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Abstract: The detection of carbohydrates, fats, and proteins in foodstuffs is crucial for understanding their nutritional content
and quality. This analysis involves the use of simple chemical tests that produce observable changes, such as color changes,
indicating the presence of these macronutrients. Carbohydrates are detected using tests like the Benedict's test for reducing
sugars and the iodine test for starch. Fats are identified by the grease spot test or Sudan 111 dye test, while proteins are detected
through the Biuret test. These methods are cost-effective, easy to perform, and essential in food science, health, and nutrition
fields.
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L. INTRODUCTION
Food is one of the basic needs of all living organisms. Food contains various nutrients such as carbohydrates, proteins, fats etc. To
detect these nutrients in food is crucial for understanding their nutritional value of food. The process of identifying these substances
involves specific chemical tests. By performing these tests on food samples, we can confirm which nutrients are present and
understand the food composition.
Carbohydrates are the primary source of energy. They can be found in various forms, such as simple sugars (Glucose, Sucrose) and
complex carbohydrates (Starch). The presence of carbohydrates in food is typically detected through lodine Tests or Benedict's Test.
Fats play a crucial role in energy storage and insulation and cellular function. The detection of fats is by Emulsion Test.
Proteins are vital for growth, tissue repair, and enzyme function. Proteins in food can be detected by Biuret's Test.
By performing these tests, we can detect and analyze the composition of foodstuffs. This knowledge is important not only for
dietary purposes but also for food manufacturing and quality control. In this project, we'll explore the chemical tests used for the
detection of carbohydrates, proteins, and fats.

1. METHODOLOGY
A series of qualitative and quantitative tests were conducted to confirm the presence of carbohydrates, proteins, and fats.
The reaction was observed for any colour changes or precipitate formation, indicating the presence of the compound.
1) Cheese (Detection of Fat):

Fig 1: Detection of fats in cheese
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Materials Required:

10 g cheese sample

Ethanol as a fat solvent

Glass beaker or test tube
Analytical balance

Filter paper

Hot water bath or Bunsen burner
Measuring cylinder

Funnel

Procedure:

Preparation of Cheese Sample: Weigh exactly 10 g of cheese using a balance. Grind the cheese to a fine consistency.

Adding Solvent: Transfer the ground cheese into a beaker or test tube. Add 20-30 mL of ethanol as the solvent. Stir the mixture
thoroughly for 5-10 minutes to allow the fat to dissolve in the solvent.

Separation of Fat-Solvent Solution: After stirring, let the mixture stand to allow the fat to separate from any undissolved
material. Place filter paper in a funnel and pour the solution through it to separate the liquid from the solids. Collect the filtered
solution in a clean, beaker.

Evaporation of Solvent: Place the beaker with the fat-solvent solution in a hot water bath (around 70-80°C) to evaporate the
solvent. Alternatively, a Bunsen burner with gentle heat can be used. Continue heating until the solvent has completely
evaporated, leaving only the fat residue in the beaker. This may take 15-20 minutes.

Result:

The left-over residue in beaker is fat content in cheese.

2)
a)

Egg Yolk (Detection of Protein):
Materials Required:

egg yolk (approximately 5-10 g)
Ethanol

Test tubes

Pipette or dropper

Distilled water

Measuring cylinder

Stirring rod or glass rod

Procedure:
Preparation of Egg Yolk: Take 5-10 g of egg yolk. You can separate the yolk from the egg white and gently mash or
homogenize the yolk. Weigh the sample precisely using an analytical balance.

Fig 2: Egg yolk
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Fig 3: Mixing of ethanol with egg yolk

c) Observation: The egg yolk precipitate at bottom of beaker.
d) Result: The precipitation of egg yolk indicates that protein is present in egg yolk.

3) Egg Yolk (Detection of Fat):

a) Materials Required:

e Egg (sample)

e Solvent: Ethanol

o  Beaker

o  Filter paper

e Rotary evaporator or water bath
e Analytical balance

b) Procedure:

Sample Preparation: Separate the egg yolk from the egg white, as fat is primarily present in the yolk. Weigh a specific amount of
yolk (e.g 5 grams) using an analytical balance.

Fat Extraction: Add 20 mL of the solvent (ethanol) to the yolk in a beaker. Stir or shake the mixture thoroughly for 10-15 minutes to
extract the fat. Filter the mixture through filter paper to separate the liquid fat extract.

Solvent Evaporation: Transfer the filtrate to a pre-weighed container. Use a rotary evaporator or place the container in a water bath
at a low temperature to evaporate the solvent completely. Ensure only the fat residue remains in the container.

Observation and Result: The fat content in the egg yolk. This method allows the determination of fat in eggs.

4) Potato (Detection of Carbohydrates):
a) Materials Required:

e Fresh potato (sample)

o Distilled water

e lodine solution

e  Test tubes or small beakers

e Kbnife (to cut the potato)

e  Dropper

b)
Fig 4: a) Potato b) change in colour of potatoto blue - violet colour it conforms that potato has carbohydrates (starch)
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Conclusion: A blue-black color indicates the presence of starch (carbohydrate) in the potato sample.
This iodine test is a simple and reliable qualitative method for detecting starch in various plant tissues, including potatoes.
Detection of Carbohydrates using this method can be used for both Potato and Bread mention below in fig 4

Fig 5: Detection of carbohydrates in bread

5) Oil (Detection of Fat):
a) Materials Required:

e Oil (sample)

e Ethanol

o Distilled water

e  Test tube or small beaker
e Pipette

Fig: 6 Cooking oil

b) Procedure: Sample Preparation: Take a small amount of the oil sample (about 2-3 mL) in a clean test tube or beaker.

Dissolving the Oil: Add 3-4 mL of ethanol to the test tube containing the oil sample. Shake the test tube gently to ensure that the oil
dissolves completely in the ethanol. Ethanol is a solvent for oils and fats, so it should dissolve the fat easily.

Adding Water: Slowly add a few mL of distilled water to the ethanol-oil solution. Shake the mixture gently.

Observation: If fat is present in the oil, the mixture will turn cloudy or milky. This is due to the fact that the water causes the fat
(which was dissolved in ethanol) to precipitate out as small droplets.

Conclusion: The appearance of a cloudy or milky solution upon adding water indicates the presence of fat in the oil sample. This
simple ethanol test is often used for confirming the presence of lipids in oils and other fatty substances.
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6) Gram flour (Detection of Protein):
a) Materials Required:

e  Gram flour (approximately 5-10 g)
e  Copper Sulphate (CuSO,) solution
e Sodium hydroxide (NaOH) solution
e  Test tubes

e  Measuring cylinder

e  Stirring rod or glass rod

o Distilled water

e  Pipette or dropper

o Analytical balance (for precise measurements)

Fig 6: Colour change of gram flour indicates presence of protiens
b) Procedure:
e Preparation of Gram Flour Sample: Take 5-10 g of gram flour. Weigh the sample accurately using an analytical balance. Place
the gram flour in a clean test tube.
e Dissolving Gram Flour in Water: Add 10-15 mL of distilled water to the test tube containing the gram flour. Stir the mixture
gently to dissolve the flour. You might need to shake or stir it for a minute to form a consistent paste or suspension.
Adding Copper Sulphate (CuSO,) Solution: After preparing the gram flour suspension, add 2-3 drops of copper Sulphate (CuSO,)
solution to the test tube.
Adding Sodium Hydroxide (NaOH) Solution: Add 2-3 mL of sodium hydroxide (NaOH) solution to the test tube. Sodium
hydroxide will alkalinize the solution, and if proteins are present, it will cause a color change when combined with copper ions.
Observation of Results: Mix the solution gently. If proteins are present in the gram flour, you will observe a violet or purple color
forming in the solution. This color change is due to the formation of a complex between the copper ions and the peptide bonds of
proteins.

c) Result:

In this research study, the detection and quantification of fat, protein, carbohydrates in potato, egg yolk, oil, gram flour, cheese, and
bread were successfully carried out using Biuret test for protein, iodine test for starch, ethanol test for fat. The results observed
overall are mentioned below in table 1.

Table 1
Food content Chemical name Change Nutrient
Potato lodine Colour changes to violet black Carbohydrate
Egg yolk Ethanol It forms precipitate Protein
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Ethanol After heating it forms residue Fat
Cheese Ethanol After heating it forms residue Fat
Gram flour CuSO4 (Copper sulphate) Colour changes to violet Protein
NaOH (Sodium Hydroxide)
oil Ethanol Solution turns milky or cloudy Fat

1. CONCLUSIONS

The detection of carbohydrates, proteins, and fats in foodstuffs involves specific chemical tests that produce distinct reactions or
colour changes. These tests, such as Molisch’s for carbohydrates, Biuret for proteins, and Sudan 111 or grease spot test for fats, are
simple yet effective in identifying the presence of these macronutrients. By employing these methods, we can qualitatively analyse
food samples to better understand their nutritional composition, which is essential for dietary planning and scientific studies.
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