Animal Nutrition: Fueling
Life

Welcome to the grade 11 life science guide on Animal Nutrition! Nutrition is
critical for all animal life functions, providing the energy and building blocks
necessary for survival. Understanding how animals obtain and process nutrients
is essential for grasping broader ecological and physiological principles. This

guide will provide an overview of the key processes: ingestion, digestion,

absorption, assimilation, and egestion, setting a foundation for further study.

We will explore nutritional requirements, methods of food intake, and the
intricacies of digestive systems. By the end of this guide, you will have a solid

understanding of how animals acquire and utilize nutrients to sustain life.
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Nutritional Requirements of

Animals require a balanced intake of macronutrients and micronutrients to maintain optimal health and function.

Macronutrients Micronutrients

e Carbohydrates: Primary energy source (e.g., glucose, e Vitamins: Organic compounds for metabolic processes (e.g., A,
glycogen). B, C,D,E, K).

e Proteins: Building blocks for tissues, enzymes, and hormones e Minerals: Inorganic compounds for structure and function (e.g.,
(e.g., amino acids). calcium, iron, potassium).

e Lipids: Energy storage, insulation, and hormone production
(e.g., triglycerides, phospholipids).

Water is also essential, constituting 60-70% of body mass in most animals. These components work together to ensure proper
physiological function and overall well-being.



Ingestion: Methods of Food

Ingestion is the process by which animals take in food. Different animals have evolved various methods to obtain nutrients,

depending on their environment and food sources.

Filter Feeding Substrate Feeding

Aquatic animals filter small particles (e.g., sponges, baleen Animals live in or on their food source (e.g., leaf miners,
whales). Sponges filter 20,000 liters of water per kg of body earthworms). Earthworms ingest their weight in soil daily.
weight daily.

Fluid Feeding Bulk Feeding

Animals suck nutrient-rich fluids (e.g., aphids, mosquitoes). Animals eat large pieces of food (e.g., snakes, humans). Snakes

Mosquitoes consume 0.001 to 0.01 mL of blood per feeding. can consume prey larger than themselves due to flexible jaws.



Digestion: Breaking Down
Food

Digestion involves breaking down food into smaller molecules that can be
absorbed and used by the body. This process occurs through mechanical and

chemical means.
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Hydrochloric acid in the stomach maintains a pH of 2.0, which is crucial for

protein denaturation and pepsin activation, facilitating efficient digestion.



Digestive Systems:

Animals utilize different types of digestive systems depending on their
complexity and lifestyle. These systems range from simple intracellular

processes to complex alimentary canals.

Intracellular Digestion

1 Food vacuoles within cells (e.g., sponges, protists). This is a simple
process where digestion occurs inside the cell.

Gastrovascular Cavity
2 Single opening for both ingestion and egestion (e.g., jellyfish). This

system is more advanced, allowing for some extracellular digestion.

Alimentary Canal

3 Complete digestive tract with two openings (mouth and anus) (e.g.,
earthworms, humans). This complex system allows for efficient,
one-way processing of food.
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Mammalian Digestive System: Key

The mammalian digestive system is a complex and highly efficient system designed for breaking down and absorbing nutrients from food.

Mouth 1

Mechanical and chemical digestion begin here with salivary amylase breaking
down starch into maltose (5% of starch digestion).

2 Esophagus

Transports food to the stomach via peristalsis, a series of coordinated muscle

contractions.
Stomach 3

Protein digestion (pepsin) and storage. Gastric glands secrete 2-3 liters of
gastric juice daily to aid in digestion. .
4 Small Intestine
Most chemical digestion and absorption occur here. The duodenum, jejunum,

. and ileum are approximately 6 meters long in humans.
Large Intestine 5

Water absorption and waste compaction. It absorbs about 90% of the water

from undigested material.
6 Anus

Elimination of feces, completing the digestive process.



Absorption: Uptake of

Absorption is the process by which digested nutrients are taken up by the body. The small intestine is the primary site for this critical
function.

Small Intestine Nutrient Transport
e Villiand microvilli increase the surface area by 600x, e Carbohydrates and amino acids are absorbed into capillaries
maximizing nutrient absorption. via active transport and facilitated diffusion.
e Each villus contains a capillary network and a lacteal. e Lipids are absorbed into lacteals as chylomicrons, entering the

lymphatic system and then the bloodstream.

These structural and functional adaptations ensure efficient nutrient uptake for the body's needs.



Assimilation: Using

Assimilation is the process by which cells use absorbed nutrients for energy, growth, and repair. The liver plays a central role in processing

and distributing these nutrients.

Cells
Liver e Utilize nutrients for energy, growth, and
repair.

e Processes and distributes nutrients.
e Glucoseis used in cellular respiration to

1 2 produce ATP.

Converts glucose to glycogen.

Synthesizes proteins.
e Amino acids are used to synthesize

e Detoxifies substances. proteins

Processes 25% of cardiac output. .. )
’ ° at ottpU e Lipids are used to build cell membranes

and store energy.
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Egestion: Elimination of

Egestion is the final stage of the digestive process, involving the elimination of

undigested and unabsorbed waste from the body.

1 LargeIntestine 2 Rectum
Water absorption and waste Stores feces until elimination,
compaction. Bacteria in the preparing the body for the final
colon produce vitamins K and step.
B.

3 Anus

Elimination of feces through defecation. Feces consist of undigested

material, bacteria, and dead cells.

This process is crucial for maintaining the body's homeostasis and removing

potentially harmful substances.
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Review and Summary

We've journeyed through the fascinating world of animal nutrition, exploring the key processes that sustain life. Understanding these

processes is fundamental to appreciating the complexity and efficiency of biological systems.

e Key processes: ingestion, digestion, absorption, assimilation, and egestion.

e Importance of balanced nutrition for animal health and survival.

For further in-depth study, explore resources such as advanced biology textbooks, scientific journals, and online educational platforms.

Continue your exploration to deepen your understanding of animal nutrition and its broader implications for life sciences.



