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Effects of Gamma Irradiation on the Decontamination of Animal
Feeds: Sterilization of Carbohydrate Sources
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Food Irradiation Division, Korea Advanced Energy Research Institute, Seoul 131, Korea
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ABSTRACT -The effects of gamma irradiation on microbiological and physicochemical qualities in
raw ingredients (thirteen kinds of cereal grain and their by-product) of mixed feeds were investi-
gated. The total aerobic bacteria counts in the samples were 102 to 108/g. They were sterilized to a
undetectable level by 5 to 7 kGy irradiation. Coliforms were contaminated in high levels in all sam-
ple, ranging from 102 to 108/g. They were radiation-sensitive and completely eliminated by irradi-
ation with 3 to 5 kGy. Total fungi, ranging from 102 to 104/g, mainly osmophiles were identified as
Aspergillus and Penicillium. They were eliminated below identification limit by 5 to 7 kGy irradia-
tion. Seven kinds of species, including Aspergillus flavus, were identified as a potential mycotoxin
producers. Physicochemical qualities, such as total amino acid content, total sugar content, TBA
value and color difference showed that an optimum dose of irradiation was less detrimental than

ethylene oxide fumigation.

Keywords(JGamma irradiation, Microbiological and physicochemical quality, Total aerobic
bacteria, Coliforms, Total fungi, Amino acids, Sugar, TBA value, Color difference
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Table 1. Distribution of microorganisms in raw ingredients of feeds

{Colony forming counts/g)

Total Total QOsmophilic . Enteric
1
Samples bacteria fungi molds Coliforms pathogens
Comn I 2.3x104 2.9 x 104 1.2x 104 - -
Corn 11 9.5x 105 2.4x10% 1.5%x108 1.2x105 -
Corn 1I 45%x103 9.7x10? 2.8x103 1.4 102 -
Sorghum grain 5.7 x10% 1.0x104 5.1 x103 3.2x10% Lo
Wheat grain 49x103 4.5x 102 2.0x 102 1.0x10% -
Wheat bran 1 1.0x 106 2.1x104 8.7x103 3.6x104 -
Wheat bran II 4.9x104 4.2x103 1.1x103 2.6x103 -
Tapioca 5.0x10°% 3.2x10% 5.0x10% - -
Wheat i
ot et 2.9x10¢ 9.0 102 1.2x102 14x10% ~

bran
Wheat embryo 55x103 2.0x 102 - 1.6x108 —
Off-grad

grade 75x 103 7.6 x 103 9.4x 102 4.0x10 -

wheat flour
Broken-

roen 1.7 108 3.0x10¢ 2.3x103 44107 -
confectionery
Gluten feed 1.2x102 1.5 x 102 - — —

Table 2. Molds isolated from raw-ingredients of feeds

Genera Potential Isolated
Species mycotoxins3 samples

A.D flavus Aflatoxin Corn. Wheat

A. Chevalieri Xanthocillin X  Sorghum grain

A. niger Kojic acid Corn. Sorghum

grain

A. oryzae Wheat. Corn

P2 commune Ochratoxin A Tapioca

P. expansum Patulin Corn. Wheat

P. verruculosum Verruculotoxin ~ Corn

P. varigbile Ochratoxin A Wheat

P. lanoso-griseum Tapioca

P. daleae Tapioca

D A: Aspergillus 2 P: Penicillium 3 Source: Mycotoxic
Fungi, Mycotoxins, Mycotoxicoses, Marcel Dekker Inc.
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Fig. 1. The inactivation of microorganisms in corn,
wheat bran and tapioca of animal feed by gam-
ma irradiation.
0—0: Total aerabic bacteria,e - @: Colforms,
01 - 3: Total fungi,® - m: Osmophilic molds
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Table 3. Proximate composition in raw ingredients of
feeds

Components (%)

Samples Moisture Ash Total Crude Crude Crude
sugar fiber protein fat

Corn 140 12 693 28 87 43
Wheat 137 49 479 79 157 47
bran
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Table 4. Comparative effects of ethylene oxide (E.Q) and gamma irradiation on the physicochemical properties of

corn and wheat bran as raw ingredients of feeds

Color parameters

Sample Treatment Total sugar TBA
(%) (mole/g) Lightness(L) Redness(a) Yellowness(b) E
Control 69.36 3.10x10% 78.2 3.7 25.2 0.0
Corn 5 kGy 69.28 4.14x10¢ 78.0 3.8 24.6 0.7
10 kGy 69.56 5.18 x10-6 79.1 3.0 22.0 3.3
EO 69.50 3.16 x 106 78.5 34 25.5 0.5
Control 47.90 1.28x1075 60.3 74 15.1 0.0
5 kGy 47.94 1.68 x 105 60.0 7.1 15.2 0.4
Vg?::t 10 kGy 47.93 1.88x10°5 60.8 6.9 15.1 0.6
E.O 47.92 1.40 x10-5 58.2 7.4 15.6 2.2
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Table 5. Comparative effects of gamma irradiation and ethylene oxide (E.O) fumigation on the amino acid content of
corn and wheat bran as a raw ingredient of feeds?

Treatment
Amino acid Control 5 kGy 10 kGy E.O
c2 w2 C W C w C w

Aspartic acid 0.57 0.98 0.58 0.98 0.55 0.98 0.53 0.80
Threonine 0.23 0.36 0.23 0.37 0.22 0.37 0.22 0.30
Serine 040 0.63 041 0.64 0.38 0.63 0.38 0.51
Glutamic acid 1.40 2.62 1.38 2.60 1.33 2.58 1.30 2.26
Glycine 0.34 0.79 0.34 0.80 0.33 0.80 0.33 0.68
Alanine 0.62 0.67 0.62 0.68 0.62 0.71 0.62 0.60
Cysteine 0.21 0.23 0.19 0.24 0.20 — 0.17 -
Valine 0.31 0.37 0.24 0.37 023 0.48 0.23 0.43
Methionine 0.20 0.17 0.17 0.16 0.19 0.20 0.13 0.17
Isoleucine 0.21 0.25 0.17 0.25 0.15 0.24 0.17 0.21
Leucine 0.93 0.70 0.88 0.72 0.84 0.79 0.86 0.63
Tyrosine 0.12 0.20 0.09 0.19 0.12 0.19 0.08 0.15
Phenylalanine 0.67 0.85 0.66 0.86 0.69 0.80 0.58 0.63
Lysine 0.35 0.51 0.35 0.53 0.33 0.54 0.35 0.43
NH, 0.19 0.27 0.19 0.27 0.17 0.27 0.16 0.23
Histidine 0.14 0.22 0.14 0.22 0.14 0.22 0.06 0.19
Arginine 0.37 0.75 0.36 0.76 0.05 0.78 0.33 0.56
Proline 0.85 0.86 0.76 1.03 0.78 1.02 0.78 0.96

1) Total amino acid content is expressed as the percentage on the basis of dry weight
2 C: Corn, W: Wheat bran
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