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The present study was directed to investigate the antioxidative effects of onion and mustard powder
extracts on fish oil. The oxidative changes of sardine oil with and without onion and mustard powder
extract were estimated by measuring peroxide value (POV), thiobarbituric acid (TBA) value, weighing
method, acid value (AV) and fatty acid composition, periodically.

The results obtained are summarized as follows;

From view point of POV, fat soluble fraction of onion and mustard powder showed much inhibitory
effect on the oxidation of sardine oil, marked induction period to be prolonged about 18 and 20 days,
respectively. But the POV in fat soluble fraction of mustard powder increased remarkably in the
early stage of storage, so it did not show inhibitory effect on the oxidation of sardine oil. In the
TBA value of sardine oil during storage, the water soluble fraction of onion and mustard powder
were more slowly increased than other fractions. The weighing change of sardine oil, contained in
the water soluble fraction of mustard powder, was slower than other fractions, marking 0.5% of
weight gain during 30 day storage. On the other hand water and 80% ethanol soluble fractions of
onion were marked 2.3% and 5.8% of weight gain during 30 day storage. In the oxidative degra-
dation of docosahexaenoic acid, water soluble fractions of mustard powder and onion extracts showed

the strongest inhiditory effect.
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Fig.1. Changes in AV of sardine oil with and
without onion extracts during storage at
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Fig. 2. Change in AV of sardine oil with and
without mustard powder extracts during
storage at 37°C.

E wur

o

™

n

o 10}

o

g

5 6r

>

5 7
1 1 ] 1
0 10 20 30

Storage days

o—s : Control

—: B80% ethanol-extract
o—o: Water soluble fraction
o—o : Fat soluble fraction

Fig.3. Changes in TBA value of sardine oil with
and without onion extracts during storage

at 37°C.
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Fig.4. Changes in TBA value of sardine oil with
and without mustard powder extracts during
storage at 37°C.
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Fig.5. Weight gain of sardine oil with and without
onion and mustard powder extracts during

storage at 37°C.

4001

300 +

200 +

POV (meq/ kg)

100

0 10 20 30 40
Storage days
e—as : Control
~—:80% ethano!-extract
o—o: Water soluble fraction
s—a: Fat solubleé fraction

Fig.6. Change in POV of sardine oil with and
without onion extracts during storage at
37°C.
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Fig.7. Change in POV of sardine oil with and
without mustard powder extracts during
storage at 37°C.

L a¥tewes O R Ados SR BN
2] linoleic acid o] gt HEILNE =AMIlE
o, ol&f S AG AS v gt
Wl md et HBbr& vebllglend ethanol #iH
wel AS whEe] AT HBAEHE JdeidEn
steleh. =3 ol & 4 LA, HER{Lh st
L BaE g B okube sulfide $7F 0.3~
0.5mg/g 2.2 w24 FQ3 FHEAE 3.0mg/g
o2 2 kel B& Aoz Rasiged, BEHE
M E80 &A% o w ¢z dialkyl disulfoxide ¢
AT B4 ¢ S-alkyl-L-cysteinsulfoxide &} 4& =3
shit st etE sted A dxs B s o%
sulfide {b4#= MERILMEMS A=A & A A
gt &) AREDel 2 AL HBAEHL o1 E
Zo g3 allylisothiocyanate &} sinigrin 5-2] b
&8 Z11s=d o § (1984)¢] osld A=A
o] 445 = myrosinase £ sinigrin & s}
B AA olLE 2 ql4tZE} glucose |l Ak
s4ZES JAstEEN Ax BENE B9 SRl
Jrol ZA Astebe Qo AHstn ik
ExE] £BFE Bl Fmstd 37°Ce]
A 4097 AAT JAES REBR #RE Table 15
Table 26] 7}7F 1}eER gle}l. oks}e] 80% ethanol 7

o
ol

2

— 456 —



oksh B AALD AHHS Ak T BREHR

Table 1. Fatiy acid composition of sardine
0il with and without onion extracts
for 40 days at 37°C

Table 2. Fatty acid composition of sardine oil
with and without mustard powder
extracts for 40 days at 37°C.

Fatty acid Control 80%-ethanol H:0

Hexane
14:0 13.97 13. 98 14.12 13.62
15:0 1.74 1.70 1.63 1. 69
16:0 42.25 35.23 36. 57 34.63
16:1 10.43 15.23 15.24 15.96
17:1 1.67 1.97 1. 84 1.92
18:0 4.25 5. 85 5.74 5. 80
18:1 16.75 17.04 16.26 17.25
18:2 2.84 tr. tr, tr.
18:3 0. 89 0.23 1.23 0.57
] 31 3.73 3.58 3.37
20:2 tr. tr. tr. tr.
20:4 0.72 3.02 1.22 2.89
20:5 0.52 1.05 1.09 1.03
22:1 tr. tr. tr. tr.
22:2 0.40 0.18 0.37 0.11
22:5 0.12 0.15 0.17 0.18
22:6 0.13 0.15 0.78 0.63
241 0. 10 0.-14 0.19 0.77
Saturate 62.21 56.76 58.06 55.32
Monoene  29.04 34.73 33.50 35. 90
Polyene 5.64 4.78 4.86 5.41

The fatty acids 18:4 and 20:1 are not calcu-
lated in subtotal percentage.
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Fatty acid Control 80%-ethanol H:0 Hexane
14:0 13.97 12.79 12. 41 12.83
15:0 1.74 1.57 1.52 1.55
16:0 42. 23 34.56 34,15 34.28
16:1 10. 43 14.41 14. 39 14.37
17:1 1.76 1. 20 1.11 1.25
18:0 4.25 7.38 7.31 7.21
18:1 16. 75 15.27 15. 64 15.26
18:2 2.84 1.52 1. 62 1.53
18:3 0:86 1.70 1. 05 1. 05
;g‘l‘} 3.15 3.83 2.94 4.21
20:2 tr. 0.35 0. 36 0. 42
20:4 0.74 2.84 2.83 3.27
20:5 Q.52 Q.95 1.25 Q.68
22:1 tr. 0.38 0.32 0. 31
22.2 0. 40 1. 31 1.26 1.16
22:5 0.13 0.12 0.43 0. 26
22:6 0.13 0.12 0.43 0.26
24:1 ¢. 10 Q.34 3.30 0.24

Sturate 62. 21 56. 30 55.39 55. 87
Monoene  29. 04 31.60 31.76 31.43
Polyene 5.64 8.27 8.91 3.49

The fatty acids 18:4 and 20:1 are not calcu-
lated in subtotal percentage,
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