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A bstract
The immunonutrient (Cu, Zn, Fe, vitamin E, C, A) constituents of colostrum from 
twentyseven post-partum mothers were analysed and examined in relation to maternal age, 
parity and BMI. HPLC was employed to analyse the colostral vitamin E and A, and 
spectrophotometric method was used for estimation of ascorbic acid level. The Cu, Zn and Fe 
contents of colostrum were determined by atomic absorption flamme spectrophometry. The 
colostrum concentrations of vitamin E, C and A were 25.51 ± 11.21p.mol/L, 216.96 ± 87.72 

Umol/L, 0.65 ± 0.29 ^imoi/L respectively. The Cu, Zn and Fe contents of colostrum were 
10.94 ± 5.94 ^irnol/L, 65.82 ± 20.63nmol/L, 21.54 ± 7.30|amol/L respectively. No significant 
relationship was found between maternal age, parity, BMI and the elemental content of 
colostrum. Significant correlation was found between ascorbic acid and parity (P>0.05).
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Introduction

H um an co lostrum  contains all o f  the constituents that are required fo r optim al grow th 

and developm ent o f a neonate. T hey support developm ent o f im m une system  

providing both specific and non-specific im m unities'. C olostrum  is the first defence 

for the new born. It stim ulates the new born’s im m une system , and affords im m unity 

to the external m ucosal surface o f the intestine and to  the resp iratory  tract o f the 

new born '. It has also unique protective effect against acute in fections”’̂ . In addition 

to the non-nutritive bioactive com ponents (like the im m unoglobulins), colostrum  

contains a large num ber o f im m unoactive nutrients including  antioxidant 

m icronutrients. A ntioxidant vitam ins and m inerals play an im portan t role in 

im m unophysiological functions acting as potential im m unoenhancers and 

an tioxidants''’’ , deficiencies o f w hich dow n-reguiates im m une function , bu t their 

overload is im m unotoxic* '" . In view o f their im portant role in im m unophysiological
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system , co lostrum  concentrations o f  vitam in E, C, A, and m inerals like copper, zinc, 

iron, and the correlation  betw een m aternal characteristics and nutrient content o f 

co lostrum  w ere investigated  am ong selected B angladeshi m others.

M ateria ls and M ethods  

Study population

T he study was conducted  am ongst tw enty seven post-partum  m others o f age 16 to 40 
years, w ho delivered the ir babies at the M aternity  and Child H ealth  T raining Center, 
A zim pur, D haka. T hey belonged to low  to mid socioeconom ic group. Those, w ho 
voluntered  as partic ipants selected  random ly irrespective o f  their biological 
condition . W om en suffering from  any b reast or system ic diseases were not included 
in the study. Inform ed consent was obtained from  the participating m others. 
C olostrum  (2m l) w as co llected  by hand expressed into an acid w ashed glass vials on 
the 2”“ post-partum  day during their stay in the post-natal ward. P rivacy o f  the 
m others was m aintained. A nthropom etric data, age and parity o f  each o f the m others 
w ere recorded. T o  conduct the study, ethical perm ission was taken from  B angladesh 
M edical R esearch C ouncil (B M R C ), Dhaka.

Colostrul analysis

R etiono l and  a-tocopherol. C olostrum  sam ples were preserved at -2 0 °C  for analysis 

o f  retinol and a -tocophero l. R eversed phase H PLC  (LC-IO A D , SH IM A D ZU , H PLC  

1991, M odel-7125, Japan) was used fo r sim ultaneous determ ination  o f retinol and a -  

tocopherol in the co lostrum  as described by Islam  et al^  The retinol and a-tocophero l 

ex tracted  from  the co lostrum  was in jected into chrom atography on a Cig shim  pack 

colum n w ith m ethanol:w ater (95:5) m obile phase. R etinol and a-tocophero l were 
detected  spectrophotom etrically  at 291nm . To verify the assay accuracy, standard 

analytes retinol and a-tocophero l (Sigm a Chem ical Co, U SA ) w ere injected for every 
10 test sam ples.

A scorb ic  acid. T he concentration  o f  ascorbic acid in the colostrum  was determ ined 

by spectrophotom etric  m ethod using phenyl hydrazine indicator (Sigm a C hem ical 

C o, U SA ) as described  by Islam  et a f .  A bsorbance was m easured against a reagent 

blank at 520nm  by a Spectrophotom eter (U V -1201, U V -V IS, Shim adzu, Japan).

Zinc. C opper and  Iron. To analyse the colostral m ineral contents, 1ml co lostrum  was 

acid d igested  using an acid m ixture in block heater to m ake a clear solution. 

C oncentrations o f  copper, zinc and iron in the colostrum  w ere then determ ined by an
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atom ic absorption  flam m e em ission spectrophotom eter (A A -6200 Series, Shim adzu 

C orporation , K yoto, Japan) as described by Picciano and G uthrie'* using standard 

copper, zinc and iron (Sigm a C hem icals Co, USA). A bsorbances o f  copper, zinc and 

iron w ere read at 324 .8nm, 213.9nm  and 248 .3nm respectively. T o  verify the assay 

accuracy and quality , the standard m ineral preparations w ere run for every 10 test 

sam ples. A softw are package (A A -6200, ver 1.1, Shim adzu C orporation , K yoto, 

Japan) w as used to calculate the m inerals concentrations.

Statistica l analysis

SPSS softw are package (version 10.0, SPSS Inc. C hicago, U SA ) was used to analyse 

the data. D escrip tive statistics w ere calculated  for all variables. V alues w ere 

expressed  as percentage and m ean isd . N on-param etric analysis (x^ test) was 

perform ed to assess the association o f colostral m icronutrients w ith m aternal 

characteristics. L inear regression analysis w as perform ed to find  the extent o f 

influence o f m aternal characteristic on the im m unonutrients (if  any).

R esults

M aternal charateristics o f the study population are show n in the table 1. T he m ean 

m aternal age, parity  and B M I w ere 25.04 ± 5.43 years, 1.52 ± 1.01 and 23.44 ±  3.73 

respectively . M ost o f the m others w ere young (16-24 years) having norm al B M I 

(18.5-25) and w ere prim i parae. Table 2 shows the im m unonutrient profile  o f 

colostrum . T he concentrations o f vitam in E, C and A  in co lostrum  w ere 25.51 ±

11.21nm ol/L , 216.96 ±  87.72 ^m ol/L , 0.65 ± 0.29 |im o l/L  respectively. T he Cu, Zn 

and Fe con ten t o f  colostrum  was 10.94 ± 5.94 |J,mol/L, 65 .82 ±  20.63|0,mol/L, 21 .54  ± 

7.30|J,m ol/L respectively. N on-param etric analysis show ed no significant re la tionsh ip  

betw een m aternal age, parity, BM I and the elem ental content o f  colostrum  (table 3). 

S ignifican t association was found betw een ascorbic acid and parity (%  ̂ =21.55). 

T hough values did not indicate any significant association  o f age w ith vitam in E, 

and parity  w ith Zn, but their ‘r ’ values (-0.97, -0.32) show ed certain negative 

correlation. B ased on these findings, linear regression analysis was done, w hich 

exhibited  regression co-efficient P= -0.645 w ith P=0.003 and =0.307 for ascorbic 

acid and parity. B ut regression co-efficient betw een age and vitam in E  ((3= -0.112 

w ith P= 0.632  and =0.009), and that betw een parity  and Zn ((3= -0.211 w ith 

P = 0 .2 1 1, R^=Q.062) w ere found to be insignificant.
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T able 1: S ocio-d em ograp h ic characteristics o f the m others under study

Bangladesh J. Nutr. Vol. 16, D ecember 2003

Characteristic Number {%) 
Age in year

16-24 14(52) 
24-32 10(37) 
32-40 3 (11)

Parity
Primi 19(70.4) 
Multi 8(29.6)

BMI
16-18.5 4(15) 
18.5-25 16 (59) 
>25 7 (26)

Mean ± sd

25.57 ± 2.03 
28.30 ± 1.82 
35.00 ±0.00

1 ± 0.00 
2.75 ± 1.01

18.34±4.10 
21.94 ± 1.69 
28 .3212.52

Total Mean ± sd 

25.04 ±5.43

1.52 ± 1.01 

23.44 ±3.73

T able 2: M icron u trien t profile o f  hum an colostrum
Micronutrient in jamol/L Number (%) Mean ± sd Total Mean ± sd
Vitamin E

<18.8 9(33) 13.67 ±2.49 25.51 ± 11.21
18.8-30.00 10(37) 24.69 ± 1.76
30.00 and above 8(30) 39.84 ±6.31

Vitamin C
<116.00 1(4) 95.96 ± 0.00 216.96 ±87.72
116.00-162.00 6(22) 143.46 ± 16.81
162 and above 20(74) 245.06 ± 84.53

Vitamin A
<0.81 19(70) 0.51 ±0.16 0.65 ± 0.29
0.81-1.34 7(26) 0.90 ±0.01
1.34 and above 1(4) 1.65 ±0.00

Copper
<15.00 19(70) 8.05 ± 4.53 10.94 ± 5.94
15.00-27.00 8(30) 17.821.25

Zinc
<62.00 11(41) 44.95 ± 10.14 65.82 ± 20.63
62.00-77.00 6(22) 65.69 ±5.35
77.00 and above 10(37) 87.82 ±53.46

Iron
<10.60 2(7) 8.91 ±0.00 21.54 ±7.30
10.60-12.50 1(4) 11.14 ±0.00
12.50 and above 24(89) 23.03 ± 6.28
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Table 3. C orrelation  o f colostral m icronutrient profile w ith m aternal 
characteristics

Islam et al : Colostrum Im m unonutrient Contents

Maternal
characteristic Vitamin E Vitamin C Vitamin A Copper Zinc Iron

BMI 5.94 1.86 0.86 0.56 3.14 1.92

(0.08) (0.19) (0.09) (0.27) (0.09) (0.10)

Age 6.43 1.86 8.88 3.59 0.29 1.30

(-0.97) (0.19) (0.17) (0.27) (0.04) (0,09)

Parity 1.89 21.55* (6.98) 2.26 3.80 1.43

(-0.05) (-0.57) (0,15) (0.27) (-0.32) (-0,02)

“ % > 9.488 at 4 df (degree of freedom) is significant. *Significant Figure in parenthesis are 
r-values.

D iscussion

The m ean concentration  reported in the study for vitam in E  in co lostrum  was found 
to be m uch higher than the values reported fo r milic'^“ ,̂ but is in agreem ent w ith the 
concentration  claim ed elsew here for colostrum''*. C oncentrations o f vitam in C and A 

in the colostrum  w ere sim ilar to those reported for B ang ladesh’*" and In d ia ‘S, but 
these values are low er than those reported  for the developed and develop ing  
countries**’' ’ . H ow ever, the m ineral values obtained in the present study are 
consisten t w ith the data reported in o ther studies C orrelation betw een m aternal 
characteristic  (i.e. age, parity  and BM I) and the concentrational values o f colostral 
m icronutrien ts, except for ascorbic acid w ith parity, could not be ascertained. This 
outcom e is m atched up to som e extent w ith the findings o f o ther researchers'^. T he 

reason fo r positive association o f vitam in C with parity (%  ̂ =21.55) is not clear. 
H ow ever, it is reported that breasts may be able to actively secrete ascorbic acid in 
pregnancy^^

It is to be concluded that hum an colostrum  is rich in antioxidant im m unonutrients, 
w hich play an im portant role in the grow th, developm ent and im m unity o f  in fan t’s 
life. It fu rther revealed that colostral concentration o f  m icronutrients is universal and 
is independent o f nutritional status, age o r parity o f  m others. This finding is o f 
considerab le  public health significance. Prom ofion o f co lostrum  feeding will ensure  
child  survival, grow th and developm ent irrespective o f social strata.
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