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Effect of intake of dned mackerel on fatty acid compositions in liver and nervous tissue. Hyung Ju
Choi, Kyung Kun Kim' and Sun Young Lim. Division of Marine Environment & Bioscience, Korea Maritime
University, Busan, Korea, *Division of Marine System Engineering, Korea Maritime University, Busan, Korea —
The purpose of this investigation was to determine the effect of feeding dried mackerel as a means of in-
creasing the intake of these n-3 polyunsaturated fatty acids on fatty acid compositions in liver and nervous
tissue. Twenty male mice aged at 4 weeks were fed on the control (5% palm oil, control group) and 5%
dried mackerel diets (mackerel group) for four weeks. In fatty acid compositions of liver and cortex, levels
of total n-3 fatty acid, specially docosahexaenoic (22:6n-3, DHA) and eicosapentaenoic (20:5n-3, EPA) acids,
were increased in the mackerel group compared to the control group, while docosapentaenoic acid (22:5n-6,
DPAn-6) levels were decreased (p<0.05). In cerebellum and retina, levels of DHA were not significantly dif-
ferent between the control and mackerel groups, but levels of total n-6 fatty acids and arachidonic acid
(20:4n-6, AA) were decreased in the mackerel group. These results indicated that intake of 5% dried. mack-
erel increased levels of n-3 polyunsaturated fatty acids in eortex. Thus, we will investigate the relationship
between brain function and cortex fatty acid compositions following intake of mackerel by assessing dis-

crimination leaning ability.
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Table 1. Diet compositions of the experimental groups

Control Mackerel
g/kg

Corn starch 488 486.4

Casein 200 183.7

Sucrose 150 150

Cellulose 50 50
Mineral mix 40 40
Vitamin mix 20 20
L-methionine 2 2

Palm oil 50 179
Dried mackerel powder 50
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Table 2. Body weight gain, food intake and food efficiency
rate (FER) in the experimental groups

Weight gain  Food intake FER
(g/day) (g/day)
Control 1.08+0.20" 5.42+0.17 0.21+0.04
Mackerel 1.11:0.23 6.21+0.38 0.19+0.04

'Each variable represents the mean + SEM, n=10.
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Table 3. Effect of mackerel intake on mouse liver fatty acid

composition

Control Mackerel

Fatty acids
wt %

Total Sat.’ 29.5+2.53" 33.60.73
Total Mono.” 35.411.63 32.121.49
18:2n-6 55:0.20 45044
18:3n-6 0.09+0.005 0.07£0.01"
20:2n-6 1.9+0.26 312029
20:3n-6 1.3+0.08 1.240.07
20:4n-6 7.740.76 6.5:0.37
22:2n-6 0.3+0.05 02+0.03
22:4n-6 0.2:0.02 0.1:0.01
22:5n-6 0.9:0.12 0.320.08
Total n-6 17.7+143 15.9+0.94
18:3n-3 0.05+0.01 0.1+0.002"
20:3n-3 0.020.01 0.02+0.005
20:5n-3 0.0420.01 0.1:0.01"
22:5n-3 0.03+0.01 0.1:0.01°
22:6n-3 1.70.13 5.6+0.39"
Total n-3 1.9:0.13 5.9:0.40"
Total Fatty Acids 56.824.50 41,0111

(rg/mg wt)

'Each variable represents the mean + SEM, n=5,

%Sat, means saturated fatty acids

*Mono. means monounsaturated fatty acids

*p<0.05, significant effect between the control and mackerel
groups




Table 4. Effect of mackerel intake on mouse cortex fatty acid
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Table 5. Effect of mackerel intake on mouse cerebellum fatty

composition acid composition

Control Mackerel Control Mackerel

Fatty acids Fatty acids
wt % wt %
Total Sat 3742052 3744071 Total Sat.? 39,541,111 39.321.61
Total Mono.? 23.2+0.61 25.9:0.94" Total Mono.? 2734142 29.7+2.17
18:2n-6 0.2:0.01 0.1:0.03" 18:2n-6 0.30.02 02:0.01"
20:2n-6 0.4+0.03 0.5:0.04 20:2n-6 05:0.02 0.6+0.04
20:3n-6 0.4£0.01 0.4+0.02 20:3n-6 0.4+0.02 0.4+0.03
20:4n-6 814019 7.6+0.18 20:4n-6 6.2+0.08 55£0.17
22:2n-6 0.3£0.05 0.3:0.03 22:2n-6 0.2£0.01 0.3:0.07
22:4n-6 2.9+0.09 25:0.08 22:4n-6 2.9:0.05 25010
22:5n-6 0.7+0.08 0.1:0.08" 22:5n-6 0.5+0.05 y
Total n-6 13.1:0.33 1164033 Total n-6 11.240.10 95:031"
20:3n-3 0.1+0.03 0.1£0.03 20:3n-3 0.02+0.01 0.02:0.01
22:5n-3 0.1£0.002 0.2:0.01 20:5n-3 0.2+0.14 0.02:0.01
22:6n-3 13.7+0.22 15.2:0.18" 22:5n-3 0.1+0.03 0.320.05
Total n-3 13.840.20 15.5£0.16" 22:6n-3 12.5£0.42 12.4:0.28
Total n-3 12.8+0.59 12.7+£0.25

?OtjinFazvtyt)ACIdS 37.1+1.93 33.9+1.89 Total Fatty Acids
K8/ Mg al Tatty Ad 32.6£0.67 2474263

'Each variable represents the mean  SEM, n=5.

%Sat. means saturated fatty acids

*Mono. means monounsaturated fatty acids

*p<0.05, significant effect between the control and mackerel
groups
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Table 6. Effect of mackerel intake on mouse retina fatty acid

composition

Control Mackerel

Fatty acids
wit%

Total Sat.? 40.6+0.51" 38.7+0.77
Total Mono.? 14.2+0.56 13.9+0.57
18:2n-6 05£0.03 0.40.05"
18:3n-6 0.0420.004 0.03+0.02
20:2n-6 0.420.02 0.5:0.04
20:3n-6 0.4:0.02 0.3:0.02
20:4n-6 8.1:0.21 6.7£0.23
22:2n-6 0.6+0.14 0.7+0.13
22:4n-6 1.3:0.02 0.9£0.02"
Total n-6 11.42027 951036
20:5n-3 0.1:0.004 0.3+0.02°
22:5n-3 0.3:0.02 0.5£0.02"
22:6n-3 27.9+0.93 29.8+1.02
Total n-3 28.3+0.94 30.6+1.01
Total Fatty Acids 17.5+1.80 183+0.71
(ng/mg wt)
'Each variable represents the mean + SEM, n=5.

%Gat. means saturated fatty acids

*Mono. means monounsaturated fatty acids

'p<0.05, significant effect between the control and mackerel
groups
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