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ABSTRACT 

The nutritional status and proximate composition, fatty acid profile and mineral composition of milk
from 26 wives of army personnel of low income group from Rawalpindi was investigated. The body
mass index ranged from 13.5 to 23.7, hemoglobin from 8.6 to 14.8G/dl, serum protein from 4.8 to 7.5G
and serum albumin from 3.3 to 4.8G%. Milk protein content varied from 0.6 to 2.4%, fat from 1.0 to
3.7 mg. Palmitic acid was the major fatty acid in milk whose concentration ranged from 34.4 to 47.1mg
and the linoleic acid from 6.9-15.4 mg%. The calcium content of milk varied from 7.9 - 87.1 mg%, iron
from traces to 0.44 mg% and zinc from 0.02-1.28 mg% (JPMA 40: 109, 1990).

INTRODUCTION 

Milk is the sole natural food for the human infant in the first few months of life. After about three to six
months, it is desirable to give supplementary foods and gradually wean the infant on to a mixed diet. In
this process, milk slowly loses its dominant place in the infant’s diet, but for the first two years of life,
it is important that milk should remain the largest single item of food. Human milk provides about 70
Kcal/100g Energy needs depend upon body weight which varies from 120 to 100 Kcal/Kg body
weight, the need declining as the age advances. Healthy infants at 2,4,6 months need about 780, 880
and 1000 ml of milk daily. A mother can be expected to provide 800 ml daily but the yields vary
greatly. Most mothers could meet the needs of their baby till 4 months but only a minority till 6
months. In many countries, including Pakistan, it is a custom to feed infants solely at the breast for

much longer, and that is why according to Waterlow2 growth rate is the same in these countries for the

first four months as for babies in the United Kingdom and thereafter it falls markedly. Hussain3 has
reported the proximate composition of mature human milk from Pakistani women. The present work
was, therefore, carried out to investigate the nutritional status and the nutritive value of milk from a
group of mothers from low income group, as nutritionally this is one of the most vulnerable groups of
the population in this country.

PATIENTS AND METHODS 

'Twenty six wives of army personnel belonging to lower formations, delivering at the gynae and
obstetrics department of the Military Hospital, Rawalpindi were selected for the study. The blood and
milk samples were collected between 2 to 6 days after delivery. Body weight was measured using
Krupps weighing machine (Ireland) and height using a measuring scale with a sliding head piece.
Information regarding the age of the mother, family income and the number of children was collected
from hospital records and through personal interviews. Hemoglobin, serum protein, albumin and

globulin levels were determined according to standard methods4,5. The proximate composition of

human milk was carried out according to AOAC6, the protein content using Kjeltec Autoanalyzer 1030,



fatty acid profile using Shimadzu GC-9A gas chromatograph aided by Schimadzu C-R3A Chromatopak
integrator using hydrogen as the carrier gas, calcium and trace mineral using Perkin Elmer 4000
Atomic Absorption Spectrophotometer and sodium and potassium contents using Klina Flame
photometer (Beckman). The body mass, index (BMI) was calculated using the formula BMJ = Weight

in Kgs/ (Height in meter) 2.

RESULTS 

The data regarding age, height, weight, body mass index, number of children and family income of
subjects is shown in Table 1.

The average family income was Rs. 1,370 per month with 46.2% of the families having an income of
less than Rs.1,000 per month. The body mass index showed that 46.2% females were underweight for
height (Body Mass Index under 19) and 34.6% of these were severely underweight (Body Mass Index
under 16). Anaemia was present in 23.1% women and low serum proteins and globulins in 58% cases
while 11.5% had low serum albumin too (Table II).

The proximate composition data on transitional milk (Table III)



showed that 88.5% of the milk samples were low in energy, 23.1% low in protein, 73.1% low in fat and
61.5% low in carbohydrate compared to the values reported for Pakistan3 and East Asia7. The fatty
acid profile (Table IV)

of the milk showed that linolenic was present in trace amounts in all the milk samples, while 15.4%
samples were low in linoleic acid. Rest of the fatty acids were in the normal range. Of the mineral
contents (Table V)

80.8% samples were low in zinc, 72% low in iron, 34.6% low in -phosphorus and 11.5% low in copper.

DISCUSSION 

The present study reports the nutritional status and nutrition value of transitional milk from wives of
army personnel of low income from Rawalpindi. The average fat and energy contents of the milk from



British women8 is higher than that found in the present study. This indicates the better nutritional status
of the British women in general. The average milk protein content in the present study is however

similar to that reported in many other studies3,7,9,10. Longitudinal study on 60 Bangladesh mothers
from an underprivileged periurban community showed higher average fat (2.804%), carbohydrate

(7.92%) and energy contents (61 Kcals) in human milk10 than that found in the present study. The fatty

acid profile of human milk in the present study was similar to that reported by others3,7,8 except for low
levels of linoleic acid in 15.4% of the samples. However, because of the lower fat contents, even when
compared to Bangladesh women from an underprivileged periurban community, the actual fatty acid

contents were lower than that found by others3,7,8. Smith et al11 determined the fatty acid profile of
pooled banked milk from United Kingdom and found that linoleic, linolenic and lauric acids were 11.2,
1.2 and 2.7% of fatty acids compared with 7.2, 0.8 and 5.4% previously reported by the U.K.

Department of Health and Social Security8. Dorea et al12 carried out longitudinal study of major milk
constituents from Smothers of high and8 of low socioeconomic status in Brazil and found that there
was no significant difference in total solids, lipids, total nitrogen and ash between the groups except in
ash at 15 and 45 days of lactation. There was no difference in those values in hind milk between the
groups but the combined results showed a significant increase in lipids at day 45. Of hind milk samples
taken from the groups of low socioeconomic status, 29% had milk fat below 3.0%. Changes in the milk
fat from foremilk to hindmilk were on average 224%. Vitamin and trace element content of human milk
in USSR revealed iron content of 0.162 ± 0.008 mg%, 27.9 ± 3.6 ug% copper and 7.7 ± 0.5 ug%

iodine13. The milk composition from mothers of term and preterm infants in Uruguay showed no
significant difference in lactose, proteins, total saturated and unsaturated fats, 8 fatty acids sodium,

potassium, calcium, urea, osmolarity and buffer capacity 3 to 8 days postpartum14. Kosta et al15

investigated the trace element content of colostrum, transitional milk (3-14 days postpartum) and
mature milk (1-8 months postpartum) from Yugoslavian mothers and found a progressive decrease in
zinc from 62 + 37mg/Kg in colostrum to 34 + 16 mg/Kg in transitional milk and 10.8 + 8.1 mg/Kg in
mature milk. There were no clear trends for the other elements like arsenic, cadmium, copper, mercury,

iodine, manganese, tin and vanadium when examined. Raghuvanshi et al16 collected breast milk from
well nourished and undernourished mothers from 3 to 15 days of loctation, living in 3 villages of Kashi
district, India found that the values for total nitrogen, non-protein nitrogen and lactoferrin were slightly
higher in the undernourished than in the well-fed women during the first fifteen days. The latest

national nutrition survey17 shows that breastfeeding is practised throughout the country, although less
in cities. The average duration of breast feeding is approximately 15-18 months. Most children (68%)
ages 7-9 months do not consume any food apart from milk. Even by 12-17 months, 30-50% eat no
food. Calorie deficiency is far more serious than protein deficiency in relation to protein-energy
malnutrition in young children. Iron deficiency is extremely high in pregnant/lactating women as well
as in very young children and there are high levels of anaemia in these groups. The poor quality of
human milk as well as the cow and buffalo milk available to the general population and the defective
weaning practices go a long way it deteriorating the nutritional status of the child population in this
country. Thus only 27% children are normally nourished in Baluchistan, 31% in NWFP, 36% in Sind
and 49% in Punjab. The present study indicates that the wives of low income employees of Pakistan
Army are nutritionally no better than women form similar socio-economic groups in the country and
this is also reflected in the poor quality milk secreted by these women.
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