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Abstract  This study was designed to investigate the possibility of the use of dried mackerel,
which is enriched with docosahexaenoic (22:6n-3, DHA) and eicosapentaenoic (20:5n-3, EPA)
acids, as a means of increasing the intake of these n-3 polyunsaturated fatty acids, and to investigate
the effect of the consumption of mackerel on tissue triglyceride, cholesterol contents and fatty
acid compositions. Twenty male mice were fed on 5% palm oil (control group) and 5% dried
mackerel (mackerel group) diets for four weeks. Total triglyceride, cholesterol and LDL-cholesterol
levels tended to decrease in serum, heart and kidney of the mackerel group compared to the
control group, while HDL-cholesterol levels were increased with the intake of mackerel. In fatty
acid compositions of serum and heart, the mackerel group showed increased percentages of n-3
fatty acids, especially DHA and EPA, and decreased percentages of arachidonic (20:4n-6, AA)
and docosapentaenoic (22:5n-6, DPAn-6) acids compared to the control group (p<0.05). There
was a similar tendency in kidney and adipose tissue but AA levels were not significantly different
between the control and mackerel groups. These results indicate that intake of dried mackerel
as the n-3 vehicle for increasing tissue n-3 fatty acids may be associated with improvement in
lipid metabolism.
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Table 1. Diet compositions of the experimental groups
Control (g/kg) Mackerel (g/kg)

Corn starch 488 483
Casein 200 175
Sucrose 150 150
Cellulose 50 50
Mineral mix 40 40
Vitamin mix 20 20
DL-Methionine 2 2
Palm oil 50 30
Dried mackerel powder 50

A3} 21 7-& homogenizing buffer (154 mM KCl,
50 mM Tris-HCI, 1 mM EDTA, pH 7.4)& #3233+
o2 4C2 3,000 rpmollA 10 B3 LA EF
(Combi-514R, S+, d=)3tATt A EE &+
/\PZOH u}-.Q. _H O].o:] =] /K—] 17/};(] 80C oﬂ 3].;33\
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T3 F 37C FeFxolA 58 H-EAIA 2

A1l % F3=A(Thermo Spectronic, Waltham, USA)

505 nmol A FRES SHSHAG. FAA R E
4918 muE FUD A 91 Wt 5UsA
WA BEZHE BE F, AR FHE} )
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Al52} %7 Al <l (phosphotungstic
acid-MgClL)< 1:19] Hl &2 & E3ste] A 294
105 o]k W] 2 300 pmoll A 1057F 941 23
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setefEF A3}, =) E AR 555 nmoll A
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Table 2. Body weight gain, food intake and food efficiency
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rate (FER) in the experimental groups AFAE A% 150 JFFAZ o T HHEYP0
Weight gain Food intake = o 3 A g == 5 O
FER A==l of vl3] A @ ¥ DHA =< EPA
(g/day) (g/day) o °1Wo o Hq . o e e e
Control  1.08£020'  54240.17  0.21+0.04 s=ol 7108ke Aog AAAY FF Az 3150
Mackerel 1.11£0.23 6.21+0.38 0.19+0.04 o] gaF S7toll w2 AYstetE wWsle) dis)|A AT
'Each variable represents the mean=SEM, n=10. 7}V A& HR3tty AlsHETTH
Table 3. Lipid profiles in serum, and heart and kidney homogenates in the experimental groups
Triglyceride Cholesterol (mg/dL)
(ng/dL) Total LDL HDL
Serum Control 111.8+9.90' 134.6£10.79 25.96+5.41 86.32+7.40
Mackerel 110.3+4.69 128.3+£3.97 18.10+£3.98 94.03+5.96
Heart Control 144.14+6.26 47.6%+1.59 11.4+3.20 26.2+1.52
Homogenates Mackerel 141.9+27.47 42.745.60 7.5£1.93 28.443.40
Kidney Control 152.1£19.47 37.245.03 6.80+1.66 4.9+0.31
Homogenates Mackerel 124.5+8.13 28.0+2.06 4.32+1.13 4.0+0.41

'Each variable represents the meantSEM, n=10.
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Table 4. Effect of mackerel intake on mouse serum fatty
acid compositions (wt % of total fatty acids)

Control Mackerel
Fatty acids
Total Sat.” 22.9+0.96'  23.4+0.61
Total Mono.? 31.441.06  36.3+1.85
18:2n-6 10.2+0.48 7.4+0.31"
18:3n-6 0.10.01 0.1£0.01
20:2n-6 3.5+0.18 5.3+0.48"
20:3n-6 1.9+0.09 1.5+0.07"
20:4n-6 9.4+0.70 6.4+0.62"
22:2n-6 0.6+0.11 0.5+0.18
22:4n-6 0.11+0.02  0.07+0.004"
22:5n-6 0.8+0.11 0.3+0.01"
Total n-6 26.5+1.25  21.5+1.13"
18:3n-3 0.04+0.01  0.0440.003
20:3n-3 0.140.02  0.04+0.01
20:5n-3 0.04+0.004  0.2+0.01"
22:5n-3 0.03+0.01 0.1+0.01"
22:6n-3 1.3+0.07 3.7+0.30"
Total n-3 1.540.07 4.240.30"
Total Fatty Acids (ul/m{ wt) 3.5+0.18 3.5+0.06

'Each variable represents the meantSEM, 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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0] 2 33 EFFort nAA 2] 2F 9
2o Aik tiate] HlX| = ol TF ATl A
g3 AAA, HAE D FH2EHE N 2HE9
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n-37] AH4F 9 EPA/AA B €2 ZHAE = W n6
Al A 4F 2 arachidonic acid (AA)/LE2] B35}
WAk Bl g2 SUHEE AF (1512 YEigle 8
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S oAf EF Aol Eoktha Byttt
[14].
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Table 5. Effect of mackerel intake on mouse heart fatty acid
compositions (wt % of total fatty acids)

Control Mackerel
Fatty acids
Total Sat. 34.2+1.77" 36.2+0.82
Total Mono.? 33.242.54 22.842.50"
18:2n-6 4.9+0.28 3.3+0.28"
18:3n-6 0.1+0.01 0.2+0.02"
20:2n-6 1.0+0.08 1.7+0.30
20:3n-6 0.6+0.06 0.6+0.06
20:4n-6 9.0+1.00 8.0+1.02
22:2n-6 0.3+0.03 0.3+0.03
22:4n-6 0.5+0.04 0.3+0.03"
22:5n-6 2.0+0.15 0.2+0.15"
Total n-6 18.4+1.32 14.7+1.49
20:3n-3 0.02+£0.002  0.02+0.004
20:5n-3 - 0.1+0.01
22:5n-3 0.3+0.02 0.8+0.08"
22:6n-3 4.9+0.42 14.5+1.58"
Total n-3 5.3+0.45 15.4 +1.67"
Total Fatty Acids (ug/mg wt)  29.5+£3.24 22.442.24

'"Each variable represents the meantSEM, 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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n-3 A4S O 2 (control)ll Bl 191%=2 715}
AL T Foll A 22:5n-37 22:6n-3¢] FFL LT
oA tZT(contro) BT 272} 167% % 196% =
=718 R tH(p<0.05). Murphy & [22]2 guinea pigE
ojgat] S FEI F AFAFES IAEAR F
AAA R o] A AolA of/E HUKRE 4
o] A-F- tlZET (control)ll WISk} A% AR
] & monounsaturated A|*4Fe] F7He} FAI A A 9
Z T3 A H4Le] ZHAE RSty T XA =4
A1) n-6/m-3 M) HAaE FESAT

o] AAk 24 2] 7 -H(Table 6), & E3FA
Z -6 A O] ko) =
WAk Bk 1S

Ak = monounsaturated % =
o1& Abol= FAAATL, F

o A T 2 (control) BTk 7HA~3}F ] Th(p<0.05). N-6

Table 6. Effect of mackerel intake on mouse kidney fatty
acid compositions (wt % of total fatty acids)

Control Mackerel
Fatty acids
Total Sat.” 35.3+1.37 33.6+0.75
Total Mono.? 35.7+1.66 34.6+1.41
18:2n-6 4.0+0.20 2.3+0.10"
18:3n-6 0.03£0.004  0.04+0.005
20:2n-6 0.5+0.03 0.9+0.09"
20:3n-6 0.5+0.05 0.5+0.05
20:4n-6 5.7+0.49 6.0£0.34
22:2n-6 0.5+0.12 0.240.03
22:4n-6 0.3£0.03 0.2+0.01"
22:5n-6 1.240.17 0.5+0.10"
Total n-6 12.8+0.85 10.7+0.60
18:3n-3 0.1+0.01 0.140.01
20:3n-3 0.02+0.01 0.01+0.003
20:5n-3 0.03+0.01 0.120.01"
22:5n-3 0.2+0.08 0.2+0.02
22:6n-3 4.1£0.60 8.4+0.74"
Total n-3 4.440.63 8.7 £0.76"
Total Fatty Acids (ug/mg wt)  53.8+3.92 41.7+1.51°

'Each variable represents the meantSEM, 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 7. Effect of mackerel intake on mouse adipose tissue
fatty acid compositions (wt % of total fatty acids)

Control Mackerel
Fatty acids
Total Sat. 67.9+1.70'  66.6+0.90
Total Mono.? 16.0£0.62  18.6+0.10"
18:2n-6 4.9+0.28 3.1£0.20"
18:3n-6 0.02+0.003  0.02+0.005
20:2n-6 0.3+0.02 0.3+0.04
20:3n-6 0.03£0.01  0.03+0.01
20:4n-6 0.1£0.04 0.1£0.03
22:2n-6 0.940.26 0.7+0.09
22:4n-6 0.01£0.01  0.02+0.01
Total n-6 6.3+0.32 4.34+0.25"
18:3n-3 0.10.03 0.1£0.05
20:3n-3 - 0.0030.001
20:5n-3 - 0.003+0.002
22:5n-3 - 0.02+0.01
22:6n-3 0.02+0.01 0.1£0.02"
Total n-3 0.1+0.03 0.2 +0.04
Total Fatty Acids (ug/mg wt) 433.7£75.7 304.44+61.3

'"Each variable represents the meantSEM, 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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