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

Lim, Hyeon Sook - Lee, Jeong A

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

ABSTRACT

We studied the effects of fish oil supplementation with low dose on the lipid concentration
and fatty acid of plasma and the fatty acid composition of plasma phospholipid and erythro-
cyte of lactating women. The subjects, 18 lactating women, who were exclusively breast-fed
their babies were classified into a control group and 2 fish oil groups according to dose; the
subjects of fish oil groups were supplemented with 1.96g/d or 3.92g/d of fish oil, respec-
tively for 2 weeks from 10 to 12 weeks postpartum. All subjects consumed their usual diet at
home. Blood samples were collected at the final day of experiment. The plasma HDL- cho-
lesterol level increased significantly by fish oil supplementation. The concentrations of DHA
(docosahexacnoic acid) and EPA(cicosapentaenoic acid) in the plasma PC(phosphatidylcholine)
and PE(phosphatidylethanolamine) of fish oil groups tended to increase, but not significant.
However, the concentrations of DHA and EPA of PC and PE in erythrocyte were not af-
fected by fish oil supplementation. These results demonstrate that fish oil supplementation
with low dose does not change the concentration of plasma lipid as well as fatty acid com-
position in plasma PC and PE and red blood cell obviously. However the increase of plasma
HDL-cholesterol level, the reduction of atherogenic index(AI) and the tendency of increase
of DHA and EPA concentrations in plasma PC and PE indicate that there may be some bene-
ficial effects on maternal lipid metabolism if fish oil intakes were increased. (Korean J Nutrition
29(2) = 177~187, 1996)

KEY WORDS : fish oil - lactating women - fatty acid - phospholipid - erythrocyte.
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Table 1. Fatty acid composition of fish oil supplemented

Fatty acids wt %

Saturated 9.2
Monounsaturated

18 : 1 3.2

201 12.8

22 01 15.7

24 1 5.8

sub-total 37.5

Polyunsaturated

18:2n-6 0.6

18:3n-3 1.6

20:4n-6 25

22 :4n-6 0.9

20:5n-3 20.3

22 :6n-3 27.3

sub-total 53.2

P/M/S 5.8/4.1/1
n-6/n-3 0.1/
P/M/S : polyunsaturated/monounsaturated/saturated  fatty
acid ratio :
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Table 2. General characteristics of the 18 lactating wom-

en

Agely) 276 + 2.8
Height(cm) 160.1 £ 3.3
Prepregnancy weight(kg) 515 + 5.1
Body mass index(kg/m’) 200 + 20
Weight gain during pregnancy(kg) 140 £ 35
Parity(No) 1.7 £ 06
Gestation length(days) 281 + 8

1) Values are mean -+ standard deviation
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Table 3. Dietary energy, protein, fat and carbohydrate intakes of the lactating women

Exptl. group(n) Control(6) S-2(6) S-4(6)
Energy(kcal/d) 2,141 +225 2,363 +£226 2,184 +224
% RDA 85.6+ 9.0 945+ 9.0 874+ 90
Protein(g/d) 78.2+ 22.8 83.8+ 17.5 83.7+ 5.2
% RDA 97.8+ 28.5 104.8+ 219 1046+ 6.5
% Energy 146+ 43 142+ 3.0 153+ 1.0
Fat(g/d) 483+ 8.2 565+ 89 60.3+ 19.1
% Energy 203+ 34 215+ 3.7 248+ 7.9
Carbohydrates(g/d) 348.3+ 59.6 401.5+ 584 326.6+ 45.1
% Energy 65.1+ 11.1 68.0+ 99 598+ 8.3

1) Values are mean + standard deviation.

Values are not significantly different among experimental groups(p < 0.05).
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Table 4. Dietary fatty acid intakes(g/day) of the lactating women

Exptl. group(n) Control(6) S—2(6) S-4(6)
Saturated
10:0 06 = 0.1' 06 + 05 06 + 04
12:0 1.1 £ 1.2 09 + 1.1 0.4 £ 05
14:0 16 + 0.8 1.2 £ 09 1.1 + 09
16:0 103 + 1.8 119 + 1.5 124 + 21
18:0 40 + 0.7 45 + 1.2 4.1 + 2.1
20:0 0.1 = 0.0 04 + 04 0.2 £ 0.1
22:0 0.1 + 0.1 04 + 03 0.1 £ 00
24:0 0.2 = 0.1 04 + 05 0.1 = 0.0
sub-total 180 * 43 203 + 34 193 + 3.8
Monounsaturated
16 : 1 1.6 £ 05 1.1 +£ 05 1.2 + 0.7
18 : 1 153 + 3.8 16.2 £ 1.6 196 + 65
20:1 04 + 0.2 0.1 = 0.1 0.3 £ 0.1
22:1 .05 + 06 02 + 02 trace
24 .1 03 + 03 03 £ 0.5 0.1 £ 0.1
sub-total 18.1 + 4.7 185 £ 2.0 227 + 74
Polyunsaturated
18:2n-6 9.0 + 1.0 125 + 39 131 + 44
18:3n-3 09 + 0.1 1.6 + 1.0 22 £ 15
20:4n-6 04 + 0.2 03 + 0.1 04 + 02
22 :4n-6 01 + 00 04 + 0.6 0.1 £ 0.0
20:5n-3 05 + 00 08 + 03 1.0 £ 0.2
22 :6n-3 1.1 + 0.1 16 + 0.7 16 + 03
sub-total 120 + 1.3 17.2 £ 63 183 + 58
Others 0.2 + 0.1 06 + 05 05 = 03
n-6/n-3 3.8/1 3.4/1 3.01
P/M/S 0.7/1.01 0.8/0.9/1 0.9/1.11

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
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Fig. 1. Dietary imtakes of 5 major polyansaturated fatty
acids of the lactating women.
A : linoleic acid LNA : linolenic acid
ARP : acid hidonic  EPA : eicosapentaenoic acid
DHA : docosahexaenoic acid
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Table 5. Plasma concentraions of triglyceride, cholesterol, HDL-cholesterol and phospholipid and atherogenic index(Al)

of the lactating women

Exptl. group(n)  Triglyceride(mg/dl) Cholesterolimg/dl) HDL-cholesterolimg/dl) Phospholipid(mg/dl) Al
Control(6) 59.6+13.0' 203.6+129 39.1+ 9.5° 1959+16.9 45+1.0°
S-2 () 86.8+45.9 185.1+31.9 61.0+19.1° 204.2+46.7 22+09°
S4 (6 84.3+38.1 21234434 509+ 5.5% 208.5+£42.0 3.2409"

1) Values are mean + standard deviation.

Values bearing different superscripts are significantly different among experimental groups(p< 0.05).
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Table 6. Fatty acid composition(wt%) of the maternal plasma phosphatidylcholine(PC) and phosphatidylethanolamihe(PE)

PC PE
Expll. group) ——= = 16 5 2(6) S~ 46) Control(6) S_2(6) S 46)
Saturated
14:0 17404 1.5+ 0.7 1.4+0.6 0.7+0.1 0.8+0.1 0.7+0.2
16:0 20.1+3.9 290+ 7.9 244+6.8 23.7+29 285+1.3 27.7+2.1
18:0 53.7+3.1 442+ 7.8 47.5+3.6 31.6+2.1 28.8+29 279+3.4
20:0 0.7+0.1 0.8+ 0.2 0.9+0.2 0.4+0.1 0.3+0.1 0.4+0.2
22:0 0.7+0.2 0.5+ 0.2 0.6+0.4 0.4+0.2 0.2+0.1 04+0.4
24:0 0.8+0.4 0.2+ 0.3 0.840.2 14405 1.0+0.3 1.4+0.3
sub-total 777426 76.2+155 75.5+9.3 58.2+1.7 59.7+1.9 58.6+3.5
Monounsaturated
161 0.2+0.2 0.6+ 04 0.7+1.0 0.4+0.2 0.4+0.1 0.4+0.2
18:1 1.6+0.8 1.7+ 6.6 1.8+06 6.1+1.4 6.7+1.6 6.5+0.7
20 1 17409 0.0+ 0.0 0.8+1.5 0.9+0.5 0.2+0.3 0.2+0.5
221 0.7+0.4 0.3+ 0.3 0.6+0.5 0.3+0.1 0.2+0.2 0.1+0.2
241 0.6+0.6 1.4+ 1.7 0.840.3 0.9+0.4 0.7+05 0.3+0.1
sub-total 48410 40+ 6.9 46+2.4 87+13 8.2+1.4 7.5+0.8
Polyunsaturated '
18:2n—6 1.8+0.4 3.0+ 27 1.7+0.5 113+1.0 132409 13.6+0.8
18 :3n-3 0.1+0.1 03+ 0.3 0.2+0.2 0.1+0.1 0.3+0.2 12412
20:4n-6 1.6+0.5 1.9+ 1.1 2.0+1.3 45406 48408 48+0.8
22 14n-6 0.0+0.0 0.2+ 0.4 0.2+0.2 0.4+0.2 0.8+0.9 0.4+0.2
20:5n-3 0.4+0.2 0.7+ 0.6 0.8+0.1 1.0+0.5 13406 1.3+0.2
22 :6n-3 1.5+0.7 1.5+ 0.2 2.2+0.3 32405 3.9+09 3.7+0.8
sub-total 55+1.8 7.6+ 4.7 7.242.0 20.4+0.7° 24.3+2.5% 25.1+1.4°
Others 121415 122+ 4.1 12.7+7.0 127422 7.9+1.9 89+2.8
n-6/n-3 1.93/1 2.01/1 1.17/1 3.94/1 3.68/1 3.19/1
P/M/S 0.07/0.06/1 0.13/0.14/1 0.10/0.07/1 0.35/0.14/1 0.41/0.14/1 0.43/0.13/1

1) Values are mean + standard deviation.

Values with different superscripts are significantly different among experimental groups(p < 0.05).
n-6/n-3 : £n-6/En-3 fatty acid ratio, P/M/S : polyunsaturated/monounsaturated/saturated fatty acid ratio.
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Table 7. Fatty acid composition(wit%) of the maternal erythrocyte membrane phosphatidylcholine(PC) and phosphatid-

ylethanolamine(PE)

PC PE
Exptl. group(n) —¢ S ie) 5—2(6) S—4(6) ~Control(6) 5-2(6) S 4(6)
Saturated
14:0 1.240.3' 1.4+0.8 1.1+04 1.8+0.3 1.61+0.2 1.5+ 04
16:0 342424 332417 329416 21.9+34 223+14 215+ 2.1
18:0 27.0+1.4 29.1+4.8 29.9+4.1 38.0+4.5 40.4+4.5 379+11.4
20:0 0.4+0.0 0.5+0.1 0.5+0.2 0.6+0.1 0.7+£0.1 0.7+ 0.3
22:0 0.3+0.2 0.2+0.2 0.1+0.1 0.3%0.1 trace 0.1+ 0.1
24:0 0.5+04 0.8+0.3 0.4+0.3 3.6+0.4 0.6+0.5 1.6+ 1.6
sub-total 63.6+3.3 65.2+49 64.91+3.1 66.1%7.3 65.6+5.4 63.2+12.2
Monounsaturated ’
16 : 1 0.5+0.1 0.3+0.1 0.4=+0.1 0.8+0.5 0.8+0.7 0.5+ 05
18 : 1 13.5+1.4 129+15 127419 7.1+0.8 9.2+2.2 10.8+ 2.3
20:1 0.2+01 0.3+0.2 0.3+0.1 0.2+0.1 0.6+0.6 03+ 0.2
22:1 0.4+0.5 trace 0.0£0.0 0.1+0.1 trace 0.1x 0.1
24 1 0.1+0.1 trace trace trace trace
sub-total 14.0+1.7 13.5+1.6 13.5+1.9 11.1+0.6 105+2.6 11.6+ 2.9
Polyunsaturated
18:2n-6 89+1.6 79+1.2 8.4+19 1.6+0.3 1.9+0.6 23+ 09
18 :3n-3 1.1£0.1 0.3+0.2 0.5+0.3 0.1+0.1 09+0.7 0.8+ 0.7
20:4n-6 1.9+09 1.3+0.2 2.3+15 5.8+2.1 3.8+1.6 6.6+ 2.6
22 :4n—-6 0.3+0.2 0.2+0.1 0.2+0.1 2716 2.0%0.3 1.7+ 1.1
20:5n-3 0.5+0.2 0.5+0.2 0.7+0.1 09+0.4 1.4+0.7 1.3+ 0.2
22:6n-3 1.3+03 1.5+03 1.9+0.9 46+1.6 42+03 5.0+ 34
sub-total 14.0+2.6 11.7+11 13.9+4.4 15.7+6.8 143+£2.1 177+ 95
Others 7.8+24 9.7+34 7.71+3.2 7.14+3.3 9.6+1.7 76x 3.3
n-6/n-3 3.93/1 4,121 3.76/1 2.35/1" 1.20/1 b 1.50/1 @b
P/M/S 0.22/0.23/1 0.18/0.21/1 0.22/0.22/1 0.24/0.17/1 0.22/0.16/1 0.30/0.18/1

1) Values are mean + standard deviation.

Values with different superscripts are significantly different among experimental groups(p < 0.05).
n-6/n-3 : £n-6/Ln-3 fatty acid ratio, P/M/S : polyunsaturated/monounsaturated/saturated fatty acid ratio.
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