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The storage stability of sardine oil and the effect of BHA on the oxidation of fatty acids especially,
highly unsatureted fatty acids like EPA and DHA were investigated. The sardine oil was extracted
from round sardine, with chloroform-methanol(2:1 v/v) solvent with/without addition of BHA, and
then stored at 30°C.

The deterioration of oil was examined periodically by measuring acid value(AV), peroxide value(POV),
carbonyl value(COV), and oxygen absorption. The changes in fatty acid composition during the storage
was determined by GLC analysis to elucidate the oxidative stability of individual fatty acid.

Formation of free fatty acid increased rapidly according to the storage time elapsed in the BHA free
oil while it was obviously inhibited in the BHA added oil. Peroxides and carbonyl compounds were
formed very rapidly at the beginning of storage of BHA free oil. But in the oil extracted with BHA,
formation of peroxides was somewhat inhibited and formation of carbonyl compounds was very strongly
inhibited.

Principal fatty acids of sardine oil were Cig:go Cie:t, Cisit, Caois and Ceas acids, and @s-3 poly-
unsaturated fatty acid (ws PUFA) content was very high as much as 23% of the total fatty acid
content.

The oxidative degradation of fatty acids was enhanced at PUFA especially Cz:s and Caz:e acid in BHA
free oil. However, the oxidation was fairly retarded in the oil exXtracted with BHA and the both Cag:s

and Caz:¢ acids remained at the end of a month storage.
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Table 1. Operation conditions of GLC

Instrument Pye-Unicom Series 304

Column 1.5mmx4mm i.d. stainless
steel 15% DEGS on 60~80 mesh
Chromosorb W

Carrier gas Nitrogen, 40 ml/min

Column temp. 195°C

Detector temp. 250°C

Injector temp. 250°C

— 147 —



EHRE - BEER - oLT - %X

GLC 244122 Agstg v

f
-
=)
o

23 4 a3

1. A|20{e HMExM

Table 2. Chemical composition of round

sardine (%)
Moisture Crude protein  Crude lipid  Crude ash
68.5 17.5 10.2 2.3
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Fig. 1. Changes in free fatty acid content of sar-

dine oil during the storage at 30°C.
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Fig. 2. The changes in peroxide value of sardine

oil during the storage at 30°C.

— 148 —



BHA ZnfiHi Aol elih fritrhel wsEFMMRIme Retk

16 O Control
o‘r‘ o BHA
[} L
3 12
) o)
N
g o
£ o
3
o &
3»
5, o000 . X .
0 5 10 5 20 25 30

Storage time (days)
Fig. 3. Changes in carbonyl value of sardine oil
during the storage at 30°C.
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Fig. 4. Changes in weight gains of sardine oil

during the storage at 30°C.
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Table 3. Changes in fatiy acid composition of sardine oil during the storage at 30°C
i Storage time (days)

Fatty acid 0 1 4 10 15 20 29
14:0 7.05 7.71 8.60 11.13 15.29 15.10 21.50
15:0 - 0.89 0.80 1.01 1.66 2.48 2.38 1.18
16:0 20.20 21.73 23.43 28.80 34.78 32.73 36.77
17:0 1.47 1.20 1.20 1.92 1.77 1.95 0.62
18:0 4.97 4.81 4.94 6.35 6.94 6.82 7.03
20:0 1.79 1.09 1.10 1.39 0.63 1.21 0.95
22:0 1.99 2.52 2.56 2.65 2.36 2.17 1.83

Saturated 36. 89 39. 86 42,84 53.90 64. 25 62. 36 69. 88
16:1 8.86 9.30 9.88 11.40 12.22 11.21 10.34
18:1 11.97 12.27 12.79 14.96 15.31 14.71 13.87
20:1 2.69 2.12 2.32 3.17 3.00 3.32 2.53
2211 1.07

Moncoenoic 24. 59 23.69 24.99 29, 53 30. 55 29,24 26.74
16:2 1.61 1.39 1.48 2.16 2.55 2.60 1.45
18:2 1.69 1.78 1.21 1.19 1.46 2.22 0.94
18:3 1.71 1.31 1.36 2.54 - _ —
20:2 3.11 2.18 2.01 1.29 — — -
20:4 2.09 1.50 1.35 1.54 - - -
20:5 13.18 13.61 11.72 3.74 1.19 1.68 —
22:3 0.42 0.96 1.29 0.48 — 0.04 —
22:4 1.00 1.28 0.80 0.89 — 0.60 -
22:5 1.88 1.98 1.49 1.21 — 1.28 0.86
22:6 10.41 10.97 9.46 1.52 - — 0.12

Polyenoic 37.08 36. 46 32.17 16. 56 5.20 8.42 3.37
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Table 4. Changes in fatty acid composition of the oil extracted with BHA during the storage

at 30°C
. Storage time (days)
Fatty acid 0 1 4 10 15 20 28
14:0 7.40 7.67 7.79 8.12 9.34 11.19 14.42
15:0 0.95 0.86 1.19 1.83 1.46
16:0 19.39 21.26 21.10 21.47 25.39 28.94 38.84
17:0 1.70 1.34 1.73 1.61 1.56 1.62 0.67
18:0 4.81 5.07 5.55 5.33 5.94 6.45 7.05
20:0 1.75 1.14 0.72 1.71 0.39 1.46 0.66
22:0 1.41 2.27 2.18 2.62 2.00 1.88 2.11
Saturated 37.44 38. 61 39.07 42.05 44.62 53.37 65. 23
16:1 10.41 9.20 9.28 9.22 9.99 10.62 11.97
18:1 11.57 11.98 12.48 12.00 12.86 13.63 16.48
20:1 2.17 1.74 2.44 2.20 1.57 3.86 3.00
22:1 1.06 0.43
Monoenoic 25. 21 23.35 24.20 23.42 24, 42 28.11 31.45
16:2 2.24 1.50 1.71 1.60 1.63 1.83 1.55
18:2 2.26 1.35 1.92 1.49 1.41 1.03 1.09
18:3 1.87 1.37 2.81 2.24 2.10 2.35 —_
20:2 2.69 2.09 2.61 2.35 2.14 —_ —_
20:4 1.63 1.53 2.36 2.14 1.54 0.86 —
20:5 12.78 13.21 11.45 11.23 10. 50 5.97 0.67
22:3 0.29 0.87 0.21 1.28 0.58 0.39 —_
22:4 1.75 1.96 0.17 1.40 1.16 1.17 —_
22.5 0.01 1.70 1.06 1.63 1.33 0.61 —
22:6 10.32 12.48 11.51 9.25 8.56 4.31 —
Polyenoic 35. 84 38.08 36.71 34,51 30.95 18.52 3.31
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storage at 30°C,
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with BHA during the storage at 30°C.
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