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Influence of different kinds of dietary oils on accumulation rate of
n-3 polyunsaturated fatty acids in male and female rats

Keiichi Kuropa, Yasue Hosovamapa*
Mika SHirao**, Satoshi INnamr***, Yoshiki KoBATAKE

This study was performed to compare the total amounts of n-3 PUFAs (polyunsaturated fatty acids) accumulated in the
body of male and female rats fed diets containing EPA (eicosapentaenoic acid) and different kinds of dietary oils.

Male and female SD rats (4-5 weeks old) were fed a diet (modified AIN-76) containing 10% olive oil for 7 days as
prefeeding period, and then divided into 4 groups, respectively. Each one of their groups was designated as a reference
group and sacrificed at starting of experiment to determine the initial amounts of n-3 PUFAs in the body. The other three
groups were fed experimental diets containing a 2.5% EPA concentrated oil (90% EPA ethylate) and an each 7.5% of
coconut oil, olive oil, or safflower oil for 10 days, respectively. The whole body (except liver) and liver were minced and
homogenized by blender and a part of them was extracted by Folch method. The amounts of n-3 PUFAs accumulated in the
body were calculated by subtracting the initial values from the final one.

The accumulation rate(%) of total n-3 PUFAs to ingested EPA in the whole body and liver was lowered by the increase
of unsaturation degree of dietary oils in both sexs. This phenomenon was observed higher in female rather than in male rats.
The accumulation rate of EPA in whole body of female rats was lowered as compared with that of male rats. While, DHA
accumulation rate in whole body of female rats was higher than that of male one. These results indicate that the accumula-
tion and distribution of n-3 PUFAs in the body was affected by the unsaturation degree of dietary oils and the sex.
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Table 1. Composition of prefeeding diet (%)
Casein 20.0
DL-Methionine 0.3
Mineral mixture (AIN-176) 3.5
Yitamin mixtrue (AIN-76) 1.0
Choline bitartrate 0.2
Cellulose powder 5.0
Sucrose 15.0
a-Corn starch 45.0
Olive oil 10.0
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Table 2. Composition of experimental diets (%)

Diet Coconut oil Ollve oil Safflower oll
+ BPA + BPA + BP.

ittt at st

Casein

DL-Nethionine

Nineral mixture(AIN-76)

Vitanin nixtroe (AIN-76)

Cholipe bitartrate

Cellulose powder
a-Corn starch

Sucrose

Coconut oil

Olive oll

Safflower oil - - .

EPA concenirate= 2.5 2.5 .
(vet EPA) (1.86) (1.86) .

* supplled by Nihon Suisan Co. containing the following (X):
18:4 (1.54), 20:4 n-6(4.45), 20:4 n-3 (2.44), 20:6 (80.28).
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Table 3. Fatty acid composition of fats containing
in the experimental diets(%

Bxperimental diets

Fatty
acid Coconut oil Olive oil Safflower oil
+ EPA + EPA + EPA
8:0 0.9 nd nd
10:0 3.1 tr tr
12:0 35.4 tr tr
14:0 13.6 tr ir
16:0 7.2 8.0 5.6
16:1 tr 0.8 tr
18:0 2.6 2.4 1.9
18:1 5.3 56.6 11.1
18:2 1.6 5.3 §3.4
18:3,20:1 0.7 0.9 1.0
18:4n-3 0.7 0.5 0.6
20:3n-9 0.9 tr tr
20:3n-6 1.6 1.1 1.1
20:2n-6 0.6 0.5 0.6
20:50~-3 21.2 20.8 20.9
others 4.0 3.1 3.8
nd = not detected. tr = trace.
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Tabel 4. Veight gain and food intake of rats
Dietary group Initial Final Weight gain Food intake WG/FI
body wt. body wt.
® ———— (g/10 days)
(Male)
Coconut oil + BPA 70.8 £ 1.6 144.8 + 1.6 74.0 £ 0.9 134.2 + 1.8 0.56 £ 0.01
Olive oil + EPA 70.8 +£ 1.8  145.0 + 3.6 74.2 £ 2.0 145.4 £ 3.5 0.51 £ 0.01
Safflower oil + EPA 1.2 £ 1.1 141.8 £ 2.9 68.8 + 4.1 146.6 £ 7.8 0.47 £+ 0.02
(Penale)
Coconut oil + EPA 110.0 =+ 1.8 160.6 = 2.9 50.6 1.4 131.2 + 3.6 0.39 £ 0.01
Olive oil + EPA 110.0 £ 1.8  155.8 £ 4.0 45.8 + 2.4 130.8 = 5.3 0.35 &+ 0.01
Safflower oil + EPA 110.2 + 1.7 155.0 £ 2.5 44.8 2.1 138.0 £ 3.7 0.33 £ 0.01

Mean £ SE (n=5).



Table 5.

Contents of serum and liver triglyceride and total fatty acid of rats

triglyceride contents total fatty acid contents
Dietary group
serunm liver liver whole body
(ng/100ml) (og/g) | —  -—--- %) ----
(male rat)
Coconut oil + EPA 33.0 £ 2.0 b 17.9 £ 3.6 a 1.76 £ 0.08 a 9.39 + 0.80 a
Olive oil + EPA 47.5 £ 5.1 ab 18.3 + 2.8 a 2.11 £ 0.21 8 7.83 + 0.50 ab
Safflower oil + EPA 65.1 £ 6.8 a 15.6 £ 1.4 8 1.73 £ 0.08 a 6.13 £ 0.57 b
(female rat)
Coconut oil + EPA 42.4 £ 5.5 a 26.1 £ 3.1 a 3.24 + 0.54 2 2.31 + 0.04 a
Olive oil + EPA 39.7 £ 2.83 15.0 £ 1.7 b 3.29 £ 0.41 a 2.58 £ 0.11 a
Safflower oil + EPA 33.9 + 3.4 a 19.6 = 2.5 ab 2.65 £ 0.27 a 2.85 + 0.16 &

Mean + SEM (n=5).

denote significant difference (p<0.085).

Table 6. Accumulation of n-3 fatty acids in rat tissues (male SD rat aged 4 weeks)
Dietary group Coconut oil Olive oil Safflower oil
+ EPA diet + EPA diet + EPA diet
Food intake (g/10days) 134.2 £+ 1.8 145.4 + 3.5 146.6 + 7.8
EPA intake  (mg/10days) 2496 = 33 2646 + 63 2728 =+ 145
(amounts of n-3 FA accunulated in whole liver)
(mg/whole liver)
EPA 15.27 + 2.72 15.66 + 1.24 7.59 + 0.91
DPA 14.09 + 1.58 7.41 + 0.82 5.72 £ 0.27
DHA 5.20 + 0.67 10.28 + 2.59 5.73 + 0.64
total n-3 FA 34.56 + 0.91 33.36 + 4.27 19.05 + 0.91
(% of n~3 FA accumulated in whole liver)
(% of dose)
EPA 0.60 = 0.092 0.62 £ 0.04a 0.30 £ 0.03 b
DPA 0.56 = 0.05a 0.29 £ 0.03b 0.23 %+ 0.01 b
DEA 0.2t £ 0.03a 0.41 £ 0.09a 0.23 £ 0.02b
total n-3 PA 1.3 +£0.13a 1.32 £ 0.14a 0.76 £ 0.04 b

(anounts of n~3 PA accunulated In whole body except liver)

BPA
DPA
DHA
total n-3 FA

560.9 + 65.1
270.3 = 23.7
83.7 £ 8.7
904.9 £ 93.5

(% of n-3 PA accumulated In carcass)

BPA
DPA
DHA
total n-3 FA

(ng/vwhole boday except liver)

21.88 + 2.33 a
10.76 + 0.86 a
3.40 £ 0.32 a
36.05 £ 3.50 a

454.4 = 31.7 326.0 + 30.1
155.0 £ 12.6 114.9 * 9.2
86.4 £ 6.9 42,5 + 9.49
694.8 + 48.8 483.4 £ 41.4
(X of dose)
18.09 £ 1.18 ab 12,97 £ 1.09 b
6.19 £ 0.47 b 457 £ 0.3l b
3.45 £ 0.56 a .71 £ 0.33 b
27.73 £ 1.66 b 19.25 + 1.47D

Mean = SEN(n=5).

Values in the same raw without common supescript letter denole

significant difference (p<0.05). BPA=eicosapentaenoic acid. DPA=docosapentaenoic
acid. DHA=docosahexaenoic acid.

Values in the same column on each sex without superscript letfter
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Table 7. Accumulation of n-3 fatty acids in rat tlssues (female SD rat aged 4 weeks)

Dietary group Coconut oil Olive oil Safflover oil

+ BPA diet + BPA diet + BPA diet
Food intake (g/10days) 131.2 + 2.9 130.8 + 4.3 138.0 £ 3.0
EPA Intake  (mg/10days) 2630 + 59 2623 £ 86 2787 £ 61
(amounts of n~3 PA retained in whole liver)
(mg/whole liver)
BPA 31.54 £ 4.61 22,564 + 1.89 9.00 £ 1.40
DPA 19.72 + 2.67 6.51 £ 0.58 4.51 £ 0.33
DHA 5.64 + 1.48 2.46 £+ 1.31 1.36 + 0.91
total n-3 FA 56.90 £ 8.25 31.51 + 3.39 14.87 + 2.23
(% of n-3 PA accumulated in whole liver)
(% of dose)

EPA 1.20 £ 0.182 0.87 £ 0.10a 0.32 = 0.05 b
DPA 0.76 £ 0.11a 0.22 £ 0.03b 0.16 £ 0.01 b
DHA 0.21 £ 0.06a 0.09 &+ 0.058 0.05 = 0.03b
total n-3 FA 217 +£0.33a 1.22+£0.16b 0.5 £ 0.08 ¢

(amounts of n-3 FA accunulated in whole body except liver)

(ng/whole body except liver)

BPA 315.2 £ 18.7 247.5 £ 13.1 166.0 * 15.3
DPA 196.3 + 7.9 134.7 £ 1.9 130.9 % 13.4
DHA 102.0 £ 10.8 88.5 + 9.7 137.3 + 13.8
total n-3 FA 623.5 + 30.9 470.7 £ 30.2 434.2 * 38.6
(% of n-3 FA accunulated in whole body except liver)
(% of dose)

BPA 11.96 + 0.67 a 9.38 + 0.43 b 6.97 + 0.49 ¢
DPA 7.46 £ 0.31 & §.12 £ 0.25 b 4.7 £ 0.42 b
DHA 3.80 + 0.40 b 3.41 + 0.41 b 5.11 £+ 0.53 a
total n-3 FA 23.31 £ 0.11 2 17.91 £ 0.99b 15.79 £ 1.27 )

Wean = SEM(n=5). Values in the same raw wi

thout common supescript letter denole

significant difference (p<0.05). BPA=eicosapentaenoic acid. DPA=docosapentaencic

acid. DHA=docosahexaenoic acid.
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