FOOD SCIENCES BY AREEB AJAZ

1. What is difference between preservatives and antioxidants? Discuss briefly with examples. 2024

Aspect

Preservatives

Antioxidants

Definition

Substances added to food to prevent spoilage
and extend shelf life

Substances that prevent oxidation, which can
cause rancidity and loss of nutrients in food

Primary Function

Inhibit the growth of microorganisms like
bacteria, mold, and yeast

Protect food from oxidation, which can lead to
rancidity and nutrient loss

Mechanism

Work by creating an environment unsuitable for
microbial growth

Neutralize free radicals that cause oxidative
damage

Common Examples

Sodium benzoate, potassium sorbate, nitrites,
sulfites

Vitamin C (ascorbic acid), Vitamin E
(tocopherols), BHA (butylated hydroxyanisole),
BHT (butylated hydroxytoluene)

Uses in Food Industry

Used in processed meats, baked goods,
beverages, and dairy products to prevent
spoilage

Added to oils, fats, cereals, and snacks to
prevent rancidity and preserve freshness

Health Considerations

Some preservatives may cause allergies or
sensitivities in certain individuals

Generally considered safe, though excessive
use can lead to health concerns

Examples in Pakistan

Sodium benzoate in pickles and jams, nitrites in
cured meats

Vitamin C in fruit juices, BHA in snacks and
cereals

Examples
Internationally

Potassium sorbate in dairy products, sulfites in
wine

Vitamin E in cooking oils, BHT in processed
foods

References and Statistics

Pakistan:

e According to the Pakistan Standards and Quality Control Authority (PSQCA), preservatives like sodium benzoate
and potassium sorbate are commonly used in the local food industry to extend shelf life.

e Astudy by the Pakistan Agricultural Research Council (PARC) highlights the use of natural antioxidants in the
preservation of traditional foods.

International:

e The Food and Agriculture Organization (FAO) and the World Health Organization (WHO) regulate the use of
food additives, including preservatives and antioxidants, ensuring they are safe for consumption.

e According to a report by the European Food Safety Authority (EFSA), antioxidants like BHA and BHT are
widely used in the food industry to prevent oxidative spoilage.

2. What are the standards of drinking water? How Heavy Metals in the water affect the living organisms? 2024

- Pakistan Standards and Quality
Parameter World Health Organization (WHO) Control Authority (PSQCA)
pH Level 6.5-8.5 6.5-8.5
Turbidity <5NTU <5NTU
Total Dissolved Solids (TDS) <1000 mg/L <1000 mg/L
Chlorine Residual 0.2-0.5 mg/L 0.2-0.5mg/L
Fluoride <1.5mg/L <1.5mg/L
Arsenic <0.01 mg/L <0.01 mg/L
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Lead <0.01 mg/L <0.01 mg/L

Nitrate <50 mg/L <50 mg/L

Bacteria No detectable E. coli or coliforms No detectable E. coli or coliforms

Heavy Metal Effects on Living Organisms

Arsenic Chronic exposure can lead to skin lesions, cancer, cardiovascular diseases, and developmental issues
in children.

Lead Neurotoxin affecting brain development in children, causing cognitive impairments, behavioral
issues, and learning disabilities.
Damages the nervous system, kidneys, and immune system; bioaccumulates in fish, affecting the

Mercury . .
entire food chain.

Cadmium Causes kidney damage, bone demineralization, and cancer; long-term exposure affects the liver and

cardiovascular system.

Pakistan and International Perspectives

Pakistan:

e Water Quality Issues: According to the Pakistan Council of Research in Water Resources (PCRWR), 70% of
drinking water sources are contaminated, with heavy metals like arsenic and lead being major concerns.

e Standards Compliance: The PSQCA sets national drinking water standards, but enforcement and compliance
remain challenges in many regions.

International:

e WHO Guidelines: The World Health Organization sets comprehensive guidelines for drinking water quality,
emphasizing the need to monitor and control heavy metal contamination.

o Global Challenges: Many countries, especially in developing regions, struggle with heavy metal contamination
due to industrial discharge, agricultural runoff, and inadequate water treatment facilities.

3. What are the Plant nutrition elements? Enumerate them. 2024

Category

Element

Role in Plant Growth

Sources

Macronutrients

Nitrogen (N)

Essential for the synthesis of proteins and
chlorophyll, promoting leaf growth

Soil organic matter, synthetic
fertilizers

Phosphorus (P)

Important for energy transfer and genetic
material (DNA/RNA)

Rock phosphate, bone meal,
synthetic fertilizers

Potassium (K)

Regulates water balance, enzyme activation,
and disease resistance

Potash, wood ash, synthetic
fertilizers

Calcium (Ca)

Key component of cell walls, important for
cell division and stability

Limestone, gypsum, dolomite

Magnesium (Mg)

Central atom in chlorophyll molecule,
essential for photosynthesis

Dolomite, Epsom salts, synthetic
fertilizers

Sulfur (S) Integral part of amino acids and proteins, aids | Gypsum, elemental sulfur, organic
in enzyme function matter
Micronutrients Iron (Fe) Crucial for chlorophyll synthesis and energy Soil minerals, iron sulfate, chelated

transfer

iron

Manganese (Mn)

Involved in photosynthesis, nitrogen
metabolism, and synthesis of some enzymes

Soil minerals, manganese sulfate,
chelated manganese

Zinc (Zn)

Essential for growth hormone production and

Soil minerals, zinc sulfate, chelated
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enzyme function zinc

Copper (Cu) Important for photosynthesis, enzyme Soil minerals, copper sulfate,
function, and lignin synthesis chelated copper

Boron (B) Necessary for cell wall formation and Borax, boric acid
reproductive development

Molybdenum Required for nitrogen fixation and enzyme Soil minerals, ammonium

(Mo) function molybdate

Chlorine (Cl) Involved in osmotic and ionic balance, Soil minerals, chloride salts
photosynthesis

Statistics and References
Global Context:

e According to the Food and Agriculture Organization (FAQ), balanced fertilization can increase crop yields by 30-
50% globally.

e Areport by the International Fertilizer Association (IFA) highlights that global fertilizer consumption reached
186 million tons in 2020, indicating the vital role of these nutrients in agriculture.

Pakistan Context:

o The Pakistan Agricultural Research Council (PARC) notes that imbalanced fertilization is a major issue in the
country, leading to reduced crop productivity.

e According to the Ministry of National Food Security & Research, Pakistan's fertilizer consumption was around
4.5 million tons in 2020, with a significant focus on nitrogen-based fertilizers.

4. What are antioxidants and why are they used in foods? Write a short note on natural and synthetic
antioxidants. 2023

Antioxidants: Nature’s Shield in Food

Antioxidants are molecules that prevent the oxidation of other molecules, protecting cells from damage caused by free
radicals. They are added to foods to extend shelf life, enhance flavor, and maintain nutritional quality.

Natural Antioxidants: Found in fruits, vegetables, nuts, and grains, natural antioxidants like vitamin C, vitamin E, and
polyphenols are cherished for their health benefits and minimal side effects. For example, turmeric, widely used in
Pakistani cuisine, contains curcumin, a potent natural antioxidant.

Synthetic Antioxidants: Created to mimic natural antioxidants, synthetic variants like butylated hydroxyanisole (BHA)
and butylated hydroxytoluene (BHT) are often more stable and effective in prolonging food shelf life. However, their
safety and potential health impacts are subjects of ongoing research.

In Pakistan, efforts are ongoing to balance the use of natural and synthetic antioxidants, reflecting a global trend towards
safer, more effective food preservation methods.

5. Differentiate between food contaminants and food adulterants. 2021

Aspect Food Contaminants Food Adulterants

Definition Unintended substances introduced into food. Intentional substances added to food to
increase quantity and reduce quality.
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Source Environmental, chemical, biological, or physical. Added by manufacturers or sellers for
economic gain.
Examples Pesticides, heavy metals, bacteria, plastic particles. | Water in milk, chalk powder in flour, synthetic
dyes in spices.
Health Impact Can cause foodborne illnesses, toxicity, long-term Can cause chronic health issues, allergic
health issues. reactions, nutritional deficiencies.
Regulation Strictly regulated and monitored by food safety Illegal and subject to penalties and strict
authorities. regulations.
Detection Detected through routine food safety testing and Detected through food quality analysis, often
quality control. by regulatory bodies.
Purpose Unintentional, usually a result of negligence or Intentional, aimed at economic benefit by
environmental factors. reducing cost of production.
Examples in Contaminated water, pesticide residues in Mixing water in milk, adding artificial colors to
Pakistan vegetables. spices.
International E. coli in leafy greens, lead contamination in Melamine in milk products, high fructose corn
Examples imported toys. syrup in honey.

6. Define the term “malnutrition”. Elaborate its major causes and consequences. 2021

Malnutrition: The Hidden Hunger

Understanding Malnutrition: The Silent Epidemic

Malnutrition is a condition where the body lacks essential nutrients or has an excess of them, leading to
significant health issues. This silent epidemic manifests as both undernutrition and overnutrition.

Roots of Malnutrition: Digging Deeper

1. Poverty’s Grip: The Unseen Enemy Poverty severely limits access to nutritious foods, leading to widespread
malnutrition. In Pakistan and worldwide, financial constraints keep many from securing a balanced diet.

2. Knowledge Gaps: The Nutritional Blackout A lack of nutritional education results in poor dietary choices. In
Pakistan, traditional high-carb diets and globally, the rise in processed food consumption, both contribute to malnutrition.

3. Health Barriers: The Invisible War Chronic illnesses and diseases hinder nutrient absorption and utilization. In
Pakistan, conditions like tuberculosis and parasitic infections are significant contributors, while globally, chronic diseases
play a similar role.

4. Cultural Chains: Tradition vs. Nutrition Cultural practices and gender inequality often dictate food distribution
within households. In some Pakistani communities, women and children receive fewer nutrients, mirroring issues seen in
various cultures worldwide.

The Ripple Effect: Consequences of Malnutrition

1. Stunted Growth: The Unseen Tragedy Inadequate nutrition during childhood leads to stunted physical and cognitive
development, affecting millions of children in Pakistan and beyond.

2. Weakened Defenses: The Immune System Crisis Malnutrition weakens the immune system, increasing susceptibility
to infections and diseases. This is a significant concern in areas with high poverty rates and poor healthcare access.
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3. The Cycle of Poverty: A Vicious Loop Malnutrition perpetuates poverty by reducing individuals' ability to work and
learn effectively, creating a continuous cycle of deprivation and ill health.

Case Study: Breaking the Chains of Malnutrition in Pakistan

In the rural regions of Pakistan, initiatives like the "Benazir Income Support Program™ aim to alleviate poverty and
improve nutritional outcomes. By providing financial assistance to low-income families, this program helps ensure better
access to nutritious foods and healthcare, breaking the cycle of malnutrition. Internationally, programs like the United
Nations' "Scaling Up Nutrition" (SUN) Movement work towards similar goals, emphasizing a holistic approach to
tackling malnutrition through community engagement and education.

7. Explain how a slice of bread after few days decomposes due to the growth of fungi. 2021

The Decomposition of Bread: A Fungal Feast

When you leave a slice of bread out for a few days, it often starts to show signs of decomposition, primarily due to the
growth of fungi. Here's how this process unfolds:

Stage 1: Dormant Spores Find a Home. Fungal spores are everywhere, floating invisibly in the air. When they land on a
suitable surface, like a slice of bread, they find an ideal environment rich in nutrients and moisture to begin their life
cycle.

Stage 2: Spore Germination. In the presence of moisture and warmth, these spores germinate, sending out tiny thread-
like structures called hyphae. Hyphae grow and branch out, forming a network known as mycelium. This is the initial
stage of fungal colonization on the bread.

Stage 3: Mycelium Growth. As the mycelium expands, it starts breaking down the bread's carbohydrates and proteins
into simpler compounds. The fungi secrete enzymes that decompose the bread's structure, enabling them to absorb the
nutrients. This process softens the bread and may change its color.

Stage 4: Spore Production. Once the fungi have sufficiently colonized the bread, they begin to reproduce. This often
results in the appearance of mold, which is the visible part of the fungi. Mold can appear in various colors, such as green,
black, white, or blue, depending on the type of fungi.

Stage 5: Full Decomposition. Over time, the fungal growth continues to break down the bread completely. The once
fresh slice becomes unrecognizable, turning into a mass of mold and decomposed matter. This decomposition process
recycles nutrients back into the environment.

Examples of Common Bread Fungi:

e Aspergillus: Often appears as a green or black mold.
e Penicillium: Known for its blue or green appearance.
e Rhizopus: Typically appears as black mold and can spread rapidly.

Environmental Factors:
e Humidity: Higher moisture levels accelerate fungal growth.
e Temperature: Warm temperatures favor faster fungal colonization.

e Air Circulation: Limited airflow can create a more conducive environment for mold growth.

By understanding these stages, we see how fungi play a crucial role in the natural decomposition process, breaking down
organic matter and contributing to nutrient cycling in ecosystems.
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8. What are carbohydrates? Classify and give detail of each class along with examples. 2020

Carbohydrates: The Energy Source of Life
What are Carbohydrates?

Carbohydrates are organic compounds made up of carbon, hydrogen, and oxygen, usually in the ratio of 1:2:1. They are
one of the primary sources of energy for the body, essential for the proper functioning of organs, tissues, and cells.

Classification of Carbohydrates
1. Monosaccharides: The Simple Sugars

Monosaccharides are the simplest form of carbohydrates, consisting of a single sugar molecule. They are the building
blocks for more complex carbohydrates.

e Glucose: A primary energy source for cells, found in fruits, honey, and blood.
e Fructose: Known as fruit sugar, found in fruits, honey, and root vegetables.
o Galactose: Less sweet than glucose and fructose, found in dairy products as part of lactose.

2. Disaccharides: The Double Sugars

Disaccharides are composed of two monosaccharide molecules linked together. They must be broken down into
monosaccharides before the body can use them for energy.

e Sucrose: Common table sugar, composed of glucose and fructose. Found in sugar cane, sugar beets, and various
fruits and vegetables.

e Lactose: Known as milk sugar, composed of glucose and galactose. Found in milk and dairy products.

e Maltose: Known as malt sugar, composed of two glucose molecules. Found in germinating grains and malted
products.

3. Polysaccharides: The Complex Carbohydrates
Polysaccharides are long chains of monosaccharide units. They serve as energy storage or structural components.

e Starch: The primary storage form of energy in plants. Found in potatoes, rice, wheat, and corn.

e Glycogen: The storage form of glucose in animals. Stored in the liver and muscles, and broken down into glucose
when energy is needed.

e Cellulose: A structural component of plant cell walls. Found in vegetables, fruits, and whole grains. Humans
cannot digest cellulose, but it aids in digestive health as dietary fiber.

Examples and Dietary Sources

e Monosaccharides: Honey, fruits (apples, grapes), root vegetables (carrots).
o Disaccharides: Table sugar, dairy products (milk, cheese), malted drinks.
e Polysaccharides: Whole grains (wheat, oats), starchy vegetables (potatoes, corn), legumes (beans, lentils).

Conclusion Carbohydrates are vital for maintaining energy levels, supporting metabolic processes, and contributing to
overall health. A balanced diet with a variety of carbohydrates ensures the body receives the necessary nutrients for
optimal functioning.



