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Menu Planning
Diet has a powerful yet complex effect on health. Dietetics is a science that deals with
the adequacy of diets during normal life cycle and modifications required during diseased
conditions. Menu planning is the process of planning and scheduling intake of meals for general
or specific individual requirements.
The following terms and concepts are widely used and a clear understanding of these terms
makes menu planning efficient.

Explanation of Terms
Health is defined by the World Health Organisation as the “state of complete physical, mental
and social well-being and not merely the absence of disease and infirmity.”
The essential requisites (or dimensions) of “health” would include the following:









Achievement of optimal growth and development, reflecting the full expression of one’s
genetic potential.
Maintenance of the structural integrity and functional efficiency of body tissues necessary
for an active and productive life.
Mental well-being.
Ability to withstand the inevitable process of ageing with minimal disability and functional
impairment, and
Ability to combat disease, such as
(a) resistance to infections (immunocompetence)
(b) preventing the onset and retarding the progress of degenerative diseases such as
cancer and
(c) resistance to effect of environmental toxins and pollutants.

Nutrient requirement can be defined as the minimum amount of the absorbed nutrient that
is necessary for maintaining the normal physiological functions of the body.
Dietary standards: Recommended Dietary Allowances, Recommended Nutrient Intakes,
Recommended Daily Amounts of Nutrients, or Safe Intakes of Nutrients—are the average daily
amounts of essential nutrients estimated, on the basis of available scientific knowledge, to be
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sufficiently high to meet the physiological needs of practically all healthy persons in a group
with specified characteristics.
Dietary Reference Intake (DRI) values are replacing the traditional Recommended Dietary
Allowances. This nutrient reference provides four sources of information:








Recommended Dietary Allowance (RDA): The average daily dietary nutrient intake level
sufficient to meet the nutrient requirement of nearly all (97 to 98 per cent) healthy
individuals in a particular life stage and gender group.
Adequate Intake: A recommended average daily intake level based on observed or
experimentally determined approximations or estimates of nutrient intake by a group (or
groups) of apparently healthy people, that are assumed to be adequate—used when an
RDA cannot be determined. In the Indian context, this is referred to as acceptable intake.
Tolerable Upper Intake Level (UL): The highest average daily nutrient intake level
that is likely to pose no risk of adverse health effects for almost all individuals in the
general population. As intake increases above the UL, the potential risk of adverse effects
increases.
Estimated Average Requirement (EAR): The average daily nutrient intake level estimated
to meet the requirement of half of the healthy individuals in a particular life stage and
gender group.

Phytochemicals are of plant origin like terpenes, phytosterols, flavonoids, theols and allylic
sulphides which are antimutagenic, anticarcinogenic or have antioxidant properties.
Nutraceuticals combine ‘nutrition’ and ‘pharmaceuticals’ to mean that food or parts of food
or food extracts can be used as preventive drugs or food supplements.
Dietary/food supplements are concentrated sources of nutrients or other substances with
a nutritional or physiological effect whose purpose is to supplement the normal diet.
Nutritional Genomics: Nutritional genomics encompasses both nutrigenetics, the
influence of genetic variation on nutrient utilisation/metabolism, food tolerances and nutrient
requirements; and nutrigenomics, the modulatory role of nutrients and genome evolution,
mutation rate, in-utero programming and expression. Nutritional genomics offers insight into
ways to tailor the diets of individuals and populations more closely to genetic abilities, to gain
the health benefits inherent in this approach. This discipline holds significance for the dietetics
profession.
Healthy Eating Index is a measure to assess how well a diet conforms to the recommendations of the dietary guidelines.

Determinants of Food Choice
Food choice is affected by many factors like biological, economic, physical, social, psychological
and attitudes, beliefs in addition to stage of life.

Biological Determinants
Hunger and Satiety: The central nervous system is involved in controlling the balance between
hunger, appetite stimulation and food intake. The macro nutrients, carbohydrates, proteins and
fats generate satiety signals of varying strength. An important satiety signal may be the volume
of food or portion size consumed.
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Palatability: There is an increase in food intake as palatability increases. Increasing food
variety can also increase food and energy intake. Food is not solely regarded as a source of
nourishment but is often consumed for the pleasure value it imparts.

Economic and Physical Determinants
Cost and accessibility: Cost of food is a primary determinant of food choice. Low income
groups have a greater tendency to consume foods from few food groups and have low intake
of fruit and vegetables. Accessibility to shops is another important physical factor influencing
food choice. Tribals who live in remote areas have poor access to shops – even ration shops
and food choice is limited.
Education and knowledge: Studies indicate that the level of education can influence dietary
behaviour during adulthood. Nutrition knowledge is gained by public through various media,
reading food package and of course through health professionals.

Social Determinants of Food Choice
Cultural influences: Cultural influences lead to differences in the habitual consumption of
certain foods and in traditions of preparations. It can lead to restrictions such as exclusion of
meat or milk or some vegetables from the diet.
Social context: Social influences on food intake refer to the impact that one or more persons
have on the eating behaviour of others. Social support can have a beneficial effect on food
choice and healthful dietary change. Shaping of food choices takes place in the home. Family
and friends influence food choice. There are clear differences in social classes with regard to
food and nutrient intakes.
Societal trends, the media and peer pressure also influence on food intake.
It is often considered rude, to refuse food or drink being shared by a group or offered by a
host. Often one becomes accepted as a member of a social gathering only if one accepts the
food served.
Values: People’s values, environmental ethics, religious beliefs, and political views also
influence their food choices. By choosing to eat some foods or avoid others, people make
statements about themselves that reflect their values. For example, people may select only
foods that come in containers that can be reused or recycled. People are also influenced by
the advice of religious heads in making food choice.
Social setting: Although the majority of food is eaten in the home, people also eat outside
home like in schools, colleges, at work and in restaurants. The availability of health food at
home and ‘away from home’ increases the consumption of such foods.
Meal patterns: People follow different meal patterns. Some have three meals and some have
five meals. Some snack more frequently. Some have early meals and some have late meals.

Psychological factors
Stress: The influence of stress on food choice is complex. The mechanisms for stress induced
changes in eating and food choice are motivation differences (reduced concern about weight
control) and physiological (reduced appetite) associated with stress. If work stress is prolonged
or frequent, then adverse dietary changes could result.
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Mood: Food influences mood and mood has a strong influence over choice of food. Attempts
to restrict intake of certain foods can increase the desire for these particular foods. Depressed
mood appears to influence the cravings.
Image: The fashion and movie industries, not the medical community, have defined what
people believe to be the ideal body—sometimes an excessively thin body for women, or an
excessively muscular body for men. Both men and women seek “beautiful bodies,” and in
doing so, they select or avoid foods that they believe will improve or impair their physical
appearance. Such intentions are rational when based on sound nutrition and fitness knowledge,
but when based on faddism or carried to extremes, they undermine good health.
Eating disorders: Food choice is affected if an individual suffers from eating disorders
like anorexia nervosa or bulimia. The aetiology of eating disorders is usually a combination
of factors including biological, psychological, familial and socio-cultural.

Consumer Attitudes, Beliefs, Knowledge and Optimistic Bias
Consumer attitudes and beliefs: Attitudes and beliefs can change food choice. Attitude to
dietary fat has changed in the last 50 years with a corresponding decrease in the absolute
amount of fat eaten.
Optimistic bias: If people believe that their diets are already healthy, they are not inclined
to alter their diets. Thus a perceived need to undertake change is a fundamental requirement
for initiating dietary change.
Dietary change is not easy because it requires alterations in habits that have been built up
over a life time. Athlete’s strong desire to exceed in sports can act as a strong motivational
factor and the food choices can be appropriate. A pregnant mother changes her food habits for
better as she is strongly motivated to get healthy baby.
Medical Conditions: Sometimes medical conditions and the medications used to treat the
conditions limit which foods a person can select. Ageing and exposure to medications and
chronic diseases can modify the oral sensation and food acceptance.
Food choices are personal and not always sensible and to a great extent they resist change.
Before undertaking diet planning, the planner must understand the dynamics of food choices,
because people will alter their eating habits only if their preferences are honoured.

Functional Foods
Functional food can be regarded as functional if it is satisfactorily demonstrated to affect
beneficially one or more target functions of the body, beyond adequate nutritional effects.
Functional foods must remain as foods and they must demonstrate their effects in amounts
that can normally be expected to be consumed in the diet. They are not pills or capsules but
part of a normal food pattern.
functional food has a positive effect on a person’s health, physical performance or state of
mind. Food also acts like an antioxidant, detoxifying agent, blocking or suppressing agent. Food
rich in fibre helps in excreting harmful substances. Probiotics help in maintaining intestinal
bacterial balance. Food—not the nutrient—plays an important role in the prevention of disease
and in promoting health.
Functional foods should be included in balanced diets of all age groups.

Antioxidant Effect
The normal functioning of cells is dependent on a proper balance of prooxidants and antioxidants.
The former promote the release of oxygen to provide the energy needed for cell functioning. In
this process, different biochemical reactions take place, which continuously produce various free
radicals. Antioxidants help to neutralise and counteract the deleterious free radicals but the natural
mechanisms may prove to be inadequate, especially in poor environments. In addition to free
radicals generated as part of the natural metabolic process, the body also has to deal with free
radical species derived from environmental contaminants such as smoke, carcinogenic chemicals
derived from food additives and industrial effluent and radiation.
Free radicals promote lipid peroxidation of membrane lipids, impairing cell function,
they could damage cellular proteins and DNA. They could cause peroxidation of circulating
lipoprotein lipids thus converting them into more deleterious form. Cumulative tissue injury thus
caused by free radicals is now known to underlie the pathogenesis of such diverse conditions
as cancer, atherosclerosis and heart diseases, radiation damage and accelerated ageing.
The natural antioxidants are easily absorbable in human system.
Dietary antioxidants can be nutrients or non-nutrients as shown in Table 1.1.
Dietary components identified as antioxidants are β-carotene, vitamins C and E, niacin,
riboflavin, sulphur containing amino acids. They provide the reducing thiol groups for proteins
and glutathione, GSH, and have positive antioxidant properties. Phytochemicals with antioxidant
properties are mostly phenolic acids and flavonoids occurring in living cells as glycosides.
Examples include flavones, isoflavones, flavanones, chalcone, coumarins and cinnamic acid.
Naturally occurring isoflavones are found mainly in the leguminosae family.
Table 1.1 Dietary antioxidants
Nutrients
β -carotene-Provitamin A
Ascorbic acid-Vitamin C
Tocopherols
Tocotrienols
Riboflavin
Sulphur containing amino acids : Cysteine
and methionine
Selenium

Non-nutrients
Carotenoids (Lycopene, Xanthophylls)
Lutein, α - and γ -carotenes
(cryptoxanthine, zeaxanthine)
Flavonoids (quercetin, myricetin,
quercetagatin, gossypetin)
Isoflavones
Anthocyanins
Phenolic compounds (catechin) indoles

Some of the foods which are considered as rich sources of antioxidant phytochemicals are
garlic, onion, ginger, oats, sweet potato, soybean, tea, oilseeds, herbs and spices. Black pepper,
clove, oregano, rosemary, thyme and turmeric have been shown to possess antioxidant activity.
Table 1.2 Sources of nutrient antioxidants
Nutrient
β-Carotene
Vitamin C
Vitamin E
Selenium, Zinc
Copper
Iron

Sources
Green leafy vegetables, ripe yellow fruits and vegetables like papaya, musk melon,
mango, pumpkin, carrots.
Citrus fruits like orange, lemon, sweet lime; guava, goose berry, sprouted pulses.
Cereals, cereal products, oil seeds, nuts.
Meat, sea foods and cereals.
Oysters, liver, mushroom, nuts, chocolate.
Meat, liver, green leafy vegetables, cereals, millets, pulses.
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Cereals: Whole grains contain phenolic compounds such as ferulic, caffeic acid and phytic
acid. Phenolic content contributes to antioxidant activity. Ragi and wheat semolina contain more
amount of phenolic content compared to other cereals (NIN). According to studies conducted at
NIN domestic processing of wheat like boiling, deep frying, sprouting and malting significantly
increase phenolic content.
Selenium a trace element, plays an important role in cellular function as it forms the integral
part of an important antioxidant enzyme, glutathione peroxidase (Se – GSH – Px) which protects
the body against the oxidative tissue damage. Among cereals, selenium content is more in
jowar and bajra. Rice is not rich in selenium compared to other cereals. Polishing rice reduces
γ-oryzanol and polyphenol content. Oats contain phenols which have antioxidant property.
It was found that the process of baking bread produces a novel type of antioxidant, called
pronyl-lysine that is eight times more abundant in the crust than in the crumb. Pronyl-lysine
is formed by the reaction of protein bound amino acid L-lysine and starch as well as reducing
sugars in the presence of heat. Maillard reaction produces flavour compounds and also
antioxidants.
Pulses: Soya protein contains isoflavones like daidzein and genistein. Total isoflavone content
increases in the sprouts of chick-pea seeds. These are compounds that act as antioxidants
and protective agents against cancer and heart disease. Phytoestrogen found in soybean is a
polyphenolic compound and has anticarcinogenic effect on the breast tissue and positive effects
on the lipoprotein profile and bone density.
Rajmah, black gram dal and green gram contain good quantities of phenolic content. By boiling
and pressure cooking total phenolic content increases in whole grams like green gram, black gram
and bengal gram. Soaking and sprouting increases total phenolic content in green gram.
Table 1.3 Antioxidant activity of cereals, millets and pulses
Cereal/millets
Rice (milled)
Rice parboiled (milled)
Wheat flour (whole)
Jowar
Rice puffed
Bajra
Finger millet (Ragi)
Semolina
Maize
Red gram dal
Green gram dal
Black gram dal
Bengal gram dal
Lentil
Green gram whole
Bengal gram dal roasted
Bengal gram whole
Peas green
Soybean
Rajmah

DPPH* Trolox equivalents mg/100 g
123
75
24
127
49
126
173
27
139
61
30
27
49
44
86
26
53
88
97
107

*2,2¢-Diphenyl-1-picryl hydrazyl (DPPH) radical scavenging activity.
Source: Annual report, 2006-07, National Institute of Nutrition, Hyderabad.

Pulses like red gram (203 ng/g) and bengal gram (180 ng/g) are rich source of selenium. Green
gram contains 98 ng/g of selenium.

)

Vegetables and fruits: Plants produce vitamins like vitamin C, β-carotene and tocopherols.
These chemicals are known as high value, low volume chemicals. The secondary plant
metabolites other than vitamins are referred to as nutraceuticals. Most of these compounds
are flavonoids of polyphenols which are also known to inhibit free radicals generated in the
cellular system when they are obtained through the diet.
Green leafy vegetables are exceptionally rich source of β-carotene, the nature’s most potent
antioxidant that can inhibit atherosclerosis and prevent heart disease. Studies conducted at NIN
2013-2014, showed that curry leaves which are rich in polyphenolic content have potential
benefit for the prevention and treatment of breast cancer.

Fig. 1.1 Antioxidant activity of fruits
Source: Sreeramulu, D., et al., Antioxidant activity and phenolic content of fruits, roots, tubers, nuts and
vegetables commonly consumed in India, Nutrition News. NIN 2010, 31.

Polyphenolic content of spinach is significantly increased during pressure cooking (NIN, 2005).
Lutein carotenoid is found in green leafy vegetables. Evidence suggests that eating foods high
in lutein may prevent/slow macular degeneration, a leading cause of blindness in the elderly.
As an antioxidant, it may also prevent formation of cataracts, reduce the risk of heart disease
and protect against breast cancer.
Guava and amla, due to their vitamin C content, are rich in antioxidants. Red grapes and
pomegranates contribute to antioxidants due to the presence of anthocyanins. Strawberries,
raspberries and black berries contain polyphenols. An apple a day (110 g/day) prevents heart
attack by providing flavonoids. Apples contain polyphenols. Banana is poor in antioxidants.
Flavonoids are found in a wide variety of fruits and vegetables. They act as antioxidants.
Resveratrol, anthocyanins, quercetin, hesperidin, tangerin, myricetin, kaempferol and apigenin
are some flavonoids. They act as anticarcinogen, antiallergen, antiinflammatory and reduce
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the risk of heart diseases, cancer and urinary tract infection. They are found in apples, pears,
cherries, grapes, citrus fruits, onion, broccoli and lettuce.
Terpenes are found in citrus fruits, carrots, parsley, broccoli, cabbage, cucumber and mint.
Table 1.4 Antioxidant activity of roots, tubers and vegetables
Common Name

DPPH (Trolox equ)
mg/100 g

Roots and Tubers
Beetroot

125

Carrot

11

Colacasia

71

Onions big

23

Spring onions

12

Potato

16

Radish

29

Sweet potato

25

Tapioca

51

Yam

74

Vegetables
Beans

83

Bitter gourd

18

Bottle gourd

36

Broad beans

333

Brinjal

150

Cabbage (green)
Cabbage (red)

78
405

Capsicum

96

Cauliflower

66

Cluster beans

102

Cucumber

63

Drumstick

52

Kovai

78

Lady’s finger

466

Mango raw (green)

276

Plantain green

34

Pumpkin

38

Ridge gourd

12

Snake gourd

38

Source: Sreeramulu, D, et al., Antioxidant activity and phenolic content of fruits, roots, tubers, nuts and
vegetables commonly consumed in India, Nutrition News, NIN 2010, 31.

99

Fig. 1.2 Consumption of seven whole walnuts
per day can give health benefits.
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Dry fruits, oil seeds and nuts: The antioxidant present in walnuts is melatonin which
is readily absorbed. Walnuts have the highest
antioxidant activity followed by brown raisins.
The phytochemicals in nuts include ellagic acid,
flavonoid phenolic compounds, luteolin (a major
antioxidant) and tocopherols. Dry fruits are rich
in antioxidant activity. Phenolic compounds appear
to be significant contributors to their antioxidant
activity. Consumption of dry fruits may therefore
augment the antioxidant status and protect against
chronic diseases.
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Fig. 1.3 Antioxidant activity of dry fruits and nuts (Dry weight basis)
Source: Sreeramulu, D, et al., 2010, Antioxidant activity and phenolic content of fruits, roots, tubers, nuts
and vegetables commonly consumed in India, Nutrition News, NIN, 31.

Spices: Saffron and annoto contain carotenoids which are effective antioxidants. Observations
in animal studies show that ginger has the ability to stimulate protective enzymes involved
in xenobiotic metabolism. Stimulation of quinone reductase activity suggests that ginger can
counteract the oxidative damage in tissues of liver and lungs.
Curcumin, a diferuloyl methane, present in turmeric, reduces the mutagenicity in a smoker
and promotes mechanisms for detoxification and production of GSH. It is also antiinflammatory.
The antioxidant properties of curcumin are attributed to its ability to inhibit lipid peroxidation
and scavenging capacity of superoxide anion and hydroxyl radicals. Turmeric provides a viable
food base as well as a pharmacological approach in the treatment of diabetic complications
like cataract (NIN). The amount of turmeric required appears to be well within cultural norms
and safety limits.
Eugenol, 4-allyl-2-methoxyphenol, active principle of clove oil has antioxidant properties.
The selenium content of coriander seeds (136 ng/g) and mustard (128 ng/g) contributes to
their antioxidant activity.
The components of garam masala like cloves, cinnamon, bay leaves, star anise have high
antioxidant property. Poppy seeds have lowest amount of antioxidant activity.
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Population surveys indicate that consumption of spices in general ranges between 10 and
30 g. This amount is enough to protect the body profoundly against cancer and other diseases.
Tea and Coffee: Tea has been shown to contain several polyphenolic compounds and their
derivatives which are reported to possess antioxidant activity. Polyphenols like chlorogenic
acid present in coffee beans and tea leaves are antioxidants. Flavonoids like catachins and
quercetin are found to have antioxidant properties. Tea derived from the plant camellia sinensis
contains polyphenols in the form of flavonoids and its sub group flavonols, which gives tea
its antioxidant properties.
NIN studies indicated that flavonoids in green and black tea have stronger antioxidant
activity than standard antioxidant vitamins.
A cup of tea supplies around 200 mg of flavonoids. The antioxidant potency in a cup of tea
is 400 per cent greater than a cup of orange juice. Black tea contains other polyphenols such
as thearubigins and theaflavins which are very powerful.
Studies have shown that colon cancer appears to show a negative association with tea
consumption. Polyphenols can stop the damage that free radicals do to cells, neutralise enzymes
essential for tumour growth and deactivate cancer promoters. Catechin in tea play an important
role in limiting oxidation of LDL through the radical scavenging activity. Higher the flavonoid
intake lower is the risk of death from coronary heart disease. Men who drink more than four
cups of tea a day (about 500 ml) are benefited most.
Seeds and Oils: Oilseeds like mustard and rapeseed
contain phenolic compounds. Canola and mustard flour
as such or their extracts possess strong antioxidant
activity. The oil from sesame seeds has a superior
oxidative stability when compared with other
vegetable oils. Rice bran oil contains a high amount
of unsaponifiable components such as tocotrienols and
oryzanol. These possess antioxidant activity. Palm oil
is a rich source of tocopherols and tocotrienols. The
remarkable stability of sesame oil is attributed to its
inherent lignans (sesamol, sesamin and sesamolin)
present in its non-glyceride fraction. Sesame lignans
have antioxidant properties. Blends of sesame oil with
other oils may increase the antioxidant potential of oils.
Sesame seeds in snacks or pickles help in fortification
of foods.
Flax seeds contain w-3 fatty acids that benefit
cardiovascular and immune system. Antioxidants
and phytoestrogens such as lignans, phenolic acids,
phytic acids and flavonoids present in flax seeds have
protective roles in preventing cancer, diabetes and heart
disease.
Fig. 1.4 Flax seeds are effective in
powdered form
Whey Proteins: Whey proteins have been shown
to stimulate cell mediated and humoral immunity in
stressed individuals. Whey proteins have an antioxidant role by increasing tissue glutathione
and inhibiting the growth of several types of tumours. Water soluble antioxidant components
are present in a low molecular weight ultrafiltration permeate obtained from milk or whey.

