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A Comparative Study on the Composition of Preterm and Fullterm
Human Milk in Colostrum
— IL. Comparison of the Total Lipid, Total Cholesterol, and Vitamin E Contents and Fatty
Acids Composition in Colostrum from Mothers of Premature and Fullterm Infants —
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ABSTRACT

In this study, lipid composition of milk obtained in colostrum from 22 mothers delivering
preterm infants and 17 mothers delivering term infants was analyzed. Fatty acid composition
and vitamin E content were analyzed as well as the concentrations of total lipids in preterm
and fullterm milk.

Lipid and cholestrol concentrations were higher in the fullterm milk than preterm milk.
PUFA and P/S ratio in preterm milk were higher than those in fulllerm milk. On the other
hand, SFA and MUFA contents were higher in the fullterm milk. Vitamin E which is related
to PUFA concentration in colostrum was also higher in the preterm milk than fullterm milk.

KEY WORDS : preterm milk - fullterm milk - total lipid - total cholesterol - fatty acids -
vitamin E.
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Table 1. Total lipid and cholesterol concentrations in preterm and fullterm milk

Preterm milk(n=22)"

Fulllerm milk(n=17)

Significance of difference

Total lipid(g/dD) 2.36+ 0.392 2.73+ 0.38 p<0.001
Cholesterol (mg/dl) 20.11% 4.50 23.46+ 5.38 p<0.05
1) Number of subjects 9) Meant S.D.
A SIS BAdig] 36
3. 4HAA SR Y=00002X+1.8583 °

1) $X2ZxE ¥ 3

2R FANEALYE BAE RFAEE A A9
30C £E&Z FoA dFEAZ F dE H7AE Folch
Wog %22 A% AP

2) 8T 2HE Y
2H9 2EY2HE FE Rudel I Morris9] ¢-
Phtalaldehyde 1 0.2 1] 44 s} ATk

3) Rz 24
BHA 859 AS chloroform : methanol(2 : 1)
2 F&3to, At 2A& Gas Liquid Chromato-

graphy(GLC) & B4 3o,

4) vlejel £ M

2 0.5ml € 38 methanol : chloroform(3 : 1)
T3 &9 1.0mE I B A F o7 FiFstA
10% Na-ascorbate 29 0.5ml# 5% NaCl 1.0ml&
YW 40ToA 30837t 7HA3te & A4 F o] EF}
A2 3,000rpmol A 2087 94 EeElstn £€
&AL Hae A4LE o] 83l £l & Bz,
HPLC# methanol 100ml-g #3te HPLC systemo]
ZF93lyrt. BF A &E dl-a-tocopherol(Sigma Co.,
USA) & AH&-3IAT.

Aot ¥ n&

1. 83X ¥ FZY2HEQ 5%

FARAe AFEF] FAZY FFE Table 19
AAE uhed o], AR Fo 2.36g/dl, AFEAl
2.78g/dlZ ZARGo|A BFe Aoz vehgt. g
FA49 Fxv AR Fo FAAAE Y
FA3, 2ARFG} ARG (A FEo} A
712t3te] BAE A EMHeE F¥eY Fig 17
2t}

R-square=0.3846

Total lipid(g/dl)

n n " n

28 30 32 34 36 38 40 42
Gestational age(wks)

Fig. 1. Total lipid content in relation to gestational age.
* Preterm milk ° Fuliterm milk
The solid line represents the best-fitting least-
squares liner-regression line of the equation

FEY2HEY FEAME ZAEF 20.11mg/
dl, 34ZFol 23.46mg/dl 2 ZAE 9] g o] X
Aoz vt

HATA 2AER] AE T R A7+2H
2 A HA @ot ZARFAMY FiFo] FAR
FEG ¥ Foe Q7O o doge
AFEWWN) a3 vsEithe A7 BHE 0]
HiH3 gl weAs 24 We A2 gFe 43
WG Z)gd wel o Zolzt e Aeg B
.

2. XM =Mol Hlm

Aol Gl F8E ujE e AL
Table 29 A A&t ).

B85 7F Aukake] ¥ g2 v wd] EH, oleic acid
(C18: )& 2EHF) 32.55% BAEFol 34.92%
o], linoleic acid(Cl8:2)¥ FARH 10.21%
AL F 8.834%, linolenic acid(C18 : 3)¥ RAPEF
0.22% RAAEHF 0.18%, docosatetraenoic acid(C22 -
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Table 2. Composition of fatty acids in preterm and fullterm milk(unit : % of total fatty acids)

Preterm milk(n=22)"

Fulleerm milk(n=17)

Significance of difference

C6:
C8:
clo:
Cl2:
Cl4:
Cl6:
ci8:
c20
Ci6:
c18
c20
c22:
ci8:
c20:
C18:
c20:
c20:
c22:
c20:
c22:
c22:

_—— = O O O O O O o O

—_—

S v Dy e R W NN

0.96+ 0.292
0.06% 0.03
0.76% 0.14
2.97+ 051
5.38% 1.05
28.11+ 3.04
4.16+ 1.09
0.26+0.10
2.56+ 0.62
32.55+ 3.07
0.45%0.18
0.02+ 0.01
10.21+ 1.58
0.45%0.12
0.22+ 0.08
0.54%0.16
0.88%0.20
1.08+0.13
0.28+0.12
0.43% 0.07
0.92+ 0.17

0.791£0.24
0.04% 0.02
0.68+ 0.24
2.69% 0.88
5571148
29.13% 3.24
4.15+1.03
0.23%+ 0.09
2.59% 0.63
34.92+3.79
0.38+0.14
0.02+ 0.01
8.34+ 1.96
0.33+0.15
0.18+0.10
0.49+0.16
0.83+0.20
0.94£0.15
0.32%0.20
0.4510.22
0.65+ 0.23

NsS)

NS
NS
NS
NS
NS
NS
NS
NS
p<0.05
NS
NS
p<0.01
p<<0.01
NS
NS
NS
p<0.01
NS
NS
p<0.0005

1) Number of subjects

2) Meant S.D. 3)

Not significant

. Table 3. Fatty acids content ratio in preterm and fullterm milk(unit : % of total fatty acid)

Preterm milk(n=22)"

Fullterm milk(n=17)

Significance of difference

Saturated fatty acid 42,62+ 3,952 43.27%3.61 Ns®)
Monounsaturated fatty acid 3559+ 2.77 37.941 3.64 p<0.05
Polyunsaturated fatty acid 15.02% 1.42 12.53+2.12 p<C0.0001
P/S ratio 0.35%+ 0.04 0.29+ 0.04 p<<0.0000
M/S ratio 0.84% 0.09 0.89%+0.16 NS
P/M/S ratio 0.35:0.84 1 1.00 0.29 : 0.89 1 1.00 NS
Total®9 33.02+ 3.01 35.35+ 3.80 p<0.05
Totalw6 12.29% 1.55 10.09+ 2.12 p<0.005
Total®w3 1.85£0.28 1.60% 0.29 p<0.05
©6/®3 ratio 6.87+1.78 6.47+1.89 NS

1) Number of subjects 2) Meant S.D. 3) Not significant

DE ARG 1.08% YR
noic acid(C22 : 6)&
% 2 oleic acid'TF _7:5/}__‘?_
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H) L APE Table 30) A3t 53] PUFAS
P/S ratiod] 4] Xto] & MG on, ZALR {0 X PUFAE
15.020% 2 A4 1253% 8T & o2 4
Ehdch, ¥ SFASH MUFAE A4 E /oA 27 43.
97% 9} 87.94% & 2R F9] 42.62% 9} 85.59% BT}
o =9t} A7) T 249 PUFAY &%) 3
AAL Fig. 20] AAISATE PUFAE ZAtote] M4
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AR fol ERTHO.

Total ®97] @) AWAE ZAEH 83.02%, B
28 3535% 2 AARRAAM O %3, 069 037
Qo] At 2AT oA 27} 12.29% 91 1.85% Q)
Aoz Vet BAEH9 10.09% ¢ 1.60% 2Tt =
ort} w69t 039 B FAME ZARRE 687/1, B
ARGE 64712 ZAEF MY H ol & A
o 2 et} Canadadl Al Simopolou53‘)7} A A 8k
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Fig. 2. PUFA content in relation to gestational age.
* Preterm milk o Fuliterm milk
The solid line represents the bestfitting least-
squares liner-regression line of the equation

Table 4. Content of Vitamin E in preterm and fullterm
milk

. Significance
tam dl
VicaminE(w/dD of difference

Preterm milk
703.4+ 126.02

(n=22)" :
<0.0005
Fullterm milk P
558.3198.5
(n=17)
1) Number of subjects ~ 2) Meant S.D.

Table 5. Correlation between Vitamin E and lipids

in colostrum
Vimmin E S1gn'1ﬁcance
of difference
Total lipids —0.1488" Ns?
Cholesterol —0.0499 NS
PUFA 0.3779 p<0.05
P/S ratio® 0.2433 NS

1) Correlation coefficient
2) NS=Not significant
3) P/S ratio= Polyunsaturated /Saturated fatty acid

3. HIEI2I E S92 H|u

2§92 HEW E FEE Table 40 AAE vhe}
Zro] ZAMRFol 703.4ug/dl, B3Rl 558.3ug/dl
FHdol Qe Aoz AR, ZARA W
g7 E 3o o & Ao 2 YEigt
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HEtY E & i3tA 24 PUFA 2 249 =
E9 #Ho] e AoE A Yo B AT
Me HEY E 9 EHAEAE PUFA 2 %23

TRt 4L EA5l Table 50 A A st}
4 23, vigkd E 9 PUFAZ B9 4a#AES
HoF0](p<0.05), B9 PUFAS o] Bos2
HER E9 ¥E7 B AoE Ueyth
Lucas59¢] AT olx HEW E 5= 248
0.85mg/dl, B EH 0.23mg/dIZ ZAEFo| O
ok 2HY Gary’®e] AT A= o9 Aty
A2 ZARF 0.5mg/dl, BAEF Lamg/dlz 3

fr #f do

o T
=& Ao 2uehgth Brooke S5 4l o) 5Hw
T JsA 2 A PUFAY & ko] wom
B EH E 9] FE7} Folol Frfa st om 2ol
AA Ao Ao T8 At W o] 2
o o]st #o] gl HEN E FFE FA] F9%
Jn g Adrtan Bustgd.

9] B &l HA
FEY2HEH
EA4dte] ZAR
t}
2.36g/dl,

o

A B4R
2.73g/dIZ 2R FA A9 F
5o v (p<0.0001), ZHAHEY
20.11mg/dl, B3 EF 23.46mg/dl
=2 Aoz Yetth(p<0.05).

2) AA Ao AR e v g2 2z Awate]
2% vag ZH, zitole AAs wdd P4

A XAl linoleic acid, linolenic acid, docosatet-

&
A=R
=

fu

raenoic acid, docosahexaenoic acid(DHA) 52 %4}

Efol o & Aoz Yeht zatolo] Axz32 g
HAZY FoA F8F 4TS & 4 o )
EEEREE A 950z we Aoz
W EFG (p<{0.0005) docosahexaenoic acid(DHA)¢] C
22 1 6% linolenic acid7} DHAZ H3EE Zlo
T 2 AR dqARE 2ol AN FaF
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