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Does Green Nut Oil Intake Increase DHA and EPA in Mice?

Emiko TAKEYAMA, Michiko OIWA, Asami SHIRAKAWA, Mizuki NAITO,
Keiko MITSUKI, Saki YAJIMA and Masako FUKUSHIMA

In general, it has been recognized that n-3 fatty acids have the effect of suppressing inflammation
and deterioration of cognitive ability. In addition, it is reported that a-linolenic acid is partially
converted into DHA and EPA in the human body. On the other hand, like linseed oil and perilla oil,

green nut oil (GNO) is rich in @-linolenic acid, one of the n-3 fatty acids, but not enough research on

green nut oil has been done yet.

Therefore, using mice, we investigated the effects of green nut oil intake on fatty acid composition

in the liver, erythrocyte membrane, and brain. The result suggested that @-linolenic acid in green nut oil
increases DHA and EPA in the bodies of mice. While mice that ingested corn oil (as a contrast) showed

a slight decrease in brain DHA in 20-week-old mice as compared with 8-week-old mice, mice that ingested

green nut oil showed no significant difference between 8 and 20-week-olds.
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Table 1 Composition of the feed for this rearing

component (%) GNO group CO group
Casein 20.0 20.0
L-cystine 0.3 0.3
Cornstarch 39.7 39.7
a-Cornstarch 13.2 13.2
Sucrose 10.0 10.0
Cellulose 5.0 5.0
AIN-93 mineral mix 3.5 3.5
AIN-93 vitamin mix 1.0 1.0
Choline bitartrate 0.25 0.25
3-Butylhydroquinone 0.0014 0.0014
Green nut oil 7.0
Corn oil — 7.0

total 100 100

GNO; Green nut oil, CO; Corn oil
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Table 2 Main fatty acid composition of Green nut oil and Corn oil

fatty acid composition (%) Green nut oil Corn oil
Palmitic acid 3.58 9.71
Stearic acid 3.10 2.17
Oleic acid 8.85 30.7
Linoleic acid 37.0 55.3
a-Linolenic acid 47.4 2.11




Table 3 Fatty acid composition in liver of mice of different groups

8w GNO group 20w GNO group 8w CO group 20w CO group

Myristic acid - - - -
Palmitic acid 17.58 17.45 20.44 19.32
Palmitoleic acid 0.74 0.85 0.91 0.65
Stearic acid 15.43 15.53 14.25 14.35
Oleic acid 6.37° 6.27 8.31° 7.41
Linoleic acid 26.69° 26.17° 18.05% 17.50°
y-linolenic acid 0.21 2.31 2.35 0.29
a-linolenic acid 4.64 3.48 - -
Eicosenoic acid - - - -
Homo-y-linolenic acid 1.49 1.49 0.90 1.14
Arachidonic acid 10.16% 10.45° 23.59° 25.20°
ETE - - - -
EPA 4.44* 6.84° - -
DTA - - 1.40 -
DPA (n-6) - -E 2.95% 1.17%
DPA (n-3) 1.11° 1.27 = -
DHA 12.46° 11.65° 9.68° 9.25°
n-3 total 22.43° 22.04° 9.68" 9.25¢
n-6 total 37.96* 38.61° 47.58" 45.30°

8w; 8-week-old, 20w; 20-week-old, GNO; Green nut oil, CO; Corn oil. Data are mean=SD (n=6). Significant difference: “p<0.01, "p<
0.05 compared with 8w GNO group or 8w CO group, p<0.01, #p<0.05 compared with 8w CO group or 20w CO group. Significant
differences were determined by two-way ANOVA and Bonferroni test.

Table 4 Fatty acid composition in erythrocyte membrane of mice of different groups

8w GNO group 20w GNO group 8w CO group 20w CO group

Myristic acid - - 0.30 0.04
Palmitic acid 35.31 35.54 32.87 34.22
Palmitoleic acid 0.15 0.39 1.20 0.12
Stearic acid 14.01 13.40 11.80 12.27
Oleic acid 14.28 13.79 14.68 15.79
Linoleic acid 20.12° 20.65° 15.26% 14.90°
y-linolenic acid 2.48 2.31 0.06 0.03
a-linolenic acid 1.60 0.41 0.26 -

Eicosenoic acid 0.07 0.07 0.12 0.05
Homo-y-linolenic acid 1.24 1.11 1.64 1.78
Arachidonic acid 7.27% 6.24¢ 19.80* 18.36°
ETE - - - -

EPA 3.03° 3.52¢ 0.08" -

DTA 0.06" 0.13¢ 1.54" 1.96¢
DPA (n-6) - 2.02° 1.63
DPA (n-3) 2.67 2.51° . -

DHA 6.49° 5.83¢ 3.06° 3.81¢
n-3 total 10.45% 11.27° 2.90° 3.17°
n-6 total 28.68 28.34 38.57 36.87

8w; 8-week-old, 20w; 20-week-old, GNO; Green nut oil, CO; Corn oil. Data are mean®+SD (n=6). Significant difference: *p<0.01, *p<
0.05 compared with 8w GNO group or 8w CO group, ‘p<0.01, “p<0.05 compared with 20w GNO group or 20w CO group. Significant
differences were determined by two-way ANOVA and Bonferroni test.



Table 5 Fatty acid composition in brain of mice of different groups

8w GNO group 20w GNO group 8w CO group 20w CO group

Myristic acid - - - -

Palmitic acid 21.98 21.53 21.84 22.517
Palmitoleic acid 0.711 0.61 0.58 0.54
Stearic acid 23.23 22.170 23.25 23.33
Oleic acid 19.34 20.64 18.12 18.81
Linoleic acid 1.60*° 1.15° 1.02% 1.11
y-linolenic acid - - - -

a-linolenic acid 0.60 - - -

Eicosenoic acid 3.01 2.72 2.81 2.73
Homo-7y-linolenic acid 0.86° 0.94¢ 0.59" 0.55°
Arachidonic acid 9.24% 9.61° 10.81% 10.70¢
ETE - - - -

EPA - - - -

DTA 2.74% 2.14° 3.67% 3.78°
DPA (n-6) - - 0.73% 0.62¢
DPA (n-3) 0.41° 0.55%¢ - -

DHA 17.12 17.22 17.38 15.64
n-3 total 17.53 17.66 17.38 15.64
n-6 total 14.44% 14.45° 16.82% 16.63°

8w; 8-week-old, 20w; 20-week-old, GNO; Green nut oil, CO; Corn oil. Data are mean+SD (n=6). Significant difference: “p<0.01, *p<
0.05 compared with 8w GNO group or 8w CO group, p<0.01, ‘p<0.05 compared with 20w GNO group or 20w CO group, “p<0.01
compared with 8w GNO group or 20w GNO group. Significant differences were determined by two-way ANOVA and Bonferroni test.
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