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Nutrition science explores how dietary intake influences
growth, development, performance, and health. It is not
limited to food consumption but includes digestion,
absorption, metabolism, and the interaction of nutrients with
cells and biological systems. Historically rooted in the study
of deficiency diseases like scurvy and rickets, the field has
evolved into a multidisciplinary science addressing issues such
as obesity [1], cardiovascular disease, diabetes, and aging.

Modern nutrition science also investigates food security,
sustainable diets, personalized nutrition, and the gut
microbiome. Understanding the principles of nutrition is vital
for individuals, healthcare providers, and policymakers to
improve public health outcomes and combat diet-related
diseases.

Components of Nutrition

Human nutrition is broadly divided into macronutrients,
micronutrients, and non-nutrient components like fiber and
phytochemicals.

Macronutrients

These are nutrients required in large amounts to provide
energy and support bodily functions.

Nutrition science is the study of how food and its components affect the health and functioning of the human body. It
encompasses various disciplines such as biochemistry, physiology, and public health. With global health concerns like
obesity, malnutrition, and chronic diseases on the rise, nutrition science plays a pivotal role in disease prevention and
health promotion. This article provides an overview of the key principles of nutrition science, the role of
macronutrients and micronutrients, current dietary guidelines, and emerging trends in the field.
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Proteins: Essential for tissue repair and enzyme production;
found in meat, legumes, dairy.

Fats: Provide energy and support cell structure; include
saturated, unsaturated, and trans fats.

Micronutrients

Needed in smaller amounts but crucial for disease
prevention and biochemical reactions.

Vitamins: Organic compounds such as vitamin A, C, D, E,
K, and B-complex.
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Minerals: Inorganic elements like calcium, iron, magnesium,
and zinc.

Water

Often overlooked, water is essential for maintaining
temperature, transport of nutrients, and biochemical
reactions.

Carbohydrates: Main source of energy; found in grains,
fruits, and vegetables [2].
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Nutrition professionals assess dietary status using:

Anthropometric
circumference)

measurements (e.g., BMI, waist

Biochemical tests (e.g., blood glucose, serum iron)

Clinical evaluations (e.g., signs of deficiency)

Dietary surveys (e.g., 24-hour recall, food frequency
questionnaires)

Nutrition and Chronic Disease Prevention

Poor nutrition is a leading risk factor for non-communicable
diseases:

Obesity: Often linked to excessive caloric intake and sedentary
behavior

Type 2 Diabetes: Associated with high sugar and refined
carbohydrate consumption [4]

Cardiovascular Disease: Linked to high saturated fat, sodium,
and trans fat intake

Osteoporosis: Often caused by low calcium and vitamin D
intake

Balanced diets rich in fruits, vegetables, whole grains, lean
proteins, and healthy fats help prevent these conditions.

Special Considerations in Nutrition

Life Stage Nutrition

Nutritional needs vary by age:

Infants and children: Require adequate protein, iron, and fat
for growth

Pregnant women: Need more folic acid, iron, and calcium
Older adults: Require more vitamin D, B12, and fluids due to
reduced absorption and appetite

Vegetarian and Vegan Diets

Plant-based diets can be nutritionally adequate but require
planning to ensure sufficient intake of:

Vitamin B12

Iron

Calcium

Omega-3 fatty acids
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Nutrient Recommended
Daily Intake

46–56 g

Primary Sources

Protein Meat, legumes,
dairy

Grains, fruits,
vegetablesCarbohydrates 225–325 g (based

on 2000 kcal)

Fats 70–90 g Nuts, oils, fatty
fish
Citrus fruits,
peppers

Milk, yogurt, leafy
greens

Vitamin C 75–90 mg

Calcium 1000–1300 mg

Iron 8–18 mg Red meat, beans,
spinach

Table: Recommended Daily Intake for Selected Nutrients (Adults)
Values may vary depending on age, gender, and health status.

Digestion and Nutrient Absorption

Once ingested, food undergoes mechanical and chemical digestion,
beginning in the mouth and continuing through the stomach and
intestines. Enzymes break down macronutrients into absorbable
units:

These nutrients are absorbed in the small intestine and
transported via the bloodstream to cells, where they are used for
energy, growth, and repair.

Dietary Guidelines and Nutritional Assessment

Global Dietary Guidelines

Many countries use evidence-based guidelines [3] to help people
make healthy food choices. For instance, the Dietary Guidelines
for Americans (DGA) recommend:

Half the plate should consist of fruits and vegetables

Choosing whole grains over refined grains

Limiting added sugars, sodium, and saturated fats

Nutritional Assessment Methods

Carbohydrates → Glucose

Proteins → Amino acids

Fats → Fatty acids and glycerol
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Personalized Nutrition

Using genetic, metabolic, and microbiome data [5], personalized
nutrition aims to tailor diets to individual needs.

Gut Microbiome Research

The microbiome influences digestion, immunity, and even mood.
Diets rich in fiber and fermented foods can support a healthy gut
flora.

Functional Foods

Foods with health benefits beyond basic nutrition—like
probiotics, antioxidants, and omega-3s—are gaining popularity.

Sustainable Nutrition

The intersection of nutrition and environmental sustainability
promotes diets that are both healthful and eco-friendly, such as
the planetary health diet.

Nutrition science is central to human health and development.
From basic nutrient functions to advanced research on gene-
diet interactions, the field has broadened our understanding of
how food impacts well-being. With rising chronic disease rates
and global health challenges, the role of evidence-based 

nutritional strategies has never been more critical. Empowering
individuals with knowledge about balanced diets and promoting
sustainable food systems are essential for a healthier future.

Conclusion
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