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Hygiene of fish feed.
II. Effect of gamma radiation and
butylated hydroxyanisole on the chemical composition and
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Abstract : The chemical composition of fish feeds (mackerel, gizzard shad, shrimp and formula feed) were
analyzed and compared with those of untreated and irradiated (5 kGy) feeds, and the effects of gamma
irradiation (5 kGy) and butylated hydroxyanisole (BHA, 200 ppm) on feeds spoilage were investigated by
determination of thiobarbituric acid (TBA) value and peroxide value for 14 days at 20°C, 4°C or -20°C.
Crude protein, crude lipid, crude fiber, crude ash and nitrogen free extract were not significantly changed
by gamma irradiation with the dose of 5 kGy. Immediately gamma irradiation increased the initiative
oxidation of feeds as expected. But BHA was found to be greatly effective in minimizing the radiation-
induced peroxidation (p<0.05). The TBA value and peroxide value increased with the elapse of the storage
period. The level of lipid oxidation was increased depending on the rise in storage temperature. But the
additions of BHA inhibited the lipid oxidation (p<0.05).

Key words : gamma-radiation, chemical composition, lipid oxidation, butylated hydroxyanisole (BHA),
fish feed
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Table 1. The effects of irradiation (5 kGy) on the chemical
composition in mackerel (%)

Treatment
Untreated sample Irradiated sample
Moisture 61.85 62.52
Crude protein 19.26 20.19
Crude lipid 10.71 1041
Crude fiber 0.13 0.20
Crude ash 2.36 2.79
Nitrogen free extract 5.69 4.16

Table 2. The effects of irradiation (5 kGy) on the chemical
composition in gizzard shad (%)

Treatment
Untreated sample Irradiated sample
Moisture 69.31 70.32
Crude protein 13.99 14.45
Crude lipid 10.96 11.64
Crude fiber 035 0.09
Crude ash 2.53 3.22
Nitrogen free extract 2.86 0.28

Table 3. The effects of irradiation (5 kGy) on the chemical
composition in shrimp (%)

Treatment

Untreated sample Irradiated sample

Moisture 83.98 83.43
Crude protein 10.00 9.92
Crude lipid 042 0.30
Crude fiber 1.87 1.38
Crude ash 2.51 3.58
Nitrogen free extract 1.22 1.39

Table 4. The effects of irradiation (5 kGy) on the chemical
composition in formula feed (%)

Treatment

Untreated sample Irradiated sample

Moisture 9.14 8.73
Crude protein 37.74 40.50
Crude lipid 6.97 6.91
Crude fiber 1.23 1.43
Crude ash 10.86 12.35
Nitrogen free extract 34.06 30.08
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Table 5. Effects of irradiation (5 kGy) on TBA values (OD 538) of gizzard shad during storage at 20°C, 4°C or -20°C

Temperature Storage period (day)
Treatment

(°C) 0 3 7 14
20 Untreated 0.618+0.054* 1.473£0.173* 1.964+0211° 2.9461+0.314*
Irradiation 0.820+0.067° 1.715+0.210° 2.038+0.208* 3.260+0417°
BHA 0.184+0.021° 0.31410.023° 0.651%0.028° 1.173+0.113°
BHA + irradiation  0.245+0.031¢ 0.442+0.087° 0.862:1+0.062° 1.233£0.098°
4 Untreated 0.618+0.041° 1.052x0.101* 1.467+0.171* 2.280%+0.196%
Irradiation 0.820+0.043° 1.243+0.096* 2.081+0.213° 2.5154+0.336*
BHA 0.184+0.021°¢ 0.299+0.019° 0.568 1 0.064° 1.145+0.107°
BHA + irradiation  0.245+0.017¢ 0.379+£0.031° 0.6571+0.071° 1.129+0.093°
-20 Untreated 0.6181+0.041° 0.800+0.073* 0.9841+0.061* 1.721+0.134*
Irradiation 0.820£0.077° 0.813+0.069* 1.280£0.143° 1.558+0.176*
BHA 0.184+0.009° 0.243+0.018° 0.3421+0.014° 0.348+0.024°
BHA + irradiation  0.24510.031¢ 0.301£0.031¢ 0.267£0.021¢ 0.264+0.029°

TBA values within the same storage periods and same storage temperatures with different italic letters were significantly different

(p<0.05).

Table 6. Effects of irradiation (5 kGy) on peroxide values (meq/kg) of gizzard shad during storage at 20°C, 5°C or -20°C

Storage period (day)

Temperature

o Treatment

°C) 0 3 7 14
20 Untreated 0 12.71£0.85* 46.87+3.31° 94.37+3.01*
Irradiation 0 33.05+2.21° 58.95+3.41° 129.59+8.21°
BHA 0 0 8.65+0.67° 41.49+3.26°
BHA + irradiation 0 1.12+0.09° 11.97+1.43¢ 54.71+4.38¢
4 Untreated 0 2.12+0.07° 22.13+1.13* 50.45+4.98°
Irradiation 0 16.76+£0.71° 31.09+1.76° 49.29+3.31*
BHA 0 0 0 28.48+2.31°
BHA + irradiation 0 0 1.32+0.12° 28.98+1.23
-20 Untreated 0 0 0 23.2412.64*
Irradiation 0 0 0 28.77+3.10°
BHA 0 0 0 5.10+0.86°
BHA + irradiation 0 0 0 8.69x0.67°

Peroxide values within the same storage periods and same storage temperatures with different italic letters were significantly

different (p<0.05).
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