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Fatty Acid Composition of Fish Oils — III.

Fatty acid composition of oils from dorsal and ventral flesh in jack mackerel

by

Tadashi UEDA

The fatty acid compositions of the lipids from the flesh in the dorsal half and the
ventral one in the jack mackerel (Trachurus japonicus) sampled from over different
seasons were determined by GLC analysis. The significances of the quadractic and the
linear regressions of the fatty acid composition on the oil content were examined by the
same statistical methods as those used in the preceding paper?.

The examination with the rejection zones of respective regression lines showed that the
observed values in the ventral flesh scarecely took the values significantly different from
those estimated by the regression lines of the composition in the dorsal flesh; and the same
was true of those in the dorsal flesh. The data on both of the parts were, accordingly,
pooled; and the regression equations were estimated. The quadratic coefficients in most of
them were insignificant. And the coefficients in the regression lines took the similar values
to those estimated from the data on the whole flesh reported in the preceding paper?).

These facts suggested the following possibility: The different compositions according

to the parts should be attributable to the different oil contents.
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Table 1.

s

27y

The estimation of the quadratic and linear regression equations of the relative

contents of respective fatty acids (y) (in weight percentage) on the total lipid contents
(x) (g per 100g flesh} in the dorsal flesh, and the comparison with the expectant linear

equations.

x =y g a; ag Foy Fyp 7 bo by Fu1 n| Bg By t1 2 I m
Ty ~Tq | 2.23 —0.09 0.04 0.0050.41 5|—1.33 0.68 28.59**6[0.46 0.54 —0.59 1.105 0.785 6
T-Dy:0 | 3.29 —0.03 0.004 0.003 0.006 5 3.17 0.015 0.043 6
T-Dig:o [11.82 4.15 —0.26 1.86 1.19 5| 20.3¢ 0.8 4.2 6
T-Dw:11 2.62 1.63 —0.08 10.94 4.55 5 5.3 0.6 48.97*%¢
T~Dig:o} 7.95 —0.43  0.024 0.17 0.09 5 7.16 —0.13 0.94 6
T~D1g:1116.98 0.67 —0.006 0.21 0.003 5| 17.16 0.60 11.1 * 6
T-Diyg:2| 3.29 —0.73 0.05 8.8 7.95*%5 1.52 —0.045 0.84 6
T-Do:1| 2.44 —0.17 0.012 0.06 0.05 5 2.05 —0.02 0.033 6
T-Dan:5 | 6.44 —0.001—0.01 0.000 0.015 5 6.78 —0.13 1.00 6
T-Dg2:6120.76 —2.19 0.10 0.85 0.27 5| 17.60 —0.97 10.47* 6

Note: T : Total lipid contents ( g per 100g flesh )

Tv and Tq : Total lipid contents in the ventral flesh and dorsal one respectively

Di: j: Weight percentage of fatty acid Ci:jin the total lipid of the dorsal flesh
i : Carbon number of fatty acid,j : Number of double bond
The constant and coefficient are difined as follows:
y=ag +a1x+a,x*, y=ho + b1
y=Bg + B1x
Fij: Senedecor’s F value of the jth order regression coefficient in the jth order equation,
with 1 and n degrees of freedom
£;: Student’s ¢ value of the comparison between b, and By, with n degrees of freedom
1, : Student’s ¢ value of the comparison between bjand By, with n degrees of freedom
F : Snedector’s-F value of the comparison between the estimated linear regression equation
and expectant one, with 2 and n degrees of freedom
*: Significant at 0.05 level

Regression equation
Expectant equation

Significant at 0.01 level

Table 2. The estimation of the quadratic and linear regression equations of the relative contents
of respective fatty acid (¥} on the total lipid contents (x) in the ventral flesh.

x4y 29 a; ay Fo1  Fao 7 by by Fii1 =
T—Via:o — 1,836 1.103 —0.051 3.2 3.1 5 3.18 0.025 0.11 6
T—Vis:0 15. 43 149 —0.04 5.2 1.99 5 19.68 0.58 54.79** 6
T—Vis:1 - 0,55 1.53 —0.06 6.99 4.04 ) 4.8 0.37 22.59*x §
T—Vig:o 8.39 —0.16 —0.0007 0.04 0.0004 5 8.46 —0.17 53 * 6
T—Vis:1 12.54 1.61 —-0.06 0.77 0.5 5 18.54 0.32 2.7 6
T—Vig:2 .61 —0.06 0.0015 0.04 0.01 5 1.47 —0.03 0.98 6
T—Va:1 2.80 —0.17 0.007 0.066 0.05 5 2.16 —0.03 0.96 6
T—Vao:s 8.53 —0.30 0.008 0.16 0.05 5 7.7 —0.1 2.75 6
T—Va:s 30.54 —3.28 0.126 2.66 1.76 5 18.2 —0.63 7.13* 6

Note : V;:; Weight percentage of fatty acid C;:j in the total lipid in the ventral flesh
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Fig. 2. The comparison of the fatty acid compositions of the ventral part with those of the
dorsal one, after the rejection zones of the regression lines on the oil contents.

Solid circle ...... Dorsal part

Open circle ..... Ventral part

Solid line ..... Regression line estimated from doxsal flesh
Broken line ..... Regression line estimated from ventral one
Solid curve ..... Estimated rejection zone of the dorsal flesh
Brocken curve ..... That of the ventral flesh
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Table 3. The comparison between the linear regression coefficient of the dorsal flesh and that
of the ventral flesh.

Cu:o Cuw:o Cis:1 Ciw:o Cisir Ciezz Caw:r Caois Cezie
t2 — 0.08 0.658 1.68 0.519 1,071 0.183 0.094 0.47 0.882
df 12 12 12 12 12 12 12 12 12
big 0.015 0.85 0.59 =—0.13 0.63 —0.04 —0.02 —0.13 —0.97
biw 0.026 0.57 0.37 —0.2 0.32 —0.03 —0.03 —0.10 —0.63

Note: df : Degree of freedom
b1g: The linear regression coefficient of the dorsal flesh
b1+ That of the ventral one

IBIiEE L L AR BB OMIZEZEEZ - D5h% v, 202 5D . F & V. F & TldF CHEm clehhiEd
WEITLTWE LHT s N,

RIBEBROEHNERLEIBRE OITOMEL 5, FEBRO L5 2ARAROSE S URIBE, BEP &R » 5
OB OB O 5 P IFBAEDEN ORI L 3 5HEERICERT 20 Cld b vwh g s h 5,

34 D FHIUV. FERALAZVGAOESHE & EREAKOBRE  JBRED.F L V. F 2
T EBE B I ARBEORIFBHROEL YR IZEHEOMEBIER 5 L LTHATES 29 2% L
5570, FRIBOISHBIZ>WCHES2BE LT, Z0MEE (yaEhil y,) OFHE (2gF
2l xy,) WK B 2REEE LU LRERRERD, Fh50BREREBRBOEEEEZRIT L, 20
RS4RI, TAERERELESKIIRLE,

TRCOEEIZOWT, D.F V. FTxs e, b\ FEVREZ12E0P2DET ay IEREHLE
Botey ZHIEEZ 5L ETHEA {g/100g]) LIToEBBIzowTHRE L2 stBbhs,

— 167 —



168 E M 1E ARABFER 21 (1)

Table 4. The quadratic and the linear regression equations of the relative contents of respective
fatty acids () { in weight percentage ) on the total lipid contents (x) (g per 100g flesh )
estimated from all the data ( those of both of the parts being pooled ), and the comparison
of the linear ones with those of the whole flesh reported in the preceding paper.

r—y ag al a2 Fgy Fgo n bo 51 Fi1 =) By B 131 to Fe n
T—Tu:g | 2.63 0.16 —0.007 0.61 0.43 13} 3.11 0.03 0.54 14} 47 0 —8.24% 0, 33.9 ¥ 14
T—Tis:0 §18.79 1.31 —0.05 2.76 1.21 1312188 0.45 §.58% 14]18.2 0.45 —4.26% 0.19 91 * 8
T—Tis:1 4,26 0.89 —0.03 6.54 3.17 13| 6.48 0.28 14.82* 141 7.1 0.2 0.85 1.3 1.28 14
T—Tig:0 | 7.00 —0.03 —0.003 0.01 0.02 13| 7.17 —0.08 1.96 14 6.7 0 —0.79 —1.40 129 U
T—Tis:1 |15.98 1.02 —0.04 3.89 1.70 13}18.38 0.36 11.91* 14]16.6 0.3 5.61¥ 0.58 15.92** 14
T—Tig:2 1.74 —0.11  0.005 1.23 0.71 13} 144 —0.03 2.11 14} 12 0 -0.71 —156 147 14
T—Ta0:1 2.13 —0.032 0.0004 0.03 0.001 13] 2.11 —0.03 0.44 14] 2.9 0 —7.17% —0.81 26.01%* 14
T—Ty:s | 6.71 —0.08 0.002 0.07 0.008 13| 6.61 —0.05 0.8¢ 14} 6.7 0 —2.307 —0.869 3.04 14
T—To:s | 19.61 —1.56 0.06 3.66 1.78 13| 15.74 —0.50 9.10% 14}117.0 —0.55 —1.35 0.30 0.96 14
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Fig. 3. The regression lines of the fatty acid composition on the oil content ( the data of both of
the parts being pooled ).

Solid circle ..... Dorsal part

Open circle ..... Ventral part

Solid line ..... Estimated regression line ( the data of both of the parts being pooled }
Broken line ... That of the whole flesh ( shown in the preceding paper )

Chain line ..... The expectant one

Thick line ..... That with the significant linear regression coefficeint

Thin line ..... That with the insignificant one
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Supplementary Table. The fatty acid compositions of total lipid in jack mackerel flesh,

Ventral flesh Dorsal flesh

Dat Nov. Nov. Nov. Dec. Dec. Jan. Feb. Feb.| Nov. Nov. Nov. Dec. Dec. Jan. Feb. Feb.
ate 10 14 21 1 15 26 2 4 10 14 21 1 15 26 2 4

Lipid conts.} 10.0 13.3 14.3 6.1 86 59 13.2 153} 43 6.3 9.6 2.4 41 3.8 ‘9.5 8.4

14:01 3.4 3.9 35 36 47 2.1 35 30f 29 42 3.4 37 31 26 33 29
14:1]1 0.2 0.2 0.2 02 03 02 03 02| t t t t 0.2 0.2 0.2 02
15:0y 0.7 0.8 08 06 07 05 06 0.6{ 05 08 08 06 06 0.7 06 0.6
15:11 ¢ 0.1 02 0.2 01 04 01 02] t t t 0.3 0.2 03 0.2 01
16:1125.7 27.9 28.2 24,0 25.1 21.7 27.3 27.8124.6 28.8 30.9 20.3 20.9 26.7 24.0 27.9
16:21 9.0 10.0 96 7.3 9.2 58 9.8 106} 7.6 10.2 10.2 6.5 7.8 7.2 10.8 10.6
17:07 1.5 2.1 13 20 1.9 16 1.3 L2} 1Lz 17 17 1.8 1.8 1.2 09 L7
171y 1.3 1.3 L4 L3 1.3 L1 09 07708 11 14 12 1.4 09 06 0.9
18:0} 6.0 7.7 57 7.3 71 7.7 58 55|58 7.9 59 80 61 57 60 57
18:1119.8 24.2 23.7 18.8 24.8 20.5 22.4 22.2]|18.9 225 23.1 19.1 21.1 17.6 232 20.9
18:21 0.8 09 1.1 L4 L7 L1 1.2 L1109 LO 1.2 20 L5 10 1.3 11
18:3] 0.4 0.6 07 07 1.2 05 05 06] 06 09 09 1.0 09 07 0.6 04
18:41 0.7 0.7 0.7 0.6 1.0 05 03 02} 1.0 LO 0.9 07 09 ¢t 0.3 0.2
19:01 0.2 0.4 t t t t t t - - - = =  — 06 t
19:11 0.3 03 0.3 0.3 06 04 0.3 03] ¢ t 0.3 0.4 05 04 0.3 0.3
20:01 0.3 0.3 ¢ t t t t t t 0.5 t t t t t

2001} 1.2 L2 L1 L7 27 21 2.3 24 L4 13 L4 1.8 23 2.8 2.4 23
20:21 t t 0.2 03 0.4 05 0.4 0.2} t t t i 0.4 05 03 02
203 1.3 L2 1z 22 19 18 0.9 10} L5 1.3 08 23 1.8 15 L3 10
20:41 0.4 0.6 0.6 08 14 04 07 06} 09 04 07 07 03 03 07 05
20051 7.1 50 53 63 66 75 61 68| 7.3 .8 4.6 64 6.4 56 58 70
22:01 t t t t t t t t t t t t t t t 0.2
22214 L2 07 09 L4 27 1.0 13 0.9{ 16 07 08 1.3 29 1.2 12 L2
22:31 0.6 06 03 06 0.8 06 07 03}04 07 05 1.1 08 06 03 03
22241 0.9 L1 09 09 08 1.2 08 06} 18 1.0 1.6 22 20 07 04 03
22:5) 2.2 L2 L7 27 19 28 14 11| 26 15 16 28 2.2 19 1.2 13
22:6113.4 63 98 139 101 168 9.7 10.8{165 7.7 7.1 154 13.0 13.3 9.7 1L0
24:14 1.3 1.0 0.9 09 L7 17 14 1.1} 1.1 t t 0.4 1.3 1.0 12 11

Weight percent of fatty acid compositions

Note: £ .......... trace
Lipid contents ......... [ g/100g flesh]
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