
Does what we eat matter? 



 Nutrients are the chemicals that 
an organism needs in order to 
grow, build, and repair tissues, 
and to produce energy.  

 
 The nutrients that are important 

for keeping our bodies healthy 
are carbohydrates, proteins, 
lipids (fats), water, minerals, and 
vitamins. 



 All animals lose thermal energy, some more 
than others.  

 Note that the reptile is much cooler than the 
human.  

 Why? 



 The chemical energy produced by plants (in the 
form of carbohydrates) is transferred to herbivores 
and omnivores.  

 In endothermic (warm-blooded) animals, some of 
this chemical energy is used to maintain a fairly 
constant body temperature. Because our body 
temperature is normally higher than our 
surroundings, some thermal energy is lost to the 
environment.  



    EXOTHERMIC         or         ENDOTHERMIC 

This frog can survive 

for weeks on one 

good meal. 

This shrew must 

consume a large 

amount of  food every 

day. 



BODY SIZE 
 Larger animals generally eat 

more than smaller ones. But 
small endothermic animals 
need to eat more for their 
size than large endothermic 
animals.  

 For example, a 5000 kg 
elephant might eat 250 kg of 
food a day - 5 % of its body 
mass. A 5 g shrew might have 
to eat 4 g of food a day - 80 % 
of its body mass! 



METABOLIC RATE  
 Metabolic rate - the rate at which the body converts 

stored energy into working energy 
 Metabolism - the set of chemical reactions that 

occur in living organisms that are necessary to 
maintain life 

 Catabolism - the metabolic reactions that break 
down larger molecules into smaller subunits 

 Anabolism - the metabolic reactions that use energy 
to produce larger molecules from smaller subunits 



Metabolic rate depends on a number of factors: 
 
 Body size: The larger the body, the more energy is required to stay 

alive. 
 
 Physical activity: Muscle burns more energy than fat, so physical 

activity requires more energy. 
 
 Sex: Males are typically larger in size and have a greater proportion 

of muscle mass than females of the same size, age, and fitness level. 
 
 Age: Metabolic rate decreases with age (in part due to decreased 

physical activity and the loss of muscle mass). 
 
 Hereditary factors: Some individuals have a naturally high metabolic 

rate. In these individuals, the chemical energy obtained from food is 
very quickly converted into other forms of energy. 



 Energy is measured using an SI unit: the joule (J). Joules are small, so 
we use the kilojoule (kJ) to refer to the energy requirements of 
people or the energy stored in foods (1 kJ = 1000 J). 

 
 Another unit  is also used - a calorie (small c) is the amount of energy 

required to raise the temperature of 1 g of water by 1 °C. When 
referring to food energy, Calorie (big C) is used. One Calorie really 
means 1 kilocalorie, which is equal to 1000 calories, or 4180 J.  

 
 The rate at which energy is used by an organism when it is at rest is 

referred to as the basal metabolic rate (BMR). 
 
 The BMR is estimated using a calculation that takes into account 

four variables: height, weight, age, and sex.  
 
 Males tend to have a higher BMR than females by about 10 %. 

Energy requirements also depend on activity level. 



  






