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ABSTRACT

The effects of feeding diets with different fatty acids on the composition of fatty acids and
vitamin E staius in maternal milk & serum and pup’s scrum were studied. Dietary fats(10%
by wt) include corn 0il(CO), soybean 0il(SO), perilla seed 0il(PO : about 60%, C18 : 3 »3)
and fish oil(FO : rich in C20 : 53, eicosapentaenoic acid=EPA & 22 | 6m3, docosahexaenoic
acid=DHA), Sprague-Dawley rats weighing 200-250g, were fed cxperimental diets from pregna-
ncy through lactation period. Maternal milk was obtained by gentle squeezing afier 30 minutes
of oxytocin{(0.2 TU, intraperitoneal) injection. The fatty acid compositions of milk and scrum
were analyzed at day-2 and day-15. The concentrations of vitamin E in maternal milk and
serum and pup’s serum were also analyzed.

The groups of CO, 50 and PO which had no DHA in their diet. contained DHA in their
milk, The ratios of EPA+DHA/arachidonic acid(AA) werc higher in PO group than those
in either CO or SO group. This seemed to be due not only to more conversion from C18 I 3w3
to C20 . 53 and C22 ¢ 6w3 but also o inhibiton of C1§ . 2w6 conversion to C20 * 4w6. More
DHA was found in day-2 milk than in day-15 milk It was also noted that milk contained
more DHA than serum and this difference was larger in day-2 than in day-15 milk.

Even though the concentrations of vitamin E both in maternal serum and milk were lower
in PO and FO groups fed highly unsaturated fat than in CO or SO groups. pup’s serum
did nol show a significant difference among all the experimental groups indicating that the

A 1994 29 39
"B AT BEAG 2H7)2(1990-1993) AT FRF AY.

- 141 —



Efst €4

9 wi/wt Ayt HEl E

pups may secure their essential nutrients by the biomagnification mechanism.
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Table 1. Composition of experimental diets

Experimental Groups

Ingredients oD S0 - o
wt %
Carbohhydrate 65 65 65 65
Protein . Casein 18 18 18 18
dl-Met 0.1 0.1 0.1 01
Fat . Corn oil 10 - - 1
Soybean oil - 10 - —
Perilla oil - — 10 —
Fish oil - — - 9
Salt Mixture? 4 4 4 4
Vitamin Mixture?) 1 I 1 1
cMcY 2 2 2 2
1) CO: Com Oil SO ! Soybean Oil
PO : Perilla, Oil FO : Fish Oil

(No additional vitamin E is supplemented)
2) Salt Mixwure(g per 100g Salt Mixture)
CaHCOQy 29.29 ;5 CaHPO4 - 2H0 0431 KH,PO4 54.31 5 NaCl 25.6 3 MaSQy - 7THO 9.98
Fe(CgH;0)7 * 6Ho0 0.625 7 CuSO, + 4H,0.156 3 MnSO, - HpO 0.121 3 ZnCly 3 KI .0005 : NagSeO
5+ HyO 0.0015 3 (NHg)MoyOys + 4H,0 0.0025
$) Vitamin mixture(mg per kg Diet)
Thiamin chloride 55 Riboflavin 5 Nicotinamide 25 ; Ca-pantothenate 20 ; Pyridoxine chloride 5 3
Folic acid .5 ; Biotin 0.2 ; Vitamin By, 0.08 ;3 DIl-g-tocopherol acetate 100 1 Retinyl palmitare 2.196 ;
Cholecalciferol{pg) 105 Choline chloride 2000 ; Ascorbic acdid 50 3 Menadione .5; Inositol 100
4) Carboxymethyl Cellulose

Table 2. ©3 and w6 series fatty acids contained in Dietary fats™
Experimental Groups

cov SO PO FO
wlL %

w6 :Cl8:¢2 58.11 54.74 13.13 3.92

C20: 4 0.07 0.67 0.18 0.09

®3 : C18 : 5(a-LNA) 0.82 5.78 56.81 0.14

C20 : 5(EPA) - 0.01 — 2932

C22 : 6(DHA) - - — 6.07

®6/03% 70.97 9.36 0.23 0.12
P/M/S? 4.6/2.2/1 4.1/1.5/1 7.7/2.2/1 1.6/1.5/1

1) Values are expressed as the % of total faty acids
2) Polyunsaturated/Monounsaturated/Saturated Fatty Acids
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Table 3. Effect of various dietary fats on the fatty acid composition of rat milk at lactation day 15"

Experimental Groups

Fatty acid Cco SO PO FO
wt %

14:0 10.66% 0,772 6.35L 1.622 1239+ 0.92b 1539+ 1.24¢
16:0 21.64% 1.2 19.29F 0.972 19.96+ 1.36% 25694 0.90
16:1 @7 0.40£ 0.14* 1.05%0.252 0.56%0.18% 4.60% 0.62"
18:0 2.18%0.22 3.8910.23 3.24%0.08 4,20+ 0.24
181 @9 21.49% 0.86P 21.21%+1.79° 1411 0.57* 18.53+ 1.082
1812 o6 30.57% 1.620 32,40 1.16° 9.85+ 0,522 11,571 0.232
18:3 @3 0.59+ 0.20% 2.30% 0.60P 30.52% 0.60¢ 0.78+0.07%
200 0.37+0.12 0.38%0.21 0.27+0.08 0.60%£0.18
201 w9 0.37£0.09 0.30£0.15 0.17% 0.05 0.30% 0.08
2012 w6 0.5+ 0.07 0.46% 0.14 0.28% 0.05 0.21£0.10
203 0.90% 0.20" 0.49% 0,102 0.27£0.072 046+ 0.15%
20 : 4 w6 0.78+ 0,292 1.52%0.10P 0.30% 0.03* 0.58+ 0.07°
2015 08 0.24% 0.14% 0.11£0.08% 1.11£0.15P 7.81£0.89¢
221 @9 0.21+ 0.08 0.25%0.10 0.50%0.12 0.26% 0.06
240 0.22% 0.06"¢ 0.38% 0.07¢ 0.00% 0.00° 0.12+ 0.07%
2411 w9 0.2710.10% 0.21£0.05% 0.38% 0.04b 0.16% 0.06%
22 1 6 W 0.22% 0.07° 0.391 0.04* 0.31%0.05° 5.78+0.67"
PUFA? $3.821+ 1.85P 27.67% 1.00° 42.42% 0.68° 27.13F 0.85¢
MFAS3) 22,75+ 0.91b 929 931 2.08" 15.71£ 0.60% 18.85+ 0.7
SFAY 55.25% 2.18% 30.30% 2.242 35.79% 2.09° 4599+ 2.09"
PIM/S 0.97/0.65/1 1.24/0.76/1 1.19/0.44/1 0.59/0.41/1

Towl w6 32,77+ 1.78b 34.87% 1.29° 10.68£0.51* 12.80% 1.76¢
Total ©3% 1.04% 0.282 2.79+ 0.64* 31.73£ 0.61¢ 14.31+ 1 .49b
®6/@3 93.20% 1.69¢ 11.80£ 2.02b 0.34+ 0.012 1.01%£ 0.268

1) Values are meanst SEM(n=5—7/gr0up) and expressed as the relative % of wtl fawy acids
Values in a row not sharing a common superscript are significantly different cach other(p<(0.05) by

Duncan’s multiple range test
2) PUFA  Polyunsaturated fawy acids
3) MFA [ Monounsaturated fany acids
4) SFA  Saturated farty acids

5) Total w6 : Cl8 .2 +C20:24+C20:4
6) Total @3 : Cl8:3+C20:5+C22:6
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Table 4. Effect of venous dietary fats on the fatty acid composition of rat serum at lactation day 15"
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Experimental Groups

Fatty acid (0] SO PO FO
wt %

14:0 0.95% 0.15* 1.94% 0.2140 2.89% 0.35P 1.92+0.41+
16:0 13.44£ 0.892 16.51£ 0.572b 17.30+ 136" 20.18% 0.48°
16:1 @7 0.51£0.112 0.42+0.112 0.64%0.112 2.27:+ 0.92b
13:0 11.874 0.94% 9.13% 0.962 14.931 1.29P 13.83+ 1.38b
181 @9 10.26% 0.93° 7.20%0.68% 981038  10.78£0.63"
18:2 wé 14,45+ (.88 20.09% 1.66° 16.50% 1.565 8.66% 1.017
1835 w3 0.76+ 0.232 3.01% 1.45% 7.28% 0.80° 1.52+ 1.04%
20:0 0.88F0.14P 0.49% 0.20% 0.21% 0.09% 0.34% 0.16%
2001 w9 0.32+ 0.14 0.63%0.11 0.14% 0.06 0.48% 0.21
202 w6 0.89+ 0.2% 0.40% 0.59 0.24%0.11 0.43%0.16
208 0.59% 0.127b 0.79£ 0.17b 0.21£0.18¢ 0.20% 0.09*
20 . 4 w6 19.95+ 0.78F 15.46+ 1.08° 6.91%0.53% 5.07£0.66%
205 w3 0.2610.112 0.16% 0.06* 11.12% 0.88" 19.17£ 0.42¢
2211 9 0.16% 0.08" 0.82+ 0.132 0.19% 0.082 1.39+0.41b
24 0 0.521 0.052 0.69% 0.07b 0.00% 0.00? 0.39% 0.41b
2411 ®9 0.55% 0.24 0.80% 0.36 0.19%0.08 0.18%0.17
991 6 @3 2.05F (.52¢ 2510214 2.40% 0.182 §.88+ 0.27°
PUFA? 38.90% 0.51 492,451 2.09 44.16% 1.87 45.95% 1.69
MFA3) 8.65F 0.482 12,34 0.75m 1098+ 048" 1515+ 1.19¢
SFAY 96.37% 0.17¢ 29.15% 1.26% 3533L0.81"  36.46% 0.90b
FM/S 1.42/0.32/1 1.46/0.49/1 1.25/0.25/1 1.26/0.35/1
Total w6 35.84% 0.47¢ 36.76% 1.36¢ 2557+ 1.23b 14.37£1.017
Total w3® 8.06% 0.172 5.69F 1.547 20.81£1.16"  31.57%£1.27¢
6/m3 11.87+0.88 7.57% 1.08b 1.14% 0.082 0.45% 0.04*

1) Values are means® SEM(n=15-7/group) and expressed as the relative % of total farty acids

Values in a row not sharing a common superscript are significandly different each other(p<C0.05) by

Duncan’s muldple range test
2) PUFA ! Polyunsaturated faity acids

8) MFA : Monounsaturated fatty acids
4) SFA : Saturated fatty acids

5) Total w6 CI8 - 2+C20:2-+C20: 4

6) Towal w3 :Cl18:5+C20:5+C22:6
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Fig. 1. Comparson between relative percentages of EPA and DHA in Maternal Milk,
Values are Meant S.EM.

Values are expressed as relatve 9% of total fatty acids.
Values with different letters(either among small or capital letters) are significantly different at p<70.05.
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Fig. 2. Relative companson of amounts of DHA calculated from peak area in gas chromatography between
maternal serum and milk.

Values are Meant S.EM.
Values with different letters(either among small or capital letters) are sigrificantly different at p<C0.05.
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Fig. 3. Relative of long chain polyunsaturated fatty acids(LCPUFAs) in Maternal serum and mulk.

Values are Meanx S.EM.

Values with different letters(either among small or capital letters) are significantly different at p<C0.05.
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