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Monthly Changes in Lipid and Separating Ratios during the Autolysis of

Viscera of Mackerel ( Scomber japonicus )

Wen-Cheng Wang, Hewi-Ling Yeh
Chin-Ling Chai and Chih-Yang Lin

The fork length, body weight and viscera. weight of mackerel (Scomber
japonicus) sampled from the Su-Ao area during the period July 1988 - June 1989
had the highest mean from February to March, being 33.6 - 34.0 cm, 527.7 -
588.9 g and 71.8 - 92.7 g respectively.

In September and October, the lipid content of mackerel viscera were 23.67%
and 16.47% respectively, and the high unsaturated fatty acid (HUFA, C 20:5 + C
22:6 ) content were 18.73% and 15.76%, respectively Which were all higher than
those in other months. The results indicated that the utilization of the lipid from
mackerel viscera was high in these two months.

The oil separating ratio of mackere] viscera was highest after 4 hours of
autolysis at 45 °C, and no obvious change appeared afterward ( 6 - 24 hours ).
There was no apparent difference in digesting ratio during a 2 - 24 hour autolysis
No data on digesting ratio was therefore available for predicting the level of oil

separating ratio.
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Table1 Analysis os fork length, body weight, maturity, viscera weight ratio and oil
content of mackerel caught in the Su-Ao district fron July 1988 to June 1989.

Month Fork length  Body weight fatness Viscera weight B/B.W.* Viscera oil
(cm) (g) (Kg /) (g) *) ¢
B.¥W. B
1988
July 29.24+2.3 332.5+ 88.1 13.3 25.64+10.8 7.70 13.98
Aug. 31.3+3.2 413.84110.3 13.49 29.2+ 8.1 7.06 7.48
Sep. 31.94+2.2 445.7+102.0 13.73 38.5+14.1 8.64 23.786
Oct. 22.8+1.8 181.0+ 48.7 15.27 15.6% 6.5 8.52 16.74
Nov. 32.41+2.6 450.3+ 97.2 13.24 36.94+13.1 8.20 14.31
Dec. 22.8+1.3 144.24+ 29.8 12.17 9.3+ 3.2 6.45 7.11
19898
Jan. 24.6+1.4 192.84 31.2 12.95 16.2+ 6.2 8.40 4.55
Feb. 34.0+1.7 588.9+119.7 . 14.98 92.74+44.6 15.74 5.28
Xar. 33.6+2.3 £25.7+ 87.3 13.86 71.84+25.5 13.66 3.97
Apr. 32.84+3.0 426.7+£131.2 12.09 43.4+33.1 10.17 3.20
Hay 34.0%+3.0 488.24140.4 12.42 40.5412.3 8.30 7.35
June 34.21+3.5 486.04 166.3 12.15 53.1+36.2 10.93 4.20

% Viscera weight / Body weight
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Table2 Changes in the oil-separating and digesting ratio of the viscera of mackerel
digested at different time.

- - e ey e e e

Digesting time Repeated treatment 0il separating ratio Digesting ratio

( hour ) ( No. ) (%) (%)
2 6 2.85+2.65 86.66+2.65
4 6 5.0040.78 83.684+2.58
6 3 4.2840.49 84.32+1.04
8 3 4.404+0.46 86.08+2.59
10 3 4.61+1.06 87.56+1.33
24 3 4.904+0.93 86.78+3.14




Fatty acid(%)

July Aug. Sep. Oct. Nov. Dec.

“C14:0 6.0440.19 5.14+0.07 5.2040.09 3.66%0.27 5,1940.13 T

C15:0 1.814+0.03 1.58+0.01 1.56+0.05 1.2140.24 1.751:0.04 gsgiggg
C16:0 27.72£0.48  20.91£0.19  21.3340.21  22.1240.88  21.6740.35 25.0740.58
C'16:1 6.1140.03 5.7740.04 5.9240.10 4.6340.47 5.4240.05 4.2240.02
C17:0 3.154+0.04 3.1240.02 3.204+0.03 3.5440.05 3.8040.06 4.0040.10
C18:0 §.7040.49 7.24+0.04 7.29+0.08 9.9740.47 9.4740.25 13.87+0.17
C18:1 19.42£0.17  15.5540.08  16.8940.24 19.164+0.58  14.3440.23  20.05+0.29
C18:2 1.8240.02 1.8940.03 1.9240.03 1.7740.04 2.09+0.01 1.91+0.95
C18:3 0.7040.03 0.65+0.28 0.93+0.01 0.7840.02 0.68+0.16 0.61£0.13
C20:0 0.85+0.04 0.69+0.11 0.65+0.03 1.004£0.08 1.164+0.34 1.4240.10
C20:1 3.7940.04 4.29+0.37 3.7740.11 3.83+0.36 3.2540.76 4.1940.51
C20:2 0.9740.05 0.78+0.04 0.76%0.07 0.774+0.08 0.73+0.04 1.00£0.13
C20:3 0.34+0.03 0.4340.03 0.304+0.03 0.2540.03 0.24+0.02 0.214+0.08
C20:4 1.8240.06 3.4640.03 3.1740.04 2.8440.13 2.7240.03 2.04+0.07
C20:5 4.29+0.27 8.09%0.11 7.4040.28 5.54+0.14 6.63+0.12 3.6940.56
C22:0 0.77+0.08 0.8840.03 0.8440.07 1.0040.24 0.8140.03 1.08+0.12
Ca2:1 1.9540.05 1.4440.03 1.23+0.12 1.1340.27 0.92+0.02 1.414+0.28
C22:2 0.4340.29 1.53+0.07 1.7340.24 1.6040.46 1.1840.06 0.81+0.10
C2:4 0.9440.07 1.75+0.04 1.8740.07 2.324+0.26 2,.2240.11 1.76+0.13
C22:6 5.46£0.34  12.2640.18  11.3340.14  10.2240.04  12.6840.24 5,1640.10
C4:0 1.91+0.09 2.5640.02 2.5540.07 2.6740.21 2.8740.08 2.01+0.07

Saturatgd 51.954+0.49 42.21+0.19 42.724+0.21 45.1740.88 46.931+0.35 52.81+£0.58
Honsenoic  31.2740.17 27.05£0.37 27.8140.24 28.7540.58 23.9340.76 29.8740.51
Polyenoic  16.77410.34 30.84%0.28 29.48%0.28 26.09+0.45 29.1740.24 17.1940.95

R4 BRBE1AE 6 AARKEHATIRLT 8BE R
Table 4 Fatty acid component of the viscera of mackerel caught in the Su-Ao district

from January to June 1989.

Fd

Month (198%9)

Fatty acid(%)

Jan. Feb. Mar. Apr. . Nay June
Cl4:0 2.704+0.08 2.91+0.13 '2.1240.22 2.36+0.46 1.56+0.08 2.78+0.22
C15:0 . 1.15£0.28 1.54£0.19 1.07£0.15 1.274£0.53 0.5540.02 1.234+0.29
C16:0 20.90+1.23 20.84+£0.93 22.494+0.90 23.5840.56 26.46£3.15 21.12+1.63
C16:1 4.914+0.28 4.54+0.04 4.19+0.22 4.174+0.13 3.7940.18 4.4110.16
C17:0 3.15+0.11 3.96+£0.17 2.98+0.02 3.79%£0.25 3.89+0.13 3.47+0.22
C1la:0 8.11+0.08 7.9240.42 8.31+0.71 10.53+0.76 13.48+1.39 9.79%+1.32
C1s:1 18.644+1.08 14.45+0.09 17.38+0.55 15.4240.63 11.94+0.29 14.98+0.62
ci1s:2 1.91+£0.04 2.01%0.15 1.954£0.13 1.38+£0.74 0.571+0.34 1.394+0.45
C18:3 1.07£0.11 0.8040.34 0.78+0.11 0.85+0.34 0.35£0.29 0.83+0.11
C20:0 0.70+0.06 0.61+0.22 0.44+0.18 0.70+£0.22 0.334+0.24 0.881+0.04
C20:1 3.04+0.12 2.52+£0.34 1.66+0.14 2.16+0.48  1.83%0.42 2.45+0.40
C20:2 0.93+£0.02 0.62+0.14 0.56+0.22 0.82+0.28 0.42+0.22 0.82%0.33
C20:3 0.25%0.07 0.28%0.07 0.164+0.04 0.15£0.10 0.13%0.10 0.2410.06
C20:4 2.9940.23 3.8140.20 3.2640.09 3.99+0.19 5.39+0.31 4.4040.35
C20:5 7.28%+0.45 7.341+0.37 §.11£0.27 4.52+0.33 6.614+0.92 6.651+0.08
C22:0 0.94+0.14 0.91%0.16 0.57%0.11 0.99+0.42 0.67+0.39 1.0640.49
Ccz22:1 0.8840.17 0.88+0.14 0.99+0.22 1.444+0.49 0.79%£0.27 1.30£0.47
C22:2 1.17£0.29 1.08+0.22 0.43+0.05 1.091+0.61 0.384£0.13 1.43£0.70
C22:4 2.13+£0.24 2.54+0.21 1.82+0.11 2.47+£0.04 2.341+0.81 2.29+£0.37
C22:8 14.714+0.60 18.38£0.42 21.88+0.68 16.70%£0.65 17.07£0.78 15.844+0.32
C24:0 2.30+£0.14 2.06+0.14 2.02£0.13 1.90%+0.06 1.724+0.67 2.65%0.23

Saturated 39.95+1.23 40.7540.93 40.00+£0.90 45.12+0.7¢ 48.66+3.15 42.98+1.63
Monoenoic 27.47+£1.08 22.394+0.34 24.2240.55 23.19%0.63 18.35+0.42 23.14%0.62
Polyenoic 32.441+0.560 36.86+0.42 35.95+0.68 31.9840.74 33.26£0.92 33.89£0.45
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Table5 Analysis of fatty acid content (%) of the viscera oil of mackerel caught in the
Su-Ao district from July 1988 to June 1989.

Oleic series * EPA + DHA A/ B
(R) (B)
1988
July 31.64 .75 3.25
Aug. 25.33 20.35 1.25
Sep. 27.03 18.73 1.44
Oct. 31.68 15.76 2.01
Nov. 26.58 19.31 1.38
Dec. 36.44 8.85 4.12
1989
Jan. 29.73 21.99 1.35
Feb. 29.18 25.72 0.98
Mar. 28.42 26.99 1.05
Apr. 38.19 . 21.22 1.80
May 26.34 23.68 1.11
June 26.99 22.48 1.20

% 0leic series = C 18:0 +# C 18:1 + C 18:2 + C18:3
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Fig1 Comparison of unsaturated (M) and saturated ([]) fatty acid of the viscera oil
of mackerel caught in the Su-Ao district from July 1988 to June 1989.
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