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NuTrRiITiIONAL AND FOOD
REQUIREMENTS OF ADULTS

NUTRITIONAL REQUIREMENTS
e oAl REOUIREMENTS e

Man needs a wide range of nutrients which perform various functions in the body. During
adulthood nutrients are required for energy, for replacement of wornout tissues and maintenance

of body functions. Though there is no growth during adulthood, protein is required for the
replacement of wornout tissues. The nutritional requirement of other age groups is sometimes
extrapolated from adults’ requirements. Table 2.1 gives RDA for an adult suggested by ICMR in

2010.

Table 2.1 ICMR Recommended Dietary Allowances for an adult man and woman—2010

Man Woman
Nutrient Sedentary Moderate Heavy Sedentary Moderate

Energy kcal 2320 2730 3490 1900 2230 2850
Protein g 60 60 60 55 55 55
Visible fat g 25 30 40 20 25 30
Calcium mg 600 600 600 600 600 600
Iron mg 17 17 17 21 21 21
Vitamin A

Retinol ug or 600 600 600 600 600 600

B-carotene pg 4800 4800 4800 4800 4800 4800
Thiamine mg 1.2 1.4 1.7 1.0
Riboflavin mg 14 1.6 2.1 1.1
Niacin Equivalent mg 16 18 21 12
Pyridoxin mg 2 2 2 2
Vitamin C mg 40 40 40 40
Dietary folate ug 200 200 200 200
Vitamin By, pg 1 1 1 1
Magnesium mg 340 340 340 310




Energy

Energy requirements of an adult man and woman are based on Reference man and Reference

IV frgan- Energy requirements for other individuals of different body weights and age are extrapo-
ated.

Reference Indian Adult Man and Woman

Reference man is between 18-29 years of age and weighs 60 kg with a height of 1.73 m with a BMI
of 20.3 ar.ld is free from disease and physically fit for active work; on each working day, he is
engaged in 8 hours of occupation which usually involves moderate activity, while when not at

work .he spends 8 hours in bed, 4-6 hours in sitting and moving about, 2 hours in walking and
in active recreation or in household duties.

Reference woman is between 18-29 years of age, non-pregnant non-lactating (NPNL) and
weighs 55 kg with a height of 1.61 m and a BMI of 21.2, is free from disease and physically fit for
active work; on each working day she is engaged in 8 hours of occupation which usually
involves moderate activity, while when not at work she spends 8 hours in bed, 4-6 hours in
sitting and moving about, 2 hours in walking and in active recreation or household duties.

An important factor which determines energy needs is the nature and duration of physical
activity, whether moderate or heavy. For those whose occupation entails heavy work, allow-
ances have to be higher than for those who are either sedentary or engaged in moderate work.
The allowances are made under the assumption that the energy expenditure for non-occupa-
tional activities remains unchanged.

Table 2.2 ICMR Classification of activities based on occupation

Sedentary Teacher, tailor, barber, executive, shoemaker, Teacher, tailor, executive, housewife,
priest, retired personnel, landlord, peon, postman, computer professional
computer professional

Moderate Fisherman, basket maker, potter, goldsmith, Maid, coolie, basket maker,
agricultural labour, carpenter, mason, rickshaw- agricultural labour, beedi maker,
puller, electrician, fitter, turner, welder, industrial brick maker
labour, coolie, weaver, driver, servant 3

Heavy Stone cutter, blacksmith, mineworker, wood Stone cutter ST
cutter, gangman )

Protein

The average daily protein requirement of an Indian adult, in terms of a high quality protein like
milk, egg at the physiological level is estimated to be 0.5 g/kg of body weight. One gram per
kilogram of body weight is the RDA for men as well as women is suggested considering protein
of mixed vegetable origin with NPU 65 relative to egg. The estimates of nitrogen losses and the
amount of nitrogen needed to maintain balance have a coefficient of variation in the sa.me
ndividual from day to day. The figure of 1.0 g/kg body weight includes a 30 per cent addition
to cover this variability.
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Fat

Recommended total £t calories is between 15-30 per cent E (energy). In the diets of adults in Indi
about 20 per cent energy is derived from fats. At all levels of calorie intake, invisible fat furnis
about 9 per cent energy and visible fat 10 per cent. This would come to 10-20 g of fat per
depending upon the level of calories consumed. %
In habitual diets of our country, which are cerezl-legume based, about half the invisible fat
(6 per cent energy) is composed of linoleic acid. The Expert FAO /WHO consultation committee
has placed it at 3 per cent energy. It has zlso been deduced to be 5g per day. This requirement
can be met even by the invisible fat component of existing Indian diets. :
A higher level visible fat intake of 2040 g/d is recommended in accordance with physical
activity to provide energy density and palatability to the diet. A minimal intake of 12 g visible
fat can meet linoleic acid requirement.
Saturated fatty acids, cis-monosaturated fatty acids, proteins and cholesterol can increase
essential fatty acid requirement. §t would appear prudent to choose the visible or cooking fat
 from unsaturated vegetable oils. Blend of two or more vegetable oils ensures the recommended

of fatty acids,

-' o examining the evidence for calcium nutrition status of the Indian population, the Expert
Committee suggested an upward revision of calcium RDA from 400 mg to 600 mg.
ement of calcium prescribed by ICMR is same for both men and women. To meet
an adult needs to take at least 300 ml of buffalo’s milk on cereal legume diet. It is
ed that a Ca @ P in the diet should remain 1: 1. Hence the RDA of phosphorus is 600 mg-
mwc‘q;l’mﬁowggﬁwdisl:15,&memssincr&saduringchﬂdhoodan&
ence and peaks between the ages of 20 and 30) years. Peak bone mass is influenced by
ke, Other factors like age, sex, genetic factors, hormonal status and exercise also
o orsce. After W, the rate of withdrawal exceeds the rate of deposit; therefore establishing healthy
e mass in childhood and early adulthood is crucial.
Jr ‘w{mwmk4mgligherdmman.lrmlossd\roughnmﬁmin
P '.”s,m”¢0;6’mg/dayman average, when spread over the whole mor
reproduc _.wlwﬂl taking vegetarian diets should ensure adequate amounts of vitamin C for enl !

QERMERPRSs. wg/d. To get thi
. w 7 mg/d. To get this amount, the RDA suggested is 12

© The re vidual variation. In an Indian population the rate of absorption is 20-25 p
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0 calories). Hence, requirements of

thiamine, 0.6 mg of riboflavin and 6.6 mg of niacin per 100
he previous recommendation of 2

B vitamins are higher for moderate and heavy workers. ¥
mg/d of pyridoxine of adults is retained.

Anintake of 20 mg of vitamin C may be sufficient to maintain the
Taking into account that 50 per cent of vitamin C is lost in cooking, 40 mg is suggested for all adults.
Where there is minimal exposure to sunlight, a specific recommendation of a daily supplement of 400
LU (10 pg) of vitamin D is made. The requirement of vitamin E suggested is 0.8 mg/g of essential fatty
acids. This roughly works out to 8-10 mg tocopherol/d depending on the edible oil used. FAO/

WHO suggested 55 pg of vitamin K for adults.

ascorbic acid levels in the adults.
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NUTRITIONAL AND FOOD REQUIREMENT
oF ExPECTANT MoTHg;
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Adequate nutrition before and during pregnancy has gre ey g:erll;al iﬁ?é;e:locl;g tsrm he'alﬂ\
impact than it does at any other time. Maternal healtl'} is a COt lp onl ditiohs Bt Y fv an(?m
genetic, social and economic factors, infections and environmen g ¢ 4 ti’li 7 Y Of whig
may affect the foetal growth. Physiological adaptations rgsult in llmprot‘i,gnsuin ;a to;l qf nufri
ents either through increased absorption, decreased excretion or alterna etabolism,

A woman who has been well nourished before conception begins her pregnancy with r.
serves of several nutrients so that the needs of the growing foetus can be met without affect
her health. Infants who are well nourished in the womb, have an gnhancgd chance of enteripy
life in good physical and mental health. The effects of undernutrition dur1r.1g reproduction wi]
vary depending upon the nutrients involved, the length of time it 1s lacking and the stage of
gestation at which it occurs.

A woman whose diet is adequate before pregnancy is usually able to bear a full term viable
infant, without extensive modifications of her diet. Mother’s diet should produce adequate
nutrients so that maternal stores do not get depleted and produce sufficient milk to nourish her
child after birth. The nutritional demands are highly increased in an adolescent mother.
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NUTRITIONAL REQUIREMENTS

Increase in nutritional requirements depend on the nature of metabolic changes of pre ang,
and the nutrition reserves of the mother. The RDA of the expectant mother suggested by lCMit
is given in Table 7.1.

Table 7.1 ICMR Recommended Dietary Allowances of an expectant mother-2010

5 woman Pregnant woman
it B e (For second and third
trimester)
Energy kcals
Sedentary work 1900 +350
Moderate work 2230 +350
Heavy work 2850 +350
Protein g 55 82.2
Visible fat g
Sedentary work 20
Moderate work 25 30
Heavy work 30
Calcium mg 600 1200
Iron mg 21 35
Vitamin A ng
Retinol or 600 800
B-carotene 4800 6400
Thiamine mg
Sedentary work 1.0
Moderate work 1.1 +0.2
Heavy work 14
Riboflavin mg
Sedentary work 11
Moderate work 1.3 +0.3
Heavy work 17
Niacin equivalent pg
Sedentary work 12
Moderate work 14 +2
Heavy work 16
Pyridoxine mg 2.0 25
Ascorbic acid mg 40 60
Dietary folate ng 200 500
Vitamin By, pg 1.0 1.2
Magnesium mg 310 3 1‘0
Zinc mg 10 12

Energy

Energy needs during pregnancy increase because of the
e growth and physical activity of the foetus,
growth of the placenta and maternal tissue,

L]
e normal increase in maternal body size, and deposition of fat
: ’

additional work involved in carrying the weight of the foetus and extra maternal tissue?
and

e slow but steady rise in basal metabolic rate during pregnancy
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- o 5 per cent during the first and second trimester and

* BMR increases bl) ) ‘:E;;:ttrintcslcf- The total weight gain during 9 months of P'esnrxc;b,::t
43 ser cent during the : eraga of 12 kg, y
.;; o 10-14 kg with an averag ! is 55 ka, the
e - ence Indian woman, whose body weight is 5¢ B, the total energy cost of preg-
B For a wtcnn{“B 0,000 kcals and the energy expenditure during normal pregnancy would be
1 . \dtiitiun. calories are required for the depusitio.n of fat vyhich would be used
> caloric requirements of a pregnant woman is mostly increased in the latter
rt committee recommended an additional intake of 350 kcal/ day during
ester and additional intake of 150 kcal/day during first trimester of

js aroun
: keals. In ad
during lactation. The
| half of pregnancy. Expe
r the second and third trim

o |

- regnancy.

~ Hence ICMR recommended energy requirement of pregnant woman as follows:
en ~
Sedentary worker : 1900 + 350 = 2250 kcal
] Moderate worker : 2230 + 350 = 2580 kcal
o Heavy worker . 2850 + 350 = 3200 kcal
Y

" Energy requirement during pregnancy comprises body weight gait_‘u consisting'of prot_ein, fat
":n- water. It is very evident that normal pregnancy calls for a considerable weight gain over
~ and above that represented by the size of the foetus. The fat that accumulates throughout
pregna cy (specially for the first 30 weeks) acts as an energy reserve. Aboqt 36,009 kcals are
“deposited as fat, which is utilised during lactation. When the suppl){ of calorlgs are inadequate
fat may be used up to provide the high energy ngeds of tl.1e rapidly growing foe.tus anq to
re the proteins for tissue growth. This results in an increase in the ketones in t.he urine during
1st trimester of pregnancy. The foetus does not accumulate any ‘fat except in tl.\e ce!l wa'lls
system. All fat is synthesised from glucose except for the essential fatty acid (linoleic acid)
vhich is transferred from the mother to the child.

ormal protein requirement of an adult woman is 55 g/day. ICMR (2010) prescribed for a
ant woman 82.2 g/day. Additional protein is essential for:
rapid growth of the foetus.

the enlargement of the uterus, mammary glands and placenta.

® increase in maternal circulating blood volume and subsequent demand of increased plasma
- Protein to maintain colloidal osmotic pressure and circulation of tissue fluids.

formation of amniotic fluid and storage reserves for labour, delivery and lactation.

® the transfer of amino acids from the mother to foet‘gs (up to 20 weeks all amino acids must

"B provided to the foetus as it cannot oxidise amino acid

Py . &
"TOte

durin J
Increased risk of Pregnancy. R .
may grow at the éxpense of mother. -



()ff-gpring after birth 4 Ing gestation may result in poor utilisation of fopq bY the

nd a failure to ever compensate for early food deprivation. When,

acids are transf, amj
e 2 » .
fred, some big protein molecules also cross the placental barrier Whichm,-m

IMmunity to the inf i ' ‘ e
of which is foetal rt‘i:s';: In the total Weight gain during pregnancy there is 1 kot . )

Milk, me 3 ;
Woman r’:tj: - °88 re complete proteins and of high biological value. A Pregn
whole gra?ng r:,m d per day. Additional protein may be obtained from legumes ;

S, S a i Y ; ; 3 A
e it Soubad nd oil seeds. Pylse- Cereal intake ratio should be 1 : 5. Protein S“PPleﬂlau;

and cheese 2
600 ml of milk

Visible Fat and Essential Fatty Acids

The Minimum leve of tota] fat should be 20%E. To meet this, diets of pregnant women shg
contain 30 g of visible fat. A pregnant woman should consume at least 200 mg/d DHA fo
Optimal health and feta] development. During the third trimester, 50-60 mg/day of matern,|
DHA stores are transferred to the foetus via placenta. DHA plays a critical role in both vision
and cognitive function. Essential fatty acids relax muscles and blood vessels of the uterus angd
makes delivery easier. Essential fatty acid deficiency adversely affects pregnancy outcome.
Corn, cotton seed, safflower and soyabean oils are good sources of linoleic acid. a-linolenjc

acid is present not only in fish oils but also found in green leaf vegetables, flax seeds, rape seed,
soyabean and walnuts.

Calcium

Calcium requirement suggested by ICMR for an adult woman is 600 mg/day. Requirement
increases during pregnancy to 1200 mg/day.

Although the infant bones are poorly calcified at the time of birth an appreciable amount of
calcium is involved in foetal development. A full term foetal body is made up of 30 g of calcium.

Increased intake of calcium by the mother is highly essential, not only for the calcification of
foetal bones and teeth but also for protection of calcium resources of the mother to meet the high
demands during lactation.

The pregnant woman routinely exhibits extensive adjustments in calcium metabolism, largely
as a result of the influence of hormonal factors. Human chorionic somato mammotropin from
the placenta progressively increases the rate of bone turnover. Estrogen also largely derived
from the placenta, inhibits bone resorption, provoking a compensatory release of parathyroid
hormone, which maintains the serum calcium level while enhancing intestinal absorption. The
net effect of these changes is the promotion of progressive calcium retention to meet progres-
sively increasing foetal skeletal demands for mineralisation.

Two-thirds of foetal calcium is transferred from the mother to the foetus after 30th week of
pregnancy at the rate of 300 mg per day. Radio isotopic studies revealed that nearly 80 per cent
calcium of the foetal skeleton and mother were obtained from the mother’s diet, and the rest was
obtained from maternal reserves. Pregnant woman usually absorb not less than 40 per cent of
the calcium available in their diet. Calcium retention by pregnant woman is of 2 to 5 times the
amount needed by the foetus in the 6th and 7th months of pregnancy indicating that matern
reserves are being built up at this stage. The amount of dietary calcium needed is reduced when
vitamin D is available. Use of vitamin D and calcium reduces muscular cramps of pregnancy-




's di i f phytic acid, adequate amounts
‘ ia’ mother’s diet should contain less of phy ;
! ‘"Premmvent OSteorfrfliiliae;l: arnr:gunt of calcium. Mothers should avoid repeated pregnancies.
i P Ddaﬂfl Z‘:e a primary source of calcium. Green leafy vegetables like agathi and gingelly
‘m' -n-" y proauc S 5
f ,lsg contribute to calcium.

j iron requirement of an adult woman is 21 mg/day. ICMR requirements during preg-
_ancy is 35 mg/day. .
m l;\creasge in iron by 8 mg/day can be attributed to the following:

; 'm;-.fants are generally born with high Hb levels of 18-22 g/100 ml of blood Iron stores in the
g liver of the infant lasts from 3 to 6 months. Iron is also required for growth of foetus and
" placenta. To achieve these levels mother must transfer 240 mg of iron to the foetus during

gestation. . -
e It is also required for the formation of haemoglobin as there is 40-50 per cent increased
~ maternal blood volume. For this 400 mg of iron is required.
- Loss of maternal iron through skin and sweat is about 170 mg of iron.

"?:t Table 7.2 Iron requirement during pregnancy with a weight gain of 12 kg

il

Gross loss Iron requirement during
entire pregnancy mg

240 mg 230

f maternal red cell mass 400 mg 400
14 pug/kg 234
864

 The total iron requirement for the entire period of pregnancy is 864 mg.

actual increase in requirement of iron is only in second and third trimester. But a single
ose of iron at the beginning of pregnancy is an effective way to build up iron stores and
against depletion of reserves. To avoid iron deficiency a woman should enter preg-
with a store of atleast 300 mg of iron. Iron requirement in first trimester is similar to the
requirement of 0.70 mg. During second and third trimester, the daily requirement is
‘and 5 mg respectively.

dried beans, dried fruits, green leafy vegetables, eggs, enriched cereals and iron forti-
provide additional sources of iron.

| adult woman's requirement of sodium should be maintained to prevent any defective
s and deficiency.

pregnancy there is an increase in the extra cellular fluid which calls for an 80 per
ase in the body sodium. Restriction in the diet can cause a severe hormonal and

m level drops, kidney produces the hormone renin, as a result of

needed for use by the body is retained. o d

over taxed it can result in sodium deficiency causing an i

rematurity and low birth weight of infants. :
3
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. nt ‘osteomalacia” mother’s diet should contain less of phytic acid, adequate amounts
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in D and sufficient amount of calcium. Mothers should avoid repeated pregnancies.
dﬁ?mmroducts are a primary source of calcium. Green leafy vegetables like agathi and gingelly
p’,;gsg contribute to calcium.

;:-nmal jron requirement of an adult woman is 21 mg/day. ICMR requirements during preg-
nancy is 35 mg/day. . .

The increase in iron by 8 mg/day can be attributed to the following: ‘

o Infants are generally born with high Hb levels of 18-22 g/100 ml of blood Iron gtpres in the
liver of the infant lasts from 3 to 6 months. Iron is also required for growth of foetus and
placenta. To achieve these levels mother must transfer 240 mg of iron to the foetus during
gestation. .

e It is also required for the formation of haemoglobin as there is 40-50 per cent increased
maternal blood volume. For this 400 mg of iron is required.
e Loss of maternal iron through skin and sweat is about 170 mg of iron.

Table 7.2 Iron requirement during pregnancy with a weight gain of 12 kg

Gross loss Iron requirement during
entire pregnancy mg

864

The total iron requirement for the entire period of pregn

The actual increase in requirement of iron is only in sec
large dose of iron at the beginning of pregnancy
to protect against depletion of reserves. To av
nancy with a store of atleast 300 mg of iron. Ir
normal requirement of 0.70 mg. During seco
33 mg and 5 mg respectively.

Liver, dried beans, dried fruits, green leafy vegetables, eggs, enriched cereals and iron forti-
fied salt provide additional sources of iron.

- Normal adult woman'’s requirement of sodium should be maintained to prevent any defective
~ disorders and deficiency.

L. During pregnancy there is an increase in the extra cellular fluid which calls for an 80 per

cent increase in the body sodium. Restriction in the diet can cause a severe hormonal and

~ biochemical changes. .

2. When blood sodium level drops, kidney produces the hormone renin, as a result of which
the sodium that is needed for use by the body is retained. o
When the system is over taxed it can result in sodium deficiency causing an increased

- of eclampsia, prematurity and low birth weight of infants.
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S(: of “"‘"‘ﬂlt.s should be discouraged during pregnancy as they can cause loss of
um is restricted when there is oedema or hypertension.

lodine

‘I%(T—R recommends additional requirement of 25 pg during pregnancy to the adult

100-200 pg. lodine deficiency in mother can lead to abortion, still births, congenital
increased perinatal mortality, cretinism and psychomotor defects. Mothers who are residing i,
endemic areas should ensure that they get enough iodine through iodised salt and othe,

Zinc

foetal mortality, foetal malformations including CNS teratogen"c“y. ek rgduced intra Ulerip,
growth rate. Low zinc during pregnancy doubles the risk of low bir th weight and trebles g
risk of preterm delivery.

J
b

Zinc deficiency during the antenatal period leads to adverse effects on the newborn N‘
]

1

|

Vitamin A

Normal requirements of B-carotene for an adult woman is 4800 pg and during p ith
increased to 6400 ug. Same level is suggested during pregnancy. Vitamin A requirements d:“
pregnancy have been calculated on the basis of the vitamin content of livers of the Newbon,
Additional intake of vitamin A required for this purpose is about 25 ug/ day ﬂuouglmn
nancy. Since this constitutes a small fraction of the recommended allowance for normal Wome,
no additional dietary allowance during pregnancy is suggested. E
The importance of vitamin A deficiency during pregnancy on maternal and child health b
been recognised by the studies conducted by NIN as shown in Fig. 7.1. Night blindness is assog.
ated with malnutrition, severe anaemia and preterm deliveries in the mother and birth asphyxiag
the new-born. Serum retinol < 20 ug/dl was found to be associated with preterm deliveries ané
higher risk of systolic hypertension.

Liver, egg volk, butter, dark green and yellow vegetables and fruits are good source &
vitamin A.

35

B Night blind 30.8

B Not night blind
30+

g
154
5 15+ 136

Fig. 7.1 Neonatal complications of infants of mothers with and withou




i itamin A
:on of 6000 LU. for about 12 weeks appears to Improve serum vi
upzlc?::cral:ratt';)gc:ieﬁciency in these pregnant women. Improving vitamin A status of
{"-ntdwcg;:en reduces maternal mortality.
: vitamin A should not be taken during pregnancy.

/ daily s

e in D
t D is highly essential as it enhances the maternal calcium e.lbsorption. Its active f9rm
and calcitriol cross the placenta with ease a.nd play an important role in Calcmr.n
.. of the foetus. Maternal deficiency of vitamin D res:ult§ in neonatal hypocalcaemia
WP lasia. Excessive vitamin D can also result in complications such as gtherosFlerosis,
~alcaemia, calcium deposits in various vital organs and mental retardation in the infants.

tamin E
_ials vitamin E has an important role to play in the reproductive process and reduces the
of spontaneous abortions and still births. In women it has not been evidently proved
vitamin E deficiency can cause pregnancy failure although it may prove beneficial to those
10 have had repeated spontaneous abortion or failure to conceive. Very little vitamin E crosses
e placenta, so infant has low tissue concentrations that persist up to at least 6 years. Requirement
itamin E increases with increased intake of PUFA.

itamin K

amin K is essential for synthesis of prothrombin that is necessary for normal coagulation of
It is highly essential for preventing neonatal haemorrhage. An oral dosage of menadione
ic form of vitamin K) during the last weeks of pregnancy or an injection during labour is
to stimulate prothrombin synthesis. But care should be taken to see that the dosage is
n at average level to prevent adverse effects.

ater Soluble Vitamins

se little of water soluble vitamins are stored, the pregnant woman must rely on her daily
that is high enough to meet the added requirements of pregnancy. Generally maternal
vels for water soluble vitamins tend to fall and foetal blood levels tend to exceed those
nother by 50 to 100 per cent during pregnancy.

LS

recommendations of thiamine RDA for an adult woman is b 3T
- for sedentary worker “ o g v
for moderate worker h A s
“heavy worker s ‘
an the requirement is increased by 0.2
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Riboflavin _ . .

R rec ,mmendations of iboflavin RDA for an adult woman is
(SN

dentary worker

oderate worker

The ICM
1.1 mg lor s¢
1.3 mg form
1.7 mg for heavy worker
» R 2 o | MPRAR LD : |
In a pregnant woman the RDA is increased by 0.3 mg/day. For 1000 calorie intake (i
? o v,
riboflavin 1s required. o
Requirements are increased due to increase in maternal hody slze and growth of [
w Mecrae 33 5 - S ; J |
accessory tissues. Riboflavin is present in higher amounts in the foetal blood than iy mal.am‘
blood. Animal studies have shown that the lack of viboflavin interfere with cartilape !umm:l":‘
_ )

resulting in skeletal maltormations such as shortening of long bones and fusion of riby

Niacin Equivalent
I'he IC I\ll\ recommendations of niacin RDA for an adult woman is 12 myg for sedentary Worke
ate worker I
4 mg tor moderate worker and 16 mg, for heavy worker. In a pregnant woman the 14 ”‘
increased by 2 mg, corresponding to the increase in calories. The conversion of aming acid j,
1

niacin is more efficient during pregnancy.

Vitamin B,

Normal requirement of pyridoxine in an adult woman is 2.0 mg. ICMR suggested for Pregnancy
2.5 mg/day. In hypertrophy, when the cells are growing in size, By and amino acids are requipg
During ‘toxaemia of pregnancy’ (high B.I'., oedema, proteinuria) the B, levels are lower, Wo,
who used oral contraceptives prior to conception often enter pregnancy with low tissue levels of
vitamin B,. There is no satisfactory theory to explain that these low levels affect the outcome of
pregnancy but they do reduce the amount of pyridoxine in breast milk during lactation. Yitamis

B, is said to be used to control nausea of pregnancy.

Dietary Folate
Normal adult woman requirement of folate is 200 pg/day. ICMR recommendations during

pregnancy are 400 ug/day. The recommended intake of folacin is based on its role in promoting

Fig. 7.2 Congenital anomaly—Spina bifida

In spina bifida, defective development of vertebrae allows a portion of the spinal cord and
meninges to protrude through the defect, causing outpouching. Neurologic dysfunction is
caused by this anomaly. Folic acid deficiency at the time of conception can cause spina bifida.

i
. N .



of essential components 1 !

B the reauire rgems - l:; DNA and RNA which increase rapidly during giowth
increasing req . folic acid is essential for the developrrent of KB s which

increase as the mothers blood volume increases. ’

nations have been noted in the offspri : ~

B vaiproic acid. There | pring of womgn using folate artagorist drgs sueh

_ p e is some evidence in humans to suggest that deficien

. acid may be associated with spontaneous abottion and obstettic cotnplic ations sie ;4:

bour and low birth weight.

mlt_est significance of folic acid and its potential influence on pregnancy oubcomme is i

reventing neural tube defects, such as spina bifida. In this condition there is a comgeriia

which the vertebral neural arches fail to close, so exposing the contenits of the spiral

steriorly. Folic acid deficiency can Jead to anencephaly—abserice of brain. Folic acid

v has also been implicated in pregnancy induced hypertension.
s have shown that folic acid acts through an unusual mechanism—terathanasia—e

ive promotion of spontaneous abortion of defective fetuses.
women of child bearing years should take folic acid supplementation. [t is crucial fo nose
wuse the neural tube closes by 28 days of gestation (before most women realise that they
ant) supplementation with folic acid should ideally occur prior fo conception. Studies
swn that red cell folate levels exceeding 400 ng/ml are best for preventing neural fube
This can be achieved only with folic acid supplementation.
ymen of child bearing age should be encouraged to include generous amounts of folic 20d

such as dark green leafy vegetables, legumes, orange juice, soya, wheat germ, almonds
nuts contain folic acid. In addition women planning pregnancy should begm
stional supplementation with folic acid at levels of 400 to 800 ug per day. It is difficult
ovide 300 pg of additional amount of folic acid during pregnancy through food and can be
through supplements of medicinal folate.
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A vl ' t
e

f vitamin By, is 1 pg and this requirement remains the
priority over the mother in By, and foetal blood
 the amount of B,, than does maternal blood, even when maternal levels are depleted

al levels are associated with prematurity. The capacity of a woman o absord By s
uring pregnancy and a large amount is transferred to the foetus. Vegan mothers
e chances of getting B, deficiency as vitamin By, is present in foods of animal org

drop during pregnancy and return to normal without supplementation attes deliv-
basis of the B, content of foetuses, it has been estimated that foetal demands may de

0.3 ug per day.

adult woman'’s requirement 0
n during pregnancy. The foetus has

tions of vitamin C during pregnancy is 40 mg higher than normal wosman
al requirement is too small and sufficient safety margin is given for an
ra allowance may not be necessary during pregnancy. In prey <
lacental barrier. The vitamin C content 0}) foetal blood 1 4

}
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may acm:::(zgr- Fere is some evidence to show that the placenta can Syn thesice viles—.

premature igher levels in foetal tissue. Low maternal intake of vitamin C is associa
A f rupture of foetal membranes and increased neonatal death rates:
A ftew St}Jdies have suggested an association between low

preeclampsia.

« Nutrients given to foetus at the e of mother—folic act
« Nutrients for which mother and fetus compete—vitam in By,
= Nutrients for which mother has priority over fetus—vitamin A
+ Nutrients stored in fetus—vitamin A and iron

« Nutrients not storod i SR OAMN €, D aHd SEEIEE e
of multifetal pregnancy is rising rapidly,
cy have an increased need for weight gain, energy, essential
her nutrients compared with women with single fetus preg-

gnancy is 16-20 kg-

Largely because of assisted reproduction, the rate 'l
Women with multifetal pregnan “
fatty acids, iron, calcium and ot

nancy. Total weight gain in twin pre

Foetal Nutrition »

Relationship between Maternal and
d in the womb and after birth tend to cause low

Nutritional deficiencies during the growth perio e a.an
weight and small size rather than deficiency abnormalities at earlier hme-s. '

Due to undernourishment of the mother the baby is at an increased .l'l.Sk (?f being premam
with low birth weight and developmental irregularities. Intrauterine nutrition 15 highly unpm
for the growth of the central nervous system and kidneys of the foetus which mature during the
latter part of pregnancy- Therefore nutrition deficits before birth can never be wholly reversed

after birth.
Schematic diagram, Fig. 73 shows the relationship between mate

nal and foetal nutrition.

| Inadequate food intake and poor nutrient utilisation

v

Maternal malnutrition
Reduced blood vlolume expansion
Inadequate increa;e in cardiac output
Decreased blood and nu{rienl supply to the foetus

Reduced placental size
{

Reduced nutrient transfer
|

Foetal growth retardation

v

4 N
k. Fig. 7.3 Relationship between maternal and foetal nutrition

In”m terine growth retardation can occur due to deficiency of - 2 . ol
A, zinc, vitamin By, riboflavin and iodine. cy of energy, dietary folate
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Table 7.3 Impact of nutritional deficiency on the outcome of pregnancy

Nutrient

Impact of deficiency on the

Mother

Infant

Energy and Protein

Linoleic Acid
Calcium

Iron

lodine
Zinc

Vitamin A

Vitamin D
Vitamin K

Thiamin, Riboflavin
and Niacin

Folic acid

V' ‘ﬂ']in 812
Vitamin C

Abortion

Complications during delivery
Ketosis

May not gain enough weight
to have normal lactation.

PIH

Muscular cramps

Repeated pregnancy with poor
diet can result in osteomalacia
During lactation breast milk may
be deficient in calcium

Hypochromic microcytic anaemia.
Complications during delivery

Goitre

Increased risk of miscarriage and

still birth

Foetal mortality

Foetal malformations including central
nervous system and terato-genecity

Mortality
PIH

Decreased calcium absorption

Decreased prothrombin synthesis
Increased loss of blood during delivery

Deficiency symptoms

Megaloblastic anaemia
Abruptio placentae

PIH

Pernicious anaemia
Premature rupture of foetal membranes

Premature infant
Low birth weight Infant
Less brain cells

Retarded foetal growth

Calcification of bones and
teeth is decreased
Underweight due to the decreased

foetal bone growth

Born with less stores of iron and
susceptible for anaemia

Chance of getting goitre
Cretinism

Reduced intra uterine growth rate
Low birth weight
Preterm baby

Decreased levels in foetus so more
susceptible for vitamin A deficiency

Calcium metabolism of foetus is affected
Increased risk of neonatal haemorrhage

Foetal malformation

Neural tube defects, spina bifida,
congenital abnormalities like hare lip,
cleft palate, hydrocephalus

Low birth weight

Premature baby
Increased neonatal death rate.




GENERAL DIETARY PROBLEMS

Nausea and Vomiting

ausea in pregnancy may :
N P gn ¢ y be due to nervous dleurbances laceri | .
to derangement 1n carbohydrate metabolism. » placental protein intoxication or due

Morning sickness of early pregnancy c :
dry and consisting chiefly of ea}sil}% digegjteda I;nlz;gl ;1}(’){) %‘;ed bg’ small and frequent meals. Fairly
tolerated. L.iguids may best be taken between meals instead ;?:vitisfgzg)(;lg’}?rates are more readily
hyperemesis grav.xdar.um,‘a severe prolonged persistent vomiting peri here lCOHdltlon develoP§ to
and careful oral te_edmg is essential. Skim milk is better toleratéd theI:n w; qarg‘ﬂteml nutrition
vegetables can be given. Fatty rich foods, fried foods, excessive seasonin cof? J lk‘ Fruits and
and strongly flavoured vegetables may be restricted or eliminated ifgtlhe nzi;gaaggfs?srgoér;\t:

should avoid becoming too hungry.

Leg Cramps: The common occurrence of cramps during pregnancy, manifested nocturnally b
sudden contractions of the muscle, is thought to be related to a decline in serum calcium ly l.)s,
related to a calcium phosphorus imbalance. Prevention or relief of these leg cramps has Z‘;n
reported with reduction of milk (a high phosphorus, high calcium beverage) intake gnd supple-
mentation with nonphosphate calcium salts. Magnesium is another mineral with the potential

for relieving leg cramps.

Heart Burn

Increased progesterone production causes decreased tone and mobility of the smooth muscles of

the gastrointestinal tract. This leads to regurgitation. In most cases, this is an effect of pressure of

the enlarged uterus on the stomach which in combination with the relaxation of the oesophageal
esophagus. Heart

sphincter, results in occasional regurgitation of the stomach contents into the
burn is a common complaint during the latter part of pregnancy. This can usually be relieved by
small and frequent meals limiting the amount of food consumed at one time and drinking fluids

between meals. Sitting upright after meals for at least 3 hours before lying down may also help.

Beliefs, Avoidances, Cravings and Aversions
ot to consume certain foods during preg-

- Food avoidances reflect mother’s conscious choice n

‘nancy e.g., heat producing foods like papaya and gingelly seeds.
- Cravings and aversions are powerful urges toward or away from foods which pregnant
| women experience. The most commonly craved foods are sweets and dairy products. The most
. common aversions reported are alcohol, coffee, other caffeinated drinks, meats and strongly

. spiced foods. :
~ Consumption of non-food items like laundry starch, ice cubes or clay is called
' y underst

" . 3 . A . l
“more often during pregnancy than at any other time. The etiology of pica is poor 9
and one theory suggests that the ingestion of non-food substances relieves nausea al}d vormit:EE-
t has also been hypothesised that a deficiency for essential nutrient, such as calcium Of /

pica. It occurs




-
results in the eating of non-food substances that contain these nutrients. Much of this behavig

5 A : i Ur
appears to be based on superstitions, customs and traditions that one often passes from MOthe,
to daughter.

Weight Gain during Pregnancy

All pregnancies should be started with BMI of 20-26 because maternal and foetal consequenge
occur at both extremes. Optimal weight gain is about 11 to 13 kg. About 900 to 1800 g js 5,
average gain during the first trimester. Thereafter 450 g/week during the remainder of g,
pregnancy is usual. Sharp sudden increase in weight after the 20th week of pregnancy, Which
may indicate excessive, abnormal water retention should be watched. Weight reduction shoulq
never be undertaken during pregnancy. Excessive weight gain places an extra strain on g

organs and increases the incidence to toxaemia. It is not correct for the mother to think that Joy,
gain in weight results in smaller baby which is easy to deliver.

Tables 7.4 and 7.5 give the components of weight gain during pregnancy and recommendeq
weight gain based on body mass index.

Table 7.4 Components of weight gain during pregnancy (28—-40 weeks)

Component

Weight g
Foetus 3000
Placenta and amniotic acid 1500
Maternal tissues and blood 7000
Total 11500

Table 7.5 Recommended weight gain for pregnant women based on body mass index

Weight category

Total weight
based on BMI

gain (kg)

Under weight (BMI < 19.8)
Normal weight (19.8-26) 11.5-16
Overweight BMI| > 26-29 7-115
Obese > 29

Research shows that continuing a regular exercise regimen throughout pregnancy is helpful
in improved fitness, prevention of gestational diabetes, facilitation of labour and reduced stress:

COMPLICATIONS e
About 1,25,000 women die in India every year from causes related to pregnancy and child birth.
The main causes are anaemia, haemorrhage and toxemia which are often preventable (2006)-

Anaemia

According to WHO/UNICEF/UNO, a pregnant woman is anaemic if the haemoglobin Jevel ¥
below 11.0 g/dl or haematocrit per cent is below 33 per cent.

The prevalence of anaemia in Indian pregnant women is shown in Fig. 7 4.




Mild
(9-11)
among pregnant women in
are anaemic with differen

1the etiopathogenesis of anaemia during preg
weight, height, parity, Jiteracy, income, infections
itional stress, cultural beliefs, taboos and inappropriate fot

l b’etween births or to0 many infections a d
oiesis during pregnancy Jeads to anaenua.
' the blood occur progressively d

e A .
“phusiological changes 11 '
- volume increases, plas ,

0 ml. Severe anaemia in pregnant

B increases, €

Sncentration drops from 13.4 to 11.6 g per 10 . :

naternal morbidity and mortality and involves a higher r k of the foetus.

A significant fall in birth weight due t0 increase in prematurity rate and int

ta d to occur when maternal haemoglobin level falls
i .. The effect of anaen

prone to urina .
ancy could also be the ¢ weight infant. \
the mother may also alterations in brair

have a high mortality rate :

birth weight infants
have greater rates of morbidity and poorer neurological development

The predominantly cereal diet in the tropics should be able to provide 40
the PHC or ICDS distribution channel 60 mg elemental iron and 500 Hg
.‘_:‘. distributed in the last trimester of pregnan
V"?g- for folate during pregnarn
0 la'shc anaemia results in intensified nausea,
her dur:xtio By, deficiency in pregnancy is uncommon. A single i

pt uce a maximum response in 10 days in Bjp
e women, irrespective of haem lobi iC
1 lose spect oglobin levels, must be provid
wi ;f iff?n and folic acid (folifer) supplements. N
ko l‘mfmc | d(gl:tf)m levels be.low 7 g/dl are considered to be seve

ot 1 0‘(’)" dVZOmt'EII;I in the reproductive age group is one &
ug of folic acid per day. ys. This will provide equivalent to 180 mg €€
Bhictamacyiis, i o
A Shed. ey

&

Haemoglobin Normal
(g/d)) (>=11)

Fig- 7.4 Prevalence of anael'nia
Around 75 per cent

icated 11

{naemic preg
et infection in pregn
ron deficiency anaemia in
\pai ol schooling later. Low

i}



e _—

- Pregnant mothers should take iron and folic acid rich foods. Regular consumption of irgp .
fOOdS such as green leafy vegetables, cereals such as wheat, ragi, jowar and bajra, pulseg Mich
jaggery. In addition, wherever culturally and economically feasible, consumption of anima| ﬂ&nd
foods such as meat and liver must be encouraged. Vitamin C promotes absorption of iron. Esh

consumption of vitamin C rich food such as lemon, orange, guava, amla, mango along with j,
rich food must be promoted. i

‘ Rgcent surveys carried out by Indian Council of Medical Research indicates that of the bepe
ciaries covered are about 2-25 per cent of the pregnant woman. They had received >90 tabletso;
IFA. Consequently the prevalence of anaemia remained still high.

Constipation

The pressure of the enlarging uterus on the lower portion of the intestine, in addition to the
hormonal muscle relaxant effect of placental hormones on the gastrointestinal tract may result iy
constipation. Physical inactivity may also make elimination difficult. Increased fluid intake ang
use of natural laxative foods such as whole grains, dried fruits and other fruits, vegetables that
are rich fibre, juices usually induce regularity. Laxatives should be avoided. Regular habits of
exercise and sleep are essential for proper elimination.

Oedema

Mild, physiologic oedema is usually present in the extremities in the third trimester. The swell-
ing of the lower extremities may be caused by the pressure of the enlarging uterus on the veins
returning fluid from the legs. This normal oedema requires no sodium restriction or other

dietary changes.
Pregnancy Induced Hypertension
Studies conducted at National Institute of Nutrition indicate that pregnancy induced hyperten-

sion (eclampsia) is associated with higher incidence of vitamin A and protein deficiencies
resulting in poor pregnancy outcome.

It is common among women subsisting on inadequate diets with little or no prenatal care.
The symptoms of PIH include hypertension, abnormal and excessive oedema, albuminuria,
convulsions or coma. Optimal nutrition is a fundamental aspect of therapy. Emphasis is given {0
adequate dietary protein. Correction of plasma protein deficits stimulates normal operation of the
capillary fluid shift mechanism and circulation of fluid tissue with subsequent correction of the
hypovolaemia (abnormal reduction in volume of circulatory plasma). In addition, adequate salt

and sources of vitamins and minerals are needed for correction and maintenance of metabolic
balance.

In severe preeclampsia, oral feeding is suspended in favour of intravenous infusion with 10 per
cent dextrose drip during which the patient remains in sedation. Then oral feeding with 10 pef
cent dextrose, barley and fruit juice is allowed. Bed rest is advocated.

Pregnancy induced hypertension is seen in 10-20 per cent of all pregnant women in India. I 1
¥

is associated with increased maternal morbidity and mortality, related to intrauterine Wm
retardation, premature delivery and perinatal asphyxia. Pregnant women with preedampmm |
at increased risk for abruptio placenta, intracerebral haemorrhage and hepatic and renal failt
Preeclampsia is associated with oxidative stress, imbalance between px‘ooxiﬁlaflts and

:
antioxidants leads to potential cell or tissue damage. Vascular endothelial damage is mowﬁ'?"! 1
play a key role in the patho physiological mechanism of preeclampsia. Free radical M -
lipid peroxidation may be involved in the endothelial damage. 4‘

I
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Pregnancy is optimal when the mother is biologically marure: ‘?jbtl;’ilsoghl::u
a young woman who is atleast 5 years post menarchial an e
pregnancy than her chronological B -

ised that too early pregnancies (teenager), ho)*

d too many (four and over) are not safe Or cong,,

WHO and UNICEF have repeatedly emphas
(35 and over), too close (less than two years) an
cive to the health of either the mother or her infant.

International women'’s day is on 8th of March

Some suggested recipes during pregnancy

Recipes
To meet the requirements of protein, c:

nd to prevent muscle cra

Dairy products like milk, curd, khoya, yogurt and

cheese, paneer. Banana, green leafy vegetables, vitamin D @ N

whole grain cereals Natural laxatives and prevent constipati

Fruit salad Appetising and provide many nutrients .

Omlette, boiled egg, scrambled egg, liver curry Good quality protein and iron £

Rice flakes upma, puffed rice ball Good source of iron and easy to dages:
Nutrient dense foods to be given to meet

Green gram, dal, pakoda, bread pudding, carrot halwa
requirements.

Pickles, rasam, sour foods These foods may give relief from naum
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',Ls_omomonss IN MILK PRODUCTION _

ant initiates hormc

Sutkmg by inf
as shown in Fig. 8.1.

which releases milk

Sucking infant
Stimulates "
Stimulates
pituitary
Oxytocin
produced by |
. f f Y
Facilitates uterus to
return to normal
size )

Fig. 8.1 Process of stimulation of nlﬂﬁ

s of lactation is controlled by various hormoﬁ”et

inction is summarised in Table 8.1.



‘able 4.1 Hormonal control of lactation

Activity

Estr '
P e Ovary and placenta Stimulates breast development during pregnancy
fogestGTOne 0O ‘ ‘4 i |
% 25 breast development durng pregnancy ‘
Prolactin ary and placenta Stimulates br | |
Anterior pituitary gland Stimulates milk production |
Oxytocin Posterior pituitary gland “Let down” reflex: Smooth muscles surrounding the alvegy o

the nipples contract 10 aliow the release of milk. In pain,
emotions or embarrassment the let-down reflex may M
be inhibited. Doubting about the ability to produce

milk can interfere with the “let down” reflex. Oxylocin coyngey, |

L acts this.

x
I/ o
7Y
* Fat and energy concentration in milk are significantly related to maternal fat stores, "/

: . A7
) s Milk of primiparae has a higher fat concentration than that of multiparae: @

Factors Affecting the Volume and Composition of Breast Milk

¥
4

& A e There is no significant effect of supplementary feeding on the production of milk, * A

L e The frequency of milk removal is an important determinant of the volume of milk secreted
, Sucking stimulates the release of hormones that stimulate milk production. Frequent feed
ing removes the locally active inhibitor.

e Undernourished mother produces less quantity but same quality of milk.

e Lactose, protein, calcium, iron, copper and flourine content of milk is independent of the
mother’s diet.

e Selenium, iodine and B vitamins content of milk is dependent on mother’s diet.
e Lactational capacity is a function of genetic heritage.

e Maternal physical activity and maternal and infant illness may affect the amount ané
content of milk secreted.

e Milk production may also be affected by the inadequate fluid intake.

e Unusual flavour compounds may be present in the breast milk, if the mother consum®
strong flavoured foods.

Analysis of human milk have shown considerable variation in composition, not only amor
women but also in the same women over a time.

Figure 8.2 shows the causes of failure to thrive while breast fed.
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Fig. 8.2 Diagnostic flow chart for failure to thrive while breast fed
Source (Modified) Mahan Kathleen K and Sylvxa Escott-Stump (edited), 2000 Kgé

in milk for the growing infant and (3)
Diet of lactating mother and her nutritional status d
lity and quantlty of breast milk. RDA of a lactating m

ceed dunng lactation compared to pregnan
S the birth weight equivalent i




milk and 570 kcals for the :
r1250 kcals. But an additiol\?lglaaﬁl')uo):f\:v ?flk of milk production. In reality she requires 680 + 570 =
as the rest of the calories are to b -0t 600 kcals are suggested by the Expert Committee, 2010,
Additional energy may be ,Z e utilised from the stored energy during pregnancy.
uired i . 1
child, underweight, or if she is also pre:; tt\ant ctating mother is teenager, feeding more than one

Protein

ring lactation, : :
Ex?lk. %‘he prc»teinl:)zg;etl::‘n:ecc};l ﬁemem hés bgen computed on, the basis of secretion of pr_o_tg{_\_ig
680 mt and 580 ml during 0-6 uman milk is 1.15 g/100 ml/On an average a mother secretes
S 8 . l.no.nths and 7-12 months of lactation period.

r cent of itr’lc‘iividzzrl. \C,:nf e.f ficiency of Cquemion of dietary protein into milk protein and a ‘25

P e (2010) ha riation, tll1e safe daily intake is calculated. The Nutrition Expert Corpmxt-
< : recommer_‘ded' during lactation an additional daily intake of 22.9 g for-the first 6
mf)nth§ g 1o2 & d_urmg 7-12 months of lactation taking into “onsideration a palanced diet
with dietary protein is of PE ratio 12-13 per cent.

If.energy or protein is lacking, there will be a reduction in milk vol
quality. At WAL £ _lf)w protein intakes the proportion of casein may be reduce
more protein or more energy will not enhance the amount of protein in'the milk nor increase
volume of milk. »

ume rather than in milk

d. The availability of
the

Fat
Ithough the total amount of fat in breast milk is not influenced by

composition of the milk fat reflects the composition of the mother’s diet.
After taking into account the

e e L - <

The requirements of linoleic acid during lactation is 6 en%.  account the
~ contribution from invisible fat, the visible. iat requirement of lactating women is 10% E. This
daily intake of 30 g of visible

( upplies a higmmegﬂﬁﬁ'ouid correspond to a
 fat. Lactating mother should consume 200 mg/d DHA for optimal health and infant development.
leveél oml?mramqgate'energy to ena

el hi_gher g’ﬁeﬂ needs. i

the mother’s diet, the _

ble a nursing woman to meet

th transfer of approximately 200 mg/day of calcium from mother
trated that the increased calcium demand leads to mobilisation

\ the mother’s skeleton, leading to transient reduction in
imbar spine and femoral neck regions (4-7 per cent) during

dram of. alcium through breast milk, LS-BMD (Lumbar
to rise in better nourished mothers. It is possible that
: either increased absorption or reduced excretion or

s could offset the breast milk calcium loss only in

.--- 0 ation may be spont z
body weights and BMIs. wm
«- tlurec} during gestation for mineralisation of the
ther’s milk production. Bm-pregnmd
s




lactatio

n_1200 | : alcttim &

Women isl b as been prescribed by ICMR. The retention of dietary “‘"L”"‘ I lactatjp,
about 30 per cent, hence an extra amount of 600 mg i5 prc:,crlbcd. About one Jjjr, &

milk or mi :
e o mllk products should be given to Jactating mother to meet 1200 Mg of calcium.

Iron

resi::‘:)fr?qmrgment during lactation is 25 mg/day. The baby is born wntll1 a rglatnvcly lar

diet durin _l:(}n prace Tilk is not a good source of iron. A good a.llowancc of lr.on in the mothey,
Mactation ng lactation does not convey additional iron t0 the infant. ron requirement durjp
. 1s the sum of the requirement of the mother and that required to make up the iron Jo

kSBince there is amenorrhoea during lactation the basal requirement will be same 5,

in adult woman 14 ug/kg.

Milk levels of selemium and iodine may be low if maternal intake is very low.
Vitamin A

Tgs.quantity of retinol present.in 680 ml of human milk is 50 pg, so the ICMR recommends gy
additional allowance of 350 pg.of retinol. This can be achieved by including liver, fish liver oils,

égg yolk, milk and green leafy vegetables in the diet.

B Vitamins /
As calorie and protein requirements are increased during lactation, B vitamin requirements are
d for the amounts that are present in human

also increased. Additional B vitamins are require in I

milk.
Thiamine: The thiamine in breast milk secreted by Indian poor women is below 15
ml. The maximum concentration of thiamine in milk can be achieved by supplementing
20 pg /100 ml. At this concentration with an output of 700 ml of milk 0.14 mg of thiamine would
~be lost by the mother. Thiamine. content of mother’s milk depends on mother’s diet, Dietary
allowances for thiamine for lactating mothers is 0.5 mg/1000 kcal and their daily requirementis
computed on the basis of their energy allowance. The additional allowance recommended by
ICMR (2010) on the basis of additional calorie allowance is 0.3 mg for 0-6 months lactation and
0.2 mg for 7-12 months.. S
Riboflavin: The riboflavin content of breast milk of low income Indian mothers is less than
the concentration can be raised to 30 pg per 100 ml.

30 pg per 100 ml- With supplements, ¢
C oflavin lost through milk is 0.23 mg per day. Additional allowance of rib;ﬂ”“

“amount of rib m
corresponding to the increased enérgy allowance would be 0.3 mg, RDA for riboflavin
lactation is computed on the basis of 0.6 mg per 1000 keal. If the diet meets the requirement &
protein and calcium the requirement of riboflavin would be definitely met. Milk is not only?
g‘oddﬁs-o_urce of calcium but also a good source of riboflavin. A
Niacin: The nicotinic acid content of breast milk of Indian women ranges between 100 nd
150 pg per 100 ml. The amount_lo§t in mﬂk is between 0.9 and 1.2 mg per day. The dietary
“allowances for r niacin is 6.6 mg niacin equivalents per 1000 kcals. _ i (
Folic acid: The folic acid content of breast milk secreted by Indian women is 1.6 pg per 100
At the higher level, the amount of folate lost by the mother would be about 25 ug 4 '

additional allowance of 100 ug of folate should be Er(_n_/ided during lactation.

{ The amount of vitamin B,, secreted in milk per day is 0.25-0.3 pg. An
jg per day wou_ld cover the needs S‘“ﬂnz_lactfa—ﬁgni ym. nursing B0

vitamin B
intake of 0.5
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60::‘ on the basis of the vitamin C secreted 1n . Assur
ith an ascorbic m mg/ 100 ml IZY well nouris
ent during Jactation 1 20 mg. Taking Into consideration of |
mmends an additional intake of 40

i€ :tee (2010) reco
< De) Comm! e@/mg of vitamin C per day.\
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s is necessary for adequate milk orodt

reased intake of fluids is necessary
e, Water and. peverages such as juices, SOUPS, butter milk, anc
= eary to produce milk. A lactating mother should take 2-3 litres

: e IO =
h-itional Risk

1o Jactating woman is likely to be at nutritional risk if
| 7 years of age

s nutritiona

7 o her usual diet i tr __-Hy lestrictive or includes unsound nutrltwn
o sheisona modifigc_lvdiet_ A

lie ﬁ(-)_r _chronic systemic disease.

'+ her weight is less than 85 W
 she has multiple gestatic;n.

has had poér’Wéfgﬁggin_dEing pregnancy.

o she has had rapid weight loss while breast feeding.
 she is pregnant while breast feeding.

 she has a history of an eating disorder.




