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WUHS Biology: 
Animals Unit

Week 2 – What 
happens to food when 

it is consumed? 

Source: https://www.pxfuel.com/en/free-photo-xiudk

https://www.pxfuel.com/en/free-photo-xiudk
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M&E Unit – W2 Driving Question
• Driving Question: What 

happens to food when it is 
consumed? 

• How do cells acquire the 
matter they need? 

• How do cells acquire the 
energy they need? 

• How much of the mass of 
consumed food gets added to 
an animal’s body? 

• What happens to the matter 
in food that isn’t added to the 
body?

295	kg	of	carbon	is	
consumed	in	other	grains.

481	kg	of	carbon	is	
consumed	from	corn.

593	kg	of	carbon	is	lost	in	the	
animal’s	manure.

451	kg	of	carbon	is	lost	as	CO2.	

37	kg	of	carbon	is	lost	as	methane	

Per	beef	animal	over	a	420	day	period

106	kg	of	carbon	is	added	to	
the	animal’s	body.

375	kg	of	carbon	is	
consumed	in	hay	and	

pasture.	
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1 All living organisms (animals, plants, fungi, bacteria, 
etc.) are comprised of cells. 

A cell consists of a fatty membrane surrounding 
protein structures & fluid. 

Animal cells are primarily made from two key 
ingredients: protein (structures) and fat (membranes). 

The fats, proteins, and carbohydrates found in cells 
are all examples of macromolecules. These are long 
chains of individual molecules bonded together.

Fats are made from chains of fatty acids, proteins are 
made from chains of amino acids, and carbohydrates 
are made from chains of glucose molecules. 

Cells as seen under a microscope.
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An organelle is a specialized structure within a 
cell with a specific job.

Examples of organelles include: Mitochondria 
(cell energy); Nucleus (stores DNA); Membrane 
(protection); Ribosomes (assembles proteins).

Organism are comprised of systems, organs, 
tissues, and cells. 

A group of similar cells form tissues. Different 
tissues form organs. Organs with similar 
functions form systems. Systems comprise an 
organism. 

Recap of Week 1

Organelle

Cell

Tissue

Organ

System

Organism
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Cells & Macromolecules

• We know that cells are primarily made from 
protein and fat.
• Most of the structures within the cell are made 

from protein. 
• The membranes of cells (inside and outside) 

are made from fatty molecules called lipids. 

• The food consumed by animals is needed for two 
primary reasons – matter (atoms) and energy. 
• The atoms needed to build and repair cells 

primarily come from fat and protein in the diet. 
• The chemical energy needed for cells to 

function primarily comes from carbohydrates. 
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https://live.staticflickr.com/8440/7980693966_1725421229_b.jpg
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Digestion
• When an animal consumes food, they first have to 

digest it. 
• Digestion is the process in which large macromolecules in 

food are broken into smaller individual molecules. 

• During digestion, enzymes in the stomach and 
intestines break down carbohydrates into glucose, 
proteins into amino acids, and fat into fatty acids. 
• This is necessary so that these molecules can be absorbed 

into the blood (macromolecules are too big to be absorbed). 

• Enzymes are specialized proteins that assemble, 
disassemble, or rearrange molecules. 
• Digestive enzymes convert macromolecules into smaller 

molecules that can be absorbed into the blood. 

The digestive tract’s primary purpose 
is to break apart macromolecules so 

that they can be absorbed. 

Proteins called enzymes can break 
macromolecules into individual molecules. 
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https://www.lbq.org/filestore/questionsupplement/6a128b90-cb67-49e2-bae1-d3a8776afd32.png
https://www.lbq.org/filestore/questionsupplement/6a128b90-cb67-49e2-bae1-d3a8776afd32.png
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Bloodstream = Nutrient Highway
• Once macromolecules have been 

broken into smaller molecules, 
they are absorbed into the 
bloodstream. 
• The bloodstream transports food 

molecules to individual cells. 
• Cells can then use glucose, fatty 

acids, and amino acids for matter 
and energy. 

• Cells also use blood to release 
waste they do not need. 
• For example, cells will absorb oxygen 

from the blood and release carbon 
dioxide. 

• The lungs provide the source of 
oxygen to the blood and remove 
unneeded carbon dioxide. 
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The bloodstream is like a “highway” for molecules needed by 
cells, particularly O2, glucose, amino acids, & fatty acids. 

The bloodstream also carries away waste products like CO2. 

https://upload.wikimedia.org/wikipedia/commons/thumb/c/cd/The_exchange_between_capillary_and_body_tissue_diagram.svg/1097px-The_exchange_between_capillary_and_body_tissue_diagram.svg.png
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Cellular 
Respiration
Acquiring chemical energy from glucose

8
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Using Glucose
• Carbohydrates primarily provide the chemical energy 

needed by cells to function. 
• Enzymes in the stomach and intestines must first break down 

carbohydrates into individual glucose molecules. 

• Glucose is then absorbed by the blood and travels to cells. 

• During cellular respiration, cells acquire chemical energy by 
rearranging atoms in glucose & oxygen to form CO2 & H2O. 
• Rearranging these atoms enables the cells to utilize the chemical 

energy found in the high energy bonds (C-C & C-H) of glucose. 

• The chemical energy in the high energy bonds of glucose is 
moved to a new molecule called ATP. 
• ATP is a molecule that directly powers most cellular activities. 

• ATP molecules are like rechargeable batteries for the cell. 

1

Carbohydrate Macromolecule

Glucose
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Summary of Cellular Respiration

Glucose

Animal Cell

Oxygen 

Carbon Dioxide 

Water Vapor

• During cellular 
respiration, the 
atoms in glucose & 
oxygen (O2) are 
rearranged to form 
CO2 & H2O.
• These molecules are 

released into the 
blood and are 
eventually exhaled.

• The chemical energy 
in glucose is used to 
‘recharge’ ATP.
• ATP powers the 

cell’s activities.

1. Glucose & O2 travel 
through blood to cells.

2. Cells rearrange the 
atoms in glucose and 

oxygen into CO2 & H2O. 

3. The chemical energy from 
glucose is moved to ATP. 
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Cellular Respiration
• Most matter in consumed food 

is either breathed out as CO2 & 
H2O or lost as feces (waste). 
• About 90% of the mass of the 

food consumed is breathed out 
or excreted as waste.

• This explains why animals only 
gain about 10% of the mass of 
the food they eat. 
• Most of the atoms in food are 

rearranged into CO2 and H2O and 
are exhaled from the lungs. 

• This is necessary to move the 
chemical energy of glucose to 
recharge ATP molecules. 

295	kg	of	carbon	is	
consumed	in	other	grains.

481	kg	of	carbon	is	
consumed	from	corn.

593	kg	of	carbon	is	lost	in	the	
animal’s	manure.

451	kg	of	carbon	is	lost	as	CO2.	

37	kg	of	carbon	is	lost	as	methane	

Per	beef	animal	over	a	420	day	period

106	kg	of	carbon	is	added	to	
the	animal’s	body.

375	kg	of	carbon	is	
consumed	in	hay	and	

pasture.	

This data shows the path of all carbon atoms consumed as 
part of food molecules. Most of the atoms are breathed out or 

lost in feces. Only a small portion (~10%) of atoms in food 
molecules remain in the animal’s body.
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Biosynthesis
Acquiring the atoms needed to build and repair cells
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Biosynthesis
• A small portion of the atoms in consumed 

food is added to the animal’s body. 
• Animal cells are mostly made from fat and 

protein, which comes from consumed food. 

• Consumed fat and protein are first broken 
down into fatty acids and amino acids. 
• These molecules are absorbed into the blood 

and travel to cells along with other nutrients. 

• Cells use fatty acids and amino acids from 
food to assemble the fat and protein 
needed to build and repair cells. 
• Biosynthesis is the process in which organisms 

use molecules they consume to make the 
macromolecules needed for their own cells.

Ribosomes are organelles that assemble the 
proteins needed by the cells from amino 

acids consumed in food. 
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Protein

Amino Acids

Ribosome

Protein assembly is one kind of biosynthesis.

https://www.genome.gov/sites/default/files/media/images/tg/Amino-acids.jpg
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Revising Our Claims

• Revisit your ideas from Part 1. 
• How could you improve your responses 

to our Driving Questions?

• Driving Question: What happens to 
food when it is consumed? 

• How do cells acquire the matter they 
need? 

• How do cells acquire the energy they 
need? 

• How much of the mass of consumed 
food gets added to an animal’s body? 

• What happens to the matter in food 
that isn’t added to the body?

Image Source: Wikimedia

Image SourceSource: https://www.pxfuel.com/en/free-photo-xiudk

https://upload.wikimedia.org/wikipedia/commons/5/5e/Homology_vertebrates-en.svg
https://commons.wikimedia.org/wiki/File:Ethanol_burning_flame.png
https://www.pxfuel.com/en/free-photo-xiudk
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Looking Ahead: 
Part 3 Investigation

• In Part 3, you will be investigating how the 
mass of mealworms change as they eat 
potatoes. 

• You will then compare the change in mass of 
the potato and see if it is equivalent to the 
change in mass of the worms. 

15

Source: https://www.piqsels.com/en/public-domain-photo-fmlyd

https://www.piqsels.com/en/public-domain-photo-fmlyd
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Key Points
• Digestion is the process in which large macromolecules in food are 

broken into smaller individual molecules. 
• This is necessary so that these molecules can be absorbed into the blood 

(macromolecules like fat, protein, and carbs are too big to be absorbed).

• Enzymes are specialized proteins that assemble, disassemble, or 
rearrange molecules. 
• Digestive enzymes convert macromolecules into smaller molecules that can 

be absorbed into the blood.

• Once macromolecules have been broken into smaller molecules, 
they are absorbed into the bloodstream and transported to cells.
• Cells can then use glucose, fatty acids, and amino acids for matter and energy.
• Glucose is used primarily for chemical energy; fatty acids and amino acids are 

used as the main sources of matter (atoms) to build and repair cells.

16
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Key Points
• During cellular respiration, cells acquire chemical energy by rearranging 

atoms in glucose & oxygen to form CO2 & H2O. 
• Rearranging these atoms enables the cells to utilize the chemical energy found in the 

high energy bonds (C-C & C-H) of glucose.

• The chemical energy in the high energy bonds of glucose is moved to a 
new molecule called ATP.
• ATP molecules are like rechargeable batteries and power most cellular functions.

• Most matter in consumed food is either breathed out as CO2 & H2O or 
lost as feces (waste). 
• Most of the atoms in food are rearranged into CO2 and H2O and are exhaled from the 

lungs.

• A small portion of the atoms in consumed food is added to the animal’s 
body. 
• Biosynthesis is the process in which organisms use molecules they consume to make 

the macromolecules needed for their own cells. 
17
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Key Vocab
• Digestion is the process in which large macromolecules in food are 

broken into smaller individual molecules. 

• Enzymes are specialized proteins that assemble, disassemble, or 
rearrange molecules. 

• During cellular respiration, cells acquire chemical energy by rearranging 
atoms in glucose & oxygen to form CO2 & H2O. 

• ATP is a molecule that directly powers most cellular activities; it 
functions like a rechargeable battery for the cell. 

• Biosynthesis is the process in which organisms use molecules they 
consume to make the macromolecules needed for their own cells. 
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