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Study on the Diet of Yellow-Tail Cultivation—L.
Fatty Acid Composition and the Properties of Lipid Extracted
from Cold-Stored Sand-Eel

By

Tadashi UepA and Tetsuo NAGAOK

It is nccessary to take heed of diet freshness when yellow-tail, Seriola quingueradiala,
is fed on sand-eel, Ammodytes personatus, since fatty sand-eel caught in summer often
demonstrates fat deterioration during its cold storage. The fish fed on such deteriorated
diet occasionally depresses its quality having unpleasant alteration of epithelial pig-
ments, namely “kuronbo”.

In this paper, fatty-acid composition and the properties of lipid obtained from
the sand-cel kept at -20~-5°C have been discussed, because the qualitative change of
sand-eel during its storage is supposed to be closcly related to the pigmental altera-
tion of yellow-tail. The results obtained arc as follows:

1. The fatty-acid composition of the lipid extracted from spoiled fish kept at room
temperature of about 30°C for 24 hours was nearly the same as that from fresh

" one (Fig.2 and Table 3).

2. As for the lipid from the specimen kept at -20°C for almost six months, the slight
change in [atty-acid composition was observed as shown in Fig. 3. No apparent
change, however, was recognized in its general properties like in the case of the
specimen kept at room temperature. The growth of puffer-fish, Fugu rubripes, fed on
the same specimen kept at -20~-5°C, showed no extraordinary change.

3. As for the commercial specimen kept under unsatisfactory storage administration
for about 75 days at -10~-3°C, the properties in general and the fatty-acid com-
position of its lipid obviously diffed from fresh one. According to the analysis by
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gas-chromatography, the variations of Cz:¢ acid and an unknown substance which
had the similar retention time to that of Ciz:0 acid were noteworthy as demon-
strated in Fig. 4 The yellow-tail fed on the same specimen showed the typical
appearance of “kuronbo”, and died soon after the occurance of the symptom.
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Table 1. Conditions for gas-chromatography.

Apparatus
Liquid phase

Column

Column temperature

Detector
Carrier gas

Flow rate of hydrogen gas

Flow rate of air

Shimadzu GC-1B type.

Diethylenaglycol succinate polyester (10% wfw) on 60 to 80
mesh Shimalite—W,

4 mm diameter, 3 m length.

205°C

Hydrogen flame ionization detector system, 215°C

Nitrogen gas, flow rate...... 60 mlfmin

48 ml/min.

1.35 {/min.
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Table 2. Value of PH and trimethylamine contents in the flesh of sand-eel No. 1, kept at room
temperature for 24 hours,

Storege time (hrs.) 0 3 : 24
PH 6.32 6.42 ‘ 6.80
TMA (mg%) : 0.5 : 0.7 ' 57.4

Table 3. Variation of fatty-acid composition of lipids extracted from sand-cal, No. 1 during its
storege st room temperature for 24 hours,

Storege time (hrs) : o 3 24 Storage time (hrs) ! 0 3 ; 24
Acid value 0.7 1.8 4.3 Acid value 07 i 1.8° 4.3
lodine valuo | 162.9 | 161.0 154.8 | lodine value 162.9 | 161.0 | 154.8
C o0 ‘ tr. e |t Cis:o 4.6 4.4 4.3
. Cio:0 @ tr e tn | Cisur . 9.4 9.4 9.0
" Ciszo " S 0.1 Cisze | 201 2. 2.1
(Cisze . Oy 00 0.1 Cissst 22| 20 21
PCran?l 0.1 oa 0.1 Cis: 4.8 4.9 5.1
| Cie 490 5.0 5.4 Cao:o .20 11, 0.9
Fatyecide e 04 04 o4 vy i | Cre 04 05 04
Ciso 09 08 0.8 | Caoug 1.2 1.2 .
Cisn? 0.2 02 0.2 Cao:y 1.2 0.7 0.8
Cia:o 17.1 16.4 17.0 Cao:s 14.5 14.8 14.8
Ciszi 63 6.3 6.4 Cae:a 25,01 255 257
Cizzo” 1.2 1.2 1.2 Carn 1.5 1.8 1.4
, Ci13y? 0.9 0.9 0.8
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Fig. 2. Integral patterns of fatty-scid composition of the lipids from sand-eel,
No. 1 kept at room temperature for 0, 3 and 24 hours.
= () hour, =—=e- 3 hours, 24 hours.
e Upper figures of Fatty-acid composition denote carbon number, and
lower figures express the number of double bond in fatty- acids,
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Table 4. Value of PH and trimothylamine contents in the Flosh of sand-eel, No. | during the cold
storsge at —20°C

Storego time (days) ’ 0 } 2 9 15 28 59 l 9
o : e — _
PH . 6.32 6.40 6.47 6.47 6.50 6,50 6.00
TMA (mg %) 0.5 Lo | o3 1.1
| :

Table 5. Variation of Fatty-acid composition of lipids oxtracted from sand-eel during its cold storage.

Sample examined i No. 1 ' No. 2 i No, 3

N . ; ) ST . i 7 ! “sbout | about | about
?torage time (days) 0o : 2 6 9 15 28 | 59 % . 171 . 5 120 “ 75

Acid velue o7fxo%|1;o93|5?17-2.7 46544?65 7.2 24.6

Iodmo value 162 9 158.3 162.4153.4 I56 8 194.1:153.5 188 2 173. 0 161.51 l88 4 140.3
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Ciszo| 01 0l ol o] 0l 0l 0] 0Ll 03] 00| | e

|

 Cizu? 0.1 0.1 0.1 011 0.1 0.4} 01y 01y =} O] 01 Ol
Ciizo| 4.9] 4.9 5.1 5.2} 52! 55| 5.6 52| 3.9| 4.6| 4.5| 4.1
Cis:1| 041 0.3] 0.4 0.4 0.3 0.4 03| 03] 0.3 0.4 0.3} 0.4
Cis:0| 09 08! 0.8] 08| 08| 09| 0.8, 0.8} 1.0| 0.8] 0.8| 0.6

0
1
]
Cis:1? 0.21 0.2 0.2} 0.2 0.1 0.2} 0.2| 0,1, 03! 03] 0.1 0.2
0
1
o

Cro:o [17.1]12.3 17.6 | 18.0 1 17.8 | 18.1 | 18.4 | 17.1 | 14.1 { 20.0 | 18.1 | 21.0

 Cio1 | 6.3] 5.4 6.5 6.6 67| 6.8 7.1| 6.7 6.0! 6.5 6.6| 8.7

Cure | 120 127 t2! n2] 12 L4 Ll o] 12! L1l 0.9 9.4

Fauy ecid | c72 0.9 0.9 0.9 08] 0.8] 09, 0.8 09! 1.1 09} 0.9} 09

Ciso 4.6 4.7 4.5 4.6' 4.7 4.8 45' 4.6 55] 47! 4.4 3.9

Cis:1 | 9.4 9.0010.1 10.1 10.1. 9.4' 9.9 9.3 1.1} 10.7i 9.9 13.5

S Cis:zc 2.1 20 1.9 1.9 2.0 1.9 L9 1.6 2.1 1.7 1.6 l.4

Ciss | 2.2 1.8, 1.9 1.9, 1.9, L9 1.8/ L9 L7 17, 20} 16

Cisu i 4.8 46 4.6 4.8 4.9 4.4 4.3 45 47 49. 55| 35

[ Cao | 1.2 09 0.8 09,09 10,09 1.0 08 091 13| LI

Coose | 0.4 07| = | = 05) 04 03 04 04| 0.4) 06
Ciomz 1.2 1.4 L4l 1.3* 1.1 1.8 (

1.1 1.2 1.6 09, 09} 0.7
| Croua - 1.2 09 0.7 o vl 14 0.8 0.6 0.8 | oat 0.8! 0.6
c-..u;:,%ms 14.3  14.9 15.2 15,1 139‘153‘157 14.8 | 13.3 | 14.1 } 11.3
Cizze | 25.0 26.0 246 25.9 ' 26.4 | 22.5  24.7'25.9 [ 27.524.4 | 25.7 | 15.6
Csq:p 0 1.5 1.6 161 ~--121*1 ---!09‘11011111 1.0

The storage tempersture of both samples, No. | and No. 2 were administrated below —5°C, but
of the sample of No. 3 it was accidentally raised above 0°C for 2 days during cold storage.
¥orrane Peroxide value
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Fig. 3. Integral patterns of fatty-acid composition of tho lipids extracted
from sand-cel, No.. 1 stored at —20°C for 0, 28 and 171 days.

e ) hcur, =ea- 28 days, 171 days.

* e Upper Figures of Fatty-acid composition denote carbon number,
and lower figures express the number of double bend in fatty-
acids,
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Fig. 4. Comparison of the integral patterns of fatty-acid composition of
lipids extracted from the sand-eels which kept at various conditicns
of cold storage.

e flesh sand-eel (No. 1).

~--- sand-eel, No. 2 kept at —20~ —5°C Ffor about 75 days.
sand-eel, No. 3 kept at —10~—5°C for about 75 deys, but
its surrounding temperature raised above 0°C for 2 days.

..... Upper Figures of Fatty-acid composition denote catbon number,
and lower Ffigures express the number of double bond.
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