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Abstract: Food is essential for our survival, and we expect it to be pure, safe, and nutritious. However, in today’s world, food
adulteration has become a serious problem. Adulteration means adding harmful or low-quality substances to food, which
reduces its quality and can even harm our health. From milk and spices to oils and sweets, many everyday food items are often
mixed with chemicals, colors, or cheaper ingredients. This not only cheats consumers but also poses major health risks.
Understanding food adulteration, its types, causes, and prevention is important to ensure the food we eat is safe and healthy.
Keywords: Adulterant, Common Adulterated Foods, Examples of Common Adulterants ,Causes of Food Adulteration, Effects on
Health, Detection of Food Adulteration (Simple Tests), Prevention & Control, Government Role / Laws,Consumer Rights.

L. INTRODUCTION
Food Adulteration is a curse for mankind. It has been happening since times immemorial and continuing in the recent times. To
control such problems, various technologies have been developed. In the present work, the detection methods of food adulteration
are reviewed with a focus on detection of common food adulterants.
Detection of adulteration in food is an essential requirement for ensuring safety of foods we consume. Although sophisticated lab
techniques are accurate, precise, and reliable, yet they are costly and time consuming.
It is essential to develop reliable “quick screening tests” which a common person can perform at the level of household so as to have
a broad picture of status of adulteration in his food in case of doubt.
Food adulteration occurs globally and in many facets and affects almost all food commodities. Adulteration not only constitutes a
considerable economic problem but also may lead to serious health issues for consumers.
Recent applications in food authenticity control are presented. As studies indicate that adulteration is even increasing, it is
concluded that more research efforts need to be made to protect consumers from health risks and honest producers from economic
loss.
Food adulteration is an evolving concept due to increased detection methods for contaminants as well as the growing opportunity for
fraudsters to profit from the acts .
The food adulteration risks are being considered from sources across the food protection spectrum including food quality, food
safety, food fraud, and food defense. Any food product that is a public health threat is classified as the effect of adulteration though
there may be many different types of causes or motivations. Food fraud is a broader term that includes the cause of motivation of the
incident. To stay ahead of the growing scope, scale, and threat, new countermeasure approaches are being developed to more
efficiently and effectively detect and deter.
Food adulteration refers to the practice of degrading the quality of food by adding unwanted, inferior, or even harmful substances. It
also includes removing valuable components from food or misrepresenting a product to make it seem better than it is. Adulteration
can happen anywhere in the food chain—from production and processing to packaging and distribution.

A.  Why It Happens

The main driver behind food adulteration is economic gain. By substituting cheaper materials, increasing bulk with fillers, or adding
artificial colors to enhance appearance, sellers can increase profits. However, adulteration may also happen unintentionally due to
poor hygiene practices, improper storage, environmental contamination, or lack of awareness among handlers.

B. Types of Adulteration

Intentional adulteration

Deliberate addition of cheap or harmful substances

Examples: Mixing water in milk, adding artificial dyes to spices, blending low-grade oils with pure oils
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Fig 1: Adulteration of food in India

C. Unintentional adulteration
Replacing a high-value ingredient with a cheaper one
Example: Replacing pure honey with corn syrup

D. Concealment

Using substances to hide spoilageOlive oil blended with cheaper refined oils

Ghee mixed with vanaspati

Honey adulterated with sugar syrups

Health Risks

Food adulteration can range from mildly harmful to extremely dangerous. Its effects may includeOccurs accidentally due to
contamination or negligence

Examples: Insect parts, pesticide residues, metal particles from machinery

Example: Adding colors to stale vegetables to make them look fresh

E. Common Examples Found in Daily Life

Milk diluted with water

Turmeric mixed with metanil yellow

Chili powder mixed with brick powder

Digestive issues

Allergies or toxic reactions

Damage to organs (liver, kidneys)

Increased risk of long-term diseases, including cancer (from certain eyes and chemicals)
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Fig 2: Year wise food adulteration detection methods
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F. Detection and Prevention

Governments enforce standards through agencies like FSSAI and conduct regular food sampling. At home, simple tests—such as
solubility, color changes, or sediment observation—c bhan help detect basic adulterants. More complex cases require laboratory
analysis, especially for chemical or molecular adulterants.

G. Why It Matters
Food adulteration threatens public health, consumer trust, and fair trade. Ensuring food purity is essential for a healthy society, and
awareness among consumers is one of the strongest ways to fight it.

| Table 6.2 Food Adulterants and its harmful effects.

S.No. Food group Adulterant Harmful effects on health
Ik Cereals, wheat and Ergot Nausea, vomiting, Gastric
other food grains pain burning sensation in
extremities
2. Pulses and legumes Kesari Dhal and Leads to lathryism.
Dhal toxic dyes
3 Milk and milk products [ Starch Diarrhoea and vomiting
Milk, Khoa, Bura cheese
4, Sugar and Jaggery Washing soda Diarrhoea, vomiting
Honey Invert sugar Nausea, vomiting
Jaggery Washing soda Diarrhoea, vomiting
Chalk powder
5 Edible oils and fats Argemone oil Gastric problems,
Mineral oil carcinogenic, skin problems
Karanja oil
Castor oil
Ghee & butter Vanaspati Flatulence, gastric problems

Mashed potatoes
and starches

6. Spices & condiments Yellow aniline dyes. | Causes giddiness, weakness,
Turmeric powder Non permitted cyanosis, vomiting and are
colorants like carcinogenic

metanil yellow

Chilli powder Brick powder Leads to gastric pain, cholic
pain and indigestion

Table 1: Food Adulterants and its harmful effects

1. METHODOLOGY
A. Paneer
Take a small quantity of the paneer sample. For a more reliable test boil the paneer sample first.
1) Procedure:

O Boil the paneer piece in 2-3 ml of water for a few minutes.
O Cool the sample to room temperature.
O Crush the paneer into a soft paste for better contact with the iodine.\
2) Result:
O A blue-black color if it is adulterated with starch, and no color change if it is pure
O Pure paneer, made from milk proteins, does not contain starch, so it will not react with iodine. Adulterated paneer,

often made with added starch for a lower cost, turns blue or black when iodine is added to the sample.
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Fig 3: Paneer Adulteration using lodine
B. Honey
Take 2-3 spoon of Honey Sample.
1) Procedure
Obtain a tissue or blotting paper: Use a piece of absorbent paper, like a napkin, paper towel, or a blotting paper.
Apply a few drops of honey: Dribble a few drops of the honey you wish to test onto the paper.
Observe the results:
Pure honey is thick
It will remain on the surface without being absorbed, whereas adulterated honey (containing added water or syrups)
will soak into the paper and leave a wet mark.
and will sit on the surface of the paper without being easily absorbed. It may leave at most a very minor damp mark
Adulterated honey (containing added water or sugar solutions) is less viscous and will be absorbed by the paper, often
leaving a wet mark or flowing through it.

OO0 O0000O0

PURE IMPURE
Fig 4: Honey Adulteration using Tissue paper
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C. Cheese
Take a piece of cheese.
1) Procedure:

O Take a piece of cheese
O Boil the cheese in the container
O Put 2-3 drops of iodine on cheese
2) Result:
O Pure cheese: colour of cheese does not change
O Impure cheese: colour changes into black blue
PURE IMPURE
Fig 5: Cheese Adulteration using lodine
D. Turmeric

Turmeric samples (branded + loose/unknown)

1) Procedure:

White blotting paper or plain filter paper / absorbent paper (cut into strips). ©&i
Small glass beakers / test tubes

Distilled or clean warm water

Vinegar (acetic acid) or dilute HCI (only if trained/authorized)

Dropper / pipette

Small spoon / spatula

(ONONONONONG)

2) Result:

O

Adding diluted hydrochloric acid (Dil. HCI) to a turmeric sample helps detect the presence of two common
adulterants: chalk powder (calcium carbonate) and Metanil Yellow.

PURE IMPURE
Fig 6: Turmeric Adulteration using Dil. HCI
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E. Fruit Juice

Pour about 20-30 ml of the juice into a small glass bowl.

1) Procedure:

If the juice is very thick, add a little clean water and mix.

Take a small piece of white cotton wool.

Dip it into the juice and let it soak for 1 minute.

Add Dilute HCI

Remove excess juice by pressing gently.

Place the wet cotton on a plate.

Add 3-5 drops of dilute HCI directly onto the soaked cotton using a dropper.

(ONONONONONONG)

2) Result:
Cotton turns bright red / pink / orange / yellow instantly
Cotton remains white or slightly stained with natural juice pigment

(ON©)

3) Image:

PURE ' ~ IMPURE
Fig 7: Paneer Adulteration using lodine
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