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ESSENTIAL NUTRIENTS
o Nutrients are components of food necessary to maintain the normal functions 

of the body.
o All energy is provided by three classes of nutrients: fats, carbohydrates and 

proteins.
o Since the consumption of these energy-rich compounds is larger than that of 

the other dietary nutrients-Macronutrients
o Macronutrients-Carbohydrate, Fat, Protein, Water
o Those nutrients needed in lesser amounts- Micronutrients
o Micronutrients-Vitamins, Minerals



DIETARY CARBOHYDRATES 
o They provide energy. 
o Classification of dietary carbohydrates
o Monosaccharides and disaccharides (simple sugars), 

polysaccharides (complex sugars), or fiber.
oMonosaccharides:
o Glucose and fructose are the principal 

monosaccharides in food. 
o Glucose is abundant in fruits, sweet corn, corn syrup, 

and honey. 
o Free fructose is found together with free glucose and 

sucrose in honey and fruits. 



DISACCHARIDES AND POLYSACCHARIDES

¢The most abundant disaccharides are sucrose (glucose + 
fructose), lactose (glucose + galactose), and maltose (glucose + 
glucose). 
¢Sucrose “table sugar”. 
¢Lactose found in milk. 
¢Maltose is a product of enzymic digestion of polysaccharides. 
¢ Sugar refers to monosaccharides and disaccharides. 

Polysaccharides
¢Complex carbohydrates (most often polymers of glucose)
¢ They do not have a sweet taste. 
¢Starch in plants (wheat and other grains, potatoes, dried peas 
and beans, and vegetables). 



DIETARY FIBER
¢ Nondigestible carbohydrates and lignin present intact in plants. 
¢ Soluble fiber is the edible parts of plants that is resistant to digestion and 

absorption in the human small intestine, but is completely or partially 
fermented to short-chain fatty acids in the large intestine. 

¢ Insoluble fiber passes through the digestive track largely intact. 
¢ Dietary fiber provides little energy 



BENEFITS OF DIETARY FIBER 

o adds bulk to the diet . 
o can absorb 10–15 times its own weight in 

water, drawing fluid into the lumen of the 
intestine and increasing bowel motility.

o Soluble fiber delays gastric emptying resulting 
in a sensation of fullness and also results in 
reduced peaks of blood glucose following a 
meal.

o Soluble fiber lower LDL  cholesterol levels by 
increasing fecal bile acid excretion and 
interfering with bile acid absorption. 

o The recommended daily fiber intake (AI) is 
25g/day for women and 38 g/day for men.



REQUIREMENTS FOR 
CARBOHYDRATE

o Carbohydrates are not essential nutrients, because the carbon 
skeletons of most amino acids can be converted into glucose. 

o However absence of dietary carbohydrate leads to ketone body 
production and degradation of body protein (gluconeogenesis ).

o The RDA for carbohydrate is set at 130 g/day for adults and children. 
o Adults should consume 45–65% of their total calories from 

carbohydrates. 
¢ They yield 4 kcal/g, the same as protein and less than one half that of 

fat. 



¢ The glycemic index (GI) represents the total rise in a 
person's blood sugar level following consumption of 
the food particularly carbohydrate rich food in 
comparison to increase in blood glucose level on 
consumption of 50 grams of pure glucose.

¢ GI is useful for understanding how the body breaks 
down carbohydrates

¢ Foods with carbohydrates that break down quickly 
during digestion and release glucose rapidly into 
the bloodstream tend to have a high GI

¢ Foods with carbohydrates that break down more 
slowly, releasing glucose more gradually into the 
bloodstream, tend to have a low GI

¢ Glucose is used as the reference food, giving it a 
glycemic index value of 100

o How much a typical serving size of a food raises 
blood glucose is referred to as the glycemic load (GL). 

o Apples can have a low GL or a high GL depending on 
the serving.

DIETARY CARBOHYDRATE AND BLOOD GLUCOSE



DIETARY FATS 

o Dietary fats influence the 
incidence of coronary heart 
disease (CHD).

o The type of fat is more important 
than the total amount of fat
consumed.



PLASMA LIPIDS AND CHD 
¢ Plasma cholesterol may arise from  the diet or from endogenous biosynthesis. 

¢ A much stronger correlation exists between the levels of blood LDL cholesterol 
and heart disease 

¢ High levels of HDL have been associated with a decreased risk for heart 
disease.



SATURATED FAT

oTriacylglycerol composed of fatty acids whose hydrocarbon 
chains do not contain any double bonds are referred as saturated 
fats.

¢ Positively associated with an increased risk of CHD. 

¢The main sources of saturated fatty acids are dairy and meat 
products and some vegetable oils, such as coconut and palm oils.

¢Saturated fatty acids with carbon chain lengths of 14 (myristic) 
and 16 (palmitic) are most potent in increasing the serum 
cholesterol. 



MONOUNSATURATED FATS

¢Triacylglycerols containing fatty acids with one double 
bond. 

¢ Unsaturated fatty acids are generally derived from 
vegetables and fish.

¢ Lower both total plasma cholesterol and LDL 
cholesterol, but maintain or increase HDL cholesterol.



POLYUNSATURATED FATS
oTriacylglycerols containing fatty acids with more than one double bond. 

oThe effects of polyunsaturated fatty acids (PUFAs) on cardiovascular disease is influenced by the 
location of the double bonds within the molecule. 

o ῳ-6 Fatty acids:
o long-chain, PUFAs, with the first double bond beginning at the sixth bond position

o Linoleic acid, 18:2(9,12), obtained from vegetable oils, lowers plasma cholesterol and  
plasma LDL 

o Nuts, avocados, olives, soybeans, and various oils, including sesame, cotton -seed, and 
corn oil, are common sources of these fatty acids. 



ῳ -3 FATTY ACIDS
¢Long-chain PUFAs, with the first double bond 
beginning at the third bond position. 
¢They suppresses cardiac arrhythmias, reduce 
serum triacylglycerols, lower blood pressure, and 
reduce risk of cardiovascular mortality .
¢They have little effect on LDL or HDL levels. 
¢Fish oil contains the long-chain, ω-3 PUFAs
¢The ω-3 long-chain PUFAs are included in infant 
formulas to promote brain development.
¢Essential fatty acids required for membrane 
fluidity and synthesis of eicosanoids.



TRANS FATTY ACIDS

o Unsaturated fatty acids, but behave 
more like saturated fatty acids in the 
body.

o Elevate serum LDL and increase the risk 
of CHD. 

o They are formed during the 
hydrogenation of liquid vegetable oils, for 
example hydrogenated vegetable oil. 

o A major component of many commercial 
baked goods, such as cookies and cakes, 
and most deep-fried foods. 



DIETARY PROTEIN
¢ The protein in food provide essential amino acids.
¢ Nine of the 20 amino acids are essential and needed for synthesis of body 

proteins.
Quality of dietary proteins: 
¢ It is the measure of protein’s ability to provide the essential amino acids. 
¢ Protein Digestibility-Corrected Amino Acid Score (PDCAAS) is the standard by 

which to evaluate protein quality. 
¢ It is based on the profile of essential amino acids and the digestibility of the 

protein. 
¢ The highest possible score under these guidelines is 1.00. 



Proteins from plant sources:
o Wheat, corn, rice, and beans 
o Plant proteins have a lower quality than do 

animal proteins. 
o Proteins from different plant sources may be 

combined in such a way that the result is 
equivalent in nutritional value to animal protein. 

o Example: wheat (lysine-deficient but methionine-
rich) may be combined with kidney beans 
(methionine-poor but lysine-rich) to produce an 
improved biologic value. 

Proteins from animal sources:
¢ Meat, poultry, milk, and fish 
¢ Animals proteins have a high quality because 

they contain all the essential amino acids in good 
proportions. 

¢ Gelatin prepared from animal collagen is an 
exception (has a low biologic value as a result of 
deficiencies in several essential amino acids).



NITROGEN BALANCE
o It occurs when the amount of nitrogen consumed equals that of the 

nitrogen excreted.
o Most healthy adults are normally in nitrogen balance.

Positive nitrogen balance:
o When nitrogen intake exceeds nitrogen excretion. 
o In situations which require tissue growth
o In childhood, pregnancy, or during recovery from an illness.

Negative nitrogen balance:
o When nitrogen loss is greater than nitrogen intake. 
o It is associated with inadequate dietary protein, lack of an essential 

amino acid, during physiologic stresses such as trauma, burns, 
illness, or surgery.



REQUIREMENT FOR PROTEIN IN HUMANS

¢ The RDA for protein is at 0.8 g/kg of body weight for adults. 
¢ People who exercise extensively on a regular basis may have 

daily intake of about 1 g/kg. 
¢ Women who are pregnant or lactating require up to 30 g/day in 

addition to their basal requirements. 
¢ To support growth, infants should consume 2 g/kg/day.



PROTEIN ENERGY(CALORIE) MALNUTRITION
¢ Protein energy malnutrition (PEM) is the most common in the developing countries.
¢ Mostly occurs in children or the elderly who are malnourished.
¢ PEM has two extreme forms that are kwashiorkor and marasmus.
¢ KWASHIORKOR: It occurs when protein deprivation is relatively greater than the 

reduction in total calories, resulting in severely decreased synthesis of visceral 
protein.

¢ In children after weaning at about age 1 year when their diet consists predominantly 
of carbohydrates.

o Symptoms include stunted growth, skin 
lesions, hypo pigmented hair, enlarged fatty 
liver, edema and decreased serum albumin 
concentration.

oEdema results from lack of adequate blood 
proteins primarily albumin to maintain the 
distribution of water between blood and tissues.

o Serum albumin level of less than 2 gms/dl is a 
biochemical marker for Kwashiorkor



PROTEIN ENERGY(CALORIE) MALNUTRITION
¢ MARASMUS: It occurs when calorie deprivation is relatively greater than the 

reduction in proteins.
¢ In children younger than age 1 year when breast feed is supplemented with watery 

gruels of native cereals that are usually deficient in both proteins and calories.
¢ Symptoms are arrested growth, extreme muscle wasting, loss of subcutaneous fat, 

weakness and anemia.
¢ Individuals with marasmus do not show edema observed in kwashiorkor.


