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ABSTRACT

The fatty acid composition acyl carbon atoms and species of triglycerides from human mature milk,
infant formulas (modified milk formula) and market milk were determined by argentation thin-layer and
gasliquid chromatography. Short-chain fatty acids which were not detected in human milk were
present in very small amount in modified mitk formula and market milk. The levels for 8:0, 22:0 and 24:0
in modified milk formula and for 8:0, 10:0, 18:00, 22:0 and 24:0 in market milk were significantly higher
than those in human milk. The levels for 10:0 and 14:0 in modified milk formula and for 12:0 and 20:0in
market milk were significantly lower than those in human mitk. The relative percent of 18:2w6 in human
milk, modified milk formula and market milk were on average 12.0, 15.0 and 3.8 percents respectively.
Human milk contained significantly higher proportions of both w6-and w3-derived long chain polyunsaturated
fatty acids than modified milk formula and market milk. The major trigiycerides of human milk,
modified milk formula and market milk made by the glycerides with 44-52, 50-54 and 36-40 acyl carbon
atoms, respectively. There were significant differences in levels for total sumber of acyl carbon atoms per
glyceride molecule of human milk, modified milk formula and market milk. In comparison with human
milk, modified milk formula and market milk showed significantly higher levels for saturates but
significantly lower levels for trienes to polyenecs.
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Table 1 Comparison of saturated fatiy acid composition(% of tota! fatty acids) of tri.
glycerides from human mature milk, modified milk formula and market milk

Patty acid Human mature Modified milk Market milk
’ milk (n=34} formula (n=3) (n=5)
410 NDe 0.87 £ 0.15 092 + 044
g1 ND 0.29 + 0.14 0.73 + 0.52
2:0 0.18 + 0.06° 117 + 007" 1.02 +007*
10:0 2.08 + 0.57 169 + 032°F 253 £018%*
11:9 0.01 + 0.00 trace ***¢ trace™**
12:0 959 + 3.32 916 + 3.38* 304+ 017
13:0 0.02 + 0.02 0.01 + 001+ 0.07 + 0.01™*
iso 14:0 0.03 + 0.02 0.03 + 0.00% 017 + 001™*
14: 0 962 + 3.71 6,62 + 13977+ 997 + 046
anteiso 15: 0 trace 014 + Q.01 %+ 0.66 + 0.07™*
15:0 0.20 + 0,08 0.29 + 0.02™* ¥ 1.04 + 013
iso 16:0 0.06 + 0.05 DOR + 001%F 0.34 +0.03**"
1610 2597 + 3.79 2523 + 176 27.14 + 0.87
anteiso  17:0 0.05+ 0.06 015 & 0.02™ 0.63 +0.02%
17:0 028+ 011 0.20 + 0.037*++ 0.48 x 0.01***
iso 18:0 0.02 + 0.03 0.02 + 000 0,04 +£001°
1810 560+ 1.70 5,42 4 L15%+F 13.09 + 050™*
2010 0.27 + 0.34 228 + 0.04 trace***
22:90 0.02 + 0.02 006 + 003% 0.07 +0.02™*
2410 0.02 + 0.02 0.06 + 003 0.05 + 0.01***
Total 5428 + 802 52.76 + 2.42%+ B1.94 + 141***

aNot detected,

®Mean + SD. °Trace denotes an amouni less than 0004%. Modified milk

formula and market milk compared to human mature milk @ *p <005 *p<001 ***p<0.00L
Modified milk formula compared to market milk : "p<0.05 *'p<0.01, *p<0.001
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Table 2. Comparison of unsaturated fatty acid composition (% of total fatty acids) of tri-

glycerides from human mature milk,

modified milk formula and market milk

Fatty acid

Human mature

Modified milk

Market milk

milk (n=34) formula (n=3) {(n=5)
147 lws 012 +010 0.30 & 0.07 ®rrHe 1LIL £ 0.16™**
15 1 1w? 0.05 £0.06 traceb** trace ¥+
16 lw? 286 + 1.09 0.47 = 0.31*%*+ 0.98 + 0.03***
17 3 leT 0.21 £0.15 0.12 & 0,03 ***++r 030 +002™*
18 : w9 25.98 +4.94 30.46 + 3.91 20.51 £ 078
18 26 12.02 +4.20 1497 + 210+ 375 + 077"
18 ¢ 306 0.08 £ 0.11 0.03 x 0.01%+ 0.09 £000
18 : 3w 1.01 £053 0.42 =« 0.0HH*+++ 119 +009°
20 w9 0.53 + 077 829 4 0.21 027 +0.06
202 2w6 0.29 + 0.09 0.03 x 0.03%* 0.01 +0.01™*
20 1 3w 035 +0.10 0.02 + 0.01¥* ++ 0.07 +003*
20 % dwb 0.30 + 010 0.03 & Q.01+ 0.15 £ 0.02%*
22 1 lw9 0.22 +0.16 0.01 + 0.01** 0.03 + 0.02%***
20 2 53 0.03 +£0.03 trace ¥+ trace ¥RF*
22+ 4wb 0.07 +0.08 trace ¥+ 0.03 £001™
24: 1w8 013 +018 trace ** 002 +0.04™
22 503 0.08.+ 0.05 0.01 = 0,01 %% 0.03 £(.02°*
22! 6w 3 0.40 + 018 001 + 0.01™* 0.01 +00p***
Monounsaturates 30,03 + 540 31.65 + 431 3222 + 066
Polyunsaturates 14.50 + 4.82 15.52 # 2,081+ 5.30 +0.96 =™
Total unsaturates 44.84 + 799 4714 & 2,33+ 37.52 £151™*
Total 9 acids 26.83 + 5.18 30.76 = 4.08 20.83 £ 080*
@9 metabolites 0.85 + 0.89 0.30 + 0. 22** 031 £0.09**
Total 6 acids 13.08 +4.37 1508 + 2.06++ 4.10 + 0.80 ™**
@ 6 metabolites L.O6 +0.27 0.11 4 0.0g*e*»rtt+ 0.35 £ 0.05™*™
Total 3 acids 151 + 0.63 0.44 & Q.04™**r++ 1.21 +0.16*
@ 3 metabolites 50 +0.23 0.02 4 0.02*** 0.04 +£0.02™™
20: 4w b/18: 206 0.03 +0.01 trage s s+ 0.04 +001*
DBI¢ 0.63 +0.13 0.63 + 001+ 0.45 + 002 ™
P/s* 0.29 +0.14 0.29 + 0.03+++ 0.08 + (.02 %>

aMean+ SD. ®Trace denotes an amount less than (004%. “Contains 20:0 %The double bond

index is the average number of double bonds per molecule of fatty acid, ‘Polyunsaturated/
saturated fatty acid ratio, Modified milk formula and market milk compared to human mature
miik ¢ *p<005 Pp<002 *™*p <001, ****p<0.001. Modified milk formula compared to market
milk : *p<0.05, *p<0.02 <001, *Yp <0001
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Table 3. Comparison of triglyceride compositions of human mature milk, modified milk
formula and market milk

Human mature

Modified milk

Market milk

Yoy 4 a

Triglyceride milk (n=34) formula (n =3) (h=5)
22 ND® trace® trace
24 ND trace trace
26 ND 0.043 + 0.004 ¥+ 0.157 + 003 *™*
28 ND 0.213 + 0.144% -+ 0.565 + 0.065 ***
30 0.005 +0.005¢ 1.029 + 0454 1181 £ 0093
32 0.054 +0.045 4.129 + 1.700 ™ 2389 + 0.156***
34 0.355 + 0.240 6133 & 2.142% 5304 & 03077
36 1.038 £ 0711 8321 w 2.441%* 11.004 » 0300™*
38 2390 + 1.485 BH40 + 1.04gWrrere 15,425 + 0471
40 4814 + 2320 B.000 + 1L.O12%+ 13.208 + 0362 ™
42 8271 +3.025 3961 = Q.63+ 7.297 +0.237
44 12.491 + 3104 2.835 & (372 HFREHH 6.334 + 0.320™"
46 15.725 + 2.51 2630 + 0 1 gFerrErr 6.726 + 0,297 ***
48 13.450 +1.288 4.380 & 0384 **rrr 7877 £0.205%*
50 14,723 + 3027 16.566 + 3.776%* 9571 + 0,272 ***
52 23541 + 9432 24.059 + 86117 0632 + 0.818%**
54 2813 + 2928 11.054 = Q.R27*s*v+tr 3450 + 0.457%*
56 0.255 + 1 003 0.00% + O05*™ 0,006 + 0.004 ™**
58 0.094 + 0.069¢ 0004 +0.002™* 0.005 +0.003 ™~
60 0.004 + 0002 trace *** 0002 & 0.001**

2Total number of fatty acd acyl carbons per glyceride molecule,
denotes an amount less than (001 %,
milk compared to human mature milk : *p <002, **p<0.01 ***p<0.001L

dMean + 8D,

"Not detected,
Modified milk formula and market

“Trace

Modified milk

formula compared to market milk @ *p <005 **p<002 *p<)0l, THp < 0L

Table 4. Comparison of triglyceride species (9 of total triglyceride molecules) of human
mature milk, modified milk formula and market milk

Human mature

Modified mitk

Market milk

Species® milk (0 =34) formula (n=13) {n=5)
Saturates 285 + 13.7° 623 £ G.5%* 605 = 47%
Monoenes 363 + 105 229 + 7.3% 322+ 44
Dienes 232+ 83 120 + 3.3* BT - 1.4™
Trienes 75+ 55 1T 4 Garrs 0805
Tetraenes 16+ 1.8 06 + 00* 0.5+ 03%
Polyenes 34 + 3.1 GE + 01* 0.3 £ 02

*Saturates, 'monoenes, dienes,

trienes, tetraenes, and polyenes are triglycenides comtain.

ing 0.1, 2 3 4 and more than 4 double bonds per triglvcerides molecule,
tMean+ SD, Modified milk formula and market milk compared to human mature mitk :
Modified milk formula compared to market milk: *p<005

*p <0.01,

**p <0.00L.
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