
 

Chemicals in Food 

Did you know about the artificial sweeteners that you invariably 

ingest as chemicals every day? Yes, that’s right. Almost 80% of the 

packaged food we consume contains a variety of chemicals. Now 

some of these chemicals are very harmful to your health, and some are 

essential to keep the food fresh and consumable. Let us learn about 

these chemicals in food. 

Chemicals in Food 

Chemistry has helped the modern world in various ways. One such 

important contribution has been the advent of chemicals in our day to 

day food. Actually, there are three main functions that chemicals 

perform when they are added to food, these are: 

● They help preserve the food. Most of the processed food we 

find in the market have a shelf life varying between a few 

months to even a few years. This is only possible because we 

add chemicals to these foods as preservatives. 

● Sometimes chemicals can be added to food to improve their 

physical appearance. Certain chemicals will help the producers 
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boost the appeal and make them more attractive to consumers. 

They serve a purely cosmetic purpose. 

● And of course, chemicals can also add nutritional value to 

foods. 

Chemicals in food are known as additives. There are many types of 

additives we use currently that are considered safe for human 

consumption. But not all of these are considered healthy. Here are a 

few chemicals we use in food: 

● Food Colors 

● Artificial Sweeteners 

● Artificial Flavors 

● Stabilizing agents 

● Preservatives 

● Supplements 

● Trans Fats 
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● Drugs and Their Classification 

● Drugs-target Interaction 

● Therapeutic Action of Different Classes of Drugs 

Artificial Sweeteners 

Normally we add sugar to sweeten any food or drink. Sugar, as we 

know, is sucrose i.e. C12H22O11. Sucrose is a natural sweetener we 

obtain from natural resources like cane sugar. However, sucrose has a 

high caloric value and is considered unhealthy in high doses. 

Thus we used chemistry to come up with alternatives, i.e. artificial 

sweeteners. There are actually a few chemicals we use as artificial 

sweeteners. Let us take a look. 

Saccharine 
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(source: scienceofcooking) 

This was the first sweetener that was ever invented. Saccharine’s 

chemical name is O-Sulfobenzimide, and the chemical formula is 

C7H5NO3S. This is a very strong artificial sweetener. It has zero 

nutritional value, and no calories as well. Saccharine is five hundred 

times sweeter than cane sugar. 

It was initially considered harmless to humans, and diabetics were 

encouraged to consume it in place of sucrose. However, in the 1970s 

there were studies that indicated that saccharine may cause cancerous 

tumours. The studies were later discredited, but the debate still 

continues. 

Aspartame 

Another type of artificial sweetener is aspartame with the chemical 

formula C14H18N2O5 . It is a methyl ester of phenylalanine dipeptide 

or aspartic acid. It is roughly two hundred times sweeter than sugar. 

So we use it in very small quantities, making its calorie count almost 

zero. 

One problem with aspartame is that it is not a stable compound. Hence 

it cannot be heated or used for cooking purposes. So it is mainly used 
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in drinks and cold foods. The health effects of aspartame are also still 

up for debate. 

Sucralose 

 

(source: Wikipedia) 

Sucralose is the most recent sugar substitute invented by us. It is a 

trichloro derivative of sugar, i.e. sucrose. The chemical formula is 

C12H19Cl3O8. Sucralose is almost twice as sweet as saccharides and 

about 320-1000 times sweeter than cane sugar. 

One property of sucralose is that it does not break down in our 

bloodstream. This means it is noncaloric. Also since it is a stable 

compound, it can be used in cooking, baking and in products that need 

a longer shelf life. 

Sucralose is generally mixed with some bulking agents. The ones most 

commonly used are maltodextrin and/or dextrose. The major 
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advantage sucralose has over the other substitutes is that its 

appearance, as well as its taste, is very similar to natural sugar. 

Food Preservatives 

Food will get spoilt after a time due to the growth of microbes and 

other microorganisms. This spoilage of food can be controlled and 

delayed by using food preservatives. There are some natural 

preservatives such as salt (NaCl), sugar and some oils (like vegetable 

oil). 

However, sometimes chemical food preservatives must be used to 

increase the shelf life of the food. Especially packaged food that is 

sometimes consumed weeks and months after it is prepared. In fact, 

one of the largest uses of chemicals in food is that as a food 

preservative. 

The most common chemical is sodium benzoate. The molecular 

formula of sodium benzoate is  C7H5NaO2. It is a salt of benzoic acid 

and the resulting product of the reaction between sodium hydroxide 

and benzoic acid. Sodium benzoate is a particularly effective 
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preservative for acidic foods. It inhibits the growth of microbes that 

cause food spoilage. 

Other nitrates (for example sodium nitrate) and sulphites (like sodium 

sulphite) are also effective food preservatives. Like all chemicals in 

food, in small quantities they are harmless. But in large quantities, 

they can have ill effects on human health. 

Solved Question for You 

Question: Which of the following is a high potency, artificial 

sweetener? 

A. Sucrose 

B. Sodium benzoate 

C. Alitame 

D. None of the above 

Answer: The correct answer is C. Alitame C14H25N3O4S. It is almost 

2000 times sweeter than sugar. It is stable at room temperatures, but 

not as stable as saccharine or sucralose at higher temperatures. 



 

Cleansing Agents 

One of the most basic and yet important applications of chemistry in 

our everyday lives is soap. In fact, all types of cleaning agents, which 

includes soaps and detergents, are made from chemicals. Let us learn 

about these cleansing agents in some detail. 

Suggested Videos 

Cleansing Agents 

Cleansing agents are substances we use to get rid of stains, dust, foul 

smells, dirt etc from surfaces. These are the chemicals we use to 

decrease the surface tension on planes so that water can properly do its 

job. Cleaning with only water does not work effectively, as the surface 

tension is too high for cohesive forces to work. 

Two very common cleansing agents in our daily lives are soaps and 

detergents. Let us learn about the chemical compositions of both, and 

how they actually function. 
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● Drugs and Their Classification 

● Drugs-target Interaction 

● Therapeutic Action of Different Classes of Drugs 

Soaps 

Soaps are a common detergent. They are the most popular type of 

cleansing agents. Soaps are generally made by reacting an alkali (like 

sodium hydroxide) in liquid form with naturally occurring fats or fatty 

acids, produced from animals and plants. The process is known as 

saponification. 

The molecular structure of soaps is made up of long chains of 

molecules. At one end we have the hydrophobic end (the tail), made 

of the hydrocarbon chain. These molecules repel water and attach 

itself to the oils and the grease. Then at the head of the chain, we have 

the water-loving, or the hydrophilic chain made up of anionic 

molecules. 

Soaps have surface active agents, that are called surfactants. They 

basically reduce the surface tension of the water. The surfactants 

attach on one end to the water molecules, and this allows the water to 
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better wet the surface. At the other end, surfactants attach themselves 

to oils and the dirt. Overall they allow the water to better clean the 

surface. 

 

(source: quora) 

Types of Soaps 

● Toilet Soaps: Toilet soaps use a higher quality of oils and fatty 

acids to give them better quality. Sometimes perfumes and 

colours are added for cosmetic purposes. 

● Medicated Soaps: In these types of soaps we add antiseptics to 

the soap as an ingredient. The antiseptic is to help kill germs 

from the surface along with the dirt and dust. 

● Floating Soaps; As the name suggests, these soaps float in the 

water instead of sinking like normal soaps. This is done by 

whipping air into the soap in the soap mixture before they set in 

their moulds. 



 

● Shaving Soaps: These soaps must not dry to fast. So glycerol is 

added to it to keep it from drying. Also, we add a substance 

known as rosin to help the soap lather. 

● Soap Chips: These are leftover pieces of soap that are left over 

in soap production. They can also be made by the scrapping of 

small pieces of soap from a thin sheet of soap. 

Detergents 

The other type of cleansing agents is synthetic detergents. These are 

just like soaps, i.e. they have all the properties of soap. But they do not 

contain any soap at all, their chemical structure is completely different 

to soaps. 

One of the biggest advantages of detergents over soaps is that they can 

work in any condition. They can work in normal water as well as hard 

water. They do not form any scum in hard water. Some detergents are 

even able to work in ice cold water. 

Detergents are long chains of molecules similar to soaps. One of the 

types of molecules are hydrocarbons made of carbon and hydrogen 

atoms. These hydrocarbons are derived from fats, oils, fatty acids etc. 



 

The other ingredient will depend on the type of detergent. So let us 

take a look the types of detergents. 

Types of Detergents 

Anionic Detergents 

These are anion active synthetic detergents. There are sulphate salts of 

long chains of hydrocarbons. The anion active part is the cleansing 

agent. One common example is sodium alkyl sulphates. The 

preparation involves treating a long chain alcohol with a concentrated 

sulphuric acid. Then it is neutralized by Sodium hydroxide. 

Anion detergents are the most common type of detergents. They are 

used in household work mostly, like washing clothes, mopping floors 

etc. We even use anionic detergents in toothpaste. 

Cationic Detergents 

Cationic detergents are ammonia salts, usually of chlorides or acetates. 

They have a long chained molecular structure of hydrocarbons. And 

the active part of the molecule is a positive ion. i.e. cation. This 

explains the name cation detergents. A popular example is 

cetyltrimethylammonium bromide. 
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Cationic detergents also have bactericidal properties. One common 

use for them is in hair conditioners. Cationic detergents tend to be 

expensive and so they do not have many industrial uses. 

Non-ionic Detergents 

As the name suggests they do not have any ions in their molecules, so 

they are uncharged. To produce nonionic detergents we react 

polyethene glycol with stearic acid. There are two main types of 

nonionic detergent polyoxyethylene and glycosidic. 

Solved Question for You 

Question: Detergents are better than soaps because: 

A. They wash better 

B. They absorb the hardness of water 

C. Are less affected by hard water 

D. None of the above 

Answer: The correct option is C. Detergents are less affected than 

soaps by hard water. This is because the hydrocarbon chains in 



 

detergents do not precipitate with calcium, magnesium and other 

metal ions. So it does not form any scum. 

Drugs and Their Classification 

As we have seen already, chemistry plays an important role in almost 

every aspect of our lives. One such field which is of immense 

importance is medicinal chemistry. Medicinal chemistry deals with the 

development of pharmaceuticals and medicines and drugs. Today we 

will learn about drugs, and specifically the classification of drugs. 

Let’s get started. 

What are Drugs? 

Any chemically designed substance which is used to cure, treat, 

prevent or diagnose any disease in humans or animals as well is 

known as drugs. If a chemically created agent promotes physical and 

mental well being, then that can also be classified as a drug or a 

pharmaceutical agent. Basically, they alter the physiology of the host’s 

body. 

Chemically synthesized drugs have a low molecular mass and low 

atomic mass as well. When consumed, drugs enter the body and 
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interact with macromolecules and generate some form of biological 

response. When this response is positive, desired and useful then such 

chemicals come to be known as medicines. 

One important factor to remember, drugs in large doses are considered 

poison. They can create toxic reactions in the body and cause serious 

damage, even death. Certain drugs can also be addictive and lead us to 

form bad habits. And there are certain drugs that are so very harmful, 

they have been deemed illegal by most societies. Let us now 

understand the classification of drugs. 

 

Classification of Drugs 

A drug of any type can be classified into four broad categories. Let us 

study these categories in some detail. 
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Based on Pharmacological Effects 

Pharmacology is the field of science that focuses on the study of drugs 

and their reactions in the human body. A drug creates a 

pharmacological effect, i.e. the effects of a drug on the human body. 

This effect will cure what is ailing the body and have a positive 

biological response. 

So they are classified on the basis of what kind of effect they have in 

the body. For example, 

● Analgesics relieve the body from pain 

● An antibiotic drug will cure infections 

● Antiseptics will kill germs and microorganisms 

So any drug in the same category can have many compositions, 

dosages and brand names. But the net effect will be the same 

Based on Drug Action 

This classification is based on which biochemical process the drug 

targets in the body A biochemical process is the complex chemical 
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reactions that occur inside the human body to keep it functioning 

normally. Like the production of enzymes is a biochemical process. 

Now drugs will be classified according to their targets. Say for 

example antihistamines are taken to stop the production of histamines 

so that swellings and allergies can be controlled. So no matter which 

antihistamine drug you take, their ultimate aim will be to target and 

reduce the production of the histamines in your body. 

Based on Chemical Structure 

It is seen that drugs that have a similar molecular structure, have the 

same pharmacological effects and similar drug actions. The slight 

variation in their structures gives them different potential. Bt the basic 

skeleton of their structure remains the same. So this becomes one 

more way for us to classify a drug. 

Based on Molecular Targets 

This classification is based on the macromolecule the drugs interact 

with. The drug targets can be carbohydrates, lipids, proteins, nucleic 

acids or any other such biomolecule. The drugs with similar structures 



 

have similar reactions with such biomolecules. This is the preferred 

method of classification of chemists. 

Solved Question for You 

Question: Which of the following is a medicine? 

A. Arsphenamine 

B. Heroin 

C. Cocaine 

D. None of the above 

Answer: The correct option is A. Only drugs that have the desired 

effect of curing or preventing diseases are medicines. And in this case, 

Arsphenamine is a medicine used to treat infections. The other two 

options are narcotics, that are harmful to our health and are illegal. 

Drugs-target Interaction 

What do we do when we fall ill? We take medicines or drugs to help 

ourselves get better, to heal our bodies. But have you ever wondered 

how this happens? What is the mechanism of these drugs and how do 
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they control or eliminate disease? This functioning of drugs can be 

explained by drug target interaction. Let us learn more about it.  

Drug Target Interaction 

Drugs are chemically synthesized chemicals that control, prevent, cure 

and diagnose various diseases and illnesses. They do so by reacting 

with various macromolecules in the human body and elicit some form 

of positive biological response. In pharmaceutical terms, the 

macromolecule (or biomolecule) whose function and activity is 

modified by a specific drug, is known as the drug target. 

This means the drug is designed to specifically target and react with 

that specific biomolecule. These biomolecules could be proteins, 

nucleic acids, receptors, enzymes, hormones, ion channels etc. Here 

we will be focussing on two of the main biomolecules when it comes 

to drug-target interaction, enzymes and receptors. 
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● Therapeutic Action of Different Classes of Drugs 

Enzymes as Drug Targets 

 

First, let us understand what enzymes are and how they function. 

Enzymes are biomolecules in the human body and they are are a form 

of protein. Their essential function is to be biological catalysts for 

certain reactions occurring in the body. They regulate these chemical 

reactions, but themselves remain unaffected by them. 

The molecules that interact with enzymes are called substrates. The 

reaction will produce new molecules, known as products. The 

enzymes hold the substrate firmly in their active site. This allows the 

reagent to react with the substrate successfully. The enzymes hols the 
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substrate in the active site by a variety of interactions such as 

hydrogen bonding, ionic bonding, van der Waal force etc. 

The other function of the enzyme is to provide functional groups that 

will react with the substrates to carry out the necessary chemical 

reactions that support all our life processes. 

Drug-Enzyme Interaction 

At certain times the actions of enzymes need to be controlled and we 

do this with the help of drugs known as enzyme inhibitors. Here the 

enzyme will be the drug target, i.e. the drug will try to impede with the 

functioning of the enzyme. This can be done in one of two ways, 

i. Some drugs will rival the substrate by attaching themselves to 

the active site of the enzyme. They are known as competitive 

inhibitors. This will not allow the substrate to attach itself to 

the enzyme, and so the reaction will not occur. But if the 

concentration of the substrate is far greater than that of the 

drug, such a method will not work successfully. 

ii. Then the inhibitors known as allosteric inhibitors will attach 

itself to the allosteric site of the enzymes. This is any other site 

than the active site. By doing so they will change the shape and 



 

structure of the enzyme. Now the substrate cannot recognize 

the enzyme, and won’t attach itself to the active site, thus 

inhibiting the catalytic reaction. 

Receptors as Drug Targets 

Receptors are also a protein in our bodies. Their main function is to 

facilitate communication, between two neurons and between neurons 

and muscles. These biomolecules help us communicate via certain 

specific chemicals, known as chemical messengers. 

Receptors are usually found in the membrane of cells. They are 

embedded in the cell membrane in a very peculiar way. Most of their 

body is contained within the membrane. Only a small portion of the 

molecule projects out of the membrane in the region outside the cell. 

This region that projects out, contains the active site of the receptor. 

So when a chemical messenger approaches the receptor, it binds to the 

active site of the receptor, and the shape of the molecule will change. 

This will transmit the message to the cell, inside the membrane. So the 

message will be relayed to the cell, without the chemical messenger 

even entering the cell. 



 

There are numerous types of receptors in the human body. These 

receptors interact with many chemical messengers. The receptors are 

able to identify their particular messenger, because of the difference in 

the shape, structure and the chemical composition of the active sites. 

This allows the receptors and the messengers to interact with 

selectivity. 

The drugs that target these receptors do so by impeding its natural 

functioning. They attach to their active site and inhibit their actions, 

and block the communication of the message. These are known as 

antagonists, examples include naltrexone and naloxone. Another way 

a drug targets receptors is by mimicking the natural messengers. This 

activates the receptors and will produce some kind of biological 

response. Such drugs that elicit a response from receptors are known 

as agonists. 

Solved Question for You 

Question: Drugs can inhibit the catalytic activity of enzymes by 

binding at 

A. Active Site 

B. Allosteric Site 
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C. Both of the above 

D. None of the above 

Answer: The correct answer is option C. Drugs that target enzymes 

can attack both the active site and the allosteric site of an enzyme. By 

binding to either of the sites, it will not allow the substrate to attach 

and in turn decrease the catalytic ability of these enzymes. 

Therapeutic Action of Different Classes 
of Drugs 

We know that drugs help us diagnose and cure numerous illnesses. 

But any drug consumed by humans can actually have two kinds of 

effects – therapeutic effects and side effects. The goal is to prescribe 

the ideal drug, the one that only has a therapeutic effect. So let us 

learn about different classes of drugs and their therapeutic action. 

Antacids 

Our stomach produces acid to facilitate the digestion process. 

However, at times there is an overproduction of acid in the stomach. 
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This leads to irritation, pain and discomfort. In the long run, it may 

also result in more severe problems such as stomach ulcers. 

Until a few years ago, the only drugs available to cure this excessive 

acidity were sodium hydrogen carbonate or in some cases aluminum 

and magnesium hydroxide. These would react with the acid and make 

the stomach more alkaline. But these would just cause the stomach to 

produce more acid. The other drug available was metal hydroxides, 

which were insoluble. They only treated the symptoms of acidity, 

without altering the pH levels of the stomach. 

Then in the recent years, we came up with a better form of antacids for 

therapeutic actions. We learned that histamine is the chemical 

messenger that stimulates the secretion of the various digestive acids 

such as pepsin and HCl. So a drug called cimetidine was invented. 

The drug blocks the interaction between histamine and the receptors in 

the stomach. This ensures that fewer acids are released into the 

stomach, hence preventing hyperacidity. Even today, antacids remain 

the most consumed drug in the world. 
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● Cleansing Agents 

● Drugs and Their Classification 

● Drugs-target Interaction 

 Learn Drugs and their Classification here.  

Antihistamines 

First, let us understand the functions of histamines. They are powerful 

vasolidators, i.e. they expand the blood vessels of a region and 

stimulate the blood flow. Histamines are produced by the immune 

system whenever it is triggered by an allergen. Histamines are stored 

in the mast cells of our body, in lungs, nose, gut, mouth etc. When 

released they interact with specific receptors in the body and performs 

its actions. 

Antihistamines are the drugs we take to tame the effects of histamines. 

Antihistamines work by blocking the effect of histamines by not 

allowing the receptors to bind with histamine. This, in turn, will 

prevent the cells from inflammation, excessive blood circulation etc. 

The major use of antihistamines is in prevention and control of 

https://www.toppr.com/guides/chemistry/chemistry-in-everyday-life/cleansing-agents/
https://www.toppr.com/guides/chemistry/chemistry-in-everyday-life/drugs-and-their-classification/
https://www.toppr.com/guides/chemistry/chemistry-in-everyday-life/drugs-target-interaction/
https://www.toppr.com/guides/chemistry/chemistry-in-everyday-life/drugs-and-their-classification/


 

allergies. Some common drugs used as antihistamine are 

brompheniramine, cetirizine, and terfenadine. 

 

(source: researchgate) 

Tranquillizers 

These are chemically synthesized drugs that help humans fight a 

variety of mental diseases such as stress, anxiety, mental fatigue, 

depression etc. They are identified as neurologically active drugs. 

There are several types of tranquillizers and they all have different 

chemical structures to help with different problems. 

Let us take the example of depression. There is a hormone which is 

responsible for mood changes known as noradrenaline. If the levels of 

noradrenaline get too low, a person may feel depressed. So drugs like 

chlordiazepoxide or Equanil inhibit the enzyme that is responsible for 
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breaking down noradrenaline. The hormone remains in the system 

longer, helping with depression. 

Analgesic 

These are drugs we commonly identify as painkillers. They mains 

interact with elements of the nervous system. They reduce or 

extinguish any pain or discomfort felt anywhere in the body, but 

without impairing consciousness or causing incoordination. There are 

two basic types of analgesic 

● Non-narcotic Analgesic: Also known as the simple analgesic, 

they are not opioids. These include anti-inflammatory drugs 

and aspirin and paracetamol. They help relieve pain, swelling 

and even control fevers. They mainly reduce the production of 

a chemical known as Prostaglandins, which is normally 

produced in response to tissue damage. 

● Narcotic Analgesics: These are opioid medication. These are 

helpful in moderate to severe main management. They 

basically attach to the receptors in your brain and reduce the 

perception of the pain. Some can also increase the patient’s 

threshold of pain. In high doses, they are very dangerous and 



 

addictive as well. Some examples include morphine, 

oxycodone, fentanyl etc. 

 

Chemical structure of Morphine 

Antimicrobials 

Very often diseases are often caused due to foreign bodies entering 

our systems. These can be various types of bacteria, fungi, parasites 

etc. Antimicrobial drugs destroy or prevent such microbes or hamper 

their pathogenic actions in our bodies. There are broadly three types of 

antimicrobial therapeutic drugs, 

● Antibiotics: These are specifically targeted towards bacteria, 

they are harmless to fungi. They work in two ways, they either 



 

kill the bacteria (bactericidal). Or they inhibit the growth and 

the actions of bacteria (bacteriostatic). And then there are 

broad-spectrum antibiotics that target a diverse variety of 

bacteria, while the narrow spectrum ones target only a few 

specific bacteria. Examples include Sulphonamides and 

penicillin. 

● Antiseptics: These are drugs we use on the surface of living 

things to kill the microbes on it. So we use them on cuts, 

wounds, scrapes and such to destroy all the microorganisms 

and prevent them from entering our body. One very common 

example is Dettol (chloroxylenol and terpineol). Antiseptics are 

for external use only, they are not ingested. 

● Disinfectants: These are used on the surface of inanimate 

objects like floors, sinks etc. The principal is the same, to kill 

the microorganism. Only the chemicals are used in a higher 

concentration. 

Learn the Concept of Drug Target Interaction here. 

Solved Example for You 
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Question: Chloramphenicol is which of the following? 

A. Antihistamine 

B. Antifertility 

C. Broad spectrum antibiotic 

D. Disinfectant 

Answer: The answer is C. Chloramphenicol is a broad spectrum 

antibiotic and so can be used against a variety of gram-positive and 

gram-negative bacteria. 


