves 
can be added to a sauce or stew as it simmers. 
Mint extract is used to give mint flavor baked goods 
or confections, or to flavor hot chocolate. 
 

 
 

 
 

 
 
HEALTH BENEFITS 
 
The essential oil, menthol present in mint is an 
analgesic (painkiller), local anesthetic and has 
counter-irritant properties. The compounds present 
in peppermint relax intestinal wall and sphincter 
smooth muscles through blocking calcium channels 
at cell receptor levels. This property of mint has been 
exploited as an anti-spasmodic agent in the 
treatment of "irritable bowel syndrome" (IBS) and 
other colic pain disorders. 

https://www.nutrition-and-you.com/spearmint.html
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OREGANO 
 
INTRODUCTION 
 
Oregano is a wonderful perennial culinary and 
medicinal herb. It has long been recognized as one of 
the "functional foods" for its nutritional, 
antioxidants and disease preventing properties. The 
herb, whose name means "delight of the mountains" 
in Greek, is native to the Mediterranean region. 
Botanically, it belongs to the mint (Lamiaceae) 
family, in the genus; Origanum, and is known 
scientifically as Origanum vulgare. 
 

 
 
CHEMICAL COMPONENTS 
 
Oregano contains much health benefiting essential 
oils such as carvacrol, thymol, limonene, pinene, 
ocimene, and caryophyllene.  
 
CULINARY USES 
 
People can use the leaves dry or fresh to add a 
“Mediterranean” flavor to a range of dishes. People 
also add it to baked good, vegetable dishes, legumes, 
such as lentils and chickpeas, fish, chili dishes 

 
 

 
 

 
 
HEALTH BENEFITS 
 
The active principles in the herb may improve gut 
motility, besides, increasing the digestion power by 
facilitating copious secretion of gastrointestinal 
juices. Also, fresh herb is an excellent source of 
antioxidant vitamin, vitamin-C. Vitamin-C helps the 
human body develop resistance against infectious 
agents and scavenge harmful, pro-inflammatory free 
radicals. Its leaves and the flowering stem have 
antiseptic, antispasmodic, carminative, cholagogues 
(empties gallbladder collection of bile juice), 
diaphoretic (sweat production), expectorant, 
stimulant, and mildly tonic properties. Its decoction 
is taken by mouth for the treatment of colds, 
influenza, mild fevers, indigestion, stomach upsets, 
and painful menstruation conditions. 
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GINGER 
 
INTRODUCTION 
 
Ginger (Zingiber officinale) is a flowering plant that 
originated in Southeast Asia. It is among the 
healthiest spices on the planet. The rhizome 
(underground part of the stem) is the part commonly 
used as a spice. It is often called ginger root or, 
simply, ginger. Ginger can be used fresh, dried, 
powdered, or as an oil or juice. It is a quite common 
ingredient in recipes. 
 

 
 

 
 
NUTRITIONAL FACTS 
 
Raw ginger is composed of 79% water, 
18% carbohydrates, 2% protein, and 1% fat (table). 
In 100 grams (a standard amount used to compare 
with other foods), raw ginger supplies 
80 Calories and contains moderate amounts 
of vitamin B6 (12% of the Daily Value, DV) and 
the dietary minerals, magnesium (12% DV) 
and manganese (11% DV), but otherwise is low in 
nutrient content (table). When used as a spice 

powder in a common serving amount of one 
US tablespoon (5 grams), ground dried ginger (9% 
water) provides negligible content of essential 
nutrients, except for manganese (70% DV). 
 
CHEMICAL COMPOSITION 
 
The characteristic fragrance and flavour of ginger 
result from volatile oils that compose 1-3% of the 
weight of fresh ginger, primarily consisting of 
zingerone, shogaols, and gingerols with [6]-gingerol 
(1-[4'-hydroxy-3'-methoxyphenyl]-5-hydroxy-3-
decanone) as the major pungent compound. 
Zingerone is produced from gingerols during drying, 
having lower pungency and a spicy-sweet 
aroma. Shogaols are more pungent and have higher 
antioxidant activity but not found in raw ginger, but 
is formed from gingerols during heating, storage or 
via acidity. Fresh ginger also contains an enzyme 
zingibain which is a cysteine protease and has 
similar properties to rennet. 
 
CULINARY USES 
 
Ginger is an immensely popular spice used 
worldwide; whether it be used to spice up meals, or 
as a medicine, the demand for ginger all over the 
world has been consistent throughout 
history. Ginger can be used for a variety of food or 
medicine items such as vegetables, candy, soda, 
pickles, and alcoholic beverages. Ginger is a fragrant 
kitchen spice. Young ginger rhizomes are juicy and 
fleshy with a mild taste.  
 

 
 
They are often pickled in vinegar or sherry as a snack 
or cooked as an ingredient in many dishes. They can 
be steeped in boiling water to make ginger herb tea, 

https://en.wikipedia.org/wiki/Carbohydrates
https://en.wikipedia.org/wiki/Protein
https://en.wikipedia.org/wiki/Fat
https://en.wikipedia.org/wiki/Calories
https://en.wikipedia.org/wiki/Vitamin_B6
https://en.wikipedia.org/wiki/Daily_Value
https://en.wikipedia.org/wiki/Dietary_minerals
https://en.wikipedia.org/wiki/Magnesium
https://en.wikipedia.org/wiki/Manganese
https://en.wikipedia.org/wiki/Tablespoon
https://en.wikipedia.org/wiki/Volatility_(chemistry)
https://en.wikipedia.org/wiki/Essential_oil
https://en.wikipedia.org/wiki/Shogaol
https://en.wikipedia.org/wiki/Gingerol
https://en.wikipedia.org/wiki/Zingibain
https://en.wikipedia.org/wiki/Cysteine_protease
https://en.wikipedia.org/wiki/Rennet
https://en.wikipedia.org/wiki/Pickling
https://en.wikipedia.org/wiki/Vinegar
https://en.wikipedia.org/wiki/Sherry
https://en.wikipedia.org/wiki/Steeping
https://en.wikipedia.org/wiki/Tisane
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to which honey may be added. Ginger can be made 
into candy or ginger wine. 
 

 
 
In Indian cuisine, ginger is a key ingredient, 
especially in thicker gravies, as well as in many other 
dishes, both vegetarian and meat based. Ginger has a 
role in traditional Ayurvedic medicine. It is an 
ingredient in traditional Indian drinks, both cold 
and hot, including spiced masala chai. Fresh ginger 
is one of the main spices used for 
making pulse and lentil curries and other vegetable 
preparations. Fresh ginger together with peeled 
garlic cloves is crushed or ground to form ginger 
garlic masala. Fresh, as well as dried, ginger is used 
to spice tea and coffee, especially in winter. In south 
India, "sambharam" is a summer yogurt drink made 
with ginger as a key ingredient, along with green 
chillies, salt, and curry leaves.  
 

 
 
Ginger powder is used in food preparations intended 
primarily for pregnant or nursing women, the most 
popular one being katlu, which is a mixture of gum 
resin, ghee, nuts, and sugar. Ginger is also consumed 
in candied and pickled form. 
 
 

 
 

 
 
HEALTH BENEFITS  
 
Following are the health benefits of ginger: 
x It helps relieve vomiting and many forms of 

nausea, especially morning sickness.  
x It helps with weight loss. 
x It can help with osteoarthritis. 
x It may drastically lower blood sugars and 

improve heart disease risk factors. 
x It can help treat chronic indigestion. 
x It significantly reduces menstrual pain. 
x It helps lower cholesterol levels. 
x It lowers risk of cancer. 
x It improves brain function and protect against 

Alzheimer’s disease. 
x It can help fight infections. 
x It Can Kill Bad Bacteria, also Reduces Cold and 

Flu. 
x It consists of anti-inflammatory components and 

antioxidants that can cure inflammation. 
x It is also particularly good for skin and hair also. 
 

https://en.wikipedia.org/wiki/Honey
https://en.wikipedia.org/wiki/Ginger_wine
https://en.wikipedia.org/wiki/Ayurvedic
https://en.wikipedia.org/wiki/Masala_chai
https://en.wikipedia.org/wiki/Pulse_(legume)
https://en.wikipedia.org/wiki/Lentil
https://en.wikipedia.org/wiki/Ginger_garlic_masala
https://en.wikipedia.org/wiki/Ginger_garlic_masala
https://en.wikipedia.org/wiki/Nursing
https://en.wikipedia.org/wiki/Ghee
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GARLIC 
 
INTRODUCTION 
 
Garlic (Allium sativum) is a species in the onion 
genus, Allium. It is native to Central Asia and north-
eastern Iran and has long been a common seasoning 
worldwide, with a history of several thousand years 
of human consumption and use. Garlic is widely 
used around the world for its pungent flavour as a 
seasoning or condiment. 
 

 
 
NUTRITIONAL FACTS 
 
Nutritionally speaking, garlic is most useful as a 
spice or to bring out the flavours of other healthy 
foods, like vegetables. It is also thought to be a 
source of amino acids (the building blocks of 
proteins) and enzymes, which can help your body 
build muscles and protect your gut health, 
respectively.  
 
CHEMICAL COMPOSITION 
 
Fresh or crushed garlic yields the sulphur-containing 
compounds like allicin, ajoene, diallyl sulphide etc. 
different enzymes, saponins, flavonoids, and 
Maillard reaction products, which are not sulphur-
containing compounds. The phytochemicals 
responsible for the sharp flavour of garlic are 
produced when the plant's cells are damaged. When 
a cell is broken by chopping, chewing, or crushing, 
enzymes stored in cell vacuoles trigger the 
breakdown of several sulphur-containing 

compounds stored in the cell fluids (cytosol). The 
resultant compounds are responsible for the sharp 
or hot taste and strong smell of garlic. Some of the 
compounds are unstable and continue to react over 
time. Many sulphur compounds contribute to the 
smell and taste of garlic.  
 
SHARP TASTE AND STRONG SMELL 
 
Allicin has been found to be the compound most 
responsible for the "hot" sensation of raw garlic. This 
chemical opens thermo-transient receptor potential 
channels that are responsible for the burning sense 
of heat in foods. The process of cooking garlic 
removes allicin, thus mellowing its spiciness. Allicin, 
along with its decomposition products diallyl 
disulphide and diallyl trisulfide, are major 
contributors to the characteristic odour of garlic, 
with other allicin-derived compounds. Because of its 
strong odour, garlic is sometimes called the "stinking 
rose". When eaten in quantity, garlic may be strongly 
evident in the diner's sweat and garlic breath the 
following day. This is because garlic's strong-
smelling sulphur compounds are metabolized, 
forming allyl methyl sulphide. Allyl methyl sulphide 
(AMS) cannot be digested and is passed into the 
blood. It is carried to the lungs and the skin, where it 
is excreted. Since digestion takes several hours, and 
release of AMS several hours more, the effect of 
eating garlic may be present for a long time. 
 
CULINARY USES 
 

 
 
 

https://en.wikipedia.org/wiki/Allium
https://en.wikipedia.org/wiki/Iran
https://www.everydayhealth.com/amino-acids/guide/
https://en.wikipedia.org/wiki/Sulfur
https://en.wikipedia.org/wiki/Allicin
https://en.wikipedia.org/wiki/Ajoene
https://en.wikipedia.org/wiki/Enzyme
https://en.wikipedia.org/wiki/Saponin
https://en.wikipedia.org/wiki/Flavonoid
https://en.wikipedia.org/wiki/Maillard_reaction
https://en.wikipedia.org/wiki/Cell_(biology)
https://en.wikipedia.org/wiki/Vacuole
https://en.wikipedia.org/wiki/Cytosol
https://en.wikipedia.org/wiki/Transient_receptor_potential
https://en.wikipedia.org/wiki/Diallyl_disulfide
https://en.wikipedia.org/wiki/Diallyl_disulfide
https://en.wikipedia.org/wiki/Diallyl_trisulfide
https://en.wikipedia.org/wiki/Garlic_breath
https://en.wikipedia.org/wiki/Allyl_methyl_sulfide
https://en.wikipedia.org/wiki/Blood


E-23 
 

Garlic is widely used around the world for its 
pungent flavour as a seasoning or condiment. They 
have a characteristic pungent, spicy flavour that 
mellows and sweetens considerably with cooking. 
Other parts of the garlic plant are also edible. The 
leaves and flowers (bulbils) on the head (spathe) are 
sometimes eaten. They are milder in flavour than the 
bulbs and are most often consumed while immature 
and still tender. Green garlic is often chopped and 
stir-fried or cooked in soup or hot pot in Southeast 
Asia. 

 
Garlic may be applied to different kinds of bread, 
usually in a medium of butter or oil, to create a 
variety of classic dishes, such as garlic bread, garlic 
toast, bruschetta, crostini, and canapé. The flavour 
varies in intensity and aroma with the different 
cooking methods.  
 

 
 
 
 

 
 

 
 
HEALTH BENEFITS 
 
Lab studies have shown that it may lower chances of 
getting heart disease and eating garlic regularly may 
help with high cholesterol and high blood pressure. 
But to get the benefits, you must chop or crush the 
clove: Allicin is formed only after the cells in the 
garlic have been cut or crushed. Apart from this, it 
also has powerful antibiotic properties. It is also 
found helpful in the reducing the risk of various 
cancers, hip osteoarthritis, alcohol-induced injuries, 
common cold and many more. 
 

 

 

https://en.wikipedia.org/wiki/Piquancy
https://en.wikipedia.org/wiki/Leaves
https://en.wikipedia.org/wiki/Flowers
https://en.wikipedia.org/wiki/Bulbil
https://en.wikipedia.org/wiki/Spathe
https://en.wikipedia.org/wiki/Stir-fried
https://en.wikipedia.org/wiki/Soup
https://en.wikipedia.org/wiki/Hot_pot
https://en.wikipedia.org/wiki/Garlic_bread
https://en.wikipedia.org/wiki/Garlic_toast
https://en.wikipedia.org/wiki/Garlic_toast
https://en.wikipedia.org/wiki/Bruschetta
https://en.wikipedia.org/wiki/Crostino
https://en.wikipedia.org/wiki/Canap%C3%A9
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PRELUDE 
 
BEVERAGE 
 
A beYeUage iV a OiTXid iQWeQded fRU hXPaQ 
cRQVXPSWiRQ. IQ addiWiRQ WR WheiU baVic fXQcWiRQ Rf 
VaWiVf\iQg WhiUVW, dUiQNV SOa\ iPSRUWaQW UROeV iQ 
hXPaQ cXOWXUe. CRPPRQ W\SeV Rf dUiQNV iQcOXde 
SOaiQ dUiQNiQg ZaWeU, PiON, cRffee, Wea, hRW chRcROaWe, 
jXice, aQd VRfW dUiQNV. IQ addiWiRQ, aOcRhROic dUiQNV 
VXch aV ZiQe, beeU, aQd OiTXRU, Zhich cRQWaiQ Whe 
dUXg eWhaQRO, haYe beeQ SaUW Rf hXPaQ cXOWXUe fRU 
PRUe WhaQ 8,000 \eaUV.  
 
HISTORY 
 
DUiQNiQg haV beeQ a OaUge SaUW Rf VRciaOi]iQg 
WhURXghRXW Whe ceQWXUieV. IQ AQcieQW GUeece, a VRciaO 
gaWheUiQg fRU Whe SXUSRVe Rf dUiQNiQg ZaV NQRZQ aV 
a V\PSRViXP, ZheUe ZaWeUed dRZQ ZiQe be dUXQN. 
The SXUSRVe Rf WheVe gaWheUiQgV cRXOd be aQ\WhiQg 
fURP VeUiRXV diVcXVViRQV WR diUecW iQdXOgeQce. IQ 
AQcieQW RRPe, a ViPiOaU cRQceSW Rf a cRQYiYiaO WRRN 
SOace UegXOaUO\. MaQ\ eaUO\ VRcieWieV cRQVideUed 
aOcRhRO aV a gifW fURP Whe GRdV, OeadiQg WR Whe 
cUeaWiRQ Rf GRdV VXch aV ZRXOd DiRQ\VXV. OWheU 
UeOigiRQV fRUbid, diVcRXUage, RU UeVWUicW Whe dUiQNiQg 
Rf aOcRhROic dUiQNV fRU YaUiRXV UeaVRQV. IQ VRPe 
UegiRQV ZiWh a dRPiQaQW UeOigiRQ Whe SURdXcWiRQ, 
VaOe, aQd cRQVXPSWiRQ Rf aOcRhROic dUiQNV iV 
fRUbiddeQ WR eYeU\bRd\, UegaUdOeVV Rf UeOigiRQ.  
 
WHY WE TAKE IT 
 
BeYeUageV QRW RQO\ SURYide eVVeQWiaO h\dUaWiRQ bXW 
caQ aOVR be a VRXUce Rf RWheU QXWUieQWV. AV ZeOO aV 
eQeUg\ VRPe beYeUageV caQ be a VRXUce Rf YiWaPiQV 
aQd PiQeUaOV, SURWeiQ, faWV, aQd RWheU caUbRh\dUaWeV. 
The NXWUiWiRQ IQfRUPaWiRQ PaQeO RQ Whe bacN Rf 
eYeU\ beYeUage SacNage VWaWeV ZhaW QXWUieQWV each 
beYeUage cRQWaiQV. TheUe iV Zide YaUiaWiRQ iQ Whe 
eQeUg\ cRQWeQW Rf diffeUeQW beYeUageV eYeQ WhRXgh 
Whe\ Pa\ aSSeaU WR be aOPRVW Whe VaPe.   
 
 
 
 

 
 
 
 
TYPES OF BEVERAGE 
 
AOcRhROic aQd NRQ-aOcRhROic 
 
ALCOHOLIC: A dUiQN iV cRQVideUed "aOcRhROic" if iW 
cRQWaiQV eWhaQRO, cRPPRQO\ NQRZQ aV aOcRhROic 
(aOWhRXgh iQ chePiVWU\ Whe defiQiWiRQ Rf "aOcRhRO" 
iQcOXdeV PaQ\ RWheU cRPSRXQdV).  

 
BeeU haV beeQ a SaUW Rf hXPaQ cXOWXUe fRU 8,000 
\eaUV. IQ PaQ\ cRXQWUieV, iPbibiQg aOcRhROic dUiQNV 
iQ a ORcaO baU RU SXb iV a cXOWXUaO WUadiWiRQ. AOcRhROic 
beYeUageV caQ be diYided iQWR WZR caWegRUieV. 
 
1. FERMENTED (WINE, BEER, CIDER, 
PERRY) 
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2. DISTILLED (WHISKY, VODKA, RUM, GIN, 
TEQUILA, BRANDY)  

 
NON-ALCOHOLIC: A QRQ-aOcRhROic dUiQN iV RQe 
WhaW cRQWaiQV OiWWOe RU QR aOcRhRO. ThiV caWegRU\ 
iQcOXdeV QRQ-aOcRhROic ZiQe aQd aSSOe cideU if Whe\ 
cRQWaiQ a VXfficieQWO\ ORZ cRQceQWUaWiRQ Rf aOcRhRO b\ 
YROXPe (ABV). NRQ-aOcRhROic beYeUageV caQ be 
diYided iQWR WhUee caWegRUieV. 
 
REFRESHING (JUICE, SQUASH, CORDIAL) 
 
STIMULATING (TEA, COFFEE, COCOA) 
 
NOURISHING (MILK BASED DRINKS) 

 

 
 

 

 

 
LeW XV VWaUW RXU jRXUQe\ QRZ WRZaUdV Whe beYeUage    
cRUQeU ZiWh UefUeVhiQg dUiQNV fiUVW. 
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REFRESHING 
JUICE & SQUASH 
Sa\aN PaQ 
SWXdeQW SePeVWeU V 
DeSaUWPeQW Rf CKePLVWU\ 
SXUeQdUaQaWK CROOeJe 
 
 
WHAT IS JUICE 
 
JXice iV a dUiQN Pade fURP Whe e[WUacWiRQ RU SUeVViQg 
Rf Whe QaWXUaO OiTXid cRQWaiQed iQ fUXiW aQd 
YegeWabOeV. IW caQ aOVR UefeU WR OiTXidV WhaW aUe 
fOaYRXUed ZiWh cRQceQWUaWe RU RWheU biRORgicaO fRRd 
VRXUceV, VXch aV PeaW RU VeafRRd, VXch aV cOaP jXice.  

 
JXice iV cRPPRQO\ cRQVXPed aV a beYeUage RU XVed 
aV aQ iQgUedieQW RU fOaYRXUiQg iQ fRRdV RU RWheU 
beYeUageV, aV fRU VPRRWhieV. JXice ePeUged aV a 
SRSXOaU  beYeUage  chRice  afWeU  Whe  deYeORSPeQW  Rf 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
SaVWeXUi]aWiRQ PeWhRdV eQabOed iWV SUeVeUYaWiRQ 
ZiWhRXW XViQg feUPeQWaWiRQ  
 
WHAT IS SQUASH 
 
STXaVh, VRPeWiPeV NQRZQ aV cRUdiaO iQ EQgOiVh, iV 
QRQ-aOcRhROic cRQceQWUaWed V\UXS XVed iQ beYeUage 
PaNiQg.  

 
IW iV XVXaOO\ a fUXiW-fOaYRXUed dUiQN, Pade fURP fUXiW 
jXice, ZaWeU, aQd VXgaU RU a VXgaU VXbVWiWXWe. MRdeUQ 
VTXaVheV Pa\ aOVR cRQWaiQ fRRd cRORXUiQg aQd 
addiWiRQaO fOaYRXUiQg. SRPe WUadiWiRQaO VTXaVheV 
eYeQ cRQWaiQ heUbaO e[WUacWV, PRVW QRWabO\ Rf 
eOdeUfORZeU aQd giQgeU aQd VSiceV WRR. IW iV QRW aW aOO 
a SXUe jXice RbWaiQed fURP fUXiWV diUecWO\ bXW VRPe 
W\Se Rf cRcNWaiO. 
 
HISTORY 
 
JUICE: GURXSV Rf gUaSe SiWV daWed WR 8000 BCE 
VhRZ eaUO\ eYideQce Rf jXice SURdXcWiRQ, aOWhRXgh iW 
iV WhRXghW WhaW Whe gUaSeV Pa\ haYe beeQ 
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aOWeUQaWiYeO\, XVed WR SURdXce ZiQe. OQe Rf Whe fiUVW 
UegXOaUO\ SURdXced jXiceV ZaV OePRQade, aSSeaUiQg 
iQ 16Wh-ceQWXU\ IWaO\, aV aQ iPSRUW, afWeU iWV 
cRQceSWiRQ iQ Whe MiddOe EaVW. 

 
OUaQge jXice RUigiQaWed iQ Whe 17Wh ceQWXU\. IQ Whe 
18Wh ceQWXU\, JaPeV LiQd OiQNed ciWUXV fUXiWV WR Whe 
SUeYeQWiRQ Rf VcXUY\, Zhich, a ceQWXU\ OaWeU, Oed WR 
Whe SRSXOaUiW\ Rf ciWUXV-baVed jXiceV. IQ 1869, a 
deQWiVW b\ Whe QaPe ThRPaV B. WeOch deYeORSed a 
SaVWeXUi]aWiRQ PeWhRd WhaW aOORZed fRU Whe VWRUage Rf 
jXice, ZiWhRXW Whe jXice feUPeQWiQg iQWR aOcRhRO. ThiV 
PeWhRd NiOOed Whe \eaVW UeVSRQVibOe fRU feUPeQWaWiRQ. 
AfWeU WhaW cRQVXPSWiRQ Rf jXiceV iQcUeaVed. 
 
SQUASH: The RUigiQaO QaPe fRU STXaVh ZaV 
"LePRQ STXaVh" bXW Whe QaPe ZaV VhRUWeQed WR 
iQcOXde RWheU fOaYRXUV WRR. The fiUVW cRUdiaOV ZeUe 
WRQicV iQ ReQaiVVaQce IWaO\, bRR]e-baVed PediciQeV 
fOecNed ZiWh SeaUOV RU SRSSieV. TheVe SOacebRV 
VXSSRVedO\ WUeaWed aQ\ QXPbeU Rf aiOPeQWV, 
eVSeciaOO\ Rf Whe heaUW.  

 
CRPSRViWiRQ Rf VTXaVheV haV eYROYed RYeU Whe \eaUV. 
TUadiWiRQaO cRUdiaOV XVed WR cRQWaiQ RQO\ WhUee 
iQgUedieQWV: VXgaU, jXice RU SOaQW e[WUacW aQd VRPe 
ZaWeU, VRPeWiPeV ZiWh aQ acidifieU RU eYeQ VRPe 
VSiceV. ThRVe WUadiWiRQaO SUeSaUaWiRQV RfWeQ 

cRQWaiQed a SUeVeUYaWiYe eVSeciaOO\ VXOShXU diR[ide, 
aOWhRXgh VXgaU aORQe cRXOd NeeS iW fUeVh fRU TXiWe a 
ORQg WiPe. MRdeUQ VTXaVh dUiQNV hRZeYeU haYe 
becRPe PRUe cRPSOe[ aQd VXgaU fUee VTXaVheV aUe 
eYeQ PRUe VR; Whe iQgUedieQWV aUe XVXaOO\ ZaWeU, 
VZeeWeQeU, jXice iQ ORZ SURSRUWiRQ, fOaYRXUiQg ageQWV 
iQ OaUge aPRXQW ZiWh SUeVeUYaWiYeV aQd VRPeWiPeV a 
cRORXU WRR.  
 
PREPARATION 
 
JUICE: JXice iV SUeSaUed b\ PechaQicaOO\ 
VTXee]iQg RU PaceUaWiQg cROd SUeVVed fUXiW RU 
YegeWabOe fOeVh ZiWhRXW aSSOicaWiRQ Rf aQ\ heaW RU 
VROYeQWV. FRU e[aPSOe, RUaQge jXice iV Whe OiTXid 
e[WUacW Rf Whe fUXiW Rf Whe RUaQge WUee, aQd WRPaWR 
jXice iV Whe OiTXid WhaW UeVXOWV fURP SUeVViQg Whe fUXiW 
Rf Whe WRPaWR SOaQW.  
 
CRPPeUciaO jXiceV aUe fiOWeUed WR UePRYe fibUe RU 
SXOS, bXW high-SXOS fUeVh RUaQge jXice iV aOVR a 
SRSXOaU beYeUage. AddiWiYeV aUe SXW iQ VRPe jXiceV, 
VXch aV VXgaU aQd aUWificiaO fOaYRXUV, VaYRXU\ 
VeaVRQiQgV (e.g., iQ COaPaWR RU CaeVaU WRPaWR jXice 
dUiQNV). CRPPRQ PeWhRdV fRU SUeVeUYaWiRQ aQd 
SURceVViQg Rf fUXiW jXiceV iQcOXde caQQiQg, 
SaVWeXUi]aWiRQ, cRQceQWUaWiQg, fUee]iQg, eYaSRUaWiRQ 
aQd VSUa\ dU\iQg. AOWhRXgh SURceVViQg PeWhRdV YaU\ 
beWZeeQ jXiceV, Whe geQeUaO SURceVViQg PeWhRd Rf 
jXiceV iQcOXdeV: 

 
 WaVhiQg aQd VRUWiQg fRRd VRXUce 
 JXice e[WUacWiRQ 
 SWUaiQiQg, fiOWUaWiRQ, aQd cOaUificaWiRQ 
 BOeQdiQg SaVWeXUi]aWiRQ 
 FiOOiQg, VeaOiQg aQd VWeUiOi]aWiRQ 
 CRROiQg, OabeOOiQg, aQd SacNiQg 
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SQUASH: STXaVh iV acRQceQWUaWed V\UXS, WhaW 
becRPeV OeVV VWURQg, Whe PRUe iW iV diOXWed. STXaVh iV 
SUeSaUed b\ cRPbiQiQg RQe-SaUW cRQceQWUaWe ZiWh 
fRXU RU fiYe SaUWV ZaWeU (caUbRQaWed RU VWiOO).  

 
DRXbOe-VWUeQgWh VTXaVh aQd WUadiWiRQaO cRUdiaOV, 
Zhich aUe WhicNeU, aUe Pade ZiWh WZR SaUWV 
cRQceQWUaWe. SRPe VTXaVh cRQceQWUaWeV aUe TXiWe 
ZeaN, aQd WheVe aUe VRPeWiPeV Pi[ed ZiWh RQe-SaUW 
cRQceQWUaWe aQd WZR RU WhUee SaUWV ZaWeU. IW iV 
XVXaOO\ Pade ZiWh cROd ZaWeU, bXW ROd-faVhiRQed 
cRUdiaOV aUe RfWeQ Pade ZiWh ZaUP ZaWeU. IQ 
cRQYeQieQce VWRUeV aQd VXSeUPaUNeWV, Uead\-diOXWed 
VTXaVh iV VROd iQ caQV, caUWRQV, aQd SOaVWic bRWWOeV. 
 
INGREDIENTS AND CHEMISTRY 
 
JUICE: JXice iV Pade b\ UecRQVWiWXWiQg cRQceQWUaWe 
RQO\ caQ be caOOed jXice. A SURdXcW deVcUibed aV fUXiW 
"QecWaU" PXVW cRQWaiQ aW OeaVW 25% WR 50% jXice, 
deSeQdiQg RQ Whe fUXiW. BOeQd Rf fUXiW jXice(V) ZiWh 
RWheU iQgUedieQWV, VXch aV high-fUXcWRVe cRUQ V\UXS, 
iV caOOed a jXice cRcNWaiO RU jXice dUiQN.   

 
SQUASH: AV RXU WaVWe iV chaQgiQg da\ b\ da\, 
VTXaVheV haYe aOVR eYROYed RYeU Whe \eaUV. 
TUadiWiRQaO VTXaVheV XVed WR cRQWaiQ WhUee PaiQ 
iQgUedieQWV: VXgaU, fUXiW e[WUacW aQd ZaWeU. 

AccRUdiQg WR Whe FDA, Whe WeUP "QecWaU" iV geQeUaOO\ 
acceSWed fRU a diOXWed jXice WhaW cRQWaiQV fUXiW jXice 
RU SXUee, ZaWeU, aQd aUWificiaO VZeeWeQeUV. ThRXgh 
"NR added VXgaU" iV cRPPRQO\ SUiQWed RQ OabeOV Rf  

 
jXice cRQWaiQeUV, bXW Whe SURdXcWV Pa\ cRQWaiQ OaUge 
aPRXQWV Rf QaWXUaOO\ RccXUUiQg VXgaUV; hRZeYeU, 
VXgaU cRQWeQW iV OiVWed ZiWh RWheU caUbRh\dUaWeV RQ 
OabeOV iQ PaQ\ cRXQWUieV.  
 
DeSeQdiQg RQ WUeQdV aQd UegXOaWiRQV, beYeUageV 
OiVWed aV 100% jXice Pa\ cRQWaiQ XQOiVWed addiWiYeV. 
FRU e[aPSOe, PRVW RUaQge jXice cRQWaiQV added eWh\O 
bXW\UaWe (WR eQhaQce fOaYRXU), YiWaPiQ C (aV aVcRUbic 
acid), aQd ZaWeU (if fURP cRQceQWUaWe). WheQ fUXiW 
jXice iV WRR VRXU, acidic, RU Uich WR cRQVXPe, iW Pa\ be 
diOXWed ZiWh ZaWeU aQd VXgaU WR cUeaWe aQ -ade (VXch 
aV OePRQade, OiPeade, cheUU\ade, aQd RUaQgeade). 
The 'ade' VXffi[ Pa\ aOVR UefeU WR aQ\ VZeeWeQed, 
fUXiW-fOaYRXUed dUiQN, ZheWheU iW cRQWaiQV aQ\ jXice.  
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BXW PRdeUQ VTXaVh dUiQNV aUe geQeUaOO\ PRUe 
cRPSOe[. The iQgUedieQWV aUe ZaWeU, VZeeWeQeU VXch 
aV aVSaUWaPe RU VRdiXP beQ]RaWe, VacchaUiQ, 
fOaYRXUiQg ageQWV, SUeVeUYaWiYeV, aQd fRRd cRORXU 

VXch aV aQWhRc\aQiQ.  
 
MRdeUQ VTXaVheV XVXaOO\ haYe fOaYRXUV, VXch aV 
RUaQge, aSSOe, bOacNcXUUaQW, aSSOe, Seach, SiQeaSSOe, 
PaQgR, OePRQ eWc. STXaVheV OabeOOed "QR added 
VXgaU" aUe aUWificiaOO\ VZeeWeQed. ChePicaOV OiNe 
AVSaUWaPe AceVXOfaPe K, SacchaUiQ aUe PaiQO\ XVed 
iQ Whe SOace Rf QaWXUaO VXgaU. ThRVe cRPSRXQdV aUe 
cheaS aQd ORZ iQ caORUieV. TheUe aUe QaWXUaO aQd 
aUWificiaO fOaYRXUiQg WR PaNe XS fRU Whe OacN Rf fUXiW 
jXice WaVWe aQd ORRN. MRVW VTXaVheV cRQWaiQ 
SUeVeUYaWiYeV VXch aV SRWaVViXP VRUbaWe RU VXOShiWeV, 
aV Whe\ aUe deVigQed WR be VWRUed RQ VheOYeV.  
 
ARTIFICIAL FLAVOURS  
 
IQ jXiceV geQeUaOO\ Whe QaWXUaO fOaYRXU iV eQRXgh bXW 
fRU VTXaVheV WR giYe UeaO feeO Ze Qeed fOaYRXUiQg 

ageQWV. The\ aUe addiWiYeV deVigQed WR PiPic Whe 
WaVWe Rf QaWXUaO iQgUedieQWV.  

 
The\ aUe a cheaS Za\ fRU PaQXfacWXUeUV WR PaNe 
VRPeWhiQg WaVWe OiNe VWUaZbeUU\, fRU e[aPSOe,  

 
ZiWhRXW XViQg aQ\ UeaO VWUaZbeUU\. TheUe aUe PaQ\ 
chePicaO fOaYRXUiQg ageQWV XVed iQ VTXaVh 
PaQXfacWXUiQg. TUadiWiRQaO VTXaVheV Pa\ be 
fOaYRXUed ZiWh eOdeUfORZeUV, OePRQ, SRPegUaQaWe, 
aSSOe, VWUaZbeUU\, chRNebeUU\ (RfWeQ ZiWh VSiceV 
VXch aV ciQQaPRQ RU cORYeV added), RUaQge, SeaU, RU 
UaVSbeUU\.  
 
MRdeUQ VTXaVheV XVXaOO\ haYe ViPSOeU fOaYRXUV, 
VXch aV RUaQge, aSSOe, VXPPeU fUXiW (Pi[ed beUUieV), 
bOacNcXUUaQW, aSSOe aQd bOacNcXUUaQW, Seach, 
SiQeaSSOe, PaQgR, OiPe, RU OePRQ. IVRaP\O aceWaWe 
aOVR NQRZQ aV BaQaQa RiO iV a SRSXOaU fOaYRXUiQg 
ageQW. IVRaP\O aceWaWe haV a VWURQg RdRXU Zhich iV 
deVcUibed aV OiNe bRWh baQaQa aQd SeaU. IVRaP\O 
aceWaWe iV XVed WR cRQfeU baQaQa fOaYRXU iQ VTXaVheV.  
 
FRU Whe deOiciRXV RUaQge fOaYRXU PaQXfacWXUeUV XVeV 
OcW\O aceWaWe. OcW\O aceWaWe iV QaWXUaOO\ fRXQd iQ 
RUaQgeV, gUaSefUXiWV, aQd RWheU ciWUXV SURdXcWV. IW 
aOVR caQ be aUWificiaOO\ V\QWheVi]ed b\ Whe FiVcheU 
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eVWeUificaWiRQ Rf 1-RcWaQRO aQd aceWic acid. AQRWheU 
aUWificiaO fOaYRXUiQg ageQW iV aOO\O he[aQRaWe. AOO\O 
he[aQRaWe iV ePSOR\ed SUiQciSaOO\ iQ Whe fRUPXOaWiRQ 
Rf SiQeaSSOe fOaYRXUV; iW caQ aOVR be XVed fRU Seach 
aQd aSUicRW eVVeQceV. EWh\O PeWh\O-SheQ\O-gO\cidaWe, 
cRPPRQO\ NQRZQ aV VWUaZbeUU\ aOdeh\de, iV aQ 
RUgaQic cRPSRXQd XVed iQ Whe aUWificiaO fUXiW 
fOaYRXUV, iQ SaUWicXOaU VWUaZbeUU\.  
 
EDIBLE COLOURS 
 
FRU jXiceV RQO\ Whe QaWXUaO cRORXU iV eQRXgh, bXW fRU 
VTXaVheV, QRW RQO\ fOaYRXUiQg VXbVWaQceV bXW aOVR 
cRORXU addiWiYeV aUe ZideO\ XVed iQ VTXaVh 
PaQXfacWXUiQg. We aVVRciaWe ceUWaiQ cRORXUV ZiWh 
ceUWaiQ fOaYRXUV, aQd Whe cRORXU Rf VTXaVh caQ 
iQfOXeQce Whe SeUceiYed fOaYRXU.  
 
BRWh QaWXUaO aQd V\QWheWic cRORXUV aUe XVed WR PaNe 
Whe beYeUage PRUe aWWUacWiYe, aSSeaOiQg, aSSeWi]iQg 
aQd iQfRUPaWiYe. S\QWheWic cRORXUV VXch aV AOOXUa 
Red AC aQd SXQVeW YeOORZ FCF aUe RccaViRQaOO\ XVed 
iQ VTXaVh. AOOXUa Red AC iV a Ued a]R d\e (XVXaOO\ 
VXSSOied aV iWV VRdiXP VaOW), PaiQO\ XVed fRU cheUU\ 
fOaYRXUed VTXaVheV. MRVW  

 
cRPSaQieV aUe gUadXaOO\ aiPiQg WR XVe QaWXUaO 
cRORXUV VXch aV beWa caURWeQe aQd aQWhRc\aQiQV. 
BeWa caURWeQe iV a Ued-RUaQge SigPeQW fRXQd iQ 
SOaQWV aQd fUXiWV, eVSeciaOO\ caUURWV aQd cRORXUfXO 
YegeWabOeV. BeWa caURWeQe iV UeVSRQVibOe fRU Whe 
RUaQge cRORXU aQd ZideO\ XVed fRU RUaQge fOaYRXUed 
SURdXcWV. AQWhRc\aQiQ iV aQRWheU QaWXUaO cRORXU. 
CRORXU Rf aQWhRc\aQiQ deSeQdV RQ WheiU SH OeYeO (iW 
Pa\ aSSeaU Ued, SXUSOe, bOXe RU bOacN).  

FRRd SOaQWV Uich iQ aQWhRc\aQiQV iQcOXde Whe 
bOXebeUU\, UaVSbeUU\, bOacN Uice, aQd bOacN VR\beaQ, 
aPRQg PaQ\ RWheUV WhaW aUe Ued, bOXe, SXUSOe, RU 
bOacN. RaVSbeUU\, BOXebeUU\ fOaYRXUed VTXaVheV gRW 
WheiU cRORXU fURP aQWhRc\aQiQ.  
 
HEALTH AND NUTRITION 
 
JXiceV aUe RfWeQ cRQVXPed fRU WheiU SeUceiYed heaOWh 
beQefiWV, fRU e[aPSOe, RUaQge jXice ZiWh QaWXUaO RU 
added YiWaPiQ C, fROic acid, aQd SRWaVViXP. JXice 
SURYideV QXWUieQWV VXch aV caURWeQRidV, SRO\SheQROV 
aQd YiWaPiQ C WhaW RffeU heaOWh beQefiWV. HRZeYeU, 
high cRQVXPSWiRQ Rf fUXiW jXice ZiWh added VXgaU 
Pa\ be OiQNed WR ZeighW gaiQ, bXW QRW aOO VWXdieV haYe 
VhRZQ WhiV effecW. If 100% fURP fUXiW, jXice caQ heOS 
PeeW daiO\ iQWaNe UecRPPeQdaWiRQV fRU VRPe 
QXWUieQWV. ThiV iV QRW aVVRciaWed ZiWh iQcUeaVed UiVN 
Rf diabeWeV, bXW iW iQcUeaVeV Whe UiVN Rf WRRWh deca\ iQ 
chiOdUeQ. DXe WR high VXgaU aQd ORZ fibUe cRQWeQW 
cRPSaUed WR fUXiW, RYeUcRQVXPSWiRQ Rf jXiceV Pa\ 
UedXce QXWUieQW iQWaNe cRPSaUed WR eaWiQg ZhROe 
fUXiWV, aQd Pa\ SURdXce diaUUhRea, gaV, abdRPiQaO 
SaiQ, bORaWiQg eWc. WRR. AV Whe UeTXiUePeQW gURZiQg 
UaSidO\, PaQ\ IQdiaQ aQd fRUeigQ cRPSaQieV 
PaQXfacWXUe VTXaVh.  

 
STXaVh iV aQ e[aPSOe Rf hRZ aQ iQVWaQW, fUXiW\, VZeeW 
beYeUage hideV a ORW. IW iV a gRRd VRXUce Rf fibUeV, 
SRWaVViXP, aQd VeYeUaO RWheU Ne\ QXWUieQWV. The 
QXWUiWiRQaO cRQWeQW Rf VTXaVh PaNeV iW beQeficiaO fRU 
digeVWiRQ, bORRd SUeVVXUe, aQd fRU heaOWh\ VNiQ aQd 
haiU, aPRQg RWheUV. SR WhiV PXch abRXW UefUeVhiQg 
dUiQNV. LeW XV QRZ PRYe RQ WR Whe Qe[W VecWiRQ fRU 
e[SORUiQg a cRPSOeWeO\ diffeUeQW fieOd i.e., VWiPXOaWiQg 
beYeUageV. 
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STIMULATING 
COCOA 
NaWaVa SXOWaQa 
SWXdeQW SePeVWeU III 
DeSaUWPeQW Rf CKePLVWU\ 
SXUeQdUaQaWK CROOeJe 
 
 
STIMULATING COCOA 
 
CRcRa (TheRbURPa cacaR L) iV a PajRU caVh cURS Rf 
Whe WURSicaO ZRUOd. IW iV NQRZQ ZRUOdZide fRU iWV 
beaQV XVed iQ Whe PaQXfacWXUe Rf chRcROaWe. 
 
FOOD OF THE GODS 
 
The VWRU\ Rf chRcROaWe iV a ORQg RQe bXW VWaUWV ZiWh a 
WUee, VWUaQge ORRNiQg SRdV iQ a hRW UaiQ-VRaNed SaWch 

 
Rf WURSicaO OaQd 200  QRUWh aQd VRXWh Rf eTXaWRU. The 
cacaR WUee iV NQRZQ aV TheRbURPa cacaR L, iV Whe 
SOaQW UeVSRQVibOe fRU RQe Rf Whe gUeaWeVW WaVWiQg 
caQd\ aQd beYeUage iQgUedieQWV RQ Whe SOaQeW. 

 
 
 
 
 
 
 
 
 
 
 
 
STORY OF COCOA TREE 
 
TheVe WiQ\, VcaUed WUeeV VWaUW WheiU Oife iQ a fibeU 
baVNeW aV a Veed. AfWeU 6 PRQWhV, Whe\ aUe Uead\ WR be 
WUaQVSOaQWed. TheQ, aW OeaVW 3-5 \eaUV Qeeded Rf 
SUXQiQg aQd SaPSeUiQg WR SURdXce SRdV fiOOed ZiWh 
cRcRa beaQV.  

 
BeaQV aUe Pade XS Rf a Veed cRaW, a NeUQeO, aQd a 
geUP. ThXV, Whe\ aUe heOSiQg PaQNiQd fRU 1000 
\eaUV. 
 
THE TRUE HOME 
 
1000 Rf \eaUV agR, APa]RQia (QeZ ceQWUaO APeUica)  
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Whe YibUaQWO\ aOiYe OaQdVcaSe ZheUe ZiOd cRcRa 
fORXUiVhed. AccRUdiQg WR Whe beVW eVWiPaWeV Rf 
aUchaeRORgiVWV, OOPec RU Pa\a aUe beOieYed WR haYe 
cXOWiYaWed Whe SOaQW aURXQd 1000 B.C. The WUee iV 
QRZ cXOWiYaWed iQ YiUWXaOO\ eYeU\ WURSicaO aUea iQ Whe 
ZRUOd dXe WR iWV WeVWiPRQ\. 
 
SPICES INVOLVED 
 
TheRbURPa iQcOXdeV 22 VSecieV Rf Zhich RQO\ T. 
cacaR aQd T. gUaQdifORUa haYe ecRQRPic YaOXeV.  

 
SWITCH TO CHEMISTRY 
 
NUTRITIONAL BRAGS 
 
1. IW haV a gUeaW VRXUce Rf PagQeViXP Rf aQ\ fieOd. 
2. IW ZRUNV WR VXSSRUW Whe heaUW, bRRVW PeQWaO fRcXV 
& UeOieYe cRQVWiSaWiRQ. 
3. RaZ cRcRa cRQWaiQV aSSUR[.  31.4% Rf RDA Rf Fe 
/RXQce VeUYiQg. 
4. AQWiR[idaQWV, SRO\SheQROV, caWechiQV, ZQ, MQ, 
CX, RPega6 faWW\ acid aUe OaUgeO\ SUeVeQW iQ cRcRa. 

 
 
 
 

CHEMICALS INVOLVED 
 
Theophylline: IW iV aOVR NQRZQ aV diPeWh\O 
[aQWhiQe, iV a PeWh\O[aQWhiQe dUXg XVed iQ WheUaS\ 
fRU UeVSiUaWRU\ diVeaVe. 
Theobromine: NQRZQ aV [aQWhRVeV (C7 H8 N4 O2), 
a biWWeU aONaORid Rf Whe cRcRa SOaQW. AcW aV PiOd 
VWiPXOaQW. 
Caffeine:IW iV [aQWhiQe aONaORid VXbVWaQce fRXQd iQ 
cRcRa beaQV. IW iV cRQVXPed dXe WR SV\chRORgicaO 
SURbOePV. 
Polyphenols: CRcRa beaQV aUe hXge VRXUce Rf 
SRO\SheQROV. IW haV e[WeQViYe affecWiRQ dXe WR heaOWh 
beQefiWV VXch aV aQWi-iQfOaPPaWRU\, aQWi-
caUciQRgeQic eWc. 

 
GOOD FOR BRAIN? 
 
OQe Rf Whe PRVW faVciQaWiQg VcieQWific chaOOeQgeV iV WR 
eQhaQce hXPaQ cRQfide abiOiWieV. CRcRa beaQV aUe 
RQe Rf Whe UicheVW VRXUceV Rf fOaYRQRidV. MeWabROiWe 
Zhich iV aVVRciaWed ZiWh VeYeUed cRgQiWiYe beQefiWV 
(ORZeU UiVN Rf cRgQiWiYe decOiQe & dePeQWia). 
FOaYRQRidV iQWeUacW diUecWO\ ZiWh ceOOXOaU PROecXOaU 
VWUXcWXUeV iQYROYed iQ PePRU\ fXQcWiRQ. 
 
THE BOTTOM LINE 
 
CRcRa haV caSWiYaWed Whe ZRUOd fRU 1000 \eaUV & iV a 
big SaUW Rf PRdeUQ cXiViQe iQ Whe fRUP Rf chRcROaWe. 
SR WhiV PXch abRXW cRcRa. LeW XV QRZ PRYe RQ WR Whe 
Qe[W VecWiRQ fRU e[SORUiQg aQRWheU PRVW SRSXOaU 
VWiPXOaWiQg beYeUage, RXU aOO-WiPe faYRXUiWe cRffee. 
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STIMULATING 
COFFEE 
SXYaQNaU MaOOLcN 
SWXdeQW SePeVWeU III 
DeSaUWPeQW Rf CKePLVWU\ 
SXUeQdUaQaWK CROOeJe 
 
 
THE CAFFEINE CRAZE 
 
CRffee, beYeUage bUeZed fURP Whe URaVWed aQd 
gURXQd VeedV Rf Whe WURSicaO eYeUgUeeQ cRffee SOaQW Rf 
APeUicaQ RUigiQ CRffee iV RQe Rf Whe WhUee PRVW 
SRSXOaU beYeUageV iQ Whe ZRUOd. PURbabO\ RQe Rf Whe 
PRVW UeVeaUched cRPSRQeQWV RQ dieW. 
Sad Me + CRffee = HaSS\ Me 

 
A LOOK BACK  
 
CXOWXUaOO\, cRffee iV a PajRU SaUW Rf EWhiRSiaQ aQd 
YePeQiWe hiVWRU\. ThiV cXOWXUaO VigQificaQce daWeV 
bacN aV a PaQ\ aV 14 ceQWXUieV, Zhich iV ZheQ cRffee 
ZaV diVcRYeUed iQ YePeQ. 

 

 
 
 
 
 
 
 
 
 
 
 
SPECIES 
 
Coffee Arabica 

 
Coffee Canephora Robasta 

 
BEAN TYPES 
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BeaQV aUe PaiQO\ cOaVVified iQWR fRXU PaiQ cRffee 
VSecieV. AUabica, RRbXVWa, LibeUia, aQd CRORPbiaQ 
E[ceOVR. APRQg WheVe, AUabica aQd RRbXVWa aUe Whe 
PRVW SRSXOaU. 
 

 
COFFEE TYPES 
 
TheUe aUe VR PaQ\ diffeUeQW bUeZV, beaQV, aQd W\SeV, 
WhaW \RX SURbabO\ ZiOO QRW be abOe WR WaVWe WheP iQ 
RQe OifeWiPe. BXW WhaW dReV QRW PeaQ WhaW Ze VhRXOd 
QRW WU\.IQ WhiV VecWiRQ Ze ZiOO iQYeVWigaWe Whe WhUee 
PRVW cRQVXPed W\SeV Rf cRffee dUiQNV aQd a Zide 
UaQge Rf WheiU VXbW\SeV. 
 
BLACK COFFEE 
 
SiPSO\ SXW, bOacN cRffee iV a cRPbiQaWiRQ Rf ZaWeU 
aQd cRffee ZiWhRXW aQ\ PiON. YRX VhRXOd VeUYe iW 
ZiWhRXW aQ\ added fOaYRXU¶V VXch aV hRQe\, cUeaP, 
aQd PiON. The addiWiRQ Rf WheVe SURdXcWV chaQgeV Whe 
aURPa aQd cRORXU Rf Whe cRffee, WXUQiQg iW OighWeU-
bURZQ RU ZhiWe.ThiV PighW VeeP ViPSOe, bXW \RX 
VhRXOd NQRZ WhaW WheUe aUe YaUiRXV Za\V WR VeUYe WhiV 
cRffee, aQd each Rf WheP iQfOXeQceV Whe WaVWe iQ 
diffeUeQW Za\V. LeW XV WaNe cORVeU ORRN aW Whe PRVW 
QRWabOe bOacN cRffee W\SeV. 
 
Espresso: The PRVW SRSXOaU W\Se Rf cRffee fURP 
IWaO\. YRX PaNe iW b\ fRUciQg high-SUeVVXUe VWeaP 
WhURXgh gURXQded cRffee beaQV. The fiQaO SURdXcW iV 
a WhicN cRffee ZiWh cUeaP\ fRaP RQ WRS. DXe WR iWV 
WhicNQeVV aQd high OeYeO Rf caffeiQe SeU XQiW, iW iV 
RfWeQ a base fRU PRVW RWheU cRffee W\SeV. 
 
Rostrate: RRVWUaWe, IWaOiaQ fRU VhRUW, iV aQ eVSUeVVR 
VhRW Pade OiNe UegXOaU eVSUeVVR bXW ZiWh haOf Whe 
aPRXQW Rf ZaWeU. The fiQaO SURdXcW iV WhXV a more 

concentrated VhRW Rf eVSUeVVR ZiWh a VOighWO\ 
diffeUeQW WaVWe. 
 
Americano: Cafp APeUicaQR iV aQ IWaOiaQ WeUP fRU 
APeUicaQ cRffee. IW iV beOieYed WhaW Whe QaPe cRPeV 
fURP Whe U.S. VROdieUV iQ IWaO\ dXUiQg Whe 2Qd WRUOd 
WaU, ZhR XVed ZaWeU WR UaWiRQ Whe VcaUce aPRXQWV Rf 
eVSUeVVR aYaiOabOe aW Whe WiPe.The baVe Rf WhiV W\Se iV 
eVSUeVVR. A OaUgeU aPRXQW Rf hRW ZaWeU iV SRXUed 
RYeU iW WR PaNe Whe eVSUeVVR ZeaNeU, WXUQiQg a VPaOO 
VhRW Rf eVSUeVVR iQWR a OaUge cXS Rf cRffee. 

 
 
Long Black: ThiV haV a VWURQgeU WaVWe WhaQ 
APeUicaQR. YRX caQ PaNe iW b\ SRXUiQg WZR VhRWV Rf 
UiVWUeWWR RU eVSUeVVR RYeU a VPaOOeU aPRXQW Rf ZaWeU, 
WhXV eQhaQciQg Whe WaVWe. 
 
Pour Over: ThiV iV a WechQiTXe WhaW cRQWiQXRXVO\ 
UefUeVheV Whe ZaWeU VXUURXQdiQg Whe gURXQded 
cRffee. IW iQcOXdeV a fiOWeU, a µSRXU RYeU dUiSSeU¶, aQd 
fUeVhO\ gURXQd cRffee. The SURceVV cRPSUiVeV WhUee 
ShaVeV, each addiQg WR Whe cRffee¶V diVWiQcWiYe TXaOiW\ 
aQd WaVWe. TheVe iQcOXde ZeWWiQg, diVVROXWiRQ, aQd 
diffXViRQ. Read RXU begiQQeUV gXide WR SRXU RYeU 
cRffee heUe. 
 
Drip Coffee: AV Whe QaPe VXggeVWV, dUiS cRffee 
iQYROYeV dUiSSiQg bRiOiQg ZaWeU RYeU gURXQd cRffee. 
The ZaWeU SaVVeV WhURXgh Whe fiOWeU aQd iQWR Whe SRW. 
IW iV a VORZeU SURceVV WhaQ PaNiQg a UegXOaU 
eVSUeVVR. HRZeYeU, \RX ZiOO geW a VWURQgeU cRffee iQ 
Whe eQd. 
 
Batch Brew: ThiV BaWch bUeZ PeWhRd iV Whe PRVW 
UeceQW Za\ WR VeUYe daUN cRffee. IQVWead Rf ROd-WiPeU 
fiOWeU cRffee PachiQeV, PRdeUQ WechQRORg\ aOORZV 
cafpV WR PaNe higheU TXaOiW\ fiOWeU cRffee cheaSO\ aQd 
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eaViO\. We Qeed WR XVe PeWhRdV WhaW aOORZ XV WR 
PaNe aV PXch cRffee aV SRVVibOe fRU aV PaQ\ SeRSOe 
aV SRVVibOe ZiWhRXW cRPSURPiViQg TXaOiW\. 
 

 
 
Instant Coffee: ThiV iV RQe Rf Whe ViPSOeVW cRffeeV 
WR PaNe. YRX jXVW SRXU Whe deViUed aPRXQW Rf hRW 
ZaWeU RYeU Whe cRffee SRZdeU RU cU\VWaOV aQd VWiU 
XQWiO iW diVVROYeV. IQVWaQW cRffee iV QRW WhaW gUeaW, bXW 
iW caQ be XVed WR PaNe VSeciaO dUiQNV OiNe DaOgRQa 
CRffee. 

 
Vacuum Coffee: The YacXXP cRffee SRW, XVed WR 
PaNe WhiV cRffee W\Se, haV a WUadiWiRQ WhaW VSaQV RYeU 
PRUe WhaQ WZR ceQWXUieV. The YacXXP PaNeU haV a 
ORZeU aQd XSSeU YeVVeO. WaWeU bRiOV iQ Whe ORZeU 
YeVVeO ZhiOe Whe gURXQdV UePaiQ iQ Whe XSSeU SaUW. 
The YacXXP aQd Whe SUeVVXUe fURP Whe heaW SXVh Whe 
ZaWeU XS aQd bUeZ Whe cRffee. OQce Whe heaWiQg 
VWRSV, Whe SURdXcW faOOV iQWR Whe bRWWRP YeVVeO aQd iV 
Uead\ fRU VeUYiQg. 
 
Immersion Coffee: ThiV iV Pade b\ diSSiQg Whe 
gURXQdV iQWR bRiOiQg ZaWeU ZheUe Whe\ VWeeS fRU 
VRPe WiPe, WhXV eQUichiQg Whe WaVWe. FUeQch SUeVV 

cRffee iV RQe Rf Whe PRVW SRSXOaU YaUiaQWV Rf 
iPPeUViRQ cRffee. IW iV Pade fURP cRaUVeO\ gURXQd 
beaQV Zhich aUe VRaNed iQ QeaU-bRiOiQg ZaWeU fRU QR 
PRUe WhaQ fiYe PiQXWeV OiNe Wea. 
 
MILK BASED COFFEE 
 
DeVSiWe a ORW Rf SeRSOe RSWiQg fRU RQe Rf Whe bOacN 
YaUieWieV, addiQg PiON WR \RXU cRffee caQ SURYide a 
VSeciaO W\Se Rf aURPa. OWheU WhaQ WhaW, baUiVWaV eQjR\ 
PiON-baVed cRffee dXe WR Whe XVe Rf fRaPed PiON 
Zhich aOORZV WheP WR decRUaWe WheiU cRffee iQ 
VWXQQiQg Za\V. MiON-baVed cRffee aOVR cRQWaiQV ORZeU 
cRQceQWUaWiRQV Rf caffeiQe aQd acidiW\, PaNiQg iW Whe 
beVW cRffee fRU Whe eYeQiQg hRXUV. LiNe bOacN, PiON-
baVed aOVR iQcOXdeV PaQ\ diffeUeQW W\SeV Rf cRffee. 
 
Flat White: ThiV iV a SRSXOaU PiON-baVed cRffee 
cRQViVWiQg Rf eVSUeVVR ZiWh a ORZeU aPRXQW Rf 
VWeaPed PiON. The eVSUeVVR fOaYRXU VWiOO dRPiQaWeV 
Whe aURPa, ZhiOe Whe PiON VeUYeV aV a VXSSRUWiQg 
WaVWe. IW iV QRW Whe VaPe WhiQg aV a ZhiWe cRffee  
hRZeYeU (Zhich iV a cRffee beaQ RUigiQaWiQg fURP 
YePeQ.) The\ haYe PXch OeVV fRaPed PiON/bXbbOeV. 

 
Cappuccino: ThiV aOVR cRQViVWV Rf eVSUeVVR aQd 
PiON. HRZeYeU, WheUe aUe WZR W\SeV Rf PiON heUe. The 
beYeUage cRQWaiQV 1/3 Rf eVSUeVVR, 1/3 fRaPed PiON, 
aQd 1/3 VWeaPed PiON. YRX caQ VeUYe iW iced, hRW, 
ZiWh cUeaP iQVWead Rf PiON, aQd iQ YaUiRXV RWheU 
Za\V. 
 
Café latte: ThiV iV a diffeUeQW fURP caSSXcciQR 
becaXVe iW cRQWaiQV a ORW Rf PiON, ZhiOe caSSXcciQR 
SUeVeUYeV Whe VWURQgeU eVSUeVVR WaVWe. IW geQeUaOO\ 
haV Whe µPiONieVW¶ aURPa RXW Rf aOO PiON-baVed cRffeeV. 
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Macchiato: ThiV iV a VWURQg cRffee VhRW ZiWh jXVW a 
biW Rf PiON. OUigiQaOO\ fURP IWaO\, iW iV Vafe WR aVVXPe 
WhaW PacchiaWR iV aQ eVSUeVVR VhRW ZiWh a VPaOO daVh 
Rf PiON. OYeU WiPe, Whe PacchiaWR haV eYROYed aQd 
geQeUaOO\ µWRSSed XS¶ ZiWh VWeaPed PiON, OiNe a OiWWOe 
PiQi fRaP\ fOaW ZhiWe. 

 
Cortado: ThiV iV aQ eYeQ cRPbiQaWiRQ Rf eVSUeVVR 
aQd VWeaPed PiON, ZiWh a We[WXUe WhaW iV fOaW 
cRPSaUed WR Whe fURWh\ OaWWe, caSSXcciQR, aQd Whe 
OiNeV. IW dReV QRW haYe aV PXch fRaP, aQd Whe UaWiR Rf 
cRffee WR PiON caQ be beWZeeQ 1:1 aQd 1:2. IW iV 
WUadiWiRQaOO\ VeUYed iQ a XQiTXe gOaVV ZiWh a PeWaO 
ZiUe haQdOe aQd baVe.  
 
Gibraltar: ThiV iV Whe PRVW SRSXOaU YaUiaWiRQ Rf 
CRUWadR cRffee. IW iV a cXOW cRffee fURP SaQ FUaQciVcR 
VeUYed iQ Whe faPRXV µGibUaOWaU¶ gOaVVeV. IW iV a biW 
cROdeU WhaQ a W\SicaO CRUWadR ZiWh a ZeaOWhieU 
We[WXUe. 
 
Iced & Cold Coffee: ThiV UeSUeVeQWV a SeUfecW 
baOaQce Rf UefUeVhiQg beYeUage aQd VRRWhiQg cRffee 
aURPa. YRX caQ PaNe iW iQ WZR diffeUeQW Za\V. OQe 

Za\ iV WR bUeZ iW cROd, Zhich ZiOO giYe iW a diffeUeQW 
fOaYRXU, aQd Whe RWheU iV WR PaNe iW hRW aQd WheQ cRRO 
iW ZiWh ice, cROd PiON, RU eYeQ ice cUeaP. 
 
Nitro Coffee: ThiV iV a XQiTXe cROd-VeUYed cRffee 
WhaW haV a cUeaP\, beeU-OiNe feeO, eVSeciaOO\ ViQce iW iV 
W\SicaOO\ VeUYed iQ a beeU Neg. The WhicNQeVV cRPeV 
fURP QiWURgeQ, Zhich iV iQfXVed iQWR Whe cRffee. The 
iQfXVed NiWURgeQ PaNeV iW cUeaP\ aQd WhicN. 
 
Japanese Iced Coffee: ThiV cRffee haV a VSeciaO 
Za\ Rf bUeZiQg. YRX bUeZ iW iQ hRW ZaWeU aQd 
iPPediaWeO\ SRXU iW RYeU ice. The cRQWacW ZiWh ice 
ZiOO heOS UeOeaVe aOO Whe fOaYRXU¶V WhaW XVXaOO\ WaNe 
hRXUV WR SURdXce. 
 
STRANGE AND UNIQUE COFFEES 
 
The afRUePeQWiRQed cRffeeV aUe PRVW SRSXOaU, bXW 
Whe\ PaiQO\ RUigiQaWe fURP Whe cXiViQeV aQd cafpV Rf 
UQiWed SWaWeV aQd IWaO\. HRZeYeU, WheUe aUe YaUiRXV 
RWheU cXOWXUeV WhaW bUeZ XQiTXe aQd diVWiQcWiYe 
aURPaV. HeUe aUe VRPe Rf Whe VWUaQgeVW aQd PRVW 
XQiTXe cRffeeV iQ Whe ZRUOd. 
Espresso Tonic: TR PaNe WhiV UefUeVhiQg dUiQN, 
\RX VhRXOd bUeZ WZR VhRWV Rf eVSUeVVR aQd OeaYe 
WheP WR cRRO. LaWeU, \RX Qeed WR fiOO XS a gOaVV ZiWh 
ice, VTXee]e RXW VRPe OiPe jXice, aQd WheQ VORZO\ 
SRXU WRQic ZaWeU aQd eVSUeVVR VhRWV WRgeWheU. 
Turkish Coffee: TR SUeSaUe a SURSeU TXUNiVh 
cRffee, \RX Qeed fiQeO\ gURXQd cRffee beaQV aQd a 
WUadiWiRQaO TXUNiVh SRW caOOed ce]Ye. HeaW Whe ZaWeU 
aQd VXgaU iQ Whe ce]Ye XQWiO iW bRiOV, aQd WheQ SXW Whe 
gURXQd cRffee iQVide. YRX caQ TXicNO\ UeheaW iW WR 
achieYe Whe deViUed fURWh. IW iV XQfiOWeUed, Zhich 
PeaQV WhaW Whe UePQaQWV Rf cRffee SRZdeU aOVR eQd 
XS iQ Whe cXS. 
Geisha Coffee: ThiV iV aQ EWhiRSiaQ cRffee ZiWh a 
XQiTXe aURPa aQd fOaYRXU. IW iV cXUUeQWO\ RQe Rf Whe 
PRVW e[SeQViYe cRffeeV iQ Whe ZRUOd. 
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Irish Coffee: ThiV W\Se Pi[eV hRW cRffee, ZhiVNe\, 
aQd VXgaU. IW iV RQe Rf Whe PRVW SRSXOaU deUiYaWiYeV 

Rf UegXOaU cRffee iQ Whe ZRUOd. 
 
THE NUTRITIONAL PROFILE 
 
 
Micronutrient           Composition /100ml             
 
SRdiXP                                       92Pg 
PRWaVViXP                                   8Pg 
MagQeViXP                                0.05Pg 
MaQgaQeVe                               0.01Pg 
RibRfOaYiQ                                  0.03Qg 

 
CHEMISTRY BEHIND COFFEE 
 
The PaiQ CRQVWiWXeQWV Rf cRffee aUe caffeiQe, WaQQiQ, 
fi[ed RiO, caUbRh\dUaWe, aQd SURWeiQ. IW cRQWaiQV 2-
3%caffeiQe, 3-5% WaQQiQV, 13% SURWeiQ aQd 10-15% 
fi[ed RiOV. AOO WheVe cRQWUibXWe QRW RQO\ WR Whe XQiTXe 
fOaYRXU bXW aOVR WR Whe ZeOO-UeVeaUched Sh\ViRORgicaO 

effecWV Rf CRffee. LeW XV haYe a TXicN ORRN RQ Whe 
chePicaOV fRXQd iQ cRffee. 
 
Caffeine C8H10N4O2) iV aQ aONaORid WhaW iV 
chePicaOO\ NQRZQ aV 1, 3, 7WUiPeWh\O -1H -PXUiQe-2. 
CRQVXPSWiRQ Rf caffeiQe iQcUeaVeV Whe abiOiW\ Rf 
e[eUciVe aQd RWheU SRViWiYe effecWV. 

 
Chromogenic Acid iV aQ eVWeU WhaW iV fRUPed fURP 
Whe UeacWiRQ Rf caffeic acid ZiWh L-TXiQce acid, heQce, 
Whe QaPe 5-caffeR\OTXiQic acid Zhich iV UeVSRQVibOe 
fRU biWWeUQeVV Rf CRffee.  
 
Triterpenes aUe a gURXS Rf WeUSeQRidV, UeVSRQVibOe 
fRU aQWiPicURbiaO acWiYiWieV. 
 
Niacin iV YiWaPiQ B3. ThiV fRUPV afWeU Whe bUeaN 
dRZQ Rf WUigRQeOOaiQe. 

 
Acrylamide iV aVXVSecWed caUciQRgeQ. 
 
Dimethyl Disulphides: A QaWXUaO SURdXcW Rf 
URaVWiQg Whe gUeeQ cRffee beaQ, WhiV cRPSRXQd iV jXVW 
aW Whe WhUeVhROd Rf deWecWabiOiW\ iQ bUeZed jaYa. 
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Quinic Acid: IW giYeV UiVe WR cRffee'V acidiW\. 
ReVSRQVibOe fRU iWV VOighWO\ VRXU WaVWe. 
 
Trigonellaine: ThiV PROecXOe iV a QiWURgeQRXV RQe. 
Zhich bUeaNV dRZQ iQWR S\UidiQeV giYeV VZeeW, 
eaUWhO\ WaVWe. 
 
Furan: IW iV a heWeURO\Wic iPSRUWaQW RUgaQic 
cRPSRXQd. 

 
FINAL THOUGHTS 
 
AOO WheVe W\SeV Rf dUiQNV aUe RQO\ Whe WiS Rf Whe 
icebeUg. WiWh cRffee beiQg aQ iPSRUWaQW SaUW Rf 
ZRUOdZide cXOWXUeV aQd hiVWRU\, \RX ZiOO aOZa\V geW 
WR fiQd a QeZ YaUiaWiRQ WhaW \RX haYe QeYeU heaUd 
befRUe. HRSefXOO\, WhiV aUWicOe haV heOSed \RX 
diVcRYeU VRPe QeZ YaUieWieV Rf \RXU faYRXUiWedUiQN. 
BXWUePePbeUWhiV iV jXVW a VWaUW RQO\. 
 

 
 

 
 

 
 
 

 
 
SR WhiV PXch abRXW cRffee. LeW XV QRZ PRYe RQ WR 
Whe Qe[W VecWiRQ fRU e[SORUiQg aQRWheU PRVW SRSXOaU 
VWiPXOaWiQg beYeUage, RXU aOO-WiPe faYRXUiWe Wea. 
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STIMULATING  
TEA 
 
MROOa JaVLPXddLQ 
SWXdeQW SePeVWeU III 
DeSaUWPeQW Rf CKePLVWU\ 
SXUeQdUaQaWK CROOeJe 
 
 
WHAT IS TEA  
 
Tea iV aQ aURPaWic beYeUage cRPPRQO\ SUeSaUed b\ 
SRXUiQg hRW RU bRiOiQg ZaWeU RYeU cXUed RU fUeVh 
OeaYeV Rf Whe caPeOOia ViQeQViV, aQ eYeUgUeeQ VhUXb 
QaWiYe WR EaVW AVia. AfWeU ZaWeU, iW iV Whe PRVW ZideO\ 
cRQVXPed dUiQN iQ Whe ZRUOd.  

 
HISTORY  
 
TheUe aUe OegeQdV fURP chiQa aQd IQdia. AccRUdiQg 
WR ChiQeVe OegeQd, Whe hiVWRU\ Rf Wea begaQ iQ 2737 
B.C.E. ZheQ Whe ePSeURU SheQ NRQg, a VNiOOed UXOeU 
aQd VcieQWiVW, accideQWaOO\ diVcRYeUed Wea. WhiOe 
bRiOiQg ZaWeU iQ Whe gaUdeQ, a Oeaf fURP aQ 
RYeUhaQgiQg ZiOd Wea WUee dUifWed iQWR hiV SRW. 
 
CHEMICALS  
 
The PajRU fOaYaQROV SUeVeQW iQ Wea aUeCaWechiQ (c), 
eSicaWechiQ (ec), eSicaWechiQ gaOOaWe (ecg), 
gaOORcaWechiQ (gc), eSigaOORcaWechiQ (egc), aQd  
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
eSigaOORcaWechiQ gaOOaWe (egcg). Egcg iV Whe PRVW 
acWiYe Rf Whe caWechiQV, aQd WhiV fOaYaQRO iV RfWeQ Whe 
VXbjecW Rf VWXdieV UegaUdiQg Wea aQWiR[idaQWV. 
 
VARIETY 
 
MRVW Rf Whe WeaV cRPe fURP RQO\ RQe SOaQW 
caOOed Camellia VinenViV. HRZeYeU, baVed RQ Whe W\Se 
Rf Wea OeaYeV SicNed aQd Whe OeYeO Rf R[idaWiRQ RU 
SURceVViQg, Wea iV cOaVVified iQWR fiYe PaiQ W\SeV: 
Black, Green, Oolong, White and Pu-erh. 
HRZeYeU, VRPe WeaV dR QRW acWXaOO\ cRPe fURP Wea 
OeaYeV aW aOO! TheUe aUe PaQ\ YaUieWieV Rf each Wea 
W\Se, aQd iW iV cRPPRQ fRU RWheU fOaYRXUV WR be 
bOeQded ZiWh aOO WheVe YaUieWieV. 

 

 
VARIATION DUE TO FERMENTATION AND 
OXIDATION: BASIC TYPES 

SRPe W\SeV Rf WeaV aUe feUPeQWed aQd R[idi]ed, ZhiOe 
RWheUV aUe QRW. TR feUPeQW Wea, OeaYeV Qeed WR ZiWheU 
RU be bUXiVed b\ haQd. ThiV SURceVV aOORZV eQ]\PeV 
RQ Whe OeaYeV WR iQWeUacW ZiWh Whe aiU, R[idi]e, aQd 
chaQge Whe chePicaO cRPSRXQd aQd cRORXU Rf Whe 
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OeaYeV. The Wea fOaYRXU caQ chaQge gUeaWO\ deSeQdiQg 
RQ WePSeUaWXUe, hXPidiW\, aQd RWheU aiU cRQdiWiRQV. 
HeaW WUeaWPeQWV, OiNe SaQ-fiUiQg RU VWeaPiQg VWRSV 
Whe R[idaWiRQ SURceVV. The YaUiaWiRQ aUiViQg dXe WR 
diffeUeQWiaO R[idaWiRQ aQd feUPeQWaWiRQ aUe giYeQ 
beORZ. The Wea SURdXceU Pa\ chRRVe ZheQ Whe 
R[idaWiRQ VhRXOd be VWRSSed, Zhich deSeQdV RQ Whe 
deViUed TXaOiWieV iQ Whe fiQaO Wea aV ZeOO aV Whe 
ZeaWheU cRQdiWiRQV (heaW aQd hXPidiW\). FRU OighW 
RRORQg WeaV WhiV Pa\ be aQ\ZheUe fURP 5±40% 
R[idaWiRQ, iQ daUNeU RRORQg WeaV 60±70%, aQd iQ 
bOacN WeaV 100% R[idaWiRQ. O[idaWiRQ iV iQcUedibO\ 
iPSRUWaQW iQ Whe fRUPaWiRQ Rf PaQ\ WaVWe aQd aURPa 
cRPSRXQdV, Zhich giYe Wea iWV OiTXRU cRORXU, 
VWUeQgWh, aQd bUiVNQeVV. DeSeQdiQg RQ Whe W\Se Rf 
Wea deViUed, XQdeU RU RYeU-R[idaWiRQ caQ UeVXOW iQ 
gUaVV\ fOaYRXUV, RU RYeUO\ WhicN ZiQe\ fOaYRXUV. ThiV 
SURceVV iV VRPeWiPeV UefeUUed WR eUURQeRXVO\ aV 
feUPeQWaWiRQ iQ Whe Wea iQdXVWU\. 

Green Tea: ThiV iV aQ 'XQR[idi]ed' Wea. AOO Wea VWaUWV 
RXW gUeeQ. The gUeeQ Wea SURceVV iV defiQed b\ 
SUeYeQWiQg R[idaWiRQ. ShRUWO\ afWeU SicNiQg, Whe 
OeaYeV aUe ³fiUed´ (UaSid heaWiQg) WR aUUeVW QaWXUaO  

 

eQ]\PaWic R[idaWiRQ aQd NeeS Whe Oeaf ³gUeeQ´. The\ 
aUe W\SicaOO\ VWeeSed fRU VhRUWeU aPRXQWV Rf WiPe aQd 
aW ORZeU WePSeUaWXUeV Zhich ZiOO SURdXce a OighWeU 
cXS ZiWh OeVV caffeiQe. ThiV W\Se Rf SURceVViQg 
SUeVeUYeV a high OeYeO Rf aQWiR[idaQWV, YiWaPiQV aQd 
PiQeUaOV accRXQWiQg fRU Whe YaUiRXV heaOWh 
beQefiWV Rf gUeeQ Wea.  

Yellow Tea: ThiV iV aOVR NQRZQ aV haXQcheV iQ 
ChiQeVe, a OighWO\ feUPeQWed Wea XQiTXe WR ChiQa, 
e[ceediQgO\ UaUe aQd e[SeQViYe. The SURceVViQg iV  

OiNe WhaW Rf gUeeQ ZiWh aQ added VWeS Rf eQcaViQg aQd 
VWeaPiQg.  

 
ThiV aOORZV Whe Wea WR R[idi]e aW a VORZ UaWe fRU a bUief 
SeUiRd befRUe deQaWXUaWiRQ Rf R[idi]iQg eQ]\PeV, 
SURdXciQg a faU PRUe PeOORZ WaVWe WhaQ gUeeQ WeaV; 
WhiV aOVR giYeV Whe OeaYeV  VOighWO\ \eOORZ cRORUiQg 
dXUiQg Whe dU\iQg SURceVV.  
 
White Tea: ThiV iV Whe OeaVW SURceVVed Rf aOO WeaV. 
OQO\ Whe XQRSeQed bXdV aQd \RXQg OeaYeV cRYeUed iQ 
ViOYeU fX]] aUe XVed, aQd Whe\ aUe PeUeO\ ZiWheUed, 
UROOed, aQd dUied.  

 
SiQce Whe OeaYeV aUe QRW VhaSed b\ UROOiQg Whe 
fiQiVhed SURdXcW WeQdV WR be TXiWe bXON\, bXW becaXVe 
Whe\ aUe QRW SaQ-fiUed WheUe ZiOO be VRPe iQcideQWaO 
R[idaWiRQ. 
IW SURdXceV a YeU\ OighW-cRORXUed iQfXViRQ ZiWh PiOd 
fOaYRXU aQd haV caffeiQe cRQWeQW iV eYeQ ORZeU WhaQ 
WhaW Rf gUeeQ Wea aQd iV cRQVideUed WR haYe aQ 
e[WUePeO\ high OeYeO Rf aQWiR[idaQWV.  
 
Oolong Tea: ThiV Wea iV URXghO\ defiQed aV aQ\ Wea 
WhaW XQdeUgReV SaUWiaO R[idaWiRQ (10-90%), bXW WhiV 
facW iV QRW XVefXO b\ iWVeOf. ³BaNiQg´iV aOVR a cRPPRQ 
WechQiTXe iQ PaNiQg WhiV Wea, VR iW iV iPSRVVibOe WR 
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VXPPaUi]e caWegRUicaOO\. The UegiRQaO VW\OeV aQd 
cXOWiYaUV XVed WeQd WR defiQe WheP PRUe WhaQ 
aQ\WhiQg eOVe. FRU e[aPSOe, Ze UefeU WR bRWh Ti KZaQ 
YiQ aQd Big Red RRbe aV RRORQg Wea, bXW Whe\ haYe 
QRWhiQg iQ cRPPRQ. 

 

Black Tea: ThiV iV Whe PRVW cRPPRQ W\Se Rf Wea 
accRXQWiQg fRU XS WR 85% Rf WRWaO Wea cRQVXPSWiRQ iQ 
Whe ZeVWeUQ ZRUOd. ThiV Wea iV fXOO\ 100% R[idiVed 
aQd haV daUNeU aSSeaUaQce, VWURQgeU fOaYRXU aQd 
higheU caffeiQe cRQWeQW cRPSaUed WR RWheU WeaV. 
AOWhRXgh Whe caffeiQe cRQWeQW iQ WhiV Wea iV VWiOO 
aURXQd haOf Whe OeYeO Rf cRffee. OfWeQ bOacN WeaV caQ 
be cRQVXPed ZiWh VXgaU, PiON RU OePRQ aQd RffeU 
VRPe Rf Whe VaPe heaOWh beQefiWV aV RWheU WeaV. 
 

 
Post Fermented/Dark Tea: TheVe WeaV aUe 
aOORZed WR XQdeUgR a VecRQd R[idaWiRQ afWeU fi[aWiRQ 
Rf Whe Wea OeaYeV, VXch aV PX-eUh, LiX'aQ, aQd LiXbaR, 
aUe cROOecWiYeO\ UefeUUed WR aV VecRQdaU\ RU SRVW-
feUPeQWaWiRQ WeaV iQ EQgOiVh.PX-eUh, aOVR NQRZQ aV 
PyXOpi (PROee) iQ CaQWRQeVe iV Whe PRVW cRPPRQ 
W\Se Rf SRVW-feUPeQWaWiRQ Wea iQ Whe PaUNeW. AOO SXeU 
Wea cRPeV fURP Whe VRXWhZeVW UegiRQ Rf YXQQaQ, 
ChiQa. TheUe aUe WZR W\SeV Rf PXeU: VheQg SXeU aQd 

VhXSXeU. SheQg SXeU iV a ViPSOe QRQ-R[idi]ed Wea 
ZhRVe fiQiVhed SURdXcW chaQge QaWXUaOO\ RYeU WiPe. 
ShX SXeU VWaUWV RXW aV a VheQg SXeU bXW gReV WhURXgh 
RQe PRUe deOibeUaWe aQd acceOeUaWed "SRVW 
feUPeQWaWiRQ" SURceVV WR VSeed XS WhiV chaQge iQWR a 
PaWWeU Rf ZeeNV aV RSSRVed WR \eaUV. ThiV iV aQ aged 
Wea WhaW VWeeSV XS VPRRWh ZiWh a QaWXUaO VZeeW QRWe. 
DaUN WeaV aUe RfWeQ cRPSUeVVed iQWR VhaSeV, PRVW 
cRPPRQO\ aV caNeV RU bUicNV. 

 
Pu-erh tea iV a VSeciaO W\Se Rf daUN Wea WhaW iV 
NQRZQ fRU iWV eaUWh\ fOaYRXU. IW iV Pade fURP Wea 
SOXcNed fURP ZiOd Wea WUeeV UaWheU WhaQ cXOWiYaWed 
bXVheV aQd Whe OeaYeV gR WhURXgh PicURbiaO 
feUPeQWaWiRQ b\ SUeVViQg Whe UaZ OeaYeV WRgeWheU aQd 
WheQ VWRUiQg WheP fRU PaWXUiW\. PX-eUh Wea caQ be 
eiWheU bOacN RU gUeeQ deSeQdiQg RQ Whe OeYeO Rf 
R[idaWiRQ aOORZed iQ Whe SURceVV aQd aOVR VXbjecW WR 
WheiU agiQg SURceVV ZiWh WiPe. 
 
BLENDING OF TEA AND OTHER TYPES 
 
The Wea aYaiOabOe iQ Whe PaUNeWV geQeUaOO\ iV QRW 
fRXQd iQ WheiU SXUe fRUPV. PeUfecW bOeQdiQg Rf 
diffeUeQW WeaV WRgeWheU acWXaOO\ SURdXceV Whe fiQaO 
SURdXcW. ThiV RccXUV chiefO\ ZiWh bOacN Wea WhaW iV 
bOeQded WR PaNe PRVW Wea bagV bXW caQ aOVR RccXU 
ZiWh VXch WeaV aV PX-eUh, ZheUe OeaYeV aUe bOeQded 
fURP diffeUeQW UegiRQV befRUe beiQg cRPSUeVVed. The 
aiP Rf bOeQdiQg iV WR create a well-balanced 
flavour using different origins and 
characters. ThiV aOVR aOORZV fRU YaUiaWiRQV iQ Wea 
Oeaf TXaOiW\ aQd diffeUeQceV fURP VeaVRQ WR VeaVRQ WR 
be VPRRWhed RXW. The RQe gROdeQ UXOe Rf bOeQdiQg iV 
WhiV: EYeU\ bOeQd PXVW WaVWe Whe VaPe aV Whe SUeYiRXV 
RQe, VR a cRQVXPeU ZiOO QRW be abOe WR deWecW a 
diffeUeQce iQ fOaYRXU fURP RQe SXUchaVe WR Whe Qe[W. 
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TheUe aUe YaUiRXV WeaV Zhich haYe addiWiYeV RU 
diffeUeQW SURceVViQg WhaQ "SXUe" YaUieWieV. Tea caQ 
eaViO\ UeceiYe aQ\ aURPa, Zhich Pa\ VRPeWiPeV 
caXVe SURbOePV iQ SURceVViQg, WUaQVSRUWaWiRQ, RU 
VWRUage Rf Wea, bXW caQ be aOVR adYaQWageRXVO\ XVed 
WR SUeSaUe VceQWed WeaV. Tea caQ be fOaYRXUed iQ OaUge 
bOeQdiQg dUXPV ZiWh SeUfXPeV, fOaYRXUiQg ageQWV, 
RU eVVeQWiaO RiOV added. AOWhRXgh bOeQdiQg aQd 
VceQWiQg WeaV caQ add aQ addiWiRQaO diPeQViRQ WR Wea, 
Whe SURceVV Pa\ aOVR VRPeWiPeV be XVed WR cRYeU aQd 
RbVcXUe Whe TXaOiW\ Rf VXb-VWaQdaUd WeaV. 
 
VARIETIES OF BLENDED TEA 

Breakfast 

GeQeUaOO\, a bOeQd Rf diffeUeQW bOacN WeaV WhaW aUe 
URbXVW aQd fXOO-bRdied aQd gR ZeOO ZiWh PiON. SRPe 
W\SeV aUe EQgOiVh bUeaNfaVW, IUiVh bUeaNfaVW aQd 
ScRWWiVh bUeaNfaVW. 

Afternoon tea 

TheVe bOeQdV (Rf bOacN WeaV) aUe geQeUaOO\ OighWeU 
WhaQ bUeaNfaVW bOeQdV. BRWh bUeaNfaVW aQd afWeUQRRQ 
bOeQdV aUe SRSXOaU iQ Whe BUiWiVh IVOeV, fRU 
e[aPSOe, PUiQce Rf WaOeV Wea bOeQd. 

Russian Caravan 

A SRSXOaU bOeQd.IW RfWeQ cRQWaiQV a biW Rf 
VPRN\ OaSVaQg VRXchRQg, WhRXgh iWV baVe iV 
W\SicaOO\ KeePXQ RU DiaQ HRQg. SRPe aOVR 
cRQWaiQ RRORQg. 

Flavoured and Herbal Teas 

AOWhRXgh PaQ\ WeaV aUe VWiOO fOaYRXUed diUecWO\ ZiWh 
fORZeUV, heUbV, VSiceV, RU eYeQ VPRNe, WeaV ZiWh PRUe 
VSeciaOi]ed fOaYRXUV aUe SURdXced WhURXgh Whe 
addiWiRQ Rf fOaYRXUiQgV RU SeUfXPeV. ThiV iV 
SaUWicXOaUO\ WUXe fRU Wea bOeQdV ZiWh SURQRXQced fUXiW 
RU fORZeU aURPaV, Zhich caQQRW be achieYed ZiWh Whe 
RUigiQaO iQgUedieQWV. SRPe fiUPV VXch aV MaUiage 
FUqUeV aQd KXVPi Tea haYe becRPe TXiWe faPRXV fRU 
WheiU SeUfXPed WeaV. DXe WR Whe QXPbeU Rf VceQWV 
WhaW caQ be SURdXced b\ Whe PeQWiRQed aUWificiaO 
PeWhRdV, Whe VecWiRQ ZiOO cRQceQWUaWe RQ WeaV 
fOaYRXUed diUecWO\ ZiWh Whe RUigiQaO VceQW PaWeUiaOV. 

The ZRUOd Rf fOaYRXUed Wea iV OiPiWed RQO\ WR 
Whe iPagiQaWiRQ Rf Wea bOeQdeUV. SRPe Rf Whe PRUe 
cUeaWiYe e[aPSOeV Rf fOaYRXUed WeaV iQcOXde 

RXU DiYiQe EOi[iU Zhich iV a bOeQd Rf gUeeQ aQd ZhiWe 
Wea ZiWh O\chee aQd Seach fOaYRXUV RU RXU LePRQ 
GiQgeU Wea Zhich iV bOacN Wea ZiWh QaWXUaO dUied 
SiQeaSSOe, OePRQgUaVV, giQgeU SieceV, caOeQdXOa aQd 
VXQfORZeU SeWaOV."HeUbaO Wea" iV a caWch-aOO WeUP fRU 
PRVW aQ\ Wea WhaW dReV QRW cRQViVW Rf Wea SOaQW OeaYeV. 
IQVWead, aQ heUbaO Wea iV cUeaWed b\ VWeeSiQg VSiceV, 
heUbV, aQd RWheU SOaQWV. CRPPRQ iQgUedieQWV fRU 
heUbaO iQfXViRQV iQcOXde chaPRPiOe, giQgeU, 
OePRQgUaVV, SeSSeUPiQW, URVehiSV, hibiVcXV, aQd 
dUied fUXiWV. 

FLAVOURING AGENTS 

FLOWERS 

A YaUieW\ Rf fORZeUV aUe XVed WR fOaYRXU WeaV. 
AOWhRXgh fORZeUV aUe XVed WR VceQW WeaV diUecWO\, 
PRVW fORZeU-VceQWed WeaV RQ Whe PaUNeW XVe 
SeUfXPeV aQd aURPaV WR aXgPeQW RU UeSOace Whe XVe 
Rf fORZeUV. The PRVW SRSXOaU Rf WheVe WeaV iQcOXde 
Whe fORZeUV Rf Whe fROORZiQg: JaVPiQe, OVPaQWhXV, 
RRVe, HibiVcXV, ChU\VaQWhePXP, LRWXV eWc. 

HERBS 

A YaUieW\ Rf heUbV aUe XVed WR fOaYRXU WeaV aQd Whe\ 
aUe PRVW Rf Whe WiPe gUeaWO\ beQeficiaO fRU heaOWh. 
MiQW, PaQdaQ, CiWUXV SeeO, SPRNe, SSice (giQgeU, 
caUdaPRP, ciQQaPRQ, caVVia, bOacN SeSSeU, cORYe, 
aQiVe, feQQeO, IQdiaQ ba\ Oeaf aQd VRPeWiPeV YaQiOOa, 
QXWPeg aQd Pace) eWc aUe XVed.  

SPECIAL MENTION 

Jagertee: ThiV iV a Wea ZiWh added UXP. 
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Genmaicha: A JaSaQeVe Wea ZiWh URaVWed Uice 
added WR gUeeQ Wea. WheaW aQd baUOe\ aUe aOVR 
VRPeWiPeV XVed WR bOeQd ZiWh WhiV Wea. 

 

Lemon tea: The SRO\SheQROV Rf Wea geQeUaOO\ 
biQdZiWh iURQ aQd caOciXP aQd WhXV SUeYeQW WheVe 
PiQeUaOV fURP beiQg abVRUbed, hRZeYeU addiQg 
OePRQ jXice iQhibiWV WhiV biQdiQg aQd PaNeV Whe 
PiQeUaOV aYaiOabOe fRU Whe bRd\ WR XVe, OePRQ jXice 
added WR bOacN Wea iQcUeaVeV iURQ aQd caOciXP 
VROXbiOiW\ aQd abVRUSWiRQ iQ Whe bRd\. 

 

Matcha: ThiV iV a OiWWOe SecXOiaU. YRX ZiOO QRW fiQd 
PaWcha OeaYeV aV WhiV gUeeQ Wea cRPeV aV a VWRQe-
gURXQd SRZdeU aQd iV VR beORYed iQ JaSaQ WhaW WheUe 
iV a ceUePRQ\ caQWeUed aURXQd hRZ WR SUeSaUe aQd 
VeUYe iW. If \RX Vee gUeeQ-Wea ice cUeaP, WhaW iV 

deUiYed fURP PaWcha. 

 

Sencha: SeQcha iV aOVR RQe Rf Whe PRVW-SRSXOaU 
JaSaQeVe WeaV, bXW iW diffeUV fURP PaWcha iQ WhaW iW iV 
VeUYed aV OeaYeV, QRW aV a SRZdeU, aQd gURZQ iQ Whe 
VXQOighW (ZheUeaV PaWcha iV gURZQ iQ Vhaded aUeaV). 

 
Masala chai tea: ThiV iV a bOacN Wea Pi[ed ZiWh 
WUadiWiRQaO IQdiaQ VSiceV OiNe caUdaPRP, cORYeV, 
ciQQaPRQ, aQd giQgeU. IW iV XVXaOO\ SUeSaUed b\ 
bRiOiQg ZaWeU aQd PiON aORQg ZiWh Wea aQd VSiceV aQd 
VZeeWeQed ZiWh VXgaU. IW iV Whe PRVW SRSXOaU Za\ Rf  
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dUiQNiQg Wea iQ IQdia. HRZeYeU, WhiV ZaV QRW aOZa\V 
Whe caVe. WheQ Wea ZaV fiUVW gURZQ iQ IQdia, iW ZaV 
QRW a SRSXOaU beYeUage aPRQg Whe ORcaOV. HeQce 
VRPe IQdiaQ YeQdRUV begaQ addiQg iW WR a ORcaO dUiQN 
caOOed 'Nadha' Zhich ZaV ZaWeU aQd PiON bRiOed ZiWh 
VSiceV. ThiV iV hRZ MaVaOa chai RU Chai Wea aV iW iV 
NQRZQ iQ BUiWaiQ ZaV bRUQ! 
 
Earl Grey: ThiV iV Whe PRVW SRSXOaU fOaYRXUed Wea Rf 
BUiWaiQ. IW iV SUeSaUed b\ addiQg e[WUacW Rf beUgaPRW, 
a ciWUXV fUXiW WR bOacN Wea. IW ZaV cUeaWed iQ Whe 1800V 
WR PaVN Whe fOaYRXU Rf cheaS Wea aQd WR SaVV iW Rff aV 
e[SeQViYe Wea. PUePiXP EaUO GUe\ iV cUeaWed b\ 
iQfXViQg Whe fiQeVW bOeQd Rf bOacN Wea ZiWh beVW IWaOiaQ 
beUgaPRW.   

 

Jasmine tea: ThiV iV Wea iQfXVed ZiWh Whe aURPa Rf 
jaVPiQe bORVVRPV. IW iV Whe PRVW SRSXOaU VceQWed Wea 
Rf ChiQa. The PeWhRd Rf iQfXViQg Whe VceQW Rf 
jaVPiQe fORZeUV iQWR Whe Wea iV YeU\ OabRUiRXV aQd 
WaNeV VeYeUaO da\V. The Wea iV VWRUed ZiWh Whe fORZeUV 
iQ a VSeciaO URRP ZiWh cRQWUROOed hXPidiW\. ThiV iV 
dRQe dXUiQg QighW aV WhaW iV ZheQ Whe jaVPiQe 
fORZeUV bORRP. The SURceVV iV UeSeaWed RYeU VeYeUaO 
QighWV WR geW Whe UighW OeYeO Rf VceQW. 

 

HERBAL INFUSIONS (TISANES) 

IQ addiWiRQ WR Whe abRYe, heUbaO iQfXViRQV fURP RWheU 
SOaQWV aUe aOVR VRPeWiPeV UefeUUed WR aV Wea, 
aOWhRXgh QRW WR Whe SXUiVWV. The cRUUecW WeUP fRU aQ\ 
QRQ-Wea beYeUage iV tisane RU jXVW heUbaO iQfXViRQ. 
E[aPSOeV iQcOXde chaPRPiOe, SeSSeUPiQW, URRibRV, 
eWc. 

Fruit teas aUe Pade fURP QaWXUaO XQSURceVVed 
fUXiWV. The\ aUe QaWXUaOO\ VZeeW bXW dR QRW haYe Whe 
RYeUSRZeUiQg VZeeWQeVV Rf VXgaU. FUXiW WeaV aUe high 
iQ aQWiR[idaQWV aQd YiWaPiQ C aQd dR QRW cRQWaiQ 
aQ\ caffeiQe, PaNiQg WheP ideaO fRU dUiQNiQg befRUe 
gRiQg WR bed. The\ caQ aOVR be dUXQN aV iced Wea, 
PaNiQg WheP a heaOWh\ aOWeUQaWiYe WR fi]]\ dUiQNV 
aQd eYeQ VRPe fUXiW jXiceV. 

 

SRPe e[aPSOeV Rf fUXiW WeaV iQcOXde MRUiQga PaVViRQ 
FUXiW Zhich cRQWaiQV aSSOe biWV, UaiViQV, caUURWV, 
beeWURRW, caQdied SiQeaSSOe, caQdied SaSa\a, QaWXUaO 
fOaYRXUiQg, PRUiQga OeaYeV & OePRQ SeeO; aQd GROdeQ 
PeaU Zhich cRQWaiQV dUied aSSOe, SeaU, URVe 
bORVVRPV, YaQiOOa SieceV aQd QaWXUaO fOaYRXUV. 

Flower teas: IQ addiWiRQ WR WheiU ZRQdeUfXO aURPa 
aQd QaWXUaO beaXW\, a ORW Rf fORZeUV haYe WheUaSeXWic 
SURSeUWieV aQd caOPiQg effecW. OQe Rf Whe PRVW 
cRPPRQ heUbaO Wea Pade RXW Rf fORZeUV iV CaPRPiOe 
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Wea Zhich iV Pade Rf dUied caPRPiOe fORZeUV aQd iV 
SURYeQ WR be aQ effecWiYe aQWiR[idaQW.  

AQRWheU e[aPSOe iV Whe BOXe BXWWeUfO\ Pea 
FORZeUV Pade Rf gRUgeRXV bOXe fORZeUV aUe gURZQ iQ  

 
ThaiOaQd aQd aUe fXOO Rf aQWiR[idaQWV (aQWhRc\aQiQ). 
AddiQg a feZ dURSV Rf OiPe jXice WR WhiV WiVaQe WXUQV  
Whe bOXe iQWR a beaXWifXO SXUSOe. 
 
Leaf teas: LeaYeV Rf VRPe QRQ-Wea SOaQWV PaNe 
e[ceOOeQW heUbaO Wea. E[aPSOeV iQcOXde YeUba 
MaWe Zhich iV Pade fURP Whe OeaYeV Rf Whe hROO\ WUee 
Rf Whe SRXWh APeUicaQ UaiQfRUeVWV aQd RQe Rf Whe feZ 

heUbaO WeaV WhaW haV Whe caffeiQe cRQWeQW Rf AUabica 
cRffee.  

AQRWheU iPPeQVeO\ SRSXOaU heUbaO Wea Pade fURP 

QRQ-Wea OeaYeV iV Whe RRRibRV Wea. GURZQ e[cOXViYeO\ 

iQ SRXWh AfUica, Whe OeaYeV Rf Whe RRRibRV SOaQW WXUQ 
Ued afWeU SURceVViQg aQd aUe caffeiQe fUee. 
 

PROCESSING OF TEA LEAVES 

Plucking: Tea OeaYeV aQd fOXVheV, Zhich iQcOXde a 
WeUPiQaO bXd aQd WZR \RXQg OeaYeV, aUe SicNed fURP 
CaPeOOia ViQeQViV bXVheV W\SicaOO\ WZice a \eaU 
dXUiQg eaUO\ VSUiQg aQd eaUO\ VXPPeU RU OaWe VSUiQg.  

Withering / wilting: The Wea OeaYeV begiQ WR ZiOW 
VRRQ afWeU SicNiQg, ZiWh a gUadXaO RQVeW Rf eQ]\PaWic 
R[idaWiRQ. WiWheUiQg iV XVed WR UePRYe e[ceVV ZaWeU 
fURP Whe OeaYeV aQd aOORZV a YeU\ VOighW aPRXQW Rf 
R[idaWiRQ. 

Disruption: The WeaV aUe bUXiVed RU WRUQ WR 
SURPRWe aQd TXicNeQ R[idaWiRQ. The OeaYeV Pa\ be 
OighWO\ bUXiVed RQ WheiU edgeV b\ VhaNiQg aQd WRVViQg 
iQ a baPbRR WUa\ RU WXPbOiQg iQ baVNeWV. 

Oxidation: FRU WeaV WhaW UeTXiUe R[idaWiRQ, Whe 
OeaYeV aUe OefW RQ WheiU RZQ iQ a cOiPaWe-cRQWUROOed 
URRP ZheUe Whe\ WXUQ SURgUeVViYeO\ daUNeU. ThiV iV 
accRPSaQied b\ agiWaWiRQ iQ VRPe caVeV. IQ WhiV 
SURceVV Whe chORURSh\OO iQ Whe OeaYeV iV eQ]\PaWicaOO\ 
bURNeQ dRZQ, aQd iWV WaQQiQV aUe UeOeaVed RU 
WUaQVfRUPed.  

Fixation / kill-green: KiOO-gUeeQ iV dRQe WR VWRS 
Whe Wea Oeaf R[idaWiRQ aW a deViUed OeYeO. ThiV SURceVV 
iV accRPSOiVhed b\ PRdeUaWeO\ heaWiQg Wea OeaYeV, 
WhXV deacWiYaWiQg WheiU R[idaWiYe eQ]\PeV, aQd 
UePRYiQg XQZaQWed VceQWV iQ Whe OeaYeV, ZiWhRXW 
daPagiQg Whe fOaYRXU Rf Whe Wea. 

Sweltering / yellowing: UQiTXe WR \eOORZ WeaV, 
ZaUP aQd daPS Wea OeaYeV fURP afWeU NiOO-gUeeQ caQ 
be OighWO\ heaWed iQ a cORVed cRQWaiQeU, Zhich caXVeV 
Whe SUeYiRXVO\ gUeeQ OeaYeV WR WXUQ \eOORZ dXe WR 
WUaQVfRUPaWiRQV Rf Whe Oeaf chORURSh\OO. 

Rolling / shaping: The daPS Wea OeaYeV aUe WheQ 
UROOed WR be fRUPed iQWR ZUiQNOed VWUiSV, b\ haQd RU a 
UROOiQg PachiQe Zhich caXVeV Whe Wea WR ZUaS aURXQd 
iWVeOf. ThiV UROOiQg acWiRQ aOVR caXVeV VRPe Rf Whe VaS, 
eVVeQWiaO RiOV, aQd jXiceV iQVide Whe OeaYeV WR RR]e 
RXW, Zhich fXUWheU eQhaQceV Whe WaVWe Rf Whe Wea. 

Drying: DU\iQg iV dRQe WR fiQiVh Whe Wea fRU VaOe. 
ThiV caQ be dRQe iQ a P\Uiad Rf Za\V iQcOXdiQg 
SaQQiQg, VXQQiQg, aiU dU\iQg, RU baNiQg. BaNiQg iV 
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XVXaOO\ Whe PRVW cRPPRQ. GUeaW caUe PXVW be WaNeQ 
WR QRW RYeU-cRRN Whe OeaYeV. The dU\iQg Rf Whe 
SURdXced Wea iV UeVSRQVibOe fRU PaQ\ QeZ fOaYRXU 
cRPSRXQdV SaUWicXOaUO\ iPSRUWaQW iQ gUeeQ WeaV. 

Aging / curing: WhiOe QRW aOZa\V UeTXiUed, VRPe 
WeaV UeTXiUe addiWiRQaO agiQg, feUPeQWaWiRQ, RU 
baNiQg WR Ueach WheiU dUiQNiQg SRWeQWiaO. PUiRU WR 
cXUiQg iQWR a SRVW-feUPeQWed VWaWe, Wea iV RfWeQ biWWeU 
aQd haUVh iQ WaVWe, bXW becRPeV VZeeW aQd PeOORZ 
WhURXgh feUPeQWaWiRQ b\ age RU daPSQeVV. 

Sorting: Tea VRUWiQg caQ heOS UePRYe Sh\VicaO 
iPSXUiWieV, VXch aV VWePV aQd VeedV. UViQg VRUWiQg 
eTXiSPeQW WR iPSURYe Wea SURdXcWiRQ efficieQc\ iV 
TXiWe cRPPRQ iQ Wea SURceVViQg SOaQWV, eVSeciaOO\ iQ 
bOacN Wea SURceVViQg. A CRORXU VRUWeU Pa\ aOVR be 
XVed WR cOaVVif\ fiQaO SURdXcW gUadeV accRUdiQg WR 
cRORXU aQd VhaSe. 

TEA LEAF GRADING  

IQ Whe Wea iQdXVWU\, WhiV iV Whe SURceVV Rf eYaOXaWiQg 
SURdXcWV baVed RQ Whe TXaOiW\ aQd cRQdiWiRQ Rf 
Whe Wea OeaYeV WhePVeOYeV. The higheVW gUadeV aUe 
UefeUUed WR aV "orange pekoe", aQd Whe ORZeVW aV 
"fannings" RU "dust".  

PeNRe Wea gUadeV aUe cOaVVified iQWR YaUiRXV TXaOiWieV, 
each deWeUPiQed b\ hRZ PaQ\ Rf Whe adjaceQW \RXQg 
OeaYeV (WZR, RQe, RU QRQe) ZeUe SicNed aORQg ZiWh Whe 
Oeaf bXdV. TRS-TXaOiW\ SeNRe gUadeV cRQViVW Rf RQO\ 
Whe Oeaf bXdV, Zhich aUe SicNed XViQg Whe baOOV Rf Whe 
fiQgeUWiSV. FiQgeUQaiOV aQd PechaQicaO WRROV aUe QRW 
XVed, WR aYRid bUXiViQg. WheQ cUXVhed WR PaNe 
bagged WeaV, Whe Wea iV UefeUUed WR aV "bURNeQ", aV iQ 
"broken orange pekoe" ("BOP"). TheVe ORZeU 
gUadeV iQcOXde faQQiQgV aQd dXVW, Zhich aUe WiQ\ 
UePQaQWV cUeaWed iQ Whe VRUWiQg aQd cUXVhiQg 
SURceVVeV. OUaQge SeNRe iV UefeUUed WR aV "OP". The 
gUadiQg VchePe aOVR cRQWaiQV caWegRUieV higheU WhaQ 
OP, Zhich aUe deWeUPiQed SUiPaUiO\ b\ Oeaf 
ZhROeQeVV aQd Vi]e. BURNeQ, faQQiQgV aQd dXVW 
RUWhRdR[ WeaV haYe VOighWO\ diffeUeQW 
gUadeV. CTC WeaV, Zhich cRQViVW Rf OeaYeV 
PechaQicaOO\ UeQdeUed WR XQifRUP faQQiQgV, haYe \eW 
aQRWheU gUadiQg V\VWeP. 

GOODNESS OF TEA 
 
PeRSOe aOO RYeU Whe ZRUOd haYe beeQ dUiQNiQg Wea fRU 
WhRXVaQdV Rf ceQWXUieV, aQd fRU gRRd UeaVRQ. 

NXPeURXV VWXdieV haYe VhRZQ WhaW a YaUieW\ Rf WeaV 
Pa\ bRRVW \RXU iPPXQe V\VWeP, fighW Rff 
iQfOaPPaWiRQ, aQd eYeQ ZaUd Rff caQceU aQd heaUW 
diVeaVe. 

 
IS TEA A DRUG? 
 
Tea cRQWaiQV fRXU VXbVWaQceV WhaW haYe VWiPXOaWRU\ 
effecWV RQ RXU bUaiQ. The PRVW ZeOO-NQRZQ iV 
caffeiQe, a SRWeQW VWiPXOaQW WhaW \RX caQ aOVR geW 
fURP cRffee aQd VRfW dUiQNV. Tea aOVR cRQWaiQV 
WZRRWheU VXbVWaQceV UeOaWed WR caffeiQe: 
WheRbURPiQe aQd WheRSh\OOiQe. 
 
MILK TEA AND HEALTH 
 
Tea, eVSeciaOO\ bOacN aQd gUeeQ YaUieWieV, aUe Uich iQ 
cRPSRXQdV WhaW acW aV aQWiR[idaQWV aQd Pa\ heOS 
ORZeU bORRd SUeVVXUe aQd chROeVWeURO OeYeOV, aPRQg 
RWheU beQefiWV.  

 
SRPe VWXdieV VXggeVW WhaW addiQg PiON WR Wea Pa\ 
iQhibiW Whe acWiYiW\ Rf WheVe cRPSRXQdV, ORVV Rf 
aQWiR[idaQWV, ZhiOe RWheUV haYe RbVeUYed Whe 
RSSRViWe effecW, heQce a debaWabOe iVVXe. SR WhiV 
PXch abRXW VWiPXOaWiQg dUiQNV. LeW XV QRZ PRYe RQ 
WR Whe Qe[W VecWiRQ i.e., QRXUiVhiQg beYeUage. 
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NOURISHING 
BEVERAGE 
SRXUadeeS RR\ 
SWXdeQW SePeVWeU III 
DeSaUWPeQW Rf CKePLVWU\ 
SXUeQdUaQaWK CROOeJe 
 
 
NOURISHING BEVERAGE 
 
NRXUiVhiQg dUiQNV aUe high iQ SURWeiQ, eQeUg\, 
YiWaPiQV, aQd PiQeUaOV. The\ iQcOXde Uead\-WR-dUiQN 
QXWUiWiRQaO VXSSOePeQWV, aV ZeOO aV dUiQNV WhaW \RX 
caQ PaNe aW hRPe. GeWWiQg PRUe RXW Rf \RXU fOXidV 
NRXUiVhiQg dUiQNV SURYide \RX ZiWh e[WUa eQeUg\ aQd 
caORUieV aV ZeOO aV fOXid WR NeeS \RX h\dUaWed. Wh\ 
dR I Qeed QRXUiVhiQg dUiQNV? YRX Pa\ haYe ORVW 
ZeighW dXe WR iOOQeVV. YRX Pa\ Qeed e[WUa 
QRXUiVhPeQW. GeQeUaOO\, iW iV a PiON-baVed dUiQN. 

 

 
WHEN DO WE NEED? 
 
If \RX Pa\ haYe ORVW ZeighW dXe WR iOOQeVV, \RX Pa\ 
Qeed e[WUa QRXUiVhPeQW. If \RX haYe a SRRU aSSeWiWe 
aQd fiQd fOXidV eaVieU WR WaNe. 

 
 
 
 
 
 
 
 
 
 
 
 
 

 
LOW-FAT AND SKIM MILK AND SOY 
BEVERAGE 
 
FRU chiOdUeQ, PiON iV a Ne\ VRXUce Rf caOciXP aQd 
YiWaPiQ D. FRUWified VR\ PiON iV aOVR a gRRd 
aOWeUQaWiYe VRXUce Rf caOciXP aQd YiWaPiQ D fRU WhRVe 
ZhR SUefeU QRW WR dUiQN¶V cRZ¶V PiON. BRWh aUe aOVR 
gRRd VRXUceV Rf SURWeiQ aQd RWheU eVVeQWiaO 
PicURQXWUieQWV. 

 
LRZ-faW PiON, VROd aV 1% RU 1.5% PiON, RU VNiP PiON, 
Zhich iV YiUWXaOO\ faW-fUee, aUe Whe beVW chRiceV 
becaXVe Whe\ cRQWaiQ PXch OeVV VaWXUaWed faW WhaQ 
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UedXced-faW PiON RU ZhROe PiON, Zhich cRQWaiQ 2% 
aQd 4% PiON faW, UeVSecWiYeO\. 
 
HEALTH AND NUTRITION 
 
EYeQ ORZ-faW PiON iV high iQ caORUieV, aQd high OeYeOV 
Rf cRQVXPSWiRQ Pa\ iQcUeaVe Whe UiVN Rf SURVWaWe aQd 
RYaUiaQ caQceU. SR, iW iV beVW fRU adXOWV WR OiPiW PiON 
aQd aOO daiU\ SURdXcWV WR a gOaVV RU WZR a da\. LeVV iV 
fiQe if \RX geW eQRXgh caOciXP fURP RWheU VRXUceV. 
FRU gURZiQg chiOdUeQ, Whe ideaO aPRXQW Rf PiON aQd 
caOciXP iV OeVV cOeaU, bXW QRW SXVhiQg be\RQd WZR 
gOaVVeV Rf PiON SeU da\ aSSeaUV WR SURYide VXfficieQW 
QXWUiWiRQ ZiWhRXW beiQg e[ceVViYe. 

 
NONCALORICALLY SWEETENED 
BEVERAGE 
 
SR-caOOed dieW VRdaV aQd RWheU dieW dUiQNV RU VRfW 
dUiQNV aUe VZeeWeQed ZiWh caORUie-fUee aUWificiaO 
VZeeWeQeUV VXch aV aVSaUWaPe, VacchaUiQ, RU 
VXcUaORVe. A QeZ addiWiRQ WR Whe PaUNeW iV dUiQNV 
VZeeWeQed ZiWh VWeYia, a caORUie-fUee VZeeWeQeU Pade 
XS fURP Whe OeaYeV Rf a SRXWh aQd CeQWUaO APeUicaQ 
VhUXb. TheVe dieW dUiQNV aUe a beWWeU chRice WhaQ 
VXgaU-VZeeWeQed VRfW dUiQNV becaXVe Whe\ aUe ORZeU 
iQ caORUieV. 

DISCLAIMER 

The SRVVibiOiW\ WhaW WheVe W\SeV Rf dUiQNV Pa\ 
cRQWUibXWe WR ZeighW gaiQ VXggeVWV WhaW Whe\ aUe QRW 
aQ iQQRcXRXV aOWeUQaWiYe WR ZaWeU aQd VhRXOd be 
dUXQN aV RccaViRQaO WUeaWV UaWheU WhaQ aV a daiO\ 
beYeUage. FRU WhRVe ZhR fiQd iW difficXOW WR giYe XS 
fXOO-caORUie VRda, WheVe Pa\ be XVefXO iQ PaNiQg Whe 
WUaQViWiRQ WR heaOWhieU beYeUageV, OiNe a QicRWiQe 
SaWch caQ dR fRU VPRNeUV. 

 

 

SR WhiV PXch abRXW QRXUiVhiQg beYeUage aQd Ze aUe 
aW Whe YeU\ eQd Rf Whe cXUUeQW chaSWeU BeYeUage 
CRUQeU. LeW XV QRZ PRYe RQ WR Whe Qe[W chaSWeU fRU 
e[SORUiQg iPSRUWaQW aQd faVciQaWiQg facWV abRXW 
aQRWheU aVSecW Rf cXOiQaU\ ZRUOd. 
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PRELUDE 

Dr. Lalita Das 
Assistant Professor 
Department of Chemistr\ 
Surendranath College 
 
 
WHAT IS BAKING 
 
BakiQg iV a meWhRd Rf SUeSaUiQg fRRd WhaW XVeV dU\ 
heaW, W\Sicall\ iQ aQ RYeQ. The mRVW cRmmRQ baked 
iWem iV bUead, bXW maQ\ RWheU W\SeV Rf fRRdV aUe 
baked.  HeaW iV gUadXall\ WUaQVfeUUed fURm Whe 
VXUface Rf cakeV, cRRkieV, aQd bUeadV WR WheiU ceQWUe.  
 

 
 
AV heaW WUaYelV WhURXgh, iW WUaQVfRUmV baWWeUV aQd 
dRXghV iQWR baked gRRdV aQd mRUe ZiWh a dU\ cUXVW 
aQd a VRfWeU ceQWUe.  BakiQg caQ be cRmbiQed ZiWh 
gUilliQg WR SURdXce a h\bUid baUbecXe YaUiaQW. 
 
CAKE 
 
BecaXVe Rf hiVWRUical, VRcial, aQd familial URleV, 
bakiQg haV WUadiWiRQall\ beeQ SeUfRUmed aW hRme b\ 
ZRmeQ fRU da\-WR-da\ mealV aQd b\ meQ iQ bakeUieV  

 
 
 
 
 
 
 
 
 
 
 
 
aQd UeVWaXUaQWV fRU lRcal cRQVXmSWiRQ. WheQ 
SURdXcWiRQ ZaV iQdXVWUiali]ed, bakiQg ZaV 
aXWRmaWed b\ machiQeV iQ laUge facWRUieV. The aUW Rf 
bakiQg UemaiQV a fXQdameQWal Vkill aQd iV imSRUWaQW 
fRU QXWUiWiRQ, aV baked gRRdV, eVSeciall\ bUeadV, aUe a 
cRmmRQ aQd imSRUWaQW fRRd, bRWh fURm aQ 
ecRQRmic aQd cXlWXUal SRiQW Rf YieZ.  

 
HISTOR< OF BAKING 
  
The fiUVW eYideQce Rf bakiQg RccXUUed ZheQ hXmaQV 
WRRk Zild gUaVV gUaiQV, VRaked Whem iQ ZaWeU, aQd 
mi[ed eYeU\WhiQg WRgeWheU, maVhiQg iW iQWR a kiQd Rf 
bURWh-like SaVWe. The SaVWe ZaV WheQ cRRked b\ 
SRXUiQg iW RQWR a flaW, hRW URck, UeVXlWiQg iQ a bUead-
like VXbVWaQce.  
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LaWeU, hXmaQV maVWeUed fiUe, Whe SaVWe ZaV URaVWed 
RQ hRW embeUV, Zhich made bUead-makiQg eaVieU, aV 
iW cRXld QRZ be made aQ\ Wime fiUe ZaV cUeaWed. The 
ZRUld'V RldeVW RYeQ ZaV diVcRYeUed iQ CURaWia iQ 
2014 daWiQg back 6500 \eaUV agR. The AQcieQW 
Eg\SWiaQV baked bUead XViQg \eaVW, Zhich Whe\ had 
SUeYiRXVl\ beeQ XViQg WR bUeZ beeU.  BUead bakiQg 
begaQ iQ AQcieQW GUeece aURXQd 600 BC, leadiQg WR 
Whe iQYeQWiRQ Rf eQclRVed RYeQV.  

 
BakiQg flRXUiVhed dXUiQg Whe RRmaQ EmSiUe. 
BegiQQiQg aURXQd 300 B.C., Whe SaVWU\ cRRk became 
aQ RccXSaWiRQ fRU RRmaQV aQd became a UeVSecWed 
SURfeVViRQ becaXVe SaVWUieV ZeUe cRQVideUed 
decadeQW, aQd RRmaQV lRYed feVWiYiW\ aQd 
celebUaWiRQ. ThXV, SaVWUieV ZeUe RfWeQ cRRked 
eVSeciall\ fRU laUge baQTXeWV, aQd aQ\ SaVWU\ cRRk 
ZhR cRXld iQYeQW QeZ W\SeV Rf WaVW\ WUeaWV ZaV highl\ 
SUi]ed.  

 
AURXQd 1 AD, WheUe ZeUe mRUe WhaQ WhUee hXQdUed 
SaVWU\ chefV iQ RRme, aQd CaWR ZURWe abRXW hRZ 
Whe\ cUeaWed all VRUWV Rf diYeUVe fRRdV aQd flRXUiVhed 
SURfeVViRQall\ aQd VRciall\ becaXVe Rf WheiU cUeaWiRQV. 
CaWR VSeakV Rf aQ eQRUmRXV QXmbeU Rf bUeadV 

iQclXdiQg libXm (VacUificial cakeV made ZiWh flRXU), 
SlaceQWa (gURaWV aQd cUeVV), VSiUa (mRdeUQ da\ flRXU 
SUeW]elV), VcibilaWa (WRUWeV), VaYaillXm (VZeeW cake), 
aQd glRbXV aSheUica (fUiWWeUV). The RRmaQV baked 
bUead iQ aQ RYeQ ZiWh iWV RZQ chimQe\ aQd had millV 
WR gUiQd gUaiQ iQWR flRXU. A bakeUV' gXild ZaV 
eVWabliVhed iQ 168 B.C. iQ RRme. 
 
COMMERCIAL BAKING 
 
EYeQWXall\, Whe RRmaQ aUW Rf bakiQg became kQRZQ 
WhURXghRXW EXURSe aQd eYeQWXall\ VSUead WR eaVWeUQ 
SaUWV Rf AVia. B\ Whe 13Wh ceQWXU\ iQ LRQdRQ, 
cRmmeUcial WUadiQg, iQclXdiQg bakiQg, had maQ\ 
UegXlaWiRQV aWWached. BegiQQiQg iQ Whe 19Wh ceQWXU\, 
alWeUQaWiYe leaYeQiQg ageQWV became mRUe cRmmRQ, 
VXch aV bakiQg VRda.   

 
BakeUV RfWeQ baked gRRdV aW hRme aQd WheQ VRld 
Whem iQ Whe VWUeeWV. IQ LRQdRQ, SaVWU\ chefV VRld 
WheiU gRRdV fURm haQdcaUWV. ThiV deYelRSed iQWR a 
deliYeU\ V\VWem Rf baked gRRdV WR hRXVehRldV aQd 
gUeaWl\ iQcUeaVed demaQd aV a UeVXlW.  
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IQ PaUiV, Whe fiUVW RSeQ-aiU cafe Rf baked gRRdV ZaV 
deYelRSed, aQd bakiQg became aQ eVWabliVhed aUW 
WhURXghRXW Whe eQWiUe ZRUld.  
 

 
 
BakiQg eYeQWXall\ deYelRSed iQWR a cRmmeUcial 
iQdXVWU\ XViQg aXWRmaWed machiQeU\ Zhich eQabled 
mRUe gRRdV WR be SURdXced fRU ZideVSUead 
diVWUibXWiRQ. SRme makeUV Rf VQackV VXch aV SRWaWR 
chiSV RU cUiVSV haYe SURdXced baked YeUViRQV Rf WheiU 
VQack SURdXcWV aV aQ alWeUQaWiYe WR Whe XVXal cRRkiQg 
meWhRd Rf deeS fU\iQg WR UedXce WheiU calRUie RU faW 
cRQWeQW.  
 
BAKING AGENT 
 
IQ cRRkiQg, a leaYeQ, RfWeQ called a leaYeQiQg ageQW / 
(aQd kQRZQ aV a UaiViQg ageQW), iV aQ\ RQe Rf VeYeUal 
VXbVWaQceV XVed iQ dRXghV aQd baWWeUV WhaW caXVe a 
fRamiQg acWiRQ (gaV bXbbleV) WhaW lighWeQV aQd 
VRfWeQV Whe mi[WXUe.  

 
 
AQ alWeUQaWiYe RU VXSSlemeQW WR leaYeQiQg ageQWV iV 
mechaQical acWiRQ b\ Zhich aiU iV iQcRUSRUaWed (i.e., 
kQeadiQg). LeaYeQiQg ageQWV caQ be biRlRgical RU 
V\QWheWic chemical cRmSRXQdV. The gaV SURdXced iV 
RfWeQ caUbRQ diR[ide, RU RccaViRQall\ h\dURgeQ. 

WheQ a dRXgh RU baWWeU iV mi[ed, Whe VWaUch iQ Whe 
flRXU aQd Whe ZaWeU iQ Whe dRXgh fRUm a maWUi[ 
(RfWeQ VXSSRUWed fXUWheU b\ SURWeiQV like glXWeQ RU 
SRl\VacchaUideV, VXch aV SeQWRVaQV RU [aQWhaQ gXm). 
The VWaUch WheQ gelaWiQi]eV aQd VeWV, leaYiQg gaV 
bXbbleV WhaW UemaiQ. 
 

 
 
BakiQg SRZdeU iV a dU\ chemical leaYeQiQg ageQW, a 
mi[WXUe Rf a caUbRQaWe RU bicaUbRQaWe aQd a Zeak 
acid. The baVe aQd acid aUe SUeYeQWed fURm UeacWiQg 
SUemaWXUel\ b\ Whe iQclXViRQ Rf a bXffeU VXch aV 
cRUQ-VWaUch. BakiQg SRZdeU iV XVed WR iQcUeaVe Whe 
YRlXme aQd lighWeQ Whe We[WXUe Rf baked gRRdV. IW 
ZRUkV b\ UeleaViQg caUbRQ diR[ide gaV iQWR a baWWeU 
RU dRXgh WhURXgh aQ acid-baVe UeacWiRQ, caXViQg 
bXbbleV iQ Whe ZeW mi[WXUe WR e[SaQd aQd WhXV 
leaYeQiQg Whe mi[WXUe. The fiUVW ViQgle-acWiQg bakiQg 
SRZdeU ZaV deYelRSed b\ fRRd maQXfacWXUeU AlfUed 
BiUd iQ EQglaQd iQ 1843. The fiUVW dRXble-acWiQg 
bakiQg SRZdeU ZaV deYelRSed b\ EbeQ NRUWRQ 
HRUVfRUd iQ Whe UQiWed SWaWeV Rf AmeUica iQ Whe 
1860V. 

 
BakiQg SRZdeU iV XVed iQVWead Rf \eaVW fRU eQd-
SURdXcWV ZheUe feUmeQWaWiRQ flaYRXUV ZRXld be 
XQdeViUable, ZheUe Whe baWWeU lackV Whe elaVWic 
VWUXcWXUe WR hRld gaV bXbbleV fRU mRUe WhaQ a feZ 
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miQXWeV, aQd WR VSeed Whe SURdXcWiRQ Rf baked 
gRRdV. BecaXVe caUbRQ diR[ide iV UeleaVed aW a faVWeU 
UaWe WhURXgh Whe acid-baVe UeacWiRQ WhaQ WhURXgh 
feUmeQWaWiRQ, bUeadV made b\ chemical leaYeQiQg 
aUe called TXick bUeadV. The iQWURdXcWiRQ Rf bakiQg 
SRZdeU ZaV UeYRlXWiRQaU\ iQ miQimi]iQg Whe Wime 
aQd labRXU UeTXiUed WR make bUeadVWXffV. IW led WR Whe 
cUeaWiRQ Rf QeZ W\SeV Rf cakeV, cRRkieV, biVcXiWV, aQd 
RWheU baked gRRdV. 
 
BAKER'S <EAST 

BakeU'V \eaVW iV Whe cRmmRQ Qame fRU Whe VWUaiQV Rf 
\eaVW cRmmRQl\ XVed iQ bakiQg bUead aQd bakeU\ 
SURdXcWV, VeUYiQg aV a leaYeQiQg ageQW Zhich caXVeV 
Whe bUead WR UiVe (e[SaQd aQd becRme lighWeU aQd 
VRfWeU) b\ cRQYeUWiQg Whe feUmeQWable VXgaUV SUeVeQW 
iQ Whe dRXgh iQWR caUbRQ diR[ide aQd eWhaQRl.  
 

 
 
BakeU'V \eaVW iV Rf Whe VSecieV SacchaURm\ceV 
ceUeYiViae aQd iV Whe Vame VSecieV (bXW a diffeUeQW 
VWUaiQ) aV Whe kiQd cRmmRQl\ XVed iQ alcRhRlic 
feUmeQWaWiRQ, Zhich iV called bUeZeU'V \eaVW. BakeU'V 
\eaVW iV alVR a ViQgle-cell micURRUgaQiVm fRXQd RQ 
aQd aURXQd Whe hXmaQ bRd\.  

 
 
The XVe Rf VWeamed RU bRiled SRWaWReV, ZaWeU fURm 
SRWaWR bRiliQg, RU VXgaU iQ a bUead dRXgh SURYideV 
fRRd fRU Whe gURZWh Rf \eaVWV; hRZeYeU, WRR mXch 
VXgaU Zill deh\dUaWe Whem. YeaVW gURZWh iV iQhibiWed 
b\ bRWh ValW aQd VXgaU, bXW mRUe VR b\ ValW WhaQ 
VXgaU. SRme VRXUceV Va\ faWV, VXch aV bXWWeU aQd 
eggV, VlRZ dRZQ \eaVW gURZWh; RWheUV Va\ Whe effecW Rf 
faW RQ dRXgh UemaiQV XQcleaU, SUeVeQWiQg eYideQce 
WhaW Vmall amRXQWV Rf faW aUe beQeficial fRU baked 
bUead YRlXme. SacchaURm\ceV e[igXXV (alVR kQRZQ 
aV S. miQRU) iV Zild \eaVW fRXQd RQ SlaQWV, gUaiQV, 
aQd fUXiWV WhaW iV RccaViRQall\ XVed fRU bakiQg; 
hRZeYeU, iQ geQeUal, iW iV QRW XVed iQ a SXUe fRUm bXW 
cRmeV fURm beiQg SURSagaWed iQ a VRXUdRXgh VWaUWeU.  

 
SR WhiV mXch abRXW iQWURdXcWiRQ. The deWail bakiQg 
ageQWV, SURdXcWV eWc. ZRXld be diVcXVVed iQ deWail iQ 
Whe Qe[W VecWiRQV Rf WhiV chaSWeU. 
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HOME-MADE CAKE 
& BREAD 
Subhadeep Sengupta 
Student Semester III 
Department of Chemistr\ 
Surendranath College 
 
MAKING HOME-MADE CAKE  
 
WheQ kidV geW iQWeUeVWed iQ helSiQg WheiU SaUeQWV iQ 
Whe kiWcheQ, RQe Rf Whe fiUVW WhiQgV Whe\ ZaQW WR dR iV 
WR helS bake a hRme-made cake. IW iV a gRRd chRice 
becaXVe cake bakiQg iV RfWeQ aQ eaV\, diUecW SURceVV 
aQd maQ\ UeciSeV fRllRZ Whe Vame baVic VWeSV eYeU\ 
Wime. 
 
MINIMUM INGRIDIENTS OF CAKE 
 
� all-SXUSRVe flRXU 
� egg 
� SiQch Rf WeaVSRRQ bakiQg VRda 
� feZ dURSV YaQilla eVVeQce 
� SRZdeUed VXgaU  
� melWed bXWWeU 
� milk  

 
SWHS 1: CUeam WRgeWheU bXWWeU-VXgaU aQd WheQ bleQd 
ZiWh beaWeQ eggV. WhiVk Zell XQWil lighW aQd flXff\ 
ZiWh a maQXal ZhiVkeU RU a fRUk. OQce dRQe, add Whe 
beaWeQ eggV aQd bleQd Zell. BeaW fXUWheU VR WhaW Whe 
mi[WXUe WXUQV ZhiWe aQd cUeam\. 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 

 
SWHS 2: CRmbiQe flRXU mi[ aQd beaWeQ eggV. SifW 
WRgeWheU Whe all-SXUSRVe flRXU aQd bakiQg VRda. IW iV 
dRQe WR eYeQl\ diVWUibXWe Whe bakiQg VRda iQ flRXU.  
 

 
 
GUadXall\, add WhiV WR Whe egg mi[WXUe. If UeTXiUed, 
add a liWWle milk, aQd mi[ Will Whe baWWeU iV flXff\ aQd 
VRfW. Add YaQilla eVVeQce aQd bleQd Zell. VaQilla 
eVVeQce iV imSRUWaQW WR camRXflage Whe Vmell Rf eggV. 
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SWHS 3: Bake Whe cake aV SeU \RXU cRQYeQieQce. 
SSUiQkle VRme Maida RQ a gUeaVed bakiQg WiQ. IW Zill 
SUeYeQW VWickiQg Rf Whe cake WR Whe baVe.  

 
YRX caQ alVR liQe iW ZiWh a bXWWeU SaSeU. PRXU Whe 
SUeSaUed mi[WXUe iQWR Whe WiQ aQd Slace iW RQ a VWaQd 
iQ a SUeVVXUe cRRkeU.  
 

 
 
DR QRW add ZaWeU iQ Whe cRRkeU aQd eQVXUe WhaW Whe 
WiQ dReV QRW WRXch Whe baVe Rf Whe cRRkeU. YRX caQ 
alVR keeS Whe bakiQg diVh RQ aQ iQYeUWed VWeel SlaWe. 
IQcUeaVe Whe flame aQd SUeVVXUe cRRk fRU WZR 
miQXWeV. NRZ UemRYe Whe ZhiVWle aQd cRRk RQ lRZ 
flame fRU 35-40 miQXWeV. YRX caQ bake iW iQ a RYeQ 
RQ high SRZeU fRU 30 miQXWeV WRR. 
 
SWHS 4: Check ZiWh a kQife RU VkeZeU if iW iV cRRked 
aQd VeUYe. IQVeUW a kQife RU a meWal VkeZeU iQWR Whe 
cake aQd if iW cRmeV RXW cleaQ, WheQ Whe cake iV Uead\. 
RemRYe fURm Whe RYeQ/cRRkeU aQd allRZ WR cRRl RQ a 
ZiUe Uack. 
 
SWHS 5: FXUWheU decRUaWiRQ Rf cake if UeTXiUed. 
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MAKING HOME-MADE BREAD 
 
BUead iV RQe Rf Whe mRVW faYRXUiWe fRRdV WR all Rf XV. 
IW caQ be SUeSaUed aW hRme eaVil\ WhURXgh a feZ 
iQWeUcRQQecWed VWeSV. 
 
INGREDIENTS 
  
�  ZaUm ZaWeU (45q C) 
� ZhiWe VXgaU 
� acWiYe dU\ \eaVW 
� ValW 
� YegeWable Ril 
� all-SXUSRVe flRXU/bUead flRXU.  
 

 
STEPS TO FOLLOW 
 
DISSOLVE THE <EAST AND ACTIVATE B< 
PROOFING 
 
ThiV iV a VimSle SURceVV WhaW WakeV abRXW 5 miQXWeV. 
IW iV SRVVible WR kill \eaVW if \RX XVe WRR hRW Rf ZaWeU, 
VR aim fRU VlighWl\ ZaUmeU WhaQ LXke-ZaUm, RU abRXW 
105�F.  

 

CRmbiQe ZaUm ZaWeU, \eaVW, aQd gUaQXlaWed VXgaU iQ 
\RXU mi[iQg bRZl. GiYe iW a TXick VWiU aQd WheQ leW iW 
ViW fRU 5 miQXWeV. YRX Zill begiQ WR Vee Whe \eaVW SXff 
XS XQWil iW cRYeUV Whe eQWiUe VXUface Rf Whe ZaWeU. 
 
ADD REMAINING INGREDIENTS AND MI; 
 
Add Whe UeVW Rf Whe VXgaU, Whe Ril, ValW, aQd flRXU WheQ 
mi[ XViQg aQ elecWUic mi[eU XQWil iW iV Zell cRmbiQed, 
abRXW 2 miQXWeV. YRX caQ mi[ b\ haQd, bXW iW Zill 
Wake lRQgeU. 

 
KNEAD THE BREAD 
 
YRX mighW be WhiQkiQg, ³WaiW! IW¶V alUead\ mi[ed!´ 
Ha! NRW VR faVW! GRiQg WhURXgh Whe SURceVV Rf 
kQeadiQg bUead dRXgh iV cUXcial fRU bUead ZiWh gUeaW 
We[WXUe.  
 

 
 
KQeadiQg dRXgh allRZV glXWeQ WR fRUm Zhich eQableV 
dRXgh WR UiVe beWWeU, be lighWeU aQd flXffieU. \RX caQ 
kQead b\ haQd RU ZiWh a mi[eU. 
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FIRST RISE 
 
Place \RXU lRYel\ VmRRWh, elaVWic bUead dRXgh iQ aQ 
Riled bRZl aQd cRYeU iW ZiWh SlaVWic ZUaS RU a cleaQ 
WRZel. Be VXUe WR VSUa\ Whe Vide Rf Whe SlaVWic ZUaS 
WhaW Zill WRXch Whe dRXgh ZiWh Ril! If \RXU hRXVe iV 
cRRl, \RXU bUead Zill Wake lRQgeU WR UiVe. 

 
PUNCH DOUGH AND SHAPE IT 
 
PXQchiQg Whe dRXgh dRZQ TXickl\ UeleaVeV aQ\ aiU 
SRckeWV WhaW haYe deYelRSed aQd helSV \RXU bUead 
haYe a mRUe cRQViVWeQW UiVe aQd We[WXUe.  

 
NRZ \RX caQ VhaSe \RXU dRXgh b\ URlliQg iW geQWl\ 
iQWR a ball aQd URlliQg iW 2 RU 3 WimeV RQ Whe 
cRXQWeUWRS VR WhaW Whe ball iV mRUe RblRQg.  

  

SECOND RISE 
 
The VecRQd UiVe iV dRQe iQ a ZaUm RYeQ WhaW iV QRW 
WXUQed RQ.  

 
TXUQ Whe RYeQ RQ jXVW befRUe SXQchiQg Whe dRXgh 
dRZQ, WheQ WXUQ iW Rff RQce \RX Slace Whe dRXgh iQ 
Whe RYeQ fRU Whe VecRQd UiVe.   
 
BAKE THE BREAD AND COOL IT 
 
BUead iV Whem baked fRU abRXW 30-40 miQXWeV. FXll\ 
cRRked bUead Zill be aW 190-200 degUeeV F. The WRS 
Zill be gRldeQ bURZQ.  
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BAKE A 
CHEMISTR< CAKE 
Rajdeep Chakrabort\ 
Student Semester III 
Department of Chemistr\ 
Surendranath College 
 
INTRODUCTION 
 
TheUe aUe maQ\ SeRSle ZhRVe mRXWh gReV ZaWeUiQg 
ZheQ Whe\ face Whe deliciRXV aURma Rf bakiQg. ThiV 
deliciRXV Vmell aQd Whe aSSeWi]iQg bakiQg aUe 
SURdXced b\ Whe iQWeUacWiRQV Rf YaUiRXV chemical aQd 
Sh\Vical SURceVVeV WhaW caQ be adjXVWed b\ Whe chef WR 
cUeaWe a YaUieW\ Rf SURdXcWV.  

 
BakiQg iV QRW XVXall\ WhRXghW Rf a chemical iQdXVWU\, 
bXW iW deSeQdV RQ Whe iQWeUacWiRQV Rf YaUiRXV 
chemicalV SUeVeQW iQ flRXU aQd RWheU cRQVWiWXeQWV 
XVed iQ iW, WhXV iV chemicall\ baVed. Mi[iQg flRXU, 
eggV, VXgaU, ZaWeU, aQd RWheU iQgUedieQWV WRgeWheU WR 
make a baWWeU, WheQ bakiQg WhaW, iQ aQ RYeQ, caQ lRRk 
like a VimSle \eW magical SURceVV.  

 
 
 
 
 
 
 
 
 
 
 
 
 
The deliciRXV UeVXlW VeemV WR be meVmeUi]iQg. IW iV 
QRW magic, hRZeYeU, bXW a VeUieV Rf cRmSle[ chemical 
UeacWiRQV WhaW iV behiQd WhiV cRRkiQg SURceVV, Zhich 
haV beeQ aURXQd fRU WhRXVaQdV Rf \eaUV. 
 
GLUTEN FORMATION 
 
GlXWeQ iV a ZaWeU-iQVRlXble SURWeiQ i.e., fRUmed ZheQ 
ZaWeU iV mi[ed ZiWh ZheaW flRXU. GlXWeQ dReV QRW 
e[iVW XQWil flRXU becRmeV ZeW. FlRXU cRQWaiQV a 
mi[WXUe Rf WZR SURWeiQV Qamel\, GlXWeQiQ aQd 
GliadiQ. TR make a cake baWWeU, ZaWeU iV added WR 
flRXU, Whe WZR SURWeiQ cRmbiQe aQd fRUm GlXWeQ.  
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GlXWeQ fRUmed b\ Whe chemical cURVV liQkiQg Rf 
glXWeQiQ aQd gliadiQ. GlXWeQ iV a YeU\ elaVWic 
VXbVWaQce. NeiWheU SURWeiQ alRQe iV aV elaVWic aQd 
VWUeWchable aV glXWeQ. MRUe bRQdV fRUmed beWZeeQ 
Whe SURWeiQV; VWURQgeU glXWeQ becRmeV. AfWeU Whe 
dRXgh/baWWeU iV Slaced iQWR Whe RYeQ, iW begiQV WR 
UiVe, aQd Whe glXWeQ QeWZRUk e[SaQd. ThiV QeWZRUk 
geWV haUdeQ dXUiQg Whe bakiQg SURceVV, giYiQg Whe 
flXff\ We[WXUe WR Whe bUead RU cake. 
 
MAGIC LEAVENERS 
 
LeaYeQiQg ageQWV²VXch aV \eaVW, bakiQg SRZdeU aQd 
bakiQg VRda, giYe baked dRXgh iWV aiU\, flXff\ We[WXUe.  
BakiQg VRda (NaHCO3) bUiQg Rff WhiV b\ UeacWiQg 
ZiWh acidV iQ Whe dRXgh, UeleaViQg caUbRQ diR[ide 
gaV, Zhich SXffV XS Whe dRXgh:  

 
2NaHCO3 = Na2CO3 + H2O + CO2 

 
BakiQg VRda iV cheaS, VWable WR VWRUage aQd iV aQ 
e[celleQW ageQW fRU Whe fRUmaWiRQ Rf CO2. IQ Whe abRYe 
eTXaWiRQ, iW alVR illXVWUaWeV Whe diVadYaQWage Rf WhiV 
SURdXcW. WheQ XVed, iW RQl\ SURdXceV half Rf Whe 
aYailable CO2 iV UeleaVed aQd Whe VRdiXm caUbRQaWe 
(Na2CO3) fRUmed iV VWURQgl\ alkaliQe aQd giYeV a 
VRaS\ (biWWeU) WaVWe WR Whe baked SURdXcW. FRU Whe 
abRYe UeaVRQV, VRdiXm bicaUbRQaWe iV QRW XVed RQ iWV 
RZQ, bXW geQeUall\ bakiQg SRZdeU iV XVed. BakiQg 
SRZdeU iV a YeU\ Zidel\ XVed iQgUedieQW iQ bakiQg. 
BakiQg SRZdeU iV a mi[WXUe Rf NaHCO3 aQd a Zeak 
VRlid acid RU acid ValW. The mRVW cRmmRQ acidV XVed 
aUe cUeam Rf WaUWaU (SRWaVViXm h\dURgeQ WaUWUaWe), 
WaUWaUic acid, eWc. WheQ ZaWeU iV added aQd Whe 
WemSeUaWXUe iV UaiVed, CO2 iV UeleaVed accRUdiQgl\: 

NaHCO3 + H+ (fURm Whe acid) = Na+ + H2O + CO2 
BakiQg SRZdeU UeleaVeV caUbRQ diR[ide QeaUl\ WZice 
WhaQ bakiQg VRda, dXUiQg Whe bakiQg SURceVV, RQce iW 
hiWV ZaWeU, aQd agaiQ ZheQ iW UeacheV a ceUWaiQ 
WemSeUaWXUe iQ Whe RYeQ. HeaW helSV bakiQg SRZdeU 
SURdXce WiQ\ bXbbleV Rf CO2, giYiQg Whe dRXgh a 
lighW, delicaWe We[WXUe WheQ bakiQg SRZdeU iV XVed 
RYeU bakiQg VRda alRQe, Whe b\-SURdXcWV aUe leVV 
alkaliQe WhaQ Na2CO3 VR, iW haV QR XQdeViUable effecWV 
RQ Whe WaVWe Rf Whe cake RU bUead.  
 
BROWNING REACTION 
 
SXgaU iV mRVW WhRXghW Rf aV a VZeeWeQeU bXW, dReV 
mXch mRUe WhaQ jXVW VZeeWeQ a cake. WheQ Whe 
bakiQg WemSeUaWXUe UeacheV 300 degUeeV FahUeQheiW, 
VXgaU XQdeUgReV MaillaUd UeacWiRQ, a chemical 
UeacWiRQ beWZeeQ amiQR acid, SURWeiQV aQd UedXciQg 
VXgaUV. The UeVXlW iV bURZQiQg, Zhich fRUmV Whe 
bURZQ cUXVW Rf maQ\ baked gRRdV, VXch aV bUead.  

 
The MaillaUd UeacWiRQ iV QRW Whe Vame aV 
caUameli]aWiRQ, bXW bRWh ZRUkV WRgeWheU WR cUeaWe 
aSSeWi]iQg gRldeQ-bURZQ VXUfaceV aQd aQ aUUa\ Rf 
flaYRXUV. MaillaUd UeacWiRQV RccXU ZheQ SURWeiQV aQd 
VXgaUV aUe bURkeQ dRZQ aQd UeaUUaQged b\ high 
WemSeUaWXUeV. TheVe VXgaU aldeh\de RU keWRQe iV 
cRQYeUWed WR aQ XQVaWXUaWed aldeh\de RU keWRQe:  
 

 
TheVe VXgaUV aQd SURWeiQV caQ be deUiYed fURm flRXU 
iWVelf, RU Whe\ caQ be eQhaQced ZiWh Whe addiWiRQ Rf 
VXgaUV aQd eggV. The UeacWiRQV SURdXce UiQg-VhaSed 
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RUgaQic cRmSRXQdV WhaW daUkeQ Whe VXUface Rf 
bakiQg dRXgh. MaillaUd UeacWiRQV SURdXce WRaVW\ aQd 
VaYRXU\ aURmaV aQd flaYRXU cRmSRXQdV.  

 
GeQeUall\, Whe VXgaU XVed iV iQ SXUe fRUm aV caVWRU 
VXgaU (VXcURVe), 1A VXgaU RU iciQg VXgaU. OfWeQ WR giYe 
bakiQg a SaUWicXlaU flaYRXU, imSXUe fRUm VXch aV 
gRldeQ V\UXS, hRQe\ aQd bURZQ VXgaU aUe XVed. 
 
EMULSIFICATION & BINDING 
 
EggV iQ a cake mi[WXUe ma\ fXlfil RQe RU mRUe Rf 
WhUee fXQcWiRQV. BeaWeQ egg ZhiWe iV XVed, VimilaUl\ 
like bakiQg SRZdeU, WR giYe Whe dRXgh a lighW, flXff\ 
cRQViVWeQc\.  

 
ThiV iV SRVVible becaXVe egg ZhiWe (albXmeQ) 
cRQWaiQV leciWhiQ, a SURWeiQ Zhich liQeV Whe RXWeU 
VXUface Rf Whe aiU bXbbleV cUeaWed ZheQ Whe egg iV 
beaWeQ aQd WR SUeYeQW Whem fURm cRllaSViQg dXUiQg 
bakiQg. IQ XQbeaWeQ egg Whe leciWhiQ acWV aV a biQdeU 
WR hRld Whe cake WRgeWheU. IQ addiWiRQ, eggV aUe XVed 
aV aQ emXlVifieU, mRiVWeQeUV aQd QXWUiWiRQall\, aV a 
VRXUce Rf faW aQd all Whe eVVeQWial amiQR acidV. Egg iV 
XVed aV a gla]e; iW alVR acWV aV a VRXUce Rf SURWeiQ fRU 
Whe VXgaU¶V MaillaUd UeacWiRQ. 
 

 

 
 
CONCLUSION  
 
TR cRQclXde, mRVW SeRSle WhiQk WhaW bakeUV aUe jXVW 
SeRSle ZhR SXW WRgeWheU VRme iQgUedieQWV aQd WhURZ 
Whem iQ Whe RYeQ. BXW Whe WUXWh iV bakeUV aUe 
edXcaWed VcieQWiVWV. BakeUV mXVW kQRZ hRZ mXch Rf 
each iQgUedieQW WR XVe, hRZ lRQg WR bleQd, hRZ lRQg 
WR bake, ZhaW WemSeUaWXUe Whe RYeQ VhRXld be aW, eWc. 
TR be a gRRd bakeU \RX mXVW haYe a lRW Rf edXcaWiRQ 
aV Zell aV e[SeUieQce. OYeUall, bakiQg iV a VcieQce jXVW 
aV mXch aV iW iV aQ aUW. 
 
SR WhiV mXch abRXW chemiVWU\ Rf bakiQg. IQ Whe Qe[W 
VecWiRQ Ze ZRXld diVcXVV abRXW Whe leaYeQiQg ageQWV 
WhaW helS iQ UiViQg Whe dRXgh, Whe bakiQg SRZdeU aQd 
VRda aQd Whe bakeU¶V \eaVW VSeciall\. 
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BAKING POWDER 
& BAKING SODA 
 
Suman Mahato 
Student Semester III 
Department of Chemistr\ 
Surendranath College 

 
LEAVENING AGENT 
 
While mRVW hRme cRRkV haYe XVed bakiQg SRZdeU 
aQd bakiQg VRda, iQ all VRUWV Rf UeciSeV - fURm 
SaQcakeV aQd SieV, WR cRRkieV aQd cakeV ± maQ\ 
SeRSle dR QRW Ueall\ kQRZ Zh\ Whe\ aUe diffeUeQW aQd 
hRZ Whe\ VhRXld be XVed. BakiQg VRda aQd bakiQg 
SRZdeU aUe bRWh chemical leaYeQeUV, Zhich meaQV 
Whe\ make RXU bUeadV aQd cakeV UiVe. The\ dR WhiV b\ 
caXViQg a chemical UeacWiRQ WhaW UeleaVeV caUbRQ 
diR[ide aQd cUeaWeV Whe lifW iQ baked gRRd. BXW Whe\ 
aUe QRW Vame WhiQgV. 
 
BDNLQJ SRGD: ThiV iV QRWhiQg bXW VRGLXP 
ELFDUERQDWH, Zhich caQ be deQRWed b\ Whe 
chemical fRUmXla NaHCO3. IW iV TXiWe XVefXl iQ 
bakiQg aV a leaYeQiQg ageQW- a VXbVWaQce WhaW caXVeV 
fRamiQg, leadiQg WR Whe VRfWeQiQg Rf mi[WXUe. IW iV 
alVR UefeUUed WR aV VRdiXm h\dURgeQ caUbRQaWe. 

 
BakiQg VRda iV alkaliQe, Zhich meaQV iW haV a higheU 
SH YalXe WhaQ acid likeV lemRQ jXice, bXWWeU milk, 
YiQegaU, aQd RWheU cRmmRQ bakiQg iQgUedieQWV. SR, 
ZheQ iW iQWeUacWV ZiWh aQ acid Zhich haV a lRZeU SH 
YalXe, iW cUeaWeV a chemical UeacWiRQ, UeleaViQg 
caUbRQ diR[ide, aV iW WUieV WR geW WR a QeXWUal SH 
YalXe. BXW bakiQg VRda VWill Qeeded WR be mi[ed ZiWh  

 
 
 
 
 
 
 
 
 
 
 
 
 
aQ acid. SiQce iW ZaV cheaS aQd Zidel\ aYailable, 
bakeUV RfWeQ XVe VRXU milk.  

 
ThiV SURceVV ZaV XQSUedicWable, ViQce iW ZaV haUd WR 
cRQWURl hRZ acidic Whe VRXU milk ZaV, meaQiQg iW ZaV 
difficXlW WR kQRZ hRZ mXch bakiQg VRda WR XVe RU 
hRZ lRQg WR bake fRU.  

 
WheQ caUbRQ diR[ide UeleaViQg Whe cakeV RU bUeadV iV 
UiVe aQd makeV flak\ aQd VRfW. 
 
BDNLQJ PRZGHU: ThiV iV mi[WXUe Rf bakiQg VRda 
aQd mild edible WaUWaUic acid aQd VRme RWheU 
bicaUbRQaWeV aQd VRme acid ValWV. BakiQg SRZdeU iV 
made XS Rf baVeV, acidV, aQd VRme bXffeUiQg 
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maWeUialV Zhich helS iQ Whe SUeYeQWiRQ Rf eaUl\ acid-
baVe UeacWiRQ. GeQeUall\, bakiQg SRZdeU cRQWaiQV 
bakiQg VRda RU VRdiXm bicaUbRQaWe alRQe ZiWh RQe RU 
maQ\ ValWV WhaW caQ SURdXce acidic UeacWiRQV ZheQ 
diVVRlYed iQ VRlYeQWV. 

 
BakiQg SRZdeU iV a leaYeQiQg ageQW SURdXced b\ Whe 
mi[WXUe Rf a dU\ acid UeacWiQg ZiWh alkali UeacWiQg 
RQe. TheVe bakiQg acidV aUe WaUWUaWe, ShRVShaWe aQd 
VRdiXm alXmiQXm VXlfaWe XVed alRQe RU iQ 
cRmbiQaWiRQ.  

 
The UeacWiRQ iV RccXUUiQg beWZeeQ VRdiXm 
bicaUbRQaWe (NaHCO3) aQd cUeam Rf WaUWaU 
(KHC4H4O6) iV: 
 
NaHCO3 +KHC4H4O6  Æ   KNaC4H4O6 
+H2O+CO2 
SRdiXm bicaUbRQaWe aQd VRdiXm alXmiQXm VXlfaWe 
[NaAl(SO4)2] UeacW iQ a VimilaU maQQeU: 
 
3NaHCO3 +NaAl(SO4)2 Æ Al(OH)3 +2Na2SO4  
+3CO2 
 
IQ WhiV Za\, Whe bakiQg SRZdeU ZRUkV, aQd Whe 
dRXghV aUe UiVe. IQ VhRUWV, ZheQ VRdiXm bicaUbRQaWe 
mi[eV ZiWh ZaWeU, WheQ iW UeacWV ZiWh WaUWaUic acid WR 
eYRlYe caUbRQ diR[ide gaV WR make cakeV, bUeadV UiVe. 

 
AlWhRXgh, Whe\ bRWh make baWWeUV aQd dRXgh UiVe. 
The\ haYe diffeUeQW chemical makeXS. MakiQg RQe 
fRU aQRWheU caQ caXVe VRme bakiQg miVhaSV. BXW. 
bakiQg VRda haV mXch VWURQgeU leaYeQiQg SRZeU 
WhaQ bakiQg SRZdeU.  

 
SR, WhiV UeaVRQ, Whe cake RU bUeadV VZellV RU UiVeV 
Zell.  SR aV a meaVXUemeQW, 1 WeaVSRRQ Rf bakiQg 
SRZdeU iV eTXiYaleQW WR ó WeaVSRRQ Rf bakiQg VRda. 
If mi[ XS, bakiQg VRda aQd bakiQg SRZdeU, Ze caQ 
Vee aQ iQcRUUecW UiVe becaXVe bakiQg SRZdeU alVR 
cRQWaiQ aQ acidic cRmSRQeQW ZheQ Whe bakiQg VRda 
iV XVed iQVWead Rf Whe bakiQg SRZdeU, Whe flRZeU 
ZRXld VRXU, aQd haYiQg Whe ZURQg RQe iQ Whe ZURQg 
TXaQWiWieV ma\ UeVXlW iQ aQ iQcRUUecW UiVe. 
 
CONCLUSION 
 
SR faU, Ze haYe leaUQW abRXW chemical leaYeQeUV, 
WheiU WZR caWegRUieV, hRZ Whe\ ZRUk iQ bUeakiQg 
SURceVV, Zhich RQe ZRUkV beWWeU aQd VR RQ. AlWhRXgh 
iW iV QRW ideal alZa\V, bXW \RX caQ VRmeWimeV 
VXbVWiWXWe RQe fRU RWheU. NRZ leW XV mRYe RQ WR 
aQRWheU SRSXlaU leaYeQeU UeageQW BakeU¶V YeaVW. 
 



G-1ϰ 
 

BAKERS <EAST 
 
Jagannath Dalui 
Student Semester III 
Department of Chemistr\ 
Surendranath College 
 
INTRODUCTION 
 
The bakeU \eaVW iV a cRmmRQ Qame fRU Whe VWUaiQV Rf 
\eaVW. CRmmRQl\, iW iV XVed iQ bakiQg bUead aQd 
bakeU\ SURdXcW. BakeU\ \eaVW iV a cRmmeUcial 
SUeSaUaWiRQ cRQViVWiQg Rf dUied cellV Rf RQe RU mRUe 
VWUaiQV Rf Whe fXQgXV SacchaURm\ceV ceUeYiViae XVed 
aV a leaYeQiQg iQ bakiQg. The ZRUd ³\eaVW´ cRmeV 
fURm Whe SaQVkUiW ³YAS´ meaQiQg WR ³SeeWhe RU bRil´.  
YeaVW iV a micURVcRSic RUgaQiVm Zhich cRQYeUWed 
VXgaU RU VWaUch iQWR alcRhRl aQd caUbRQ diR[ide, 
eWhaQRl aQd makeV lighWeU aQd WaVWieU. BakeU¶V \eaVW 
iV alVR a ViQgle cell micUR-RUgaQ fRXQd RQ aQd aURXQd 
Whe hXmaQ bRd\.  

 
The aUW Rf bUead makiQg gReV back WR eaUl\ VWageV Rf 
diffeUeQW hiVWRUical \eaUV. BUead iV aQ imSRUWaQW SaUW 
Rf hXmaQ dieW. MaQ\ SeRSle eQjR\ cUeaWiQg beaXWifXl 
aQd XQiTXe bUeadV fURm \eaVW dRXgh.  

 
 
 
 
 
 
 
 
 
 
 
TheUe iV QR iQfRUmaWiRQ ZheQ \eaVW XVed WR make 
bUead, bXW iW iV diVcRYeUed fURm aQcieQW Eg\SW. IN 
19Wh ceQWXU\, bakeUV RbWaiQed WheiU \eaVW fURm beeU 
bUeZeUV fURm Zhich Whe\ made VZeeW-feUmeQWed 
bUeadV. ThiV SURceVV iV kQRZQ aV a µDXWch SURceVV¶. 
ThiV SURceVV VSUead WR GeUmaQ\ aQd \eaVW iV kQRZQ 
aV ³CUeam´. IQ 1825, TebbeQhaf fRXQd a Za\ WR make 
a \eaVW iQWR a cake fRllRZed b\ Whe Za\ Rf e[WUacWiQg 
mRiVWXUe. IQ 1867, ReimiQghaXV XVed Whe filWeU 
SURceVV aQd Whe UeceQWl\ WhiV SURceVV fRllRZ fRU 
makiQg bakeU¶V \eaVW. 
 
T<PES 
 
BakeU¶V \eaVW iV aYailable iQ VeYeUal diffeUeQW fRUmV, 
iQclXdiQg cRmSUeVV, dUied/gUaQXlaU, cUeam, RU liTXid 
iQVWaQW, eQcaSVXlaWed aQd fUR]eQ.  

 
DU\ \eaVWV aUe gRRd chRiceV fRU lRQgeU-WeUm VWRUage, 
bXW Whe liTXid \eaVW aUe QRW gRRd chRiceV fRU Whe lRQg 
VWRUage aW URRm WemSeUaWXUe DiffeUeQW W\SeV Rf 
bakeU¶V \eaVW: 
 
CUHDP \HDVW: CUeam \eaVW iQ Whe clRVeVW fRUm WR 
Whe \eaVW Rf Whe 19Wh ceQWXU\. IW iV baVicall\ a 
VXVSeQViRQ Rf \eaVW cell iQ liTXid, WakeQ fURm gURZWh 
mediXm. IWV SUimaU\ XVed iV iQ iQdXVWUial bakeUieV 
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ZiWh high YRlXme diVSeQViQg aQd mi[iQg eTXiSmeQW. 
IW iV QRW gRRd chRiceV fRU Whe Vmall bakeUieV. 

      
CRPSUHVV \HDVW: iV made fURm cUeam \eaVW fURm 
Zhich mRVW Rf Whe liTXid iV dUaiQed. IW iV XVed fRU 
iQdXVWUial aQd fRU hRme XVe.  

 
IQVWDQW \HDVW: LRRkV like acWiYe dU\ \eaVW, bXW 
gUaQXleV aUe VmalleU iQ diameWeU. IW alVR laVWV mXch 
VhRUWeU Wime. IW dReV QRW haYe WR be Ueh\dUaWed 
befRUe XVe. IW iV alVR XVed fRU hR 

 
RDSLG-ULVH \HDVW: IW iV a W\Se Rf dUied \eaVW WhaW iV 
Rf a VmalleU gUaQXlaU Vi]e aQd caQ be diVVRlYed faVWeU 
iQ dRXgh. IW giYeV mRUe caUbRQ diR[ide WhaQ RWheU 
\eaVW W\SeV aQd UaiVeV Whe dRXgh mXch faVWeU. RaSid-
UiVe \eaVW iV RfWeQ XVed iQ bUead machiQeV.   
 

 
AFWLYH GU\ \HDVW: AcWiYe dU\ \eaVW iV Rf Whe W\Se Rf 
\eaVW mRVW cRmmRQl\ aYailable WR QRQ-cRmmeUcial 
bakeUV. IW cRQViVWV Rf cRaUVe RblRQg gUaQXleV Rf \eaVW, 
ZiWh liYe \eaVW cell eQcaSVXlaWed iQ a Whick jackeW Rf 
dU\, dead cellV, ZiWh gURZWh mediXm. IW mXVW be 
Ueh\dUaWed befRUe XVe. IW VWaUWed aW URRm 
WemSeUaWXUe fRU \eaU, Zhile fUR]eQ, iW caQ laVW 10 
\eaUV aQd XVed fRU hRme. 

 
CONCLUTION 
 
TheUe aUe fiYe W\SeV Rf BakeU \eaVW Zhich aUe XVed fRU 
bakeU\ iQdXVWU\ bXW VRme Rf Whem caQQRW XVe fRU 
Vmall bakeU\. WheQ cRQVideU Whe YalXe Rf diffeUeQW 
QXWUieQWV YeUVXV Whe QXWUieQWV SURYided b\ bakeU 
\eaVW iQ XVe, aW 3% /fW, e[ceSW fRU YiWamiQ-D aQd 
fRlaWe. YeaVW Sla\ aQ imSRUWaQW URle WR cRQYeUWed 
VXgaU RU VWaUch iQWR flaYRXU aQd alcRhRl V\QWheViV, 
ZheUe \eaVW acW aV a caWal\VW fRU bUeakiQg Rf VXgaU iQ 
feUmeQWaWiRQ SURceVV. DiffeUeQW W\SeV Rf \eaVW chaQge 
Whe dRXgh behaYiRXU aQd feUmeQWaWiRQ, Zhich helS 
iQ geQeUaWiQg diffeUeQW W\SeV Rf baked SURdXcWV. 
 
SR WhiV mXch abRXW BakeU¶V YeaVW. NRZ leW XV mRYe 
RQ WR Whe Qe[W VecWiRQ Rf WhiV chaSWeU i.e., URWi, 
chaSaWi aQd dRVa WhaW aUe alVR baked bXW ZiWhRXW 
mXch YiVible UiVe. 
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ROTI, CHAPATI 
AND DOSA 
Arijit Banerjee 
Student Semester III 
Department of Chemistr\ 
Surendranath College 
 
 
INTRODUCTION 
 
RRWi, chaSaWi aQd dRVa aUe VRme Zell-kQRZQ meal iQ 
IQdiaQ VXbcRQWiQeQWal fRRd. ChaSaWi iV a W\Se Rf URWi 
aQd WheVe aUe SRSXlaU (chaSaWi aQd URWi) iQ QRUWheUQ 
IQdia aQd DRVa iQ VRXWheUQ IQdia. ChaSaWi aQd URWi 
aUe XQOHDYHQHG IODWEUHDG maiQl\ SUeSaUed iQ Whe 
IQdiaQ VXbcRQWiQeQW. LeW XV kQRZ hRZ Whe\ aUe 
SUeSaUed. ChaSaWiV aUe made XViQg a VRfW dRXgh b\ 
mi[iQg ZheaW flRXU (kQRZQ aV aWWa), ValW aQd ZaWeU.  

 
ChaSaWi dRXgh iV QRZ mRXlded ZiWh Whe haQd made 
iQWR a fiVW aQd lefW fRU aW leaVW 10 RU 15 miQXWeV fRU Whe 
glXWeQ iQ Whe dRXgh WR deYelRS. AfWeU WhaW, Whe dRXgh 
becRmeV VRfWeU aQd mRUe Sliable.  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
Small SRUWiRQV Rf Whe dRXgh aUe SiQched Rff aQd 
fRUmed iQWR URXQd ballV WhaW aUe SUeVVed beWZeeQ Whe 
WZR SalmV WR fRUm diVcV Zhich aUe WheQ diSSed iQWR 
flRXU aQd URlled RXW RQ a ciUcXlaU URlliQg bRaUd aQd 
b\ XViQg a URlliQg SiQ (kQRZQ aV belaQ), iQWR a 
WhiQQeU ciUcXlaU VhaSe.  

 
NRZ-a-da\V WheUe aUe alVR URWi-makeUV Zhich 
aXWRmaWe Whe ZhRle SURceVV. The URlled-RXW dRXgh iV 
WheQ WhURZQ RQ Whe SUeheaWed dU\ WaZa aQd cRRked 
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RQ bRWh VideV. The hRW WaZa cRRkV Whe chaSaWi UaSidl\ 
fURm Whe iQVide. IW iV alVR SRVVible WR SXff XS Whe URWi 
diUecWl\ RQ Whe WaZa.  

 

 

 

OQce cRRked, chaSaWWiV aUe RfWeQ WRSSed ZiWh bXWWeU 
RU ghee.  

 
IQ EaVWeUQ IQdia, iW iV kQRZQ aV RRWi. RRWi aQd 
chaSaWi aUe Whe VRXUce Rf caUbRh\dUaWeV, faW, 
YiWamiQV, aQd miQeUalV. SR, mRVW Wime iW XV VeUYed aV 
meal. PaUaWhaV aUe alVR VRme YaUieW\ Rf WheVe URWi 
aQd chaSaWiV. AQd WheUe ma\ be VR maQ\ YeUViRQV Rf 
SaUaWha ZiWh diffeUeQW VWXffiQg. 

 

  
SR WhiV mXch abRXW Whe XQleaYeQed flaW-bUead 
YeUViRQV i.e., URWi aQd chaSaWi aQd WR VRme e[WeQW 
SaUaWha, Whe VSecialiW\ Rf QRUWh IQdiaQV. LeW XV QRZ 
mRYe RQ WR Whe VRXWh IQdiaQV faYRXUiWe DRVa. 
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DOSA 
 
DRVa iV RQe Rf Whe mRVW demaQded fRRd iQ VRXWheUQ 
IQdia. DRVe/dRVai iV a Uice SaQcake, RUigiQaWiQg fURm 
SRXWh IQdiaQ VWaWeV, made fURm a feUmeQWed baWWeU 
SUedRmiQaQWl\ cRQViVWiQg Rf leQWilV aQd Uice. DRVa iV 
Whe AQglici]ed Qame becaXVe iW iV Qamed diffeUeQWl\ 
iQ VRme VWaWeV, e[amSle, µdRVai¶ iQ Tamil, µdRVe¶ iQ 
KaQQada aQd µdRVa¶ iQ Mala\alam. IWV maiQ 
iQgUedieQWV aUe Uice aQd black gUam. DRVaV aUe a 
cRmmRQ diVh iQ SRXWh IQdiaQ fRRd. BXW QRZ-a-da\V 
haYe becRme SRSXlaU all RYeU Whe IQdiaQ 
VXbcRQWiQeQW.  
 
INGREDIENTS 
 

 
 
PREPARATION 
 
A mi[WXUe Rf Uice aQd black gUam WhaW haV beeQ 
VRaked iQ ZaWeU iV gUiQded fiQel\ WR fRUm a baWWeU. 
The SURSRUWiRQ Rf Uice WR leQWilV iV geQeUall\ 3:1 RU 
4:1. AfWeU WhaW, Whe baWWeU caQ feUmeQW RYeUQighW, 
befRUe beiQg mi[ed ZiWh ZaWeU.  

 
The baWWeU iV WheQ ladled RQWR a hRW WaZa gUeaVed 
ZiWh Ril RU ghee.  
 

 
IW iV VSUead RXW ZiWh Whe baVe Rf a ladle RU bRZl WR 
fRUm a SaQcake. IW caQ be made eiWheU WR be Whick like 
a SaQcake, RU WhiQ aQd cUiVS\.  
 

 
A dRVa iV VeUYed hRW, eiWheU fRlded iQ half RU URlled 
like a ZUaS. IW iV XVXall\ VeUYed ZiWh chXWQe\ aQd 
VambaU. DRVa iV a healWh\ SURWeiQ Uich fRRd. IW makeV 
a gUeaW fRRd WR VWaUW RXU da\. 
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DRVa caQ be VWXffed ZiWh filliQgV Rf YegeWableV aQd 
VaXceV WR make a TXick meal.  

 
SERVING  
 
DRVaV aUe W\Sicall\ VeUYed ZiWh a YegeWaUiaQ Vide diVh 
Zhich YaUieV accRUdiQg WR UegiRQal aQd SeUVRQal 
SUefeUeQceV. CRmmRQ Vide iWemV aUe: 
x SambaU 
x ChXWQe\: e[amSleV iQclXde cRcRQXW chXWQe\ (a 

Vemi-VRlid SaVWe made XS Rf cRcRQXW, dal 
(leQWilV), gUeeQ chilli aQd miQW RU cRUiaQdeU) eWc. 

x Idli SRdi RU milagaiSRdi: a leQWil SRZdeU ZiWh 
VSiceV aQd VRmeWimeV deViccaWed cRcRQXW, mi[ed 
ZiWh VeVame Ril RU gURXQdQXW Ril RU ghee 

x IQdiaQ SickleV 
 
T<PES OF DOSA 
 
The mRVW SRSXlaU YeUViRQ iV Whe maVala dRVa, ZiWh a 
filliQg Rf Whe SRWaWR maVala. M\VRUe maVala iV Whe 
VSicieU YeUViRQ Rf iW. Sada (SlaiQ) iV ZiWhRXW filliQg; 
SaSeU dRVa iV a WhiQ aQd cUiVS YeUViRQ. TheUe iV  

MASALA DOSA 

aQRWheU YeUViRQ Qamed SeW dRVa WhaW iV YeU\ VSRQg\, 
VRfW, aQd lighW, VeUYed iQ a VeW Rf 3 dRVa SeU VeUYiQg. 
ThRXgh dRVa W\Sicall\ UefeUV WR Whe YeUViRQ made 
ZiWh Uice aQd leQWilV, maQ\ RWheU YeUViRQV e[iVW. RaYa 
dRVa iV made cUiVSieU XViQg VemRliQa. NeZeU UeciSeV 
haYe beeQ deYelRSed WhaW XVe fXViRQ, like ChiQeVe 
dRVa, cheeVe dRVa, SaQeeU dRVa aQd maQ\ mRUe. 
 

 
PAPER DOSA 

PLAIN DOSA 
 

SET DOSA 
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SPONGE DOSA 

 
NUTRITION 
 
The maiQ iQgUedieQWV Rf dRVa aUe Uice (OU\]a VaWiYa) 
aQd black gUam (PhaVeRlXV mXQgR). WhiWe Uice, 
Zhich iV QRUmall\ XVed fRU dRVa, cRQWaiQV abRXW 90% 
caUbRh\dUaWeV, 8 SeUceQW SURWeiQV aQd 2% faW. IW iV 
alVR a gRRd VRXUce Rf calciXm, magQeViXm, 
ShRVShRUXV, maQgaQeVe, VeleQiXm, iURQ aQd 
YiWamiQV, fRlic acid, WhiamiQe, aQd QiaciQ. IW haV lRZ 
fibeU cRQWeQW aQd cRQWaiQV SUR-iQflammaWRU\ Rmega-
6 faWW\ acidV. Black gUam RU MXQgR beaQ iV Uich iQ 
caUbRh\dUaWeV (abRXW 60%) aQd SURWeiQV (abRXW 
25%), IW alVR cRQWaiQV abRXW 18% Rf dieWaU\ fibeU aQd 
iV a gRRd VRXUce Rf miQeUalV, SRWaVViXm, calciXm, 
iURQ aQd YiWamiQV, QiaciQ, WhiamiQe, aQd UibRflaYiQ. 
Black gUam haV beeQ fRXQd WR be eVSeciall\ XVefXl iQ 
cRQWURlliQg chRleVWeURl leYelV. 
 

 
 

FERMENTATION 
 
FeUmeQWaWiRQ giYeV Whe chaUacWeUiVWic We[WXUe 
(leaYeQiQg), aURma aQd WaVWe WR Whe dRVa baWWeU alRQg 
ZiWh imSURYed digeVWibiliW\ aQd QXWUiWiRQal YalXe 
(Fig. 2). FeUmeQWaWiRQ iV Whe SURceVV Rf cRQYeUWiQg 
caUbRh\dUaWeV WR alcRhRl RU RUgaQic acidV ZiWh Whe 
helS Rf micURRUgaQiVmV, XQdeU R[\geQ fUee 
cRQdiWiRQV. The VcieQce Rf feUmeQWaWiRQ iV kQRZQ aV 
]\mRlRg\ RU ]\mXUg\ WRR.  

 
The micURRUgaQiVmV WhaW aUe UeVSRQVible fRU Whe 
feUmeQWaWiRQ aUe QaWXUall\ SUeVeQW iQ Whe iQgUedieQWV 
Rf dRVa baWWeU, black gUam aQd Uice. SRme Rf Whe 
feUmeQWaWiRQ bacWeUia/micURbeV aUe alVR SURYided b\ 
ZaWeU aQd aiU. A WemSeUaWXUe Rf 25�-30� C iV fRXQd WR 
be highl\ faYRXUable fRU Whe micURRUgaQiVmV WR bRRVW 
Whe feUmeQWaWiRQ SURceVV. 
 
CHEMISTR< BEHIND 
 
FeUmeQWaWiRQ Rf dRVa baWWeU iV caUUied RXW maiQl\ b\ 
LacWRbacillaleV RU lacWic acid bacWeUia (bacWeUia WhaW 
cRQYeUW milk WR \RgXUW), UecRgQi]ed aV lacWRbacillXV 
delbUXeckii, L. lacWiV, SWUSWRciccXV lacWiV, S. faecaliV, 
LeXcRQRVWRc meVeQWeURideV aQd 
PedicRcRccXVceUeYiViae. Wild \eaVWV, UecRgQi]ed aV 
SacchaURm\ceV ceUeYiViae, DebaU\Rm\ceV haQVeQii 
aQd TUichRVSRURQ beigelli, RQ Whe RWheU haQd, aUe 
fRXQd WR SURdXce flaYRXU cRmSRXQdV aQd helS iQ Whe 
VacchaUificaWiRQ (h\dURl\ViV) Rf VWaUch. IQ Whe eaUl\ 
VWageV Rf feUmeQWaWiRQ, Whe µheWeURfeUmeQWaWiYe¶ W\Se 
bacWeUia like LeXcRQRVWRc meVeQWeURideV aUe fRXQd 
WR SUedRmiQaWe, SURdXciQg caUbRQ diR[ide aQd 
alcRhRl alRQg ZiWh Whe lacWic acid (Whe mXcilagiQRXV 
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SURSeUW\ Rf dRVa baWWeU helSV WR WUaS Whe caUbRQ-
diR[ide eYRlYed dXUiQg feUmeQWaWiRQ Zhich UeVXlWV 
iQWR leaYeQiQg Rf Whe baWWeU). 
 
DXUiQg Whe laWeU VWageV Rf Whe feUmeQWaWiRQ Whe 
hRmRfeUmeQWaWiYe lacWic acid bacWeUia like 
LacWRcRccXV lacWiV dRmiQaWe aQd SURdXce RQl\ lacWic 
acid. DXe WR WhiV baWWeU VWaUWV WXUQiQg VRXU RYeU Whe 
Wime. SWaUch iQ Whe Uice aQd black gUam (RU iQ 
geQeUal) cRQWaiQV WZR W\SeV Rf hRmRSRl\VacchaUideV, 
am\lRVe aQd am\lRSecWiQ. Am\lRVe iV aQ XQbUaQched 
hRmRSRl\VacchaUide cRQViVWiQg Rf abRXW 5-600 
glXcRVe XQiWV, liQked b\ Į-(1→4) gl\cRVidic bRQdV. IW 
fRUmV a heli[ VWUXcWXUe ZiWh Vi[ glXcRVe XQiWV iQ each 
heli[. Am\lRSecWiQ iV a bUaQched mRlecXle fRUmed b\ 
VeYeUal glXcRVe XQiWV UaQgiQg fURm VeYeUal hXQdUedV 
WR fifW\ WhRXVaQd iQ a maiQ chaiQ, Zhich aUe jRiQed 
b\ Į-(1→4) gl\cRVidic bRQdV. 

 
LaWeUal chaiQV Rf abRXW 20-30 glXcRVe XQiWV aUe 
liQked WR Whe maiQ chaiQ b\ a Į-(1→6) gl\cRVidic 
bRQd. GlXcRVe XQiWV RQ Whe laWeUal chaiQ aUe liQked 
agaiQ, jRiQed ZiWh WhemVelYeV b\ Į-(1→4) gl\cRVidic 
bRQdV. TheVe bUaQcheV SURYide a VSRQg\ fibUe-like 
VWUXcWXUe WR Whe am\lRSecWiQ aQd SUeYeQW Whe 
fRUmaWiRQ Rf a helical VWUXcWXUe. DXUiQg Whe 
feUmeQWaWiRQ SURceVV Whe VWaUch cRQWeQW Rf Whe dRVa 
baWWeU iV h\dURl\Ved (bURkeQ dRZQ) \ieldiQg 
malWRWUiRVe aQd malWRVe fURm am\lRVe, RU malWRVe, 
glXcRVe, aQd limiW de[WUiQ fURm am\lRSecWiQ, ZiWh 
Whe helS Rf am\laVeV, Whe calciXm meWallReQ]\meV. 
TheVe am\laVe eQ]\meV (maiQl\ Į-am\laVe, ǃ-
am\laVe, aQd Ǆ-am\laVe) aUe SURYided b\ Whe 
micURRUgaQiVmV (\eaVWV aQd bacWeUia) QaWXUall\ 
SUeVeQW iQ Whe iQgUedieQWV Rf dRVa baWWeU aQd Whe 
aWmRVSheUe. 

The glXcRVe, aQd RWheU VXgaU mRlecXleV, WheQ 
XQdeUgR a VSliWWiQg SURceVV called gl\cRl\ViV, a 
mXlWiVWeS meWabRlic SaWhZa\ Zhich iQYRlYeV a 
VeTXeQce Rf abRXW WeQ eQ]\me-caWal\]ed UeacWiRQV. 
Gl\cRl\ViV caQ RccXU eiWheU iQ SUeVeQce RU abVeQce Rf 
R[\geQ. ThiV iV caUUied RQ iQ WZR VlighWl\ diffeUeQW 
Za\V, deSeQdiQg RQ Whe micURRUgaQiVmV (eQ]\meV) 
aQd cRQdiWiRQV iQYRlYed iQ Whe SURceVV. IQ EmbdeQ±
Me\eUhRf±PaUQaV SaWhZa\ (hRmRlacWic SURceVV), 
glXcRVe iV gUadXall\ VSliW iQWR WZR mRlecXleV Rf 
S\UXYaWe (3 caUbRQ VXgaU) aQd \ieldV WZR mRlecXleV 
Rf ATP (fUee eQeUg\ cRQWaiQiQg mRlecXle) aQd WZR 
"high eQeUg\" elecWURQ caUU\iQg mRlecXleV Rf NADH. 
SR, WhiV iV Whe chemiVWU\ behiQd feUmeQWaWiRQ. 
 

 
 
CONCLUSION 
 
HeQce fURm WhiV VecWiRQ, Ze kQeZ abRXW diffeUeQW 
W\SeV Rf dRVa, hRZ Whe\ aUe made aQd ZhaW kiQd Rf 
QXWUieQWV Ze caQ gaiQ fURm Whem. The chemiVWU\ 
behiQd feUmeQWaWiRQ alVR WUied WR be XQdeUVWRRd. 
LaVW, bXW QRW Whe leaVW, healWh\ fRRdV SURYide 
QXWUiWiRQ WhaW giYeV XV QRW RQl\ Sh\Vical healWh bXW 
alVR immXQiW\ WR SUeYeQW diVeaVe. 
 
SR WhiV mXch abRXW bakiQg. LeW XV QRZ mRYe RQ WR 
Whe Qe[W chaSWeU WR e[SlRUe abRXW a diffeUeQW VecWRU Rf 
Whe cXliQaU\ ZRUld. 
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PRELUDE 

__________________________________ 

 

Dairy products are mass produced and ingredients 
in many different foods. A simple definition of 
Dairy, is any foods made from the milk products of 
animals, or produced in the mammary glands. 
Dairy products, for those that can consume them 
act as a source of protein, fat and sugar and they are 
processed in a similar fashion to these groups. Dairy 
contains useful nutrients such as calcium, which 
has been shown to improve bone strength and 
especially in developing children. Among the 
various product of dairy the curd, yogurt, butter and 
cheese as food dairy product that was introduced 
centuries, are most familiar with our morden life 
ago. 

 
EVOLUTION 

Dairy has been in use since prehistoric period. In 
India, from the historical evidence it suggests that 
dairy may have been in use at least since the 
Harappan Civilization (3300±1300 BCE). The first 
written mention of milk and dairy products in the 
subcontinent is found in the Rigveda which might 
have been written in around 1700 BCE. The earliest 
evidence of milk use dates back to around 6,500 
BCE. A team led by Richard Evershed, a 
biogeochemist at the University of Bristol, 
discovered residues of milk fats on pottery found in 
Northwest Turkey. It is believed that raw milk 
Zasn¶t actuall\ consumed b\ people at this time due 
to uniform lactose intolerance in adults. The high 
amounts of milk fats found in the pottery suggest 
that people ate butter, cheese and yogurt, rather 
than consuming raw milk. The entry counted foods 
that are still prominent in the Indian diet today such 
as curd, butter, buttermilk, and ghee. According to 
ancient records passed down through the centuries, 

the making of highlighted food dairy product dates 
back more than 4,000 years. 

For centuries, yogurt was made only within the 
home and not for mass production. That all changed 
when in 1905 Bulgarian microbiologist Stamen 
Grigorov discovered Lactobacillus bulgaricus, the 
bacteria strain that ferments milk into yogurt. Soon 
after Grigorov's breakthrough discovery, Danone, 
(or as we know it in the US, Dannon), began to 
produce commercialized yogurt in 1919 in 
Barcelona, Spain. 

MODERN TREND 

The dairy products are the most important foods 
that can sustain the nutrition and health of people 
at least in India. That is why the dairy industry has 
been continuously evolving and developing its 
direction in order to meet the recent trends of 
consumer demands and flavours. Different t\pe¶s 
flavours products have been prepared in markets. 

 
On this valuable dairy products knowledge, let us 
now enter into the health beneficiary fields of dairy 
food products like curd, cheese, butter and yoghurt 
to explore it further in light of chemistry behind it. 

 
 

http://www.bacillusbulgaricus.com/lactobacillus-bulgaricus
http://www.dannon.com/our-history
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WHAT IS CURD? 

In simple words curd is the coagulated form of milk. 
It constitutes a major portion of dairy products. 
Curd is a best example of easy to digest food that 
contains essential nutrients, proteins, minerals for 
human body. 
 

 
 
HISTORY OF CURD: 

Card has been a part of human diet for thousands of 
years and goes by many names throughout the 
world. Indian ayurvedic books, dating from about 
6000 BC, refer to the health benefits of consuming 
fermented milk products. Today hundreds of Curd 
and Cheese products are found in Indian cuisine. 
 
SCIENCE BEHIND THE CURD 

FORMATION: 

Initial materials required for curd formation is milk 
and the starter (day old curd). Now the question is 
how a spoonful of starter curdles a whole bowl of 
milk? Milk is an excellent ensemble of various 
carbohydrates, proteins, fats, vitamins and 
minerals. The characteristic white colour of milk is 
due to the presence of a protein called casein. 
Besides, the "milk sugar" mainly contains lactose (a 
disaccharide). 
Starter is an old curd which contains bacteria called 
Lactobacillus sp. These bacteria converts milk to 
curd. 
 

 
Image-Lactobacillus sp. 

At room temperature lactobacillus bacteria present 
in milk uses lactose and multiplies itself until the 
conditions are favorable. Lactose present in milk is 
utilised by bacteria and converted to lactic acid by 
an enzymatic reaction. 

 
Lactic acid accumulates in milk, increases the H+ 
ion concentration which decreases the pH of milk. 
Lactic acid acts on globular protein (casein) present 
in milk and denaturate it. This denaturation 
destroys the tertiary and quaternary structures of 
proteins and the globular proteins are converted 
into fibrous proteins, thus giving a thick texture to 
the milk. Coagulated casein curdles into curd and 
the remaining liquid in milk as Whey (light yellow 
coloured). 
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NUTRITIONAL VALUE OF CURD 

 
Nutrients of Curds Values 

 
Calories 61Kcal 
Carbohydrates 4.7g 
Proteins 5.1g 
Fats 3.5g 
 
Minerals 
Calcium 121 mg 
Iron 0.1 mg 
Phosphorus 141 mg 
Magnesium 12.0 mg 
Selenium 2.2 µg 
Zinc 0.6 mg 
 
Electrolytes 
Potassium 155 mg 
Sodium 46.0 mg 
 
Vitamins 
Vitamine A 99.0 IU 
Vitamine C 0.5 mg 
Vitamine K 0.2 µg 
Vitamine B12 0.4 µg 
Vitamine B2 0.2 mg 
Vitamine D 0.1 mg 
Folic Acid 7 µg 

 
MODERN SCIENTIFIC (INDUSTRIAL) 

TECHNIQUE OF PREPARATION OF CURD 

Receiving of milk 
↓ 

Pre-heating (35-40 oC) 

↓ 

Filtration/ clarification 
↓ 

Standardization 
↓ 

Pre-heating (60 oC) 
↓ 

Homogenization (176 kg/ sq cm) 
↓ 

Pasteurization (80-90 oC/ 15-30 min) 
↓ 

Cooling (22-25 oC) 
↓ 

Addition of starter cultures (1-1.5%) 
↓ 

Packaging 
↓ 

Incubation (22-25 oC/ 16-18 hrs) 
↓ 

Dahi 
↓ 

Cooling and storage (4-5 oC) 
 

BENEFICIARY ROLE OF CURD IN HUMAN 

BODY 

 
 Curd helps to improve our digestive system, by 

making nutrients (from other food items) easy 
to absorb. Recent studies have found that it 
helps to cure stomach infections including H. 
Pylori infection. 

 Curd contains some good bacterias (also called 
Probiotics), which strengthen our immune 
system. Consuming curd on a regular basis can 
lead us to a better health. It also inhibits 
vaginal infection. 

 Curd reduces the risk of coronary heart 
diseases, by preventing the formation of 
cholesterol in arterial region. 

 Curd contains Calcium and Phosphorous, both 
of which are immensely important for the 
growth and maintenance of bones and teeth. 

 Calcium present in curd controls the level of 
Cortisol in our body, Imbalance of which leads 
towards diseases like hypertension and 
obesity. 

 Curd can be an alternative of milk for those 
people Zho can¶t digest milk (Lactose 
intolerant). 

 It contains Vitamin E, Zinc, phosphorous, all of 
which play important role to improve skin 
texture. 
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 Dandruff is a very common hair problem, 

which is nothing but a type of fungal infection. 
Lactic acid present in curd has antifungal 
properties. Applying curd on scalp can help to 
eliminate dandruff from hair. 

 
Modern studies have found that Curd plays 
important role in treatment of some critical 
diseases like Cancer, Insomnia, Diabetes etc. It also 
helps to improve lipid profile and to prevent various 
liver diseases can be chopped, ground, shaved, or 
melted and is preferred for ganache, glazes, mousse, 
and pudding. It can also be found in nearly any 
chocolate dessert you can imagine. Semi-sweet 
chocolate chips are the preferred form in chocolate  

 
chip cookies. Since dark chocolate does not contain 
milk, it is useful in vegan recipes as well. 
 
 

 

CONCLUSION 

 

Curd represents that rare category of food which is 
easy to prepare, consume and digest. It helps in 
beating intense heat of summer, in addition to 
enhancing vitality and stamina. That is why, it is an 
integral part of daily diet of the people across 
various tropical countries. In fact its origin is linked 
to Indian subcontinent. However in any case, 
consumption of this dairy product enhances our 
life-span. 
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Yogurt has been consumed by human beings for 
hundreds of years. Yogurt is a well-liked dairy 
product which is made by the bacterial 
fermentation of milk. It provides protein and 
calcium, and it may enhance healthy gut bacteria. 
The Zord ³\ogurt´ is believed to have come from the 
Turkish Zord ³\ogurmak´, which means to thicken 
coagulate, or curdle. Today, the FDA defines yogurt 
as a milk product fermented by two bacterial 
strains: a lactic acid producing bacteria: 
Lactobacillus bulgaricus and Streptococcus 
thermophile. 
 
CHEMISTRY OVER THE YOGURT: 

 

Yogurt prepared when bacteria ferment the sugar 
lactose (C12H22O11) into lactic acid (C3H6O3). The 
lactic acid makes the milk more acidic (lower the 
pH), causing the proteins in milk to coagulate. The 
main protein in dairy milk is casein. The acidity 
gives yogurt its tangy flavour, while the coagulated 

proteins result in a thickened, creamy texture. 
There is no simple chemical equation for yogurt 
production since multiple reactions occur. Several 
types of bacteria can ferment lactose. Yogurt 
cultures may contain Lactobacillus delbrueckii 
subsp. bulgaricus, other Lactobacillus strains, 
Streptococcus thermophilus, and bifido bacteria. 

 

 

 

BASIC STEPS TO MAKING HOMEMADE 

YOGURT 

 

There are six basic steps for making yogurt at home: 
1. Heat the milk to 180 degrees 

Fahrenheit. This kills whatever unsavory 
microbes may be lurking in your milk and 
ensures \ou¶ve got no remnant bacteria, 
pathogens, mold, or spores. When you create 
an environment for bacteria to multiple, you 
only want the good bacteria (which you 
introduce to the milk) to multiply. Heating the 
milk also creates a thicker yogurt by changing 
the protein structure. 

2. Cool the milk to 112-115 degrees 

Fahrenheit. After \ou¶ve made the milk 
inhospitable for the bad stuff, you want to 
make it hospitable for the good bacteria± your 
starter mix. Use the same instant read 
thermometer you used when heating your 
milk, to knoZ Zhen it¶s cooled to 112-115 
degrees Fahrenheit. 

3. Add your yogurt starter– the good 

bacteria. Pour out one cup of warm milk and 
stir in either a yogurt starter (use 
Yogourmet) or 3 tablespoons of pre-made 
yogurt. For a good starter, look for lactic acid 
forming bacteria. At a minimum you want 
Lactobacillus bulgaricus and Streptococcus 
thermophilus. Other good bacteria include 
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Lactobacillus acidophilus and 
Bifidobacterium lactis. 

4. Stir the yogurt starter with the rest of 

the milk. This spreads the good bacteria 
throughout all the milk. 

5. Pour the milk into jars and incubate 

for 7-9 hours. A consistent, luke-warm 
temperature is paradise for all your good 
bacteria and promotes their growth. The 
longer you incubate your yogurt the thicker 
and tangier it¶ll be. And after about 8 hours, 
\ou¶ll have delicious, health\, thick and 
creamy yogurt. 

6. Place the jars in the fridge to cool and 

set. Cool the yogurt in the refrigerator for a 
couple of hours. As the yogurt cools it will 
get even thicker. 

 
 
WHAT ARE THE HEALTH BENEFITS OF 

YOGURT? 

 
Yogurt may provide potential health benefits by 
enhancing nutrient absorption and digestion. It¶s 
very nutritious, and eating it regularly may boost 
several aspects of your health. For example, yogurt 
has been found to reduce the risk of heart disease 
and osteoporosis, as well as aid in weight 
management. Yogurts contain high nutrients as 
protein, calcium, vitamins B12, D and riboflavin, 
and live culture, or probiotics, which can enhance 
the gut microbiota. 
 

 

 
Yogurt provides an impressive amount of protein 
which support metabolism by increasing your 
energy expenditure, or the number of calories that 
you burn throughout the day. These can offer 
protection for bones and teeth and help prevent 
digestive problems. 
 

 
The yogurt containing probiotic bacteria 
successfully protects children and pregnant women 
against the effects of heavy metal exposure. Low-fat 
yogurt can be a useful source of protein on a weight-
loss diet. It is seen that amazing Yogurt face mask 
benefits for skin. Yogurt contains beneficial lactose 
fermenting bacteria commonly found in milk, 
similar to the bacteria ² or microflora ² found in 
the breasts of mothers who have breastfed. Lactose 
fermenting bacteria in the breast is protective and 
reduction in the risk of breast cancer. 
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³The PRRQ LV Pade Rf a gUeeQ cheeVe.´ 
------                             Thomas Heywood 
 

WHAT IS THE CHEESE? 

 

Cheese is one of the fermented milk-based foods 
characterized by its many different flavour, texture 
and aroma. It was first exposed by herdsmen who 
Zould put their dail\ rations of milk in dried calves¶ 
stomachs. While stored in this outlandish 
container, the heat from the sun would naturally 
combine the milk and the digestive enzyme, rennet, 
which would form a white lump in diluted whey. So, 
the milk would coagulate and form curds and whey. 
It is probable that the process of cheese making was 
discovered accidentally by storing milk in a 
container made from the stomach (source of rennet 
enzyme) of animal. 
 

 
 

INGREDIENT OF CHEESE: 

Cheese is a good source of calcium and protein; 
however, it also similar to high in saturated fats and 
sodium. Its ingredients are water, calcium, sodium 
chloride, fat, protein, mineral crystals 
 
PREPARATION OF CHEESE 

 

Standardization: The fat and protein levels of 
collected milk from farms have to be adjusted to 

create a uniform product with highest possible 
yield, by standardization process. 
Pasteurization: Standardized milk is pasteurized 
by heating to 161 degrees Fahrenheit for 15 seconds 
to inactivate all milk-borne pathogens and most of 
the naturally occurring enzymes. 
Additives: Annatto is added to give cheese an 
orange or yellow colour, hydrogen peroxide and 
benzyl peroxide are added to some varieties to 
bleach colour. CaCl2, Na2PO4 and also Ca3(PO4)2 are 
added to speed up coagulation and improve the 
firmness and yield of the cheese. 
Starter Cultures: For acidification starter culture 
is added and the milk is stirred to mix it, starter 
culture cultures consist of lactic acid bacteria, which 
ferment the sugar in milk they convert lactose to 
lactic acid. These bacteria allow the milk to 
coagulate faster when rennet is added, since rennet 
enzymes work better under acidic condition and 
contribute greatly to flavour and texture formation. 
The CO2 gas generated during the process helps to 
form eyes. 

 
Glucose + ADP + Pi             Lactate + Ethanol + 

CO2 + ATP 

. 
Rennet Addition:  Rennet consists of a number 
of enzymes, especially chymosin, which is produced 
in the stomachs of mammals for digestion of the 
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mother¶s milk. Ch\mosin is a protease or proteol\tic 
enzyme, meaning that it breaks down protein and 
forms a curd. 
The chief protein of milk is called Casein, it is an 
amorphous white solid, and in cow milk 3% of 
casein is present. Renne attacks casein, casein 
comes in the form of micelles, made up of sub 
micelles and stabili]ed b\ ǉ -casein. The micelle is 

thus destabilized, and various interactions then 
allow the caseins to aggregate into a three-
dimensional coagulum. Chymosin is water-soluble, 
so the more moisture in the curd the more chymosin 
is retained in the cheese, leading to extra flavour 
development later on. After action of rennet we 
observe gel like texture 
 
Casein + Rennet  Para-casein (gel)   + 

Macropeptides 

Salting: Sodium chloride is added to cheese after 
drying the curd to enhance flavour and to control 
microbial and enzymatic activity. Acid production 
by micro-organisms is prevented by addition of 
NaCl. 
 
Casein comprises 80% of the protein in milk. The 
casein molecules are normally wrapped into 
compact spheres that are packed together with 
calcium and phosphate ions to form microscopic 
micelles. Acid causes the casein molecules to 
partially unfold and link with each other. The 
interconnected micelles form a mesh-like structure 
that causes the milk to gel into. 
 

 

After all the treatments we get a solid thing from 
liquid milk, the main structure of cheese is casein 
protein. Casein micelles aggregate and form 3-D 
matrix. The glue that holds these proteins together 
is calcium, the gaps in the casein matrix are filled 
with fat and serum. 

 
 
GOOD AND BAD EFFECT OF CHEESE OVER 

HUMAN BODY: 

 

³NXPeURXV cheeVeV aUe hLgh LQ VRdLXP aQd 
fat; however, the advantages may exceed 
Whe dLVadYaQWageV´ 
 
³CheeVe faYRXUed LWePV dRQ'W haYe Whe 
equivalent dietary benefit and are bound to 
be hLgh LQ VRdLXP´. 
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Good effects:  Cheese is a great source of calcium, 
fat, and protein. It also contains high amounts of 
vitamins A and B-12, along with zinc, phosphorus, 
and riboflavin. The researchers additionally found 
that the cancer prevention agent properties of 
cheese may make certain against the negative 
impacts of sodium, at any rate, for the time being. 
 
The cheese and dairy products in general -could 
work to protect your teeth from cavities. High-fat 
cheeses like blue cheese, Brie, and cheddar contain 
small amounts of conjugated linoleic acid (CLA) 
which helps prevent obesity, heart disease, and 
reduce inflammation. Not only does the cheese 
containing calcium, protein, magnesium, zinc, and 
nutrients A, D, and K substance helps the solid bone 
improvement in youngsters and youthful grown-
ups, and to osteoporosis counteraction. As a 
matured food, cheese may help support sound gut 
microscopic organisms. 

 
 

 
 

 

 

Bad effects:  Some people are sensitive to cheese. 
It also acts as a high in sodium and saturated fat 
which is dangerous for hypertension, 
cardiovascular ailment, and type 2 diabetes. 
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³EYeU\WhLQg WaVWeV beWWeU ZLWh bXWWeU. MeaW 
that has fat in it is tender in a certain way, 
flavorful in a certain way. It's hard to deny 
Whe fOaYRU TXRWLeQW WheUe.´ 
                                       ----------------Alice Waters 

 

Butter is a one of the healthy dairy products with 
numerous health benefits. From long time butter is 
used as a medicine in Ayurveda. It is made by 
whipping crisp or aged cream or milk, to isolate the 
butter fat from the buttermilk. We can make butter 
from different mammals milk, such as cows, 
buffalo, sheep, goats, camel, etc. Butter is one of the 
world's preeminent sustenance. All through the 
greater part of human development, spread has 
been viewed as an image of good living. Its color 
ranges from yellow to white. It melts just below 
body temperature (32±35 °C) 
 

WHAT IS THE BUTTER? 

Butter is a dairy product made from the fat and 
protein components of milk or cream. It is a semi-
solid water in oil emulsion at room temperature, 
consisting of approximately 80% butterfat. Most 
frequently made from cow's milk. It is made by 
churning milk or cream to separate the fat globules 
from the buttermilk. Salt and food colorings are 
sometimes added to butter. Rendering butter, 
removing the water and milk solids, produces 
clarified butter or ghee, which is almost entirely 
butterfat. It is a water-in-oil emulsion resulting 

from an inversion of the cream, where the milk 
proteins are the emulsifiers. Butter remains a firm 
solid when refrigerated, but softens to a spreadable 
consistency at room temperature, and melts to a 
thin liquid consistency at 32 to 35°C (90 to 95°F). 
However, it is defined as a yellow-to-white solid 
emulsion of fat globules, water, and inorganic salts 
produced b\ churning the cream from coZ¶s milk. 
 

 

 

HISTORY OF THE BUTTER 

The earliest butter would have been from sheep or 
goat's milk; cattle are not thought to have been 
domesticated for another thousand years. An 
ancient method of butter making, still used today in 
parts of Africa and the Near East, involves a goat 
skin half filled with milk, and inflated with air 
before being sealed. The skin is then hung with 
ropes on a tripod of sticks, and rocked until the 
movement leads to the formation of butter. 
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PROCEDURE OF THE BUTTER: 

 

Standardization of milk: The fat and protein 
levels of collected milk from farms have to be 
adjusted to create a uniform product with highest 
possible yield, by standardization process by 
keeping pH > 6.6. 
 

Pasteurization: Standardized milk is pasteurized 
by heating to 161 degree for 15 seconds to inactivate 
all milk-borne pathogens and most of the naturally 
occurring enzymes. 
 

Separation of butter grains: Pasteurized milk 
then store in a container where churning of milk 
takes place. During the churning  process the fatty 
globules in the cream break open to release the 
entrapped fat molecules. The hydrophobic fat 
molecules clump together and mix to form larger fat 
globules that coalesce into larger solid fat droplets. 
This processes pushes out the liquid portion and the 
solid portion becomes the butter. 
 
Addition of Salt: Salt are added to enhance the 
test and to secure it from microorganism, salt can 
able to anhydrate cells by osmosis. 
 

 
 
Now, that we have talked about the structure of 
butter, how to get from cream to butter? 
(Remember: milk and cream are oil-in-water 
emulsions and butter is a water-in-oil emulsion.) 
The oil-in-water emulsion of the cream is reversed 
into a water-in-oil emulsion in butter. So butter is 
an water in oil emulsion that is a highly condensed 
form of fluid milk obtained by churning. 
 

 

WHAT ROLE DOES BUTTER PLAY IN 

FOOD? 

 Imparts a rich, luscious flavour to food 
 Acts as a shortening agent 
 Carries the flavor of food effortlessly 
 Allows our body to digest certain nutrients 

 

 
 

BUTTER VARIETIES: 

 

x Salted butter 
x Unsalted butter 
x Cultured butter 
x Cultured salted butter 
x  Clarified butter/ghee 
x Butter concentrate 
x Butter oil 
x Dairy blends 
x Reduced fat dairy spreads 
x Low fat dairy spreads 
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EFFECT OF THE BUTTER ON HUMAN 

BODY 

 

Good effects:  The consumption of butter on a 
regular basis in moderate amounts is beneficial to 
health as it provides several necessary minerals and 
vitamins essential for healthy living. It contains, for 
instance, vitamins A and D which are required for 
the proper development of the brain and nervous 
system, the skeleton, and many physiological 
processes. Also, butter helps in the proper 
functioning of many other parts of the body. 
 
o Vision: Beta-carotene is mostly found in butter. 

This is a nutrient which is required for healthy 
vision, and gives protection to eye. Beta-carotene 
also lowers the risk of angina pectoris. The risk 
of macular degeneration is also reduced. 

o Bone: Calcium and other minerals such as 
copper, zinc, selenium, and manganese are 
found in butter. They are crucial elements in 
building and maintaining bone strength, and 
also aid in bone repair and growth. Premature 
aging of bone, arthritis, and osteoporosis may 
occur due to inadequate intake of these minerals. 

o Thyroid gland: The thyroid gland is a major 
endocrine gland and is a crucial link in the 
metabolism of vitamin A. Individuals with 
thyroid disorders have low vitamin A levels. 
Butter provides sufficient vitamin A, and the 
consumption of butter in adequate quantity will 
help alleviate thyroid problems. 

o Heart: Naturally processed butter is a heart 
healthy food when taken regularly in 
moderation. Butter fats constitute high density 
lipoprotein (HDL) cholesterol which is 
considered as good cholesterol. The omega-3 

fatty acids in butter also lower the level of 
omega-6 fatty acids and thereby reduce the risk 
of heart diseases. 

 

 

 

Bad effects:  Although butter has many health 
benefits, it is chiefly composed of fats which can 
cause many undesirable problems if consumed in 
excess. These include obesity, hypertension, heart 
disease and cancer. It is also possible that the use of 
white flour in most situations where butter is 
consumed is the primary culprit in causing obesity 
and linked complications. As in most cases, a 
moderate intake of butter will obviate most of the 
health risks ascribed to it, including a high level of 
bad cholesterol. This is especially so in individuals 
who already have heart disease or high blood 
pressure. They may need to carefully restrict their 
intake of butter, or even avoid it completely for a 
period. The continuous intake of butter in high 
quantities may also result in type 2 diabetes. The 
high fat level in the blood will affect insulin 
production in the ǃ cells Zhich results in the 
occurrence of diabetes. Overall, however, there is no 
question that a limited quantity of butter taken on a 
regular basis is highly beneficial for health. 
 

 

 

 

https://www.news-medical.net/health/High-Blood-Pressure-Hypertension.aspx
https://www.news-medical.net/health/High-Blood-Pressure-Hypertension.aspx
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PRELUDE 
__________________________________ 
 
Barbecue, an outdoor meal, usually a form of 
social entertainment, at which meats, fish, or fowl 
along with vegetables, are roasted over a wood or 
charcoal fire. The term also denotes the grill or 
stone-lined pit for cooking such a meal, or the food 
itself, particularly the strips of meat. The word 
³barbecXe´ came inWo English Yia Whe Spanish, Zho 
adopted the term from the Arawak Indians of the 
Caribbean, to whom the barbacoa was a grating of 
green wood upon which strips of meat were placed 
to cook or to dry over a slow fire. 
 

 
 
PROCESSING METHOD: 
While there is a vast degree of variation and overlap 
in terminology and method surrounding this form 
of cooking, the generally accepted difference 
between barbecuing and grilling is in the cooking 
time and type of heat used. Grilling is generally 
done quickly over moderate-to-high direct heat 
with little smoke, while barbecuing is done slowly 
over low indirect heat and the food is flavored by the 
smoking process. Restaurant barbecue may be 
cooked in large brick or metal ovens specifically 
designed for that purpose. Barbecuing has 
numerous regional variations in many parts of the 
world. 
 
EVOLUTION: 

No one is really sure where the term barbecue 
originated. The conventional wisdom is that the 
Spanish, upon landing in the Caribbean, used the 
word barbacoa Wo refer Wo Whe naWiYes¶ meWhod of 
slow-cooking meat over a wooden platform. By the 

19th century, the culinary technique was well 
established in the American South, and because 
pigs were prevalent in the region, pork became the 
primary meat at barbecues. Among the barbecue 
cooking, history of Tandoor takes us back by 5000 
years to Indus valley and Harappan civilizations of 
ancient India. But Tandoori cooking is believed to 
have originated in Persia and is found in some form 
throughout Central Asia. 

Samuel Johnson's 1756 dictionary gave the 
following definitions:  

"To Barbecue- a term for dressing a whole hog" 
(attestation to Pope) "Barbecue± a hog dressed 
whole". While the standard modern English 
spelling of the word is barbecue, local variations like 
barbeque and truncations such as bar-b-q or bbq 
may also be found. The spelling barbeque is given in 
Merriam-Webster and the Oxford English 
Dictionary as a variant. 

 
MODERN TREND: 
Barbecue is growing moderately in restaurants, 
with overall barbecue menu items growing 11% 
from the fourth quarter of 2016 to the fourth 
quarter of 2019, according to Chicago-based Mintel 
InWernaWional¶s MenX InsighWs (MMI). Surprisingly, 
it is not so much breathing smoke from the grill, but 
eating grilled foods and absorbing carcinogens 
through the skin that pose dangers. With this 
background knowledge, let us now enter into the 
sweetest world of barbecue to explore it further in 
light of chemistry. 
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CHEMISTRY OF BARBECUE 

Subhadip Rudra 
 
Student Semester-V 
Department of chemistry, Surendranath College 
_________________________________________________ 
 
WHAT IS THE BARBECUING? 
 
Barbecue (or Barbeque, BBQ) is a special type of 
grill. It is also a way to prepare meat which is then 
cooked with a barbecue. It is especially popular in 
Australia and in certain parts of the United States. 
There are some difference between barbecuing and 
grilling in respect of their cooking time and type of 
heat used. The Grilling is generally done quickly 
over moderate-to-high direct heat with little smoke, 
while barbecuing is done slowly over low indirect 
heat and the food is flavoured by the smoking 
process. 
 
TECHNIQUES AND CHEMISTRY IN 
BARBECUING: 
Barbecuing techniques involved various types of 
cooking techniques. The original technique is 
cooking using smoke at lower temperatures (usually 
around 240-280°F or 115±145°C) and significantly 
longer cooking times (several hours), known as 
smoking. Another technique is baking and braising 
which use convection to cook meats with moderate 

temperatures for an average cooking time. 
Holy smokes: it is not just cool summer afternoon 
or chance to sit outside that gets us excited for the 
first barbecue of the year. It is also the thought of 
that delicious smoky taste you just cannot seem to 
achieve unless you are spinning skewers or searing 
steaks over outdoor grill. Like wood, charcoal used 

in your barbecue contains several organic polymers 
like cellulose and lignin. When charcoal burns, it 
forms a variety of phenolic compounds as a result of 
thermal degradation of its organic polymers. 

 
While cellulose is the most famous constituent of 
wood and charcoal, it is lignin that steals the show 
here. This is because it is the pyrolysis of lignin that 
contributes to the irresistible smoky flavour and 
taste of barbecue meat. 
Pyrolysis of lignin: Lignin is a complex 
arrangement of phenolic molecules. Not only is it 
the main constituent of the cell walls in every dry-
land plant, it also comes in second place behind 
cellulose as the most abundant natural polymer in 
the world. When lignin burns, it yields a range of 
aromatic products. The most important of these 
products are the 2-methoxy-substituted phenols: 
guaiacol, which causes a smoky flavour, and 
syringol, which causes a smoky smell. 
Guaiacol and Syringol: There are two key 
chemical components involved in the smoky taste 
and aroma of barbeque. These two chemical 
components are Syringol and Guaiacol. With the 
chemical formula C7H8O2 guaiacol appears as 
yellowish aromatic oil. Also known as 3-
methoxyphenol, it can be biosynthesised by a 
number of organisms and is usually derived from a 
genus of flowering plants, known as guaiacum, or 
from wood creosote. Guaiacol can be found in wood 
smoke as a product of the pyrolysis of lignin. It is a 
phenolic compound that comprises up to 85% of the 
Zorld¶s prodXcWion of Yanillin, a fragranW compoXnd 
and essential component in vanilla. You may also 
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recognise is as a contributor to some of your 
favourite flavours, including whisky and roasted 
coffee. 
Syringol is also known as 2, 6-dimethylphenol, 
syringol (C8H10O3) is a dimethyl ether of pyrogallol 
and a naturally occurring aromatic compound. Like 
guaiacol, it can be found in wood smoke as a 
characteristic product of the pyrolysis of lignin. 
Syringol is responsible for the aroma of most 
smoked foods, and it is even used in artificial smoke 
flavourings to give you the experience of a barbecue 
isn¶W Where. 
 

 
 

Both guaiacol and syringol are characteristic 
properties of the pyrolysis of lignin. When lignin 
burns and oxygen breaks it down, these aromatic 
compounds are released in the form of smoke. They 
can then stick to the moist surface of meat being 
cooked, infusing it with that delicious smoky 
flavour. This is why barbecue meat tastes so good. 
 
The Millard Reaction in a barbecue: First 
developed in 1921 by Louis-Camille Maillard, this is 
a chemical reaction between amino acids and 
reducing sugars that contributes to tasty flavours of 
cooked food. It is also one of the only chemical 
reactions that are better tested in kitchen than in 
lab. 
 
HARMFUL EFFECT OF BARBECUE FOOD 
IN OUR HUMAN BEINGS: 
The studies have shown that regular consumption 
of barbecue food is linked with health risk. So far 
most of the studies have linked Heterocyclic Amines 
(HCAs) and Polycyclic Aromatic Hydrocarbons 
(PAHs) to risk of cancer. It has been seen that the 
highest levels of PAHs and HCAs which 
unintentionally generated during barbecuing, 
eating processed and red meat also increases the 
risk of bowel cancer. Switch to barbecued fish, lean 
beef or chicken.  

 
But raZ foods don¶W haYe HCAs nor PAHs. Indeed, 
more than 90% of our exposure to HCAs and PAHs 
comes from cooked food. HCAs are made when 
creatines and amino acids (both found in meats) 
react together with heat. At many places, people 
don¶W eaW barbecXe food becaXse of Whe healWh risk 
involved. 
 

 
 

However experts suggests that eating barbecue food 
once in a while will not cause any threat. It is more 
harmful for Children and pregnant women by 
barbecue smoke inhalation and exposure. 
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WHAT TANDOOR MEANS? 
 
Tandoor is currently one of the most important 
menus in the Indian restaurants around the world. 
Tandoor cooking was brought to the country with 
the Persians who invaded India via Punjab. Even so, 
it is Indian cuisine that has coined the term 
µWandoori food¶, eYen WhoXgh Whe dishes are 
essentially an amalgamation of the cuisines of 
NorWh India¶s inYaders. The Zord Tandoor means a 
cylindrical oven used for baking and cooking. They 
can be large, permanent structures ensconced in a 
kitchen or outdoor area, or they can be smaller, 
portable ovens that can be carried from place to 
place. 

 
TANDOOR COOKING TECHNIQUE: 
 
The ovens are made of clay with some sort of 
insulating material like concrete or mud on the 
outside. They are cylindrical and often curve inward 
toward the top like a beehive or jug to concentrate 
the heat. A top opening left clear to allow access and 
ventilation. Traditionally the fuel used in Tandoor 
is charcoal or firewood. A fire is built in the bottom, 
which heats both the walls of the oven and the air 
inside to upwards of 900° Fahrenheit. Before 
cooking, the fire is allowed to die down to coals so 

that the temperature remains consistent while food 
is cooked. The radiant heat and convection cooking 
technique from the Tandoor, allowing the fat and 
juices from the cooked dish drip into the fuel, 
thereby are making it extremely delicious and 
adorably flavoured. 
Today, modern tandoors run on gas or electricity 
and they range anywhere from top of the line, 
stainless steel and ceramic insulated ovens. Meats 
are usually cooked on long skewers that are either 
inserted directly into the oven or cooked over the 
mouth of the oven. 
 

 
 
CHEMISTRY BEHIND TANDOORI 
CHICKEN AND ITS BENEFITS: 
 
Tandoori Chicken is the most demanded item. 
There are many attributes to this popularity. First 
is, as everyone knows, the enchanting taste of this 
dish. Second is the growing knowledge of its health 
benefits. Preparation of tandoori chicken involves 
marinating the meat in yogurt and then seasoning it 
with the spice mixture. The colour, smell and taste 
of an item heavily depend on these ingredients. This 
procedure is believed to completely eliminate the 
action of harmful chemicals present in the meat. 
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The most important aspect of Tandoor is the cutting 
down of fats in the meat. The excess fats drip off 
while cooking. This helps to avoid the unhealthy 
substances entering our body and thereby making 
sure we eat fewer calories. When cooked in 
Tandoor, a major portion of the micronutrients and 
minerals are conserved, while most of them are lost 
in other cooking methods. Meat cooked over fire 
retains more riboflavin and thiamin. Both of these 
nutrients are very essential in a healthy diet because 
they play a very imporWanW role in bod\¶s 
metabolism. However, chicken is rich in selenium 
that helps in burning calories faster. Selenium 
improves the metabolic rate of the body. Tandoori 
Chicken also redXces Whe risk of Al]heimer¶s 
disease. 

Grilled foods may be low in fat in calories, 
but the carcinogens present in them can increase 
the risk of cancer at the same time. Cooking in high 
temperatures, charring and exposure to smoke 
produces carcinogens such as heterocyclic amines 
and polycyclic aromatic hydrocarbons. The 
blackened areas of charred foods are sources of 
carcinogenic chemicals that have been shown to 
cause cancer. These chemicals directly damage the 
DNA and initiate mutations that can lead to cancer. 

 

Cooking in charcoal can be dangerous if you 
are not using the right technique. Make sure that 
you are careful while cooking foods as the 
substances you use to ignite the charcoal, such as 
gasoline and other flammables, can result in burns. 
Using charcoal gas in a closed area can cause carbon 
monoxide poisoning, which can lead to death. 
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³CRRkiQg demaQdV aWWeQWiRQ, SaWieQce, aQd abRYe all, a 

respect for the gifts of the earth. It is a form of worship, a 

Za\ Rf giYiQg WhaQkV.´ 

± Judith B. Jones 
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WORLD OF JAM 
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SXrendranaWh College 
 
                                                                      
WHAT IS JAM 
 
JaPV aUe Pade fURP cUXVhed RU gURXQd fUXiW aQd 
XVXaOO\ haYe a WhicN cRQViVWeQc\ dXe WR high SecWiQ 
cRQWeQW. JaP SURceVViQg iV RQe Rf Whe PRVW iPSRUWaQW 
PeWhRdV Rf fUXiW SUeVeUYaWiRQ. JaP diffeUV fURP Each 
RWheU iQ Whe UaZ PaWeUiaOV XVed, SURceVViQg PeWhRdV 
aQd addiWiYeV. CRPPeUciaOO\, JaPV aUe SUeSaUed b\ 
cRQceQWUaWiQg Whe Pi[ XViQg WheUPaO WUeaWPeQW aW 
QRUPaO RU UedXced PUeVVXUe, Zhich UeVXOWV iQ a WhicN 
RU geOOed cRQViVWeQc\.  

 
IW aOVR eQVXUeV deVWUXcWiRQ Rf fUXiW EQ]\PeV, SecWiQ 
fURP Whe fUXiW aQd cRQceQWUaWeV Whe SURdXcW WR a SRiQW 
ZheUe iWV acidiW\ aQd UedXced ZaWeU acWiYiW\ aUe VeOf-
SUeVeUYiQg. 

 
 
 
 
 
 
 
 
 
PREPARATION 
 
OSeUaWiQg cRQdiWiRQV ZeUe deWeUPiQed fURP 
SUeOiPiQaU\ VWXdieV. The Ueh\dUaWed fUXiW VaPSOeV 
ZeUe bOeQded XViQg a OabRUaWRU\ bOeQdeU, Whe UaWiR Rf 
ZaWeU WR WhaW Rf cUXVhed fUXiW ZaV 18:34 g/g. SXgaU 
(65%) ZaV added WR Whe cUXVhed fUXiW (34.2%) 
fROORZed b\ Whe addiWiRQ Rf 0.4% ciWUic acid aQd 0.4% 
SecWiQ.  

 
The UeVXOWaQW Pi[WXUe ZaV heaWed beWZeeQ 80 ℃ 
aQ100 ℃ XQWiO iW VeW beWZeeQ 22 ± 23 PiQ. The jaP 
VaPSOeV ZeUe hRW fiOOed iQWR VWeUiOi]ed jaUV, VeaOed, aQd 
UaSidO\ cRROed XQdeU UXQQiQg ZaWeU WR PiQiPi]e 
WheUPaO VWUeVV.  
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The SURdXcWV ZeUe VWRUed XQdeU UefUigeUaWiRQ 
cRQdiWiRQ fRU fXUWheU aQaO\ViV. JaP VaPSOeV aUe aOVR 
SURdXced fURP fUeVh aQd dUied QRQ-deh\dUaWed 
VaPSOeV. 
 
PRESERVATIVES 
 
PecWLQ: PecWiQV aUe ORQg, OiQNed chaiQV Rf VXgaU 
PROecXOeV, Zhich aUe fRXQd QaWXUaOO\ iQ SOaQW ceOO 
ZaOOV. PecWiQV aUe fRXQd iQ fUXiWV, SaUWicXOaUO\ iQ Whe 
SeeOV aQd cRUeV. WheQ jaP VeWV, SecWiQ SOa\V a YiWaO 
UROe, Whe ORQg SecWiQ chaiQV caQ biQd WR each RWheU Yia 
iQWeUPROecXOaU iQWeUacWiRQV, fRUPiQg a geO QeWZRUN. 

ThiV QeWZRUN geQeUaOO\ fRUPV aW Whe µVeWWiQg SRiQW¶ Rf 
jaP, Zhich iV aSSUR[iPaWeO\ 104ÛC. OQce iW haV 
fRUPed, Whe jaP caQ be aOORZed WR cRRO, aQd Whe geO 
QeWZRUN µWUaSV¶ Whe ZaWeU cRQWeQW Rf Whe jaP, OeadiQg 
WR VeWWiQg. The SecWiQ cRQWeQW Rf diffeUeQW fUXiWV YaUieV 

fUXiWV VXch aV aSSOeV aQd bOacNcXUUaQWV haYe higheU 
OeYeOV Rf SecWiQ WhaQ WhRVe VXch aV VWUaZbeUUieV aQd 
UaVSbeUUieV. IQ caVeV ZheUe a jaP iV beiQg Pade fURP 
a ORZ SecWiQ fUXiW, eiWheU a higheU SecWiQ fUXiW PXVW 
aOVR be iQcOXded, RU cRPPeUciaO SecWiQ PXVW be 
added. CRPPeUciaO SecWiQ iV RbWaiQed fURP Whe SeeO 
Rf ciWUXV fUXiWV, Zhich haYe a QaWXUaOO\ high SecWiQ 
cRQWeQW. 

 
SXJaU: AQ iPSRUWaQW SaUW Rf jaP iV, Rf cRXUVe, Whe 
VXgaU cRQWeQW, Zhich iV YiWaO fRU Whe fOaYRXU aQd SOa\V 
a UROe iQ heOSiQg jaP VeW. MaQ\ jaP UeciSeV 
UecRPPeQd Whe XVe Rf a 1:1 UaWiR Rf fUXiW WR VXgaU iQ 
jaP-PaNiQg. AV ZeOO aV VZeeWeQiQg Whe jaP, Whe VXgaU 
aOVR heOSV Whe SecWiQ VeW ± iW eQhaQceV Whe SecWiQ¶V geO-
fRUPiQg caSabiOiW\ b\ dUaZiQg ZaWeU WR iWVeOf, 
decUeaViQg Whe abiOiW\ Rf Whe SecWiQ WR UePaiQ iQ 
VeSaUaWe chaiQV. AddiWiRQaOO\, VXgaU iPSaUWV a 
SUeVeUYaWiYe effecW. 

AcLdV: AcidV aUe aOVR iPSRUWaQW iQ heOSiQg Whe SecWiQ 
WR VeW. The COOH gURXSV iQ Whe SecWiQ aUe XVXaOO\ 
iRQiVed, aQd Whe QegaWiYe chaUgeV RQ Whe PROecXOeV 
WhiV iRQiVaWiRQ caXVeV caQ caXVe UeSXOViRQ aQd 
SUeYeQW Whe SecWiQ chaiQV fURP beiQg abOe WR fRUP Whe 
geO QeWZRUN.  
 
TR aYRid WhiV, Ze Qeed Whe SH Rf Whe Pi[WXUe WR be 
URXghO\ iQ Whe UaQge Rf 2.8-3.3. AW WhiV PRUe acidic 
SH¶V, Whe COOH gURXSV aUe QRW iRQiVed, ORZeUiQg Whe 
PagQiWXde Rf Whe UeSXOViYe fRUceV. FUXiWV QaWXUaOO\ 
cRQWaiQ acidV ± Whe PRVW ZeOO-NQRZQ iV ciWUic acid, bXW 
PaOic acid aQd WaUWaUic acid aUe aOVR fRXQd iQ VeYeUaO 
fUXiWV. WhiOVW VRPe acid ZiOO be cRQWUibXWed b\ Whe 
fUXiW fURP Zhich Whe jaP iV Pade, RfWeQ WhiV ZRQ¶W be 
eQRXgh WR Ueach Whe deViUed SH, aQd fRU WhiV UeaVRQ 
PRUe PXVW be added. The WhUee facWRUV Rf SecWiQ, 
VXgaU aQd acid PXVW be iQ SeUfecW baOaQce fRU jaP WR 
VeW. If iW dReV QRW, \RX caQ RfWeQ SRiQW WR RQe Rf WhRVe 
WhUee facWRUV beiQg VRPehRZ aPiVV aQd 
XQdeUVWaQdiQg Whe chePiVWU\ behiQd Zh\ jaP VeWV iQ 
Whe fiUVW SOace caQ RfWeQ heOS \RX ideQWif\ hRZ WR fi[ iW! 
 
SR WhiV PXch abRXW jaP. NRZ OeW XV PRYe RQ WR 
aQRWheU PePbeU Rf WhiV jaPP\ ZRUOd, Whe jeOO\ iQ Whe 
Qe[W VecWiRQ. 
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WORLD OF JELLY 
SriWama ChaWWerjee 
SWXdenW SemeVWer V 
DeparWmenW of ChemiVWr\ 
SXrendranaWh College 

 
WHAT IS JELLY 
 
JeOOieV aUe cOeaU VXbVWaQceV ViQce Whe\ aUe Pade Rf 
fUXiW jXice RU a ZaWeU e[WUacW Rf fUXiW.  

 
The deVcUiSWiRQ Rf aQ ideaO jeOO\ ZUiWWeQ iQ 1911 b\ 
GoldWh WaiWe Pa\ be heOSfXO iQ eYaOXaWiQg Whe 
TXaOiW\ Rf jeOO\. ³IdeaOO\ fUXiW jeOO\ iV beaXWifXOO\ 
cRORUed, WUaQVSaUeQW, SaOaWabOe SURdXcW RbWaiQed b\ 
WUeaWiQg fUXiW jXice VR WhaW Whe UeVXOWiQg PaVV ZiOO 
TXiYeU, QRW fORZ.  

 
WheQ UePRYed fURP iWV PROd, a SURdXcW ZiWh We[WXUe 
VR WeQdeU WhaW iW cXWV eaViO\ ZiWh a VSRRQ, \eW VR fiUP  
 
 

 
 
 
 
 
 
 
 
 
 
 
WhaW Whe aQgOeV WhXV SURdXced UeWaiQ WheiU VhaSeV aQd 
a cOeaU SURdXcW iV QeiWheU V\UXS\, gXPP\, VWicN\, QRU 
WRXgh; QeiWheU iW iV bUiWWOe aQd \eW iW ZiOO bUeaN aQd 
dReV WhiV ZiWh a diVWiQcW, beaXWifXO cOeaYage Zhich 
OeaYeV VSaUNOiQg chaUacWeUiVWicV faceV´ 
 
THE NAME 
 
The ZRUd MeOO\ cRPeV fURP Whe FUeQch ZRUd geOpe, 
PeaQiQg WR cRQgeaO RU geO. 
 
INVENTION 
 
GeOaWLQ deVVeUWV aUe Whe deVVeUWV Pade ZiWh a 
VZeeWeQed aQd fOaYRXUed SURceVVed cROOageQ SURdXcW. 
ThiV NiQd Rf deVVeUW ZaV fLUVW UecRUded aV jeOO\ b\ 
Hannah GlaVVe iQ heU 18Wh ceQWXU\ bRRN, The ArW 
of Cooker\. 
 
PREPARATION  
 
FUXiW jeOOieV aUe VePiVROid, SUeVeUYed Pi[WXUeV Rf fUXiW 
jXice aQd VXgaU. JeOO\ PaNiQg iV a gRRd Za\ WR 
SUeVeUYe fUXiW fOaYRXUV fRU eQjR\PeQW WhURXghRXW Whe 
\eaU. The PRVW SOaXVibOe VWeSV aUe aV fROORZiQg 

 
1. SeOecWiRQ Rf fUXiW (deeS cRORU, PaWXUe, QRW RYeU-

UiSe; RfWeQ XVed ZhROe fUXiWV WhaW haYe VeedV iQ 
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WheP RU VNiQV, OiNe gUaSeV, cUaQbeUUieV, aQd 
UaVSbeUUieV) 

2. WaVhiQg 
3. CXWWiQg iQWR VOiceV 
4. BRiOiQg ZiWh ZaWeU fRU e[WUacWiRQ Rf jXice (1.5 

WiPeV Whe ZeighW Rf fUXiWV fRU abRXW 20-
30PiQXWeV) 

5. AddiWiRQ Rf CiWUic acid dXUiQg bRiOiQg (2g SeU Ng 
Rf fUXiW) 

6. SWUaiQiQg Rf e[WUacW 
7. PecWiQ TeVW (AOcRhRO WeVW, JeOO PeWeU WeVW) 
8. AddiWiRQ Rf VXgaU 
9. BRiOiQg 
10. JXdgiQg Rf EQd SRiQW (SheeW/DURS/TePSeUaWXUe 

WeVW) 

 
11. RePRYaO Rf VcXP RU fRaP (RQe WeaVSRRQfXO 

edibOe RiO added fRU 45Ng VXgaU) 
12. CRORXU aQd UePaiQiQg ciWUic acid added 
13. FiOOiQg hRW iQWR cOeaQ VWeUiOi]ed bRWWOeV 
14. CaSSiQg 
15. SWRUage aW aPbieQW WePSeUaWXUe       

 

 
WHAT IS GELATIN 
 
GeOaWiQ iV a SURWeiQ RbWaiQed b\ bRiOiQg VNiQ, WeQdRQV, 
OigaPeQWV aQd/RU bRQeV ZiWh ZaWeU.  
IW iV XVXaOO\ RbWaiQed fURP cRZV RU SigV. IW iV XVed aV 
a WKLcNeQeU fRU fUXiW geOaWiQV aQd SXddiQgV.  
 
 

 
CHEMISTRY WITHIN 
 
The UeacWiRQ WhaW RccXUV iV caOOed h\drol\ViV. ThiV 
haSSeQV ZheQ Whe geOaWiQ iV Pi[ed ZiWh aQRWheU 
ZaWeU-baVed OiTXid. ThiV iV a chePicaO UeacWiRQ 
becaXVe RQce Whe cRPSRXQd¶V PROecXOeV aUe bURNeQ  
dRZQ, Whe\ caQQRW be SXW bacN WRgeWheU (IQ RWheU 
ZRUdV WhiV iV LUUeYeUVLbOe). 
 
COMMON PRESERVATIVE 
 
SODIUM BENZOATE  
 
IW iV Whe PRVW cRPPRQ SUeVeUYaWiYe XVed iQ acid RU 
acidified fRRdV VXch aV jeOOieV, SicNOeV, V\UXSV, jXiceV 
eWc.                                      
 

 
BeQ]Ric acid iV abVRUbed iQWR Whe ceOO WhaW decUeaVeV 
Whe iQWUaceOOXOaU SH. HeQce Whe aQaeURbic 
feUPeQWaWiRQ Rf gOXcRVe WhURXgh 
ShRVShRfUXcWRNiQaVe decUeaVeV. ThiV iQhibiWV VXUYiYaO 
Rf PicURRUgaQiVPV WhaW caXVe fRRd VSRiOage.                                                                    
 
PECTIN 
 
IW iV a gURXS Rf VXbVWaQceV Zhich fRUPV geOV ZheQ 
diVVROYed iQ ZaWeU XQdeU VXiWabOe cRQdiWiRQV. IW iV 
deUiYed fURP Whe SURSecWiQ fRXQd iQ Whe PiddOe 
OaPeOOae Rf SOaQW ceOOV.  
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PURSecWiQ iV iQVROXbOe bXW iV cRQYeUWed WR VROXbOe 
SecWiQ aV fUXiW UiSeQV RU iV heaWed iQ acidic PediXP. 

PecWiQ iV QegaWiYeO\ chaUged cROORid iQ aQ acid fUXiW 
VXbVWUaWe. AV VXgaU iV added WR Whe cROORid, Whe SecWiQ-
ZaWeU eTXiOibUiXP bUeaNV dRZQ aQd a fibURXV QeWZRUN  
caSabOe Rf VXSSRUWiQg OiTXidV iV eVWabOiVhed.  

 
The fibUe QeWZRUN fRUPV Whe JeO QeceVVaU\ fRU WKe 
VeWWLQJ Rf MeOOLeV. GeO fRUPaWiRQ deSeQdV RQ Whe 
VWUXcWXUe Rf PecWiQ aV ZeOO aV RQ Whe RWheU facWRUV, VXch 
aV SecWiQ aQd VXgaU cRQceQWUaWiRQV, Whe SUeVeQce Rf 
cURVVOiQNiQg ageQWV, WePSeUaWXUe, aQd SH. 
 
 
 

SWEETNESS AND LOVE FOR JELLY  
 
WheQ Ze eaW jeOO\ WaVWe bXdV gRW Whe VigQaOV aQd Yia 
H\SRgORVVaO QeUYe, faciaO QeUYe, MaQdibXOaU QeUYe iW 
UeacheV WR CeUebUaO cRUWe[ Rf RXU bUaiQ.  
 

 
TheQ Ze caQ UeaOi]e Whe WaVWe Rf Whe fRRd, heUe jeOO\. 
WheQ Ze caQ XQdeUVWaQd iW WaVWeV VZeeW aQd jXic\ aQd 
gRW Whe eVVeQce Rf Whe fRRd, Ze aOO ORYe WR eaW jeOO\ aV 
RXU UegXOaU deVVeUW.                                                                                                         
 
HEALTHY CHOICE 
 
GeOaWiQe iV a SURWeiQ SURdXcW deUiYed fURP CROOageQ. 
IW haV iPSRUWaQW heaOWh beQefiWV dXe WR iWV XQiTXe 
cRPbiQaWiRQ Rf aPiQR acidV.  

 
GeOaWiQe haV beeQ VhRZQ WR SOa\ a UROe iQ jRiQW heaOWh 
aQd bUaiQ fXQcWiRQ aQd Pa\ iPSURYe Whe aSSeaUaQce 
Rf VNiQ aQd haiU. SR, a VPaOO SaUW fURP Whe ZRUOd Rf 
chePiVWU\ eQWeUV iQ RXU daiO\ deVVeUW OiVW iQ WhiV VZeeW 
Za\.                                                             
 
SR WhiV PXch abRXW jeOO\. NRZ OeW XV PRYe RQ WR 
aQRWheU PePbeU Rf WhiV jaPP\ ZRUOd, Whe SUeVeUYe 
aQd cRQVeUYe iQ Whe Qe[W VecWiRQ. 
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PRESERVE AND 
CONSERVE 
Indranil MXkherjee 
SWXdenW SemeVWer V 
DeparWmenW of ChemiVWr\ 
SXrendranaWh College  
 
 
WHAT ARE PRESERVE AND CONSERVE 
 
UQfaPiOiaU ZiWh Whe QaPeV? ThaW iV aOUighW bXW 
SURbabO\ \RX haYe eaWeQ WheP ZiWhRXW UeaOi]iQg. 
Ma\be \RX OiNe Whe Mi[ed FUXiW fOaYRU Rf JaP.  

 
TheQ OeW Pe WeOO \RX WhaW iV CRQVeUYe. EYeU\ JaP WhaW 
cRQViVWV Rf PRUe WhaQ RQe fUXiW iV caOOed a CRQVeUYe. 
SR baVicaOO\, aOO CRQVeUYeV aUe JaPV, bXW aOO JaPV aUe 
QRW CRQVeUYeV. 
 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
NRZ OeW XV WaON abRXW PUeVeUYeV. The ZRUd e[SOaiQV iW 
aOO. IQ PUeVeUYeV, ZhROe SieceV Rf fUXiWV aUe cRRNed aQd 
VWRUed eiWheU iQ iWV RZQ jXiceV, V\UXS RU eYeQ iQ ZaWeU.  
IQ ChUiVWPaV, Ze aOO OiNe WR eaW fUXiW caNeV, UighW?  
 

 
ThRVe fUXiW SieceV cRPe fURP WheVe FUXiW PUeVeUYeV. 
BXW ZhiOe Ze aUe OeaUQiQg abRXW WheVe WZR WhiQgV, Ze 
VhRXOd aOVR haYe a ORRN aW WheiU RUigiQ aQd hiVWRU\. 
 
HISTORY 
 
PUeVeUYiQg fRRd iV a SURceVV WhaW eYeQ SeRSOe fURP 
PaOeROiWhic SeUiRd ZeUe caSabOe Rf. IW XVed WR PaNe 
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WheiU VXUYiYaO eaVieU dXUiQg Whe WiPeV Rf VcaUciW\. 
HRQe\, Zhich haV QR PRiVWXUe iQ iW, caQ eaViO\ 
SUeVeUYe fRRdV diSSed iQ iW. 

 
QXiQce ZaV Whe fiUVW fUXiW XVed iQ Whe AQcieQW GUeece, 
WhaW ZaV Pi[ed ZiWh HRQe\, dUied VRPeZhaW, aQd 
SacNed WighWO\ iQWR jaUV. RRPaQV iPSURYed Whe 
PeWhRd b\ cRRNiQg Whe QXiQce aQd HRQe\ WRgeWheU, 
SURdXciQg Whe VR-caOOed PUeVeUYe. TKLV ZaV WKe 
VWeSSLQJVWRQe WR eYeU\WKLQJ LQ WKe WRUOd Rf 
JaPV. SR eQRXgh abRXW bRUiQg hiVWRU\ aQd QRZ OeW XV 
PRYe RQ WR Whe SUeSaUaWiRQ SaUW. 
 
PREPARTION 
 
PUeSaUaWLRQ Rf PUeVeUYe: 
The VWeSV aUe FUXiW (QRW RYeU-UiSe) ĺ WaVhiQgĺ 
CXWWiQg iQWR WhiQ VOiceVĺ BRiOiQg ZiWh ZaWeUĺ 
AddiWiRQ Rf CiWUic Acid dXUiQg bRiOiQgĺ SWUaiQiQg Rf 
e[WUacWĺ PecWiQ TeVW (fRU addiWiRQ Rf VXgaU) ĺWheQ 
AddiWiRQ Rf VXgaUĺ BRiOiQgĺ JXdgiQg Rf eQd SRiQW 
(WePSeUaWXUe WeVW) ĺ FiOOiQg hRW iQWR cOeaQ VWeUiOi]ed 
bRWWOeVĺ Wa[iQgĺ CaSSiQgĺ SWRUage aW aPbieQW 
WePSeUaWXUe. 

PUeSaUaWLRQ Rf CRQVeUYe: 
 

 
PUeSaUaWiRQ Rf cRQVeUYe iV aOPRVW OiNe WhaW Rf Whe 
JaPV; RQO\ diffeUeQce iV, iQ caVe Rf cRQVeUYe PRUe 
WhaQ RQe NiQd Rf fUXiW iV XVed.  

 
HRZeYeU, ChePiVWU\ VRPehRZ cRPeV iQWR Whe acWiRQ 
iQ bRWh Whe SUeSaUaWiRQ SURceVVeV. LeW XV NQRZ abRXW 
WhaW. 
 
CHEMISTRY BEHIND 
 
HaYe \RX eYeU ZRQdeUed WhaW Zh\ jaPV RU jeOOieV aUe 
geO OiNe? PecWiQ, Zhich iV SUeVeQW iQ eYeU\ fUXiW cRYeU 
eiWheU iQ high RU OeVV aPRXQW, fRUPV a geO QeWZRUN WhaW 

WUaSV OiTXid aV Whe SURdXcW cRROV aQd heOS iW VeW. FUXiWV 
ZiWh OeVV SecWiQ cRQWeQW haYe WR be VXSSOied ZiWh 
SecWiQ e[WeUQaOO\. 
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DR \RX NQRZ hRZ dReV SXgaU aOVR heOS iQ SUeSaUaWiRQ 
Rf WheVe SURdXcWV? SXgaU bRRVWV Whe geO-fRUPiQg 
caSabiOiW\ Rf WheVe SURdXcWV b\ dUaZiQg ZaWeU aZa\ 
fURP SecWiQ. SR, ZiWh higheU OeYeO Rf SXgaU, WheUe iV QR 

ORQgeU ZaWeU aYaiOabOe iQ Whe Pi[WXUe WR VXSSRUW 
PicURbiaO gURZWh aQd WhXV iW iPSaUWV a QaWXUaO 
SUeVeUYaWiYe effecW. SR aW OeaVW 65-69% Rf SXgaU 
cRQWeQW iV UeTXiUed iQ Whe fiQaO SURdXcW. AgaiQ, \RX Vee 
VRPe WiPe WhaW Whe jeOO\ did QRW VeW SURSeUO\, WhiV iV 
RfWeQ dXe WR Whe OacN Rf acidiW\. ThRXgh fUXiWV SURYide 
VRPe acid QaWXUaOO\, bXW RfWeQ e[WUa acidV aUe Qeeded 
WR be added. CiWUic Acid & TaUWaUic Acid aUe cRPPRQO\ 

XVed. A SH Rf 2.8-3.3 iV Qeeded WR aOORZ Whe geO WR VeW 
SURSeUO\.  

SR WhiV PXch Ze caQ WaON abRXW PUeVeUYe aQd 
CRQVeUYe.  

 
The WRUOd Rf ChePiVWU\ \RX NQRZ, iV QeYeU a VPaOO 
RQe. EQdOeVV QXPbeU Rf WhiQgV aUe eQWaQgOed 
VRPehRZ ZiWh ChePiVWU\, aQd Whe NiWcheQ ZRUOd iV 
RQO\ a VPaOO SaUW Rf iW, Zhich PaNeV Whe WRSic PUeVeUYe 
aQd CRQVeUYe eYeQ VPaOOeU. HRZeYeU, QRZ Ze NQRZ 
WhaW iW VWiOO addV VRPe YaOXe WR RXU NiWcheQ Oife, 
highOighWiQg Whe PRVW haSSeQiQg chePiVWU\ iQ 
cRRNiQg. 
 
NRZ OeW XV PRYe RQ WR RWheU PePbeUV Rf WhiV jaPP\ 
ZRUOd, Whe cRPSRWe aQd PaUPaOade iQ Whe Qe[W 
VecWiRQ. 
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COMPOTE AND 
MARMALADE 
PXlakendra NaWh Band\opadh\a\ 
SWXdenW SemeVWer V 
DeparWmenW of ChemiVWr\ 
SXrendranaWh College 
 

 
WHAT IS COMPOTE 
 

 
 
IW iV a W\Se Rf SUeVeUYe, Pade ZiWh fUeVh RU dUied fUXiW, 
cRRNed ORZ aQd VORZ iQ a VXgaU V\UXS VR WhaW Whe fUXiW 
SieceV VWa\ VRPeZhaW iQWacW.  
 
WHAT IS MARMALADE 
 

 
 
 
 
 
 
 
 
 
 
 
 
IW iV ViPSO\ Whe QaPe fRU SUeVeUYeV Pade ZiWh ciWUXV 
ViQce iW iQcOXdeV Whe ciWUXV UiQdV aV ZeOO aV iQQeU fUXiW 
aQd SXOS. 
 
PREPARATION 
 

 
MaUPaOade iV a fUXiW SUeVeUYe Pade fURP Whe jXice aQd 
SeeO Rf ciWUXV fUXiWV bRiOed ZiWh VXgaU aQd ZaWeU. IW iV 
PaiQO\ Pade fURP biWWeU RUaQge, bXW iW iV aOVR Pade 
fURP VZeeW RUaQge, gUaSefUXiWV, OePRQV eWc. 
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CRPSRWe iV Pade fURP Whe fUXiWV OiNe aSSOe, jacNfUXiW, 
RUaQge eWc., VXgaU V\UXS aQd VSiceV OiNe ciQQaPRQ, 
cORYe, aOPRQdV eWc.   
 
HISTORY 
 
CRPSRWe cRQfRUPed WR Whe PedieYaO beOief WhaW fUXiW 
cRRNed iQ VXgaU V\UXS baOaQced Whe effecWV Rf hXPidiW\ 
RQ Whe bRd\. The QaPe iV deUiYed fURP Whe LaWiQ 
ZRUd cRPSRViWXV, PeaQiQg Pi[WXUe. IQ OaWe PedieYaO 
EQgOaQd iW ZaV VeUYed aW Whe begiQQiQg Rf Whe OaVW 
cRXUVe Rf a feaVW (RU VRPeWiPeV Whe VecRQd RXW Rf WhUee 
cRXUVeV), RfWeQ accRPSaQied b\ a cUeaP\ SRWage.  

 
The ZRUd "PaUPaOade" iV bRUURZed fURP Whe 
PRUWXgXeVe PaUPeOade, fURP PaUPeOR 'TXiQce'. The 
RRPaQV OeaUQed fURP Whe GUeeNV WhaW TXiQceV VORZO\ 
cRRNed ZiWh hRQe\ ZRXOd "VeW" ZheQ cRRO.  

 
The ASiciXV, RRPe¶V PRVW e[WUaYagaQW gRXUPeW chef 
gaYe a UeciSe fRU SUeVeUYiQg ZhROe TXiQceV, VWePV aQd 
OeaYeV aWWached, iQ a baWh Rf hRQe\ diOXWed ZiWh 
defUXWXP²RRPaQ PaUPaOade. PUeVeUYeV Rf TXiQce 
aQd OePRQ aSSeaU²aORQg ZiWh URVe, aSSOe, SOXP aQd 
SeaU. 
 
CHEMISTRY BEHIND 

 
MaUPaOade iV a jeOO\ W\Se iQ QaWXUe. ThiV iV dXe WR Whe 
SUeVeQce Rf SecWiQ. CiWUXV fUXiW cRQWaiQV 0.5%-3.5% 
SecWiQ Zhich iV OaUgeO\ SUeVeQW iQ SeeO SRUWiRQ Rf Whe 
fUXiW. PecWiQ iV a cRPSOe[ SRO\VacchaUide 
(caUbRh\dUaWe) cRQViVWiQg PaiQO\ Rf PeWhR[\ 
eVWeUified Į, d-1, 4-gaOacWXURQic acid XQiWV. The 
aYeUage PROecXOaU ZeighW Rf SecWiQ iV abRXW 50,000-
180,000 Da.  
 
IQ caVe Rf MaUPaOade, VXgaU bRRVWV Whe geO fRUPiQg 
caSabiOiW\ Rf WheVe SURdXcWV b\ dUaZiQg ZaWeU aZa\ 
aQd Whe heaW i.e., XVe iQ Whe UeacWiRQ heOSV WR cRQdeQVe 
Whe SecWiQ PRQRPeU WR SRO\PeU. 
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IQ caVe Rf cRPSRWe, Whe SUeSaUaWiRQ SURceVV iV ViPiOaU 
YeU\ PXch, bXW cRPSRWe dReV QRW cRQWaiQ Whe SeeO SaUW 
Rf fUXiW ZheUe Whe SecWiQ OieV, WhaW iV Zh\ iW iV OiTXid iQ 
QaWXUe. GeQeUaOO\, cRPSRWe iV VZeeW iQ QaWXUe (XVe Rf 
VXgaU V\UXS) WhRXgh iW haV a SH QeaU 3.0-4.0 dXe WR 
Whe SUeVeQce Rf PaQ\ W\SeV Rf acidV OiNe ciWUic acid, 
PaOeic acid eWc. 
 
IQ cRQcOXViRQ, Ze caQ Va\ WhaW Whe ZRUOd Rf chePiVWU\ 
iV YaVW, aQd Whe cRRNiQg chePiVWU\ iV jXVW a 
UeSUeVeQWaWiRQ Rf iWV beaXW\. IQ NiWcheQ eQdOeVV W\Se Rf 
QaWXUaO acidV aQd chePicaO cRPSRXQdV cRPe WRgeWheU 
WR fRUP a QeZ WaVWe ZiWh QeZ fUagUaQce. HRZeYeU, iQ 
WRda\'V daWe Whe VafeW\ aQd h\gieQe aUe big iVVXeV. 
HeQce, Ze PXVW add VRPe YaOXeV WR RXU NiWcheQ Oife, 
Whe PRVW WePSWiQg aQd YibUaQW SaUW Rf chePiVWU\ iQ RXU 
daiO\ Oife. 

 
SR WhiV PXch abRXW cRPSRWe aQd PaUPaOade. NRZ OeW 
XV PRYe RQ WR aQRWheU PePbeU Rf WhiV jaPP\ ZRUOd, 
Whe chXWQe\ iQ Whe Qe[W VecWiRQ. 
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CHUTNEY 
AniVa KhaWoon 
SWXdenW SemeVWer V 
DeparWmenW of ChemiVWr\ 

         SXrendranaWh College 

 
CHUTNEY 
  
IW iV a faPiO\ cRQdiPeQWV RU VaXceV iQ Whe cXiViQeV Rf 
Whe IQdiaQ VXbcRQWiQeQW. ChXWQe\V Pa\ be UeaOi]ed iQ 
VXch fRUPV aV a WRPaWR UeOiVh, a gURXQd SeaQXW 
gaUQiVh, \RgXUW RU cXUd, cXcXPbeU, VSic\ cRcRQXW, 
VSic\ RQiRQ, gaUOic, giQgeU, PiQW diSSiQg VaXce.  

  

 
DIFFERENT FORMS 
 
DXe WR Whe YaVWQeVV Rf IQdia, Whe ZRUd ³chXWQe\´ haV 
diffeUeQW QaPeV iQ diffeUeQW SOaceV aORQg ZiWh 
diffeUeQW WaVWe aQd We[WXUe.  
 

 

 
 
 
 
 
 
 
 
 
 
 
AV fRU e[aPSOe, iQ TaPiO NadX, chXWQe\ iV caOOed 
³ThRga\aO´ Zhich iV a SaVW\ iQ We[WXUe, iQ AQdhUa 
PUadeVh iW iV caOOed ³RRWi Pacchadi´ eWc. ChXWQe\ 
haYe RQO\ WZR W\Se Rf We[WXUeV: -- WhicN SaVW\ RU jeOO\ 
W\Se QaWXUe aQd OiTXid W\Se QaWXUe. 

 
HISTORY 
 
ChXWQe\ ZaV fiUVW Pade aW 500BC iQ IQdia, iQ Whe fRUP 
Rf SicNOe. LaWeU BUiWiVh aQd RRPaQV ZeUe adRSWed WhiV 
Za\ WR SUeVeUYe Whe fRRd. DXUiQg Whe BUiWiVh SeUiRd iQ 
IQdia, aV gUeaWeU iPSRUWV Rf fRUeigQ aQd YaUied fRRdV 
iQcUeaVed iQWR NRUWheUQ EXURSe, chXWQe\ feeO RXW Rf 
faYRU iQ BUiWaiQ.  
 
PREPARATION  
 
TheUe aUe PaQ\ W\SeV Rf chXWQe\V aYaiOabOe 
WhURXghRXW Whe ZRUOd. BXW Whe PaiQ VWeSV aUe fUXiWV 
(cXW iQWR SieceV) > VXgaU > hRW ZaWeU > Pi[iQg. 
IQdiaQ SicNOeV XVe PXVWaUd RiO aV a SicNOiQg ageQW, 
bXW AQgOR-IQdiaQ VW\Oe chXWQe\ XVeV PaOW RU cideU 
YiQegaU. 
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CHEMISTRY BEHIND 
 
The PRVW iQWeUeVWiQg WhiQg iV Whe We[WXUe aQd WaVWe Rf a 
chXWQe\. DR \RX NQRZ Zh\ VRPe chXWQe\ iV SaVW\ iQ 
QaWXUe? chXWQe\V OiNe cRcRQXW chXWQe\ aQd PaQ\ 
PRUe haYe cRQdeQVed W\Se We[WXUe. ThiV iV dXe WR Whe 
SUeVeQce Rf acidV ZiWh high PROecXOaU ZeighW, VXgaU 
V\UXS aQd heaW. 

 
IQ Whe SURceVViQg Za\ Rf chXWQe\, high heaW caXVeV 
cRQdeQVe iQ VXgaUV aQd acidV (OiNe PaOeic acid, OaXUic 
acid, WaUWaUic acid eWc.) aQd fRUP a SURdXcW Zhich haV 
a high PROecXOaU ZeighW aQd cUeaWe SaVW\ W\Se QaWXUe. 
AORQg WhiV VRPe fUXiW chXWQe\ XVeV Whe SeeO Rf Whe fUXiW 
ZheUe Whe SecWiQ i.e., Whe PaiQ geOaWiQ cRPSRXQd OieV 
Zhich caXVeV high SaVW\ W\Se QaWXUe. AV fRU e[aPSOe, 
aSSOe cRQWaiQV 1 WR 1.5%, ciWUXV SeeOV cRQWaiQ 30% 
SecWiQ.  The OiTXid fRUP Rf chXWQe\ cRQWaiQV high VXgaU 
aQd WhaW iV Zh\ iW iV QRW YeU\ cRQdeQVed iQ QaWXUe.  
 
 

HEALTH AND NUTRITION 
 
ChXWQe\V aUe YeU\ heaOWh\ aQd aV ZeOO aV YeU\ 
efficieQW Za\ WR SUeVeUYe QaWXUaO fUXiWV. ChXWQe\ iV 
QRW RQO\ VaWiVf\ RXU WaVWe bXdV bXW aORQg ZiWh iW aOVR 
acW aV a QaWXUaO SURbiRWicV.  

 
MiQW chXWQe\ iV RQe Rf Whe PRVW heaOWhieVW chXWQe\ 
aV iW iV heOS iQ RXU digeVWiYe V\VWeP. HRZeYeU, Whe 
high RiO aQd VSiceV PaNe Whe chXWQe\ SUiPaUiO\ 
XQheaOWh\. 

 
AW Whe eQd Ze caQ RQO\ Va\ WhaW Whe cRRNiQg 
chePiVWU\ a YeU\ VPaOO UeSUeVeQWaWiRQ Rf Whe SUeVeQW 
chePiVWU\ ZRUOd aQd iW jXVW VhRZ iWV beaXW\ WhURXgh 
WaVWe, cRORXU, fUagUaQce. FURP PaNiQg a fRRd WR 
digeVWiRQ, Whe chePiVWU\ OieV eYeU\ZheUe. AQd iW 
VXggeVW XV WhaW Ze haYe WR add VRPe YaOXe iQ RXU 
NiWcheQ, Whe PRVW VSaUNOiQg aQd aOOXUiQg SaUW Rf 
chePiVWU\ iQ RXU daiO\ Oife.  
 
SR WhiV PXch abRXW chXWQe\. NRZ OeW XV PRYe RQ WR 
aQRWheU PePbeU Rf WhiV jaPP\ ZRUOd, Whe JeOO-O iQ Whe 
Qe[W VecWiRQ. 
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MAGIC OF JELL-O 
Reraj BiVZaV 
SWXdenW SemeVWer V 
DeparWmenW of ChemiVWr\ 
SXrendranaWh College 
 
ABOUT JELL-O 
 
JeOO-O iV a YaUieW\ Rf geOaWiQ deVVeUWV (fUXiW-fOaYRUed 
geOV), SXddiQgV, aQd QR-baNe cUeaP SieV. The RUigiQaO 
JeOO-O geOaWiQ deVVeUW (geQeUici]ed aV jeOO-R) iV Whe 
VigQaWXUe Rf Whe bUaQd. JeOO-O iV a UegiVWeUed 
WUadePaUN Rf KUafW HeiQ] aQd iV baVed iQ ChicagR, 
IOOiQRiV. 

 
HOW OBTAINED 
 
JeOO-O iV VROd SUeSaUed (Uead\-WR-eaW), RU iQ SRZdeU 
fRUP, aQd iV aYaiOabOe iQ YaUiRXV cRORUV aQd fOaYRUV. 
The SRZdeU cRQWaiQV SRZdeUed geOaWiQ aQd 
fOaYRUiQgV, iQcOXdiQg VXgaU RU aUWificiaO VZeeWeQeUV. IW 
iV diVVROYed iQ hRW ZaWeU, WheQ chiOOed aQd aOORZed WR 
VeW. FUXiW, YegeWabOeV, aQd ZhiSSed cUeaP caQ be 
added WR PaNe eOabRUaWe VQacNV WhaW caQ be PROded 
iQWR VhaSeV. JeOO-O iV chiOOed iQ a UefUigeUaWRU WiOO iW iV 
VeW XS. 
 
HISTORY BEHIND 
 
IQ 1964, Whe VORgaQ "TheUe'V aOZa\V URRP fRU JeOO-O" 
ZaV iQWURdXced, SURPRWiQg Whe SURdXcW aV a "OighW 
deVVeUW" WhaW cRXOd eaViO\ be cRQVXPed eYeQ afWeU a 
heaY\ PeaO.  
 

 
 
 
 
 
 
 
 
 
 
HRZeYeU, WhURXghRXW Whe 1960V WhURXgh Whe 1980V, 
JeOO-O'V VaOeV VWeadiO\ decUeaVed.  
 
MaQ\ JeOO-O diVheV, VXch aV deVVeUWV aQd JeOO-O 
VaOadV, becaPe VSeciaO RccaViRQ fRRdV UaWheU WhaQ 
eYeU\da\ iWePV. MaUNeWeUV bOaPed WhiV decOiQe RQ 
decUeaViQg faPiO\ Vi]eV, a "faVW-Saced" OifeVW\Oe aQd 
ZRPeQ'V iQcUeaViQg ePSOR\PeQW.  

 
B\ 1986, a PaUNeW VWXd\ cRQcOXded WhaW PRWheUV ZiWh 
\RXQg chiOdUeQ UaUeO\ SXUchaVed JeOO-O. TR WXUQ 
WhiQgV aURXQd, JeOO-O hiUed DaQa GiRia WR VWRS Whe 
decOiQe. The PaUNeWiQg WeaP UeYiViWed Whe JeOO-O 
UeciSeV SXbOiVhed iQ SaVW cRRNbRRNV aQd UediVcRYeUed 
JiggOeUV, aOWhRXgh Whe RUigiQaO UeciSe did QRW XVe WhaW 
QaPe.  
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JIGGLER 
  
The\ aUe W\SicaO JeOO-O VQacNV PROded iQWR fXQ VhaSeV 
aQd eaWeQ aV fiQgeU fRRd.  

 
JeOO-O OaXQched a PaVViYe PaUNeWiQg caPSaigQ, 
QRWabO\ feaWXUiQg BiOO CRVb\ aV VSRNeVPaQ. The 
caPSaigQ ZaV a hXge VXcceVV, caXViQg a VigQificaQW 
PaUNeW gaiQ. CRVb\ becaPe Whe cRPSaQ\'V SXddiQg 
VSRNeVSeUVRQ iQ 1974 aQd cRQWiQXed aV Whe YRice Rf 
JeOO-O fRU aOPRVW WhiUW\ \eaUV. OYeU hiV WeQXUe aV Whe 
PRXWhSiece fRU Whe cRPSaQ\, he heOSed iQWURdXce 
QeZ SURdXcWV VXch aV fUR]eQ JeOO-O PRSV (iQ geOaWiQ 
aQd SXddiQg YaUieWieV), Whe QeZ SXgaU-FUee JeOO-O, 
Zhich UeSOaced D-ZeUWa iQ 1984 aQd ZaV VZeeWeQed 
ZiWh NXWUaSZeeW; JeOO-O JiggOeUV cRQceQWUaWed 
gXPPi VQacNV; aQd SSaUNOiQg JeOO-O, a caUbRQaWed 
YeUViRQ Rf Whe deVVeUW WRXWed aV Whe "ChaPSagQe Rf 
JeOO-O." IQ 2010, CRVb\ UeWXUQed aV JeOO-O 
VSRNeVSeUVRQ iQ aQ RQ-OiQe Zeb VeUieV caOOed OBKB.  
 
JELL-O SHOT 
 
AQ aOWeUQaWiYe UeciSe caOOV fRU Whe addiWiRQ Rf aQ 
aOcRhROic beYeUage WR Whe Pi[, cRQWUibXWiQg 
aSSUR[iPaWeO\ RQe WhiUd WR RQe haOf Rf Whe OiTXid 
added afWeU Whe geOaWiQ haV diVVROYed iQ a bRiO. A 

VeUYiQg Rf Whe UeVXOWiQg Pi[WXUe iV caOOed a "JeOO-O 
VhRW", RU Whe geQeUici]ed "JeOOR VhRW", aW SaUWieV.  
 
The TXaQWiW\ aQd WiPiQg Rf Whe addiWiRQ Rf Whe OiTXRU 
aUe YiWaO aVSecWV; iW iV QRW SRVVibOe WR PaNe JeOO-O VhRWV 
ZiWh OiTXRU aORQe, aV Whe cROORidaO SURWeiQV iQ dU\ 
geOaWiQ cRQViVW Rf chaiQV Zhich UeTXiUe a hRW OiTXid WR 
deQaWXUe WheP befRUe Whe\ caQ WheQ UefRUP aV a 
VePiVROid cROORidaO VXVSeQViRQ. PXUe aOcRhRO caQQRW 
be heaWed VXfficieQWO\ WR bUeaN dRZQ WheVe SURWeiQV, aV 
iW eYaSRUaWeV.  

 
MANUFACTURIN AND TOURISM 
 
AV Rf 2012, LeRR\, NeZ YRUN, iV NQRZQ aV Whe hRPe 
Rf JeOO-O aQd haV Whe RQO\ JeOO-O MXVeXP iQ Whe 
ZRUOd, ORcaWed RQ Whe PaiQ URad WhURXgh Whe VPaOO 
WRZQ. JeOO-O ZaV PaQXfacWXUed heUe XQWiO GeQeUaO 
FRRdV cORVed Whe SOaQW iQ 1964 aQd UeORcaWed 
PaQXfacWXUiQg WR DRYeU, DeOaZaUe. The JeOO-O 
GaOOeU\ PXVeXP iV RSeUaWed b\ Whe Le RR\ HiVWRUicaO 
SRcieW\ aW Whe Le RR\ HRXVe aQd UQiRQ FUee SchRRO, 
OiVWed RQ Whe NaWiRQaO RegiVWeU Rf HiVWRUic POaceV iQ 
1997.  
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AW Whe PXVeXP, YiViWRUV caQ OeaUQ abRXW Whe hiVWRU\ Rf 
Whe deVVeUW fURP iWV iQceSWiRQ.  
 

 
The PXVeXP RffeUV ORRNV aW VWaUWiQg PaWeUiaOV fRU 
JeOO-O, VXch aV VWXUgeRQ bOaddeU aQd caOYeV' hRRYeV, 
aQd YaUiRXV PROdV. The JeOO-O SOaQW iQ MaVRQ CiW\, 
IRZa, SURdXceV APeUica'V VXSSO\ Rf Uead\-WR-eaW JeOO-
O geOaWiQ deVVeUW aQd SXddiQg cXSV. 
 
ADVERTISING 
 
JacN BeQQ\'V WRS-UaWed UadiR VhRZ did QRW bUeaN fRU 
cRPPeUciaOV. IQVWead, aQQRXQceU DRQ WiOVRQ 
iQcRUSRUaWed VSeecheV abRXW JeOO-O iQWR Whe SURgUaP 
aW aSSURSUiaWe SOaceV, WR JacN'V feigQed cRPic 
aQQR\aQce. LXciOOe BaOO'V M\ FaYRUiWe HXVbaQd, Whe 
UadiR SUedeceVVRU WR TV'V I LRYe LXc\, ZaV aQRWheU 
SRSXOaU SURgUaP VSRQVRUed b\ JeOO-O fRU PXch Rf iWV 
124-eSiVRde UXQ. BaOO'V chaUacWeU Li] CRRSeU RfWeQ 
RSeQed Whe SURgUaP ZiWh Whe OiYeO\ gUeeWiQg "jeOO-R 
eYeU\bRd\!" SR PaQ\ SeRSOe caPSaigQed fRU WhiV 
SURdXcW. 

 
 
FLAVOURS 
 
The fROORZiQg aUe Whe fOaYRUV Rf JeOO-O SURdXcWV WhaW 
aUe cXUUeQWO\ beiQg SURdXced ASUicRW, BeUU\ BOXe, 
BOacN CheUU\, CheUU\, CheUU\ LePRQade, CUaQbeUU\, 
FUXiW PXQch, GUaSe, LePRQ, LiPea, MaQgR, 
MaUgaUiWab, MeORQ FXViRQ, Mi[chief GUaSe, CRORU-
ChaQgiQg Mi[chief JXice, Mi[chief SRda PRS, 
OUaQgea, Peacha aQd VR RQ. 
 
FOOD VALUE AND NUTRITION 
 
GeOaWiQ iV Uich iQ SURWeiQ aQd haV a XQiTXe aPiQR acid 
SURfiOe WhaW giYeV iW PaQ\ SRWeQWiaO heaOWh beQefiWV.  

 
TheUe iV eYideQce WhaW geOaWiQ Pa\ UedXce jRiQW aQd 
bRQe SaiQ, iQcUeaVe bUaiQ fXQcWiRQ, aQd heOS UedXce 
Whe VigQV Rf VNiQ agiQg. SR WhiV PXch abRXW JeOO-O. 
 
WiWh WhiV JeOO-O VWRU\, OeW XV eQd RXU jRXUQe\ iQ Whe 
JaPP\ WRUOd aQd Vee ZhaW iV iQ VWRUe fRU XV iQ Whe 
Qe[W VecWiRQ. 
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PRELUDE
Chocolate is the most popular sweet treat in the 
world. Eating chocolate not only makes us feel good, 
but it may also be good for our heart and brain. It is 
prepared from the fruit of the Theobroma cacao, a 
tropical tree whose name means "food of the gods" 
in Greek.  

 
EVOLUTION 

Chocolate's history goes back to at least 2,000 years 
and the word chocolate can be traced back to the 
Aztec word "xocoatl," the name for a bitter drink 
made from cacao beans. This was the way chocolate 
was consumed until the Spanish conquistadors 
came to Central America. When the Spanish 
arrived, sweetened chocolate came into existence.  

Chocolate was traditionally a fashionable drink for 
rich Europeans throughout the 18th century. The 
Industrial Revolution allowed it finally to be mass-
produced and brought the treat to the masses.  

In 1815, Dutch physicist Coenraad Van Houten 
experimented with removing varied amounts of 
cocoa butter from chocolate liquor and this led to 
the creation of cocoa powder and soon solid 
chocolate.  

In 1847, an England chocolate company, Fry's, 
created the first mass-produced chocolate bar when 
Joseph Fry added additional cocoa butter to Van 
Houten's chocolate, that turned it into a mouldable 
paste.  

Milk chocolate was invented soon after with the 
help of Henri Nestlé, who created his own food 
company. Major European chocolate brands Lindt 
and Cadbury also got their start in the 1800s.  

Mass chocolate consumption hit the United States 
in late 1800s when Hershey began selling 
chocolate-coated caramels and developed his own 
formula for milk chocolate introducing for the first 
time chocolate bars and other shapes, like 
Hershey's Kisses, in 1900. 

 

In 1923, the Mars Co. developed their Milky Way 
bar by putting nougat inside and former Hershey 
employee H.B. Reese introduced Peanut Butter 
Cups, that later became a part of the Hershey brand. 
 

MODERN TREND 
 

With time chocolate concoctions from both small 
and large producers became increasingly 
innovative. Very recently, in September 2017, Swiss 
chocolate company Barry Callebaut has introduced 
ruby chocolate. Isolation of specific compounds of 
cocoa beans along with a modified processing 
technique, results in a rosy pink chocolate that has 
a sweet but sour berry taste and no traditional 
chocolate flavor.  

 

With this background knowledge, let us now enter 
into the sweetest world of chocolates to explore it 
further in light of chemistry.

https://www.livescience.com/2041-dawn-chocolate-discovered.html
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ABOUT CHOCOLATE 
Arghadeep Sarkar 
Student Semester III 
Department of Chemistry 
Surendranath College 
 

WHAT IS CHOCOLATE 
 
Chocolate is basically a semi-solid suspension of 
fine solid particles from sugar and cocoa (〜70% 
total) in a continuous fat phase.  This is rich 
in carbohydrates, an excellent source of quick 
energy, and also contains minute amounts of the 
stimulating alkaloids theobromine and caffeine. 
 
7KH ZRUG ³FKRFRODWH´ FRPHV IURP WKH A]WHF ZRUG, 
³FDFDKXDWO´ RU ³[RFRODWO´, ZKLFK PHDQV ³ELWWHU 
ZDWHU´.  

 
Chocolate is generally extracted from Cocoa Beans 
and has more than 500 flavour components, which 
is double the amount found in strawberry and 
vanilla. The annual consumption of cocoa beans 
averages around 600,000 tons per year.   
 
ESSENTIAL INGREDIENTS 
 
Chocolate contains three main stimulating and 
pleasure-producing compounds. Those are caffeine, 
cannabinoids and phenylethylamine.  
 
Caffeine stimulates the central nervous system and 
triggers in the brain the release of the pleasure-
producing chemicals dopamine and adenosine.  
 
Cannabinoids are fatty acids that cause feelings of 
relaxation and intoxication when they strike certain 
receptors in the brain.  
 
Phenylethylamine, or the love drug, releases the 
same chemicals introduced into the human body 

when someone is in love. The main ingredients of 
chocolate are:  
x Chocolate Liquor 
x Cocoa Butter 
x Sugar/Agave Nectar 
x Sea Salt 
x Lecithin  
x Vanilla or vanillin and other flavours 

 
INDUSTRIAL PREPARATION 
  
Cocoa beans are stored in silos or warehouses in 
their original sacks. Imported raw cocoa is subject 
to strict quality control. 

 
Laboratory technicians ensure that the beans are 
healthy, perfectly fermented, and dried, and have 
suffered no damage during transport. Silos, 
measuring from 40 to 120 feet in height can store 
up to 1000 tons or more.  

https://www.britannica.com/science/carbohydrate
https://www.britannica.com/science/theobromine
https://www.chocolatemonthclub.com/chocolate-cocoa-beans
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The raw cocoa is sucked up by powerful vacuums 
and fed into the silos. The storage area must be 
isolated from the rest of the building to protect the  

 
sensitive beans from strong odours that might be 
absorbed.  
 
PREPARATION STEPS 
 
Cleaning: On arrival in factories, the cocoa beans 
contain not only dust and sand but often also large 
foreign bodies such as stones, wood, or jute fibres. 
These impurities must be removed fully before 
processing, partly to protect the processing 
machines and mainly to maintain quality.  

  Cleaning of Beans 

In the cocoa pre-cleaning unit, the cocoa beans go 
through several sieving stages: a coarse sieve, a fine 
sieve, a strong flow of air (aspiration), a metal 
separator (magnet) and a vibratory sieve remove 
leaves, fibres, sand, stones, and metal from the 
cocoa beans. Now the cocoa beans have been 
cleaned of impurities. 

Roasting and Winnowing: To bring out the 
characteristic chocolate aroma, the beans are 
roasted in large rotary cylinders. Depending upon 
the variety of the beans and the desired result, the 
roasting lasts from 30 minutes to 2 hours at 
temperatures of 250°F and higher. As the beans  

Roasting of Beans 

turn over and over, their moisture content drops, 
and their colour changes to a rich brown, and the 
characteristic aroma of chocolate becomes evident.  

A winnowing machine removes the bean shells and 
leaves just the cacao nib.  

Winnowing of Beans 

The nibs are then cracked, ground, and liquefied 
into a cocoa liquor. Heavy-duty presses can further 
process and separate the liquor into either fat-rich 
cocoa butter or cocoa solids (that are ground to 
make cocoa powder). 

Grinding of Beans 
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Blending: After the mixing process, the blend is 
further refined to bring the particle size of the added 
milk and sugar down to the desired fineness.  

Blending of Chocolate 

The Cocoa powder or 'mass' is blended back with 
the butter and liquor in varying quantities to make 
different types of chocolate or couverture. 

Moulding of Chocolate 

After blending, moulding is the final procedure for 
chocolate processing. This step allows cocoa liquor 
to cool and harden into different shapes depending 
on the mould.  

Conching & Refining: The penultimate process 
is called conching. A conche is a container filled 
with metal beads, which act as grinders.  

Conching of Chocolate 

The refined and blended chocolate mass is kept in a 
liquid state by frictional heat. Chocolate before 
conching has an uneven and gritty texture. The 
length of the conching process determines the final 
smoothness and quality of the chocolate. High-
quality chocolate is conched for about 72 hours, and 
lesser grades about four to six hours. After the 
process is complete, the chocolate mass is stored in 
tanks heated to about 45 to 50 °C until final 
processing.  

Tempering: Cocoa butter comprises of several 
glycerides of fatty acids ± which solidify at different 
temperatures.  

Tempering of Chocolate 

When the liquid chocolate is cooled, fatty acid 
crystals form nuclei around which the other fatty 
acids will crystallize ± creating a single, stable form.  

Cocoa Butter 

Once that action has taken place, however, the 
temperature needs to be raised to prevent them 
from solidifying. The binding which takes place 
during tempering also makes the product resistant 
to developing chocolate bloom ± the white film that 
can form on the surface. 

Tempering is a highly controlled process which sees 
the temperature of the chocolate very gradually 
raised, gradually lowered, and gradually raised 
again to form exactly the right kind of crystals.  
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Chocolate Liquor 

For tempering, chocolate manufacturers use a 
cooling tunnel that takes the chocolate from 
ambient air temperature down to 45-55°F and then 
gradually back up to ambient temperature again. 

Packaging, Storage: Chocolates are packed to 
protect your chocolate from light, the elements, and 
insects.  

 

Problems:  

Fat bloom happens if the chocolate gets too warm. 
The cocoa butter melts and then re-solidifies, 
leaving those grey streaks. 

Fat Bloom of Chocolate 

Sugar bloom happens if the chocolate was stored in 
a damp area. Moisture collects on the surface of the 
chocolate and draws out the sugar. When the 
moisture evaporates, it leaves behind a grit of sugar 
crystals across the surface. 

 

Sugar Bloom of Chocolate 

Chocolate is generally stored away from other 
foods, as it can absorb different aromas. Ideally, 
chocolates are packed or wrapped, and placed in 
proper storage with the correct humidity and 
temperature. Additionally, chocolate is frequently 
stored in a dark place or protected from light by 
wrapping paper. The glossy shine, snap, aroma, 
texture, and taste of the chocolate can show the 
quality and if it was stored well. 

 

 

Irrespective of our ages, we all love to eat 
chocolates, right? Let us now try to learn about 
different types of chocolates in the next section. 
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TYPES OF 
CHOCOLATE 
Prince Saha 
Student Semester III 
Department of Chemistry 
Surendranath College 
 
 
DIFFERENT TYPES 
 
There are three main types of chocolate ± dark 
chocolate, milk chocolate, and white chocolate. 
From the taste point of view, it is also three types ± 
bitter, bittersweet, and semisweet. 

 
Bitter Chocolate: AOVR FDOOHG BDNHU¶V FKRFRODWH RU 
unsweetened chocolate: these are made from pure 
chocolate liquor (100% cacao with no sugar added)  
 
Bittersweet Chocolate: these are sweetened 
daUN cKRcROaWH ZLWK VXJaU aQd cRcRa bXWWHU aQd � 
35% chocolate liquor (70-100% cacao) 

Semi-sweet Chocolate: these are dark, 
VZHHWHQHd cKRcROaWH PadH ZLWK � 15% cKRcROaWH 
liquor. 
This different form of chocolate depends on the 
quantities of different ingredients present in it 
which is classified below. 
 
DARK BLACK CHOCOLATE 

This is the form of chocolate which contains 
carbohydrates, fats, proteins, and vitamins, 15-35% 
chocolate liquor with cocoa butter, vanilla, sugar, 
or other sweetener, and usually lecithin as an 
emulsifier. 

 

 

 

 

 

 

The cocoa content and several organic compounds 
(such as flavanols, catechins, polyphenols) present 
in dark chocolate contains antioxidants called 
flavonoids. Dark chocolate is the best source of 
antioxidants that damage the excessive amount of 
free radicals in the cells and tissues of the body and 
neutralize it.  

The cocoa flavanols decreases the risk of heart 
attack, prevents blood clotting, and keep the 
platelets less sticky.  

It protects our skin from UV rays coming from sun 
and increases the blood flow in our body that makes 
our skin healthier, glowing and wrinkle free. This is 
also known as plain chocolate, sour chocolate, and 
black chocolate. This chocolate is rich in several 
minerals such as zinc, magnesium, phosphorus, 
calcium, potassium, and iron. 
 
MILK CHOCOLATE 
 
Milk chocolates are made from dark chocolate of 
low cacao content, higher sugar content 
additionally contains milk products. Milk chocolate 
cRQWaLQV � 10% cKRcROaWH OLTXRU aQd 12% ZKROH 
milk (usually in dried form). Bars of fine milk 
chocolate generally contain 30-45% cacao. The 
cheapest variety can have as little as 5% cacao. 
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WHITE CHOCOLATE  

White chocolate has texture like milk and dark 
FKRFRODWH. IW FRQWDLQV FRFRD EXWWHU (� 20%), sugar 
lecithin (a fatty emulsifier) and milk solids but does 
not contain cocoa solids and spices such as vanilla. 
It has slightly yellow color that comes from cocoa 
butter.  

 
It contains good amount of calcium which helps to 
protect the cardiovascular diseases. It also contains 
high amount of saturated fat which makes it 
unhealthy for our body. The regular dose of white 
chocolate increases the risk of heart disease and 
diabetes. It increases the cholesterol level and leads 
to weight gain. Technically, it is not considered as 
chocolate because it does not contain cocoa solids 
(chocolate solid) and even it does not have a taste 
like chocolate.  
 
DIFFERENT CHEMICALS AND 
COMPONENTS  
 
Chocolate production is a complex process during 
which numerous chemical reactions occur. 

Roasting of cocoa beans is one of the most 
important processes due to the occurrence of 
MDLOODUG¶V UHDFWLRQV, GXULQJ ZKLFK DURPD 
compounds are formed (Non-enzymatic reaction 
between amino acid and reducing sugar). This is the 
most important chemical reactions that occur with 
proteins, carbohydrates, lipids, and polyphenols. 
Other components that may be naturally present or 
form during the production process, such as 
methylxanthines, aldehydes, esters, ketones, 
pyrazines, acids, and alcohols. 
 
The chocolate production process as mentioned 
earlier consists of fermentation, drying, roasting, 
grinding of cocoa beans, mixing of all ingredients 
(cocoa mass, sugar, cocoa butter, emulsifiers, 
aroma, and milk components if needed), conching, 
and tempering. Major chemical reactions occur 
during fermentation, drying, roasting of cocoa 
beans, and conching of chocolate mass. These 
reactions are the most important for flavor and 
aroma development 
 
Lipids 
 
Cocoa beans contain 50±58% fats, 97±98% of 
which are triacylglycerols (TAG). These TAGs 
consist of 24.1±27.1% palmitic acid, 32.9±37.6% 
stearic acid, and 32.7±37.6% oleic acid, and low 
amounts of linoleic acid (2.3±3.7%). Fatty acid 
composition depends on origin, variety, growing 
season, and method of cultivation of cocoa beans. 
There are differences in cocoa butter considering 
origin and bean type. Softer cocoa butter has a 
higher content of 1-palmitoyl-2-3-dioleoyl-glycerol 
and 1-stearoyl-2-3-dioleoyl-glycerol, while harder 
cocoa butter has increased content of saturated 
fatty acids. Fats which are rich in symmetrical 
monounsaturated triglycerides, such as cocoa 
butter, show a high degree of polymorphism.  
 
Regardless of the TAG composition, cocoa butter 
can exist in six Polymorphs, that have melting 
points of 17.3, 23.3, 25.5, 27.3,33.8, and 36.3, 
respectively, and can transform from one form to 
another, depending on temperature and time. The 
most desirable form in chocolate is (V) that melts at 
29±31.5°C. This form is obtained by a properly 
conducted tempering process.  
                                      
The polymorphs with different structural 
forms are given: 
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Pyrazines 

They are Primary odor components. 〜80% 
contributes to overall flavor. Mostly originate from 
Į-aminoketones by Strecker degradation and 
Maillard reactions during roasting  

Esters 

They are second most important odor components, 
arise from amino acids and due to fermentation. 
Long chain esters produce undesirable fatty and 
waxy flavors (e.g., Ethyl-2-methylbutanoate) 

Alcohols  
 

They arise during fermentation from microbial 
activity. May also result from heat degradation of 
amino acids. 2-phenylethanol is the most odor-
active compound in dried and fermented cocoas. 
 

Aldehydes and Ketones  

            3-Methylbutanal 

This is formed during fermentation. Aldehydes also 
arise from Strecker degradation of amino acids 
during roasting. Phenylacetaldehyde is needed for 
pyrazine formation from 2-3-Methylbutyric acid 
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Acids 

Acetic acid is the most odor-active compound.  
Short chain acids are mostly removed during 
processing leading to undesirable odors. 

Others 
 
Apart from the above-mentioned chemicals, 
chocolate contains more than 300-500 known 
chemicals in which some react with human brain 
and alter their moods. Chocolate includes chemicals 
like phenylethylamine, anandamide, theobromine, 
caffeine, serotonin, phenolics, xanthenes, 
histamine, thyphylline etc. It is also the rich source 
of saturated fatty acids that help to balance 
cholesterol in human body. The chocolate made 
from cocoa beans, having so many beneficial 
compounds leads to good health. It is also rich in 
antioxidant polyphenols. All the chemicals present 
in chocolates have a deep effect on human brain and 
physiological effect on human body. 
 
DIFFERENCE AT A GLANCE 

 
 
 
 
 
 

 

 

 
 
Now let us move on to the next section to learn 
about basic differences in the chemical 
compositions of the chocolates, that differentiate 
one chocolate form from another. 
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REASON FOR 
DIFFERENCE 
Supriya Mondal 
Student Semester III 
Department of Chemistry 
Surendranath College 
 
CHOCOLATE  
 
All chocolates contain some level of cocoa, an 
ingredient that comes from the beans of the cocoa 
tree. Those beans are fermented, roasted, and 
ground to make chocolate. 
 
DARK CHOCOLATE 
 
Speciality: Dark chocolate is chocolate with no 
added milk solids. The basic ingredients are cacao 
beans, sugar, an emulsifier like soy lecithin to 
preserve texture, and flavourings such as vanilla. 
The more cocoa and less sugar dark chocolate has, 
the more bitter it will taste, and a small amount is 
considered as a healthful snack. The perfect flavour 
also makes it a preferred type of chocolate for 
baking and melting for a variety of desserts. 
 

 
 

Varieties: Different types of dark chocolates are 
distinguished by the percentage of cocoa solids in 
the bar. They are classified as bittersweet, semi-
sweet, and sweet dark chocolate. The cocoa content 
of commercial dark chocolate bars can range from 
30 percent for sweet dark chocolate to 80 percent 
(or higher) for extremely dark, bitter bars. The 
names semi-sweet and bittersweet are sometimes 
interchanged in recipes. They range from 50 
percent to 60 percent cocoa; the higher amount 
indicates more bitterness.  
 
Uses: You can eat dark chocolate straight out of the 
package without preparation or use it in recipes. It  

 
 
 
 
 
 
 
 
 
 
 
 
can be chopped, ground, shaved, or melted and is 
preferred for ganache, glazes, mousse, and 
pudding. It can also be found in nearly any 
chocolate dessert you can imagine. Semi-sweet 
chocolate chips are the preferred form in chocolate 
chip cookies. Since dark chocolate does not contain 
milk, it is useful in vegan recipes as well. 

 
Taste: In general, dark chocolate is bitter and less 
sweet than milk chocolate with a chalky texture. The 
more cocoa, the more pronounced these 
characteristics are, though even sweet dark 
chocolate is not as sweet or smooth as milk 
chocolate. 
 

 
 
Nutrition and Benefits: The more cocoa in dark 
chocolate, the more nutritional value it has. High-
quality dark chocolate with 70 percent to 85 percent 
cocoa is rich in fibre, copper, iron, magnesium, and 
manganese. However, a 100-gram bar does have 
about 600 calories, 43 grams of fat, and 24 grams of 
sugar, so it should still be eaten in moderation. Dark 
chocolate also contains powerful antioxidants that 

https://www.thespruceeats.com/decadent-dark-chocolate-recipes-4688577
https://www.thespruceeats.com/ganache-520359
https://www.thespruceeats.com/basic-chocolate-chip-cookies-3053319
https://www.thespruceeats.com/basic-chocolate-chip-cookies-3053319
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can increase blood flow, reduce blood pressure, and 
heart disease risk, and it has anti-inflammatory 
properties 
 
MILK CHOCOLATE 
                                                                                        

 
Like the name suggests, milk chocolate must 
contain milks (four percent milk fats and 12 percent  
milk solids) along with cocoa butter, chocolate 
liquor, vanilla and a stabilizing ingredient known as 
lecithin. This milk component can be in any of the 
form; milk powder, condensed milk, regular 
liquid milk, or any combination of those. 
 
Varieties: Different types of milk chocolates are 
distinguished by the percentage of milk solids in the 
bar. It is the superior chocolate variety, no question. 
The chief flavour in it is sweetness, making it 
excellent both on its own and when paired with 
other foods. Sweet, smooth milk chocolate will 
always beat out dark.  

 
Uses: You can eat milk chocolate straight out of the 
package without preparation or use it in recipes. It  
can also be chopped, ground, shaved, or melted and 
may be used for ganache, glazes, mousse, and 
pudding. It can also be found in nearly any 
chocolate dessert like cake, pastry, ice cream and all 
you can imagine.  

Taste: Milk chocolate gets its mild, velvety taste 
from a delicate balance of ingredients. While milk 
chocolate and dark chocolate both use cocoa liquor, 
cocoa butter and sugar, milk chocolate also uses 
milk powder to give it a creamier taste, texture, 
and lighter colour. 
 
Nutrition and Benefits: This is rich in calcium 
the main mineral present in our bones. This also 
contains smaller amounts of zinc, selenium, iodine, 
magnesium, and vitamins A, B1, B6, B12 and rich in 
protein and phosphorus, as well as often fortified 
with vitamin D all of which are additional nutrients 
important for building and maintaining strong 
bones and teeth. Thanks to the fact that it is made 
with milk, it contains significantly more calcium 
than the darker stuff. Our bodies rely on calcium to 
maintain strong bones and to sustain the healthy 
function of our hearts, muscles, and nerves. 
 
 
WHITE CHOCOLATE 

 
7KH WHUP ³ZKLWH FKRFRODWH´ LV D PLVQRPHU, and most 
interesting fact is that it is technically not a real 
chocolate. While it contains many of the same 
ingredients as milk chocolate; milks, sugar, lecithin, 
and cocoa butter; it contains no chocolate solids 
(cocoa powder) or the primary non-fat constituent 
of conventional chocolate liquor chocolate in its 
raw, unsweetened form. During manufacturing, the 
dark-coloured solids of the cocoa bean are 
separated from its fatty content, as with milk 
chocolate and dark chocolate, but, unlike with other  
 
forms of chocolate, no cocoa mass is added here. 
Cocoa butter is the only cocoa ingredient that is 
used in white chocolate.  This form of chocolate 
contains only trace amounts of the popular  
stimulants theobromine and caffeine that are 
usually found in the cocoa mass but not in the 
butter. Flavourings such as vanilla may be added to 

https://www.thespruceeats.com/ganache-520359
https://en.wikipedia.org/wiki/Chocolate_liquor
https://en.wikipedia.org/wiki/Theobromine
https://en.wikipedia.org/wiki/Caffeine
https://en.wikipedia.org/wiki/Vanilla_extract
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white chocolate confectionery and can be coloured 
in any preferred colour.  
 
Varieties: Different types of white chocolates are 
there from different countries with different 
ingredients. distinguished by the percentage of 
cocoa solids in the bar. They are classified as 
bittersweet, semi-sweet, and sweet dark chocolate.  
 

 
Some of them are Felchlin Mont Blanc Couverture 
from Switzerland that is mildly sweet with a fresh 
milkiness, well-suited to truffles and confections, 
France's Valrhona Ivoire having a deep, elegant 
richness that comes through best in puddings, 
ganache, and frostings, Askinosie Davao White 
Chocolate, a single-origin bar made with goat's milk 
powder, offering layers of earthy, nutty, and floral 
flavours, the straight forward dairy smoothness of 
Lindt Classic Recipes White Chocolate making it 
ideal for folding into cookies, brownies, or ice cream 
and so on. 
 
Uses: You can eat dark chocolate straight out of the 
package without preparation or use it in recipes. It  
can be chopped, ground, shaved, or melted and is 
preferred for ganache, glazes, mousse, and 
pudding. It can also be found in nearly any 
chocolate dessert you can imagine. Semi-sweet 
chocolate chips are the preferred form in chocolate 
chip cookies. Since dark chocolate does not contain 
milk, it is useful in vegan recipes as well. 
 
Taste: While tasting white chocolates from both 
large producers and craft chocolatiers, we 
encounter a surprising spectrum of flavours, from 
grassy to fruity to salt edged. Cocoa butter 
percentages generally varied from 29 to 55 percent, 

but we generally prefer the moderate creaminess of 
those composed of just over one-third cocoa butter. 
 
Nutrition and Benefits: White chocolate is made 
up of milk solids, cocoa butter, and sugar. It is the 
presence of pure cocoa butter that makes your white 
chocolate bar a healthy one. Pure cocoa butter is 
rich in antioxidants, which are favourable for your 
body. Also, the milk contents in the chocolate make 
it rich in calcium, which is beneficial for the bones 
in your body. 
 
The benefits of white chocolate show up when it is 
consumed in moderation. It is wisely said that 
excess as well as dearth of anything is not good. 
When you eat white chocolate within specified 
limits, it has the following health benefits: 
 
Boosting Immunity ± As the white chocolate 
contains cocoa butter, a rich source of antioxidants, 
it helps to eliminate toxic substance from your 
body. It also improves the flexibility in the 
movement of white blood cells and thus helps to 
reduce artery clogging. The good bacteria present in 
white chocolate helps to fight against the bad 
bacteria in case of sepsis. 
 
Lowering Cholesterol ± Consuming white chocolate 
in limited quantities can help regulate the fat in 
your body, which in turn can reduce levels of the 
bad cholesterol. This can lead to having a healthy 
heart and lower the risk of coronary heart disease. 
 
Improving Liver Health ± Studies have shown that 
white chocolate has the properties to improve liver 
health by increasing the blood flow in your body. It 
also helps in enhancing the recovery of ruptured 
tissues. 
 
Elevating Blood Sugar Levels ± The presence of 
sugar in white chocolate makes it beneficial for 
people suffering from hypoglycaemia, deficiency of 
glucose in the bloodstream. 
 
Toning-down Hypertension and Breathing 
Problems ± White chocolates contain linoleic acid, 
which helps to curb hypertension and 
methylxanthine, which is useful in relaxing the 
respiratory muscles. 
 
Besides the benefits mentioned above, white 
chocolate is also helpful during headaches, 
sleeplessness, breast cancer, arthritis, dementia etc. 

https://www.thespruceeats.com/ganache-520359
https://www.thespruceeats.com/basic-chocolate-chip-cookies-3053319
https://www.thespruceeats.com/basic-chocolate-chip-cookies-3053319
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The only caution that you must observe is the 
quantity of white chocolate that you consume in one 
go and that it should not be eaten frequently. It is 
recommended that you have 1-ounce piece of white 
chocolate at a time and enjoy its delicious taste. 
 

 
 
DIFFERENTIAL NUTRITION CONTENT 
 
White chocolate often contains more calories than 
dark and milk chocolates. One tablespoon of 
HHUVKH\¶V GDUN FKRFRODWH FKLSV FRQWDLQV 70 FDORULHV, 
ZKLOH WKH VDPH SRUWLRQ RI HHUVKH\¶V PLON FKRFRODWH 
FKLSV SURYLGHV 70 FDORULHV DQG HHUVKH\¶V ZKLWH 
chocolate chips contain 80 calories per tablespoon.  
 

 
HEALTHIEST CHOICE 
 
All three of these different types of chocolate 
provide about 1 gram of protein, 8 to 9 grams of 
sugar and about 4.5 grams of fat ± much of which is 
saturated fat. Milk chocolate and white chocolate 
provide small amounts of calcium, while dark 
chocolate generally offers more health benefits than 
milk chocolate or white chocolate.  
 

 
A review published in 2011 in Antioxidants and 
Redox Signaling found that because cocoa in 
chocolate (especially dark chocolate) is rich in 
antioxidants, it provides cardiovascular benefits by 
reducing inflammation, protecting the skin from 
oxidative damage, and helping to improve cognitive 
function and mood. It may also reduce the risk for 
diabetes and increase satiety. Another study 
published in 2013 in the European Review for 
Medical and Pharmacological Sciences found that 
eating dark chocolate containing 70 percent cocoa 
is associated with increases in good high-density 
lipoprotein cholesterol and reductions in waist 
circumferences in women. 

 
But irrespective of the nutrition values, we all crave 
for chocolates, right? Let us try to explore the 
reason behind this extreme craving for chocolates in 
details in the next section. 
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CHOCOLATE 
CRAVINGS 
Srijita Bhowmick 
Student Semester III 
Department of Chemistry 
Surendranath College 
 

 
WHY DO WE CRAVE FOR CHOCOLATE? 
 
Cravings can be defined as an intense desire for a 
thing somewhat equivalent WR µAddicWiRn¶. And we 
all crave for chocolates, right? 

 
There are so many chemical compounds in 
chocolates, which brings cravings for them. Among 
all of them Xanthines are mostly responsible for 
such cravings. 
 

Chocolate craving probably stems from flavor, 
texture, aroma, appearance, taste, and psychology 
more than due to some specific chemical 
compounds. Let us discuss about them one by one. 
 
PHENYLETHYLAMINE (C8H11N):  
 
 

 
 
 
 
 
 
 
 
 
 
 
This is a chemical which stimulates the pleasure 
centers, and which release when we fall in love. And 
guess what? chocolate consists of highest amount of 
PEA. So, do not get crazy if you feel lovey-dovey 
after eating chocolate. Phenylethylaminse is 
considered as ³LoYe drug´ by the popular media 
Zhich makeV chRcRlaWe a ³Se[ VXbVWiWXWe´ Rf all Wime.  

 
 It is related to amphetamines which also 

releases dopamine. 
 It is derived from phenylalanine in body or by 

microbes.  
 Typically, in a 100gm chocolate bar, only 50-

100 mg PEA is present. 
 It is quickly metabolized by monoamine 

oxidase B.  
 
So, do not get too excited!! most of the PEA derived 
from chocolate is metabolized before reaching to 
our central nervous system, making it unlikely to 
have any significant aphrodisiac effects on the 
brain. 
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THEOBROMINE (C7H8N4O2):   
 
Theobromine is one of the most interesting 
compounds in chocolate and it also has mild 
stimulant properties. It has no bromine in this 
compound. Theobromine, the name is derived from 
Theobroma, where ³TKHR´ means ³GRd´ and 
³BURPa´ PHDQV ³FRRG´, FRRG RI GRG, and suffix 
³LQH´ for its alkaloid property. 

 Theobromine consumption results mood 
booster in the form of greater relaxation and a 
more positive affect. 

 But this significant behavioral changes not seen 
below 560 mg theobromine in most people 

 100 g milk chocolate contains nearly 150 mg 
theobromine while 100 g very dark chocolate 
contains less than 440 mg. 

 
       CAFFEINE (C8H10N4O2):  

 
 The word came from French word Café which 

means coffee. 
 Caffeine is a Central Nervous System (CNS) 

stimulant of the methylxanthine alkaloid.  

 
 Caffeine acts as an adenosine-receptor 

antagonist, which dilates blood vessels to 
ensure good oxygenation during sleep.  

 As it binds with adenosine which is also causes 
pituitary gland to  

 It increases dopamine SURGXFWLRQ LQ EUDLQ¶V 
pleasure circuits which increases feelings of 
well-being. 

 Up to 400 mg of caffeine a day appears to be 
safe for most healthy adults. 100mg milk 
chocolate contains nearly 20 mg caffeine and 
100 mg dark chocolate contains nearly 43 mg 
caffeine. 
 

       ANADAMIDE (C22H37NO2):  
 

 Anandamide, this word is come from Sanskrit 
word ³AQaQda´, which means joy, delight, and 
³APLdH´.  

 It is a fatty acid and a neurotransmitter derived 
from arachidonic acid. It is also known as ³N-
aUacKLdRQR\OHWKaQROaPLQH´ (AEA).  

 It is an endogenous cannabinoid, which plays 
role in regulation of appetite and food intake, 
involve in reward processes that mediate 
incentive or hedonic value for food. 

                                 ANADAMIDE 
 

 Anandamide specially amplifies hedonic 
impact of sweetness (prototypical sensory 
pleasure). That is why, chocolate is so sweet in 
taste.  

 It also contributes to feeling of well-being. But 
it rapidly broken down by fatty acid amide 
hydrolase.  

 100 gm cocoa bean contains 50 µg anandamide. 
So, greater than 30 kg chocolate consumption 
comparable to 1 dose of cannabis.  
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      DOPAMINE (C8H11NO2):  
 

 Dopamine is a type of neurotransmitter that 
helps to control the bUaLQ¶V UHZaUd and 
pleasure centers.  

 Chocolate contains a key compound called 
tyramine, which is derived from the amino acid 
tyrosine. Tyrosine is the amino acid precursor 
to dopamine.  

 Dopamine contributes to our mood regulation. 
This influences the way we behave in the sense 
that we keep going back to the thing that makes 
us feel good.  

 Compounds that act on receptors in the brain 
that release the so-called pleasure-generating 
neurotransmitter like dopamine work in two 
ways: (i) They bind to the receptor, causing it 
to release the neurotransmitters. (ii) Or they 
bind to the site to prevent the re-absorption of 
those neurotransmitters.  

        DOPAMINE 
 
 
 

      SEROTONIN (C10H12N2O):  
 

 Serotonin is a chemical that nerve cells produce 
to communicate in the brain. Chocolate is 
linked to the neurotransmitter serotonin 
through a key compound that can be isolated 
from chocolate bar itself 

Tryptophan is another amino acid found in small 
quantities in chocolate and is also the precursor 
for serotonin. Because chocolate contains 
tryptophan, the resulting increase in serotonin 
can help explain why one might feel happier, 
calmer, or less anxious after eating a piece of 
chocolate cake. SerotonLQ LV NQRZQ DV D ³QDWXUDO 
PRRG VWDELOL]HU´ EHFDXVH LW KHOSV UHGXFH 
depression and regulate anxiety. 

OPIOIDS (C55H70N4O7):  
 

 The natural brain chemical ³EQNHSKaOLQ´ is 
heightened when chocolate is consumed. This 
enkephalin triggers opioid receptors like those 
triggered by heroin and morphine use. 
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 This chemical leads the brain to desire more 
after chocolate is initially consumed, which can 
lead to addiction. 

 Intake of sweet food increased by opiate 
agonists and decreased by opiate antagonists. 

 Opioids can stimulate immediate release of 
beta-endorphin in hypothalamus, which 
produces analgesic effect 

       CONCLUSION: 
 
Chocolate has all the ingredients needed to 
make it a wonder drug. After all, it contains 
compounds like those found in ecstasy, 
morphine, and marijuana. By all rights, eating 
a bar of chocolate send you into orbit.  
 
So, the question arises, ZK\ LVQ¶W WKLs stuff 
regulated by FDA? Why are not chocolate bars 
sold from locket cabinets behind the pharmacy 
counter?  
 

The truth is, while there are indeed pleasure-
inducing and stimulating chemical compounds 
found in chocolate, the amounts of most of 
these compounds are relatively small. And 
there are other reasons too. As a result of the 
regular energy drinks, coffee, cigarettes and, 
yes, chocolate humans consume these days, our 
brains have become quite accustomed to the 
effects of those drugs that release pleasure-
inducing chemicals. So however effective it is, 
can not be used as drugs in case of emergencies. 
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INTRODUCTION 
 
In cXiVine, fRam iV a gelling RU VWabili]ing agenW in 
Zhich aiU iV VXVSended. FRamV haYe been SUeVenW in 
man\ fRUmV RYeU Whe hiVWRU\ Rf cRRking, VXch aV 
ZhiSSed cUeam, meUingXe, and mRXVVe. In WheVe caVeV, 
Whe incRUSRUaWiRn Rf aiU RU anRWheU gaV cUeaWeV a lighWeU 
We[WXUe and a diffeUenW mRXWh feel. FRamV add flaYRXU 
ZiWhRXW VignificanW VXbVWance, and WhXV allRZ cRRkV WR 
inWegUaWe neZ flaYRXUV ZiWhRXW changing Whe Sh\Vical 
cRmSRViWiRn Rf a diVh. 
 

 
CUHaP 

 
MRUe UecenWl\, fRamV haYe becRme a SaUW Rf mRlecXlaU 
gaVWURnRm\ WechniTXe. In WheVe caVeV, naWXUal flaYRXUV 
(VXch aV fUXiW jXiceV, infXViRnV Rf aURmaWic heUbV, eWc.) 
aUe mi[ed ZiWh a neXWUall\ flaYRXUed gelling RU 
VWabili]ing agenW VXch aV, agaU RU leciWhin, and eiWheU 
ZhiSSed ZiWh a hand-held immeUViRn blendeU RU 
e[WUXded WhURXgh a ZhiSSed cUeam caniVWeU eTXiSSed 
ZiWh niWURXV R[ide caUWUidgeV. SRme famRXV fRRd-fRamV 
aUe fRamed eVSUeVVR, fRamed mXVhURRm, fRamed beeW 
and fRamed cRcRnXW. An eVSXma RU WheUmR ZhiS iV 
cRmmRnl\ XVed WR make WheVe fRamV  

 
 
 
 
 
 
 
 
 
 
 
 
WhURXgh Whe making Rf a VWRck, cUeaWing a gel, and 
e[WUXding WhURXgh Whe niWURXV R[ide caniVWeU. 
 

MHULQJXH 
 
ICULINARY FOAM CREATION 
 
TR fRUm a VWable fRam and emXlViRn, a VXUfacWanW, VXch 
aV leciWhin, mRnRgl\ceUideV RU SURWeinV, mXVW be 
SUeVenW WR UedXce Whe inWeUfacial WenViRn beWZeen Whe 
aiU-Ril ShaVe and Whe aTXeRXV ShaVe.  

 
CXOLQaU\ FRaP 
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If Whe VXUfacWanWV aUe aW eTXal cRncenWUaWiRnV aW Whe 
inWeUface, SURWeinV aUe geneUall\ leVV effecWiYe Whan 
Vmall VXUfacWanWV, VXch aV leciWhin RU mRnRgl\ceUideV, 
aW decUeaVing Whe inWeUfacial WenViRn. Of cRXUVe, WhiV iV 
nRW WUXe Rf heaWed VR\bean RU Zhe\ SURWein, Zhich 
Ueadil\ fRUmV cRSiRXV fRam.  
 
FRamV cRnViVW Rf WZR ShaVeV, an aTXeRXV ShaVe, and a 
gaVeRXV ShaVe. FRamV haYe been XVed in man\ fRUmV 
in Whe hiVWRU\ Rf cRRking, fRU e[amSle, ZhiSSed cUeam, 
ice cUeam, cakeV, meUingXe, mRXVVe, and 
maUVhmallRZ. IW haV a XniTXe lighW We[WXUe becaXVe Rf 
Whe Win\ aiU bXbbleV and/RU a diffeUenW mRXWh feel. 

IcH cUHaP 
 

 
MaUVKPaOORZ 

 
In mRVW Rf WheVe SURdXcWV, SURWeinV aUe Whe main 
VXUface-acWiYe agenWV WhaW helS in Whe fRUmaWiRn and 
VWabili]aWiRn Rf Whe diVSeUVed gaV ShaVe. TR cUeaWe a 
SURWein-VWabili]ed fRam, iW XVXall\ inYRlYeV bXbbling, 
ZhiSSing, RU Vhaking a SURWein VRlXWiRn and iWV fRaming 
SURSeUWieV UefeUV WR iWV caSaciW\ WR fRUm a Whin WenaciRXV 

film aW Whe gaV-liTXid inWeUface fRU laUge amRXnWV Rf gaV 
bXbbleV WR becRme incRUSRUaWed and VWabili]ed. 
When SURWein cRncenWUaWiRnV aUe incUeaVed WR WheiU 
ma[imXm YalXe, Whe fRaming SRZeUV and fRam 
fRUmaWiRn aUe geneUall\ incUeaVed. OfWen WR cRmSaUe 
fRaming SURSeUWieV Rf YaUiRXV SURWeinV, Whe fRaming  

FRaPLQJ CaNH 
 
SRZeU aW a VSecific SURWein cRncenWUaWiRn iV 
deWeUmined. A SURWein Zill alZa\V haYe ceUWain VWUeVVeV 
WhaW iW mXVW RYeUcRme, VXch aV gUaYiWaWiRnal and 
mechanical; iW iV Whe SURWein'V abiliW\ WR VWabili]e fRam 
againVW WheVe VWUeVVeV WhaW deWeUmineV Whe fRam'V 
VWabiliW\. The fRam'V VWabiliW\ iV XVXall\ e[SUeVVed aV Whe 
Wime UeTXiUed fRU 50% Rf Whe liTXid WR dUain fURm fRam 
(a 50% UedXcWiRn in fRam YRlXme 
FRamV aUe Rne Rf Whe WechniTXeV mRVW aVVRciaWed ZiWh 
mRdeUniVW cRRking. The\ aUe eaV\ WR make, YeU\ 
YeUVaWile, and fXn WR XVe and eaW. FRamV haYe been 
aURXnd WUadiWiRnal cRRking fRU a YeU\ lRng Wime and 
inclXde ZhiSSed cUeam, head Rn beeUV, and eYen bUead 
dRXgh. 

MaOaL\R 
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AW Whe mRVW baVic leYel, fRamV aUe a VWUXcWXUe WhaW WUaSV 
aiU in bXbbleV. FRamV aUe VimilaU in WhiV Za\ WR an 
emXlViRn, Zhich iV Zhen a liTXid WUaSV faW in a 
VWUXcWXUe, RU faW WUaSV liTXidV in a VWUXcWXUe.  The 
VWUXcWXUe can be made fURm a YaUieW\ Rf WhingV VXch aV, 
SURWeinV, ZaWeU, RU faW. The We[WXUe Rf Whe fRam iV 
deWeUmined b\ Whe Vi]e Rf Whe bXbbleV and hRZ mXch 
liTXid iV in Whe fRam.  
 
HISTORY 
 
The fiUVW XVe Rf cXlinaU\ fRamV daWeV WR Whe 1700'V Zhen 
bRWh VZeeW and VaYRXU\ VRXffleV ZeUe cUeaWed. The 
name VRXffle liWeUall\ WUanVlaWeV WR "SXffed XS", Zhich iV 
a deVcUiSWiRn Rf Whe diVh and Whe VRfW maWWeU Zhich iV 
neiWheU flRZing nRU cRmSleWel\ VRlid. The XVe Rf fRamV 
eYRlYed WR meUingXeV and eYenWXall\ Whe cUeam WhaW iV 
SXW in man\ gRXUmeW beYeUageV WRda\. CXlinaU\ fRamV 
aUe RfWen cUeaWed ZiWh XVXal flaYRXUV Waken fURm VWRck, 
fUXiW jXiceV, YegeWable SXUeeV and eYen VRXSV. TheVe aUe 
cRmbined ZiWh VWabili]ing agenWV WR SUeYenW bUeakdRZn 
laWeU. SWabili]eUV Uange fURm naWXUal SlanW and animal 
deUiYaWiYeV. E[amSleV Rf cRmmRnl\ XVed VWabili]eUV aUe 
agaU-agaU and leciWhin. DeSending Rn ZhaW iV being 
made, faWV and egg ZhiWeV ma\ alVR be XVed. 

 
AiU iV When inWURdXced inWR WheVe WhURXgh a mechanical  
fRUce in Whe fRUm Rf ZhiSSing. FRamV made ZiWh Whe XVe 
Rf a handheld immeUViRn blendeU UeVXlWV in a delicaWe 
fURWh like WhaW fRXnd in caSSXccinR. On Whe RWheU hand, 
WhRVe made ZiWh Whe XVe Rf a VSecial cUeam ZhiSSeU 
called a ViShRn UeVXlWV in VSXmeV RU aiU, Zhich iV denVe 
fRam cRmSaUable WR mRXVVe. In Whe Vame Za\ WhaW 
WUadiWiRnal fRamV can be made eiWheU VZeeW RU VaYRXU\, 
VR can mRdeUn cXiVine fRamV. The\ can alVR be VeUYed 
in a Uange Rf WemSeUaWXUeV fURm cRld WR hRW.  

 
Like man\ RWheU mRlecXlaU gaVWURnRm\ WechniTXeV 
fRam VeUYeV a nXmbeU Rf SXUSRVeV WhaW all SRinW WR 
giYing iWV aXdience a beWWeU dining e[SeUience. FlaYRXU 
iV Rne Rf Whe mRVW imSRUWanW fXncWiRnV WhaW fRam caUUieV 
in Whe kiWchen. IW allRZV cRRkV WR incRUSRUaWe YaUiRXV 
WaVWeV inWR diVheV being cRRked ZiWhRXW changing 
Sh\Vical makeXS. FRam can VimSl\ be added Rn WRS Rf 
a cRmSleWed diVh and iW Zill deliYeU Whe deViUed flaYRXU. 
 
PRESENTATION WITH FOAMS 
 
WiWhRXW an\ dRXbW, cXlinaU\ fRamV alVR Sla\ a laUge URle 
in Whe Za\ a diVh lRRkV Zhen iW iV VeUYed. LRng befRUe 
Whe adYenW Rf mRdeUn cRRking, fRamV had alUead\ 
VeUYed WR make diVheV lRRk mXch mRUe aSSeWi]ing.  
 

 
 
WiWh Whe XVe Rf neZ aSSURacheV and eTXiSmenW in 
cUeaWing WheVe aiU\ VXbVWanceV, Whe RSWiRnV fRU cUeaWing 
enWicing diVheV aUe Zidened. 
 
CREATIVITY WITH FOAMS 
 
One Rf Whe WhingV WhaW can make dining mRUe enjR\able 
iV Whe e[SeUience Rf neZ WhingV. FRamV make iW SRVVible 
fRU dineUV WR feel diffeUenW We[WXUeV in WheiU mRXWh. ThiV 
iV eVSeciall\ WUXe Zhen iW iV cRmbined ZiWh RWheU fRRdV 
WhaW SUeVenW RWheU We[WXUeV. IW alVR allRZV fRU Whe XVe Rf 
XnRUWhRdR[ cRRking meWhRdV VXch aV Whe fRUmaWiRn Rf 
VaXceV and eYen ZaUm fRamV. 
 
PRESERVATION WITH FOAMS 
 
On a mRUe indXVWUial leYel, Whe SURdXcWiRn Rf fRamV 
ZiWh Whe XVe Rf a ViShRn makeV iW SRVVible WR VWRUe WheVe 
VXbVWanceV lRngeU. MRdeUn cXiVine fRamV haYe an 
e[Wended Vhelf life and aUe nRW VXVceSWible WR abVRUbing 
Vmell and WaVWe fURm RWheU fRRdV dXe WR VWRUage RSWiRn. 
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ThiV meanV, beWWeU WaVWing and fUeVheU diVheV Zill be 
VeUYed WR dineUV. FRU a fRam WR laVW mRUe Whan a feZ 
VecRndV, iW needV WR be VWabili]ed.  
 

 
 

 
TheUe aUe man\ Za\V WR VWabili]e a fRam, RfWen b\ 
Whickening RU gelling Whe liTXid. FRU beVW fRaming acWiRn 
be VXUe WR Sick liTXidV WhaW aUe Whin and ZaWeU\ and dR  
nRW cRnWain man\ SaUWicleV. If \RX ZanW WR make fRam 
fURm a WhickeU VaXce, \RX can WU\ ZaWeUing, iW dRZn XnWil 
iW becRmeV WhinneU.   
 

 

THICKENED LIQUID FOAMS 

 
One Rf Whe VimSleVW Za\V WR cUeaWe a fRam iV WR cRmbine 
a liTXid ZiWh a Whickening ingUedienW, VXch aV, [anWhan 
gXm. Then \RX inWURdXce aiU inWR iW, XVXall\ WhURXgh 
ZhiSSing, blending, RU XVing a ZhiSSing ViShRn. ThiV 
XVXall\ UeVXlWV in a cRXUVe, ZeW fRam WhaW iV Rn Whe 
lighWeU Vide. XanWhan gXm iV XVXall\ added in a 0.2% WR 
0.8% UaWiR, deSending Rn Whe denViW\ Rf fRam deViUed. 
 

 
FRamV haYe been XVed in man\ fRUmV Rf cRRking, aV fRU 
e[amSle, ZhiSSed cUeam, ice cUeam, cakeV, meUingXe, 
mRXVVe, and maUVhmallRZ. TheVe aUe e[Slained in 
deWail in Whe ne[W VecWiRnV Rf WhiV chaSWeU.  
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CREAM 
BisZanath Dari 
Student Semester V 
Department of Chemistr\ 
Surendranath College 
 
 
INTRODUCTION 
 
NRZada\V CREAM iV an e[WUemel\ SRSXlaU fRRd iWem 
all RYeU Whe ZRUld. BaVicall\, cUeam iV a daiU\ SURdXcW 
cRmSRVed Rf higheU-bXWWeU faW la\eU Vkimmed fURm 
Whe WRS Rf Whe milk befRUe hRmRgeni]aWiRn. IWV¶ cRlRXU 
iV VlighWl\ \ellRZ W\Se & iW iV WRR cRncenWUaWed Whan 
milk.  

 
WHAT IS CREAM 
 
The faWW\ SaUW in nRn-hRmRgeni]ed milk WhaW flRaWV Rn 
Whe abRYe SaUW Rf milk iV geneUall\ knRZn aV cUeam. 
WiWh iWV VmRRWh YelYeW\ feel, iW enhanceV WaVWe Rf 
cRffee, Sie, VRXS & man\ mRUe fRRd iWemV. CUeam 
XVXall\ SUeSaUed in facWRU\, bXW iW can be SUeSaUed aW 
hRme alVR. A gRRd balanced cUeam (baVed Rn faW 
SeUcenWage) haV WRR man\ needed YiWaminV & 
nXWUiWiRn¶V fRU hXman bRd\ and hence cUeam iV 
WUeaWed aV a gRRd fRRd iWem. 
 
CREAM MANUFACTURING PROCESS 
 
FRU SUeSaUaWiRn Rf cUeam in facWRU\ fiYe main VWeSV 
aUe fRllRZing:  
 
 
 

 
 
 
 
 
 
 
 
 
 
 
SNLPPLQJ & CHQWULIXJaWLRQ: HeUe in WhiV VWeS, aW 
fiUVW, Whe faW glRbXleV SaUW Rf milk iV VeSaUaWed. The 
SURceVV Rf Vkimming Rf milk iV dRne in a cenWUifXgal 
cUeam VeSaUaWRU.  
 
FaW SWaQGaUGL]aWLRQ: In Whe VecRnd VWeS, faW 
VWandaUdi]aWiRn iV dRne WR RbWain Whe needed faW 
cRnWenW.  
 
HRPRJHQL]aWLRQ: Ne[W, hRmRgeni]aWiRn iV dRne WR 
SUeYenW Whe cUeaming ShenRmenRn dXUing VWRUage. 
ThiV VWeS alVR helSV WR incUeaVe Whe cUeam YiVcRViW\.  
 
HHaW TUHaWPHQW: In WhiV VWeS, heaWing iV dRne WR 
inacWiYaWe micURbial liSaVeV and WhiV WUeaWmenW helSV 
WR deVWUR\ SaWhRgenic geUmV ZiWhRXW damaging Whe 
cUeam'V RUganRleSWic TXaliWieV. 
 
SHHGLQJ & MaWXUaWLRQ: The SaVWeXUi]ed cUeam iV 
nRZ maWXUed ZiWh acidif\ing, aURmaWic RU eYen 
Whickening meVRShilic lacWic bacWeUia. ThiV VWeS giYeV 
mRUe WaVWe WR Whe cUeam and SURYideV SURWecWiRn 
againVW lacWic acid and bacWeUiRcin SURdXcWiRn.  
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DIFFERENT TYPES OF CREAM   
 
TheUe aUe VeYeUal W\SeV Rf cUeam aYailable in Whe 
maUkeW deSending Rn Whe SeUcenWage Rf milk faW. 
SRme Zell-knRZn cUeamV ZiWh WheUe ZiWh % Rf milk 
faW iV in Whe fRllRZing chaUW.  
 

 
BeVide WheVe, WheUe aUe VRme RWheU cUeam alVR 
aYailable in Whe maUkeW, namel\, dRXble cUeam, heaY\ 
cUeam, bXWWeU eWc. 

 
USE OF CREAM   
 
NRZada\V, cUeam iV XVed laUgel\ in fRRd indXVWU\. FRU 
iWV VmRRWhneVV, VRfW We[WXUe and flaYRU cUeam iV XVed 
in man\ fRRd iWemV. CUeam iV XVed in chRcRlaWe 
manXfacWXUing, bakeU\, SaVWU\, biVcXiW manXfacWXUing 

eWc. CUeam iV alVR XVed in cRRking like in making VRXS 
and in man\ RWheU diVheV.  

 

 

 
 
CONCLUSION 
 
UVing Rf cUeam in man\ fRRd iWemV iV e[WUemel\ 
XVefXl, nRW Rnl\ fRU WaVWe & We[WXUe Rf fRRd bXW alVR iW 
iV gRRd fRU hXman bRd\. A gRRd balanced cUeam 
cRnWainV faW VRlXble YiWaminV like YiWamin A, D, E, & 
K, Zhich iV YeU\ eVVenWial. BeVide WhiV, cUeam cRnWainV 
VRme mineUalV alVR. On Whe RWheU hand, VRme 
VaWXUaWed faW SUeVenW in cUeam iV nRW gRRd fRU hXman 
bRd\. CRnVXmSWiRn Rf VXch cUeam ma\ incUeaVe 
chRleVWeURl Zhich iV nRW gRRd fRU hXman bRd\. SR WhiV 
mXch abRXW cUeam. LeW XV mRYe Rn WR Whe mRVW 
imSRUWanW SaUW, Ice-CUeam. 

Name Rf cUeam % Rf milk faW cRnWainV  
ClRWWed cUeam  AW leaVW 55% 
WhiSSing cUeam 30% WR 36% 
HeaY\ cUeam MRUe Whan 36% 
       LighW cUeam 18% WR 30% 

        SRXU cUeam AW leaVW 18% milk faW 
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HISTORY OF ICE 
CREAM 
Abhik Kumar Manna 
Student Semester V 
Department of Chemistr\ 
Surendranath College 
 
INTRODUCTION 
 
Ice cUeam iV a VZeeWened fUR]en fRRd W\Sicall\ eaWen 
aV a Vnack RU deVVeUW. IW ma\ be made fURm daiU\ milk 
RU cUeam and iV flaYRXUed ZiWh a VZeeWeneU, eiWheU 
VXgaU RU an alWeUnaWiYe, and an\ VSice, VXch aV cRcRa 
RU Yanilla. The mi[WXUe Rf cRmSRnenW cRRled belRZ 
Whe fUee]ing SRinW Rf ZaWeU WR SUeYenW deWecWable 
icecU\VWalV fURm fRUming. Ice cUeam iV fRUmed aW 
e[WUemel\ lRZ WemSeUaWXUeV (belRZ 2 �C RU 35 �F).  
 

 
IW becRmeV mRUe malleable aV iWV WemSeUaWXUe 
incUeaVeV. Ice cUeam iV a mi[WXUe Rf milk, cUeam, 
VXgaU, and VRmeWimeV RWheU ingUedienWV WhaW haV been 
fUR]en inWR a VRfW, cUeam\ delighW XVing VSecial 
WechniTXeV. 
 
HISTORY 
 
OULJLQ RI FUR]HQ DHVVHUW: A kind Rf ice-cUeam 
diVcRYeUed in China abRXW 2nd cenWXU\ BC. ThRVe 
Wime ice cUeamV ZeUe SUeSaUed b\ milk and Uice  
 

 
 
 
 
 
 
 
 
 
 
 
 
 
mi[WXUe ZaV fUR]en b\ Sacking iW inWR VnRZ. RRman 
emSeURUV VenW WheiU VlaYeV WR mRXnWain WRSV WR bUing  
back fUeVh VnRZ Zhich ZaV When flaYRXUed and VeUYed 
aV an eaUl\ fRUm Rf ice-cUeam. In 1500 -1600 CE 
MaUcR SRlR SXbliVhed UeciSe Rf ice cUeam dXUing hiV 
WUiS WR china and inWURdXced Whem WR IWal\.  On Ma\ 
12, 1777 fiUVW adYeUWiVe ZaV SXbliVhed b\ NeZ YRUk 
ciW\.  

 
Ice cUeam VXndaeV inYenWed Zhen iW ZaV illegal WR Vell 
ice cUeam VRdaV dXUing Whe laWe 19Wh cenWXU\. 
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AMERICA: Ice cUeam cRmeV in Whe NeZ WRUld fURm 
a leWWeU ZUiWWen in 1744 b\ GRYeUnRU William Bladen. 
PUeVidenW ThRmaV JeffeUVRn ZaV Vaid WR a faYRXUiWe 
18-VWeS UeciSe fRU an ice cUeam delicac\ WhaW 
UeVembled a mRdeUn-da\ Baked AlaVka. In 1813, 
DRlle\ MadiVRn diVcRYeUed VWUaZbeUU\ ice cUeam. In 
1874, Whe AmeUican VRda fRXnWain VhRS inYenWV Whe ice 
cUeam VRda. Ice cUeam became an edible mRUale 
V\mbRl dXUing 2nd WRUld WaU.  

 
In 1945, fiUVW "flRaWing ice cUeam SaUlRXU" ZaV bXilW fRU 
VailRUV in Whe ZeVWeUn Pacific. 
EUROPE 
 
The fiUVW UeciSe Rf ice cUeam in FUench fRU flaYRXUed 
iceV aSSeaUV in 1674, UeciSeV fRU flaYRXUed iceV ZaV 
SURdXced leV CRnfiWXUeV, leV LiTXeXUV, eW leV FUXiWV, 
VWaUWing ZiWh Whe 1692 ediWiRn. Ice cUeam UeciSeV faVW 
aSSeaU in eighWeenWh cenWXU\ in England. 
 
SOUTH ASIA 
 
In Whe 16Wh cenWXU\, Whe Uela\V Rf hRUVemen WR bUing ice 
fURm Whe HindX KXVh WR Delhi, ZheUe iW XVed aV fUXiW 

VRUbeWV. KXlfiiV a famRXV fUR]en daiU\ deVVeUW fURm Whe 
Indian VXbcRnWinenW and iV deVcUibed aV "WUadiWiRnal 
SRXWh AVian ice cUeam." 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
COMPOSITION 
 
Ice cUeam mXVW cRnWain 10 WR 16 SeUcenW milk faW. Ice 
cUeamV WhaW cRnWain leVV Whan 10% milkfaW aUe UefeUUed 
WR aV "ice milk" RU mRUe SRSXlaUl\, "lRZ faW" ice cUeam. 
In addiWiRn WR milk RU cUeam, ice cUeam RfWen cRnWainV 
VWabili]eUV, like glXWen, WR helS keeS Whe mi[WXUe a 
cRnViVWenW We[WXUe. 
 
 
MAIN INGREDIENTS 
 
MilkfaW: >10% - 16% 
Milk VRlidV-nRW-faW (Vnf): 9% - 12% 
SXcURVe: 10% - 14% 
CRUn V\UXS VRlidV: 4% - 5% 
SWabili]eUV: 0% - 0.4% 
EmXlVifieUV: 0% - 0.25% 
WaWeU: 55% - 64% 
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CONCLUSION 
 
TheUe aUe VR man\ kindV Rf ice cUeam. The cheaS ice 
cUeam cRnWained Whe higheVW RYeUall faW cRnWenW and 
higheVW RYeUall aiU cRnWenW. On Whe RWheU hand, ice 
cUeam cRnWaining a high amRXnW Rf aiU can be bad. 
The mediXm ice cUeam came in Whe middle in bRWh Whe 
faW and aiU WeVW. In addiWiRn, Whe mediXm ice cUeam 
cRnWainV emXlVifieUV; mRnRgl\ceUideV and 
digl\ceUideV. The lRZeU SUiced ice cUeam cRnWainV 
glXcRVe and fUXcWRVe V\UXS. 
 

 

 

 
 
SR WhiV mXch abRXW hiVWRU\ Rf Ice-cUeamV. LeW XV nRZ 
mRYe Rn WR Whe YaUieW\ Rf VXch Ice-CUeamV WhaW aUe VR 
SRSXlaU all RYeU Whe ZRUld deSending Rn Whe addiWiYeV. 
 
 
 



VARIETY OF ICE 
CREAM 
Ashish Ranjan 
Student Semester V 
Department of Chemistr\ 
Surendranath College 
 
 
INTRODUCTION 
 
Ice cUeam deUiYed fURm Whe ZRUd µiced cUeam¶ RU 
µcUeam ice¶. IW iV a VZeeWened fUR]en fRRd eaWen aV a 
deVVeUW. Ice cUeam iV a mi[WXUe Rf milk, cUeam, VXgaU, 
and VRmeWime RWheU ingUedienWV WhaW haYe been fUR]en 
inWR VRfW, cUeam\ XVing VSecial WechniTXeV. A feZ ice 
cUeam YaUiaWiRnV inclXding fUR]en cXVWaUd, fUR]en 
\RgXUW and eYen ingUedienWV like cRcRnXW milk. 
 
COMPOSITION 
 
Ice cUeam mXVW cRnWain 16% milk faW. HigheU milk faW 
ice cUeam haV a VmRRWheU We[WXUe becaXVe Whe\ 
cRnWain a lRZeU amRXnW Rf ZaWeU and feZ ice cU\VWalV. 
SXgaU VXbVWiWXWeV aUe XVXall\ added WR SURYide Whe 
VZeeW flaYRU WhaW mRVW SeRSle e[SecW. 

 
 
 
 
 
 
 
 
 
 
 
 
CLASSIC VARIETIES 
 
DeSending Rn Whe UeciSe, ingUedienWV, cRlRXU, flaYRXU, 
cRnViVWenc\ eWc, WheUe aUe VR man\ SRSXlaU YaUieWieV Rf 
ice cUeamV aYailable. SRme mRVW SRSXlaU amRng Whem 
Zill be diVcXVVed heUe. 
 
VANILLA ICE CREAM 
 

 
FRU a Yanilla flaYRU, feZ dURSV Rf Yanilla eVVence iV 
UeTXiUed WR fRld alRng ZiWh cRndenVed milk. 
 
CHOCOLATE ICE CREAM 
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FRU a chRcRlaWe flaYRU and cRlRXU, cRcRa SRZdeU RU 
dUinking chRcRlaWe iV UeTXiUed WR fRld alRng ZiWh 
cRndenVed milk. 
 
BUTTER SCOTCH ICE CREAM 
 

 
FRU bXWWeU VcRWch YaUieW\, half cXS Rf cUXVhed SUaline 
RU bXWWeU VcRWch chiSV iV UeTXiUed in Whe ice cUeam. 
 
DRY FRUIT ICE CREAM 
 

 
FRU WhiV abRXW half cXS Rf chRSSed dU\ fUXiWV mXVW be 
added WR fRld ZiWh cRndenVed milk. 
 
OTHER FLAVOUR VARIETIES 
 

TheUe aUe cRXnWleVV nXmbeUV Rf ice cUeam flaYRXUV. 
CRnVideUing Whe SRSXlaUiW\ Rf Whe ice cUeamV amRngVW 
Whe SeRSle, Whe makeUV aUe cRnVWanWl\ cRming XS ZiWh 
neZ flaYRXUV.  
 
AlRng ZiWh Whe WUadiWiRnal Yanilla ice cUeam, chRcRlaWe 
ice cUeam, mangR ice cUeam, eWc. WheUe aUe nRZ man\ 
diffeUenW RWheU flaYRXUV aYailable. 

 
SRme Rf Whem aUe: RaVSbeUU\, CRffee, CaUamel, Sea 
SalW, BXbble GXm, CRRkieV and CUeam, MinW ZiWh 
ChRcRlaWe ChiS, SWUaZbeUU\, LemRn SRUbeW, 
PeSSeUminW eWc.  
 

 
 
KXlfi Ice CUeamV aUe alVR a gRRd RSWiRn in ice cUeam 
flaYRXUV Zhich iV made XVing all Whe Indian 
ingUedienWV. 
 
VARIETIES BY SHAPE 
 
TheUe aUe VignificanW nXmbeUV Rf ice cUeam VhaSeV 
aYailable. The\ aUe Ice cUeam cRQHV, VWLcNV, caNHV, 
bXcNHWV, IORaWV, aQG VXQGaH and VR Rn.  
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SXndae iV Whe mRVW SRSXlaU and famRXV ice cUeam 
deVVeUW aYailable. IW iV Whe cRmbinaWiRn Rf ice cUeamV 
alRng ZiWh diffeUenW WRSSingV and V\UXSV WhaW 
enhanceV Whe WaVWe Rf WhiV ama]ing deVVeUW. In geneUal, 
Whe ice cUeam VXndae iV made b\ adding VRme VcRRSV 
Rf ice cUeam in a Wall glaVV.  

 
LaWeU Whe diffeUenW flaYRXU Rf ingUedienWV, WRSSingV, 
and V\UXSV aUe added Rn Whe ice cUeam VcRRSV. The 
enWiUe cRmbinaWiRn UeVXlWV in Whe RXWcRme WhaW haV Whe 
SRWenWial WR make eYeU\ heaUW WemSW fRU iW.YRX can WU\ 
ZiWh e[SeUimenWing ZiWh diffeUenW flaYRXUV Rf V\UXSV, 
ingUedienWV, ice cUeamV and WRSSingV WR geW a neZ 
VXndae eYeU\ Wime. 
 
VARIETIES OF CONES 
 
TheUe aUe diffeUenW W\SeV Rf cRneV aYailable fRU Whe 
cRne ice cUeamV. The\ aUe caNH cRQH, SUHW]HO cRQH, 
VXJaU cRQH aQG ZaIIOH cRQH. 
 
 
 
 
 

 
PRODUCTION 
 
BefRUe Whe deYelRSmenW mRdeUn UefUigeUaWiRn, ice 
cUeam ZaV made b\ hand b\ laUge bRZl Slaced inVide  
aV µSRW fUee]eU meWhRd¶. The WemSeUaWXUe Rf 
ingUedienWV iV UedXced b\ mi[WXUe Rf cUXVhed ice and 
ValW. The ValW ZaWeU iV cRRled b\ Whe ice. 
 

 
In EXURSe and eaUl\ AmeUica, ice cUeam ZaV made b\ 
Vmall bXVineVV mRVWl\ cRnfecWiRneUV. MaU\land ZaV 
Whe fiUVW WR manXfacWXUe ice cUeam Rn a laUge Vcale. 
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COMPOSITION & CHEMISTRY 
 
Ice cUeam mXVW be a leaVW 10% milk faW and 180 gUamV 
Rf aTXeRXV VRlid SeU liWeU, ZheUe cRcRa chRcRlaWe 
V\UXS, fUXiW, nXWV, RU cRnfecWiRnaUieV aUe added. 
 

 
The ice cUeam mi[ iV defined aV SaVWeXUi]ed mi[ Rf 
cUeam, milk and iW ma\ cRnWain eggV cRcRa RU 
chRcRlaWe V\UXS, a VeTXeVWeUing agenW Zhich SUeVeUYeV 
Whe fRRd cRlRU, edible caVein WhaW dReV nRW e[ceed 1% 
Rf Whe mi[, SURS\lene gl\cRl in an amRXnW WhaW Zill nRW 
e[ceed 0.35% Rf ice cUeam mi[. 
 

 
CONCLUSION 
SR, Ze cRnclXde WhiV SaUW abRXW diffeUenW ice cUeamV. 
The cheaS ice cUeamV cRnWain Whe higheVW RYeUall faW 
cRnWenW and higheVW RYeUall aiU cRnWenW Rf Whe fRXU ice 
cUeamV.  
FXUWheUmRUe, in Whe melW WeVW, iW came VecRnd Zhich 
VXggeVW WhaW iW cRnWain SUeVeUYaWiYeV UaWheU Whan 
naWXUal ingUedienWV Zhich VlRZ dRZn Whe UaWe Rf Zhich 
Whe ice cUeam melWV.  
 
 

 
 

 

 
AlVR, Whe lRZeU SUiced ice cUeamV cRnWain glXcRVe and 
fUXcWRVe V\UXS and galacWRVe aV a VXbVWiWXWe fRU 
lacWRVe, a naWXUal bi SURdXcW Rf milk. SR Rnl\ gRRd 
TXaliW\ ice cUeamV VhRXld be cRnVXmed. SR, WhiV mXch 
abRXW SRSXlaU YaUieWieV Rf Ice-cUeam. LeW XV nRZ 
mRYe Rn WR anRWheU YaUieW\ Rf fRaming deVVeUW, 
MeUingXe in Whe ne[W VecWiRn. 
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MERINGUE 
Rudra Prasad Maiti 
Student Semester V 
Department of Chemistr\ 
Surendranath College 
 
INTRODUCTION 
 
MeUingXe iV a W\Se Rf deVeUW RfWen aVVRciaWed ZiWh 
EXURSean (SZiVV, FUance eWc.) cXiVineV. IW iV 
WUadiWiRnall\ made fURm ZhiSSed egg ZhiWeV and 
VXgaU, and VRmeWimeV an acidic ingUedienW VXch aV 
lemRn, YinegaU, RU cUeam WaUWaU. Binding agenW VXch 
aV ValW RU gelaWin iV alVR added. TheUe aUe WhUee W\SeV 
Rf meUingXe IWalian meUingXe, FUench meUingXe, and 
SZiVV meUingXe. 
 

 
 
DESCRIPTION 
 
PURWein diVWUibXWiRn in egg ZhiWe  
1. 54% RYalbXmin 
2. 13% cRnalbXmin 
3. 11% RYamXcRid 
4. 4% RYa glRbXlin 
5. 3.5% l\VR]\me 
6. 2% RYamXcin 
OYa glRbXlin dUiYe fRaming and RYamXcin iV Whe main 
VWabili]ing agenW. 
 
MAKING OF FOAM 
 
 

 
 
 
 
 
 
 
 
 
 
 
The ke\ WR Whe fRUmaWiRn Rf gRRd meUingXe iV Whe 
fRUmaWiRn Rf VWabili]ed fRam b\ denaWXUing Whe 
glRbXlaU SURWein egg Yia mechanical VheaU. Making  

 
Rf fRam b\ WUaSSing aiU bXbbleV in ZaWeU can be 
achieYed b\ VRme VXUSUiVingl\ VimSle chemiVWU\. IW 
UelieV Rn SUeVence Rf mRlecXleV ZiWh SaUW WhaW aUe 
aWWUacWed WR ZaWeU (h\dURShilic) and SaUWV WhaW aUe 
UeSelled b\ ZaWeU (h\dURShRbic). ThiV Zill fURm fRam 
becaXVe Whe h\dURShilic SaUWV Zill bUing ZaWeU, bXW Whe 
h\dURShRbic SaUWV Zill bind eiWheU ZiWh each RWheU RU 
WR an\ aiU bXbble. 
 
STABILIZATION OF FOAM 
 
In meUingXe Whe fRam iV VWabili]ed b\ e[SlRding Whe 
SURSeUWieV Rf glRbXlaU SURWein (RYamXcin) in egg 
ZhiWe. PURWein aUe made XS Rf Vide chain Zhich ma\ 
be eiWheU h\dURShilic RU h\dURShRbic. OUdinaUil\ ViWV 
in VXch a VhaSe RU ³cRnfRUmaWiRn´, WhaW Whe 
h\dURShilic UeVidXe SRinW RXWZaUdV, inWeUacWing 
faYRUabl\ ZiWh ZaWeU in egg ZhiWe, ZheUeaV 
h\dURShRbic UeVidXe SRinWV inZaUdV, inWeUacWing Rnl\ 



/-15 
 

ZiWh each RWheU. HRZeYeU, b\ heaWing and ZaUming 
Whe egg ZhiWe Whe SURWein becRmeV ³denaWXUed´, 
changing WheiU cRnfRUmaWiRn, VR WhaW h\dURShRbic 
UeVidXeV aUe e[SRVed, and Whe fRUmaWiRn Rf 
inWeUmRlecXlaU SURWein-SURWein inWeUacWiRn iV 
SURmRWed. TheVe SURWein-SURWein inWeUacWiRnV, 
XVXall\ diVXlfide bUidgeV cUeaWe neWZRUk UeVSRnVible 
fRU Whe VWUXcWXUe Rf fRam and WhiV change in VWUXcWXUe 
leadV WR VWiff cRnViVWenc\ UeTXiUed fRU meUingXeV. 
ThXV, Whe Win\ SRckeWV RfWen inWURdXce b\ ZhiVking, 
aUe WUaSSed b\ h\dURShRbic UeVidXeV Zhich dR nRW 
inWeUacW faYRUabl\ ZiWh ZaWeU, VR Whe meUingXeV 
e[Sand and fRUmV VWable fRam. 
 
USE OF CREAM OF TARTAR 
 
The addiWiRn Rf cUeam Rf WaUWaU alVR knRZn aV 
SRWaVViXm h\dURgen WaUWUaWe (KC4H5O6) iV added WR 
Whe egg ZhiWe aV iW iV helSfXl in denaWXUaWiRn SURceVV. 
CUeam Rf WaUWaU iV an acid WhaW iV XVed WR VWabili]e and 
cRagXlaWe SURWeinV, Zhich fXUWheU enhance Whe 
VWUengWh Rf SURWein neWZRUk WR WUaS aiU fRU fRam 
fRUmaWiRn.  

 
CUeam Rf WaUWaU being an acid haV alVR lRZ SH Zhich 
bUingV Whe SURWein neaU WheiU iVRelecWUic SRinW WR allRZ 
Whem WR deSaUWXUe eaVil\.  

 

CUeam Rf WaUWaU alVR acWV aV a caWal\VW Zhich inYeUWV 
Whe VXgaU dXUing baking SURceVV, aV a UeVXlW Whe VXgaU 
mRlecXleV VSliW XS inWR glXcRVe and fUXcWRVe. ThiV 
SUeYenWV Whe VXgaU fURm UecU\VWalli]ing and giYing Whe 
meUingXe a gUiWW\, XndeViUable We[WXUe. 
 
ROLE OF SUGAR IN MERINGUE 
 
The laVW Whing WR cRnVideU Rn WhiV VXbjecW iV Whe URle Rf 
VXgaU in meUingXe. OWheU Whan imSURYing flaYRU, 
VXgaU haYe man\ h\dURShilic h\dUR[\lV (-OH) gURXSV 
and VR inWeUacW SUefeUenWiall\ ZiWh ZaWeU in Whe fRam.  
 

 
ThiV Zill lighWen Whe SURWein neWZRUk, allRZing Whe 
fRam WR be VWURngeU and mRUe elaVWic. When VXgaU iV  
added WR Whe egg-ZhiWe, Whe mi[WXUe Rn beaWing \ieldV 
a Sliable fRam and incUeaVeV Whe VWabiliW\ Rf WhaW fRam 
UeWaUding Whe cRagXlaWiRn SURceVV. 
 
SWUHQJWKHQLQJ RI IRaP aQG IRUPaWLRQ RI 
PHULQJXH: 



/-16 
 

AfWeU a VWURng SURWein neWZRUk haV fRUmed cRmSleWe 
fRam, Whe meUingXe iV Uead\ WR bake. Adding heaW WR 
Whe mi[WXUe iV Whe final VWeS WR VWUengWhen Whe fRam 
VWUXcWXUe. The meUingXe mXVW be baked aW a lRZ 
WemSeUaWXUe fRU a lRng SeUiRd Rf Wime. ThiV allRZV Whe 
SURWein WR finiVh cRagXlaWing, VWUengWhening Whe 
meUingXe eYenl\ WhURXghRXW. The SURWein VhRXld be 
baked eYenl\ RWheUZiVe Whe bRWWRm Rf Whe meUingXe 
Zill nRW be able WR VXSSRUW Whe VWUXcWXUal ZeighW, 
caXVing Whe meUingXe WR cRllaSVe.  
 
The heaW UeVXlWV in e[Sanding Rf aiU bXbbleV, cUeaWing 
an aiUieU VWUXcWXUe. EYaSRUaWiRn Rf ZaWeU caXVeV Whe 
meUingXe WR becRme lighWeU ZiWh a VWURngeU fRam 
VWUXcWXUe. IW iV imSRUWanW WR nRW eYaSRUaWe all Whe 
ZaWeU RXW Rf Whe meUingXe aV iW makeV Whe meUingXe 
mRUe VWable b\ hRlding Whe fRam WRgeWheU. 
 
SHELF LIFE 
 
MeUingXe being h\dURVcRSic in naWXUe haV a VhRUW 
Vhelf life Rf abRXW WZR ZeekV. MeUingXe cRnWainV high 
cRncenWUaWiRn Rf VXgaU VR mRUe mRiVWXUe iV abVRUbed 
fURm aiU Zhich makeV Whe meUingXe VRfW and cheZ\.  
 

 
 
AV mRUe ZaWeU iV abVRUb, Whe meUingXe Zill becRme 
WRR heaY\ fRU Whe fRam VWUXcWXUe WR VXSSRUW iWVelf, and 
iW Zill VWaUW WR cRllaSVe. IW iV adYiVable WR nRW make 
meUingXe in Uain\ da\ aV iW ma\ diVUXSW Whe fRam 
VWUXcWXUe fRUmaWiRn. TR e[Wend Whe Vhelf life Rf 
meUingXe WR abRXW WhUee mRnWhV, Whe meUingXe can be 
VWRUed in cRldeU WemSeUaWXUe like fUee]eU RU in an 
aiUWighW cRnWaineU. 
 
 
 

NUTRITIONAL CONTENT 
 
MeUingXe cRnViVWV Rf SURWein fURm egg ZhiWe and 
VimSle caUbRh\dUaWe fURm Whe Uefined VXgaU. SR dXe WR 
Whe SUeVence Rf VXgaU, iW iV nRW cRnVideUed aV a lRZ-
calRUie fRRd. 
 
USES OF MERINGUE 
 
MeUingXe iV e[WenViYel\ XVed in making RU decRUaWing 
deVVeUWV and can be alVR eaWen aV biVcXiWV Zhen iW iV 
baked aW an e[WUemel\ lRZ heaW fRU a lRng Wime. 
MeUingXe can be XVed fRU embelliVhmenW. 
 

 
 
INTERACTION BETWEEN EGG PROTEIN 
AND AIR BUBBLE 
 
H\dURShilic and H\dURShRbic end Rf SURWein: 
 

 
SR WhiV mXch abRXW meUingXe. LeW XV nRZ mRYe Rn WR 
anRWheUYaUieW\ Rf fRaming deVVeUW, MaUVhmallRZ in 
Whe ne[W VecWiRn. 
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MARSHMALLOW 
Subhrajit Kundu 
Student Semester V 
Department of Chemistr\ 
Surendranath College 
 
 
INTRODUCTION 
 
MaUVKPaOORZ iV a W\Se Rf cRnfecWiRneU\ WhaW iV 
W\Sicall\ made fURm VXgaU, ZaWeU and 
gelaWine ZhiSSed WR a VRlid bXW VRfW cRnViVWenc\. IW iV 
XVed aV a filling in baking, RU cRmmRnl\ melded inWR 
VhaSeV and cRaWed ZiWh cRUn VWaUch. IW iV Whe mRdeUn 
YeUViRn Rf a medicinal cRnfecWiRn made fURm AlWhaea 
RfficinaliV, Whe maUVhmallRZ SlanW. 
 

 
 
HISTORY 
 
The ZRUd "maUVhmallRZ" cRmeV fURm Whe mallRZ 
SlanW VSecieV (AlWhaea RfficinaliV), an heUb naWiYe WR 
SaUWV Rf EXURSe, NRUWh AfUica, and AVia Zhich gURZV 
in maUVheV and RWheU damS aUeaV.  
 

 

 
 
 
 
 
 
 
 
 
 
 
 
The SlanW'V VWem and leaYeV aUe fleVh\, and iWV ZhiWe 
flRZeU haV fiYe SeWalV. IW iV nRW knRZn e[acWl\ Zhen 
maUVhmallRZV ZeUe inYenWed, bXW WheiU hiVWRU\ gReV 
back aV eaUl\ aV 2000 BC.  

 
AncienW Eg\SWianV ZeUe Vaid WR be Whe fiUVW WR make 
Whem and eaWing Whem ZaV a SUiYilege VWUicWl\ UeVeUYed 
fRU gRdV and fRU UR\alW\, ZhR XVed Whe URRW Rf Whe SlanW 
WR VRRWhe cRXghV and VRUe WhURaWV, and WR heal 
ZRXndV. The fiUVW maUVhmallRZV ZeUe SUeSaUed b\ 
bRiling SieceV Rf URRW SXlS ZiWh hRne\ XnWil Whick.  
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Once Whickened, Whe mi[WXUe ZaV VWUained, cRRled, 
and When XVed aV inWended. 
 

 
B\ Whe eaUl\ 1900V, WhankV WR Whe VWaUch mRgXl V\VWem, 
maUVhmallRZV ZeUe inWURdXced WR Whe UniWed SWaWeV 
and aYailable fRU maVV cRnVXmSWiRn. The\ ZeUe VRld 
in WinV aV Senn\ cand\ and ZeUe VRRn XVed in a YaUieW\ 
Rf fRRd UeciSeV like banana flXff, lime mallRZ VSRnge, 
and WXWWi FUXWWi. In 1956, Ale[ DRX-mak SaWenWed Whe 
e[WUXViRn SURceVV Zhich inYRlYed UXnning 
maUVhmallRZ ingUedienWV WhURXgh WXbeV.  
 

 
The WXbeV cUeaWed a lRng URSe Rf maUVhmallRZ 
mi[WXUe and ZeUe When VeW RXW WR cRRl. The ingUedienWV 
aUe When cXW inWR eTXal SieceV and Sackaged.  

MRdeUn maUVhmallRZ manXfacWXUing iV highl\ 
aXWRmaWed and haV been Vince Whe eaUl\ 1950V Zhen 
Whe e[WUXViRn SURceVV ZaV fiUVW deYelRSed.  
 
NXmeUXV imSURYemenWV and adYancemenWV allRZ WR 
SURdXce WhRXVandV Rf SRXndV Rf maUVhmallRZ a 
da\. TRda\, Whe maUVhmallRZ W\Sicall\ cRnViVWV Rf 
fRXU ingUedienWV: VXgaU, ZaWeU, aiU, and a ZhiSSing 
agenW (XVXall\ a SURWein). The W\Se Rf VXgaU and 
ZhiSSing agenW YaUieV deSending Rn deViUed 
chaUacWeUiVWicV. Each ingUedienW Sla\V a VSecific URle in 
Whe final SURdXcW. 
 
INGREDIENTS 
 
MaUVhmallRZV cRnViVW Rf fRXU ingUedienWV: VXgaU, 
ZaWeU, aiU, and a ZhiSSing agenW/aeUaWRU (XVXall\ a 
SURWein). The W\Se Rf VXgaU and ZhiSSing agenW YaUieV 
deSending Rn deViUed chaUacWeUiVWicV. Each bUand Rf 
maUVhmallRZ haV iWV RZn VSecific fRUmXla fRU hRZ WR 
SURdXce Whe SeUfecW maUVhmallRZ. NR maWWeU hRZ 
Whe\ aUe made, each ingUedienW Sla\V a VSecific URle in 
Whe final SURdXcW. 

 
The maUVhmallRZ iV fRam, cRnViVWing Rf an aTXeRXV 
cRnWinXRXV ShaVe and a gaVeRXV diVSeUVed ShaVe (in 
RWheU ZRUdV, a liTXid ZiWh gaV bXbbleV VSUead 
WhURXghRXW). In addiWiRn WR being fRam, WhiV alVR 
makeV maUVhmallRZV an aeUaWed cRnfecWiRn becaXVe 
iW iV made XS Rf 50% aiU. The gRal Rf an aeUaWed 
cRnfecWiRn like a maUVhmallRZ iV WR incRUSRUaWe gaV 
inWR a VXgaU mi[WXUe and VWabili]e Whe aeUaWed SURdXcW 
befRUe Whe gaV can eVcaSe. When Whe gaV iV inWURdXced 
inWR Whe V\VWem, Win\ aiU bXbbleV aUe cUeaWed. ThiV iV 
ZhaW cRnWUibXWeV WR Whe XniTXe We[WXUal SURSeUWieV 
and mRXWhfeel Rf WhiV SURdXcW. 
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ADDITIONAL INGREDIENTS 
 
FLAVOURS: UnleVV a YaUiaWiRn Rf Whe VWandaUd 
maUVhmallRZ iV being made, Yanilla iV alZa\V XVed aV 
Whe flaYRXUing. The Yanilla can eiWheU be added in 
e[WUacW fRUm, RU b\ infXVing Whe Yanilla beanV in Whe 
VXgaU V\UXS dXUing cRRking. ThiV iV Whe beVW WechniTXe 
WR geW an eYen diVWUibXWiRn Rf flaYRXU WhURXghRXW Whe 
maUVhmallRZ.  
 
ACIDS: AcidV, VXch aV cUeam Rf WaUWaU RU lemRn jXice, 
ma\ alVR be XVed WR incUeaVe fRam VWabiliW\. AddiWiRn 
Rf acid decUeaVeV Whe SH. ThiV UedXceV Whe chaUge Rn 
Whe SURWein mRlecXleV and bUingV Whem clRVeU WR 
WheiU iVRelecWUic SRinW. ThiV UeVXlWV in a VWURngeU, mRUe 
VWable inWeU-facial film. When added WR egg ZhiWeV, 
acid SUeYenWV e[ceVViYe aggUegaWiRn aW Whe inWeUface. 
HRZeYeU, acid dela\V fRam fRUmaWiRn. IW ma\ 
WheUefRUe be added WRZaUd Whe end Rf Whe ZhiSSing 
SURceVV afWeU VWable fRam haV been cUeaWed. 

  
CONCLUSION 
 
The WUadiWiRnal maUVhmallRZ UeciSe XVeV 
SRZdeUed maUVhmallRZ URRW, bXW mRVW cRmmeUciall\ 
manXfacWXUed maUVhmallRZV inVWead XVe gelaWine in 
manXfacWXUe. VeganV and YegeWaUianV aYRid gelaWine, 
bXW WheUe aUe YeUViRnV Zhich XVe a VXbVWiWXWe nRn-
animal gelling agenW VXch aV agaU. In addiWiRn, 

maUVhmallRZV aUe geneUall\ nRW cRnVideUed WR 
be kRVheU RU halal XnleVV eiWheU WheiU gelaWine iV 
deUiYed fURm kRVheU RU halal animalV RU Whe\ aUe 
Yegan, MaUVhmallRZ cUeme and RWheU leVV fiUm 
maUVhmallRZ SURdXcWV geneUall\ cRnWain liWWle RU nR 
gelaWine, Zhich mainl\ VeUYeV WR allRZ Whe familiaU 
maUVhmallRZ cRnfecWiRn WR UeWain iWV VhaSe. The\ 
geneUall\ XVe egg ZhiWeV inVWead.  

 
NRn-gelaWine, egg-cRnWaining YeUViRnV Rf WhiV SURdXcW 
ma\ be cRnVXmed b\  YegeWaUianV. SeYeUal bUandV Rf 
YegeWaUian and Yegan maUVhmallRZV and 
maUVhmallRZ flXff e[iVW. 

 
SR WhiV mXch abRXW MaUVhmallRZ. LeW XV nRZ mRYe 
Rn WR Whe ne[W VecWiRn and e[SlRUe abRXW Malai\R. 
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MALAIYO 
Sneha De\ 
Student Semester V 
Department of Chemistr\ 
Surendranath College 
 
 
INTRODUCTION 
 
µMalai\R¶ RU µMallai\R¶ iV Rne Rf Whe hidden gemV WhaW 
iV SUeSaUed Rnl\ in BenaUaV (VaUanaVi) dXUing ZinWeU 
VeaVRn (fURm mid-NRYembeU WR fiUVW Zeek Rf MaUch). 
IW iV knRZn aV µMakkhanmalai¶ in LXcknRZ and 
µNimiVh¶ in KanSXU and LakhimSXU eWc. EYeU\ UegiRn 
haV WheiU RZn minRU YaUiaWiRnV in flaYRXUV, bXW iW iV 
eVVenWiall\ a ZinWeU VSecialW\ and if \RX Vee iW being 
VeUYed RU VRld in ZaUmeU VeaVRnV \RX be aVVXUed iW iV 
made Rf WUanV faWV. The Delhi YeUViRn iV called µDaXlaW 
ki chaaW¶ Zhich iV ZhiWe in cRlRXU and TXiWe Sale in 
cRmSaUiVRn WR Whe WaVWe Rf BanaUaVi malai\\R.  

 
MRVW Rf Whe fRRd enWhXViaVW VeeV BanaUaV aV Whe ciW\ Rf 
Paan, LaVVi, ChaW and SZeeWV.  

 
 
 
 
 
 
 
 
 
 
 
 
BXW in naUURZ laneV Rf Rld BenaUaV, \RX geW Rne Rf Whe 
mRVW e[clXViYe and e[TXiViWe, VZeeW, Zhich iV being 
VeUYed b\ feZ YendRUV Vince ageV.  

 
Malai\R RU Mallai\RiV baVicall\ flaYRXUed milk 
fRam/fURWh RU clRXd VeUYed in a Vmall eaUWhen bRZl, 
gaUniVhed ZiWh PiVWachiRV and AlmRndV. BXW leW XV Well 
\RX, iW Zill blRZ \RXU mind ZiWh iWV RXW-Rf-WhiV-ZRUld 
We[WXUe.  
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The lighW-\ellRZ beaXW\ Rf WhiV ZinWeU VZeeW iV in Whe 
We[WXUe Rf Whe fURWh RU fRam WhaW jXVW cRllaSVe RU melW 
in \RXU mRXWh giYing \RXU WaVWe bXdV a nice WUeaW. The 
We[WXUe Rf fRam iV nRW like Rf a ZhiSSed cUeam, iW iV 
YeU\ delicaWe, clRXd\, and fURWh\.  
 

 
 
FRU Whe beVW and Whe aXWhenWic Malai\R, Rne mXVW YiViW 
ChaXkhamba in VaUanaVi. IW iV a Slace \RX can Ueach 
b\ WUaYelling inVide Whe Gali, \RX¶ll VWaUW Veeing 
YendRUV Velling Malai\R, \RX can WU\ an\ Rne Rf Whem, 
bXW fRU Whe beVW \RX¶Ye WR gR mRUe inVide and find ShUi 
GRSal MandiU (TemSle). GR WR a VhRS and aVk fRU a 
cXS Rf Malai\R.  

 
YRX Zill neYeU fRUgeW Whe delicaWe, melW in mRXWh 
fRam\ We[WXUe Rf Malai\R WRSSed ZiWh nXWV. JXVW dig 
inWR iW and fRUgeW eYeU\Whing. Once \RXU cXS iV emSW\, 
Whe YendRU Zill VeUYe \RX Whe milk VeWWled aW Whe baVe 
WR VaYRXU, and iW iV Uich ZiWh SaffURn, SXgaU and 
CaUdamRm.  
 
Malai\\R iV µVaffURn flaYRXUed milk¶. The fRam can 
VWand Rnl\ in lRZ WemSeUaWXUe dXUing ZinWeUV and WhaW 
iV Zh\ iW iV being VRld Will 11 am in Whe mRUning. IW iV 
made b\ chXUning ZhRle milk eaUl\ in Whe mRUning 

dXUing ZinWeU mRnWhV b\ Whe VhRSkeeSeUV in Whe Rld 
SaUW Rf Whe ciW\ ZhR aUe galaV (keeSeUV Rf cRZV) and 
SURdXce and Vell milk SURdXcWV inclXding \RgXUW, 
khR\a, bXWWeU and ghee deSending Rn VeaVRnV.  
 

 
When VaffURn flaYRXUed milk iV chXUned VlRZl\ 
(manXall\) iW UeVXlWV in Whe faWV VeSaUaWing inWR a fURWh 
WhaW iV cRllecWed in a laUge kadhai (a XWenVil Whe\ XVe 
fRU man\ SXUSRVeV WhURXgh Whe \eaU).  
 

 
LaWeU WhiV fURWh\ cUeam iV VSUinkled ZiWh finel\ Vliced 
nXWV and VaffURn WR gaUniVh. If \RX aVk fRU Whe 
malai\RZala dRRdh and Whe\ bUing a bXckeW fXll Rf 
Malai\RZala dRRdh ZiWhin a cRXSle Rf minXWeV, WhiV 
SURYeV Whe Malai\R iV made XVing ZhRle milk and nRW 
XVing WUanV-faW-baVed icing/ZhiSSed cUeam. BXW WR be 
hRneVW, if Whe Malai\R had a liWWle µdalda¶ RU WUanVfaW 
added. AV \RX cRXld feel Whe faW VWicking WR \RXU XSSeU 
SalaWe. A TUanV-faW cRnWaining malai\R Zill lRRk a biW 
flXffieU and VWiffeU Whe ZhRle da\ Zhile Whe Ueal 100% 
milk faW malai\R ZRXld be like VRfW SeakV falling and 
cRllaSVing eaVil\. 
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CONCLUSION 
 
Malai\R iV made Rf SXgaU mainl\. SXgaU ZaV eVSeciall\ 
aSSealing becaXVe iW ZaV TXickl\ meWabRliVed and 
abVRUbed \eW iW SURYided ³emSW\´  
calRUieV lacking in mineUalV and YiWaminV.  
 

 
 
InVWincWiYel\, hXmanV VhRZ SUefeUence fRU VZeeW 
flaYRXUV becaXVe Whe\ aUe cRnVideUed aV a VRXUce Rf 
eneUg\, aYRiding WhRVe WhaW aUe biWWeU and VRXU aV Whe\ 
aUe UelaWed WR WR[iciW\ and dangeU. FURm a VimSle 
SRinW Rf YieZ, Sh\ViRlRgicall\ Whe bRd\ iV nR mRUe 
Whan a chemical SURceVVing XniW WhaW UXnV Rn ZaWeU, 
R[\gen, and VXgaU. The fRRd Ze eaW iV eYenWXall\ 
UedXced inWR glXcRVe, a VimSle VXgaU. ThiV chemical 
UeacWiRn WakeV leVV effRUW if Ze VXSSl\ VXgaU iWVelf WR 
Whe bRd\, ZheWheU in Whe fRUm Rf lacWRVe, fUXcWRVe, RU 
VXcURVe, fRU inVWance. 

 
 

 
 

 
 
SR WhiV mXch abRXW µMalai\R¶. And ZiWh WhiV, leW XV end 
Whe chaSWeU Rf FRaming DeVVeUWV. LeW XV nRZ mRYe Rn 
WR Whe ne[W VecWiRn and e[SlRUe abRXW a WRWall\ 
diffeUenW SeUVSecWiYe Rf Whe hXge cXlinaU\ ZRUld. 
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INTRODUCTION 
 
Pickling is one of the oldest and most successful 
methods of food preservation known to humans. It is 
difficult to suggest a date for production of the first 
pickle, but it is known that both vinegar and spices 
were being used during biblical time. Pickles of 
various kinds are known throughout India and many 
parts of the World. They are good appetizer and add 
to the palatability of the meal. Pickles from India or 
‘Achaar’ are unique because these are mixed with 
spices that only India produces. Pickles are aromatic 
and spicy food accessory which simulate the sense of 
test and act as an appetizer. 

 
HISTORY 
 
Pickling began nearly 4000 years ago using 
cucumbers native to India. It is called ‘Achaar’ in 
North India. This was used topreserve food for out of 
season use and for long time. 

 
 
 
 
 
 
 
 
 
 
CHEMISTRY IN PICKLE 

 
BRINE SOLUTION: Brine is a high-concentration 
solution of Salt (NaCl) in water (H2O). When you dip 
the vegetables in salty Brine, the water inside the 
vegetables flows out into the Brine, making the 
Pickles crunchier. This salty Brine solution has a 
lower water concentration than the water inside 
fresh vegetables, so water will flow out of the 
vegetables. This process is known as Osmosis. 
 

 
 

VINEGAR: Vinegar is used in all sorts of food 
preservation methods. It has a few key properties 
that make it ideal at slowing or stopping food from 
spoiling for long periods. It is primarily the pH or 
acidity of the vinegar that inhibits bacteria growth, 
and this process is most calledPickling. 
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It is important to keep the pH below 4.6 because 
microbial growth is greatly inhibited below a pH of 
4.6, which ensures that the pickled product is self-
stable and not prone to microbial spoilage. 
 

 
 
MERITES AND DEMERITS 
 
Pickle has many health benefits like- improving 
digestive health, providing Vitamin-C, helps to 
maintain the blood sugar level and improves liver 
health. But it has some bad effect too. One of it is its 
high Sodium content which increases risk of 
Stomach Cancer. It contains antioxidants and vital 
minerals. Helps in pregnancy, builds immunity, 
prevents ulcers, and helps in muscle cramps. 
 

 
 
So, this is much about pickles. Let us now move on 
to the next portion i.e., dip and spread. 
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DIP & SPREAD 
SXchaQdUa ChaWWeUjee 
AVVRciaWe PURfeVVRU 
DeSaUWPeQW Rf ChePiVWU\ 

         SXUeQdUaQaWh CRllege 

 
DIP & SPREAD 
 
The\ are basicall\ same, onl\ dips haYing higher 
consistenc\ than spreads. Dip or dipping saXce is a 
common condiment for man\ t\pes of food. Dips are 
Xsed to add flaYor or te[tXre to a food. Dips in 
YarioXs forms are eaten all oYer the Zorld and people 
haYe been Xsing these saXces for dipping for 
thoXsands of \ears.  

 
Dips are most often prepared Zith a mi[tXre of 
ingredients that complement other foods inclXding 
raZ Yegetables, chips, crackers, or toast, Zhich are 
dipped into the mi[tXre; hence the name, diS.  

 
 
 
 
 
 
 
 
 
 
 
A base for a dip can be prepared Zith soXr cream, 
softened cheese, ma\onnaise, or mashed Yegetables 
Zith herbs, spices, and other ingredients added to 
the base to proYide flaYor, color, and te[tXre.  
 
POPULAR TYPES & PREPARATION 
 
CKHHVH DLS 
A t\pe of appeti]er that consists of melted cheese 
often combined Zith other ingredients. There are a 
Zide Yariet\ of flaYoXred cheese dips sXch as 
AYocado, Bacon, BlXe Cheese, Cheddar, Cream 
Cheese, Chili, Nacho, or Seafood cheese dips. 
 
NDFKRV CKHHVH 
Melted cheese garnished Zith sliced chile peppers 
that is traditionall\ serYed Zith tortilla chips.  

 
There are man\ Yariations of this dish Zith other 
ingredients added into the cheese, sXch as salsa or 
groXnd meat. One commonl\ aYailable Yariation is 
Salsa Con QXeso, Zhich is cheese Zith salsa read\ 
to be heated and serYed Zith chips. 
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Queso (Queso Dip) 
A Spanish word meaning "cheese." In the United 
States, the word is commonly used as a name for a 
Mexican cheese dip as well as varieties of Mexican 
cheese. 
 
Guacamole 
A Mexican dish consisting of mashed avocados and 
a small amount of lemon or lime juice. It is used as 
a side dish, dip, or topping. Occasionally, other 
ingredients are added such as finely chopped 
tomato, onion, garlic, or cilantro. 
 
Corn Relish 
Made primarily from a base of sweet corn and 
seasonings, this condiment is a common addition to 
many grilled foods.  
 

 
 
Corn relish is produced as a mild or spicy product 
that consists of corn, peppers, onions, sugar, 
vinegar, and various spices combined to create a 
savoury dressing or topping for foods.  
 
Sweet Pepper Spread or Dip 
A food spread that is made from roasted sweet 
peppers, which can use any variety of sweet pepper 
as the base for the spread. The red pepper is most 
often used since it provides a mildly sweet and 
delicate flavour to the spread.  
 
Fonduta 
An Italian term for a thick sauce or appetizer dips 
typically to be used for fondue-like dipping. A 
fonduta will most often be made with melted cheese 
(Fontina or Camembert) combined with other 
ingredients, such as milk or cream, eggs, possibly 
wine, herbs, and seasonings. 
 

 
Tzatziki Sauce or Dip 
A creamy Greek garlic sauce often served as a 
topping, a condiment, or a food dip that is 
commonly prepared with numerous Mediterranean 
foods.  

 
Tzatziki is a white sauce made with yogurt, cream, 
cucumbers, fresh herbs and seasonings, such as 
mint, dill, olive oil, and garlic. 
 
Taramasalata 
A Greek appetizer that is a dip for crackers or other 
similar foods. The dip consists of carp roe 
combined with milk, breadcrumbs, and olive oil. 
 
Hummus 

 
 



M-5 
 

A popular Middle Eastern dish consisting of 
chickpeas that have been mashed, olive oil, garlic, 
and lemon juice. 
 
Mouhammara 
An appetizer dip or spread that is common for use 
with Lebanese foods. Made from a mixture of 
walnuts, red sweet peppers, breadcrumbs, olive oil, 
and pomegranate juice. 
 
Baba Ghanoush 
A Middle Eastern food consisting of roasted 
eggplant, olive oil, garlic, lemon juice, and tahini all 
blended to be served as a savoury spread.  
 
Tahini 
A rich creamy paste made from sesame seeds and 
sesame oil. It is remarkably like peanut butter 
(except thinner in consistency) and can be made by 
grinding sesame seeds with light sesame or 
vegetable oil, a little warm water, and salt.  

 
Muhammara 
A traditional Mediterranean condiment that was 
originally created in southeast Turkey. It is made as 
a pepper puree combining red bell peppers, hot 
peppers such as habanero, toasted walnuts, garlic, 
olive oil, cumin seeds, vinegar, pomegranate 
molasses, and water.  
 
Salsa 
The Spanish term for "sauce," salsa can be a 
mixture of fruits or a mixture of vegetables, or both 
that are whole and chopped, which are used to 
complement the flavour of a variety of foods. The 
mixture can be fresh or cooked with a spicy flavour 
that can range from mild to extremely hot tasting, 
depending on the spices added.  

 
Fruit salsas may include balsamic vinegar, and any 
of several fruits such as cantaloupe, grapes, kiwi, 
mango, papaya, pineapple, orange, banana, and 
cilantro. A typical mixture for vegetable salsas that 
are red in colour may include tomatoes, green, red 
or yellow sweet peppers, onions, chile peppers, 
garlic, and other seasonings, such as cilantro. The 
green (Verde) vegetable salsas commonly use 
tomatillos, cilantro, and sweet onions as a mixture 
for the relish.  
 
Picante Sauce or Dip 
A tomato-based Mexican sauce made up of 
tomatoes, chile peppers, and onions. It is a sauce 
that is terribly like salsa, except thinner and 
smoother in consistency, not as chunky. Picante is 
available as a red or green (Verde) sauce, either of 
which can be mild to extremely hot depending on 
the spices added. 

 
COMMON INGREDIENTS 
 
Cream Cheese, Sour Cream, Mayonnaise, Beans, 
Vegetables, meat, fish 
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HISTORY 
 
French Onion as a flavor emerged in the 17th 
century. Sour cream was invented in the U.S. 
between 1815 – 1825. Somewhere around there, the 
first dip as we know it must have come 
into being. No one has laid claim to that distinction, 
but if we were around then, we surely would have! 
Many cuisine-related sources claim that hummus is 
one of the oldest known prepared foods in the 
Middle East. Some say it was made in the 18th-
century Damascus while others claimed that it was 
first prepared in the 12th century by 
Saladin. Hummus is a dip made from chickpeas and 
is mixed with garlic, vinegar, and sometimes lemon 
juice. The Egyptians ate chickpeas, so maybe even 
Moses ate “dip”!   

 
Chips and dip gained significant popularity in the 
United States during the 1950s, in part due to 
a Lipton advertising campaign for their French onion 
dip recipe, sometimes referred to as "California dip". 
Specialized trays and serving dishes designed to hold 
both chips and dip were created during this time. 
Chips and dip are frequently served during the Super 
Bowl American football game in the United States. 
National Chip and Dip Day occurs annually in the 
U.S. on March 23. 
 
CHEMISTRY BEHIND 
 
Several authors have investigated the antimicrobial 
action of common herbs and spices, many of which 
are key components of common dip or salsa 
preparations. Common ingredients including garlic, 
cilantro, onion, and jalapeño are reported to 

possess antimicrobial properties. These plants 
produce the secondary metabolites allicin, linalool, 
thiopropanal-s-oxide, and capsaicin, respectively. 
The use of spices and herbs in traditional ethnic 
foods essentially borrows the plant’s defensive  

 
mechanism and allows humans to benefit from 
these metabolites. In fact, Sherman and Billing  

 
have suggested that herb and spice use in  

 
traditional recipes follow certain trends, namely 
that as mean annual temperature increases so does 
the number of spices used in traditional recipes, as 

https://www.thechoppingblock.com/blog/tis-the-dip-season
https://www.thechoppingblock.com/blog/tis-the-dip-season
https://www.thechoppingblock.com/blog/2015/02/hummus.html
https://en.wikipedia.org/wiki/Lipton
https://en.wikipedia.org/wiki/French_onion_dip
https://en.wikipedia.org/wiki/French_onion_dip
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well as the strength of antimicrobial activity in the 
spices used.  
 
Conversely, cooler climates tend to use fewer spices 
per recipe, and those additives have decreased 
antimicrobial activity. In salsa, it is hypothesized 
that a combination of aromatic secondary 
compounds from the vegetables and herbs and the 
naturally low pH help salsa to remain unspoiled for 
long periods, even without refrigeration.  
 
Tomato, onion, garlic, cilantro, and jalapeño were 
tested for antimicrobial properties against a 
representative fungus, Saccharomyces cerevisiae, 
and the common food spoilage 
bacteria Staphylococcus aureus, Bacillus cereus, 
and Escherichia coli. Garlic demonstrated the 
greatest inhibitory effects against all organisms 
tested.  

Onion demonstrated a slight inhibition of 
all four organisms, while cilantro showed some  

 
inhibition of all three bacteria but no effect against 
the fungus. Jalapeño may have slightly inhibited E. 
coli and S. aureus, as evidenced 

 

HEALTH AND NUTRITION 
 
Dips are very healthy and as well as very efficient 
way to preserve natural fruits, vegetables, herbs 
and spices without much oil or fatty things. This is 
not only satisfy our taste buds but along with it also 
act as a natural probiotics, as as natural 
antimicrobial agents.  
 

 
 
At the end we can only say that dip is a very small 
representation of the kitchen chemistry world and 
it just shows its beauty through taste, colour, 
fragrance. And it suggests of course that we have to 
add some value to our kitchen, the most sparkling 
and alluring part of chemistry in our daily life.  
 

 
So, this is much about dips and spreads. Let us now 
move on to the next portion i.e., sauce and ketchup. 
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SAUCE 
 
In cooking, a sauce is a liquid, cream, or semi-solid 
food, served on or used in preparing other foods. 
Most sauces are not normally consumed by 
themselves; they add flavour, moisture, and visual 
appeal to a dish. They may be used for sweet or 
savoury dishes.  

 
They may be prepared and served cold, like 
mayonnaise, prepared cold but served lukewarm like 
pesto, cooked, and served warm like bechamel or 
cooked and served cold like apple sauce. They may 
be freshly prepared by the cook, especially in 
restaurants, but today many sauces are sold 
premade and packaged like Worcestershire sauce, 
HP Sauce, soy sauce or ketchup. Sauces for salad are 
called salad dressing. Sauces made by deglazing a 
pan are called pan sauces. A chef who specializes in 
making sauces is called a saucier. 
 
SAUCE TYPES 
 
Generally, they are of three types. 
 
Braising Sauce or marinade 
Cooking Sauce 
Dipping Sauce 
Salad Dressing 

 
 
 
 
 
 
 
 
 
 
 

 
There are also five fundamental "French 
Mother Sauces", they are believed to be 
precursors of all available sauces till today. 
 
Sauce Espagnole, a fortified brown veal stock 
sauce, thickened with a brown roux 

 
Sauce Velouté, a light stock-based sauce, 
thickened with a roux or a liaison, a mixture of egg 
yolks and cream. 
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Sauce Béchamel, a milk-based sauce, thickened 
with a roux of flour and butter. 

 
Sauce Tomate, a tomato-based sauce. 
 

 
Sauce Hollandaise, an emulsion of butter and 
lemon (or vinegar), using egg yolk as the emulsifier. 
 

 
 
SOME POPULAR SAUCES 
 
British origin Apple, White, Cheddar sauces 
Japanese origin Worcestershire Sauce 

Spanish/Mexican origin Salsa Verde, Taco Sauces 
Chinese origin Soya, Chilli, Vinegar, Oyster Sauces 
Middle Eastern origin Hummus Sauce 
Thai/Vietnamese origin Fish Sauce 
Louisiana origin Tabasco Sauce 
Portuguese origin Peri Peri Sauce 
 
KETCHUP 
 
Ketchup is a table condiment or sauce. The 
unmodified term ("ketchup") now typically refers to 
tomato ketchup, although original recipes used egg 
whites, mushrooms, oysters, grapes, mussels, or 
walnuts, among other ingredients. Tomato ketchup 
is a sweet and tangy condiment made from 
tomatoes, sugar, and vinegar, with seasonings and 
spices. Vinegar makes the ketchup acidic. Vinegar is 
composed of about 5% acetic acid.  

 
The chemical formula for acetic acid is CH3COOH. 
The spices and flavours vary, but commonly include 
onions, allspice, coriander, cloves, cumin, garlic, and 
mustard, and sometimes include celery, cinnamon, 
or ginger. This is most often used as a condiment to 
dishes that are usually served hot and may be fried 
or greasy: French fries and other potatoes, 
hamburgers, hot dogs, chicken tenders, tater tots, 
hot sandwiches, meat pies, cooked eggs, and grilled 
or fried meat. Ketchup is sometimes used as the 
basis for, or as one ingredient in, other sauces and 
dressings, and the flavour may be replicated as an 
additive flavouring for snacks, such as potato chips. 
 
TARGET: TOMATO SAUCE AND KETCHUP 
 
There are so many sauces available world-wide but 
when we come to the ketchup section, we see it is 
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only tomato ketchup that is the most popular one. 
Hence, now onwards we would concentrate on the 
tomato sauce and tomato ketchup only.And when it 
comes to ‘tomato sauce’ and ‘tomato ketchup’, we 
often consider them the same, but the fact is they are 
not. If we go by the food historians, ketchup is only 
one kind of a sauce. Ketchup word originated from 
Chinese 'koechiap' meaning ‘brine of fish’, or 
generally mentioned as ‘spicy sauce’.  

 
The word 'sauce' is derived from Latin word salsas 
that means ‘salted’. According to historians, the 
sauce was invented for many reasons. It served the 
purpose of a cooking medium and was looked like a 
meat tenderizer and had the capability of enhancing 
the flavours too. And interestingly, there was no 
fixed recipe for this multi-functional dish, so its type 
and taste differ from culture to culture. Sauce is a 
French word taken from the Latin salsa, meaning 
salted. Possibly the oldest recorded European sauce 
is garum, the fish sauce used by the Ancient 
Romans; while doubanjiang, the Chinese soybean 
paste is mentioned in Rites of Zhou in the 3rd 
century BC. 

 
 

With the commercialization and experimentation, 
the sauce is now a very household thing and many 
people make various types of sauces at home. The 
sauces can be of various viscosities which depend on 
the usage of the sauce. For instance, the sauce used 
for cooking will have less viscosity while the one 
used for dressing will have high viscosity. 

 
Ketchupis made with tomatoes, sugar, vinegar/acetic 
acid, and spices. Whereas tomato sauce is made 
from tomatoes, oil, meat or vegetable stock and 
spices. It never uses vinegar. Also, ketchup is cold in 
nature and is never served hot, while all varieties of 
sauces are served hot. To make it simpler, ketchup is 
made up with a variety of spices while the sauce is 
generally made without spices. Another major point 
of difference between the tomato sauce and ketchup 
is, sauce generally does not contain sugar while 
ketchup has a specific amount of sugar and other 
sweet spices. 
 
INVENTION/HISTORY 
 
TOMATO SAUCE: The first person to write about 
what may have been a tomato sauce was Bernardino 
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de Sahagún, a Franciscan friar from the Kingdom of 
Spain who later moved to New Spain, mentioned a 
prepared sauce that was offered for sale in the 
markets of Tenochtitlan (Mexico City today). 
Historically, however, the first Italian cookbook to 
include tomato sauce, Lo ScalcoallaModerna ('The 
Modern Steward'), was written by Italian chef 
Antonio Latini and was published in two volumes in 
1692 and 1694. The use of tomato sauce with pasta 
appeared for the first time in 1790 in the Italian 
cookbook L'Apiciomoderno, by Roman chef 
Francesco Leonardi.  
 
TOMATO KETCHUP: Many variations of ketchup 
were created, but the tomato-based version did not 
appear until about a century after other types. An 
early recipe for "TomataCatsup" from 1817 still has 
the anchovies that betray its fish-sauce ancestry. 
James Mease published another recipe in 1812. As 
the century progressed, tomato ketchup began its 
ascent in popularity. It was popular long before fresh 
tomatoes were. People were less hesitant to eat 
tomatoes as part of a highly processed product that 
had been cooked and infused with vinegar and 
spices.  
 

 
 
This was sold locally by farmers. Jonas Yerkes is 
credited as the first American to sell tomato ketchup 
in a bottle. Shortly thereafter, Heinz launched theirs. 
It was advertised: "Blessed relief for Mother and the 
other women in the household!”, a slogan which 
alluded to the lengthy process required to produce 
tomato ketchup in the home. With industrial 
ketchup production and a need for better 
preservation there was a great increase of sugar in 

ketchup, leading to our modern sweet and sour 
formula. Prior to Heinz commercial tomato ketchups 
of that time were watery and thin, in part due to the 
use of unripe tomatoes, which were low in pectin. 
They had less vinegar than modern ketchups; 
by pickling ripe tomatoes, the need for sodium 
benzoate as a preservative was eliminated without 
spoilage or degradation in flavour.  
 
LATER INNOVATION: In October 2000, Heinz 
introduced coloured ketchup products called EZ 
Squirt, which eventually included green (2000),  

 
purple (2001), mystery (pink, orange, or teal, 2002), 
and blue (2003). These products were made by 
adding food colouring to the traditional ketchup. 
However, as of January, in 2006 these products 
were discontinued. In March of 2018, a kick-starter 
campaign was launched for sliced ketchup 
"revolutionizing the way we sauce". This is no doubt 
the modernist version of ketchup. 

PREPARATION 

Developing quality tomatoes 

Tomato ketchup and sauce manufacturers must seek 
out the best quality tomatoes for their product. 
Tomato varieties are developed which are superior in 
colour, flavour, texture, and yield. Consistency is an 
important factor, as slight variations in tomato 
characteristics could alter the flavour and colour of 
the finished product. 

 Preparing Tomatoes: Tomatoes are harvested 
mechanically between June and July. The fruit is 
commonly conveyed by water from the trucks into a 
flume, or an inclined channel. The water method 
washes the tomatoes and protects them from 

https://en.wikipedia.org/wiki/James_Mease
https://en.wikipedia.org/wiki/Heinz
https://en.wikipedia.org/wiki/Pectin
https://en.wikipedia.org/wiki/Pickling
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bruising while they pass from the truck to the 
factory. The U.S. Department of Agriculture or state 
inspectors approve and grade tomatoes to meet 
initial requirements. The tomatoes are sorted, 
washed, and chopped. Next, precooking, or scaling, 
in stainless steel vats preserves the tomatoes and 
destroys bacteria. 

Pulping: The chopped and precooked tomatoes are 
pumped into pulping machines, or cyclones, which 
separate seeds, skins, and stems from the pulp. The 
pulp and juice are filtered through screens and 
processed further into ketchup, though some may be 
stored in a paste for use later in the year. 

Adding ingredients and Cooking: The pulp is 
pumped into cooking tanks or kettles and heated to 
boiling. Foaming may occur if fresh tomato pulp is 
used but can be corrected with anti-foaming 
compounds or compressed air. Precise amounts of 
sweeteners, vinegar, salt, spices, and flavourings are 
added to the tomato pulp. Most spices are added 
early in the cooking process. To avoid excessive 
evaporation, volatile spice oils and vinegar must be 
mixed in later.  

Onions and garlic can be mixed in with the spices, 
placed in a separate bag, or chopped and added to 
the pulp. Salt and sugar may be added at any stage of 
cooking though it is better to add sugar later to 
prevent burning. The mixture cooks for 30-45 
minutes and is circulated by rotating blades installed 
in the cookers. The temperature must be carefully 
regulated to ensure absorption of the ingredients 
without overcooking, which creates a flat body. 

Finishing: Once the cooking is complete, the 
sauce/ketchup mixture passes through a finishing 

machine. Finishers remove excess fibre and particles 
through screens, creating a smoother consistency. 
The ketchup passes to a holding tank before further 
processing. The ketchup may be milled at higher 
temperatures and pressures to achieve a smoother 
consistency. 

Removing air: The sauce/ketchup must be de-
aerated to prevent discoloration and growth of 
bacteria. Excess air might also create unattractive air 
pockets and impede the closure process. 

Filling: To prevent contamination, the 
ketchup/sauce passes from the receiving tanks to the 
filling machines at a temperature not lower than 
190°F (88°C). The containers are filled with the 
ketchup and immediately sealed to retain the 
freshness of the product. Ketchup containers come 
in various sizes and shapes, including 14-oz. bottles, 
No. 10 cans, pouch packs, room-service sizes, and 
single-serve packets. 

Cooling: The containers must be cooled to prevent 
flavour loss through stack burning, which occurs 
when ketchup/sauce stays at high temperatures after 
cooking is complete. Containers of ketchup may be 
cooled in cold air or cold water. 

Labelling and Packing: Finally, the 
ketchup/sauce containers are labelled and coded 
with product information, including ingredients, 
date and location of manufacture, and shelf-life. The 
bottled ketchup may be inspected again before 
shipping. The entire process of ketchup 
manufacturing generally takes two to three hours. 
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PRESERVATIVES 

 Two different preservatives (sodium benzoate and 
salt) were used to treat the tomato paste which was 
subjected to ambient temperature of 25°C±1°C and 
4°C respectively for a period of 4 months. But now-
a-days use of this compound has been restricted. 

NUTRITION FACTS 

Zero Nutritional Value: Tomato ketchup or 
sauce hardly contains any protein, any fibre, any 
vitamins, and minerals. Not to forget that the sauce 
is high in sugar and sodium. So, apart from that 
enhancing the taste of the dish this sauce has no 
health benefits at all.  

 
Because sauce/ketchup is consumed in such small 
amounts, it is not a good source of micronutrients. 
The main ingredient, tomatoes, is high in vitamin C 
and vitamin A and can also be a good source of 
vitamin K, potassium, and manganese (depending 
on the amount consumed). But you are not likely to 
consume enough ketchup to get substantial levels of 
any of these nutrients. 

HEALTH BENEFITS 

Foods like ketchup or sauce that are consumed in 
exceedingly small quantities are not likely to have a 
considerable impact on your health. Including 
tomatoes in your diet can provide benefits because 

they contain lycopene and other compounds with 
antioxidant potential. But you are not likely to eat 
enough ketchup to gain these benefits. However, 
there are some sources that promote the health 
benefits of ketchup. It can be helpful to examine the 
claims and the science behind them. In many cases, 
the studies cited do not actually support the health 
benefits of ketchup. They reduce risk of prostate 
cancer, increases fertility in men, promotes eye 
health and they are low in calories and completely 
fat free. 

POSSIBLE SIDE EFFECTS 

x Blood sugar spike 
x Tooth decay 
x Diabetes 
x Heart disease 
x Hyperglycaemia 
x Negative impact on potassium levels 

INGREDIENTS TO BE AWARE OF 
 
MSG (Mono Sodium Glutamate) 

 
High Fructose Corn Syrup (High Sugar 
Content) 
 

 

https://doctor.ndtv.com/diabetes/diabetes-foods-that-help-control-blood-sugar-levels-1905713
https://www.isitbadforyou.com/questions/is-high-fructose-corn-syrup-bad-for-you
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Tomato Concentrate (Without Seed/Skin) 
 

 
 
Sodium (High Salt content) 
 

 
GMO Corns (Not much Approved) 

 
Distilled Vinegar 

PROS AND CONS: IN A NUTSHELL 

Sauce and ketchup are made from several 
ingredients, the primary ones being tomato 
concentrate, salt, and high fructose corn syrup 
(HFCS). Although studies have been conducted that 
show ketchup can have many long-term benefits, the 
negative impact of consuming enough ketchup to 
enjoy those benefits may not be worth it. First, let us 
look at the good news.  

 

Pros: Ketchup/sauce contains an antioxidant called 
lycopene. Lycopene has been noted to reduce the 
risk of heart disease in women by 50%. For men, it 
can increase sperm count, increase swimming speed, 
and cut down the number of abnormal sperm cells; 
all of which leads to increased fertility.  

 

They have also been shown to reduce the risk of 
prostate cancer. In addition to these benefits, 
ketchup/sauce contains a high amount of vitamin A, 
which is vital in maintaining good eye health. Other 
benefits are that they can help reduce cholesterol, 

https://www.isitbadforyou.com/questions/is-salt-bad-for-you
https://www.isitbadforyou.com/questions/is-vinegar-bad-for-you
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especially LDL, is low in calories, do not contain fat, 
and can be used to mask the flavour of various foods 
which may be better for the body than for the 
palette. 

 

Cons: Although the benefits given above are 
wonderful, do not start using mounds of sauce or 
ketchup quite yet. First, as listed, high fructose corn 
syrup (HCFS) is one of the primary ingredients in 
ketchup specially. There is a host of negative issues 
associated with HCFS, one of which is tricking the 
body into not feeling full and thus inducing 
overeating. Other various studies have linked HFCS 
to metabolic syndrome and an increased risk of type 
2 diabetes.  

 

Tomato concentrate does not contain all the 
nutrients in tomatoes as the process involved strips 
much of them away. About 1/4 of a bottle of ketchup 
is pure sugar, which can increase the risk of diabetes, 

heart disease, and high blood sugar. Two other 
ingredients to take note of are vinegar (a very acidic 
substance linked to tooth enamel decay and negative 
impact on potassium levels in the body) and GMO 
corns that although approved by the FDA are not 
approved in many other countries around the world. 

 

So this is much about sauce and ketchup and also 
the end of the chapter Spicy Twist. Let us now move 
on to the next chapter to explore a completely new 
area of culinary world. 
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PRELUDE 

__________________________________ 

 
Whenever we are at kitchen, we carry many 
reactions to get our delicious foods. Reactions 
which are responsible for production and as well as 
destruction of food are collectively called culinary 
reactions. 

Just as we carry out acid base reactions in 
laboratory, where pH of medium plays a significant 
role, the preparation of curds from milk or baking 
cakes are also pH dependent. 

Enzymes cause destruction of foods under an 
optimum temperature and pH. That's why pickling 
is done at a pH where most of the bacterial activity 
gets prevented and food can be stored. 

 

In this context lets discuss the use of sodium 
bicarbonate, the famous alkali used for the cooking. 
It reacts with acids to produce carbon dioxide which 
helps in baking. Again it is also useful for 
hyperacidity in stomach. It neutralizes the excess 
acid present in stomach and gives us relief. At 700C, 
sodium bicarbonate dissociates to sodium 
carbonate, water vapour and CO2 gas and thus can 
be used to make foamed candy by adding it to a very 
hot syrup.  

 

Redox reactions are also important in food 
chemistry. Vinegar can be prepared from wine left 
on air in presence of certain bacteria. Acetobactor 
aceti, a famous bacteria can produce enzyme that 
converts ethanol to acetic acid which is simply a 
common oxidation reaction often seen in textbooks. 
The optimum temperature for this process is 270c 
and this process requires atmospheric oxygen. 

 

 

 

In the following articles we shall meet with the 
reactions, reagents, and mechanism of some well-
known culinary reactions responsible for various 
changes in food. 

Let's enjoy it. 
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WHY SOME FOODS TURN BROWN? 
Kausik Das 
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_________________________________________________ 
 
INTRODUCTION: 

If VRPeRQe aVkV \RX ³WhaW iV chePiVWU\? \RX caQ 
addUeVV hiP b\ ³ZheUe iV chePiVWU\?´ From 
morning toothpaste to dinner, everything we need 
is related to chemistry. More to say, chemistry is 
eVVeQWiaO iQ RXU eYeU\ da\¶V Oife. 

Cooking itself is really just chemistry. Now 
Culinary Chemistry is the chemistry related to 
cooking only involving more dangerous and 
incredible materials. It is fun to do experiment with 
cooking but to know the chemistry behind it is 
spectacular, fantastic. Why does food taste better 
when it is grilled? what molecule compounds make 
a good wine? The answers lies in Culinary 
Chemistry. 

Chemical reactions are useful in cooking to help to 
improve the taste, flavor, odor of food.  

Browning of food is a part of Culinary chemistry. 

Every day we eat kinds of biscuits, breads, 
chocolates , grilled meats and so many other brown 
foods. For industrial purpose food browning is one 
of the most usable and important job to do. There 
are three major types of food browning. 

(1) Caramelization  

(2) Maillard browning  

(3) Enzymatic browning  

 

CARAMELIZATION: 

Caramelization is the browning of sugar. It is a 
non-enzymatic reaction that occurs when 
carbohydrates or sugar in food are 
heating/roasting. 

 

This caramelization process cause colour changes in 
food (golden-brown to dark brown). The 
importance of the reaction is that caramelizaton not  

only help in colour changes but also in flavor. In the 
case of ordinary sugar caramelization begins at 
around 320F. The brown colour is produced by 
three group of polymers: 

Caramelans (C24H36O18) 

Caramelens (C36H50O25) 

Caramelins (C125H188O80) 

MAILLARD REACTION: 

 
Now in case of food browning most used and widely 
regarded reaction is MAILLARD REACTION 
and it is the most important flavour producing 
reaction also. 

In 1912 a French physician and biochemist, Louis-
camile Maillard first described this reaction. The 
browning of food and the peculiar taste of food 
(roast meat, potato chips, coffee, bakery products, 
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chocolates etc.) mostly depends upon the Maillard 
reaction. 

The Maillard reaction occurs between amino acid 
aQd ³UedXciQg´ VXgaUV, aW WePSeUature above 140°C 
(around 140°C to 165°C for some recipes). The 
carbonyl group of the sugar reacts with the amino 
group of the amino acid and produce N-substituted 
glycosylamine and water. Now the unstable 
glycosylamine undergoes Amadori rearrangement 
forming ketosamines. 

 

In the case of open chain Amadori products 
undergo further dehydration and di-carbonyls. 

The Maillard reaction generate brown pigment in 
cooked meat in a very specific way. The 
rearrangement products of amino acids and certain 
sugars arrange themselves in rings and such 
collection of rings reflects light in such a way as to 
give the meat a brown colour. 

Maillard reaction occurs in cooking of almost all 
kind of foods, although the simple sugars and 
amino acids present produce distinctly different 
aromas. Maillard reaction results in gradual 
changes to fragrance, flavor, color, texture and 
nutritional value of stored foods. Maillard reaction 
mainly refer as a browning reaction but we can also 
add, iW¶V a ³fOaYRU UeacWiRQ´. 

Beside all of this, Maillard reaction has a little dark 
side. Acrylamide is an undesirable product of 
Maillard reaction. Acrylamide has been mentioned 
as a possible human Carcinogen. But there is no 
direct evidence it causes cancer in humans. 

 

ENZYMATIC BROWNING: 

 

The Enzymatic browning is a chemical reaction 
which naturally occurs in different kind of fruits, 
vegetables. An enzyme name polyphenol 
Oxidase is the cause behind this browning. When 
that enzyme reach into contact with oxygen in the 
air and the PPO (polyphenol oxidase) enzyme 
changes substances known as Phenolic compounds 
into different compounds called quinines. 

In the sliced fruits or vegetables this reaction 
spreads like an infection and resulting in negative 
effects on colour, taste, flavor, nutritional values. 

HOW TO CONTROL: 

Maillard reaction is affected by temperature. It is 
the key control for the rate of reaction. On high 
temperature cooking the rate of chemical reaction 
as well as evaporation of water increased which 
speeds up the Maillard reaction. This reaction is 
firmly affected by pH. With the increase of pH the 
browning rate increases. 

As the enzymatic browning has a bad negative effect 
and it riots fruits, vegetables, so it is necessary to 
control enzymatic browning. There  are two ways to 
control enzymatic browning  

1. By lowering the temperature 

2. By lowering the pH 

When we preserve foods in lower temperature (in 
case of refrigerator) we can slack the enzymatic 
browning. Also in low pH medium we can slow 
down this browning. Cooking the food is the most 
simplest way to completely prevent the enzymatic 
browning. Oxygen is the reason behind this 
browning, so exclusion of oxygen is a way to stop 
enzymatic browning  on food. 
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PRELUDE 

__________________________________

Food is any substance that we consume to provide 
nutritional support for any organism. For 
omnivorous (like human) food is crucial. 
 

 
Now a days, we judge a food according to their looks 
as well as taste. So colour of a food plays an 
imSoUWanW Uole b\ YiVXall\ VWimXlaWing one¶V 
appetite. In the same way flavour is the perceptual 
impression of food. 
 

 
Have anyone ever wondered from these colour and 
flavour come from??? 

 

 
LeW¶V Wake a cloVeU look on the artificial color, flavour 
and some things which should be avoided in food. 
 

 
 
What are the artificial or natural color used for food 
decoration? Are all of these ingredients good for 
health? In this chapter we will discuss all these 
issues, so that we can be more cautious. 
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Introduction: 

Whether food items are fresh or not, are always 
categorized by look. In markets, restaurants, 
SeoSle¶V demandV keeS changing. They want 
healthy as well as colourful, affordable and flavored 
food. 
 

 
 
To satisfy their demands, several artificial colours 
and flavours are added to food. 
Are these ingredients good for health?  
Is there any bad impact on health? 
Are these safe for children?  
We never think about it. Many ingredients we 
consume must be carefully regulated. 

 

Why colour ingredients are added to food:-  
1. To improve the taste of the food 
2. To maintain the appearance of food 
3. To change the regular taste of a food 
4. To create unique dishes to attract the customer 

 

Colour additives:- 

Colour additives are one type of substance (may be 
dye) that human body can accept it and causes no 
harm in body. So only approved colour additives are 
used in cooking. 
There are two type of colour additives. 
First one is synthetically produced and used 
widely because they are less expensive, uniform 
colour and it is easy to create variety. 
Example: Metanil yellow, Erythrosine, Allura red 
 

 
 
Metanil yellow:- It is yellow in colour and used as 
food adulterant in turmeric powder, moongdal and 
widely used in biriyani. 

 
Erythrosine:- It is also known as Red -3 and used as 
commercial dye. It is generally used in Pepsi, 
candies, and cake decorating. 
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Allura red:- 
It is a popular dye used regularly in cotton candy, 
soft drinks and cherry flavour products. 
 
Other one is derived from natural sources 

like vegetables. 

They are more expensive. 
Example: Beta carotene (yellow to orange), Grape 
skin extract (red, green), Caramel (yellow to tan). 
 

 
 

Flavour additives:- 
Flavour generally enhances taste of a food. Flavours 
are naturally as well as synthetically can be 
produced. 
 

Naturally flavours are produced from foods. The 
chemical compounds that give flavour are extracted 
from food and then concentrated. 
Example: Cinamaldehyde, Vanilline 
 
 
 
 
 
 
 
 
 
For artificial flavour, the compounds that 
flavoured the food are synthetically  produced. 
Examples:- Chocolate flavour, strawberry flavour. 
 

Some natural and artificial flavour:- 

Vanilla flavour (Natural way):- Vanilla flavour 
compounds are extracted from vanilla beans. These 
compounds contained hydroxybenzaldehyde, 
hydroxybenzoic acid and anisaldehyde. These 
compounds give extra flavour to vanilla. These 
chemical compounds already present in Vanilla. 
 

 

 

Artificial way of preparation:- One can easily 
prepare that flavour by above mentioned 
compounds. Those compounds can be synthetically 
produced in laboratories to get vanilla flavour. 
 

Allura red

Vanilla planifolia, 
flower

CHO

OCH3

HO

Chemical structure 
of Vanillin
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Chocolate flavour:- Similarly chocolate flavor 
can be produced both naturally and artificially. The 
compound present in chocolate are Theobromine 
and amylacetate, citral, benzaldehyde etc. 
 

 
 
These flavour can also synthetically produced to get 
artificial chocolate flavour. 
 

Effect of natural and artificial colours and 

flavours to health: 

 

The primary difference between natural and 
artificial colour and flavour is the source of chemical 
compounds. Though they have same molecular 
structure, their taste is different. The difference is  
due to natural flavours, colours, which include 
hundreds of compounds. These compounds are 
absent in artificial colours of flavours. Excessive 
artificial, colourful and flavoured food may cause 
lungs disease. 
 

MSG: Good or bad- 

 

 
The full form of MSG is monosodium glutamate. It 
is derived from glutamic acid which is most 
abundant amino acid in nature. 

Chemically MSG is a crystalline powder that 
resembles table salt or sugar. It is used as food 
additive to enhance flavour. 
 
Glutamic Acid: 

 

Glutamic acid functions as neurotransmitter in 
human brain. So excessive amount of glutamate can 
hamper activity of brain and can cause obesity, 
asthma. So, MSG should be taken in proper 
amount. Some studies indicate that MSG helps in 
digestive tract. 
 
Gluten: 

 

Gluten is a protein rich grains naturally found in 
wheat, barley and rye. It is act as a binder and 
'stretchy' quality. 
 
Gluten and health benefits: 

 

Gluten is most often associated with wheat 
containing food and whole grain food. This type of 
food decreases heart disease, diabetes etc. 
 

Gluten is a problem: 

 
Now-a-days body reacts differently with gluten 
which causes fatigue, bloating, constipation and 
diarrhoea and celiac disease. So gluten is good for 
those who react negatively to it. Most of people can 
and have eaten gluten most of their lives without 
side effects. Now-a-days gluten free foods are also 
available in the market. 
 
Conclusion: 

 

In our daily life, we consume various types of foods. 
These foods may contain artificial colours, flavours, 
MSG or Gluten. These chemical components are 
necessary for health. We must be aware of their 
quantity in foods. So that food becomes healthy and 
tasty. 
 

 

 

 

 

 

 

 

Theobromine
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PRELUDE 
AT A GLANCE 
 
It is the modernist subdiscipline of food science that 
seeks to investigate the physical and chemical 
transformations of ingredients that occur in 
cooking. The main objectives are seeking for the 
mechanisms of culinary transformations and 
processes (from a chemical and physical point of 
view) in three areas: the social phenomena, the 
artistic and technical component linked with 
culinary activities. Molecular cuisine is actually a 
unique style of cooking that takes advantage of 
many technical innovations from various scientific 
disciplines. 

INCREDIBLE INGREDIENTS 

x Carbon dioxide for creating bubbles and foams,  
x Liquid nitrogen for flash freezing and 

shattering,  
x Maltodextrin for turning high-fat liquid into 

powder,  
x Transglutaminase as a protein binder named 

meat glue,  
x Soybeans and Potato starch for making edible 

papers,  
x Lecithin as emulsifier and non-stick agent,  
x Hydrocolloids e.g., starch, gelatin, pectin, and 

natural gums as thickening, gelling, emulsifying 
and stabilizing agents. 

 

 

AMAZING TOOLS 

x Anti-griddle for cooling and freezing, 
x Food dehydrator for   
x Centrifuge for texture change 
x Immersion blender for creating bubbles and 

foams 

 
x Thermal immersion circulator for low 

temperature cooking 
x Syringe for injecting unexpected fillings  

 
x Inkjet printer for printing on edible papers 
x Ultrasound to achieve more precise cooking 

time 

Innovative Techniques:  
 

x Spherification for a caviar-like effect 
x Whimsical or avant-garde presentation  
x Use of unusual service ware  
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x Peculiar food pairings or combination 
 

 
 
Fundamental Objectives:  

 
x Investigating culinary and gastronomical 

proverbs, sayings, and old wives' tale 
x Exploring existing recipes 
x Introducing new tools, ingredients, and 

methods into kitchen 
x Inventing even new dishes 

x Using modernist techniques to help people 
understand contribution of science to society 

 
Areas of Investigation:  
 
x How ingredients are changed by different 

cooking methods 
x How all the senses play their own roles in 

appreciation of food 
x The mechanisms of aroma release and the 

perception of taste and flavor 
x How and why, we evolved our taste and flavor 

sense organs, and our general food likes and 
dislikes 

x How cooking methods affect the eventual flavor 
and texture of food ingredients 

x How new cooking methods might produce 
improved results of texture and flavor 

x How our brains interpret the signals from all 
our senses to tell us the "flavor" of food 

x How our enjoyment of food is affected by other 
influences, our environment, our mood, how it 
is presented, who prepares it, etc. 
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MOLECULAR GASTRONOMY:  
A TASTE REVOLUTION 
 
Dr. Suchandra Chatterjee 
Associate Professor 
Department of Chemistry 
Surendranath College 

 
Have you ever thought of a fresh onion soup in 
the form of a lollipop, a sardine coated toast, a 
bacon and egg ice cream or, a simple tomato 

mozzarella salad served as froth in a shot glass? 
Certainly not! But now you can expect the 
unexpected on your table aV ³MolecXlaU 
GaVWUonom\´ caWcheV Xp in India. So, you can 

now eat chemistry right here in Indian kitchens. 
Indian chefs are working hand in hand with 
scientists and food technologists here, to 
deconstruct and reconstruct food and serve up 

some amazingly new combinations with 
unexpected flavours. 

 

The chefs of the coffee shop chain Mocha are 
visibly excited about their lab like kitchen that is 

equipped with liquid nitrogen tanks, syringes, 
measuring bowls, pipettes, dehydrators, and 
foaming cylinders, no less. They are using all 

these equipment to serve up an unusual 
repertoire that includes edible menus, fruit 
caviars and deconstructed cheesecakes. If we 

look at the meal, now they are presenting a tasty 
menu that teases the senses with dishes like 
olive oil Bon Bons, deep fried mint balls (instead 

of ubiquitous mint dip) accompanying tandoori 
chicken drumsticks and an open-faced burger! 
As the course arrives you are asked to break the 
menu and eat it ± Yes, that is the edible menu 

for you. The piece de resistance, though, is when 
you chomp on a dessert and puff out little rings 
of smoke! 

 



 

 

Now how indeed can you get smoke out of a cold 
dessert? Well, here is what the chefs have done. 
They have flashed or cold fried the dessert items 
in liquid Nitrogen. So, once you pop it in your 
mouth, the cold Nitrogen evaporates and blows 
out as smoke.  

 
In case you are wondering whether liquid 
NLWURJHQ LV VaIH WR cRQVXPH, LW¶V RQO\ ZKLOH 
handling it the chefs must be careful. The 
substance after all boils at -195.9 degree Celsius! 
That is, it is so cold that it can freeze your hand 
within a few seconds. Remember liquid Nitrogen 
is commonly used as refrigerant!  
 
Clearly molecular gastronomy buffs love to play 
around with the chemical states of foods. Take 
WKH WUadLWLRQaO IWaOLaQ dLVK µPaQa CRWWa¶ ZKLcK LV 
nothing but a custard like dessert, now comes in 
the form of noodles or pasta!  

 

However, the basic taste remains same and only 
texture changes. Hence what you see is not what 
you envisage! They call it popularly the 
µTUaQVPRJULILcaWLRQ¶ RI IRRd.  
 

Now how did this Molecular Gastronomy come 
about? Well, this playing around with texture, 
temperature, and taste was first done back in 
1988 by the French scientist Herve together with 
the Hungarian physicist Nicholas Kurti.  

 
 
The idea was to encourage the senses to savour 
each aspect of a dish. That is because the most 
notable characteristic of molecular gastronomy 
is to break down food into its individual 
components. 
 
You know, study of the chemistry and physics 
underlying the preparation of any food item 
happens quite naturally in any kitchen. What 
makes the mayonnaise firm? Why does a soufflé 
swell when you bake it? Is it possible to keep the 
yolk of a boiled egg in the Centre always? 
Molecular gastronomy basically answers all 
these questions, some of which have been used 
for centuries. Using this modernist technology, 
they can now make instant ice cream using 
liquid nitrogen and can add surprise elements to 
their dishes such as fancy fruit caviars, food 
foams and gels and even traditional salads in 
shot glasses!  
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At Taj Bengal, Kolkata, the chefs are working for 
many years with an enzyme called meat glue that 
does exactly what its name suggests, i.e., it helps 
to stick together two different kinds of meat. 
They are using that meat glue to fuse together 
chicken and mutton pieces which they then top 
with carrot caviar or alternatively whip up mean 
coconut sauce foam to go with the dish. 
 

 
 
Even as Molecular Gastronomy promises to take 
food to a new level, it calls for extreme precision. 
So, the chefs cook under very controlled 
temperature and use sensitive scales such as 
those used to measure gold! An extra gram can 
change everything they say. At the Hotel Park, 
Delhi, the chefs rustle up a brunch of instant 
mousse, mushroom cappuccino, and 
deconstructed iced tea with mint caviar.  

They inject a smooth blend of fruit pulp and 
sodium alginate (a common food additive for 
producing gel) into a syringe and then inject this 
into a bath of Calcium Chloride (a salt often used 
for making cheese) and tiny spheres of caviar 
immediately come into life. And as the caviar 
breaks in your mouth, the burst of flavor is just 

exquisite! They do also serve tomato mozzarella 
salad as froth in shot glasses. The aftertaste is 
the same. You must just gulp it down instead of 
chewing it! 

 
The world’s best gourmet chefs are also cooking 
up a flurry of science in their kitchens. There is 
Spain’s famous chef, or shall we say alchemist – 
Ferran Adria who is the pioneer in this field and 
his revolutionary cooking has made the El Bulli 
Restaurant at Catalan coast, the most sought-
after dining spot in the world.  
 
One must book a table two years in advance 

there, to savour Adria’s famous 30 course 
dinners!  
 
He conjures up creation in his kitchen by 
challenging the entire regular conventions of 
food. He deconstructs a familiar dish by 
reworking its components or ingredients and 
modifying their form or texture. Adria’s 



 

 

He conjures up creation in his kitchen by 
challenging the entire regular conventions of 
food. He deconstructs a familiar dish by 
reworking its components or ingredients and 
PRdLI\LQJ WKHLU IRUP RU WH[WXUH. AdULa¶V 
creations are a result of his constant 
experimentation in his culinary lab.  

 
Where he injects food with chemicals like 
Calcium Chloride or plays with substances like 
liquid Nitrogen. Indian chefs also want to push 
the boundaries of Indian cuisine by injecting 
some Molecular Gastronomy into it. They are 
aOVR PXcK PRYHd b\ AdULa¶V H[SHULPHQW ZLWK 
traditional Spanish cuisine! 

 

 

SR, LV µMROHcXOaU GaVWURQRP\¶ a JLPPLcN RU a 
fad as its critics like to say? What this 
Gastronomy does to food is a subject of great 
debate indeed. Some feel it goes against the very 
grain of nourishment of fulfilling an appetite and 
of respecting products in its natural form. 
Others appreciate the manner which it titillates 
the palate through the unexpected contrasts of 
flavour, temperature and texture. How about 
trying it out and judging for yourself? 
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CRQcOXdLQg RePaUNV 
 
IQ WhLV LVVXe Rf CHEMQUEST Whe WRSLc chRVeQ LV a SRSXOaU RQe ³CHEMISTRY 

IN KITCHEN´ WR addUeVV geQeUaO cRPPXQLW\ LUUeVSecWLYe Rf WheLU acadePLc 

bacNgURXQd RU dLVcLSOLQe. We haYe WULed RXU beVW WR e[SORUe aOPRVW aOO 

aVSecWV Rf cRRNLQg. AW Whe YeU\ RXWVeW Ze WULed WR e[SORUe ZheWheU cRRNLQg 

LV aQ aUW RU a QeceVVLW\. The VWRU\ hRZ cRRNLQg ZRQ RYeU Whe SUacWLce Rf 

cRQVXPLQg UaZ fRRdV ZaV WheQ WROd. Ne[W, Ze dLVcXVVed abRXW Whe eYROXWLRQ 

Rf cRRNLQg fURP SUehLVWRULc WLPe WR PRdeUQ age. DLffeUeQW PeWhRdV Rf 

cRRNLQg ZeUe WheQ e[SORUed LQ deWaLO. SRPe P\WhV YV facWV LQ Whe cRRNLQg 

dRPaLQ ZeUe dLVcXVVed afWeU WhaW. TheQ Ze cRQceQWUaWed RQ SRSXOaU heUbV 

aQd VSLceV WhaW aUe SUeVeQW LQ RXU NLWcheQ cabLQeWV aQd WheUe afWeU PRYed 

WR dLffeUeQW W\Se Rf beYeUageV. BaNLQg ZaV RXU Qe[W SRLQW Rf LQWeUeVW 

fROORZed b\ dLffeUeQW daLU\ SURdXcWV. We dLd QRW fRUgeW Whe VPeOO Rf 

baUbecXe aQd gULOO LQ WhLV ZLQWeU\ chLOO. JaP, MeOO\, chRcROaWeV aOO WhRVe 

deOLcLRXV WhLQgV ZeUe aOVR WaNeQ caUe Rf. SSLc\ SLcNOeV, VaXceV, aQd dLSV, aOO 

Whe fLQgeU fRRdV ZeUe aOVR QRW QegOecWed! Ne[W, Ze cRQceQWUaWed RQ Whe 

cXOLQaU\ chePLVWU\, Whe PRVW haSSeQLQg bURZQLQg UeacWLRQ aQd aOO. AUe \RX 

bRWheUed abRXW aOO Whe haUPfXO cRORXULQg aQd fOaYRXULQg ageQWV? We dLd 

QRW PLVV WheP WRR! AQd OaVWO\ LQ Whe PRdeUQLVW cXLVLQe VecWLRQ hRZ 

chePLVWU\ haV UeYROXWLRQL]ed Whe PRdeUQ NLWcheQ ZaV aOVR dLVcXVVed. AQd 

LQ aOO WheVe UegLPeV Ze haYe aOZa\V WULed WR fLQd RXW Whe chePLVWU\ behLQd 

aOO Whe SRSXOaU cRRNLQg SURceVVeV. OXU PRWWR ZaV RbYLRXVO\ WR ePShaVL]e 

RQ Whe facW WhaW cRRNLQg LV chePLVWU\ aQd QRWhLQg bXW chePLVWU\. We haYe 

dRQe RXU SaUW. If RXU UeadeUV eQMR\ UeadLQg LW aQd caQ gaWheU aW OeaVW VRPe 

QeZ LQfRUPaWLRQ, aOO RXU eQdeaYRUV ZRXOd be VXcceVVfXO. HRSe \RX ZLOO OLNe 

LW aQd fRUgLYe aOO Whe XQZaQWed PLVWaNeV, W\SRV eWc. deVSLWe ULgRURXV edLWLQg 

SURceVV. ThaQN \RX aOO fRU WaNLQg LQWeUeVW LQ CHEMQUEST. 
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