
Chapter 12 
Nutrition 



Nutrients 
macronutrients: large 

required daily quantities 
carbohydrates, lipids, proteins 

 
micronutrients: small required 

daily quantities 
vitamins, minerals 

 
Also required: water and fiber 

 
Daily Reference Values (DRV): 

based on a 2,000 Cal. diet 



Food Pyramid 



Calories 

Daily caloric intake varies 
by weight, gender, and 

level of activity.   

basal requirement: 
calories needed to 

maintain a resting body 
(no activity). 



Body Mass Index (BMI) 
obesity: a person with a BMI of 30 or greater. 

• BMI does not take 
into account relative 
density of muscle 
versus fat. 
 
• BMI does not take 
into account physical 
activity level. 



Dieting 

A pound of body fat 
is approximately 

equivalent to  
3,500 Cal. of energy. 

Reducing caloric intake will cause the body to start using 
up its stores to convert to energy: both fat and proteins 

(muscle mass).   



Carbohydrates 
Primary source of energy in the body. 

simple: mono- or disaccharides 

complex: polysaccharides (starch) 



Processing Carbohydrates 

Polysaccharides must 
be hydrolyzed to 

monosaccharides to 
be metabolized. 

Recommended: 48% complex carbohydrates and 
natural sugars, 10% refined sugars (58% total) 
Reality: 28% complex carbohydrates and natural 
sugars, 18% refined (46% total) 



Blood Glucose Levels 

D-glucose is called “blood 
sugar”. 

 
In healthy humans, almost all 

glucose is fully metabolized and 
none appears as waste.  
Diabetics cannot fully 

metabolize all blood glucose. 
 

Recommended Intake:  
130 g/day 



Lipids 
Recommended: 10% saturated, 10% monounsaturated, 
10% polyunsaturated (30% total) 
 
Reality: 16% saturated, 19% monounsaturated, 7% 
polyunsaturated (42% total) 

lauric acid: found in coconut oil 

oleic acid: found in olives 

elaidic acid: found in hydrogenated vegetable oil 



Processing Fats 

About 95% of dietary lipids are fats and oils 
(triglycerides); the rest are complex or cholesterol. 

Bile increase lipid solubility 
in aqueous solution before 

hydrolysis. 

Linolenic and linoleic acid, both 
found in vegetable oils, are essential 

lipids. 



Proteins 
Recommended: 12% proteins 
 
Reality: 12% proteins 

Essential amino acids cannot 
be synthesized by the body 
and must be consumed in 

the diet. 

Proteins are not stored by the body; 
excess is metabolized as fat instead. 



Essential Amino Acids 
nonessential amino acids: can be 

synthesized by the body 
essential amino acids: must be 

consumed through diet; cannot be 
synthesized by the body. 

complete protein: protein source that 
contains all 10 essential amino acids 

Most proteins from meat, fish, eggs, 
and dairy are “complete”.   

 
Gelatin and most plant proteins are 

incomplete (low in methionine). 



Vitamins 



Minerals 



Water 

Water makes up 60% of the average 
person’s body weight. 

Daily intake is about 
1,200-1,500 mL in 

addition to water from 
food. 



Energy 

nuclear fusion: 4 H  He + ENERGY 
(e- capture) 

photosynthesis:  
  6 CO2 + 6 H2O + ENERGY  
    C6H12O6 + 6 O2 

     GLUCOSE 

cellular respiration: C6H12O6 + O2   
    6 CO2 + 6 H2O + energy (ATP) 



Energy Flow 

NUCLEAR FUSION 

PHOTOSYNTHESIS 

CELLULAR RESPIRATION 

ATP 

BIOSYNTHESIS MECHANICAL WORK OSMOTIC WORK 

energy 

glucose 

energy 



Metabolism 

metabolism: all 
chemical reactions 
in a living cell 
 
catabolism: 
breakdown of 
molecules 
 
anabolism: build up 
of molecules 



Stage I: Digestion 

proteins  amino acids 
 
disaccharides or polysaccharides  monosaccharides 
 
 
 
fats and oils  fatty acids + glycerol 
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Stage II: Acetyl CoA 
Biomolecules are further degraded into acetyl groups. 

Acetyl CoA is carried into the common catabolic 
pathway (Citric Acid Cycle, Electron Transport, 

Oxidative Phosphorylation) 



AMP, ADP, ATP 
adenosine monophosphate (AMP): one phosphate 
adenosine diphosphate (ADP): two phosphates 
adenosine triphosphate (ATP): three phosphates 

ribose 

adenine 

adenosine 

phosphate esters 



Hydrolysis of AMP, ADP, ATP 

7.3 kcal/mol 

ATP 

ADP 

AMP adenosine 

7.3 kcal/mol 

3.4 kcal/mol 

ADP + H2PO4
-  

AMP + H2PO4
- 

A single ATP molecule can be recycled 1000-15000 
times per day, as it cannot be stored. 

ATP AMP + 2 H2PO4
- 

10.9 kcal/mol 



NAD+ and FAD 
Coenzymes with an ADP core transfer electrons in biological 

oxidation-reduction (redox) reactions. 

 NAD+: nicotinamide 
adenine dinucleotide 

FAD: flavin adenine 
dinucleotide 

ADP linker 
ADP linker 

nicotinamide flavin 



Redox Forms 

FAD FADH2 

NAD+ and FAD are called “hydrogen ion” and “electron-
transporting” molecules. 



Redox Activity 
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