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E ACE 

Cooking i  all Chemi  and no hing b  Chemi ! Belie e i  o  

no ! Hea ing, boiling, f ee ing, mi ing, and blending a e all 

p oce e  ed in he labo a o  and in he ki chen oo. When e 

cook food, a m iad of diffe en  ph ical and chemical p oce e  

im l aneo l  ake place o an fo m he ing edien  (chemical ) 

in ol ed. Ca boh d a e  a e an in e e ing ca e d . Simple 

ga  combine i h p o ein  in he Mailla d eac ion, hich i  

e pon ible fo  he b o ning of food hen i  i  cooked. Add a li le 

mo e hea  and ca ameli a ion ake  o e , hile oo m ch hea  fo  

oo long ime lead  o b n  fla o ! S a ch i  ano he  

ca boh d a e ell kno n fo  i  abili  o c ea e gel , ch a  in a 

panna co a. Upon hea ing, po de ed a ch combine  i h a e  

and a comple el  diffe en  e e i  c ea ed. Baking in ol e  o 

m ch chemi  i hin i ! So ne  ime o  hea  omeone a , I 

don  like o p  chemical  in o m  bod , feel f ee o ch ckle. 

E e hing i  made of chemical . We o ld be in a bi  of ife 

i ho  chemical , no  lea  in he ki chen. A  eliable membe  of 

Chemi  Comm ni , o  one and onl  mo o i  o make all he 

eade  nde and hi  imple fac . If he  like i , ha  ill 

defini el  add o o  plea e. So j  ha e a plea an  ide in he 

c lina  o ld amid  ne  ea  fe i i ie  and e plo e ama ing 

fac . Happ  jo ne  o all! 
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COOKING: AN ART OR 
NECESSITY? 
A HISTORICAL REVEALATION 

   
 

 

CHAPTER-A 
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PRELUDE 
 
Eating 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 Uncooked 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 loss  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. 
 



 

A-7 

COOKING: ART 
AND CULTURE 
 
Tiyasa Chatterjee 
Student Semester III 
Department of Chemistry,  
Surendranath College 
 
COOKING IS AN ART 
 
You know the saying The 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, The 
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, 
yes, 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 
necessity 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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EVOLUTION OF 
COOKING 
A FASCINATING LOOK BACK 

   
 

 

 

CHAPTER-B 
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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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PREHISTORIC COOKING 
Subhadip Mukherjee 
 
Student Semester V 
Department of Chemistry, Surendranath College 
_________________________________________________ 
 

INTRODUCTION 
 
Cooking i  he ar  and cience of preparing food for 

ea ing b  he applica ion of hea .  
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, 
b  here a n  eno gh e idence o ppor  he 
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 when and particularly why isn'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. 
Vi i or  ampled fr i  fla ored candie  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 gar ol ion. B chner  e perimen  i  
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  o ha  he  on  
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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MODERN COOKING 
 
Bhumika Pramanik 
 
Student Semester V 
Department of Chemistry, Surendranath College 
_________________________________________________ 
 
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. I  
the ultra-modern style of cooking. Although, all the 

a  back in he 1800  cook  and cien i  ere 
interested in understanding food chemistry. But it 

a  no  n il 1988 ha  he erm Molec lar 
Ga ronom  a  coined b  French chemi  Her  
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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Spherification  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 
bro ning food hen i  cooked. Add a li le 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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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) 
 F ing pan i  mo ed and ned d ing cooking 

(this helps in even distribution of heat and results 
even browning and cooking of food) 
 Tong e  a e ed o mo e and n food 
 Food  a e ned o e  hen moi e appea  on 

surface 
 Food ho ld be seasoned before shallow frying 
 All f ied food  a e ell d ained befo e e ice 
 Food ho ld ne e  be c o ded in f ing pan 

 

 
 
Principles of Deep Frying- 
 
 Food should be of uniform size 
 Food ho ld be chilled af e  c mbing, loo e 

crumbs shaken free and the surface patted. 
 If coa ed in b e , an  e ce  ho ld be d ained 

off and the food slowly lowered into the fryer. 
 Ve  cold o  f o en food, ho ld be added in mall 

pieces and quantities 
 Re id e  of c mb , ba e  o  food should be 

skimmed form frying medium 
 F ing medi m ho ld be a  co ec  empe a e 

before adding food 
 The empe a e of cooking medi m ho ld no  

exceed the cooking temperature of the food. 

 Food ho ld be d ied befo e imme ing in ho  
frying medium. 
 When emo ing d ain he fa  o e  he f e . 
 All f ied food  ho ld be d ained on ab o ben  

kitchen paper before serving 
 Food ho ld be ea oned a a  f om he f e  
 F ied food ho ld be e ed immedia el  af e  

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: 
 
Le  lo  of n ien  f om food. 
Food e ain  ma im m colo  and fla o . 
Cooking ime i  ed ced. 
F el a ing. 
Make ome food  ligh e  and ea ie  o dige . 
Lo  p e e eaming ed ce  i k of o e  

cooking. 
The e i  no liq id mo emen  o b eak food. 
No aining of food i  eq i ed af e  cooking. 

 
Steaming has several advantage over other method 
of cooking. Thi  doe n  mean eaming doe  no  
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:- 

 
Le  ha e a look in he Reac ion  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 

pe  of p o ein  Gl enin 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 i  ac i i . 
 

 
 

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. 
Diace l, hich gi e  ca amel i  b e cotch 
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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AL MIN M COOK ARE SHO LDN T BE 
USED FOR COOKING: MYTH OR FACT? 

Kaushik Bhagat 
 
Student Semester III 
Department of Chemistry, Surendranath College 
_________________________________________________ 
 

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 cr st. 

 
 

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 j st a r mor? Let s dig a little deeper, hat 
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 ca ses 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 daily 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 e idence bet een 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 the migration of al mini m into food d ring 
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 bet een 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 
 
Student Semester III 
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_________________________________________________ 
 
All the fat are bad for health. Don t take too m ch 

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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MARINATION TO TENDERIZE THE MEAT 
SHOULD BE AVOIDED? 
 

Shyamsundar Maiti 
 
Student Semester III 
Department of Chemistry, Surendranath College 
_________________________________________________ 
 
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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 pH  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 papain  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 str ct re 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. 
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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. 
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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. 
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https://en.wikipedia.org/wiki/Lipid_profile
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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
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https://en.wikipedia.org/wiki/Umbelliferone
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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, 
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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
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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 be e age i  a i id i e ded f  h a  
c i . I  addi i   hei  ba ic f c i  f 
a i f i g hi , d i  a  i a  e  i  

h a  c e. C  e  f d i  i c de 
ai  d i i g a e , i , c ffee, ea, h  ch c a e, 

j ice, a d f  d i . I  addi i , a c h ic d i  
ch a  i e, bee , a d i , hich c ai  he 

d g e ha , ha e bee  a  f h a  c e f  
e ha  8,000 ea .  

 
HISTORY 
 
D i i g ha  bee  a a ge a  f cia i i g 
h gh  he ce ie . I  A cie  G eece, a cia  

ga he i g f  he e f d i i g a   a  
a i , he e a e ed d  i e be d . 
The e f he e ga he i g  c d be a hi g 
f  e i  di c i   di ec  i d ge ce. I  
A cie  R e, a i i a  c ce  f a c i ia   

ace eg a . Ma  ea  cie ie  c ide ed 
a c h  a  a gif  f  he G d , eadi g  he 
c ea i  f G d  ch a  d Di . O he  
e igi  f bid, di c age,  e ic  he d i i g 
f a c h ic d i  f  a i  ea . I  e 
egi  i h a d i a  e igi  he d c i , 
a e, a d c i  f a c h ic d i  i  

f bidde   e e b d , ega d e  f e igi .  
 
WHY WE TAKE IT 
 
Be e age    ide e e ia  h d a i  b  
ca  a  be a ce f he  ie . A  e  a  
e e g  e be e age  ca  be a ce f i a i  
a d i e a , ei , fa , a d he  ca b h d a e . 
The N i i  I f a i  Pa e   he bac  f 
e e  be e age ac age a e  ha  ie  each 
be e age c ai . The e i  ide a ia i  i  he 
e e g  c e  f diffe e  be e age  e e  h gh 
he  a  a ea   be a  he a e.   

 
 
 
 

 
 
 
 
TYPES OF BEVERAGE 
 
A c h ic a d N -a c h ic 
 
ALCOHOLIC: A d i  i  c ide ed "a c h ic" if i  
c ai  e ha , c   a  a c h ic 
(a h gh i  che i  he defi i i  f "a c h " 
i c de  a  he  c d ).  

 
Bee  ha  bee  a a  f h a  c e f  8,000 

ea . I  a  c ie , i bibi g a c h ic d i  
i  a ca  ba   b i  a c a  adi i . A c h ic 
be e age  ca  be di ided i   ca eg ie . 
 
1. FERMENTED (WINE, BEER, CIDER, 
PERRY) 



  
 

-2 
 

2. DISTILLED (WHISKY, VODKA, RUM, GIN, 
TEQUILA, BRANDY)  

 
NON-ALCOHOLIC: A -a c h ic d i  i  e 
ha  c ai  i e   a c h . Thi  ca eg  

i c de  -a c h ic i e a d a e cide  if he  
c ai  a fficie   c ce a i  f a c h  b  

e (ABV). N -a c h ic be e age  ca  be 
di ided i  h ee ca eg ie . 
 
REFRESHING (JUICE, SQUASH, CORDIAL) 
 
STIMULATING (TEA, COFFEE, COCOA) 
 
NOURISHING (MILK BASED DRINKS) 

 

 
 

 

 

 
Le   a   j e   a d  he be e age    
c e  i h ef e hi g d i  fi . 
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REFRESHING 
JUICE & SQUASH 
Sa a  Pa  
S de  Se e e  V 
De a e  f C e  
S e d a a  C e e 
 
 
WHAT IS JUICE 
 
J ice i  a d i  ade f  he e ac i   e i g 

f he a a  i id c ai ed i  f i  a d 
ege ab e . I  ca  a  efe   i id  ha  a e 

f a ed i h c ce a e  he  bi gica  f d 
ce , ch a  ea   eaf d, ch a  c a  j ice.  

 
J ice i  c  c ed a  a be e age  ed 
a  a  i g edie   f a i g i  f d   he  
be e age , a  f  hie . J ice e e ged a  a 

a   be e age  ch ice  af e   he  de e e   f 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

a e i a i  e h d  e ab ed i  e e a i  
i h  i g fe e a i   

 
WHAT IS SQUASH 
 
S a h, e i e   a  c dia  i  E g i h, i  

-a c h ic c ce a ed  ed i  be e age 
a i g.  

 
I  i  a  a f i -f a ed d i , ade f  f i  
j ice, a e , a d ga   a ga  b i e. M de  

a he  a  a  c ai  f d c i g a d 
addi i a  f a i g. S e adi i a  a he  
e e  c ai  he ba  e ac ,  ab  f 
e de f e  a d gi ge  a d ice  . I  i   a  a  
a e j ice b ai ed f  f i  di ec  b  e 

e f c c ai . 
 
HISTORY 
 
JUICE: G  f g a e i  da ed  8000 BCE 
h  ea  e ide ce f j ice d c i , a h gh i  

i  h gh  ha  he g a e  a  ha e bee  
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a e a i e , ed  d ce i e. O e f he fi  
eg a  d ced j ice  a  e ade, a ea i g 

i  16 h-ce  I a , a  a  i , af e  i  
c ce i  i  he Midd e Ea . 

 
O a ge j ice igi a ed i  he 17 h ce . I  he 
18 h ce , Ja e  Li d i ed ci  f i   he 

e e i  f c , hich, a ce  a e , ed  
he a i  f ci -ba ed j ice . I  1869, a 

de i  b  he a e Th a  B. We ch de e ed a 
a e i a i  e h d ha  a ed f  he age f 

j ice, i h  he j ice fe e i g i  a c h . Thi  
e h d i ed he ea  e ib e f  fe e a i . 

Af e  ha  c i  f j ice  i c ea ed. 
 
SQUASH: The igi a  a e f  S a h a  
"Le  S a h" b  he a e a  h e ed  
i c de he  f a  . The fi  c dia  e e 

ic  i  Re ai a ce I a , b e-ba ed edici e  
f ec ed i h ea   ie . The e aceb  

ed  ea ed a  be  f ai e , 
e ecia  f he hea .  

 
C i i  f a he  ha  e ed e  he ea . 
T adi i a  c dia  ed  c ai   h ee 
i g edie : ga , j ice  a  e ac  a d e 

a e , e i e  i h a  acidifie   e e  e 
ice . Th e adi i a  e a a i  f e  

c ai ed a e e a i e e ecia  h  di ide, 
a h gh ga  a e c d ee  i  f e h f  i e a 

g i e. M de  a h d i  h e e  ha e 
bec e e c e  a d ga  f ee a he  a e 
e e  e ; he i g edie  a e a  a e , 

ee e e , j ice i   i , f a i g age  
i  a ge a  i h e e a i e  a d e i e  a 
c  .  
 
PREPARATION 
 
JUICE: J ice i  e a ed b  echa ica  

ee i g  ace a i g c d e ed f i   
ege ab e f e h i h  a ica i  f a  hea   

e . F  e a e, a ge j ice i  he i id 
e ac  f he f i  f he a ge ee, a d a  
j ice i  he i id ha  e  f  e i g he f i  

f he a  a .  
 
C e cia  j ice  a e fi e ed  e e fib e  

, b  high-  f e h a ge j ice i  a  a 
a  be e age. Addi i e  a e  i  e j ice , 

ch a  ga  a d a ificia  f a , a  
ea i g  (e.g., i  C a a   Cae a  a  j ice 

d i ). C  e h d  f  e e a i  a d 
ce i g f f i  j ice  i c de ca i g, 

a e i a i , c ce a i g, f ee i g, e a a i  
a d a  d i g. A h gh ce i g e h d  a  
be ee  j ice , he ge e a  ce i g e h d f 
j ice  i c de : 

 
 Wa hi g a d i g f d ce 
 J ice e ac i  
 S ai i g, fi a i , a d c a ifica i  
 B e di g a e i a i  
 Fi i g, ea i g a d e i i a i  
 C i g, abe i g, a d ac i g 
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SQUASH: S a h i  ac ce a ed , ha  
bec e  e  g, he e i  i  di ed. S a h i  

e a ed b  c bi i g e- a  c ce a e i h 
f   fi e a  a e  (ca b a ed  i ).  

 
D b e- e g h a h a d adi i a  c dia , 

hich a e hic e , a e ade i h  a  
c ce a e. S e a h c ce a e  a e i e 

ea , a d he e a e e i e  i ed i h e- a  
c ce a e a d   h ee a  a e . I  i  

a  ade i h c d a e , b  d-fa hi ed 
c dia  a e f e  ade i h a  a e . I  
c e ie ce e  a d e a e , ead -di ed 

a h i  d i  ca , ca , a d a ic b e . 
 
INGREDIENTS AND CHEMISTRY 
 
JUICE: J ice i  ade b  ec i i g c ce a e 

 ca  be ca ed j ice. A d c  de c ibed a  f i  
" ec a "  c ai  a  ea  25%  50% j ice, 
de e di g  he f i . B e d f f i  j ice( ) i h 

he  i g edie , ch a  high-f c e c  , 
i  ca ed a j ice c c ai   j ice d i .   

 
SQUASH: A   a e i  cha gi g da  b  da , 

a he  ha e a  e ed e  he ea . 
T adi i a  a he  ed  c ai  h ee ai  
i g edie : ga , f i  e ac  a d a e . 

Acc di g  he FDA, he e  " ec a " i  ge e a  
acce ed f  a di ed j ice ha  c ai  f i  j ice 

 ee, a e , a d a ificia  ee e e . Th gh 
"N  added ga " i  c  i ed  abe  f  

 
j ice c ai e , b  he d c  a  c ai  a ge 
a  f a a  cc i g ga ; h e e , 

ga  c e  i  i ed i h he  ca b h d a e   
abe  i  a  c ie .  

 
De e di g  e d  a d eg a i , be e age  
i ed a  100% j ice a  c ai  i ed addi i e . 

F  e a e,  a ge j ice c ai  added e h  
b a e (  e ha ce f a ), i a i  C (a  a c bic 
acid), a d a e  (if f  c ce a e). Whe  f i  
j ice i   , acidic,  ich  c e, i  a  be 
di ed i h a e  a d ga   c ea e a  -ade ( ch 
a  e ade, i eade, che ade, a d a geade). 
The 'ade' ffi  a  a  efe   a  ee e ed, 
f i -f a ed d i , he he  i  c ai  a  j ice.  
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B  de  a h d i  a e ge e a  e 
c e . The i g edie  a e a e , ee e e  ch 
a  a a a e  di  be a e, accha i , 
f a i g age , e e a i e , a d f d c  

ch a  a h c a i .  
 
M de  a he  a  ha e f a , ch a  

a ge, a e, b ac c a , a e, each, i ea e, 
a g , e  e c. S a he  abe ed "  added 
ga " a e a ificia  ee e ed. Che ica  i e 

A a a e Ace fa e K, Saccha i  a e ai  ed 
i  he ace f a a  ga . Th e c d  a e 
chea  a d  i  ca ie . The e a e a a  a d 
a ificia  f a i g  a e  f  he ac  f f i  
j ice a e a d . M  a he  c ai  

e e a i e  ch a  a i  ba e  hi e , 
a  he  a e de ig ed  be ed  he e .  
 
ARTIFICIAL FLAVOURS  
 
I  j ice  ge e a  he a a  f a  i  e gh b  
f  a he   gi e ea  fee  e eed f a i g 

age . The  a e addi i e  de ig ed  i ic he 
a e f a a  i g edie .  

 
The  a e a chea  a  f  a fac e   a e 

e hi g a e i e a be , f  e a e,  

 
i h  i g a  ea  a be . The e a e a  

che ica  f a i g age  ed i  a h 
a fac i g. T adi i a  a he  a  be 

f a ed i h e de f e , e , eg a a e, 
a e, a be , ch ebe  ( f e  i h ice  

ch a  ci a   c e  added), a ge, ea ,  
a be .  

 
M de  a he  a  ha e i e  f a , 

ch a  a ge, a e, e  f i  ( i ed be ie ), 
b ac c a , a e a d b ac c a , each, 

i ea e, a g , i e,  e . I a  ace a e 
a   a  Ba a a i  i  a a  f a i g 
age . I a  ace a e ha  a g d  hich i  
de c ibed a  i e b h ba a a a d ea . I a  
ace a e i  ed  c fe  ba a a f a  i  a he .  
 
F  he de ici  a ge f a  a fac e  e  
Oc  ace a e. Oc  ace a e i  a a  f d i  

a ge , g a ef i , a d he  ci  d c . I  
a  ca  be a ificia  he i ed b  he Fi che  
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e e ifica i  f 1- c a  a d ace ic acid. A he  
a ificia  f a i g age  i  a  he a a e. A  
he a a e i  e ed i ci a  i  he f a i  

f i ea e f a ; i  ca  a  be ed f  each 
a d a ic  e e ce . E h  e h - he -g cida e, 
c   a  a be  a deh de, i  a  

ga ic c d ed i  he a ificia  f i  
f a , i  a ic a  a be .  
 
EDIBLE COLOURS 
 
F  j ice   he a a  c  i  e gh, b  f  

a he ,   f a i g b a ce  b  a  
c  addi i e  a e ide  ed i  a h 

a fac i g. We a cia e ce ai  c  i h 
ce ai  f a , a d he c  f a h ca  
i f e ce he e cei ed f a .  
 
B h a a  a d he ic c  a e ed  a e 
he be e age e a ac i e, a ea i g, a e i i g 

a d i f a i e. S he ic c  ch a  A a 
Red AC a d S e  Ye  FCF a e cca i a  ed 
i  a h. A a Red AC i  a ed a  d e ( a  

ied a  i  di  a ), ai  ed f  che  
f a ed a he . M   

 
c a ie  a e g ad a  ai i g  e a a  
c  ch a  be a ca e e a d a h c a i . 
Be a ca e e i  a ed- a ge ig e  f d i  

a  a d f i , e ecia  ca  a d c f  
ege ab e . Be a ca e e i  e ib e f  he 
a ge c  a d ide  ed f  a ge f a ed 

d c . A h c a i  i  a he  a a  c . 
C  f a h c a i  de e d   hei  H e e  (i  

a  a ea  ed, e, b e  b ac ).  

F d a  ich i  a h c a i  i c de he 
b ebe , a be , b ac  ice, a d b ac  bea , 
a g a  he  ha  a e ed, b e, e,  
b ac . Ra be , B ebe  f a ed a he  g  
hei  c  f  a h c a i .  

 
HEALTH AND NUTRITION 
 
J ice  a e f e  c ed f  hei  e cei ed hea h 
be efi , f  e a e, a ge j ice i h a a   
added i a i  C, f ic acid, a d a i . J ice 

ide  ie  ch a  ca e id , he  
a d i a i  C ha  ffe  hea h be efi . H e e , 
high c i  f f i  j ice i h added ga  

a  be i ed  eigh  gai , b   a  die  ha e 
h  hi  effec . If 100% f  f i , j ice ca  he  
ee  dai  i a e ec e da i  f  e 

ie . Thi  i   a cia ed i h i c ea ed i  
f diabe e , b  i  i c ea e  he i  f h deca  i  

chi d e . D e  high ga  a d  fib e c e  
c a ed  f i , e c i  f j ice  a  
ed ce ie  i a e c a ed  ea i g h e 

f i , a d a  d ce dia h ea, ga , abd i a  
ai , b a i g e c. . A  he e i e e  g i g 
a id , a  I dia  a d f eig  c a ie  
a fac e a h.  

 
S a h i  a  e a e f h  a  i a , f i , ee  
be e age hide  a . I  i  a g d ce f fib e , 

a i , a d e e a  he  e  ie . The 
i i a  c e  f a h a e  i  be eficia  f  

dige i , b d e e, a d f  hea h  i  a d 
hai , a g he . S  hi  ch ab  ef e hi g 
d i . Le    e   he e  ec i  f  
e i g a c e e  diffe e  fie d i.e., i a i g 
be e age . 
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STIMULATING 
COCOA 
Na a a S a a 
S de  Se e e  III 
De a e  f C e  
S e d a a  C e e 
 
 
STIMULATING COCOA 
 
C c a (The b a caca  L) i  a aj  ca h c  f 
he ica  d. I  i   d ide f  i  

bea  ed i  he a fac e f ch c a e. 
 
FOOD OF THE GODS 
 
The  f ch c a e i  a g e b  a  i h a 

ee, a ge i g d  i  a h  ai - a ed a ch 

 
f ica  a d 200  h a d h f e a . The 

caca  ee i   a  The b a caca  L, i  he 
a  e ib e f  e f he g ea e  a i g 

ca d  a d be e age i g edie   he a e . 

 
 
 
 
 
 
 
 
 
 
 
 
STORY OF COCOA TREE 
 
The e i , ca ed ee  a  hei  ife i  a fibe  
ba e  a  a eed. Af e  6 h , he  a e ead   be 

a a ed. The , a  ea  3-5 ea  eeded f 
i g a d a e i g  d ce d  fi ed i h 

c c a bea .  

 
Bea  a e ade  f a eed c a , a e e , a d a 
ge . Th , he  a e he i g a i d f  1000 

ea . 
 
THE TRUE HOME 
 
1000 f ea  ag , A a ia ( e  ce a  A e ica)  

 



  
 

-  
 

he ib a  a i e a d ca e he e i d c c a 
f i hed. Acc di g  he be  e i a e  f 
a chae gi , O ec  a a a e be ie ed  ha e 
c i a ed he a  a d 1000 B.C. The ee i  

 c i a ed i  i a  e e  ica  a ea i  he 
d d e  i  e i . 

 
SPICES INVOLVED 
 
The b a i c de  22 ecie  f hich  T. 
caca  a d T. g a dif a ha e ec ic a e .  

 
SWITCH TO CHEMISTRY 
 
NUTRITIONAL BRAGS 
 
1. I  ha  a g ea  ce f ag e i  f a  fie d. 
2. I     he hea , b  e a  f c  
& e ie e c i a i . 
3. Ra  c c a c ai  a .  31.4% f RDA f Fe 
/ ce e i g. 
4. A i ida , he , ca echi , Z , M , 
C , ega6 fa  acid a e a ge  e e  i  c c a. 

 
 
 
 

CHEMICALS INVOLVED 
 
Theophylline: I  i  a   a  di e h  

a hi e, i  a e h a hi e d g ed i  he a  
f  e i a  di ea e. 
Theobromine:  a  a h e  (C7 H8 N4 O2), 
a bi e  a a id f he c c a a . Ac  a  i d 

i a . 
Caffeine:I  i  a hi e a a id b a ce f d i  
c c a bea . I  i  c ed d e  ch gica  

b e . 
Polyphenols: C c a bea  a e h ge ce f 

he . I  ha  e e i e affec i  d e  hea h 
be efi  ch a  a i-i f a a , a i-
ca ci ge ic e c. 

 
GOOD FOR BRAIN? 
 
O e f he  fa ci a i g cie ific cha e ge  i   
e ha ce h a  c fide abi i ie . C c a bea  a e 

e f he iche  ce  f f a id . Me ab i e 
hich i  a cia ed i h e e ed c g i i e be efi  

( e  i  f c g i i e dec i e & de e ia). 
F a id  i e ac  di ec  i h ce a  ec a  

c e  i ed i  e  f c i . 
 
THE BOTTOM LINE 
 
C c a ha  ca i a ed he d f  1000 ea  & i  a 
big a  f de  c i i e i  he f  f ch c a e. 
S  hi  ch ab  c c a. Le    e   he 

e  ec i  f  e i g a he   a  
i a i g be e age,  a - i e fa i e c ffee. 
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STIMULATING 
COFFEE 
S a a  Ma c  
S de  Se e e  III 
De a e  f C e  
S e d a a  C e e 
 
 
THE CAFFEINE CRAZE 
 
C ffee, be e age b e ed f  he a ed a d 
g d eed  f he ica  e e g ee  c ffee a  f 
A e ica  igi  C ffee i  e f he h ee  

a  be e age  i  he d. P bab  e f he 
 e ea ched c e   die . 

Sad Me + C ffee = Ha  Me 

 
A LOOK BACK  
 
C a , c ffee i  a aj  a  f E hi ia  a d 
Ye e i e hi . Thi  c a  ig ifica ce da e  
bac  a  a a  a  14 ce ie , hich i  he  c ffee 

a  di c e ed i  Ye e . 

 

 
 
 
 
 
 
 
 
 
 
 
SPECIES 
 
Coffee Arabica 

 
Coffee Canephora Robasta 

 
BEAN TYPES 
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Bea  a e ai  c a ified i  f  ai  c ffee 
ecie . A abica, R b a, Libe ia, a d C bia  

E ce . A g he e, A abica a d R b a a e he 
 a . 

 

 
COFFEE TYPES 
 
The e a e  a  diffe e  b e , bea , a d e , 
ha   bab  i   be ab e  a e he  i  

e ife i e. B  ha  d e   ea  ha  e h d 
 .I  hi  ec i  e i  i e iga e he h ee 

 c ed e  f c ffee d i  a d a ide 
a ge f hei  b e . 

 
BLACK COFFEE 
 
Si  , b ac  c ffee i  a c bi a i  f a e  
a d c ffee i h  a  i . Y  h d e e i  

i h  a  added f a  ch a  h e , c ea , 
a d i . The addi i  f he e d c  cha ge  he 
a a a d c  f he c ffee, i g i  igh e -
b   hi e.Thi  igh  ee  i e, b   
h d  ha  he e a e a i  a   e e hi  

c ffee, a d each f he  i f e ce  he a e i  
diffe e  a . Le   a e c e   a  he  

ab e b ac  c ffee e . 
 
Espresso: The  a  e f c ffee f  
I a . Y  a e i  b  f ci g high- e e ea  
h gh g ded c ffee bea . The fi a  d c  i  

a hic  c ffee i h c ea  f a   . D e  i  
hic e  a d high e e  f caffei e e  i , i  i  
f e  a base f   he  c ffee e . 

 
Rostrate: R a e, I a ia  f  h , i  a  e e  
h  ade i e eg a  e e  b  i h ha f he 

a  f a e . The fi a  d c  i  h  a more 

concentrated h  f e e  i h a igh  
diffe e  a e. 
 
Americano: Caf  A e ica  i  a  I a ia  e  f  
A e ica  c ffee. I  i  be ie ed ha  he a e c e  
f  he U.S. die  i  I a  d i g he 2 d W d 
Wa , h  ed a e   a i  he ca ce a  f 
e e  a ai ab e a  he i e.The ba e f hi  e i  
e e . A a ge  a  f h  a e  i  ed 

e  i   a e he e e  ea e , i g a a  
h  f e e  i  a a ge c  f c ffee. 

 
 
Long Black: Thi  ha  a ge  a e ha  
A e ica . Y  ca  a e i  b  i g  h  f 
i e   e e  e  a a e  a  f a e , 
h  e ha ci g he a e. 

 
Pour Over: Thi  i  a ech i e ha  c i  
ef e he  he a e  di g he g ded 

c ffee. I  i c de  a fi e , a  e  d i e , a d 
f e h  g d c ffee. The ce  c i e  h ee 

ha e , each addi g  he c ffee  di i c i e a i  
a d a e. The e i c de e i g, di i , a d 
diff i . Read  begi e  g ide   e  
c ffee he e. 
 
Drip Coffee: A  he a e gge , d i  c ffee 
i e  d i i g b i i g a e  e  g d c ffee. 
The a e  a e  h gh he fi e  a d i  he . 
I  i  a e  ce  ha  a i g a eg a  
e e . H e e ,  i  ge  a ge  c ffee i  
he e d. 

 
Batch Brew: Thi  Ba ch b e  e h d i  he  
ece  a   e e da  c ffee. I ead f d- i e  

fi e  c ffee achi e , de  ech g  a  
caf   a e highe  a i  fi e  c ffee chea  a d 
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ea i . We eed  e e h d  ha  a    
a e a  ch c ffee a  ib e f  a  a  e e 

a  ib e i h  c i i g a i . 
 

 
 
Instant Coffee: Thi  i  e f he i e  c ffee  

 a e. Y  j   he de i ed a  f h  
a e  e  he c ffee de   c a  a d i  

i  i  di e . I a  c ffee i   ha  g ea , b  
i  ca  be ed  a e ecia  d i  i e Da g a 
C ffee. 

 
Vacuum Coffee: The ac  c ffee , ed  

a e hi  c ffee e, ha  a adi i  ha  a  e  
e ha   ce ie . The ac  a e  ha  a 

e  a d e  e e . Wa e  b i  i  he e  
e e  hi e he g d  e ai  i  he e  a . 

The ac  a d he e e f  he hea  h he 
a e   a d b e  he c ffee. O ce he hea i g 

, he d c  fa  i  he b  e e  a d i  
ead  f  e i g. 

 
Immersion Coffee: Thi  i  ade b  di i g he 
g d  i  b i i g a e  he e he  ee  f  

e i e, h  e ichi g he a e. F e ch e  

c ffee i  e f he  a  a ia  f 
i e i  c ffee. I  i  ade f  c a e  g d 
bea  hich a e a ed i  ea -b i i g a e  f   

e ha  fi e i e  i e ea. 
 
MILK BASED COFFEE 
 
De i e a  f e e i g f  e f he b ac  

a ie ie , addi g i    c ffee ca  ide a 
ecia  e f a a. O he  ha  ha , ba i a  e j  
i -ba ed c ffee d e  he e f f a ed i  
hich a  he   dec a e hei  c ffee i  

i g a . Mi -ba ed c ffee a  c ai  e  
c ce a i  f caffei e a d acidi , a i g i  he 
be  c ffee f  he e e i g h . Li e b ac , i -
ba ed a  i c de  a  diffe e  e  f c ffee. 
 
Flat White: Thi  i  a a  i -ba ed c ffee 
c i i g f e e  i h a e  a  f 

ea ed i . The e e  f a  i  d i a e  
he a a, hi e he i  e e  a  a i g 
a e. I  i   he a e hi g a  a hi e c ffee  

h e e  ( hich i  a c ffee bea  igi a i g f  
Ye e .) The  ha e ch e  f a ed i /b bb e . 

 
Cappuccino: Thi  a  c i  f e e  a d 

i . H e e , he e a e  e  f i  he e. The 
be e age c ai  1/3 f e e , 1/3 f a ed i , 
a d 1/3 ea ed i . Y  ca  e e i  iced, h , 

i h c ea  i ead f i , a d i  a i  he  
a . 

 
Café latte: Thi  i  a diffe e  f  ca cci  
beca e i  c ai  a  f i , hi e ca cci  

e e e  he ge  e e  a e. I  ge e a  
ha  he i ie  a a  f a  i -ba ed c ffee . 
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Macchiato: Thi  i  a g c ffee h  i h j  a 
bi  f i . O igi a  f  I a , i  i  afe  a e 
ha  acchia  i  a  e e  h  i h a a  da h 
f i . O e  i e, he acchia  ha  e ed a d 

ge e a  ed  i h ea ed i , i e a i e 
i i f a  f a  hi e. 

 
Cortado: Thi  i  a  e e  c bi a i  f e e  
a d ea ed i , i h a e e ha  i  f a  
c a ed  he f h  a e, ca cci , a d he 
i e . I  d e   ha e a  ch f a , a d he a i  f 

c ffee  i  ca  be be ee  1:1 a d 1:2. I  i  
adi i a  e ed i  a i e g a  i h a e a  
i e ha d e a d ba e.  

 
Gibraltar: Thi  i  he  a  a ia i  f 
C ad  c ffee. I  i  a c  c ffee f  Sa  F a ci c  
e ed i  he fa  Gib a a  g a e . I  i  a bi  

c de  ha  a ica  C ad  i h a ea hie  
e e. 

 
Iced & Cold Coffee: Thi  e e e  a e fec  
ba a ce f ef e hi g be e age a d hi g c ffee 
a a. Y  ca  a e i  i   diffe e  a . O e 

a  i   b e  i  c d, hich i  gi e i  a diffe e  
f a , a d he he  i   a e i  h  a d he  c  
i  i h ice, c d i ,  e e  ice c ea . 
 
Nitro Coffee: Thi  i  a i e c d- e ed c ffee 
ha  ha  a c ea , bee - i e fee , e ecia  i ce i  i  

ica  e ed i  a bee  eg. The hic e  c e  
f  i ge , hich i  i f ed i  he c ffee. The 
i f ed Ni ge  a e  i  c ea  a d hic . 
 
Japanese Iced Coffee: Thi  c ffee ha  a ecia  

a  f b e i g. Y  b e  i  i  h  a e  a d 
i edia e   i  e  ice. The c ac  i h ice 

i  he  e ea e a  he f a  ha  a  a e 
h   d ce. 
 
STRANGE AND UNIQUE COFFEES 
 
The af e e i ed c ffee  a e  a , b  
he  ai  igi a e f  he c i i e  a d caf  f 

U i ed S a e  a d I a . H e e , he e a e a i  
he  c e  ha  b e  i e a d di i c i e 

a a . He e a e e f he a ge  a d  
i e c ffee  i  he d. 

Espresso Tonic: T  a e hi  ef e hi g d i , 
 h d b e   h  f e e  a d ea e 

he   c . La e ,  eed  fi   a g a  i h 
ice, ee e  e i e j ice, a d he   

 ic a e  a d e e  h  ge he . 
Turkish Coffee: T  e a e a e  T i h 
c ffee,  eed fi e  g d c ffee bea  a d a 

adi i a  T i h  ca ed ce e. Hea  he a e  
a d ga  i  he ce e i  i  b i , a d he   he 
g d c ffee i ide. Y  ca  ic  ehea  i   
achie e he de i ed f h. I  i  fi e ed, hich 

ea  ha  he e a  f c ffee de  a  e d 
 i  he c . 

Geisha Coffee: Thi  i  a  E hi ia  c ffee i h a 
i e a a a d f a . I  i  c e  e f he 

 e e i e c ffee  i  he d. 
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Irish Coffee: Thi  e i e  h  c ffee, hi e , 
a d ga . I  i  e f he  a  de i a i e  

f eg a  c ffee i  he d. 
 
THE NUTRITIONAL PROFILE 
 
 
Micronutrient           Composition /100ml             
 
S di                                        92 g 
P a i                                    8 g 
Mag e i                                 0.05 g 
Ma ga e e                               0.01 g 
Rib f a i                                   0.03 g 

 
CHEMISTRY BEHIND COFFEE 
 
The ai  C i e  f c ffee a e caffei e, a i , 
fi ed i , ca b h d a e, a d ei . I  c ai  2-
3%caffei e, 3-5% a i , 13% ei  a d 10-15% 
fi ed i . A  he e c ib e    he i e 
f a  b  a   he e - e ea ched h i gica  

effec  f C ffee. Le   ha e a ic    he 
che ica  f d i  c ffee. 
 
Caffeine C8H10N4O2) i  a  a a id ha  i  
che ica   a  1, 3, 7 i e h  -1H -P i e-2. 
C i  f caffei e i c ea e  he abi i  f 
e e ci e a d he  i i e effec . 

 
Chromogenic Acid i  a  e e  ha  i  f ed f  
he eac i  f caffeic acid i h L- i ce acid, he ce, 
he a e 5-caffe i ic acid hich i  e ib e 

f  bi e e  f C ffee.  
 
Triterpenes a e a g  f e e id , e ib e 
f  a i ic bia  ac i i ie . 
 
Niacin i  i a i  B3. Thi  f  af e  he b ea  
d  f ig e ai e. 

 
Acrylamide i  a ec ed ca ci ge . 
 
Dimethyl Disulphides: A a a  d c  f 

a i g he g ee  c ffee bea , hi  c d i  j  
a  he h e h d f de ec abi i  i  b e ed ja a. 
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Quinic Acid: I  gi e  i e  c ffee'  acidi . 
Re ib e f  i  igh   a e. 
 
Trigonellaine: Thi  ec e i  a i ge  e. 

hich b ea  d  i  idi e  gi e  ee , 
ea h  a e. 
 
Furan: I  i  a he e ic i a  ga ic 
c d. 

 
FINAL THOUGHTS 
 
A  he e e  f d i  a e  he i  f he 
icebe g. Wi h c ffee bei g a  i a  a  f 

d ide c e  a d hi ,  i  a a  ge  
 fi d a e  a ia i  ha   ha e e e  hea d 

bef e. H ef , hi  a ic e ha  he ed  
di c e  e e  a ie ie  f  fa i ed i . 
B e e be hi  i  j  a a  . 
 

 
 

 
 

 
 
 

 
 
S  hi  ch ab  c ffee. Le    e   
he e  ec i  f  e i g a he   a  
i a i g be e age,  a - i e fa i e ea. 
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STIMULATING  
TEA 
 
M a Ja dd  
S de  Se e e  III 
De a e  f C e  
S e d a a  C e e 
 
 
WHAT IS TEA  
 
Tea i  a  a a ic be e age c  e a ed b  

i g h   b i i g a e  e  c ed  f e h 
ea e  f he ca e ia i e i , a  e e g ee  h b 
a i e  Ea  A ia. Af e  a e , i  i  he  ide  

c ed d i  i  he d.  

 
HISTORY  
 
The e a e ege d  f  chi a a d I dia. Acc di g 

 Chi e e ege d, he hi  f ea bega  i  2737 
B.C.E. he  he e e  She  N g, a i ed e  
a d cie i , accide a  di c e ed ea. Whi e 
b i i g a e  i  he ga de , a eaf f  a  

e ha gi g i d ea ee d if ed i  hi  . 
 
CHEMICALS  
 
The aj  f a a  e e  i  ea a eCa echi  (c), 
e ica echi  (ec), e ica echi  ga a e (ecg), 
ga ca echi  (gc), e iga ca echi  (egc), a d  
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
e iga ca echi  ga a e (egcg). Egcg i  he  
ac i e f he ca echi , a d hi  f a a  i  f e  he 

bjec  f die  ega di g ea a i ida . 
 
VARIETY 
 
M  f he ea  c e f   e a  
ca ed Camellia inen i . H e e , ba ed  he e 

f ea ea e  ic ed a d he e e  f ida i   
ce i g, ea i  c a ified i  fi e ai  e : 

Black, Green, Oolong, White and Pu-erh. 
H e e , e ea  d   ac a  c e f  ea 
ea e  a  a ! The e a e a  a ie ie  f each ea 

e, a d i  i  c  f  he  f a   be 
b e ded i h a  he e a ie ie . 

 

 
VARIATION DUE TO FERMENTATION AND 
OXIDATION: BASIC TYPES 

S e e  f ea  a e fe e ed a d idi ed, hi e 
he  a e . T  fe e  ea, ea e  eed  i he  
 be b i ed b  ha d. Thi  ce  a  e e  
 he ea e   i e ac  i h he ai , idi e, a d 

cha ge he che ica  c d a d c  f he 
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ea e . The ea f a  ca  cha ge g ea  de e di g 
 e e a e, h idi , a d he  ai  c di i . 

Hea  ea e , i e a -fi i g  ea i g  
he ida i  ce . The a ia i  a i i g d e  

diffe e ia  ida i  a d fe e a i  a e gi e  
be . The ea d ce  a  ch e he  he 

ida i  h d be ed, hich de e d   he 
de i ed a i ie  i  he fi a  ea a  e  a  he 

ea he  c di i  (hea  a d h idi ). F  igh  
g ea  hi  a  be a he e f  5 40% 

ida i , i  da e  g ea  60 70%, a d i  
b ac  ea  100% ida i . O ida i  i  i c edib  
i a  i  he f a i  f a  a e a d a a 
c d , hich gi e ea i  i  c , 

e g h, a d b i e . De e di g  he e f 
ea de i ed, de   e - ida i  ca  e  i  

g a  f a ,  e  hic  i e  f a . Thi  
ce  i  e i e  efe ed  e e  a  

fe e a i  i  he ea i d . 

Green Tea: Thi  i  a  ' idi ed' ea. A  ea a  
 g ee . The g ee  ea ce  i  defi ed b  

e e i g ida i . Sh  af e  ic i g, he 
ea e  a e fi ed  ( a id hea i g)  a e  a a   

 

e a ic ida i  a d ee  he eaf g ee . The  
a e ica  ee ed f  h e  a  f i e a d 
a  e  e e a e  hich i  d ce a igh e  
c  i h e  caffei e. Thi  e f ce i g 

e e e  a high e e  f a i ida , i a i  a d 
i e a  acc i g f  he a i  hea h 

be efi  f g ee  ea.  

Yellow Tea: Thi  i  a   a  ha che  i  
Chi e e, a igh  fe e ed ea i e  Chi a, 
e ceedi g  a e a d e e i e. The ce i g i   

i e ha  f g ee  i h a  added e  f e ca i g a d 
ea i g.  

 
Thi  a  he ea  idi e a  a  a e f  a b ief 

e i d bef e de a a i  f idi i g e e , 
d ci g a fa  e e  a e ha  g ee  ea ; 

hi  a  gi e  he ea e   igh  e  c i g 
d i g he d i g ce .  
 
White Tea: Thi  i  he ea  ce ed f a  ea . 
O  he e ed b d  a d g ea e  c e ed i  
i e  f  a e ed, a d he  a e e e  i he ed, 

ed, a d d ied.  

 
Si ce he ea e  a e  ha ed b  i g he 
fi i hed d c  e d   be i e b , b  beca e 
he  a e  a -fi ed he e i  be e i cide a  

ida i . 
I  d ce  a e  igh -c ed i f i  i h i d 
f a  a d ha  caffei e c e  i  e e  e  ha  
ha  f g ee  ea a d i  c ide ed  ha e a  

e e e  high e e  f a i ida .  
 
Oolong Tea: Thi  ea i  gh  defi ed a  a  ea 
ha  de g e  a ia  ida i  (10-90%), b  hi  

fac  i   ef  b  i e f. Ba i g i  a  a c  
ech i e i  a i g hi  ea,  i  i  i ib e  
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a i e ca eg ica . The egi a  e  a d 
c i a  ed e d  defi e he  e ha  
a hi g e e. F  e a e, e efe   b h Ti K a  
Yi  a d Big Red R be a  g ea, b  he  ha e 

hi g i  c . 

 

Black Tea: Thi  i  he  c  e f ea 
acc i g f    85% f a  ea c i  i  
he e e  d. Thi  ea i  f  100% idi ed 

a d ha  da e  a ea a ce, ge  f a  a d 
highe  caffei e c e  c a ed  he  ea . 
A h gh he caffei e c e  i  hi  ea i  i  
a d ha f he e e  f c ffee. Of e  b ac  ea  ca  
be c ed i h ga , i   e  a d ffe  

e f he a e hea h be efi  a  he  ea . 
 

 
Post Fermented/Dark Tea: The e ea  a e 
a ed  de g  a ec d ida i  af e  fi a i  

f he ea ea e , ch a  P -e h, Li 'a , a d Li ba , 
a e c ec i e  efe ed  a  ec da   -
fe e a i  ea  i  E g i h.P -e h, a   a  
P i (P ee) i  Ca e e i  he  c  

e f -fe e a i  ea i  he a e . A  e  
ea c e  f  he h e  egi  f Y a , 

Chi a. The e a e  e  f P e : he g e  a d 

h e . She g e  i  a i e - idi ed ea 
h e fi i hed d c  cha ge a a  e  i e. 

Sh  e  a   a  a he g e  b  g e  h gh 
e e de ibe a e a d acce e a ed "  

fe e a i " ce   eed  hi  cha ge i  a 
a e  f ee  a  ed  ea . Thi  i  a  aged 

ea ha  ee   h i h a a a  ee  e. 
Da  ea  a e f e  c e ed i  ha e ,  
c  a  ca e   b ic . 

 
Pu-erh tea i  a ecia  e f da  ea ha  i  

 f  i  ea h  f a . I  i  ade f  ea 
c ed f  i d ea ee  a he  ha  c i a ed 

b he  a d he ea e  g  h gh ic bia  
fe e a i  b  e i g he a  ea e  ge he  a d 
he  i g he  f  a i . P -e h ea ca  be 

ei he  b ac   g ee  de e di g  he e e  f 
ida i  a ed i  he ce  a d a  bjec   

hei  agi g ce  i h i e. 
 
BLENDING OF TEA AND OTHER TYPES 
 
The ea a ai ab e i  he a e  ge e a  i   
f d i  hei  e f . Pe fec  b e di g f 
diffe e  ea  ge he  ac a  d ce  he fi a  

d c . Thi  cc  chief  i h b ac  ea ha  i  
b e ded  a e  ea bag  b  ca  a  cc  

i h ch ea  a  P -e h, he e ea e  a e b e ded 
f  diffe e  egi  bef e bei g c e ed. The 
ai  f b e di g i   create a well-balanced 
flavour using different origins and 
characters. Thi  a  a  f  a ia i  i  ea 
eaf a i  a d diffe e ce  f  ea   ea   

be hed . The e g de  e f b e di g i  
hi : E e  b e d  a e he a e a  he e i  

e,  a c e  i   be ab e  de ec  a 
diffe e ce i  f a  f  e cha e  he e . 
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The e a e a i  ea  hich ha e addi i e   
diffe e  ce i g ha  " e" a ie ie . Tea ca  
ea i  ecei e a  a a, hich a  e i e  
ca e b e  i  ce i g, a a i ,  

age f ea, b  ca  be a  ad a age  ed 
 e a e ce ed ea . Tea ca  be f a ed i  a ge 

b e di g d  i h e f e , f a i g age , 
 e e ia  i  added. A h gh b e di g a d 

ce i g ea  ca  add a  addi i a  di e i   ea, 
he ce  a  a  e i e  be ed  c e  a d 
b c e he a i  f b- a da d ea . 

 
VARIETIES OF BLENDED TEA 

Breakfast 

Ge e a , a b e d f diffe e  b ac  ea  ha  a e 
b  a d f -b died a d g  e  i h i . S e 
e  a e E g i h b ea fa , I i h b ea fa  a d 

Sc i h b ea fa . 

Afternoon tea 

The e b e d  ( f b ac  ea ) a e ge e a  igh e  
ha  b ea fa  b e d . B h b ea fa  a d af e  

b e d  a e a  i  he B i i h I e , f  
e a e, P i ce f Wa e  ea b e d. 

Russian Caravan 

A a  b e d.I  f e  c ai  a bi  f 
 a a g ch g, h gh i  ba e i  

ica  Kee   Dia  H g. S e a  
c ai  g. 

Flavoured and Herbal Teas 

A h gh a  ea  a e i  f a ed di ec  i h 
f e , he b , ice ,  e e  e, ea  i h e 

ecia i ed f a  a e d ced h gh he 
addi i  f f a i g   e f e . Thi  i  

a ic a  e f  ea b e d  i h ced f i  
 f e  a a , hich ca  be achie ed i h he 
igi a  i g edie . S e fi  ch a  Ma iage 

F e  a d K i Tea ha e bec e i e fa  f  
hei  e f ed ea . D e  he be  f ce  
ha  ca  be d ced b  he e i ed a ificia  

e h d , he ec i  i  c ce a e  ea  
f a ed di ec  i h he igi a  ce  a e ia . 

The d f f a ed ea i  i i ed   
he i agi a i  f ea b e de . S e f he e 

c ea i e e a e  f f a ed ea  i c de 

 Di i e E i i  hich i  a b e d f g ee  a d hi e 
ea i h chee a d each f a    Le  

Gi ge  ea hich i  b ac  ea i h a a  d ied 
i ea e, e g a , gi ge  iece , ca e d a a d 

f e  e a ."He ba  ea" i  a ca ch-a  e  f  
 a  ea ha  d e   c i  f ea a  ea e . 

I ead, a  he ba  ea i  c ea ed b  ee i g ice , 
he b , a d he  a . C  i g edie  f  
he ba  i f i  i c de cha i e, gi ge , 
e g a , e e i , ehi , hibi c , a d 

d ied f i . 

FLAVOURING AGENTS 

FLOWERS 

A a ie  f f e  a e ed  f a  ea . 
A h gh f e  a e ed  ce  ea  di ec , 

 f e - ce ed ea   he a e  e 
e f e  a d a a   a g e   e ace he e 
f f e . The  a  f he e ea  i c de 
he f e  f he f i g: Ja i e, O a h , 

R e, Hibi c , Ch a he , L  e c. 

HERBS 

A a ie  f he b  a e ed  f a  ea  a d he  
a e  f he i e g ea  be eficia  f  hea h. 
Mi , Pa da , Ci  ee , S e, S ice (gi ge , 
ca da , ci a , ca ia, b ac  e e , c e, 
a i e, fe e , I dia  ba  eaf a d e i e  a i a, 

eg a d ace) e c a e ed.  

SPECIAL MENTION 

Jagertee: Thi  i  a ea i h added . 
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Genmaicha: A Ja a e e ea i h a ed ice 
added  g ee  ea. Whea  a d ba e  a e a  

e i e  ed  b e d i h hi  ea. 

 

Lemon tea: The he  f ea ge e a  
bi d i h i  a d ca ci  a d h  e e  he e 

i e a  f  bei g ab bed, h e e  addi g 
e  j ice i hibi  hi  bi di g a d a e  he 

i e a  a ai ab e f  he b d   e, e  j ice 
added  b ac  ea i c ea e  i  a d ca ci  

bi i  a d ab i  i  he b d . 

 

Matcha: Thi  i  a i e ec ia . Y  i   fi d 
a cha ea e  a  hi  g ee  ea c e  a  a e-

g d de  a d i   be ed i  Ja a  ha  he e 
i  a ce e  ca e ed a d h   e a e a d 
e e i . If  ee g ee - ea ice c ea , ha  i  

de i ed f  a cha. 

 

Sencha: Se cha i  a  e f he - a  
Ja a e e ea , b  i  diffe  f  a cha i  ha  i  i  
e ed a  ea e ,  a  a de , a d g  i  he 

igh  ( he ea  a cha i  g  i  haded a ea ). 

 
Masala chai tea: Thi  i  a b ac  ea i ed i h 

adi i a  I dia  ice  i e ca da , c e , 
ci a , a d gi ge . I  i  a  e a ed b  
b i i g a e  a d i  a g i h ea a d ice  a d 

ee e ed i h ga . I  i  he  a  a  f  
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d i i g ea i  I dia. H e e , hi  a   a a  
he ca e. Whe  ea a  fi  g  i  I dia, i  a  

 a a  be e age a g he ca . He ce 
e I dia  e d  bega  addi g i   a ca  d i  

ca ed ' adha' hich a  a e  a d i  b i ed i h 
ice . Thi  i  h  Ma a a chai  Chai ea a  i  i  

 i  B i ai  a  b ! 
 
Earl Grey: Thi  i  he  a  f a ed ea f 
B i ai . I  i  e a ed b  addi g e ac  f be ga , 
a ci  f i   b ac  ea. I  a  c ea ed i  he 1800  

 a  he f a  f chea  ea a d  a  i  ff a  
e e i e ea. P e i  Ea  G e  i  c ea ed b  
i f i g he fi e  b e d f b ac  ea i h be  I a ia  
be ga .   

 

Jasmine tea: Thi  i  ea i f ed i h he a a f 
ja i e b . I  i  he  a  ce ed ea 

f Chi a. The e h d f i f i g he ce  f 
ja i e f e  i  he ea i  e  ab i  a d 
a e  e e a  da . The ea i  ed i h he f e  

i  a ecia   i h c ed h idi . Thi  i  
d e d i g igh  a  ha  i  he  he ja i e 
f e  b . The ce  i  e ea ed e  e e a  

igh   ge  he igh  e e  f ce . 

 

HERBAL INFUSIONS (TISANES) 

I  addi i   he ab e, he ba  i f i  f  he  
a  a e a  e i e  efe ed  a  ea, 

a h gh   he i . The c ec  e  f  a  
- ea be e age i  tisane  j  he ba  i f i . 

E a e  i c de cha i e, e e i , ib , 
e c. 

Fruit teas a e ade f  a a  ce ed 
f i . The  a e a a  ee  b  d   ha e he 

e e i g ee e  f ga . F i  ea  a e high 
i  a i ida  a d i a i  C a d d   c ai  
a  caffei e, a i g he  idea  f  d i i g bef e 
g i g  bed. The  ca  a  be d  a  iced ea, 

a i g he  a hea h  a e a i e  fi  d i  
a d e e  e f i  j ice . 

 

S e e a e  f f i  ea  i c de M i ga Pa i  
F i  hich c ai  a e bi , ai i , ca , 
bee , ca died i ea e, ca died a a a, a a  
f a i g, i ga ea e  & e  ee ; a d G de  
Pea  hich c ai  d ied a e, ea , e 
b , a i a iece  a d a a  f a . 

Flower teas: I  addi i   hei  de f  a a 
a d a a  bea , a  f f e  ha e he a e ic 

e ie  a d ca i g effec . O e f he  
c  he ba  ea ade  f f e  i  Ca i e 
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ea hich i  ade f d ied ca i e f e  a d i  
e   be a  effec i e a i ida .  

A he  e a e i  he B e B e f  Pea 
F e  ade f g ge  b e f e  a e g  i   

 
Thai a d a d a e f  f a i ida  (a h c a i ). 
Addi g a fe  d  f i e j ice  hi  i a e   
he b e i  a bea if  e. 

 
Leaf teas: Lea e  f e - ea a  a e 
e ce e  he ba  ea. E a e  i c de Ye ba 
Ma e hich i  ade f  he ea e  f he h  ee 

f he S h A e ica  ai f e  a d e f he fe  

he ba  ea  ha  ha  he caffei e c e  f A abica 
c ffee.  

A he  i e e  a  he ba  ea ade f  

- ea ea e  i  he R ib  ea. G  e c i e  

i  S h Af ica, he ea e  f he R ib  a   
ed af e  ce i g a d a e caffei e f ee. 

 

PROCESSING OF TEA LEAVES 

Plucking: Tea ea e  a d f he , hich i c de a 
e i a  b d a d  g ea e , a e ic ed f  

Ca e ia i e i  b he  ica  ice a ea  
d i g ea  i g a d ea  e   a e i g.  

Withering / wilting: The ea ea e  begi   i  
 af e  ic i g, i h a g ad a  e  f e a ic 

ida i . Wi he i g i  ed  e e e ce  a e  
f  he ea e  a d a  a e  igh  a  f 

ida i . 

Disruption: The ea  a e b i ed    
e a d ic e  ida i . The ea e  a  be 

igh  b i ed  hei  edge  b  ha i g a d i g 
i  a ba b  a   b i g i  ba e . 

Oxidation: F  ea  ha  e i e ida i , he 
ea e  a e ef   hei   i  a c i a e-c ed 

 he e he   g e i e  da e . Thi  i  
acc a ied b  agi a i  i  e ca e . I  hi  

ce  he ch h  i  he ea e  i  e a ica  
b e  d , a d i  a i  a e e ea ed  

a f ed.  

Fixation / kill-green: Ki -g ee  i  d e   
he ea eaf ida i  a  a de i ed e e . Thi  ce  

i  acc i hed b  de a e  hea i g ea ea e , 
h  deac i a i g hei  ida i e e e , a d 
e i g a ed ce  i  he ea e , i h  

da agi g he f a  f he ea. 

Sweltering / yellowing: U i e  e  ea , 
a  a d da  ea ea e  f  af e  i -g ee  ca  

be igh  hea ed i  a c ed c ai e , hich ca e  
he e i  g ee  ea e    e  d e  
a f a i  f he eaf ch h . 

Rolling / shaping: The da  ea ea e  a e he  
ed  be f ed i  i ed i , b  ha d  a 
i g achi e hich ca e  he ea  a  a d 

i e f. Thi  i g ac i  a  ca e  e f he a , 
e e ia  i , a d j ice  i ide he ea e   e 

, hich f he  e ha ce  he a e f he ea. 

Drying: D i g i  d e  fi i h he ea f  a e. 
Thi  ca  be d e i  a iad f a  i c di g 

a i g, i g, ai  d i g,  ba i g. Ba i g i  
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a  he  c . G ea  ca e  be a e  
  e -c  he ea e . The d i g f he 

d ced ea i  e ib e f  a  e  f a  
c d  a ic a  i a  i  g ee  ea . 

Aging / curing: Whi e  a a  e i ed, e 
ea  e i e addi i a  agi g, fe e a i ,  

ba i g  each hei  d i i g e ia . P i   
c i g i  a -fe e ed a e, ea i  f e  bi e  
a d ha h i  a e, b  bec e  ee  a d e  
h gh fe e a i  b  age  da e . 

Sorting: Tea i g ca  he  e e h ica  
i i ie , ch a  e  a d eed . U i g i g 
e i e   i e ea d c i  efficie c  i  

i e c  i  ea ce i g a , e ecia  i  
b ac  ea ce i g. A C  e  a  a  be 

ed  c a if  fi a  d c  g ade  acc di g  
c  a d ha e. 

TEA LEAF GRADING  

I  he ea i d , hi  i  he ce  f e a a i g 
d c  ba ed  he a i  a d c di i  f 

he ea ea e  he e e . The highe  g ade  a e 
efe ed  a  "orange pekoe", a d he e  a  

"fannings"  "dust".  

Pe e ea g ade  a e c a ified i  a i  a i ie , 
each de e i ed b  h  a  f he adjace  g 
ea e  ( , e,  e) e e ic ed a g i h he 
eaf b d . T - a i  e e g ade  c i  f  
he eaf b d , hich a e ic ed i g he ba  f he 

fi ge i . Fi ge ai  a d echa ica   a e  
ed,  a id b i i g. Whe  c hed  a e 

bagged ea , he ea i  efe ed  a  "b e ", a  i  
"broken orange pekoe" ("BOP"). The e e  
g ade  i c de fa i g  a d d , hich a e i  
e a  c ea ed i  he i g a d c hi g 

ce e . O a ge e e i  efe ed  a  "OP". The 
g adi g che e a  c ai  ca eg ie  highe  ha  
OP, hich a e de e i ed i a i  b  eaf 

h e e  a d i e. B e , fa i g  a d d  
h d  ea  ha e igh  diffe e  

g ade . CTC ea , hich c i  f ea e  
echa ica  e de ed  if  fa i g , ha e e  

a he  g adi g e . 

GOODNESS OF TEA 
 
Pe e a  e  he d ha e bee  d i i g ea f  
h a d  f ce ie , a d f  g d ea . 

N e  die  ha e h  ha  a a ie  f ea  
a  b   i e e , figh  ff 

i f a a i , a d e e  a d ff ca ce  a d hea  
di ea e. 

 
IS TEA A DRUG? 
 
Tea c ai  f  b a ce  ha  ha e i a  
effec    b ai . The  e -  i  
caffei e, a e  i a  ha   ca  a  ge  
f  c ffee a d f  d i . Tea a  c ai  

he  b a ce  e a ed  caffei e: 
he b i e a d he h i e. 

 
MILK TEA AND HEALTH 
 
Tea, e ecia  b ac  a d g ee  a ie ie , a e ich i  
c d  ha  ac  a  a i ida  a d a  he  

e  b d e e a d ch e e  e e , a g 
he  be efi .  

 
S e die  gge  ha  addi g i   ea a  
i hibi  he ac i i  f he e c d ,  f 
a i ida , hi e he  ha e b e ed he 

i e effec , he ce a deba ab e i e. S  hi  
ch ab  i a i g d i . Le    e  

 he e  ec i  i.e., i hi g be e age. 
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NOURISHING 
BEVERAGE 
S adee  R  
S de  Se e e  III 
De a e  f C e  
S e d a a  C e e 
 
 
NOURISHING BEVERAGE 
 
N i hi g d i  a e high i  ei , e e g , 

i a i , a d i e a . The  i c de ead - -d i  
i i a  e e , a  e  a  d i  ha   

ca  a e a  h e. Ge i g e  f  f id  
N i hi g d i  ide  i h e a e e g  a d 
ca ie  a  e  a  f id  ee   h d a ed. Wh  
d  I eed i hi g d i ? Y  a  ha e  

eigh  d e  i e . Y  a  eed e a 
i h e . Ge e a , i  i  a i -ba ed d i . 

 

 
WHEN DO WE NEED? 
 
If  a  ha e  eigh  d e  i e ,  a  

eed e a i h e . If  ha e a  a e i e 
a d fi d f id  ea ie   a e. 

 
 
 
 
 
 
 
 
 
 
 
 
 

 
LOW-FAT AND SKIM MILK AND SOY 
BEVERAGE 
 
F  chi d e , i  i  a e  ce f ca ci  a d 

i a i  D. F ified  i  i  a  a g d 
a e a i e ce f ca ci  a d i a i  D f  h e 

h  efe    d i  c  i . B h a e a  
g d ce  f ei  a d he  e e ia  

ic ie . 

 
L -fa  i , d a  1%  1.5% i ,  i  i , 

hich i  i a  fa -f ee, a e he be  ch ice  
beca e he  c ai  ch e  a a ed fa  ha  
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ed ced-fa  i   h e i , hich c ai  2% 
a d 4% i  fa , e ec i e . 
 
HEALTH AND NUTRITION 
 
E e  -fa  i  i  high i  ca ie , a d high e e  

f c i  a  i c ea e he i  f a e a d 
a ia  ca ce . S , i  i  be  f  ad   i i  i  

a d a  dai  d c   a g a    a da . Le  i  
fi e if  ge  e gh ca ci  f  he  ce . 
F  g i g chi d e , he idea  a  f i  a d 
ca ci  i  e  c ea , b   hi g be d  
g a e  f i  e  da  a ea   ide fficie  

i i  i h  bei g e ce i e. 

 
NONCALORICALLY SWEETENED 
BEVERAGE 
 
S -ca ed die  da  a d he  die  d i   f  
d i  a e ee e ed i h ca ie-f ee a ificia  

ee e e  ch a  a a a e, accha i ,  
c a e. A e  addi i   he a e  i  d i  
ee e ed i h e ia, a ca ie-f ee ee e e  ade 
 f  he ea e  f a S h a d Ce a  A e ica  

h b. The e die  d i  a e a be e  ch ice ha  
ga - ee e ed f  d i  beca e he  a e e  

i  ca ie . 

DISCLAIMER 

The ibi i  ha  he e e  f d i  a  
c ib e  eigh  gai  gge  ha  he  a e  
a  i c  a e a i e  a e  a d h d be 
d  a  cca i a  ea  a he  ha  a  a dai  
be e age. F  h e h  fi d i  diffic   gi e  
f -ca ie da, he e a  be ef  i  a i g he 

a i i   hea hie  be e age , i e a ic i e 
a ch ca  d  f  e . 

 

 

S  hi  ch ab  i hi g be e age a d e a e 
a  he e  e d f he c e  cha e  Be e age 
C e . Le    e   he e  cha e  f  
e i g i a  a d fa ci a i g fac  ab  
a he  a ec  f c i a  d. 
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PRELUDE 

Dr. Lalita Das 
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Surendranath College 
 
 
WHAT IS BAKING 
 
Baki g i  a me h d f e a i g f d ha  e  d  
hea , icall  i  a  e . The m  c mm  baked 
i em i  b ead, b  ma  he  e  f f d  a e 
baked.  Hea  i  g ad all  a fe ed f m he 

face f cake , c kie , a d b ead   hei  ce e.  
 

 
 
A  hea  a el  h gh, i  a f m  ba e  a d 
d gh  i  baked g d  a d m e i h a d  c  
a d a f e  ce e.  Baki g ca  be c mbi ed i h 
g illi g  d ce a h b id ba bec e a ia . 
 
CAKE 
 
Beca e f hi ical, cial, a d familial le , 
baki g ha  adi i all  bee  e f med a  h me b  

me  f  da - -da  meal  a d b  me  i  bake ie   

 
 
 
 
 
 
 
 
 
 
 
 
a d e a a  f  l cal c m i . Whe  

d c i  a  i d iali ed, baki g a  
a ma ed b  machi e  i  la ge fac ie . The a  f 
baki g emai  a f dame al kill a d i  im a  
f  i i , a  baked g d , e eciall  b ead , a e a 
c mm  a d im a  f d, b h f m a  
ec mic a d c l al i  f ie .  

 
HISTOR  OF BAKING 
  
The fi  e ide ce f baki g cc ed he  h ma  

k ild g a  g ai , aked hem i  a e , a d 
mi ed e e hi g ge he , ma hi g i  i  a ki d f 
b h-like a e. The a e a  he  c ked b  

i g i   a fla , h  ck, e l i g i  a b ead-
like b a ce.  
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La e , h ma  ma e ed fi e, he a e a  a ed 
 h  embe , hich made b ead-maki g ea ie , a  

i  c ld  be made a  ime fi e a  c ea ed. The 
ld'  lde  e  a  di c e ed i  C a ia i  

2014 da i g back 6500 ea  ag . The A cie  
Eg ia  baked b ead i g ea , hich he  had 

e i l  bee  i g  b e  bee .  B ead baki g 
bega  i  A cie  G eece a d 600 BC, leadi g  
he i e i  f e cl ed e .  

 
Baki g fl i hed d i g he R ma  Em i e. 
Begi i g a d 300 B.C., he a  c k became 
a  cc a i  f  R ma  a d became a e ec ed 

fe i  beca e a ie  e e c ide ed 
decade , a d R ma  l ed fe i i  a d 
celeb a i . Th , a ie  e e f e  c ked 
e eciall  f  la ge ba e , a d a  a  c k 

h  c ld i e  e  e  f a  ea  a  highl  
i ed.  

 
A d 1 AD, he e e e m e ha  h ee h d ed 

a  chef  i  R me, a d Ca  e ab  h  
he  c ea ed all  f di e e f d  a d fl i hed 

fe i all  a d ciall  beca e f hei  c ea i . 
Ca  eak  f a  e m  mbe  f b ead  

i cl di g lib m ( ac ificial cake  made i h fl ), 
lace a (g a  a d c e ), i a (m de  da  fl  
e el ), cibila a ( e ), a aill m ( ee  cake), 

a d gl b  a he ica (f i e ). The R ma  baked 
b ead i  a  e  i h i   chim e  a d had mill  

 g i d g ai  i  fl . A bake ' g ild a  
e abli hed i  168 B.C. i  R me. 
 
COMMERCIAL BAKING 
 
E e all , he R ma  a  f baki g became k  
h gh  E e a d e e all  ead  ea e  
a  f A ia. B  he 13 h ce  i  L d , 

c mme cial adi g, i cl di g baki g, had ma  
eg la i  a ached. Begi i g i  he 19 h ce , 

al e a i e lea e i g age  became m e c mm , 
ch a  baki g da.   

 
Bake  f e  baked g d  a  h me a d he  ld 
hem i  he ee . I  L d , a  chef  ld 
hei  g d  f m ha dca . Thi  de el ed i  a 

deli e  em f baked g d   h eh ld  a d 
g ea l  i c ea ed dema d a  a e l .  
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I  Pa i , he fi  e -ai  cafe f baked g d  a  
de el ed, a d baki g became a  e abli hed a  
h gh  he e i e ld.  

 

 
 
Baki g e e all  de el ed i  a c mme cial 
i d  i g a ma ed machi e  hich e abled 
m e g d   be d ced f  ide ead 
di ib i . S me make  f ack  ch a  a  
chi   c i  ha e d ced baked e i  f hei  

ack d c  a  a  al e a i e  he al c ki g 
me h d f dee  f i g  ed ce hei  cal ie  fa  
c e .  
 
BAKING AGENT 
 
I  c ki g, a lea e , f e  called a lea e i g age  / 
(a d k  a  a ai i g age ), i  a  e f e e al 

b a ce  ed i  d gh  a d ba e  ha  ca e a 
f ami g ac i  (ga  b bble ) ha  ligh e  a d 

f e  he mi e.  

 
 
A  al e a i e  leme   lea e i g age  i  
mecha ical ac i  b  hich ai  i  i c a ed (i.e., 
k eadi g). Lea e i g age  ca  be bi l gical  

he ic chemical c m d . The ga  d ced i  
f e  ca b  di ide,  cca i all  h d ge . 

Whe  a d gh  ba e  i  mi ed, he a ch i  he 
fl  a d he a e  i  he d gh f m a ma i  
( f e  ed f he  b  ei  like gl e   

l accha ide , ch a  e a   a ha  g m). 
The a ch he  gela i i e  a d e , lea i g ga  
b bble  ha  emai . 
 

 
 
Baki g de  i  a d  chemical lea e i g age , a 
mi e f a ca b a e  bica b a e a d a eak 
acid. The ba e a d acid a e e e ed f m eac i g 

ema el  b  he i cl i  f a b ffe  ch a  
c - a ch. Baki g de  i  ed  i c ea e he 

l me a d ligh e  he e e f baked g d . I  
k  b  elea i g ca b  di ide ga  i  a ba e  

 d gh h gh a  acid-ba e eac i , ca i g 
b bble  i  he e  mi e  e a d a d h  
lea e i g he mi e. The fi  i gle-ac i g baki g 

de  a  de el ed b  f d ma fac e  Alf ed 
Bi d i  E gla d i  1843. The fi  d ble-ac i g 
baki g de  a  de el ed b  Ebe  N  
H f d i  he U i ed S a e  f Ame ica i  he 
1860 . 

 
Baki g de  i  ed i ead f ea  f  e d-

d c  he e fe me a i  fla  ld be 
de i able, he e he ba e  lack  he ela ic 

c e  h ld ga  b bble  f  m e ha  a fe  
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mi e , a d  eed he d c i  f baked 
g d . Beca e ca b  di ide i  elea ed a  a fa e  
a e h gh he acid-ba e eac i  ha  h gh 

fe me a i , b ead  made b  chemical lea e i g 
a e called ick b ead . The i d c i  f baki g 

de  a  e l i a  i  mi imi i g he ime 
a d lab  e i ed  make b ead ff . I  led  he 
c ea i  f e  e  f cake , c kie , bi c i , a d 

he  baked g d . 
 
BAKER'S EAST 

Bake '  ea  i  he c mm  ame f  he ai  f 
ea  c mm l  ed i  baki g b ead a d bake  

d c , e i g a  a lea e i g age  hich ca e  
he b ead  i e (e a d a d bec me ligh e  a d 

f e ) b  c e i g he fe me able ga  e e  
i  he d gh i  ca b  di ide a d e ha l.  
 

 
 
Bake '  ea  i  f he ecie  Saccha m ce  
ce e i iae a d i  he ame ecie  (b  a diffe e  

ai ) a  he ki d c mm l  ed i  alc h lic 
fe me a i , hich i  called b e e '  ea . Bake '  

ea  i  al  a i gle-cell mic ga i m f d  
a d a d he h ma  b d .  

 
 
The e f eamed  b iled a e , a e  f m 

a  b ili g,  ga  i  a b ead d gh ide  
f d f  he g h f ea ; h e e ,  m ch 

ga  ill deh d a e hem. Yea  g h i  i hibi ed 
b  b h al  a d ga , b  m e  b  al  ha  

ga . S me ce  a  fa , ch a  b e  a d 
egg , l  d  ea  g h; he  a  he effec  f 
fa   d gh emai  clea , e e i g e ide ce 
ha  mall am  f fa  a e be eficial f  baked 

b ead l me. Saccha m ce  e ig  (al  k  
a  S. mi ) i  ild ea  f d  la , g ai , 
a d f i  ha  i  cca i all  ed f  baki g; 
h e e , i  ge e al, i  i   ed i  a e f m b  
c me  f m bei g aga ed i  a d gh a e .  

 
S  hi  m ch ab  i d c i . The de ail baki g 
age , d c  e c. ld be di c ed i  de ail i  
he e  ec i  f hi  cha e . 
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HOME-MADE CAKE 
& BREAD 
Subhadeep Sengupta 
Student Semester III 
Department of Chemistr  
Surendranath College 
 
MAKING HOME-MADE CAKE  
 
Whe  kid  ge  i e e ed i  hel i g hei  a e  i  
he ki che , e f he fi  hi g  he  a   d  i  

 hel  bake a h me-made cake. I  i  a g d ch ice 
beca e cake baki g i  f e  a  ea , di ec  ce  
a d ma  eci e  f ll  he ame ba ic e  e e  
ime. 

 
MINIMUM INGRIDIENTS OF CAKE 
 
� all- e fl  
� egg 
� i ch f ea  baki g da 
� fe  d  a illa e e ce 
� de ed ga   
� mel ed b e  
� milk  

 
S  1: C eam ge he  b e - ga  a d he  ble d 

i h bea e  egg . Whi k ell il ligh  a d fl ff  
i h a ma al hi ke   a f k. O ce d e, add he 

bea e  egg  a d ble d ell. Bea  f he   ha  he 
mi e  hi e a d c eam . 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 

 
S  2: C mbi e fl  mi  a d bea e  egg . Sif  

ge he  he all- e fl  a d baki g da. I  i  
d e  e e l  di ib e he baki g da i  fl .  
 

 
 
G ad all , add hi   he egg mi e. If e i ed, 
add a li le milk, a d mi  ill he ba e  i  fl ff  a d 

f . Add a illa e e ce a d ble d ell. Va illa 
e e ce i  im a   cam flage he mell f egg . 
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S  3: Bake he cake a  e   c e ie ce. 
S i kle me Maida  a g ea ed baki g i . I  ill 

e e  icki g f he cake  he ba e.  

 
Y  ca  al  li e i  i h a b e  a e . P  he 

e a ed mi e i  he i  a d lace i   a a d 
i  a e e c ke .  
 

 
 
D   add a e  i  he c ke  a d e e ha  he 
i  d e   ch he ba e f he c ke . Y  ca  

al  kee  he baki g di h  a  i e ed eel la e. 
I c ea e he flame a d e e c k f   
mi e . N  em e he hi le a d c k  l  
flame f  35-40 mi e . Y  ca  bake i  i  a e  

 high e  f  30 mi e  . 
 
S  4: Check i h a k ife  ke e  if i  i  c ked 
a d e e. I e  a k ife  a me al ke e  i  he 
cake a d if i  c me   clea , he  he cake i  ead . 
Rem e f m he e /c ke  a d all   c l  a 

i e ack. 
 
S  5: F he  dec a i  f cake if e i ed. 
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MAKING HOME-MADE BREAD 
 
B ead i  e f he m  fa i e f d   all f . 
I  ca  be e a ed a  h me ea il  h gh a fe  
i e c ec ed e . 
 
INGREDIENTS 
  
�  a m a e  (45q C) 
� hi e ga  
� ac i e d  ea  
� al  
� ege able il 
� all- e fl /b ead fl .  
 

 
STEPS TO FOLLOW 
 
DISSOLVE THE EAST AND ACTIVATE B  
PROOFING 
 
Thi  i  a im le ce  ha  ake  ab  5 mi e . 
I  i  ible  kill ea  if  e  h  f a e , 

 aim f  ligh l  a me  ha  L ke- a m,  ab  
105 F.  

 

C mbi e a m a e , ea , a d g a la ed ga  i  
 mi i g b l. Gi e i  a ick i  a d he  le  i  

i  f  5 mi e . Y  ill begi   ee he ea  ff 
 il i  c e  he e i e face f he a e . 

 
ADD REMAINING INGREDIENTS AND MI  
 
Add he e  f he ga , he il, al , a d fl  he  
mi  i g a  elec ic mi e  il i  i  ell c mbi ed, 
ab  2 mi e . Y  ca  mi  b  ha d, b  i  ill 
ake l ge . 

 
KNEAD THE BREAD 
 
Y  migh  be hi ki g, Wai ! I  al ead  mi ed!  
Ha! N   fa ! G i g h gh he ce  f 
k eadi g b ead d gh i  c cial f  b ead i h g ea  
e e.  

 

 
 
K eadi g d gh all  gl e   f m hich e able  
d gh  i e be e , be ligh e  a d fl ffie .  ca  
k ead b  ha d  i h a mi e . 
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FIRST RISE 
 
Place  l el  m h, ela ic b ead d gh i  a  

iled b l a d c e  i  i h la ic a   a clea  
el. Be e  a  he ide f he la ic a  

ha  ill ch he d gh i h il! If  h e i  
c l,  b ead ill ake l ge   i e. 

 
PUNCH DOUGH AND SHAPE IT 
 
P chi g he d gh d  ickl  elea e  a  ai  

cke  ha  ha e de el ed a d hel   b ead 
ha e a m e c i e  i e a d e e.  

 
N   ca  ha e  d gh b  lli g i  ge l  
i  a ball a d lli g i  2  3 ime   he 
c e   ha  he ball i  m e bl g.  

  

SECOND RISE 
 
The ec d i e i  d e i  a a m e  ha  i   

ed .  

 
T  he e   j  bef e chi g he d gh 
d , he   i  ff ce  lace he d gh i  
he e  f  he ec d i e.   

 
BAKE THE BREAD AND COOL IT 
 
B ead i  hem baked f  ab  30-40 mi e . F ll  
c ked b ead ill be a  190-200 deg ee  F. The  

ill be g lde  b .  
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BAKE A 
CHEMISTR  CAKE 
Rajdeep Chakrabort  
Student Semester III 
Department of Chemistr  
Surendranath College 
 
INTRODUCTION 
 
The e a e ma  e le h e m h g e  a e i g 

he  he  face he delici  a ma f baki g. Thi  
delici  mell a d he a e i i g baki g a e 

d ced b  he i e ac i  f a i  chemical a d 
h ical ce e  ha  ca  be adj ed b  he chef  

c ea e a a ie  f d c .  

 
Baki g i   all  h gh  f a chemical i d , 
b  i  de e d   he i e ac i  f a i  
chemical  e e  i  fl  a d he  c i e  

ed i  i , h  i  chemicall  ba ed. Mi i g fl , 
egg , ga , a e , a d he  i g edie  ge he   
make a ba e , he  baki g ha , i  a  e , ca  l k 
like a im le e  magical ce .  

 
 
 
 
 
 
 
 
 
 
 
 
 
The delici  e l  eem   be me me i i g. I  i  

 magic, h e e , b  a e ie  f c m le  chemical 
eac i  ha  i  behi d hi  c ki g ce , hich 

ha  bee  a d f  h a d  f ea . 
 
GLUTEN FORMATION 
 
Gl e  i  a a e -i l ble ei  i.e., f med he  

a e  i  mi ed i h hea  fl . Gl e  d e   
e i  il fl  bec me  e . Fl  c ai  a 
mi e f  ei  amel , Gl e i  a d 
Gliadi . T  make a cake ba e , a e  i  added  
fl , he  ei  c mbi e a d f m Gl e .  
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Gl e  f med b  he chemical c  li ki g f 
gl e i  a d gliadi . Gl e  i  a e  ela ic 

b a ce. Nei he  ei  al e i  a  ela ic a d 
e chable a  gl e . M e b d  f med be ee  

he ei ; ge  gl e  bec me . Af e  he 
d gh/ba e  i  laced i  he e , i  begi   
i e, a d he gl e  e k e a d. Thi  e k 

ge  ha de  d i g he baki g ce , gi i g he 
fl ff  e e  he b ead  cake. 
 
MAGIC LEAVENERS 
 
Lea e i g age ch a  ea , baki g de  a d 
baki g da, gi e baked d gh i  ai , fl ff  e e.  
Baki g da (NaHCO3) b i g ff hi  b  eac i g 

i h acid  i  he d gh, elea i g ca b  di ide 
ga , hich ff   he d gh:  

 
2NaHCO3 = Na2CO3 + H2O + CO2 

 
Baki g da i  chea , able  age a d i  a  
e celle  age  f  he f ma i  f CO2. I  he ab e 
e a i , i  al  ill a e  he di ad a age f hi  

d c . Whe  ed, i  l  d ce  half f he 
a ailable CO2 i  elea ed a d he di m ca b a e 
(Na2CO3) f med i  gl  alkali e a d gi e  a 

a  (bi e ) a e  he baked d c . F  he 
ab e ea , di m bica b a e i   ed  i  

, b  ge e all  baki g de  i  ed. Baki g 
de  i  a e  idel  ed i g edie  i  baki g. 

Baki g de  i  a mi e f NaHCO3 a d a eak 
lid acid  acid al . The m  c mm  acid  ed 

a e c eam f a a  ( a i m h d ge  a a e), 
a a ic acid, e c. Whe  a e  i  added a d he 
em e a e i  ai ed, CO2 i  elea ed acc di gl : 

NaHCO3 + H+ (f m he acid) = Na+ + H2O + CO2 
Baki g de  elea e  ca b  di ide ea l  ice 
ha  baki g da, d i g he baki g ce , ce i  

hi  a e , a d agai  he  i  eache  a ce ai  
em e a e i  he e . Hea  hel  baki g de  

d ce i  b bble  f CO2, gi i g he d gh a 
ligh , delica e e e Whe  baki g de  i  ed 

e  baki g da al e, he b - d c  a e le  
alkali e ha  Na2CO3 , i  ha   de i able effec  

 he a e f he cake  b ead.  
 
BROWNING REACTION 
 
S ga  i  m  h gh  f a  a ee e e  b , d e  
m ch m e ha  j  ee e  a cake. Whe  he 
baki g em e a e eache  300 deg ee  Fah e hei , 

ga  de g e  Mailla d eac i , a chemical 
eac i  be ee  ami  acid, ei  a d ed ci g 

ga . The e l  i  b i g, hich f m  he 
b  c  f ma  baked g d , ch a  b ead.  

 
The Mailla d eac i  i   he ame a  
ca ameli a i , b  b h k  ge he   c ea e 
a e i i g g lde -b  face  a d a  a a  f 
fla . Mailla d eac i  cc  he  ei  a d 

ga  a e b ke  d  a d ea a ged b  high 
em e a e . The e ga  aldeh de  ke e i  

c e ed  a  a a ed aldeh de  ke e:  
 

 
The e ga  a d ei  ca  be de i ed f m fl  
i elf,  he  ca  be e ha ced i h he addi i  f 

ga  a d egg . The eac i  d ce i g- ha ed 
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ga ic c m d  ha  da ke  he face f 
baki g d gh. Mailla d eac i  d ce a  a d 
a  a ma  a d fla  c m d .  

 
Ge e all , he ga  ed i  i  e f m a  ca  

ga  ( c e), 1A ga   ici g ga . Of e   gi e 
baki g a a ic la  fla , im e f m ch a  
g lde  , h e  a d b  ga  a e ed. 
 
EMULSIFICATION & BINDING 
 
Egg  i  a cake mi e ma  f lfil e  m e f 
h ee f c i . Bea e  egg hi e i  ed, imila l  

like baki g de ,  gi e he d gh a ligh , fl ff  
c i e c .  

 
Thi  i  ible beca e egg hi e (alb me ) 
c ai  leci hi , a ei  hich li e  he e  

face f he ai  b bble  c ea ed he  he egg i  
bea e  a d  e e  hem f m c lla i g d i g 
baki g. I  bea e  egg he leci hi  ac  a  a bi de  

 h ld he cake ge he . I  addi i , egg  a e ed 
a  a  em l ifie , m i e e  a d i i all , a  a 

ce f fa  a d all he e e ial ami  acid . Egg i  
ed a  a gla e; i  al  ac  a  a ce f ei  f  

he ga  Mailla d eac i . 
 

 

 
 
CONCLUSION  
 
T  c cl de, m  e le hi k ha  bake  a e j  

e le h   ge he  me i g edie  a d h  
hem i  he e . B  he h i  bake  a e 

ed ca ed cie i . Bake  m  k  h  m ch f 
each i g edie   e, h  l g  ble d, h  l g 

 bake, ha  em e a e he e  h ld be a , e c. 
T  be a g d bake   m  ha e a l  f ed ca i  
a  ell a  e e ie ce. O e all, baki g i  a cie ce j  
a  m ch a  i  i  a  a . 
 
S  hi  m ch ab  chemi  f baki g. I  he e  
ec i  e ld di c  ab  he lea e i g age  
ha  hel  i  i i g he d gh, he baki g de  a d 

da a d he bake  ea  eciall . 
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BAKING POWDER 
& BAKING SODA 
 
Suman Mahato 
Student Semester III 
Department of Chemistr  
Surendranath College 

 
LEAVENING AGENT 
 
While m  h me c k  ha e ed baki g de  
a d baki g da, i  all  f eci e  - f m 

a cake  a d ie ,  c kie  a d cake   ma  
e le d   eall  k  h  he  a e diffe e  a d 

h  he  h ld be ed. Baki g da a d baki g 
de  a e b h chemical lea e e , hich mea  

he  make  b ead  a d cake  i e. The  d  hi  b  
ca i g a chemical eac i  ha  elea e  ca b  
di ide a d c ea e  he lif  i  baked g d. B  he  
a e  ame hi g . 
 
B  S : Thi  i  hi g b   

, hich ca  be de ed b  he 
chemical f m la NaHCO3. I  i  i e ef l i  
baki g a  a lea e i g age - a b a ce ha  ca e  
f ami g, leadi g  he f e i g f mi e. I  i  
al  efe ed  a  di m h d ge  ca b a e. 

 
Baki g da i  alkali e, hich mea  i  ha  a highe  

H al e ha  acid like  lem  j ice, b e  milk, 
i ega , a d he  c mm  baki g i g edie . S , 
he  i  i e ac  i h a  acid hich ha  a l e  H 

al e, i  c ea e  a chemical eac i , elea i g 
ca b  di ide, a  i  ie   ge   a e al H 

al e. B  baki g da ill eeded  be mi ed i h  

 
 
 
 
 
 
 
 
 
 
 
 
 
a  acid. Si ce i  a  chea  a d idel  a ailable, 
bake  f e  e  milk.  

 
Thi  ce  a  edic able, i ce i  a  ha d  
c l h  acidic he  milk a , mea i g i  a  
diffic l   k  h  m ch baki g da  e  
h  l g  bake f .  

 
Whe  ca b  di ide elea i g he cake   b ead  i  
i e a d make  flak  a d f . 

 
B  P : Thi  i  mi e f baki g da 
a d mild edible a a ic acid a d me he  
bica b a e  a d me acid al . Baki g de  i  
made  f ba e , acid , a d me b ffe i g 
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ma e ial  hich hel  i  he e e i  f ea l  acid-
ba e eac i . Ge e all , baki g de  c ai  
baki g da  di m bica b a e al e i h e  
ma  al  ha  ca  d ce acidic eac i  he  
di l ed i  l e . 

 
Baki g de  i  a lea e i g age  d ced b  he 
mi e f a d  acid eac i g i h alkali eac i g 

e. The e baki g acid  a e a a e, h ha e a d 
di m al mi m lfa e ed al e  i  

c mbi a i .  

 
The eac i  i  cc i g be ee  di m 
bica b a e (NaHCO3) a d c eam f a a  
(KHC4H4O6) i : 
 
NaHCO3 +KHC4H4O6  Æ   KNaC4H4O6 
+H2O+CO2 
S di m bica b a e a d di m al mi m lfa e 
[NaAl(SO4)2] eac  i  a imila  ma e : 
 
3NaHCO3 +NaAl(SO4)2 Æ Al(OH)3 +2Na2SO4  
+3CO2 
 
I  hi  a , he baki g de  k , a d he 
d gh  a e i e. I  h , he  di m bica b a e 
mi e  i h a e , he  i  eac  i h a a ic acid  
e l e ca b  di ide ga   make cake , b ead  i e. 

 
Al h gh, he  b h make ba e  a d d gh i e. 
The  ha e diffe e  chemical make . Maki g e 
f  a he  ca  ca e me baki g mi ha . B . 
baki g da ha  m ch ge  lea e i g e  
ha  baki g de .  

 
S , hi  ea , he cake  b ead  ell   i e  

ell.  S  a  a mea eme , 1 ea  f baki g 
de  i  e i ale    ea  f baki g da. 

If mi  , baki g da a d baki g de , e ca  
ee a  i c ec  i e beca e baki g de  al  

c ai  a  acidic c m e  he  he baki g da 
i  ed i ead f he baki g de , he fl e  

ld , a d ha i g he g e i  he g 
a i ie  ma  e l  i  a  i c ec  i e. 

 
CONCLUSION 
 
S  fa , e ha e lea  ab  chemical lea e e , 
hei   ca eg ie , h  he  k i  b eaki g 

ce , hich e k  be e  a d  . Al h gh 
i  i   ideal al a , b   ca  me ime  

b i e e f  he . N  le   m e   
a he  la  lea e e  eage  Bake  Yea . 
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BAKERS EAST 
 
Jagannath Dalui 
Student Semester III 
Department of Chemistr  
Surendranath College 
 
INTRODUCTION 
 
The bake  ea  i  a c mm  ame f  he ai  f 

ea . C mm l , i  i  ed i  baki g b ead a d 
bake  d c . Bake  ea  i  a c mme cial 

e a a i  c i i g f d ied cell  f e  m e 
ai  f he f g  Saccha m ce  ce e i iae ed 

a  a lea e i g i  baki g. The d ea  c me  
f m he Sa k i  YAS  mea i g  See he  b il .  
Yea  i  a mic c ic ga i m hich c e ed 

ga   a ch i  alc h l a d ca b  di ide, 
e ha l a d make  ligh e  a d a ie . Bake  ea  
i  al  a i gle cell mic - ga  f d  a d a d 
he h ma  b d .  

 
The a  f b ead maki g g e  back  ea l  age  f 
diffe e  hi ical ea . B ead i  a  im a  a  

f h ma  die . Ma  e le e j  c ea i g bea if l 
a d i e b ead  f m ea  d gh.  

 
 
 
 
 
 
 
 
 
 
 
The e i   i f ma i  he  ea  ed  make 
b ead, b  i  i  di c e ed f m a cie  Eg . IN 
19 h ce , bake  b ai ed hei  ea  f m bee  
b e e  f m hich he  made ee -fe me ed 
b ead . Thi  ce  i  k  a  a D ch ce . 
Thi  ce  ead  Ge ma  a d ea  i  k  
a  C eam . I  1825, Tebbe haf f d a a   make 
a ea  i  a cake f ll ed b  he a  f e ac i g 
m i e. I  1867, Reimi gha  ed he fil e  

ce  a d he ece l  hi  ce  f ll  f  
maki g bake  ea . 
 
T PES 
 
Bake  ea  i  a ailable i  e e al diffe e  f m , 
i cl di g c m e , d ied/g a la , c eam,  li id 
i a , e ca la ed a d f e .  

 
D  ea  a e g d ch ice  f  l ge - e m age, 
b  he li id ea  a e  g d ch ice  f  he l g 

age a  m em e a e Diffe e  e  f 
bake  ea : 
 
C  : C eam ea  i  he cl e  f m  
he ea  f he 19 h ce . I  i  ba icall  a 

e i  f ea  cell i  li id, ake  f m g h 
medi m. I  ima  ed i  i  i d ial bake ie  
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i h high l me di e i g a d mi i g e i me . 
I  i   g d ch ice  f  he mall bake ie . 

      
C  : i  made f m c eam ea  f m 

hich m  f he li id i  d ai ed. I  i  ed f  
i d ial a d f  h me e.  

 
I  : L k  like ac i e d  ea , b  
g a le  a e malle  i  diame e . I  al  la  m ch 
h e  ime. I  d e   ha e  be eh d a ed 

bef e e. I  i  al  ed f  h  

 
R -  : I  i  a e f d ied ea  ha  i  

f a malle  g a la  i e a d ca  be di l ed fa e  
i  d gh. I  gi e  m e ca b  di ide ha  he  

ea  e  a d ai e  he d gh m ch fa e . Ra id-
i e ea  i  f e  ed i  b ead machi e .   

 

 
A   : Ac i e d  ea  i  f he e f 

ea  m  c mm l  a ailable  -c mme cial 
bake . I  c i  f c a e bl g g a le  f ea , 

i h li e ea  cell e ca la ed i  a hick jacke  f 
d , dead cell , i h g h medi m. I  m  be 
eh d a ed bef e e. I  a ed a  m 
em e a e f  ea , hile f e , i  ca  la  10 
ea  a d ed f  h me. 

 
CONCLUTION 
 
The e a e fi e e  f Bake  ea  hich a e ed f  
bake  i d  b  me f hem ca  e f  
mall bake . Whe  c ide  he al e f diffe e  

ie  e  he ie  ided b  bake  
ea  i  e, a  3% /f , e ce  f  i ami -D a d 

f la e. Yea  la  a  im a  le  c e ed 
ga   a ch i  fla  a d alc h l he i , 

he e ea  ac  a  a ca al  f  b eaki g f ga  i  
fe me a i  ce . Diffe e  e  f ea  cha ge 
he d gh beha i  a d fe me a i , hich hel  

i  ge e a i g diffe e  e  f baked d c . 
 
S  hi  m ch ab  Bake  Yea . N  le   m e 

  he e  ec i  f hi  cha e  i.e., i, 
cha a i a d d a ha  a e al  baked b  i h  
m ch i ible i e. 
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ROTI, CHAPATI 
AND DOSA 
Arijit Banerjee 
Student Semester III 
Department of Chemistr  
Surendranath College 
 
 
INTRODUCTION 
 
R i, cha a i a d d a a e me ell-k  meal i  
I dia  bc i e al f d. Cha a i i  a e f i 
a d he e a e la  (cha a i a d i) i  he  
I dia a d D a i  he  I dia. Cha a i a d i 
a e   mai l  e a ed i  he 
I dia  bc i e . Le   k  h  he  a e 

e a ed. Cha a i  a e made i g a f  d gh b  
mi i g hea  fl  (k  a  a a), al  a d a e .  

 
Cha a i d gh i   m lded i h he ha d made 
i  a fi  a d lef  f  a  lea  10  15 mi e  f  he 
gl e  i  he d gh  de el . Af e  ha , he d gh 
bec me  f e  a d m e liable.  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
Small i  f he d gh a e i ched ff a d 
f med i  d ball  ha  a e e ed be ee  he 

 alm   f m di c  hich a e he  di ed i  
fl  a d lled   a ci c la  lli g b a d a d 
b  i g a lli g i  (k  a  bela ), i  a 
hi e  ci c la  ha e.  

 
N -a-da  he e a e al  i-make  hich 
a ma e he h le ce . The lled-  d gh i  
he  h   he ehea ed d  a a a d c ked 
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 b h ide . The h  a a c k  he cha a i a idl  
f m he i ide. I  i  al  ible  ff  he i 
di ec l   he a a.  

 

 

 

O ce c ked, cha a i  a e f e  ed i h b e  
 ghee.  

 
I  Ea e  I dia, i  i  k  a  R i. R i a d 
cha a i a e he ce f ca b h d a e , fa , 

i ami , a d mi e al . S , m  ime i   e ed a  
meal. Pa a ha  a e al  me a ie  f he e i 
a d cha a i . A d he e ma  be  ma  e i  f 

a a ha i h diffe e  ffi g. 

 

  
S  hi  m ch ab  he lea e ed fla -b ead 

e i  i.e., i a d cha a i a d  me e e  
a a ha, he eciali  f h I dia . Le    

m e   he h I dia  fa i e D a. 
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DOSA 
 
D a i  e f he m  dema ded f d i  he  
I dia. D e/d ai i  a ice a cake, igi a i g f m 
S h I dia  a e , made f m a fe me ed ba e  

ed mi a l  c i i g f le il  a d ice. D a i  
he A glici ed ame beca e i  i  amed diffe e l  

i  me a e , e am le, d ai  i  Tamil, d e  i  
Ka ada a d d a  i  Mala alam. I  mai  
i g edie  a e ice a d black g am. D a  a e a 
c mm  di h i  S h I dia  f d. B  -a-da  
ha e bec me la  all e  he I dia  

bc i e .  
 
INGREDIENTS 
 

 
 
PREPARATION 
 
A mi e f ice a d black g am ha  ha  bee  

aked i  a e  i  g i ded fi el   f m a ba e . 
The i  f ice  le il  i  ge e all  3:1  
4:1. Af e  ha , he ba e  ca  fe me  e igh , 
bef e bei g mi ed i h a e .  

 
The ba e  i  he  ladled  a h  a a g ea ed 

i h il  ghee.  
 

 
I  i  ead  i h he ba e f a ladle  b l  
f m a a cake. I  ca  be made ei he   be hick like 
a a cake,  hi  a d c i .  
 

 
A d a i  e ed h , ei he  f lded i  half  lled 
like a a . I  i  all  e ed i h ch e  a d 
amba . D a i  a heal h  ei  ich f d. I  make  

a g ea  f d  a   da . 
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D a ca  be ffed i h filli g  f ege able  a d 
a ce   make a ick meal.  

 
SERVING  
 
D a  a e icall  e ed i h a ege a ia  ide di h 

hich a ie  acc di g  egi al a d e al 
efe e ce . C mm  ide i em  a e: 

x Samba  
x Ch e : e am le  i cl de c c  ch e  (a 

emi- lid a e made  f c c , dal 
(le il ), g ee  chilli a d mi   c ia de ) e c. 

x Idli di  milagai di: a le il de  i h 
ice  a d me ime  de icca ed c c , mi ed 

i h e ame il  g d  il  ghee 
x I dia  ickle  
 
T PES OF DOSA 
 
The m  la  e i  i  he ma ala d a, i h a 
filli g f he a  ma ala. M e ma ala i  he 

icie  e i  f i . Sada ( lai ) i  i h  filli g; 
a e  d a i  a hi  a d c i  e i . The e i   

MASALA DOSA 

a he  e i  amed Se  d a ha  i  e  g , 
f , a d ligh , e ed i  a e  f 3 d a e  e i g. 

Th gh d a icall  efe   he e i  made 
i h ice a d le il , ma  he  e i  e i . Ra a 

d a i  made c i ie  i g em li a. Ne e  eci e  
ha e bee  de el ed ha  e f i , like Chi e e 
d a, chee e d a, a ee  d a a d ma  m e. 
 

 
PAPER DOSA 

PLAIN DOSA 
 

SET DOSA 
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SPONGE DOSA 

 
NUTRITION 
 
The mai  i g edie  f d a a e ice (O a a i a) 
a d black g am (Pha e l  m g ). Whi e ice, 

hich i  mall  ed f  d a, c ai  ab  90% 
ca b h d a e , 8 e ce  ei  a d 2% fa . I  i  
al  a g d ce f calci m, mag e i m, 

h h , ma ga e e, ele i m, i  a d 
i ami , f lic acid, hiami e, a d iaci . I  ha  l  

fibe  c e  a d c ai  -i flamma  mega-
6 fa  acid . Black g am  M g  bea  i  ich i  
ca b h d a e  (ab  60%) a d ei  (ab  
25%), I  al  c ai  ab  18% f die a  fibe  a d 
i  a g d ce f mi e al , a i m, calci m, 
i  a d i ami , iaci , hiami e, a d ib fla i . 
Black g am ha  bee  f d  be e eciall  ef l i  
c lli g ch le e l le el . 
 

 
 

FERMENTATION 
 
Fe me a i  gi e  he cha ac e i ic e e 
(lea e i g), a ma a d a e  he d a ba e  al g 

i h im ed dige ibili  a d i i al al e 
(Fig. 2). Fe me a i  i  he ce  f c e i g 
ca b h d a e   alc h l  ga ic acid  i h he 
hel  f mic ga i m , de  ge  f ee 
c di i . The cie ce f fe me a i  i  k  a  

m l g   m g  .  

 
The mic ga i m  ha  a e e ible f  he 
fe me a i  a e a all  e e  i  he i g edie  

f d a ba e , black g am a d ice. S me f he 
fe me a i  bac e ia/mic be  a e al  ided b  

a e  a d ai . A em e a e f 25 -30  C i  f d  
be highl  fa able f  he mic ga i m   b  
he fe me a i  ce . 

 
CHEMISTR  BEHIND 
 
Fe me a i  f d a ba e  i  ca ied  mai l  b  
Lac bacillale   lac ic acid bac e ia (bac e ia ha  
c e  milk  g ), ec g i ed a  lac bacill  
delb eckii, L. lac i , S cicc  lac i , S. faecali , 
Le c c me e e ide  a d 
Pedic c cc ce e i iae. Wild ea , ec g i ed a  
Saccha m ce  ce e i iae, Deba m ce  ha e ii 
a d T ich  beigelli,  he he  ha d, a e 
f d  d ce fla  c m d  a d hel  i  he 
accha ifica i  (h d l i ) f a ch. I  he ea l  
age  f fe me a i , he he e fe me a i e  e 

bac e ia like Le c c me e e ide  a e f d 
 ed mi a e, d ci g ca b  di ide a d 

alc h l al g i h he lac ic acid ( he m cilagi  



G-21 
 

e  f d a ba e  hel   a  he ca b -
di ide e l ed d i g fe me a i  hich e l  
i  lea e i g f he ba e ). 
 
D i g he la e  age  f he fe me a i  he 
h m fe me a i e lac ic acid bac e ia like 
Lac c cc  lac i  d mi a e a d d ce l  lac ic 
acid. D e  hi  ba e  a  i g  e  he 
ime. S a ch i  he ice a d black g am (  i  

ge e al) c ai   e  f h m l accha ide , 
am l e a d am l ec i . Am l e i  a  b a ched 
h m l accha ide c i i g f ab  5-600 
gl c e i , li ked b  -(1→4) gl c idic b d . I  
f m  a heli  c e i h i  gl c e i  i  each 
heli . Am l ec i  i  a b a ched m lec le f med b  
e e al gl c e i  a gi g f m e e al h d ed  
 fif  h a d i  a mai  chai , hich a e j i ed 

b  -(1→4) gl c idic b d . 

 
La e al chai  f ab  20-30 gl c e i  a e 
li ked  he mai  chai  b  a -(1→6) gl c idic 
b d. Gl c e i   he la e al chai  a e li ked 
agai , j i ed i h hem el e  b  -(1→4) gl c idic 
b d . The e b a che  ide a g  fib e-like 

c e  he am l ec i  a d e e  he 
f ma i  f a helical c e. D i g he 
fe me a i  ce  he a ch c e  f he d a 
ba e  i  h d l ed (b ke  d ) ieldi g 
mal i e a d mal e f m am l e,  mal e, 
gl c e, a d limi  de i  f m am l ec i , i h 
he hel  f am la e , he calci m me all e me . 

The e am la e e me  (mai l  -am la e, -
am la e, a d -am la e) a e ided b  he 
mic ga i m  ( ea  a d bac e ia) a all  

e e  i  he i g edie  f d a ba e  a d he 
a m he e. 

The gl c e, a d he  ga  m lec le , he  
de g  a li i g ce  called gl c l i , a 

m l i e  me ab lic a h a  hich i l e  a 
e e ce f ab  e  e me-ca al ed eac i . 

Gl c l i  ca  cc  ei he  i  e e ce  ab e ce f 
ge . Thi  i  ca ied  i   ligh l  diffe e  

a , de e di g  he mic ga i m  (e me ) 
a d c di i  i l ed i  he ce . I  Embde
Me e h f Pa a  a h a  (h m lac ic ce ), 
gl c e i  g ad all  li  i   m lec le  f 

a e (3 ca b  ga ) a d ield   m lec le  
f ATP (f ee e e g  c ai i g m lec le) a d  

"high e e g " elec  ca i g m lec le  f NADH. 
S , hi  i  he chemi  behi d fe me a i . 
 

 
 
CONCLUSION 
 
He ce f m hi  ec i , e k e  ab  diffe e  

e  f d a, h  he  a e made a d ha  ki d f 
ie  e ca  gai  f m hem. The chemi  

behi d fe me a i  al  ied  be de d. 
La , b   he lea , heal h  f d  ide 

i i  ha  gi e    l  h ical heal h b  
al  imm i   e e  di ea e. 
 
S  hi  m ch ab  baki g. Le    m e   
he e  cha e   e l e ab  a diffe e  ec  f 
he c li a  ld. 
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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 

asn 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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Student Semester V 
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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 ho 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 ord ogurt  is believed to have come from the 
Turkish ord 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 kno  hen 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  or microflora  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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The   ade f a g ee  chee e.  
------                             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 

ould 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   -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: 

 

N e  chee e  a e h gh  d  a d 
fat; however, the advantages may exceed 
he d ad a age  

 
Chee e fa ed e  d '  ha e he 

equivalent dietary benefit and are bound to 
be h gh  d . 
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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. 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

H-10 

 

BUTTER 
 
Utsab Sarkar & Sukalyan Chatterjee 
 
Student Semester V 
Department of Chemistry, Surendranath College 
_________________________________________________ 
 

E e h g a e  be e  h b e . Mea  
that has fat in it is tender in a certain way, 
flavorful in a certain way. It's hard to deny 
he f a  e  he e.  

                                       ----------------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 co 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  cells hich 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 
barbec e  came in o English ia he Spanish, ho 

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 o refer o he na i es  me hod 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 
In erna ional s Men  Insigh s (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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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 

orld s prod c ion of anillin, a fragran  compo nd 
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  here. 
 

 
 

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 ra  foods don  ha e 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  ea  barbec e food beca se of he heal h 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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TANDOOR CORNER 
Swaleha Fatima 
 
Student Semester-V 
Department of chemistry, Surendranath College 
_________________________________________________ 
 
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 

andoori food , e en ho gh he dishes are 
essentially an amalgamation of the cuisines of 
Nor h India s in aders. The ord 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 impor an  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 red ces he 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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C ki g dema d  a e i , a ie ce, a d ab e all, a 

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

a  f gi i g ha k .  

 Judith B. Jones 
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WORLD OF JAM 
Nandan Go ami 
S den  Seme er V 
Depar men  of Chemi r  
S rendrana h College 
 
                                                                      
WHAT IS JAM 
 
Ja  a e ade f  c hed  g d f i  a d 

a  ha e a hic  c i e c  d e  high ec i  
c e . Ja  ce i g i  e f he  i a  

e h d  f f i  e e a i . Ja  diffe  f  Each 
he  i  he a  a e ia  ed, ce i g e h d  

a d addi i e . C e cia , Ja  a e e a ed b  
c ce a i g he i  i g he a  ea e  a  

a   ed ced P e e, hich e  i  a hic  
 ge ed c i e c .  

 
I  a  e e  de c i  f f i  E e , ec i  
f  he f i  a d c ce a e  he d c   a i  

he e i  acidi  a d ed ced a e  ac i i  a e e f-
e e i g. 

 
 
 
 
 
 
 
 
 
PREPARATION 
 
O e a i g c di i  e e de e i ed f  

e i i a  die . The eh d a ed f i  a e  
e e b e ded i g a ab a  b e de , he a i  f 
a e   ha  f c hed f i  a  18:34 g/g. S ga  

(65%) a  added  he c hed f i  (34.2%) 
f ed b  he addi i  f 0.4% ci ic acid a d 0.4% 

ec i .  

 
The e a  i e a  hea ed be ee  80 ℃ 
a 100 ℃ i  i  e  be ee  22  23 i . The ja  
a e  e e h  fi ed i  e i i ed ja , ea ed, a d 
a id  c ed de  i g a e   i i i e 
he a  e .  
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The d c  e e ed de  ef ige a i  
c di i  f  f he  a a i . Ja  a e  a e a  

d ced f  f e h a d d ied -deh d a ed 
a e . 

 
PRESERVATIVES 
 
Pec : Pec i  a e g, i ed chai  f ga  

ec e , hich a e f d a a  i  a  ce  
a . Pec i  a e f d i  f i , a ic a  i  he 
ee  a d c e . Whe  ja  e , ec i  a  a i a  

e, he g ec i  chai  ca  bi d  each he  ia 
i e ec a  i e ac i , f i g a ge  e . 

Thi  e  ge e a  f  a  he e i g i  f 
ja , hich i  a i a e  104 C. O ce i  ha  
f ed, he ja  ca  be a ed  c , a d he ge  

e  a  he a e  c e  f he ja , eadi g 
 e i g. The ec i  c e  f diffe e  f i  a ie  

f i  ch a  a e  a d b ac c a  ha e highe  
e e  f ec i  ha  h e ch a  a be ie  a d 
a be ie . I  ca e  he e a ja  i  bei g ade f  

a  ec i  f i , ei he  a highe  ec i  f i   
a  be i c ded,  c e cia  ec i   be 
added. C e cia  ec i  i  b ai ed f  he ee  

f ci  f i , hich ha e a a a  high ec i  
c e . 

 
S a : A  i a  a  f ja  i , f c e, he 

ga  c e , hich i  i a  f  he f a  a d a  
a e i  he i g ja  e . Ma  ja  eci e  
ec e d he e f a 1:1 a i  f f i   ga  i  

ja - a i g. A  e  a  ee e i g he ja , he ga  
a  he  he ec i  e   i  e ha ce  he ec i  ge -
f i g ca abi i  b  d a i g a e   i e f, 
dec ea i g he abi i  f he ec i   e ai  i  
e a a e chai . Addi i a , ga  i a  a 

e e a i e effec . 

Ac d : Acid  a e a  i a  i  he i g he ec i  
 e . The COOH g  i  he ec i  a e a  

i i ed, a d he ega i e cha ge   he ec e  
hi  i i a i  ca e  ca  ca e e i  a d 

e e  he ec i  chai  f  bei g ab e  f  he 
ge  e .  
 
T  a id hi , e eed he H f he i e  be 

gh  i  he a ge f 2.8-3.3. A  hi  e acidic 
H , he COOH g  a e  i i ed, e i g he 
ag i de f he e i e f ce . F i  a a  

c ai  acid   he  e -  i  ci ic acid, b  
a ic acid a d a a ic acid a e a  f d i  e e a  

f i . Whi  e acid i  be c ib ed b  he 
f i  f  hich he ja  i  ade, f e  hi   be 
e gh  each he de i ed H, a d f  hi  ea  

e  be added. The h ee fac  f ec i , 
ga  a d acid  be i  e fec  ba a ce f  ja   

e . If i  d e  ,  ca  f e  i   e f h e 
h ee fac  bei g eh  a i  a d 

de a di g he che i  behi d h  ja  e  i  
he fi  ace ca  f e  he   ide if  h   fi  i ! 

 
S  hi  ch ab  ja . N  e   e   
a he  e be  f hi  ja  d, he je  i  he 

e  ec i . 
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WORLD OF JELLY 
Sri ama Cha erjee 
S den  Seme er V 
Depar men  of Chemi r  
S rendrana h College 

 
WHAT IS JELLY 
 
Je ie  a e c ea  b a ce  i ce he  a e ade f 
f i  j ice  a a e  e ac  f f i .  

 
The de c i i  f a  idea  je  i e  i  1911 b  
Gold h Wai e a  be he f  i  e a a i g he 

a i  f je . Idea  f i  je  i  bea if  
c ed, a a e , a a ab e d c  b ai ed b  

ea i g f i  j ice  ha  he e i g a  i  
i e ,  f .  

 
Whe  e ed f  i  d, a d c  i h e e 

 e de  ha  i  c  ea i  i h a , e   fi   
 
 

 
 
 
 
 
 
 
 
 
 
 
ha  he a g e  h  d ced e ai  hei  ha e  a d 

a c ea  d c  i  ei he  , g , ic ,  
gh; ei he  i  i  b i e a d e  i  i  b ea  a d 

d e  hi  i h a di i c , bea if  c ea age hich 
ea e  a i g cha ac e i ic  face  

 
THE NAME 
 
The d e  c e  f  he F e ch d ge e, 

ea i g  c gea   ge . 
 
INVENTION 
 
Ge a  de e  a e he de e  ade i h a 

ee e ed a d f a ed ce ed c age  d c . 
Thi  i d f de e  a  f  ec ded a  je  b  
Hannah Gla e i  he  18 h ce  b , The Ar  
of Cooker . 
 
PREPARATION  
 
F i  je ie  a e e i id, e e ed i e  f f i  
j ice a d ga . Je  a i g i  a g d a   

e e e f i  f a  f  e j e  h gh  he 
ea . The  a ib e e  a e a  f i g 

 
1. Se ec i  f f i  (dee  c , a e,  e -

i e; f e  ed h e f i  ha  ha e eed  i  
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he   i , i e g a e , c a be ie , a d 
a be ie ) 

2. Wa hi g 
3. C i g i  ice  
4. B i i g i h a e  f  e ac i  f j ice (1.5 

i e  he eigh  f f i  f  ab  20-
30 i e ) 

5. Addi i  f Ci ic acid d i g b i i g (2g e  g 
f f i ) 

6. S ai i g f e ac  
7. Pec i  Te  (A c h  e , Je  e e  e ) 
8. Addi i  f ga  
9. B i i g 
10. J dgi g f E d i  (Shee /D /Te e a e 

e ) 

 
11. Re a  f c   f a  ( e ea f  

edib e i  added f  45 g ga ) 
12. C  a d e ai i g ci ic acid added 
13. Fi i g h  i  c ea  e i i ed b e  
14. Ca i g 
15. S age a  a bie  e e a e       

 

 
WHAT IS GELATIN 
 
Ge a i  i  a ei  b ai ed b  b i i g i , e d , 
iga e  a d/  b e  i h a e .  

I  i  a  b ai ed f  c   ig . I  i  ed a  
a c e e  f  f i  ge a i  a d ddi g .  
 
 

 
CHEMISTRY WITHIN 
 
The eac i  ha  cc  i  ca ed h drol i . Thi  
ha e  he  he ge a i  i  i ed i h a he  

a e -ba ed i id. Thi  i  a che ica  eac i  
beca e ce he c d  ec e  a e b e   
d , he  ca  be  bac  ge he  (I  he  

d  hi  i  e e b e). 
 
COMMON PRESERVATIVE 
 
SODIUM BENZOATE  
 
I  i  he  c  e e a i e ed i  acid  
acidified f d  ch a  je ie , ic e , , j ice  
e c.                                      
 

 
Be ic acid i  ab bed i  he ce  ha  dec ea e  
he i ace a  H. He ce he a ae bic 

fe e a i  f g c e h gh 
h h f c i a e dec ea e . Thi  i hibi  i a  
f ic ga i  ha  ca e f d i age.                                                                    

 
PECTIN 
 
I  i  a g  f b a ce  hich f  ge  he  
di ed i  a e  de  i ab e c di i . I  i  
de i ed f  he ec i  f d i  he idd e 
a e ae f a  ce .  
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P ec i  i  i b e b  i  c e ed  b e 

ec i  a  f i  i e   i  hea ed i  acidic edi . 

Pec i  i  ega i e  cha ged c id i  a  acid f i  
b a e. A  ga  i  added  he c id, he ec i -

a e  e i ib i  b ea  d  a d a fib  e   
ca ab e f i g i id  i  e ab i hed.  

 
The fib e e  f  he e  ece a  f  e 

e  f e e . Ge  f a i  de e d   he 
c e f Pec i  a  e  a   he he  fac , ch 

a  ec i  a d ga  c ce a i , he e e ce f 
c i i g age , e e a e, a d H. 
 
 
 

SWEETNESS AND LOVE FOR JELLY  
 
Whe  e ea  je  a e b d  g  he ig a  a d ia 
H g a  e e, facia  e e, Ma dib a  e e i  
eache   Ce eb a  c e  f  b ai .  

 

 
The  e ca  ea i e he a e f he f d, he e je . 
Whe  e ca  de a d i  a e  ee  a d j ic  a d 
g  he e e ce f he f d, e a  e  ea  je  a  

 eg a  de e .                                                                                                         
 
HEALTHY CHOICE 
 
Ge a i e i  a ei  d c  de i ed f  C age . 
I  ha  i a  hea h be efi  d e  i  i e 
c bi a i  f a i  acid .  

 
Ge a i e ha  bee  h   a  a e i  j i  hea h 
a d b ai  f c i  a d a  i e he a ea a ce 

f i  a d hai . S , a a  a  f  he d f 
che i  e e  i   dai  de e  i  i  hi  ee  

a .                                                             
 
S  hi  ch ab  je . N  e   e   
a he  e be  f hi  ja  d, he e e e 
a d c e e i  he e  ec i . 
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PRESERVE AND 
CONSERVE 
Indranil M kherjee 
S den  Seme er V 
Depar men  of Chemi r  
S rendrana h College  
 
 
WHAT ARE PRESERVE AND CONSERVE 
 
U fa i ia  i h he a e ? Tha  i  a igh  b  

bab   ha e ea e  he  i h  ea i i g. 
Ma be  i e he Mi ed F i  f a  f Ja .  

 
The  e  e e   ha  i  C e e. E e  Ja  ha  
c i  f e ha  e f i  i  ca ed a C e e. 
S  ba ica , a  C e e  a e Ja , b  a  Ja  a e 

 C e e . 
 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
N  e   a  ab  P e e e . The d e ai  i  
a . I  P e e e , h e iece  f f i  a e c ed a d 

ed ei he  i  i   j ice ,   e e  i  a e .  
I  Ch i a , e a  i e  ea  f i  ca e , igh ?  
 

 
Th e f i  iece  c e f  he e F i  P e e e . 
B  hi e e a e ea i g ab  he e  hi g , e 
h d a  ha e a  a  hei  igi  a d hi . 

 
HISTORY 
 
P e e i g f d i  a ce  ha  e e  e e f  
Pa e i hic e i d e e ca ab e f. I  ed  a e 
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hei  i a  ea ie  d i g he i e  f ca ci . 
H e , hich ha   i e i  i , ca  ea i  

e e e f d  di ed i  i . 

 
Q i ce a  he fi  f i  ed i  he A cie  G eece, 
ha  a  i ed i h H e , d ied e ha , a d 
ac ed igh  i  ja . R a  i ed he 
e h d b  c i g he Q i ce a d H e  ge he , 

d ci g he -ca ed P e e e. T  a  e 
e e  e e   e W d f 

Ja . S  e gh ab  b i g hi  a d  e   
e   he e a a i  a . 

 
PREPARTION 
 
P e a a  f P e e e: 
The e  a e F i  (  e - i e)  Wa hi g  
C i g i  hi  ice  B i i g i h a e  
Addi i  f Ci ic Acid d i g b i i g  S ai i g f 
e ac  Pec i  Te  (f  addi i  f ga ) he  
Addi i  f ga  B i i g  J dgi g f e d i  
( e e a e e )  Fi i g h  i  c ea  e i i ed 
b e  Wa i g  Ca i g  S age a  a bie  
e e a e. 

P e a a  f C e e: 
 

 
P e a a i  f c e e i  a  i e ha  f he 
Ja ;  diffe e ce i , i  ca e f c e e e 
ha  e i d f f i  i  ed.  

 
H e e , Che i  eh  c e  i  he ac i  
i  b h he e a a i  ce e . Le    ab  
ha . 

 
CHEMISTRY BEHIND 
 
Ha e  e e  de ed ha  h  ja   je ie  a e 
ge  i e? Pec i , hich i  e e  i  e e  f i  c e  
ei he  i  high  e  a , f  a ge  e  ha  

a  i id a  he d c  c  a d he  i  e . F i  
i h e  ec i  c e  ha e  be ied i h 
ec i  e e a . 
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D    h  d e  S ga  a  he  i  e a a i  
f he e d c ? S ga  b  he ge -f i g 

ca abi i  f he e d c  b  d a i g a e  a a  
f  ec i . S , i h highe  e e  f S ga , he e i   

ge  a e  a ai ab e i  he i e   
ic bia  g h a d h  i  i a  a a a  
e e a i e effec . S  a  ea  65-69% f S ga  

c e  i  e i ed i  he fi a  d c . Agai ,  ee 
e i e ha  he je  did  e  e , hi  i  

f e  d e  he ac  f acidi . Th gh f i  ide 
e acid a a , b  f e  e a acid  a e eeded 

 be added. Ci ic Acid & Ta a ic Acid a e c  

ed. A H f 2.8-3.3 i  eeded  a  he ge   e  
e .  

S  hi  ch e ca  a  ab  P e e e a d 
C e e.  

 
The W d f Che i   , i  e e  a a  

e. E d e  be  f hi g  a e e a g ed 
eh  i h Che i , a d he i che  d i  
 a a  a  f i , hich a e  he ic P e e e 

a d C e e e e  a e . H e e ,  e  
ha  i  i  add  e a e   i che  ife, 

high igh i g he  ha e i g che i  i  
c i g. 
 
N  e   e   he  e be  f hi  ja  

d, he c e a d a a ade i  he e  
ec i . 
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COMPOTE AND 
MARMALADE 
P lakendra Na h Band opadh a  
S den  Seme er V 
Depar men  of Chemi r  
S rendrana h College 
 

 
WHAT IS COMPOTE 
 

 
 
I  i  a e f e e e, ade i h f e h  d ied f i , 
c ed  a d  i  a ga    ha  he f i  

iece  a  e ha  i ac .  
 
WHAT IS MARMALADE 
 

 
 
 
 
 
 
 
 
 
 
 
 
I  i  i  he a e f  e e e  ade i h ci  
i ce i  i c de  he ci  i d  a  e  a  i e  f i  

a d . 
 
PREPARATION 
 

 
Ma a ade i  a f i  e e e ade f  he j ice a d 

ee  f ci  f i  b i ed i h ga  a d a e . I  i  
ai  ade f  bi e  a ge, b  i  i  a  ade 

f  ee  a ge, g a ef i , e  e c. 
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C e i  ade f  he f i  i e a e, jac f i , 

a ge e c., ga   a d ice  i e ci a , 
c e, a d  e c.   
 
HISTORY 
 
C e c f ed  he edie a  be ief ha  f i  
c ed i  ga   ba a ced he effec  f h idi  

 he b d . The a e i  de i ed f  he La i  
d c i , ea i g i e. I  a e edie a  

E g a d i  a  e ed a  he begi i g f he a  
c e f a fea  (  e i e  he ec d  f h ee 
c e ), f e  acc a ied b  a c ea  age.  

 
The d " a a ade" i  b ed f  he 
P g e e a e ade, f  a e  ' i ce'. The 
R a  ea ed f  he G ee  ha  i ce   
c ed i h h e  d " e " he  c .  

 
The A ici , R e   e a aga  g e  chef 
ga e a eci e f  e e i g h e i ce , e  a d 
ea e  a ached, i  a ba h f h e  di ed i h 

def R a  a a ade. P e e e  f i ce 
a d e  a ea a g i h e, a e,  a d 

ea . 
 
CHEMISTRY BEHIND 

 
Ma a ade i  a je  e i  a e. Thi  i  d e  he 

e e ce f ec i . Ci  f i  c ai  0.5%-3.5% 
ec i  hich i  a ge  e e  i  ee  i  f he 

f i . Pec i  i  a c e  accha ide 
(ca b h d a e) c i i g ai  f e h  
e e ified , d-1, 4-ga ac ic acid i . The 
a e age ec a  eigh  f ec i  i  ab  50,000-
180,000 Da.  
 
I  ca e f Ma a ade, ga  b  he ge  f i g 
ca abi i  f he e d c  b  d a i g a e  a a  
a d he hea  i.e., e i  he eac i  he   c de e 
he ec i  e   e . 
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I  ca e f c e, he e a a i  ce  i  i i a  

e  ch, b  c e d e   c ai  he ee  a  
f f i  he e he ec i  ie , ha  i  h  i  i  i id i  
a e. Ge e a , c e i  ee  i  a e ( e f 
ga  ) h gh i  ha  a H ea  3.0-4.0 d e  

he e e ce f a  e  f acid  i e ci ic acid, 
a eic acid e c. 

 
I  c c i , e ca  a  ha  he d f che i  
i  a , a d he c i g che i  i  j  a 
e e e a i  f i  bea . I  i che  e d e  e f 
a a  acid  a d che ica  c d  c e ge he  
 f  a e  a e i h e  f ag a ce. H e e , i  
da '  da e he afe  a d h gie e a e big i e . 

He ce, e  add e a e    i che  ife, 
he  e i g a d ib a  a  f che i  i   

dai  ife. 

 
S  hi  ch ab  c e a d a a ade. N  e  

 e   a he  e be  f hi  ja  d, 
he ch e  i  he e  ec i . 
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CHUTNEY 
Ani a Kha oon 
S den  Seme er V 
Depar men  of Chemi r  

         S rendrana h College 

 
CHUTNEY 
  
I  i  a fa i  c di e   a ce  i  he c i i e  f 
he I dia  bc i e . Ch e  a  be ea i ed i  

ch f  a  a a  e i h, a g d ea  
ga i h, g   c d, c c be , ic  c c , 

ic  i , ga ic, gi ge , i  di i g a ce.  
  

 
DIFFERENT FORMS 
 
D e  he a e  f I dia, he d ch e  ha  
diffe e  a e  i  diffe e  ace  a g i h 
diffe e  a e a d e e.  
 

 

 
 
 
 
 
 
 
 
 
 
 
A  f  e a e, i  Ta i  Nad , ch e  i  ca ed 
Th ga a  hich i  a a  i  e e, i  A dh a 

P ade h i  i  ca ed R i Pacchadi  e c. Ch e  
ha e   e f e e : -- hic  a   je  

e a e a d i id e a e. 

 
HISTORY 
 
Ch e  a  fi  ade a  500BC i  I dia, i  he f  

f ic e. La e  B i i h a d R a  e e ad ed hi  
a   e e e he f d. D i g he B i i h e i d i  

I dia, a  g ea e  i  f f eig  a d a ied f d  
i c ea ed i  N he  E e, ch e  fee   f 
fa  i  B i ai .  
 
PREPARATION  
 
The e a e a  e  f ch e  a ai ab e 
h gh  he d. B  he ai  e  a e f i  

(c  i  iece ) > ga  > h  a e  > i i g. 
I dia  ic e  e a d i  a  a ic i g age , 
b  A g -I dia  e ch e  e  a   cide  

i ega . 
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CHEMISTRY BEHIND 
 
The  i e e i g hi g i  he e e a d a e f a 
ch e . D    h  e ch e  i  a  i  

a e? ch e  i e c c  ch e  a d a  
e ha e c de ed e e e. Thi  i  d e  he 

e e ce f acid  i h high ec a  eigh , ga  
 a d hea . 

 
I  he ce i g a  f ch e , high hea  ca e  
c de e i  ga  a d acid  ( i e a eic acid, a ic 
acid, a a ic acid e c.) a d f  a d c  hich ha  
a high ec a  eigh  a d c ea e a  e a e. 
A g hi  e f i  ch e  e  he ee  f he f i  

he e he ec i  i.e., he ai  ge a i  c d ie  
hich ca e  high a  e a e. A  f  e a e, 

a e c ai  1  1.5%, ci  ee  c ai  30% 
ec i .  The i id f  f ch e  c ai  high ga  

a d ha  i  h  i  i   e  c de ed i  a e.  
 
 

HEALTH AND NUTRITION 
 
Ch e  a e e  hea h  a d a  e  a  e  
efficie  a   e e e a a  f i . Ch e  i  

  a i f   a e b d  b  a g i h i  a  
ac  a  a a a  bi ic .  

 
Mi  ch e  i  e f he  hea hie  ch e  
a  i  i  he  i   dige i e e . H e e , he 
high i  a d ice  a e he ch e  i a i  

hea h . 

 
A  he e d e ca   a  ha  he c i g 
che i  a e  a  e e e a i  f he e e  
che i  d a d i  j  h  i  bea  h gh 
a e, c , f ag a ce. F  a i g a f d  

dige i , he che i  ie  e e he e. A d i  
gge   ha  e ha e  add e a e i   

i che , he  a i g a d a i g a  f 
che i  i   dai  ife.  
 
S  hi  ch ab  ch e . N  e   e   
a he  e be  f hi  ja  d, he Je -O i  he 

e  ec i . 
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MAGIC OF JELL-O 
Reraj Bi a  
S den  Seme er V 
Depar men  of Chemi r  
S rendrana h College 
 
ABOUT JELL-O 
 
Je -O i  a a ie  f ge a i  de e  (f i -f a ed 
ge ), ddi g , a d -ba e c ea  ie . The igi a  
Je -O ge a i  de e  (ge e ici ed a  je - ) i  he 
ig a e f he b a d. Je -O i  a egi e ed 
ade a  f K af  Hei  a d i  ba ed i  Chicag , 

I i i . 

 
HOW OBTAINED 
 
Je -O i  d e a ed ( ead - -ea ),  i  de  
f , a d i  a ai ab e i  a i  c  a d f a . 
The de  c ai  de ed ge a i  a d 
f a i g , i c di g ga   a ificia  ee e e . I  
i  di ed i  h  a e , he  chi ed a d a ed  
e . F i , ege ab e , a d hi ed c ea  ca  be 

added  a e e ab a e ac  ha  ca  be ded 
i  ha e . Je -O i  chi ed i  a ef ige a  i  i  i  
e  . 

 
HISTORY BEHIND 
 
I  1964, he ga  "The e'  a a   f  Je -O" 

a  i d ced, i g he d c  a  a " igh  
de e " ha  c d ea i  be c ed e e  af e  a 
hea  ea .  
 

 
 
 
 
 
 
 
 
 
 
H e e , h gh  he 1960  h gh he 1980 , 
Je -O'  a e  eadi  dec ea ed.  
 
Ma  Je -O di he , ch a  de e  a d Je -O 
a ad , beca e ecia  cca i  f d  a he  ha  

e e da  i e . Ma e e  b a ed hi  dec i e  
dec ea i g fa i  i e , a "fa - aced" ife e a d 

e '  i c ea i g e e .  

 
B  1986, a a e  d  c c ded ha  he  i h 

g chi d e  a e  cha ed Je -O. T   
hi g  a d, Je -O hi ed Da a Gi ia   he 

dec i e. The a e i g ea  e i i ed he Je -O 
eci e  b i hed i  a  c b  a d edi c e ed 

Jigg e , a h gh he igi a  eci e did  e ha  
a e.  
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JIGGLER 
  
The  a e ica  Je -O ac  ded i  f  ha e  
a d ea e  a  fi ge  f d.  

 
Je -O a ched a a i e a e i g ca aig , 

ab  fea i g Bi  C b  a  e a . The 
ca aig  a  a h ge cce , ca i g a ig ifica  

a e  gai . C b  beca e he c a '  ddi g 
e e  i  1974 a d c i ed a  he ice f 

Je -O f  a  hi  ea . O e  hi  e e a  he 
h iece f  he c a , he he ed i d ce 

e  d c  ch a  f e  Je -O P  (i  ge a i  
a d ddi g a ie ie ), he e  S ga -F ee Je -O, 

hich e aced D-Ze a i  1984 a d a  ee e ed 
i h N aS ee ; Je -O Jigg e  c ce a ed 

g i ac ; a d S a i g Je -O, a ca b a ed 
e i  f he de e  ed a  he "Cha ag e f 

Je -O." I  2010, C b  e ed a  Je -O 
e e  i  a  - i e eb e ie  ca ed OBKB.  

 
JELL-O SHOT 
 
A  a e a i e eci e ca  f  he addi i  f a  
a c h ic be e age  he i , c ib i g 
a i a e  e hi d  e ha f f he i id 
added af e  he ge a i  ha  di ed i  a b i . A 

e i g f he e i g i e i  ca ed a "Je -O 
h ",  he ge e ici ed "Je  h ", a  a ie .  

 
The a i  a d i i g f he addi i  f he i  
a e i a  a ec ; i  i   ib e  a e Je -O h  

i h i  a e, a  he c ida  ei  i  d  
ge a i  c i  f chai  hich e i e a h  i id  
de a e he  bef e he  ca  he  ef  a  a 
e i id c ida  e i . P e a c h  ca  

be hea ed fficie   b ea  d  he e ei , a  
i  e a a e .  

 
MANUFACTURIN AND TOURISM 
 
A  f 2012, LeR , Ne  Y , i   a  he h e 

f Je -O a d ha  he  Je -O M e  i  he 
d, ca ed  he ai  ad h gh he a  
. Je -O a  a fac ed he e i  Ge e a  

F d  c ed he a  i  1964 a d e ca ed 
a fac i g  D e , De a a e. The Je -O 

Ga e  e  i  e a ed b  he Le R  Hi ica  
S cie  a  he Le R  H e a d U i  F ee Sch , 
i ed  he Na i a  Regi e  f Hi ic P ace  i  

1997.  
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A  he e , i i  ca  ea  ab  he hi  f 
he de e  f  i  i ce i .  

 

 
The e  ffe   a  a i g a e ia  f  
Je -O, ch a  ge  b adde  a d ca e ' h e , 
a d a i  d . The Je -O a  i  Ma  Ci , 
I a, d ce  A e ica'   f ead - -ea  Je -
O ge a i  de e  a d ddi g c . 
 
ADVERTISING 
 
Jac  Be '  - a ed adi  h  did  b ea  f  
c e cia . I ead, a ce  D  Wi  
i c a ed eeche  ab  Je -O i  he g a  
a  a ia e ace ,  Jac '  feig ed c ic 
a a ce. L ci e Ba '  M  Fa i e H ba d, he 
adi  edece   TV'  I L e L c , a  a he  

a  g a  ed b  Je -O f  ch f i  
124-e i de . Ba '  cha ac e  Li  C e  f e  

e ed he g a  i h he i e  g ee i g "je -  
e e b d !" S  a  e e ca aig ed f  hi  

d c . 

 
 
FLAVOURS 
 
The f i g a e he f a  f Je -O d c  ha  
a e c e  bei g d ced A ic , Be  B e, 
B ac  Che , Che , Che  Le ade, C a be , 
F i  P ch, G a e, Le , Li ea, Ma g , 
Ma ga i ab, Me  F i , Mi chief G a e, C -
Cha gi g Mi chief J ice, Mi chief S da P , 
O a gea, Peacha a d  . 
 
FOOD VALUE AND NUTRITION 
 
Ge a i  i  ich i  ei  a d ha  a i e a i  acid 

fi e ha  gi e  i  a  e ia  hea h be efi .  

 
The e i  e ide ce ha  ge a i  a  ed ce j i  a d 
b e ai , i c ea e b ai  f c i , a d he  ed ce 
he ig  f i  agi g. S  hi  ch ab  Je -O. 

 
Wi h hi  Je -O , e   e d  j e  i  he 
Ja  W d a d ee ha  i  i  e f   i  he 

e  ec i . 
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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. 
 

      A  , 
  ,    

.  

 
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: A   B    
unsweetened chocolate: these are made from pure 
chocolate liquor (100% cacao with no sugar added)  
 
Bittersweet Chocolate: these are sweetened 
da  c c a   a  a d c c a b  a d  
35% chocolate liquor (70-100% cacao) 

Semi-sweet Chocolate: these are dark, 
d c c a  ad    15% c c a  

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 
c a   10% c c a   a d 12%  
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 
. I     (  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 
M  ,    
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 

-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 

 
      , 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 
H      70 , 

     H    
  70   H   

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  Addic i n . 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 Lo e drug  by the popular media 

hich make  ch c la e a Se  b i e  f all ime.  
 

 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 T  means G d  and 
B a   F , F   G , and suffix 

 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    
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 A a da , which means joy, delight, and 
A d .  

 It is a fatty acid and a neurotransmitter derived 
from arachidonic acid. It is also known as N-
a ac d a a  (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 b a  a d 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. Seroton       

      
depression and regulate anxiety. 

OPIOIDS (C55H70N4O7):  
 

 The natural brain chemical E a  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,   s 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 c i ine, f am i  a gelling  abili ing agen  in 

hich ai  i  ended. F am  ha e been e en  in 
man  f m  e  he hi  f c king, ch a  

hi ed c eam, me ing e, and m e. In he e ca e , 
he inc a i n f ai   an he  ga  c ea e  a ligh e  
e e and a diffe en  m h feel. F am  add fla  
i h  ignifican  b ance, and h  all  c k   

in eg a e ne  fla  i h  changing he h ical 
c m i i n f a di h. 
 

 
C a  

 
M e ecen l , f am  ha e bec me a a  f m lec la  
ga n m  echni e. In he e ca e , na al fla  
( ch a  f i  j ice , inf i n  f a ma ic he b , e c.) 
a e mi ed i h a ne all  fla ed gelling  

abili ing agen  ch a , aga   leci hin, and ei he  
hi ed i h a hand-held imme i n blende   

e ded h gh a hi ed c eam cani e  e i ed 
i h ni  ide ca idge . S me fam  f d-f am  

a e f amed e e , f amed m h m, f amed bee  
and f amed c c n . An e ma  he m  hi  i  
c mm nl  ed  make he e f am   

 
 
 
 
 
 
 
 
 
 
 
 
h gh he making f a ck, c ea ing a gel, and 

e ding h gh he ni  ide cani e . 
 

M  
 
ICULINARY FOAM CREATION 
 
T  f m a able f am and em l i n, a fac an , ch 
a  leci hin, m n gl ce ide   ein , m  be 

e en   ed ce he in e facial en i n be een he 
ai - il ha e and he a e  ha e.  

 
C a  F a  
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If he fac an  a e a  e al c ncen a i n  a  he 
in e face, ein  a e gene all  le  effec i e han 
mall fac an , ch a  leci hin  m n gl ce ide , 

a  dec ea ing he in e facial en i n. Of c e, hi  i  
n  e f hea ed bean  he  ein, hich 
eadil  f m  c i  f am.  

 
F am  c n i  f  ha e , an a e  ha e, and a 
ga e  ha e. F am  ha e been ed in man  f m  
in he hi  f c king, f  e am le, hi ed c eam, 
ice c eam, cake , me ing e, m e, and 
ma hmall . I  ha  a ni e ligh  e e beca e f 
he in  ai  b bble  and/  a diffe en  m h feel. 

Ic  c a  
 

 
Ma a  

 
In m  f he e d c , ein  a e he main 

face-ac i e agen  ha  hel  in he f ma i n and 
abili a i n f he di e ed ga  ha e. T  c ea e a 

ein- abili ed f am, i  all  in l e  b bbling, 
hi ing,  haking a ein l i n and i  f aming 

e ie  efe   i  ca aci   f m a hin enaci  

film a  he ga -li id in e face f  la ge am n  f ga  
b bble   bec me inc a ed and abili ed. 
When ein c ncen a i n  a e inc ea ed  hei  
ma im m al e, he f aming e  and f am 
f ma i n a e gene all  inc ea ed. Of en  c m a e 
f aming e ie  f a i  ein , he f aming  

F a  Ca  
 

e  a  a ecific ein c ncen a i n i  
de e mined. A ein ill al a  ha e ce ain e e  
ha  i  m  e c me, ch a  g a i a i nal and 

mechanical; i  i  he ein'  abili   abili e f am 
again  he e e e  ha  de e mine  he f am'  

abili . The f am'  abili  i  all  e e ed a  he 
ime e i ed f  50% f he li id  d ain f m f am 

(a 50% ed c i n in f am l me 
F am  a e ne f he echni e  m  a cia ed i h 
m de ni  c king. The  a e ea   make, e  

e a ile, and f n  e and ea . F am  ha e been 
a nd adi i nal c king f  a e  l ng ime and 
incl de hi ed c eam, head n bee , and e en b ead 
d gh. 

Ma a  
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A  he m  ba ic le el, f am  a e a c e ha  a  
ai  in b bble . F am  a e imila  in hi  a   an 
em l i n, hich i  hen a li id a  fa  in a 

c e,  fa  a  li id  in a c e.  The 
c e can be made f m a a ie  f hing  ch a , 
ein , a e ,  fa . The e e f he f am i  

de e mined b  he i e f he b bble  and h  m ch 
li id i  in he f am.  
 
HISTORY 
 
The fi  e f c lina  f am  da e   he 1700'  hen 
b h ee  and a  ffle  e e c ea ed. The 
name ffle li e all  an la e   " ffed ", hich i  
a de c i i n f he di h and he f  ma e  hich i  
nei he  fl ing n  c m le el  lid. The e f f am  
e l ed  me ing e  and e en all  he c eam ha  i  

 in man  g me  be e age  da . C lina  f am  
a e f en c ea ed i h al fla  aken f m ck, 
f i  j ice , ege able ee  and e en . The e a e 
c mbined i h abili ing agen   e en  b eakd n 
la e . S abili e  ange f m na al lan  and animal 
de i a i e . E am le  f c mm nl  ed abili e  a e 
aga -aga  and leci hin. De ending n ha  i  being 
made, fa  and egg hi e  ma  al  be ed. 

 
Ai  i  hen in d ced in  he e h gh a mechanical  
f ce in he f m f hi ing. F am  made i h he e 

f a handheld imme i n blende  e l  in a delica e 
f h like ha  f nd in ca ccin . On he he  hand, 
h e made i h he e f a ecial c eam hi e  

called a i h n e l  in me   ai , hich i  den e 
f am c m a able  m e. In he ame a  ha  

adi i nal f am  can be made ei he  ee   a , 
 can m de n c i ine f am . The  can al  be e ed 

in a ange f em e a e  f m c ld  h .  

 
Like man  he  m lec la  ga n m  echni e  
f am e e  a n mbe  f e  ha  all in   
gi ing i  a dience a be e  dining e e ience. Fla  
i  ne f he m  im an  f nc i n  ha  f am ca ie  
in he ki chen. I  all  c k   inc a e a i  
a e  in  di he  being c ked i h  changing 
h ical make . F am can im l  be added n  f 

a c m le ed di h and i  ill deli e  he de i ed fla . 
 
PRESENTATION WITH FOAMS 
 
Wi h  an  d b , c lina  f am  al  la  a la ge le 
in he a  a di h l k  hen i  i  e ed. L ng bef e 
he ad en  f m de n c king, f am  had al ead  
e ed  make di he  l k m ch m e a e i ing.  

 

 
 
Wi h he e f ne  a ache  and e i men  in 
c ea ing he e ai  b ance , he i n  f  c ea ing 
en icing di he  a e idened. 
 
CREATIVITY WITH FOAMS 
 
One f he hing  ha  can make dining m e enj able 
i  he e e ience f ne  hing . F am  make i  ible 
f  dine   feel diffe en  e e  in hei  m h. Thi  
i  e eciall  e hen i  i  c mbined i h he  f d  
ha  e en  he  e e . I  al  all  f  he e f 
n h d  c king me h d  ch a  he f ma i n f 
a ce  and e en a m f am . 

 
PRESERVATION WITH FOAMS 
 
On a m e ind ial le el, he d c i n f f am  

i h he e f a i h n make  i  ible  e he e 
b ance  l nge . M de n c i ine f am  ha e an 

e ended helf life and a e n  ce ible  ab bing 
mell and a e f m he  f d  d e  age i n. 
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Thi  mean , be e  a ing and f e he  di he  ill be 
e ed  dine . F  a f am  la  m e han a fe  
ec nd , i  need   be abili ed.  

 

 
 

 
The e a e man  a   abili e a f am, f en b  
hickening  gelling he li id. F  be  f aming ac i n 

be e  ick li id  ha  a e hin and a e  and d   
n  c n ain man  a icle . If  an   make f am 
f m a hicke  a ce,  can  a e ing, i  d n n il 
i  bec me  hinne .   
 

 

THICKENED LIQUID FOAMS 

 
One f he im le  a   c ea e a f am i   c mbine 
a li id i h a hickening ing edien , ch a , an han 
g m. Then  in d ce ai  in  i , all  h gh 

hi ing, blending,  ing a hi ing i h n. Thi  
all  e l  in a c e, e  f am ha  i  n he 

ligh e  ide. Xan han g m i  all  added in a 0.2%  
0.8% a i , de ending n he den i  f f am de i ed. 
 

 
F am  ha e been ed in man  f m  f c king, a  f  
e am le, hi ed c eam, ice c eam, cake , me ing e, 
m e, and ma hmall . The e a e e lained in 
de ail in he ne  ec i n  f hi  cha e .  
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CREAM 
Bis anath Dari 
Student Semester V 
Department of Chemistr  
Surendranath College 
 
 
INTRODUCTION 
 
N ada  CREAM i  an e emel  la  f d i em 
all e  he ld. Ba icall , c eam i  a dai  d c  
c m ed f highe -b e  fa  la e  kimmed f m 
he  f he milk bef e h m geni a i n. I  c l  

i  ligh l  ell  e & i  i   c ncen a ed han 
milk.  

 
WHAT IS CREAM 
 
The fa  a  in n n-h m geni ed milk ha  fl a  n 
he ab e a  f milk i  gene all  kn n a  c eam. 

Wi h i  m h el e  feel, i  enhance  a e f 
c ffee, ie,  & man  m e f d i em . C eam 

all  e a ed in fac , b  i  can be e a ed a  
h me al . A g d balanced c eam (ba ed n fa  

e cen age) ha   man  needed i amin  & 
n i i n  f  h man b d  and hence c eam i  

ea ed a  a g d f d i em. 
 
CREAM MANUFACTURING PROCESS 
 
F  e a a i n f c eam in fac  fi e main e  
a e f ll ing:  
 
 
 

 
 
 
 
 
 
 
 
 
 
 
S  & C a : He e in hi  e , a  
fi , he fa  gl b le  a  f milk i  e a a ed. The 

ce  f kimming f milk i  d ne in a cen if gal 
c eam e a a .  
 
Fa  S a a a : In he ec nd e , fa  

anda di a i n i  d ne  b ain he needed fa  
c n en .  
 
H a : Ne , h m geni a i n i  d ne  

e en  he c eaming hen men n d ing age. 
Thi  e  al  hel   inc ea e he c eam i c i .  
 
H a  T a : In hi  e , hea ing i  d ne  
inac i a e mic bial li a e  and hi  ea men  hel  

 de  a h genic ge m  i h  damaging he 
c eam'  gan le ic ali ie . 
 
S  & Ma a : The a e i ed c eam i  
n  ma ed i h acidif ing, a ma ic  e en 
hickening me hilic lac ic bac e ia. Thi  e  gi e  

m e a e  he c eam and ide  ec i n 
again  lac ic acid and bac e i cin d c i n.  
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DIFFERENT TYPES OF CREAM   
 
The e a e e e al e  f c eam a ailable in he 
ma ke  de ending n he e cen age f milk fa . 
S me ell-kn n c eam  i h he e i h % f milk 
fa  i  in he f ll ing cha .  
 

 
Be ide he e, he e a e me he  c eam al  
a ailable in he ma ke , namel , d ble c eam, hea  
c eam, b e  e c. 

 
USE OF CREAM   
 
N ada , c eam i  ed la gel  in f d ind . F  
i  m hne , f  e e and fla  c eam i  ed 
in man  f d i em . C eam i  ed in ch c la e 
man fac ing, bake , a , bi c i  man fac ing 

e c. C eam i  al  ed in c king like in making  
and in man  he  di he .  

 

 

 
 
CONCLUSION 
 
U ing f c eam in man  f d i em  i  e emel  

ef l, n  nl  f  a e & e e f f d b  al  i  
i  g d f  h man b d . A g d balanced c eam 
c n ain  fa  l ble i amin  like i amin A, D, E, & 
K, hich i  e  e en ial. Be ide hi , c eam c n ain  

me mine al  al . On he he  hand, me 
a a ed fa  e en  in c eam i  n  g d f  h man 

b d . C n m i n f ch c eam ma  inc ea e 
ch le e l hich i  n  g d f  h man b d . S  hi  
m ch ab  c eam. Le   m e n  he m  
im an  a , Ice-C eam. 

Name f c eam % f milk fa  c n ain   
Cl ed c eam  A  lea  55% 
Whi ing c eam 30%  36% 
Hea  c eam M e han 36% 
       Ligh  c eam 18%  30% 

        S  c eam A  lea  18% milk fa  
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HISTORY OF ICE 
CREAM 
Abhik Kumar Manna 
Student Semester V 
Department of Chemistr  
Surendranath College 
 
INTRODUCTION 
 
Ice c eam i  a ee ened f en f d icall  ea en 
a  a nack  de e . I  ma  be made f m dai  milk 

 c eam and i  fla ed i h a ee ene , ei he  
ga   an al e na i e, and an  ice, ch a  c c a 
 anilla. The mi e f c m nen  c led bel  

he f ee ing in  f a e   e en  de ec able 
icec al  f m f ming. Ice c eam i  f med a  
e emel  l  em e a e  (bel  2 C  35 F).  
 

 
I  bec me  m e malleable a  i  em e a e 
inc ea e . Ice c eam i  a mi e f milk, c eam, 

ga , and me ime  he  ing edien  ha  ha  been 
f en in  a f , c eam  deligh  ing ecial 
echni e . 

 
HISTORY 
 
O   F  D : A kind f ice-c eam 
di c e ed in China ab  2nd cen  BC. Th e 
ime ice c eam  e e e a ed b  milk and ice  

 

 
 
 
 
 
 
 
 
 
 
 
 
 
mi e a  f en b  acking i  in  n . R man 
em e  en  hei  la e   m n ain   b ing  
back f e h n  hich a  hen fla ed and e ed 
a  an ea l  f m f ice-c eam. In 1500 -1600 CE 
Ma c  l  bli hed eci e f ice c eam d ing hi  

i   china and in d ced hem  I al .  On Ma  
12, 1777 fi  ad e i e a  bli hed b  Ne  Y k 
ci .  

 
Ice c eam ndae  in en ed hen i  a  illegal  ell 
ice c eam da  d ing he la e 19 h cen . 
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AMERICA: Ice c eam c me  in he Ne  W ld f m 
a le e  i en in 1744 b  G e n  William Bladen. 
P e iden  Th ma  Jeffe n a  aid  a fa i e 
18- e  eci e f  an ice c eam delicac  ha  
e embled a m de n-da  Baked Ala ka. In 1813, 

D lle  Madi n di c e ed a be  ice c eam. In 
1874, he Ame ican da f n ain h  in en  he ice 
c eam da. Ice c eam became an edible m ale 

mb l d ing 2nd W ld Wa .  

 
In 1945, fi  "fl a ing ice c eam a l " a  b il  f  
ail  in he e e n Pacific. 

EUROPE 
 
The fi  eci e f ice c eam in F ench f  fla ed 
ice  a ea  in 1674, eci e  f  fla ed ice  a  

d ced le  C nfi e , le  Li e , e  le  F i , 
a ing i h he 1692 edi i n. Ice c eam eci e  fa  

a ea  in eigh een h cen  in England. 
 
SOUTH ASIA 
 
In he 16 h cen , he ela  f h emen  b ing ice 
f m he Hind  K h  Delhi, he e i  ed a  f i  

be . K lfii  a fam  f en dai  de e  f m he 
Indian bc n inen  and i  de c ibed a  " adi i nal 
S h A ian ice c eam." 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
COMPOSITION 
 
Ice c eam m  c n ain 10  16 e cen  milk fa . Ice 
c eam  ha  c n ain le  han 10% milkfa  a e efe ed 

 a  "ice milk"  m e la l , "l  fa " ice c eam. 
In addi i n  milk  c eam, ice c eam f en c n ain  

abili e , like gl en,  hel  kee  he mi e a 
c n i en  e e. 
 
 
MAIN INGREDIENTS 
 
Milkfa : >10% - 16% 
Milk lid -n -fa  ( nf): 9% - 12% 
S c e: 10% - 14% 
C n  lid : 4% - 5% 
S abili e : 0% - 0.4% 
Em l ifie : 0% - 0.25% 
Wa e : 55% - 64% 
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CONCLUSION 
 
The e a e  man  kind  f ice c eam. The chea  ice 
c eam c n ained he highe  e all fa  c n en  and 
highe  e all ai  c n en . On he he  hand, ice 
c eam c n aining a high am n  f ai  can be bad. 
The medi m ice c eam came in he middle in b h he 
fa  and ai  e . In addi i n, he medi m ice c eam 
c n ain  em l ifie ; m n gl ce ide  and 
digl ce ide . The l e  iced ice c eam c n ain  
gl c e and f c e . 
 

 

 

 
 
S  hi  m ch ab  hi  f Ice-c eam . Le   n  
m e n  he a ie  f ch Ice-C eam  ha  a e  

la  all e  he ld de ending n he addi i e . 
 
 
 



VARIETY OF ICE 
CREAM 
Ashish Ranjan 
Student Semester V 
Department of Chemistr  
Surendranath College 
 
 
INTRODUCTION 
 
Ice c eam de i ed f m he d iced c eam   
c eam ice . I  i  a ee ened f en f d ea en a  a 
de e . Ice c eam i  a mi e f milk, c eam, ga , 
and me ime he  ing edien  ha  ha e been f en 
in  f , c eam  ing ecial echni e . A fe  ice 
c eam a ia i n  incl ding f en c a d, f en 

g  and e en ing edien  like c c n  milk. 
 
COMPOSITION 
 
Ice c eam m  c n ain 16% milk fa . Highe  milk fa  
ice c eam ha  a m he  e e beca e he  
c n ain a l e  am n  f a e  and fe  ice c al . 
S ga  b i e  a e all  added  ide he 

ee  fla  ha  m  e le e ec . 

 
 
 
 
 
 
 
 
 
 
 
 
CLASSIC VARIETIES 
 
De ending n he eci e, ing edien , c l , fla , 
c n i enc  e c, he e a e  man  la  a ie ie  f 
ice c eam  a ailable. S me m  la  am ng hem 

ill be di c ed he e. 
 
VANILLA ICE CREAM 
 

 
F  a anilla fla , fe  d  f anilla e ence i  
e i ed  f ld al ng i h c nden ed milk. 

 
CHOCOLATE ICE CREAM 
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F  a ch c la e fla  and c l , c c a de   
d inking ch c la e i  e i ed  f ld al ng i h 
c nden ed milk. 
 
BUTTER SCOTCH ICE CREAM 
 

 
F  b e  c ch a ie , half c  f c hed aline 

 b e  c ch chi  i  e i ed in he ice c eam. 
 
DRY FRUIT ICE CREAM 
 

 
F  hi  ab  half c  f ch ed d  f i  m  be 
added  f ld i h c nden ed milk. 
 
OTHER FLAVOUR VARIETIES 
 

The e a e c n le  n mbe  f ice c eam fla . 
C n ide ing he la i  f he ice c eam  am ng  
he e le, he make  a e c n an l  c ming  i h 

ne  fla .  
 
Al ng i h he adi i nal anilla ice c eam, ch c la e 
ice c eam, mang  ice c eam, e c. he e a e n  man  
diffe en  he  fla  a ailable. 

 
S me f hem a e: Ra be , C ffee, Ca amel, Sea 
Sal , B bble G m, C kie  and C eam, Min  i h 
Ch c la e Chi , S a be , Lem n S be , 
Pe e min  e c.  
 

 
 
K lfi Ice C eam  a e al  a g d i n in ice c eam 
fla  hich i  made ing all he Indian 
ing edien . 
 
VARIETIES BY SHAPE 
 
The e a e ignifican  n mbe  f ice c eam ha e  
a ailable. The  a e Ice c eam c , c , ca , 
b c , a , a  a  and  n.  
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S ndae i  he m  la  and fam  ice c eam 
de e  a ailable. I  i  he c mbina i n f ice c eam  
al ng i h diffe en  ing  and  ha  
enhance  he a e f hi  ama ing de e . In gene al, 
he ice c eam ndae i  made b  adding me c  
f ice c eam in a all gla .  

 
La e  he diffe en  fla  f ing edien , ing , 
and  a e added n he ice c eam c . The 
en i e c mbina i n e l  in he c me ha  ha  he 

en ial  make e e  hea  em  f  i .Y  can  
i h e e imen ing i h diffe en  fla  f , 

ing edien , ice c eam  and ing   ge  a ne  
ndae e e  ime. 

 
VARIETIES OF CONES 
 
The e a e diffe en  e  f c ne  a ailable f  he 
c ne ice c eam . The  a e ca  c ,  c , 

a  c  a  a  c . 
 
 
 
 
 

 
PRODUCTION 
 
Bef e he de el men  m de n ef ige a i n, ice 
c eam a  made b  hand b  la ge b l laced in ide  
a   f ee e  me h d . The em e a e f 
ing edien  i  ed ced b  mi e f c hed ice and 
al . The al  a e  i  c led b  he ice. 

 

 
In E e and ea l  Ame ica, ice c eam a  made b  
mall b ine  m l  c nfec i ne . Ma land a  
he fi   man fac e ice c eam n a la ge cale. 
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COMPOSITION & CHEMISTRY 
 
Ice c eam m  be a lea  10% milk fa  and 180 g am  

f a e  lid e  li e , he e c c a ch c la e 
, f i , n ,  c nfec i na ie  a e added. 

 

 
The ice c eam mi  i  defined a  a e i ed mi  f 
c eam, milk and i  ma  c n ain egg  c c a  
ch c la e , a e e e ing agen  hich e e e  
he f d c l , edible ca ein ha  d e  n  e ceed 1% 
f he mi , lene gl c l in an am n  ha  ill n  

e ceed 0.35% f ice c eam mi . 
 

 
CONCLUSION 
S , e c ncl de hi  a  ab  diffe en  ice c eam . 
The chea  ice c eam  c n ain he highe  e all fa  
c n en  and highe  e all ai  c n en  f he f  ice 
c eam .  
F he m e, in he mel  e , i  came ec nd hich 

gge  ha  i  c n ain e e a i e  a he  han 
na al ing edien  hich l  d n he a e f hich 
he ice c eam mel .  

 
 

 
 

 

 
Al , he l e  iced ice c eam  c n ain gl c e and 
f c e  and galac e a  a b i e f  
lac e, a na al bi d c  f milk. S  nl  g d 

ali  ice c eam  h ld be c n med. S , hi  m ch 
ab  la  a ie ie  f Ice-c eam. Le   n  
m e n  an he  a ie  f f aming de e , 
Me ing e in he ne  ec i n. 
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MERINGUE 
Rudra Prasad Maiti 
Student Semester V 
Department of Chemistr  
Surendranath College 
 
INTRODUCTION 
 
Me ing e i  a e f de e  f en a cia ed i h 
E ean (S i , F ance e c.) c i ine . I  i  

adi i nall  made f m hi ed egg hi e  and 
ga , and me ime  an acidic ing edien  ch a  

lem n, inega ,  c eam a a . Binding agen  ch 
a  al   gela in i  al  added. The e a e h ee e  

f me ing e I alian me ing e, F ench me ing e, and 
S i  me ing e. 
 

 
 
DESCRIPTION 
 
P ein di ib i n in egg hi e  
1. 54% alb min 
2. 13% c nalb min 
3. 11% am c id 
4. 4% a gl b lin 
5. 3.5% l me 
6. 2% am cin 
O a gl b lin d i e f aming and am cin i  he main 

abili ing agen . 
 
MAKING OF FOAM 
 
 

 
 
 
 
 
 
 
 
 
 
 
The ke   he f ma i n f g d me ing e i  he 
f ma i n f abili ed f am b  dena ing he 
gl b la  ein egg ia mechanical hea . Making  

 
f f am b  a ing ai  b bble  in a e  can be 

achie ed b  me i ingl  im le chemi . I  
elie  n e ence f m lec le  i h a  ha  a e 

a ac ed  a e  (h d hilic) and a  ha  a e 
e elled b  a e  (h d h bic). Thi  ill f m f am 

beca e he h d hilic a  ill b ing a e , b  he 
h d h bic a  ill bind ei he  i h each he   

 an  ai  b bble. 
 
STABILIZATION OF FOAM 
 
In me ing e he f am i  abili ed b  e l ding he 

e ie  f gl b la  ein ( am cin) in egg 
hi e. P ein a e made  f ide chain hich ma  

be ei he  h d hilic  h d h bic. O dina il  i  
in ch a ha e  c nf ma i n , ha  he 
h d hilic e id e in  a d , in e ac ing 
fa abl  i h a e  in egg hi e, he ea  
h d h bic e id e in  in a d , in e ac ing nl  
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i h each he . H e e , b  hea ing and a ming 
he egg hi e he ein bec me  dena ed , 

changing hei  c nf ma i n,  ha  h d h bic 
e id e  a e e ed, and he f ma i n f 

in e m lec la  ein- ein in e ac i n i  
m ed. The e ein- ein in e ac i n , 
all  di lfide b idge  c ea e ne k e n ible 

f  he c e f f am and hi  change in c e 
lead   iff c n i enc  e i ed f  me ing e . 
Th , he in  cke  f en in d ce b  hi king, 
a e a ed b  h d h bic e id e  hich d  n  
in e ac  fa abl  i h a e ,  he me ing e  
e and and f m  able f am. 
 
USE OF CREAM OF TARTAR 
 
The addi i n f c eam f a a  al  kn n a  

a i m h d gen a a e (KC4H5O6) i  added  
he egg hi e a  i  i  hel f l in dena a i n ce . 

C eam f a a  i  an acid ha  i  ed  abili e and 
c ag la e ein , hich f he  enhance he 

eng h f ein ne k  a  ai  f  f am 
f ma i n.  

 
C eam f a a  being an acid ha  al  l  H hich 
b ing  he ein nea  hei  i elec ic in   all  
hem  de a e ea il .  

 

C eam f a a  al  ac  a  a ca al  hich in e  
he ga  d ing baking ce , a  a e l  he ga  

m lec le  li   in  gl c e and f c e. Thi  
e en  he ga  f m ec alli ing and gi ing he 

me ing e a g i , nde i able e e. 
 
ROLE OF SUGAR IN MERINGUE 
 
The la  hing  c n ide  n hi  bjec  i  he le f 

ga  in me ing e. O he  han im ing fla , 
ga  ha e man  h d hilic h d l  (-OH) g  

and  in e ac  efe en iall  i h a e  in he f am.  
 

 
Thi  ill ligh en he ein ne k, all ing he 
f am  be nge  and m e ela ic. When ga  i   
added  he egg- hi e, he mi e n bea ing ield  
a liable f am and inc ea e  he abili  f ha  f am 
e a ding he c ag la i n ce . 

 
S   a  a  a   

: 
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Af e  a ng ein ne k ha  f med c m le e 
f am, he me ing e i  ead   bake. Adding hea   
he mi e i  he final e   eng hen he f am 

c e. The me ing e m  be baked a  a l  
em e a e f  a l ng e i d f ime. Thi  all  he 

ein  fini h c ag la ing, eng hening he 
me ing e e enl  h gh . The ein h ld be 
baked e enl  he i e he b m f he me ing e 

ill n  be able   he c al eigh , 
ca ing he me ing e  c lla e.  
 
The hea  e l  in e anding f ai  b bble , c ea ing 
an ai ie  c e. E a a i n f a e  ca e  he 
me ing e  bec me ligh e  i h a nge  f am 

c e. I  i  im an   n  e a a e all he 
a e   f he me ing e a  i  make  he me ing e 

m e able b  h lding he f am ge he . 
 
SHELF LIFE 
 
Me ing e being h d c ic in na e ha  a h  
helf life f ab   eek . Me ing e c n ain  high 

c ncen a i n f ga   m e m i e i  ab bed 
f m ai  hich make  he me ing e f  and che .  
 

 
 
A  m e a e  i  ab b, he me ing e ill bec me 

 hea  f  he f am c e   i elf, and 
i  ill a   c lla e. I  i  ad i able  n  make 
me ing e in ain  da  a  i  ma  di  he f am 

c e f ma i n. T  e end he helf life f 
me ing e  ab  h ee m n h , he me ing e can be 

ed in c lde  em e a e like f ee e   in an 
ai igh  c n aine . 
 
 
 

NUTRITIONAL CONTENT 
 
Me ing e c n i  f ein f m egg hi e and 
im le ca b h d a e f m he efined ga . S  d e  
he e ence f ga , i  i  n  c n ide ed a  a l -

cal ie f d. 
 
USES OF MERINGUE 
 
Me ing e i  e en i el  ed in making  dec a ing 
de e  and can be al  ea en a  bi c i  hen i  i  
baked a  an e emel  l  hea  f  a l ng ime. 
Me ing e can be ed f  embelli hmen . 
 

 
 
INTERACTION BETWEEN EGG PROTEIN 
AND AIR BUBBLE 
 
H d hilic and H d h bic end f ein: 
 

 
S  hi  m ch ab  me ing e. Le   n  m e n  
an he a ie  f f aming de e , Ma hmall  in 
he ne  ec i n. 
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MARSHMALLOW 
Subhrajit Kundu 
Student Semester V 
Department of Chemistr  
Surendranath College 
 
 
INTRODUCTION 
 
Ma a  i  a e f c nfec i ne  ha  i  

icall  made f m ga , a e  and 
gela ine hi ed  a lid b  f  c n i enc . I  i  

ed a  a filling in baking,  c mm nl  melded in  
ha e  and c a ed i h c n a ch. I  i  he m de n 
e i n f a medicinal c nfec i n made f m Al haea 
fficinali , he ma hmall  lan . 

 

 
 
HISTORY 
 
The d "ma hmall " c me  f m he mall  

lan  ecie  (Al haea fficinali ), an he b na i e  
a  f E e, N h Af ica, and A ia hich g  

in ma he  and he  dam  a ea .  
 

 

 
 
 
 
 
 
 
 
 
 
 
 
The lan '  em and lea e  a e fle h , and i  hi e 
fl e  ha  fi e e al . I  i  n  kn n e ac l  hen 
ma hmall  e e in en ed, b  hei  hi  g e  
back a  ea l  a  2000 BC.  

 
Ancien  Eg ian  e e aid  be he fi   make 
hem and ea ing hem a  a i ilege ic l  e e ed 

f  g d  and f  al , h  ed he  f he lan  
 he c gh  and e h a , and  heal 

nd . The fi  ma hmall  e e e a ed b  
b iling iece  f  l  i h h ne  n il hick.  
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Once hickened, he mi e a  ained, c led, 
and hen ed a  in ended. 
 

 
B  he ea l  1900 , hank   he a ch m g l em, 
ma hmall  e e in d ced  he Uni ed S a e  
and a ailable f  ma  c n m i n. The  e e ld 
in in  a  enn  cand  and e e n ed in a a ie  

f f d eci e  like banana fl ff, lime mall  nge, 
and i F i. In 1956, Ale  D -mak a en ed he 
e i n ce  hich in l ed nning 
ma hmall  ing edien  h gh be .  
 

 
The be  c ea ed a l ng e f ma hmall  
mi e and e e hen e    c l. The ing edien  
a e hen c  in  e al iece  and ackaged.  

M de n ma hmall  man fac ing i  highl  
a ma ed and ha  been ince he ea l  1950  hen 
he e i n ce  a  fi  de el ed.  

 
N me  im emen  and ad ancemen  all   

d ce h and  f nd  f ma hmall  a 
da . T da , he ma hmall  icall  c n i  f 
f  ing edien : ga , a e , ai , and a hi ing 
agen  ( all  a ein). The e f ga  and 

hi ing agen  a ie  de ending n de i ed 
cha ac e i ic . Each ing edien  la  a ecific le in 
he final d c . 

 
INGREDIENTS 
 
Ma hmall  c n i  f f  ing edien : ga , 

a e , ai , and a hi ing agen /ae a  ( all  a 
ein). The e f ga  and hi ing agen  a ie  

de ending n de i ed cha ac e i ic . Each b and f 
ma hmall  ha  i  n ecific f m la f  h   

d ce he e fec  ma hmall . N  ma e  h  
he  a e made, each ing edien  la  a ecific le in 
he final d c . 

 
The ma hmall  i  f am, c n i ing f an a e  
c n in  ha e and a ga e  di e ed ha e (in 

he  d , a li id i h ga  b bble  ead 
h gh ). In addi i n  being f am, hi  al  

make  ma hmall  an ae a ed c nfec i n beca e 
i  i  made  f 50% ai . The g al f an ae a ed 
c nfec i n like a ma hmall  i   inc a e ga  
in  a ga  mi e and abili e he ae a ed d c  
bef e he ga  can e ca e. When he ga  i  in d ced 
in  he em, in  ai  b bble  a e c ea ed. Thi  i  

ha  c n ib e   he ni e e al e ie  
and m hfeel f hi  d c . 
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ADDITIONAL INGREDIENTS 
 
FLAVOURS: Unle  a a ia i n f he anda d 
ma hmall  i  being made, anilla i  al a  ed a  
he fla ing. The anilla can ei he  be added in 

e ac  f m,  b  inf ing he anilla bean  in he 
ga   d ing c king. Thi  i  he be  echni e 
 ge  an e en di ib i n f fla  h gh  he 

ma hmall .  
 
ACIDS: Acid , ch a  c eam f a a   lem n j ice, 
ma  al  be ed  inc ea e f am abili . Addi i n 

f acid dec ea e  he H. Thi  ed ce  he cha ge n 
he ein m lec le  and b ing  hem cl e   
hei  i elec ic in . Thi  e l  in a nge , m e 
able in e -facial film. When added  egg hi e , 

acid e en  e ce i e agg ega i n a  he in e face. 
H e e , acid dela  f am f ma i n. I  ma  
he ef e be added a d he end f he hi ing 

ce  af e  able f am ha  been c ea ed. 

  
CONCLUSION 
 
The adi i nal ma hmall  eci e e  

de ed ma hmall  , b  m  c mme ciall  
man fac ed ma hmall  in ead e gela ine in 
man fac e. Vegan  and ege a ian  a id gela ine, 
b  he e a e e i n  hich e a b i e n n-
animal gelling agen  ch a  aga . In addi i n, 

ma hmall  a e gene all  n  c n ide ed  
be k he   halal nle  ei he  hei  gela ine i  
de i ed f m k he   halal animal   he  a e 

egan, Ma hmall  c eme and he  le  fi m 
ma hmall  d c  gene all  c n ain li le  n  
gela ine, hich mainl  e e   all  he familia  
ma hmall  c nfec i n  e ain i  ha e. The  
gene all  e egg hi e  in ead.  

 
N n-gela ine, egg-c n aining e i n  f hi  d c  
ma  be c n med b   ege a ian . Se e al b and  f 

ege a ian and egan ma hmall  and 
ma hmall  fl ff e i . 

 
S  hi  m ch ab  Ma hmall . Le   n  m e 

n  he ne  ec i n and e l e ab  Malai . 

 

 

 

 



-20 
 

MALAIYO 
Sneha De  
Student Semester V 
Department of Chemistr  
Surendranath College 
 
 
INTRODUCTION 
 
Malai   Mallai  i  ne f he hidden gem  ha  
i  e a ed nl  in Bena a  (Va ana i) d ing in e  
ea n (f m mid-N embe   fi  eek f Ma ch). 

I  i  kn n a  Makkhanmalai  in L ckn  and 
Nimi h  in Kan  and Lakhim  e c. E e  egi n 
ha  hei  n min  a ia i n  in fla , b  i  i  
e en iall  a in e  ecial  and if  ee i  being 
e ed  ld in a me  ea n   be a ed i  i  

made f an  fa . The Delhi e i n i  called Da la  
ki chaa  hich i  hi e in c l  and i e ale in 
c m a i n  he a e f Bana a i malai .  

 
M  f he f d en h ia  ee  Bana a  a  he ci  f 
Paan, La i, Cha  and S ee .  

 
 
 
 
 
 
 
 
 
 
 
 
B  in na  lane  f ld Bena a ,  ge  ne f he 
m  e cl i e and e i i e, ee , hich i  being 
e ed b  fe  end  ince age .  

 
Malai   Mallai i  ba icall  fla ed milk 
f am/f h  cl d e ed in a mall ea hen b l, 
ga ni hed i h Pi achi  and Alm nd . B  le   ell 

, i  ill bl   mind i h i  - f- hi - ld 
e e.  
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The ligh - ell  bea  f hi  in e  ee  i  in he 
e e f he f h  f am ha  j  c lla e  mel  

in  m h gi ing  a e b d  a nice ea . The 
e e f f am i  n  like f a hi ed c eam, i  i  
e  delica e, cl d , and f h .  

 

 
 
F  he be  and he a hen ic Malai , ne m  i i  
Cha khamba in Va ana i. I  i  a lace  can each 
b  a elling in ide he Gali, ll a  eeing 

end  elling Malai ,  can  an  ne f hem, 
b  f  he be  e  g  m e in ide and find Sh i 
G al Mandi  (Tem le). G   a h  and a k f  a 
c  f Malai .  

 
Y  ill ne e  f ge  he delica e, mel  in m h 
f am  e e f Malai  ed i h n . J  dig 
in  i  and f ge  e e hing. Once  c  i  em , 
he end  ill e e  he milk e led a  he ba e 

 a , and i  i  ich i h Saff n, S ga  and 
Ca dam m.  
 
Malai  i  aff n fla ed milk . The f am can 

and nl  in l  em e a e d ing in e  and ha  
i  h  i  i  being ld ill 11 am in he m ning. I  i  
made b  ch ning h le milk ea l  in he m ning 

d ing in e  m n h  b  he h kee e  in he ld 
a  f he ci  h  a e gala  (kee e  f c ) and 

d ce and ell milk d c  incl ding g , 
kh a, b e  and ghee de ending n ea n .  
 

 
When aff n fla ed milk i  ch ned l l  
(man all ) i  e l  in he fa  e a a ing in  a f h 
ha  i  c llec ed in a la ge kadhai (a en il he  e 

f  man  e  h gh he ea ).  
 

 
La e  hi  f h  c eam i  inkled i h finel  liced 
n  and aff n  ga ni h. If  a k f  he 
malai ala d dh and he  b ing a b cke  f ll f 
Malai ala d dh i hin a c le f min e , hi  

e  he Malai  i  made ing h le milk and n  
ing an -fa -ba ed icing/ hi ed c eam. B   be 

h ne , if he Malai  had a li le dalda   an fa  
added. A   c ld feel he fa  icking   e  

ala e. A T an -fa  c n aining malai  ill l k a bi  
fl ffie  and iffe  he h le da  hile he eal 100% 
milk fa  malai  ld be like f  eak  falling and 
c lla ing ea il . 
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CONCLUSION 
 
Malai  i  made f S ga  mainl . S ga  a  e eciall  
a ealing beca e i  a  ickl  me ab li ed and 
ab bed e  i  ided em   
cal ie  lacking in mine al  and i amin .  
 

 
 
In inc i el , h man  h  efe ence f  ee  
fla  beca e he  a e c n ide ed a  a ce f 
ene g , a iding h e ha  a e bi e  and  a  he  
a e ela ed  ici  and dange . F m a im le 

in  f ie , h i l gicall  he b d  i  n  m e 
han a chemical ce ing ni  ha  n  n a e , 

gen, and ga . The f d e ea  i  e en all  
ed ced in  gl c e, a im le ga . Thi  chemical 
eac i n ake  le  eff  if e l  ga  i elf  
he b d , he he  in he f m f lac e, f c e,  

c e, f  in ance. 

 
 

 
 

 
 
S  hi  m ch ab  Malai . And i h hi , le   end 
he cha e  f F aming De e . Le   n  m e n 

 he ne  ec i n and e l e ab  a all  
diffe en  e ec i e f he h ge c lina  ld. 
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PICKLE 
 
Swarup Giri 
Student Semester V 
Department of Chemistry 

         Surendranath College 

 
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 
S cha d a Cha e jee 
A cia e P fe  
De a e  f Che i  

         S e d a a h C llege 

 
DIP & SPREAD 
 
The  are basicall  same, onl  dips ha ing higher 
consistenc  than spreads. Dip or dipping sa ce is a 
common condiment for man  t pes of food. Dips are 

sed to add fla or or te t re to a food. Dips in 
ario s forms are eaten all o er the orld and people 

ha e been sing these sa ces for dipping for 
tho sands of ears.  

 
Dips are most often prepared ith a mi t re of 
ingredients that complement other foods incl ding 
ra  egetables, chips, crackers, or toast, hich are 
dipped into the mi t re; hence the name, di .  

 
 
 
 
 
 
 
 
 
 
 
A base for a dip can be prepared ith so r cream, 
softened cheese, ma onnaise, or mashed egetables 

ith herbs, spices, and other ingredients added to 
the base to pro ide fla or, color, and te t re.  
 
POPULAR TYPES & PREPARATION 
 
C  D  
A t pe of appeti er that consists of melted cheese 
often combined ith other ingredients. There are a 

ide ariet  of fla o red cheese dips s ch as 
A ocado, Bacon, Bl e Cheese, Cheddar, Cream 
Cheese, Chili, Nacho, or Seafood cheese dips. 
 
N  C  
Melted cheese garnished ith sliced chile peppers 
that is traditionall  ser ed ith tortilla chips.  

 
There are man  ariations of this dish ith other 
ingredients added into the cheese, s ch as salsa or 
gro nd meat. One commonl  a ailable ariation is 
Salsa Con Q eso, hich is cheese ith salsa read  
to be heated and ser ed ith 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 
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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 & KETCHUP 
Krishnendu Chatterjee 
Student Semester III 
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         Surendranath College 

 
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 
Student Semester V 
Department of Chemistry, Surendranath College 
_________________________________________________ 
 
INTRODUCTION: 

If e e a k   Wha  i  che i ?  ca  
add e  hi  b  he e i  che i ?  From 
morning toothpaste to dinner, everything we need 
is related to chemistry. More to say, chemistry is 
e e ia  i   e e  da  ife. 

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 
a d ed ci g  ga , a  e e ature 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, i  a f a  eac i . 

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 
im o an  ole b  i all  im la ing one  
appetite. In the same way flavour is the perceptual 
impression of food. 
 

 
Have anyone ever wondered from these colour and 
flavour come from??? 

 

 
Le  ake a clo e  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, 

eo le  demand  kee  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 a  Molec la  
Ga onom  ca che  p 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 
N   a   c ,    
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 

 ad a  I a a  d  Pa a C a  c   
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 
T a ca   d.  
 

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 

d     . Ad a  
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 
a  c  d b  Ad a    
traditional Spanish cuisine! 

 

 

S ,  M c a  Ga  a c   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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I  h  e f CHEMQUEST he c ch e   a a  e CHEMISTRY 

IN KITCHEN   add e  ge e a  c  e ec e f he  acade c 

bac g d  d c e. We ha e ed  be   e e a  a  

a ec  f c g. A  he e  e  e ed  e e he he  c g 

 a  a   a ece . The  h  c g  e  he ac ce f 

c g a  f d  a  he  d. Ne , e d c ed ab  he e  

f c g f  eh c e  de  age. D ffe e  e h d  f 

c g e e he  e ed  de a . S e h   fac   he c g 

d a  e e d c ed af e  ha . The  e c ce a ed  a  he b  

a d ce  ha  a e e e    che  cab e  a d he e af e  ed 

 d ffe e  e f be e age . Ba g a   e   f e e  

f ed b  d ffe e  da  d c . We d d  f ge  he e  f 

ba bec e a d g   h  e  ch . Ja , e , ch c a e  a  h e 

de c  h g  e e a  a e  ca e f. S c  c e , a ce , a d d , a  

he f ge  f d  e e a   eg ec ed! Ne , e c ce a ed  he 

c a  che , he  ha e g b g eac  a d a . A e  

b he ed ab  a  he ha f  c g a d f a g age ? We d d 

  he  ! A d a   he de  c e ec  h  

che  ha  e ed he de  che  a  a  d c ed. A d 

 a  he e eg e  e ha e a a  ed  f d  he che  beh d 

a  he a  c g ce e . O   a  b   e ha e 

 he fac  ha  c g  che  a d h g b  che . We ha e 

d e  a . If  eade  e  ead g  a d ca  ga he  a  ea  e 

e  f a , a   e dea  d be cce f . H e   e 

 a d f g e a  he a ed a e ,  e c. de e g  ed g 

ce . Tha   a  f  a g e e   CHEMQUEST. 
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