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Module #1: Fuel for Life 
Aims: 

1. Describe the role of nutrition in health. 
2. Explain the differences between diet and nutrition. 
3. Describe the complex systems underpinning nutrition. 

Nutrition Science: A Multidisciplinary science, information about food we eat and how its 
processed in the body to determine the effect of each nutrient. 

Human Nutrition describes the process whereby cells obtain and utilise substances necessary to 
maintain life  

Evolution of Nutrition:  
 Diets have changed over time; Paleo Diet  Industrialised Diet  
 Genes adapt over time with changes in diet; lactose intolerance with higher agriculture. 
 Dietary patterns are influenced by a number of things 

o Availability of food (Geographical location)  
o Culture, traditions 
o Media images 
o Family lifestyle 
o Preferences, education, beliefs.  

Levels of Human Function that affect nutrition and food choice:  

 Constitutional (cellular) Cell nucleus. Molecular Biology.  
o Cells metabolism 
o Internal Environmsne 
o Circulation 
o CNS (tells us when we’re hungry / when we need more nutrients / when to stop 

eating) 
o Organ systems  
o Stripping energy from Macronutrients 

 External Environment 
o Food Security / insecurity 
o Household characteristics 
o Socio-economic circumstances 
o Housing, Sanitation, Politics 
o Agriculture 
o Health Services 
o Education   

Sources of Knowledge about Nutrition:  

 Animals  
o Feeding of domestic animals (farm) 

 Studies to get the optimal muscle / fat content for human consumption 
o Controlled experiments in Rodents 

 Shorter life spans  Able to simulate results faster than with other species. 
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 Humans 
o Natural Experiments 

 Famine 
 War 

o Controlled Experiments  
 Clinical Trials 

o Hunter-Gatherers 
o Epidemiology  

 Changes in Populations over time 
o Case Studies (individuals with rare diseases) 
o Patients reliant on intravenous feeding 

 Since they’re dependant on the feed for nutrition, original adaptations of this 
served as a trial and error to determine which nutrients were vital for health.  

Relationship between Nutrition and Health 
1. Optimal Nutrition:  

a. Food secure, with an adequate, balanced and prudent diet 
b. Health, well-being, normal development, high quality of life 

2. Undernutrition: Food Insecure individuals  
a. living in poverty, ignorance, politically unstable environments, disrupted societies, 

war.  
b. Decreased physical and mental development 
c. Compromised immune systems 
d. Increased infectious diseases 
e. Permanent damage: Continuous circle of undernutrition Underdevelopment  

Poverty 
3. Overnutrition: Overconsumption of food, especially macronutrients  

a. Often Characterised by an overconsumption of macronutrients and an 
underconsumption of mucronutrients 

b. Low physical activity  
c. Smoking, stress, alcohol abuse 
d. Developed World.  

i. Obesity, metabolic syndrome, CVD, T2 Diabetes, Cancers, Non-
communicable diseases 

4. Malnutrition: Nutritionally transitioning societies.  
a. Individuals & Societies that were previously food insecure become confronted with 

an abundance of palatable foods  
b. Double burden of infectious diseases & NCDs.  
c. Can be characterised by too macronutrients and too few micronutrients 

Measuring Obesity 
Obesity: A Condition of abnormal or excessive fat accumulation in adipose tissue, to the extent that 
health may be impaired.  

Body Mass Index (BMI): Weight (kgs) / Height (m2)  

 This is not the best tool to measure individually, however it is the easiest, particularly on a 
large scale.  

 It does have limitations: Muscle is heavier than fat.  
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Nutrient Properties 
 Chemical and Physical Structure 

o Eg; some forms may potentially not be able to be absorbed 
 Food sources 

o Affect cooking has on nutrients (Vit. C is heat sensitive) 
 Digestion, Absorption, transport & cellular uptake 
 Metabolism of the nutrient 
 Physiological needs 

o Health, disease, alternate conditions (Pregnancy), individual variation 
 Interactions with nutrients 
 Deficiency  
 Toxicity  
 Therapeutics 
 Security and safety  

 

Macronutrients and Micronutrients 
Macronutrients: Energy supplying nutrients 

Class Subclass Examples 
Carbohydrates Monosaccharides 

 
Disaccharides 
 
Polysaccharides 

Glucose, Fructose, galactose 
 
Sucrose, Maltose, lactose 
 
Starch, Fibre 
 

Proteins Plant & Animal proteins Amino Acids: Aliphatic, 
aromatic, sulfur containing, 
acidic, basic  
 

Fats & Oils Saturated: all double bonded 
hydrogen 
 
Monounsaturated: Missing 
one Hydrogen bond 
 
Polyunsaturated: Missing more 
than one hydrogen bond 

Palmitic & Stearic 
 
Oleic & Elaidic fatty acids 
 
Linoleic, a-linolenic, 
arachidonic, 
eicosapentaenoic and 
docohexaenoic acid 
 

Alcohol   
 

Micronutrients: Vitamins & Minerals 
Class Subclass Examples 
Minerals Minerals and elecgtrolytes 

Trace elements 
Calcium, sodium, 
phosphate, potassium, 
iron, zinc, selenium, 
copper, manganese, 
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molybdenum, fluoride, 
chromium 
 

Vitamins 
 

Fat-Soluble: Stored and used in 
liver and fatty tissue 
Bile required for absorption 
into lymph system from 
intestines 
 
Water-Soluble: Circulate 
Freely 
Excess is excreted by kidneys  
Limited stores in the body  
Regular intake is required 
Non toxic.  
 

Retinol (A), Calciferols (D), 
Tocopherols (E), Vit K 
 
 
 
 
Ascorbic acid (C), 
thiamine (B1), riboflavin 
(B2), niacin (B3), 
pyridoxine (B6), folate, 
cobalamin (B12) 
 

Water Saturated 
 
Monounsaturated 
 
Polyunsaturated 

Palmitic & Stearic 
 
Oleic & Elaidic fatty acids 
 
Linoleic, a-linolenic, 
arachidonic, 
eicosapentaenoic and 
docohexaenoic acid 
 

 

Contribution of Macronutrients to Energy Intake 
 Carbohydrates: 45-65% 

o 17 Kj/g 
o Starches: 24% 
o Sugars: 20% 

 Fat: 20-35% 
o 38 Kj/g (Twice the energy per mass)  
o Triglycerides: 90% 
o < 10% should come from saturated fats.  

 Protein: 15-25% 
o 17 kj/g 
o Essential Amino Acids & enough amino acid nitrogen to synthesise the non-essential 

amino acids.  
o Minimum requirement is 25g per day  
o Quality dependant on:  

 AA makeup 
 Digestibility 
 Amount present 

o Supplementary value: the capacity of a protein to make good the deficiency of 
another  

 Eg. Soy bean (low Methionine) + rice 
 Alcohol : 29 kj/g 
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Nutrient Reference Values 
 Estimated Average Requirement (EAR)  

o A nutrient level estimated to meet 
the requirements of half healthy 
individuals 

 Recommended Daily Intake (RDI)  
o Average daily intake sufficient to 

meet the nutrient requirements of 
nearly all healthy individuals 

 Upper Limit (UL) 
o Toxicity may occur in intakes above 

this  
 Adequate Intake (AI) 

o Used when RDI cannot be set (lack of evidence)  
o Set using population intake level of an apparently healthy population or estimated 

on experimental studies  

 

Glycemic Index 
A tool to rate the glycemic potential of the carbohydrates in different foods (as eaten). A tool that 
ranks carbohydrates based on quality, measuring the effect of carbohydrate rich food on blood 
glucose levels.  

 High GI: Energy released quickly over a shorter time period (White bread, weet-bix, rice, 
whole meal bread) 

o Starchy foods 
 Low GI: Energy released slower over a longer period of time.  (legumes, pasta, porridge, 

heavy grain bread)  
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 Fibre will lower the GI of food.  

 

Fibre 
Dietary Fibre is carbohydrate polymers not hydrolysed (broken down) by the endogenous enzymes in 
the small intestine of humans. Fibre can come from natural and synthetic sources 

Fibre can be defined as a “catch-all” category of food components that human enzymes can’t break 
down.  

Some types of fibre can be degraded even though human enzymes can’t break it down.  

 Free starch for example, is rapidly degraded by Amylases  
 Intracellular starch granules are protected from amylase however, and is thus resistant 

starch.  

Components:  

 Insoluble:   
o Remains as a particle (Never viscous) 
o Accelerates movement through bowels  
o Not fermented but absorbs water  
o Increases faecal bulk 
o No effect on blood cholesterol  

 Cellulose (Polymer of glucose, cell walls)  
 Hemicelluloses (mixed polymers, cell walls)  
 Lignin (Non CHO, cell walls)  
 Wheat bran, legumes, brassica vegetables 

 Soluble: 
o Dissolves in water (May become viscous) 
o Increases luminal viscosity / slows passage through bowels  
o Fermented in large bowel  
o Reduces blood cholesterol  (Cholesterol reabsorption 

 Pectins (Cell Walls) 
 Citrus & apples, oats, legumes 
 Other: (Gums, other complex plant structures  

 
 Resistant Starch  

o Starch that escapes digestion in the small intestine 
o Becomes exposed to the healthy bacteria in the gut, bacteria then uses this starch 

for energy & release carbohydrates that some of the other bacteria secrete 
o Releases butyrate that is then absorbed by the gut 

 Triggers suicide for mutated cells 

Why Whole Foods?  
Whole foods are minimally processed.  

Processed foods often have nutrients removed to reduce spoilage, increase storage time and be 
easily transportable.  

They often don’t fit into the five food groups.  
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 Processed: Sugar, vegetable oils, wheat flour, pasta, animal fats 
 Ultra-processed: breads, biscuits, sweets, soft drinks, sausages, cheese, cured meats, sauces  

 

What is Energy?  
A Joule or a Calorie is a measure of energy for both food and physical activity.  

Energy is the property of matter, allowing it to be transformed either by doing or accomplishing work  

 

Carbohydrates: 17 Kj/g 
Proteins: 17 Kj/g 
Fats: 38 Kj/g 
Alcohol: 29 Kj/g 

There are multiple types of Energy:  
 Chemical  Food  
 Solar 
 Mechanical  Movement 
 Electrical  CNS 
 Thermal   Heat control 

The First Law of Thermodynamics states that Energy is not produced consumed or used up. It is 
merely transformed from one form into another.  

Energy Stores = Energy in – Energy Out  
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 How much Energy we need is calculatable!  
Basal Metabolic Rate (BMR): Base energy requirement for survival at rest 

Physical Activity Level (PAL): Measures total Daily physical activity  

BMR x PAL = Total Energy Expenditure (kJ) 

You can’t change your BMR day to day (though it is affected by your body mass / eating / age / etc) 
so any changes to your energy expenditure occurs in making PALa higher percentage.  

 Sedentary: 72% BMR, 21% PAL, 7% TEE (~10,000 kJ) 
 Low / Moderate activity: 63% BMR, 6% TEE, 31% PAL (~12,000 kJ)  
 Very High activity: 50% BMR, 5% TEE, 45% PAL (15,000 kJ) 

 


