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Nutrition, Hanyeng University, Seoul.

Abstract

The lipid and fatty acid compesitions and vitamin E content were analyzed in 48 human mature
milk, 3 infant formulas (modified milk powder) and 8 market milk samples. The total lipid content
in modified milk powder was similar those in human milk and market milk when total solids content
of modified milk powder was corrected to that of human milk. In comparison with human milk, modi-
fied milk powder contained a lower proportion of triglycerides and higher proportions of phospholipids,
free fatty acids and cholesterol esters. The ratios of phospholipids/triglycerides, total cholesterol /
triglycerides and total tocopherol/total lipids in modified milk powder were significantly higher than
those in human milk and market milk. The American recommendation for linoleic acid (0.7 IU/g) could
be satisfied with human milk, modified milk powder and market milk. The proportions of shori- and
medium-chain even numbered saturates were higher and the propertions of long-chein derivatives of
linoleic (w6 series) and linolenic (w3 series] acids were lower in modified milk powder and market
milk than in human milk. It is concluded that in view of their levels in breast milk, the polvensic

derivatives of linoleic and linolenic acids must be taken into account when assessing infant foods.
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Table 1. Comparison of total lipids of human Al Eal S xubAlSe eoEle folekdl walad]
mature milk, modified milk powder and Zadoel Er|Feldel T g L8 sl 4nEe
market milk Aoz ol X 4 glodvh zAl Ff2] ol Ak
Human marure milk Modified milk powder Market milk el ) N 31 BNt El—‘-"— X]Torf*] !73“3‘0“ H} ¢ ]*0’4
{n=45) (n=3) tn=8) Fofshal 8ok Bl el Af0 -
T ’ o] Wl Elo] golgla \*C’Li;- of =ulAl/E gl
3.394 1 01g/100mi® 3.3840.13g/100ml* 3 (60. 175,100m! I ikt & M,] e Sl AU I M
Bl W (E3)E 2w 2 B ol F¥e) o}
8 Mear +§D, viegh 2]-g-2] 2 Ae] v ske] -§-2] kA l\‘f%{f o] 4]
. ol -

The total solids cotent is 13g/100ml ¥ ol feofl wlEbed f0)8kn] Babch Ea H§9)
Fo A8 /Bl Zelaelne olE 5l% W 4
SlAl o be EelFela gl G0 gla g 4 frol cLalell wished ot «l el s AL
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Table 2. Comparison of lipid composition (% of total lipids) of total lipids obtained from human
milk, modified milk powder and market milk

Human mature milk Modified milk powder Marker milk
(n=45) {n=3) (n=5)

Phospholipids 1.14:+0,99* 1.6540. 13%%,, 0 800, 12%
M onoglycerides 0.16:40. 12 0.15:20. 16 0. 100 16
Free cholesterol 0.70:+0. 38 1.17+0. 46 0. 9310, 20*
Diglycerides 0. 4240, 31 0.3140.22 0.26:+0.28
Free fatty acids Q. 45:£0, 31 1. 09:+0. 53* 0. 6040, 10*
Triglycerides 96,311, 35 93,4241, 18*%%* 96, 32 +0.53
Cholesterol esters 0.40+60,29 3. 68:10. 40" 0. 1140, 05***
Hydrocarbons 0.18+0. 22 £0.37+0.18 0. 110,22
Others 0.54+0. 42 1.18+0.15 0.78:+0.72

*) MeantSD.

*  p<(.05 compsred to human mature milk
#+  p<{.0] compared to human mature milk

wxx p< 0. 001 compared to human mature milk.
+  p<0.05 compared to market milk.

++ p<0.01 compared to market milk.

ve+ p<0. 001 compared to market milk.

Table 3. Comparison of phospholipids/triglycerides and total cholesterol/triglycerides ratios of human
mature milk, modified milk powder and market milk

Human mature milk Modified milk powder Market milk
{n=45) {n=23) (h=5)
Phospholipids/ triglycerides 11.8+ 9.9x107%° 17.7%1 5X107*% 8.2+ 1L 1x107*
Total cholesterol/triglycerides 13.1+12.8%107° 19,744 7X10°" 10.8+2 7%10°

®  Meanz SD.

+ p<0.05 compared to human mature milk.

s+ p<0.01 compared to human mature milk.
p<0.05 compared to market milk.

++ p<0.001 compared to market milk.
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Table 4. Comparison of total tocopherol levels of human mature milk, modified milk powder and

market milk

Humar mature milk

(n==45) (n==3}

Modified milk powder

Market milk
(n=18)

330. 65+ 165. 00, g/100m1* 751514197,

3240 g/100m1**°

133. 05+ 38, 134 g/100m}™

® Meant &1
® The total solid content is 13g/100ml.
£

p< 0, (01 compared .to human mature milk.
" p<0.001 compared to market milk.

Table 5.

Comparison of total tocopherol/total lipids and total tocopherol/linoleic acid ratios of human

mature milk, modified milk powder and market milk

Human mature milk

(n==44)

Market ;i]k
n=8}

Modified milk powder
(n==3)

Total tocopherol / total lipids 0. 2440 14%
{iemol /g)
Total tocepherol 7 linoleic acid 0. 5%:4+0. 31

{remol /mmol)

0,520, 13% 0. =0, 03

L1440 39* 0. 9510 23*

* MeantSD.
* p< 0. 01 compared to human mature milk.
© p< 0.0} compared to market milk.
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Table 6. Comparison of saturated fatty acid com-
position of human mature milk, modified
milk powder and market milk

. .o Human mature Modified milk Market milk
Fatty scid mitk (n=48)  powder {n=3} {n=71
4:0 ND* 7.17+1.42 8.96-+4. 61
610 0.0740.04°  0.470.05%%  L15£0. 47
E:0 0.07+0.10 1. 5140, 54**  0.95%0 09
160 2.09+0.63 1.67+0.427 2,400 12
11 :0 0.01+0, 01 0.09+0.01%", 0.28+0.03*
iso 1210 0, 03+0.06 ND ND
12190 8.73+3.18 8.40+3.30" " 2.81+0. 12"
13 0.02+0.01 0.04:£0.02°  0.1540. 03"
iso 14 0.05+0.12 0.04+0. 01 0. 142002
4.0 9,053 64 6.16:+1.05%, 9.62x0.60
15:6 0.1740,07 0,28+0.02%%,  0.94+0. 10
iso 180 0.04 0. 04 0.09+0.01%*_  0.34+0. 06"
16:0 24.86+3.58 231145179 24.98+1,36
17:0 0, 22+0.10 0.1950.02°"  0.63:10.19*
iso 18:0 trace trace trace
180 5.39x1.56 5.974+0.307 11.65+1.23*
200 0.18:+0.07 0,24:+0.02%* . 0.17+0.02
22:0 - 0. 07+0. 03 0.07+0. 06°
40 0.09%0.08 0.01£0.01%  0.04£0.02**
Total 50.95+7.22 55.62:+1.97%.. 65.28+3.58*

* The numbers 1o the left of the colon indicate the number of

carbons in the chain and the number to the right of the colon
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? 22 10 is conteminated with 2271w 9. Aes] AR slfell wlebe] § FOoR b
p<0.0) compared to human mature milk, shar ol vk =pybabE FH HRe A R, Al

s+ p<0.001 compared to human mature milk foll A &8 &bA Wbkl FAl HEgsl AFE sl
p<0.02 compared to market mik. ghol 2w Al EH 140 1wh 180 1w7.17:
p<0.01 compared to market milk. 1w?, 18:3w3+207 169 13»0{] A golsbal ok
s++ p<0.001 compared to market mikk.
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Table 7. Comparison of unsaturated fatty acids (% of total fatty acids) of human mature milk,
modified milk. powder and market mik
Fatty acid® Human meture milk \‘10‘1‘{“3‘1 milk powder Mari;et milk
(=48} S =3 n=17)
14 15 0.17:50.10° 0.43:+£0. 01531 1,540, 120
157 1w? trace trace trace
16 1 1w7 3.45¢1.04 0. 78+ 0. 32040 2,130 3200
17 1 107 0.22+0.08 0.1340.03 X 0. 320, 10™
18 109 26.13:%4.68 27.03+3.37 25.22%53. 24
18 2wb 12.78::4.77 13.25+2. 677 2. 8740, 439
18 : 3wé 0.15:50.45 trace™" 0.35+0. 30
;S f:jz 1.884:1.48 0. B4+0. 177+ 1.21%0. 24
20 1 206 0.33:40.14 0.19+0.08* G, 150, 16™*
20 7 3wb (. 51+0. 18 0.44+0. 12 0,300, 195
207 406 0. 85+0.84 Q. 3240, 22% 0, 3050, 120
22 1 1w 0.17:£0.12° 0. 0240, 01 -
20 7 5w3 0.18+0.10 0. 030, 029 0, 0320, 2+
22 dwb 0.274:0.17 0. 030, 03" 0,040, 01
24 7 1w$ 0.08:£0.08 0,010, 01 0,01 0, 01>
221 5w3 (. 24+0.11 0. 01 0. 0™ UGS B O 1
22 1 6w3 0.72+0.29 0. 0150, O™ (. 0130, 24+
Monounsaturates 32,07+5.51 28.39+3.55 29.18:-3. 58
Polyunsaturates 15.95+5.07 15. 11 =2 08 5. 2440, BGH
Total unsaturates 47,99-+7.71 43. 4911, 64778, 34,4143, g7
Total w9 acids 28. 2'31‘ 5.18 27.0543. 34 73.22+3, 24*
w9 metabolites 2.10-£ 1. 46° 0,020, 02 0, 0130, 01
Tot,a] w6 acids 14. 80 +4. 97 14.23+2. 25 3. 46+0, 41
w6 metaholites 2.02+0.96 0. 9840, 424+ 1. 090, 32%***
Total w3 acids - 0.88+0. 17% 1,880, 25"
w3 metaholites 1.14:+0:41 0. 0440, 2ee* 0. 0340, 4%
20 1 4065/18 T 206 0. 07:0.06 0.03+0. 02 0.1+ 0,06
nBr 0.71+0.13 0. 6110, 0535 0. 4250, OF****
P/s 0.33+0.14 0.27+0.03%,,, (. D80, 01

* Unsaturated fatty acids are designated by @ notation, indicating the position of the first double bond relative

to the terminal methyl end group.
22 0. “Contains 22 1w9.
number of double bonds per molecule of farty acid.

powder and market milk compared to human mature milk
*p<L 0. 05,

Modified milk *powder compared to market milk :

®Contains anteiso 157 0.
EContains 18 . 3w "Contains 207 109
‘ Polyunsaturated/saturated fatty acid ratio.
*< 0,05,

‘MeantSD. *Contains anteiso 17 2 0. *Contains
"The double bond index is the average
Modified milk
¥R 0, 01, F*+**p<C0, 001

0. 001,

<0, 02,

plN.02, <001,
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