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NUTRITION

{ Nulritlon nay be defined as the
scitnce of food and its relationship to
heatth) it Is concerned primarly wilth the
part played by nutrents In Lody growth,
development and maintenance. The word
rudrient or “food factor” 1s used for specific
dietary consiiluenis such as proteins,
vitamins and mincrals. (Dietetlcs 18 the
practical application of the principles of
nutrition} it includes the planning of
meals for the well and the sick, Good
nutrition means  “mainiaining a
nutrilionai status that enables us to grow
well and enjoy good heallh”.

Changing concepts

Through centuries, food has been
recognized as Important for human beings
in health and disease. The history of mar:
has_been to a large extent struggle to

“obtain feod. Until the of the 19th
century the sclence of nutriton had a
limited range. Proteln, carbohydrate and
fat had been recognized early in the 19lh
century as energy-yielding foods and
much atlention was paid to thelr
me(a2bolism and contribution to cnergy
requirements. The discovery o[vitamins al
the lurn of Lhe 20th century
“rediscovered” the sclence of nutrition.
Between the two World Wars, research on
protein gained momentum. By about
1950, all the vitamins and cssential amino
acids had been discovered. Nutrition
pained rccognition as a  scientific
discipline, with roots In physiology and
biochemistry. In fuct nulrlion was
regarded as a branch of physiniogy.

Greal advances have been made
during the past 50 years In knowledge of
nutrition and In the pracueal application
of thal knowledge. Specific nutritional
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discases were identilled and lechnologles
devetoped (o contral thern, as {or example,
protein energy mainulrition, endemic
goitre. nutritlonal annemin. nutritional
blindness and diarrhaeal disenses,

RELATION OF NUTRITION TG HEALTH

Good nutrition is a baslc compenent
of hanlth, The relation of nutrition Lo health

may be seen from the following view points:

(1} Growth and development : Good
nutrition lg essential for the attalnmeni of
normal and development. Not only
physical growth and development, but also
the intellectual develapment, learning and
behaviour are affected by malnutrition.
Malmatrition during pregnancy nwy alfeet
the foetus resulting iIn  sdll-birth.
premature birth and “small-for dates”
bables. Malnutritlon  durlng " early
childhood delays physical and mental
growth; such chilidren are slow in passing
their “milestones”, and are slow lesrners in
school. Good nutrition is also essential in
aduil Itfe for Lhe maintenance of optimum
health and efliclency. In short, nutrition
affects human health from birth till death,

(21 Specific deficlency : Malnutrition
i3 directly responsible for certain spacilic
nutritfional  deficiency  discases.  The
commonly reported ones In india arc
kwashiorkor, marasmus. blindness due ta
vilamin A deflclency, anaemia, beriberi.
goitre, ete. Good nutrition therefore ls
essental {or lthe prevention of specifle
nutritional  deficiency  discases  and
promotion of health.

3] Resistance to infection
Malnutrition predisposes to lnfeclions like
Lubercvulasts. It also influences the course

and out-come of many a clinical disorder.
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A 3¢ Classification by chemicalcomposliion:  because they form the main bulk of food.
1) Proteins In the Indlan dietary, they contribute to
2) Fats ll;: ?:t::‘lmesr.lcrgy intake In the following
3) Carbohydrates prop '
4 Vitamins grulcinu 1:' ;o 15 per cenl
S Minerals C‘:r:mhydrutcn 65 :"22”“““‘
o8B0 per
3. Classification by  predominant :
s Junetion : {If) Micronutrients ; These are vitamins
- and ininerals, They are -called
1 Body-building foods, e.g., milk. micronutrients because they are required
meat, poultry, fish, eggs, pulses.  in small amounts which may vary from a
groundnuts, cte. fraction of a milligram to several grams.
. f;ﬂ::l:s;*gw:‘}:}ga rsfoo?:t;ts f;ﬁd A short review of basic facts about
tubers. fats and olls. these nutrients is given below.
3) Protective fouds, ¢.g., vegetables, S\&"'ﬁ @ PROTEINS
fruits. milk. The Word "protein™ means that which
. 4. Classification by nutritive value: is of first importance. Indeed they are of
the pgreatest {mportance in human
1) Cerealsand milicts nutritfon. Proteins are composed of
2] Pulses {legumes) carbon. hydrogen, oxygen. nitrogen and
3} Vegetables sulphur in varylng amounts. Some

proteins also contain phosphorus and fron
4) Nutsandollsceds and occasionaily other elements. Proteins
S) Fruits differ from carbohydrate and fat in the
6) Animalfoods respect that they contain nitrogen.
. Proteins are made up of simpler
l >

7} Fatsandolls substances, called amino acids. These are
8} Sugarand Jaggery the bullding blocks of protetn.
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wenis and spices )
9} Coundu P Saome 22 amino acids are stated 1o be

10) Miscellaneous foods needed by the human body. out of which
eight are called “essential”. The essential
NUTRIENTS amine acids are: (1) Isoleucine (2] lencine

(3) lystne {4} methionine (5] phenylalanine
{6) threonine (7) tryptophane: and
{8} valine, These are called “essential®
because the body cannot synthesize them
in sulfficient quantity. and therefore they
must be obtained from the food we eat.”

Nutrients are organic and inorganic
complexes contained In food. There are
about 50 different nutrients which are
normally supplied through the foods we
eal. Each nutrient has specific functions
In the body. Most natural foods contain
more than one nutrient. These may be  punctions:
divided into: S

{t Macronutrients : These are _ _
proteins, fats and carbohydrates which (1] For growth and aewtopn}é'n!‘ They
arc oflen called “proximate principles” furnish the bullding material; i.e. the

Proteins arc needed by the body :-
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The recommended dai ;
y intake ol vitamin A i €
adults. The detailed recommendations are given in T

2000 T.U
TABLE 7
Daily intake of vitamin A recommended by ICMR (1989)

TABLE B
Funciions of witarmin D and ifs melabalites

" Promates intestinal M
phasphorus

Stmufates normal _mineralcation Enhances
Do reEomlon |
Affacts collagen m:ﬂm

Increases lubular reabsarmion of phasphiate
~Varabizs fect on e eoEION GLERkIGN

| Pemits normal growih
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Man bub 50 l Sources s@
00 | itam becatsse't is derived both f
Pregrancy e 1 Vitamin D is unique nis d baoth form sunfight and
iz | loods. (a).Sunlight : Vitamin D is synihesized by the body by the
infants Fa00 | action W of sunlight on 7 olesterol, which is stored
Ot 12 in in the skin. to UV rays is critical; these
Children el L l _,mhefmm uﬂbymmlmnummmu races such
1108 e 1600 £ s (b) mﬂm
710 12 ysars 2400 = 3 k. butles
Adclescants ‘ and cheese and
1308 c | e Species wrhmmﬂhﬂammm ish fiver oils, although
L e 2400 | not considered to be a food, are the nchest source of vitamin D.
Source (9] q_wq.ﬂmn:nmﬂkhumnﬂrbunmmcmmmﬁﬁﬂa
pma? -9 B, 2 * amounts of water-soluble viamin D sulfate (37); Other sources of
Toxicity g,r;i-K}’I1l das i *-l.-ri‘d"" vilamin O are foods artficially fortfied with vi D, such as milk,
Mﬁmﬁfﬁhﬂﬁhﬂmmﬁamuﬁgm m;‘m?harﬂﬂmqu of vitamin D
and sleep- disorders followed b Wm \ 6};1“ Qm__lﬂ".‘:l J‘“‘*-ﬁ
3 arlla: [ Ekes of camtana my l?." ‘ (]
colout lasma and sin B G ol appeat o be dangerous (25, 34) (G\.A " TaBLES
MWMﬂmmdmmﬂmAmhm gxsnurmnruﬂamma

s of interest (35), |]
e D |
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(ol (Vitamin Dz} and Cholecalcierol (Vitamin Ds). Calcierol
may be dervedby imadiation of the plani_sterdl_ergosterol.
Chdmmb*umrihmmu{pul witamin D which
& found in animal fats and fish fiver ois.(It is also derived from
mmmmuumummmw
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Eillmln : Kidney hormone
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now known that vitamin D, by ilsell, is metabolically inactive unless 1
. undergoes wansiomation  into  several  actve
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o in young chikiren between the age of six months
oo There is reduced calcification of growing bonas. The
m!ﬁ“‘_mmmmm ;
hypotonia, tetany and comsions doe to isan
mwummwmmm
deformities include curved legs, deformed pelvis,
Hamson's suicus, n rosary, atc. The milestones
ol development as wallng Toething are delayed.
(2) Osteomalacia . In adults, vitamin D deficiency may rasult in
osfeomalsca which occurs mainly in women, especially dunng
prlgmm and Iu:him when requirements of m D
,.1-.#"'
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although they o not appear 10 be a problem of publc health
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/ importance. In the wond 55 & Whole, their pravalence has declined as

g@mﬂdﬂﬂﬂnﬂﬁﬁﬂ'ﬁ{m purdah system), and tha
~'xpansion of mother and child haalth leading 10 belter carg
and feeding of infants and children (3L In the developing countries
today, rckets as & menace 10 chid health is ovecshadowed by the




VITAMIN E

Vitamin E (tocopherol) 1s widely
distributed in foads. [t s avatlable in small
Quantities in meats, fruits and vegetables.
By far the richest sources are vegetable
Olis {c.g. otls of sunflower seeds, cotton
seads, safllower seeds). Since vitamin E s
available I many foods, humans on
balanced diet do not eastly suffer from its
deficiency. In fact, the role of vitamin E in
human nutrition has not so far been
established. The usual plasma level of
vitamin E in adults is between 0.8 and 1.4
mg per 100 ml. While there Is no doubt
that man requires tocopherol In his diet.
there is no clear indication of dictary
deficiency. The role of vitamin E at the
molecular level s littic understood. The
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current estimate of vitamin E requirement
is about 0.8 mg/g of esscntial fatty acids.
However, in animals, deficlency of vitamin
E Is assoclated with habitual abortion,
testicular and myocardial degeneration.

VITAMIN K

_ Vitamin K occurs in (1) fresh green
vegetables and (2) fruits. It s also
synthesised to some extent by Intestinal
bacteria. , This vitamin s necessary for
proper clotting of blood, It is used therefore,
for the prevention and treatment of
bleeding. Vitamin K is also given to patients
if they are known to suffer from defects of
absorption due to lack of bile salts or other
types of malabsorption. Deficlency of
vitamin K rarely occurs in adults who
consumenormal balanced diets.

The vitamin K requirement of man is
met by a combination of dietary Intake and
microblal synthesis in the gutl. The datly
requirement for man appears to be about
0.03 mg/kg of body weight for the aduit.
Newborn infants tend to he deficient In
vitamin ‘K due to minimal stores of
prothrombin at birth and lack of an
established intestinal flora. Soon after
birth, all infant or those at Increased risk
should receive a single intramuscular
dose of a vitamin K preparation (0.1-0.2
mg of menadione sodium bisulfite or 0.5
mg of vitamin K) by way of prophylaxis.

THIAMINE

Thiamine or vitamin B, 1s a water-
soluble vitamin, |t Is an important
member of the B-group of vitamins. It 1s
relatively stable to heat, but s destroyed
in neutral or alkaline solution,

Functions:

(1) Thiamine plays an im
portant part
in carbohydrate metabolism. In thinr::m::

deflciency, there is accumulation of

pyruvic and lactic acids in the tissues and
body Nuids.

(2) Thiamine is also essential for the
proper functioning of the nervous system.

Sources:
Thiamine {s widely distributed insmall
amounts In all natural foods. The richest
sources are unmilled cereals, pulses and
nuts especlally groundnut. The main
source of thiamine in the diet of Indian
people is cereals (e.g.. wheat, rice. which
contribute from 60 to 85 per cent of the total
supply). Meat, fish, eggs. vegetables and
fruits are relatively poor in vitamin B, .

9K

TABLEG
Thiamine in foodstuffs
Food mg per 100 grams
Wheat whole 0.54
Rice, raw homepounded 0.21
Rice, milled 0.06
Bengal gram dhal 0.48
Almonds 0.24
Gingelly Seeds 1.01
Groundnut 0.90
Milk. whole 0.05
Egg, hen's 0.13
Liver 0.36
Losses:

Thiamine is readily lost from cereals
during the process of washing and
cooking. The milling of rice results in
considerable loss of thiamine. On the
other hand, parbofled and homepounded
rice are better sources. Thiamine in fruits
and vegetables is partly lost during
prolonged storage.

Daily requirement :

Daily requirement of thiamine is 0.5
mg per 1000 kcals of energy Intake, The
body content of thiamine s placed at 30




necessary for the synthesis of DNA. In
addition, this vitamly §s alse required in
Sources: Liver, ¢ggs, fish and milk contatn
vitamin B,.. Foods of vegetable origin do
Dot contain this vitamin. Therefore B,
deflcdency is - scen in- diets of strict
veégetarians - who do not even talke milic
Although = synthesized by mtesfinal
bacteria, that which fs synthesized'is not
avalleble to the . body. Deficiency:
Deficlency of vitamin 8, loads to
pemicious’ - apacmia, ¢ & discase
characterised by marked decrease in the
number of red blood cclls. B,, deficiency
can alsg affect the nervons system.
Including the sptnal cord. B, , defidoncy §s
to some extent lInked with the deficiency of
another wvitamin, wviz folk acld.
Requlrement: The daily requirement is
very small - about ] microgram for adults.
For proper utilization of vitamin B, , gastric
secretion should be normal.

i 7 B
VITAMINC
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soluble in, it 15 the mast unsiable of
all the vitamins. gets rapidly destroyed by
high temperature,. mddation, drying or
storage.

Functions :

Vitamin C is requined for a vanety of

roles in Hife processes: (1} it 15 reguired o
form: oollagen, the prodein substance that
bindgs the cella together. If this snbstance
1s not formved. healing of thve wounds will
be delayed (2) bieeding phenomena appear
on vitamin C deficiency (3) helps In
increesing the absorption of fron
14 bhelps in Increasing the general
resistance of the body to Bght mfertian.
Sources: )

(1) : All fresh fruits contain
vitamzin C. Amla or the lodian gooseherry
is one of the richest sources, inthe fresh as
well as tn the dry condition. Guavas are
another cheap but rich sowme
(2) Vegetables : Vrgcinbles especially
green leafy vegetables are rich in vitamin
C. Roots and tubcrs (potatoes) contain
very small amounts. Sprouting pulses are
yet another source, (3) Animal foods : Meat
and milk contain very small amounts.

7 TABLE?
- Dietary Sourves of Vitamin C
mg per 1008 _

Pruits : , " Vegetables :
Arala 600  Amaramth 99
Guava 211 Cabhage 124
Lim [x Spinach 28
Orange 30  Brnjal 12
Tomato 27 Caulilower 56
Germinated Pulses Potators 17
Bengal gram 15  Ouaion 11
Green gram 16 Raddish 15
Deflclency :

Deficiency of vitamin € results in »
bieeding discase called scurvy. Scurvy ks
seen in Infants fed on deficient artificial
feeds. Scars of previous wourwds may
break down and become open wounds
again in severe cases of scurvy. Minor







handlers: {a} Hands: The hands should be

clean at all times. Hands should be -

scrubbed and washed with soap and water
immediately after visiting & lavatory. Finger
nails should be kept trimmed and free from
dirt. (b} Hair : Head covering should be
provided, particularly in the case of females
to prevent loose hairs falling into food
(c) Overalls: Clean white overalls or aprons

should be worn by all food handlers.

{d} Habits : Coughing and sneezing in the
vicinity of food, Iicking the fingers before

picking up an article of food, smoking on
food premises are to be avolded.

Foﬂ-nqmeniun@-- \“\f R
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. i“” - Food-botme Infectidns and diseases

¢ may be classified as below :- |
(1} Bacterial Typhoid and
paratyphoid .
" Diarrhoea
Dysentery
(2) Viral Viral hepatitis
{ jaundice},
- . Pollomyelitis -
(3) Protozoal :. = Ammoebiasis
{4) Intestinal Tapewormand. .
- round worn
(5) Others Food poisoning}

¥ KX} MALNUTRITION

alnutrition Is a condition which
occcurs when the body does not get the
proper kind of food in the amounts needed
for maintaining health. Malnutritiohi can
occur at any age, but most frequently it
occurs in children. The largest number of
malnourished children are between &

~ months and 3 years of age.
Signs and Symptoms :

The signs and symptoms of
malnutrition in children are:

(1} growth fallure f.e: the child loses

welght
{2} oedema
(3] anaemia

—_— - -

mieoun e
es-skin dry, scaly or rought
W f;{;::gl s?:}agcutaneoug'at {elasticity)
(5) eye changes-dryness of eye,
nightblindness
(6) hair changes - light colour, brittle
(7) others - apathy. MNstlessness,
soreness of mouth, bowing of legs,
frequent episodes of lliness. etc.

Screening for malnutrition :

There are several techniques for
identification of malnourished chiidren:
(1) Height and Weight : The best way to
identify children whoare malnourishedisio
take their height and weight regularly -once
amonth in the case of children, and at3to 6
months intervals in the case of older
children. The growth chart or Road-to-
health chart (see Chapter 13) offers a simple
and inexpensive means of monitoring child
health and nutritional status. {2) Midarm
Circumference: Another simple and useful
technique js to measure the -mid-arm
circumference. Any child between 1 to 5

- years is considered to be malnourished, if
the measurement is less than 12.8 cms. -

(3) Clinical and Laboratory Examination:
Anexaminationofthechild fromhead tofoot
for signs of malnutrition {e.g. protein,
vitamin and mineral deficienctes} is another
approach for detecting malnutrition. Such
cxaminations may be supplemented by

taboratary_tests such as estimation of
haemoglobin, T '

Problems of Malnutrition :

(1) Kwashiorkor and MATASIMUuS;

These are serious diseases of protetn energy
malnutrition, which develop in young
children between 1-3 years of age. They are
due to (a) an inadequate dtet. that is. a diet
lacking in proteins and calores, and
{b) infections such as diarrhoeas, measles

bronchitls, which lead the child lnlt;.
malnutrition. The outstanding features of
kwashiorkor are: oedema, growth fallure,

diarthoea. hair and skin changes, The
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Weaning Period :

Weaning is not sudden withdrawal of
child form the breast. It is a gradual
process starting around the age of 6
months, because the mother's milk alone
is nol sufficient to sustain the growth
beyond 4 to 6 monihs. It should be
supplemented by suitable foods rich in
protein and other nutrients. These arc
called “supplementary foods™. These are
usually cow’s mitk, fruit juice. soft cooked
rice and vegetahles. If the child is
malnourished during the weaning period.
which is a most ¢rucial perod in child
development, he is llable to protein-energy
malnutr..on (e.g.. kwashiorkor and
marasmus). Nutritional supplements can
be easily prepared at home using low-cost.
locally available foods such as cereals.
millets, pulses. groundnuis. sugar or

and fruils.
PRE-SCHOOL CHILDREN : |

Children in the age group 1 to S
years merit special attention. They show a’
good dea!l of physical actlvity and growth.
Therefore, they need extra protein,
vitamins and minerals.

The energy requirements of a child
aged | year is about 1,000 kcals daily.
Afier 1he age of 1 year, the energy needs
may be calculated by adding 100 keals for
every year of life (Table 2 1).

Children between the ages 1 10 5
years are often neglected and underfed by
their mothers. This is because mothers do
not know that these children need more
food for their size than adulls. In many
poor families. young children are breast-
fed until they are 2 10 3 years and arc not
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