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The Safety of Food Treated with Gamma Radiation and Butylated Hydroxyanisole
in the Feed of Flounder (Paralichthys olivaceus) and Mouse

Se-ra Kim and Sung-ho Kim'

College of Veterinary Medicine, Biotechnology Research Institute, Chonnam National University

Abstract : We evaluated the wholesomeness of fish feeds treated with high-dose radiation. This study examined the safety
of fish fed treated with high-dose irradiation (5kGy) and butylated hydroxyanisole (BHA, 200 ppm). 100 flounder
(Paralichthys olivaceus) were grouped into 4 and then the fishes fed the following feeds for 28 days: (1)standard feed;
(2)standard feed, treated with BHA; (3)standard feed, irradiated to 5 kGy; (4)standard feed, treated with BHA and irradiated
to 5 kGy. Four groups each 10 mice were fed the fish feeds same as (1)-(4) for 14 days. There were no observable differences
between fishs fed the irradiated feed and those fed the standard feed with respect to growth, feed consumption, haematology
and organ histopathology parameters. There were no deviations in feed consumtion, haematology and organ histopathology
parameters in the experiment of mice. We concluded that there were no irradiation-related effects.
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Table 1. Summary of feed efficiency and cumulative mortality after administration with feed irradiated to 5 kGy and/or treated

with BHA at 200 ppm in fish

Groups

Mean BW before experiment Mean BW after experiment

Feed efficiency Cumulative mortality

(® ® (%) (No. of fish)
NC 333 428 28.3 8/25
BHA 35.2 459 31.8 1/25
RC 324 439 34.2 4125
BHA + R 34.3 422 235 6/25

NC : Normal feed, BHA : Feed treated with BHA at 200 ppm

RC : 5 kGy-irradiated feed, BHA + R : Feed treated with BHA and irradiation.
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Fig 1. Cumulative mortality after administration with feed
irradiated to 5 kGy and/or treated with BHA at 200 ppm for
28 days in fish. A: Normal feed, B: Feed treated with BHA at
200ppm, C: 5 kGy-irradiated feed, D: Feed treated with BHA
and irradiation.
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Table 2. Serum biochemical values in the fish after administration with feed irradiated to 5 kGy and/or treated with BHA at

200 ppm
Normal Groups
Parameter i

Values NC BHA RC BHA+R
TP (g/dl) 2.0-6.2 2.0 2.8 2.1 3.1
GLU (mg/dl) 15-256 23.0 21.6 20.0 22.0
AST (IU/L) 4-368 62.0 18.3 4.0 11.5
ALT (IU/L) 4-29 7.0 3.0 3.0 3.0
CRTN (mg/dl) 0-1.0 0.27 0.18 ' 0.20 0.23
BUN (mg/dl) 1-10 4.0 2.6 3.0 1.0
TBIL (mg/dl) 0-2 0.07 0.05 0 0.15
TCHO (mg/dl) 20-209 35 102 35 137
ALP (IU/L) 8-200 37 72 36 66
LDH (IU/L) 27-1000 1150 727 271 1230

NC : Normal feed, BHA : Feed treated with BHA at 200 ppm

RC : 5 kGy-irradiated feed, BHA + R : Feed treated with BHA and irradiation.

Table 3. Body welght and organ weight after administration with fish feed irradiated to 5 kGy and/or treated with BHA at 200 ppm

in mouse
Body Organ weight mg/g of body weight
Groups L Liver Spleen Heart Kidney Lung
weight (g) ,
' Left Right
NC 30.1+1.3 72.0+6.9 5.7+0.3 6.6£0.7 104406  10.8+1.0 7.5£0.5
BHA 31.8+1.9 76.5+5.5 6.2+1.3 6.1x1.1 11.1x1.6 11.9+1.6 8.3+1.6
RC 30.8+0.8 76.5+6.1 6.0£0.8 6.0+0.4 9.9+0.7 10.6x0.7 8. 4+O 2
BHA + R 29.8+1.3 79.2+4.8 6.1+0.3 6.6x1.0 10.2£1.1 11.4+0.8 8.1:0.9

NC : Normal feed, BHA : Feed treated with BHA at 200 ppm

RC : 5 kGy-irradiated feed, BHA + R : Feed treated with BHA and irradiation.



4 A} - S

Table 4. Hematological values in the mouse after administration with fish feed irradiated to 5 kGy and/or treated with BHA at
200 ppm

Groups
Parameter

NC BHA RC BHA+R
Erythrocyte (M/ul) 9.03+0.24 8.72+0.34 9.3120.41 9.01+0.96
Hemoglobin (g/dl) 14.93+0.85 13.45+0.71 14.10+0.43 12.96+0.81
MCV (fL) 55.35+3.89 53.21+£5.42 51.85+6.73 57.65+2.27
MCH (pg) 16.56+0.42 15.71+0.76 14.91£1.53 16.23+0.92
MCHC (g/dl) 27.95+1.06 24.43+1.44 28.55+1.06 26.01+1.22
Hematocrit (%) 49.35+5.30 46.41+1.43 48.25+2.94 49.18+1.47
Thrombocyte (k/ul) 856+228 954+348 880+202 876+171
Leukocyte (k/ul) 9.44+1.41 9.59+1.23 9.01£1.69 9.13+1.13
Neutrophil (k/ul) 2.49+0.56 231+0.41 2.41+0.76 2.23+0.71
Lymphocyte (k/ul) 6.43+1.80 6.82+0.94 6.13+1.31 6.46+1.71
Monocyte (k/ul) 0.30+0.18 0.31+0.16 0.3010.11 0.29+0.18
Eosinophil (k/ul) 0.16+0.05 0.12+0.03 - 0.13£0.04 0.13+0.02
Basophil (k/ul) 0.04+0.02 0.02+0.01 0.03+0.02 0.02+0.01

NC : Normal feed, BHA : Feed treated with BHA at 200 ppm
RC : 5 kGy-irradiated feed, BHA + R : Feed treated with BHA and irradiation.

Table 5. Serum biochemical values in the mouse after administration with fish feed irradiated to 5 kGy and/or treated with BHA
at 200 ppm

Groups
Parameter
NC BHA RC BHA+R

TP (g/dl) 4.73£0.4 4.96+0.34 4.88+1.02 5.03x0.17

GLU (mg/dl) 129.5+23.6 157.2+9.36 125.8+13.0 134.5+11.3

AST (IU/L) 75.8+10.1 76.6+12.4 69.0+18.5 77.3+16.6

ALT (IU/L) 45.3+6.3 49.0+9.8 46.7+4.0 45.0+15.3

CRTN (mg/dl) 0.23£0.05 0.24+0.05 0.23+0.05 0.20+0.04

BUN (mg/dl) 23.8+1.3 21.2+1.5 22.0x14 21.3x1.7

TBIL (mg/dl) 0.33+0.15 0.32+0.09 0.26+0.08 0.29+0.10

TCHO (mg/dl) 102.3+26.8 125.8+17.9 112.5£12.2 94.3£26.3

ALP (IU/L) 111.3x19.8 95.3x10.5 111.3x15.5 108.7£16.5
NC : Normal feed, BHA : Feed treated with BHA at 200 ppm
RC : 5 kGy-irradiated feed, BHA + R : Feed treated with BHA and irradiation.
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