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Effects of Fish Oil Supplementation to Korean Lactating Women
—II. The Effects on Fatty Acid Composition, Plasma Lipid Concentration and
Fatty Acid Composition of Plasma Phospholipids and Erythrocyte of Infants -

Lim, Hyeon Sook - Lee, Jeong A

Department of Food and Nutrition, College of Home Economics,
Chonnam National University, Kwangju, Korea

ABSTRACT

This experiment was conducted to examine the effects of fish oil supplementation with low
dose on the lipid concentration and fatty acid composition of plasma and the fatty acid com-
position of plasma phospholipid and erythrocyte of infants. Among 18 breast-fed infants, 6
were in control group and 12 were in fish oil groups. The subjects in fish oil groups were nurs-
ed by their mothers who supplemented with fish oil 1.96g/d or 3.92g/d, respectively for 2
weeks from 10 to 12 weeks postpartum. The nursing mothers consumed their usual diets at
home. Blood samples were collected at the final day of experiment. There were no significant
changes in daily intakes of total lipid, triglyceride, free fatty acid, phospholipid and cholesterol
of infants by fish oil supplementation. However, the content of EPA (eicosapentacnoic acid) in-
creased and that of ARA (arachidonic acid) decreased significantly in plasma PC (phophatidy-
Icholine). And also, there were tendencies to increase triglyceride concentration and to decrease
cholesterol and phospholipid concentrations of plasma. As the above results, atherogenic index
(AT} showed a tendency to decrease, but not significant. DHA (docosahexaenoic acid) and EPA
contents in plasma PC and PE (phosphatidylethanolamine) as well as those of erythrocyte tend-
ed to increase. In these results, we conclude that fish oil supplementation with low dose to lac-
tating women does not obviously affect on the plasma lipid concentrations and fatty acid com-
position of plasma PC and PE as well as erythrocyte. However the increase of EPA content of
plasma PC and the tendency to increase DHA and EPA contents of plasma as well as erythro-
cyte membrane indicate that there may be some beneficial effects on infant lipid metabolism if
fish oil intakes of nursing mother were increased. (Korean J Nutrition 29(2) : 192~198, 1996)
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Table 1. General characteristics of the infants

Birth 12 wk age

M(12) 3,495+228' 6,475+917

Body weight(g) F( 6) 3,2204323  6,056+453
Total(18) 3,403+295 6,701+1127

M(12) 52.6+1.1 63.7+2.2

Length(cm) F( 6) 51.4£0.5 61.7+1.1

Total(18) 52.2%13 64.1+2.8

1) Values are mean +standard deviation
M : male, F : female
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Table 3. Fatty acid intakes(g/day) of the infants from

breast milk
Exptl. group(n) Control(6) S-2(6) S-4(6)
Saturated
10:0 0.3+0.2' 0.5+0.1 0.3+0.1
12:0 1.5+1.0 22405 1.4+04
14:0 1.4+09 1.8+0.5 1.31£0.3
16:0 34+09 4.8+0.5 3.8+1.0
18:0 0.9+0.2 1.1£0.3 0.8+0.2
20:0 0.0+0.0 0.04+0.0 0.0+0.0
sub-total 75+29 104+13 7719
Monounsaturated
16 : 1 0.6+0.1 0940.2 0.6+0.2
18 :1 47+18 6.8+1.0 47+1.2
20:1 0.1+0.0 0.1+0.0 0.1+0.0
sub-total 53+2.0 7.8+1.1 54+1.4
Polyunsaturated
18 : 2n-6 25+1.6 3.5+05 2.,6+0.8
18 : 3n-3 0.2+0.2 0.3+0.1 0.24+0.1
20 : 2n-6 0.1£0.0 0.1£0.0 0.1+0.0
20 : 3n-6 0.1+0.0 0.1+£0.0 0.1+0.0
20 : 4n-6 0.1£0.1 0.24+0.1 0.1+0.0
20 : 4n-3 0.0£0.0 0.1£0.1 0.1+0.0
20 :5n-3 0.1+0.1 0.2+0.2 0.2+0.1
22 :6n-3 0.2+0.2 0.3+0.1 0.24+0.1
sub-total 34+19 4.7+09 35+1.0
Others 0.3+0.2 0.24+0.0 0.3+0.3
n-6/n-3 4.86/1 4.61/1 4.69/1
P/M/S 0.45/0.70/1  0.46/0.75/1 0.46/0.70/1

1) Values are mean+standard deviation

Values are not significantly different among experimental

groups(p < 0.05)

n-6/n-3 : £ n-6/Zn-3 fatty acid ratio

P/M/S : polyunsaturated/monounsaturated/saturated  fatty
acid ratio

Table 2. Intakes of triglyceride, free fatty acids, phospholipid and cholesterol of the infants from breast mitk

Exptl. group(n) TL(g/d) TG(g/d) FFA(mg/d) PL(mg/d) CHOL(mg/d)
Control(6) 16.5+6.8' 149+55 535.1+356.8 125.6+ 70.3 188.2+169.8
S-2(6) 231430 19.9+4.5 887.4+414.5 305.9+102.3 356.61+131.6
S-4(6) 17.0+4.2 154429 767.2+-189.8 173.9+87.8 210.8+134.6

1) Values are mean+standard deviation

Values are not significantly different among experimental groups(p < 0.05)
TL : total lipid, TG : triglyceride, FFA : free fatty acid, PL : phospholipid, CHOL : cholesterol



S-273 S-47L 247t 4.73} 3 5g/d2 S-270] =L A
e BT o EiY At AL g e 2
A d2A F& v A4 e S-2i) fosHA =
7] wEel vebd Azteta s 2y 26 A
HzZe AT 2tol7t F7] Wil At Mgl 9l
oA fog AolE Holxe %gith T2y DHA 4
HZFE S27w izl wd] w2 AL vgon
EPA A3 3L AAFHETEC] 4 B2 AFS HY
ot ol A H& Aate) P/M/S HlE tETe
7% 0.45/0.70/1°192, n-6/n-3 H]+= 4.86/10]9.0.1
S22 S-47E % WlE 2R daTy 2AK o)
S U 4 AP R 7] BR Agate B ou)E
3 FdsAtt. ey R ASE Akl v
aHd n-6/n-3 ¥ E¥3, P/M/S Bl& o}, gop= 4=
Tl Wlel Esh Akt 4 v)go] uigeg wo
o, tF B2} AWt FolME n6 A A H)go]
AdH o2 #3-& YEM F0. & DHA AF 3
T, S22 2 S47 47 0.2, 0.3 2 0.2g/doISi L,
EPA A% 37 287 212 0.1, 0.2 2 0.2g/do|%
ot Ag el f98 2ol flen o) Ak
Z/3¢| ol 2 Axg oz wrdsi).

3
A digt o]fe BE Foj7h ol FA x4 ¥
of 7% Q&L Table 49 29} 2+ AT FA4
¥ 79.2~116.9mg/d12] 9o on og1
5ol tizvte vjd 2 A HYon §97
ol AR 7 2¥FY) FU2HES 9Xd B8
= 77 186.6~203.1mg/dI$t 144.8~186.7mg/d19]
Heolon] BE AgFd mE F23 Aol e
U dizo] o REFERT A & AS HYy
. 7t 2939 HDL-Z28AHE 5= 33.2~37.7
mg/d19] M¢oiglem S g xels g A4
T 7t o3 ztolg o)A Frh 7 Ad e} 4
A, SH2HE 2 AAE FEE BT A WY &
stgitt. 3 Ale di2TolA 558 B 459 48%
HRl o FREFTEC] W AT R o} FHoA
= 29 o4& YR e Ut 2 4H4E 2

EA] Bt o fro] BF Fo] a3y}t gofe) & 2l
A2 PC 4 PEY] A4t 2440l n3] gake Table
59} 24Tt PCO v 9 o} B¥3} Xt ke o)
Za) HE] ofHEEFTANAN L AIFS Bt
DHA &2 fo4e sdsled AfeEaas 37t
e %ol o™ EPA % dizdol )3 ofx
SwollA FolEtAl SUHEAL 1 F7F A S-27
A B A vebdth B3 ARA 832 23 v
& ol fFRFwA FoEHAl AAHI O o f Folg
o 7kl wet A A=7F 9% Zgh n-6/n-3 HlE=
tizol vla] o) fFEF oA AasE H3e By
PE B89 o} £x3} A4t 332 PC 2E3= &
S-27-8 &V ET 22 o] o} S-4FS ZAke}
Hrt. 22y DHA 2 EPA &2 gz vl o4
RETEAA F71EE A3 HAT ARA FEe o
Zol sl S-4toll ARt AAEE A%E Hd n-

Aol en sS4l 7P kot folAe gigith

BA tigh olfre] BF Fo) a9yt Jore HET
T A9 PC % PE9] AWt 24l njH gake
Table 63} 23t} PC EHelX e Agvdz ot 8%
8 Aat gl Aolg yehix] egtom 2t xuka
FHE Fo3 2o & vl ¥kl DHA 3
S-4to] tizel HlEl] vl & Ao, EPA §
FE S-2we] dzrel Wl tha ¥ Agolnlen,
ARA 932 ojFRETEC] t2F Hla) v A
ot 1evt A AEe S-27elA L3818 Atk n-
6/n-3 ¥& i) 3.0990 Hls) S-22F S47-L 2.
213} 22002 Fro e glovt ol FRETAA 7
2} PE €89 of B33} At g3 S4ito] o

Ho

Tabie 4. Plasma concentrations of triglyceride, cholesterol, HDL-cholesterol and phospholipid and atherogenic index(Al)

of the infants

Exptl. group(n)  Triglyceride(mg/dl) Cholesterolimg/dl)  HDL-Cholesterol(mg/d]) Phospholipid(mg/dl) Al

Control(6) 79.2426.7" 203.1+28.1 34.7+£10.7 186.7+36.1 55+24
S-2(6) 116.0+39.0 199.2£26.5 37.7+8.9 167.7+49.6 45+1.5
S-4(6) 116.9+47.1 186.6+28.6 33.2+7.0 144.8£68.5 4.8+1.2

1) Values are mean +standard deviation

Values are not significantly different among experimental groups(p < 0.05)

HDL : high density lipoprotein
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Table 5. Fatty acid composition(wi%) of the infant plasma phosphatidylcholine(PC) and phosphatidylethanolamine(PE)

PC PE
Bxptl. groupm T ie) 5-2(6) 5-4(6) Control(6) 5-2(6) 5-4(6)
Saturated
14:0 1.14+0.3' 1.4+0.1 1.0+0.2 0.9+0.1 0.9+0.0 15+1.0
16:0 17.1+3.6 16.31+0.6 17.6%1.1 242142 20.7£1.0 21.6+3.2
18:0 579+5.6 52.6+2.7 549+2.6 39.9+04 401+1.7 444+39
20:0 0.7+0.2 0.8+0.0 0.7£0.2 0.4+0.1 0.4+0.0 0.540.1
22:0 0.7%+0.2 1.0£0.3 09+0.4 0.5+0.2 0.5+0.1 05+£0.3
24:0 09+0.3 1.0+04 0.7+0.2 1.0£0.6 0.9+0.3 09+0.3
sub-total 78.3+8.1 731425 75.8+4.1 66.9+3.0 63.5+1.9 69.4+2.2
Monounsaturated
16 : 1 0.7+0.6 0.2+0.2 1.9+1.2 0.2+0.1 0.4+0.2 0.1+0.1
18 : 1 0.9+0.5 0.8+0.4 0.7+0.3 43+1.3 42+1.2 38+1.3
20:1 2.6+09 3.1+0.5 2.3+0.7 1.2+0.6 1.9+0.2 1.8+0.6
221 21+0.4 2.1+0.3 17114 1.0+04 0.8+0.4 1.3+0.4
241 1.2+14 1.8+14 0.8+0.7 0.81+0.5 1.0+1.0 1.3+04
sub-total 7.3+2.0 8.0+1.4 73+£29 7.5+£0.1 8.2+1.0 8.2+04
Polyunsaturated
18 : 2n-6 1.5+£0.7 2.0+0.2 1.5+0.5 8.7+1.8 8.1+0.9 6.5+2.4
18 : 3n-3 trace 0.1+0.1 trace trace 0.1£0.1 trace
20 : 4n-6 0.8+0.2° 0.5+0.1° 0.1+0.1° 3.2+09 3.0+03 25+13
22 : 4n-6 trace trace trace trace 0.2+0.3 trace
20 :5n-3 0.4+0.1° 0.9+0.2° 0.7+0.4% 0.8+0.4 1.0+0.1 1.2+0.2
22 :6n-3 1.5+0.6 23+1.0 19+14 2.3+0.2 3.0+0.5 2.940.2
sub-total 43+1.6 5.8+1.1 4.2+0.5 15.0+2.9 15.4+1.0 13.1+4.0
Others 10.24+4.5 13.1+£2.2 12.7+5.5 10.6£6.1 127121 10.1£2.4
n-6/n-3 1.23/1 '0.86/1 0.93/1 3.73/1 2.72/1 ) 2.23/1
P/M/S 0.05/0.09/1 0.08/0.11/1 0.06/0.1011 0.23/0.11/1 0.24/0.13/1 0.19/0.12/1

1) Values are mean *standard deviation

Values with different superscripts are significantly different among experimental groups(p < 0.05)
n-6/n-3 : L.n-6/%n-3 fatty acid ratio, P/M/S : polyunsaturated/monounsaturated/saturated fatty acid ratio
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Table 6. Fatty acid composition(wt%) of phosphatidylcholine(PC) and phosphatidylethanolamine(PE) of the erythrocyte

membrane of the infants

PC PE
Exptl. group Control(6) 5-2(6) 5-4(6) Control(6) 5-2(6) S-4(6)
Saturated
14:0 0.9+0.1' 0.9+0.1 1.0£0.1 1.0+0.2 1.1+0.1 1.1+0.1
16:0 269+1.8 259+2.7 243423 17.1+0.8 17.6+1.8 18.3£0.5
18:0 459+23 44.6+5.6 48.11+49 523439 547+1.6 55.6+35
20:0 0.5+0.0 0.4+0.0 0.5+0.1 0.6+0.1 0.7£0.1 0.6+0.0
22:0 0.5+0.2 0.5+0.2 0.6£0.1 0.8+0.5 0.7%£0.2 0.6+0.2
24:0 0.8+0.2 0.6+0.2 09+0.2 1.0£0.2 0.9+0.3 0.7+0.1
sub-total 754+0.8 73.1+3.1 754+3.7 72.6+4.7 75715 76.9+3.3
Monounsaturated
16 : 1 1.2£0.1 1.2+03 09+0.7 1.71+0.3 1.9+0.3 1.5+04
18 : 1 5.2+04 6.31+2.1 45+1.7 334£15 25+14 23+1.6
20:1 1.4+0.3 14403 1.6+0.4 1.7+0.2 22404 1.9+0.3
221 1.2+0.2 0.7+0.3 0.7+0.3 1.9+04 1.7+0.7 1.3+04
24 :1 0.2+0.2 07£1.0 0.4+0.6 0.3£0.2 . trace 0.4+0.5
sub-total 9.0+0.3 10.2+2.5 8.1+2.3 8.9+1.1 8.3+0.4 7.3+1.0
Polyunsaturated
18 : 2n-6 5.0%£1.0 49+0.8 44+1.3 23+0.6 24401 22402
18 : 3n-3 trace 0.1£0.1 0.1+0.1 trace 0.1+0.1 0.1+0.1
20 : 4n-6 1.5+£0.3 0.7+0.2 1.3+0.6 29+19 0.61+0.1 22420
22 : 4n-6 trace trace 0.6+0.4 0.1+0.1 0.4+0.6
20 :5n-3 0.4+0.3 0.7+0.1 0.4+0.3 0.7+0.2 0.7+0.2 0.6+0.1
22 :6n-3 1.7+£0.5 1.7+0.2 2.1+0.2 2.5+04 2.5+04 3.2+1.1
sub-total 8.5+1.1 8.1£0.5 83+t1.9 8.9+3.0 6.31£0.2 87124
Others 7209 8.6+1.8 8.2x1.6 9.6+0.4 9.7+13 7.2x0.5
n-6/n-3 3.09/1 2.21/1 2.20/1 1.86/1 0.95/1 1.41/1
P/M/S 0.11/0.12/1 0.11/0.14/1 0.11/0.11/1 0.12/0.12/1 0.08/0.11/1 0.11/0.10/
1) Values are mean +standard deviation
Values are not significantly different among experimental groups(p < 0.05)
n-6/n-3 : £n-6/L n-3 fatty acid ratio, P/M/S : polyunsaturated/monounsaturated/saturated fatty acid ratio
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