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Abstract

The effect of gamma irradiation of microbiological and physicochemical properties of raw
ingredients (thirteen kinds of protein sources) for the mixed feed were investigated. The
total aerobic bacteria counts in the samples was ranged from 10% to 107 cells/g. After 5 to 7
kGy irradiation, the total count was reduced by 3 to 4 log cycles. Coliforms were detected in
seven samples and the range was from 10* to 10° cells/g. Enteric pathogens were found only
in fish meal and poultry byproduct as 10%to 10° cells/g. They were sensitive to radiation and

completely sterilized by 3 to 5 kGy irradiation.

Total fungi count was ranged from 10' to

10* cells/g in all samples, They were osmophiles such as Aspergillus, Penicillium, Cladospor-
wum, Aureobasidium and Rhizopus and were destroyed by 3 to 7 kGy irradiation, Five species

of potential mycotoxin producers including Aspergillus flavus were also identified. Physico-

chemical properties, such as total amino acid content, TBA value, POV and color difference

showed that irradiation with optimum does was less detrimental than autoclaving.
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Table 1. Distribution of microorganisms in raw ingredients of animal feed

(colony forming counts/g)

Samples Total Total Osmophilic Coliforms Enteric
bacteria fungi molds pathogens
Fish meal | 1.7x10° 9.0x10° 8.5x10° 3.6x10% -
Fish meal Il 1.2x107 4.0x10% 2.1x10% 1.9x10° 8.0x10°
Poultry byproduct 2.5x10° 6.0x10° 1.5x10° 1.2x10° 7.0x10"
Defatted cice bran 3.7x10° 6.0x10° 1.2x10° 4.0x10' -
Soybean cake | 1.0x10° 8.5x10° 1.0x10° 8.0x10* .
Soybean cake Ii 3.9x10° 2.8x10° 1.7x102 5.2x10° .
Peritla oil meal 5.1x10% 3.0x10° 8.6x10" 3.5x10° .
Sesame oil meal 4.0x10 1.3x10° 9.0x102 - .
Protein substitute 3.0x10° 1.2x10" : . .
Milk substitute 8.2x10* 2.0x10° 9.0x10" - §
Tallow byproduct 1.8x10° 6.8x10" - -
Gluten l.6x103 - -
Lupin seed l.lxlo4 7.5)(102 o - -
Table 2. Molds isolated from raw ingredents of animal 5 A4 & oo, B8 A flaus & ERE 5L
Genera / Potential ., , Isolated £ 4 AAJo] FHegr 2o g FhE ARl 9ol A vhEL
Species mycotoxing samples B
A* flavus Aflatoxin Fish meal gﬁﬂa‘ﬂ néﬁj}ql *g ng
A. versicolor Cyclopiazonic acid Fish meal BEARA ZA}OY| o|st AR &
A. candidus Candidulin Fish meal . o Swa ) & - " -
A. niger Kokic acid Soybean cake Fig. 1> 524 @929 o3t 7 AbE ] ki
A. chevalieri Xanthocillin X Soybean cake A Ao ot AFEAE el Aol A4
A. allahabadii Fish meal FToskA HgEE A Y94 AT DTS A
P¥*amenbera Fish meal B 2% 3-5kGy 9] & A% TAEZME 44 AE H
P. miczynskil Fish meal Hom FHolx ZhE Aol M AF A o] 3LE s
Cladosporium Soybean cake Yok, 2714 HAAFL i B¢ 29 2¥9x0}
Aurecbasidium Fishmeal 107/g B 52 ¥o4 3-5kGy ZALEA 2-3 log cycles
Rhizopus Fish meal

* A, . Aspergillus #* P, 0 Penicillium

*** Source . Mycotoxin Fungi, Mycotoxins, Mycotox-
icoses, Marcel Dekker Inc (1977
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Fig. 1. Inactivation of microorganisms in fish meal and
poultry by-product of animal feed by gamma ir-
radiation
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Fig. 2. Inoctivation of microorganisms in soybean

coke and perilla oil meal of animal feed by ga-
mma irrodiction
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Tabel 3. Proximate composition in raw ingredients of animal feed

Components (%)

Samples Moisture Ash Total sugar Crude fiber Crude protein Crude fat
Fish meal 7.0 17.6 1.5 0 65.6 8.0
: .3
Poultry byproduct 10.3 3.7 2.2 0 .7 "
Soybean cake 14.2 8.3 17.6 5.6 46.3 3.1
Perilla oil meal 1.0 9.3 12.0 13.4 46.7 3.0
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Table 4. Effects of autoclaving and gamma irradiation on the chemical properties of fish meal and poultry

byproduct
Samples Treatments Crude TBA POV pH
protein (%) (mole/g) (meqg/kg)
Control 65.6 5.20x107 0.10 7.02
-4
Fish meal S kGy 65.6 6.10x10_4 0.18 7.03
10 kGy 65.8 6.50x10 0.26 7.04
Autoclaving 65.2 6.00x10™* 0.26 7.05
Control 7.7 1.14x107 0.04 6.99
Poultry byproduct 5 KGy 71.5 1.26x107 0.04 6.97
10 KGy 72.0 1.64x107 0.05 6.97
Autoclaving 7.5 1.20x1074 0.04 7.00
Table 5. Effects of autoclaving and gamma irradiation  on the physicochemical properties of soybean
coke and perilla oil meal
Color parameters
Samples Treatments Crude TBA Lightness(L) Redness(a) Yellowness(b) AE
protein(%]) (mole/g)
Control 46.3 1.48x107° 70.8 38 18.3 0.0
.5
- . . K .4
Soybean cake 5 kGy 46.5 1.81x10~5 68.4 4.1 18.0 2
10 kGy 46.6 1.88x10 69.0 4.4 17.6 2.0
Autoclaving 46.0 1.56x10°° 62.0 7.0 18.2 9.3
Controf 46.7 1.81x107° 37.2 7.4 12.6 0.0
. ) 5 kGy 46.6 1.99x10°° 37.0 6.9 12.8 0.6
Perilia oil meal 5
10 kGy 46.8 2.06x10 37.0 1.5 12.8 0.2
Autoclaving 46.4 1.84x10°° 35.4 143 12.0 1.8
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Table 6. Effects of gamma irradiation end autoclaving on the amino acid content of fish meal and poultry
byproduct *

Treatments
Amino acid Control 5 kgy 10 kgy Auto
Fr* p** £ p F p F P

Aspartic acid 4.05 4.86 4.12 4.89 4.10 5.05 4.10 4.84
Threonine 1.42 2.52 1.46 2.45 1.44 2.41 1.41 2.41
Serine 2.96 6.29 2.94 5.99 2.95 6.05 2.1 6.15
Glutamic acid 6.25 7.74 6.37 7.63 6.20 7.63 6.15 7.54
Glycine 9.14 5.03 8.92 4.99 8.85 4.99 8.46 4.99
Alanine 4.55 3.53 4.63 3.63 4.34 3.58 4.38 3.49
Valine 1.62 2.93 1.52 2.64 1.62 2.59 1.57 2.713
Methionine 1.08 1.06 1.16 1.08 1.02 1.05 1.04 1.07
Isoleucine 0.92 1.63 0.97 1.54 0.90 1.53 0.88 1.57
Leucine 2.718 4.55 2.81 4.54 2.75 4.50 2.72 4.49
Tyrosine 0.95 1.75 0.94 1.73 0.94 1.92 0.92 1.7
Phenylalanine 2.56 4.29 2.61 4.39 2.56 4.45 2.53 4.45
Lysine 2.15 1.83 2.25 1.88 2.25 1.69 2.14 1.75
NH3 0.48 0.62 0.48 0.60 0.44 0.64 0.44 0.62
Histidine 0.46 0.70 0.49 0.76 0.45 0.66 0.47 0.66
Arginine 3.59 3.67 3.57 3.59 3.42 3.70 3.40 3.50
Proline 9.09 8.91 9.01 8.22 8.94 8.24 8.45 8.49

Total 54.05 61.91 54.25 60.55 53.17 60.68 51.77 60.46

* Total omino acid content is expressed as the percentage on the basis of dry weight
** f. Fish meal P: Poultry byproduct

Table 7. Effects of gamma irradiation and autoclaving on the amino acid content of soybean coke and
perilla oil meal*

Treatments
Amino acid Control 5 kGy 10 kGy _Auto.
S** px* S P s P S P

Aspartic acid 4.91 2.85 5.00 2.78 4.83 2.79 4.87 2.79
Threonine 1.26 0.85 1.31 0.84 1.28 0.83 1.39 0.85
Serine 2.13 1.44 2.24 1.44 2.01 1.45 2.14 1.52
Glutamic acid 7.73 6.55 7.60 6.54 1.35 6.63 1.33 5.63
Glycine 1.95 1.98 1.95 2.00 1.89 1.98 1.91 1.97
Alanine 1.78 1.90 1.92 1.92 1.85 1.83 1.93 1.69
Cysteine 0.51 - - - - - - -
Valine 1.19 1.06 1.12 1.02 1.20 1.03 1.06 1.03
Methionine 0.38 0.87 0.42 0.85 0.42 0.81 0.45 Q.75
Isoleucine 0.86 0.64 0.90 0.63 0.90 0.61 0.89 0.62
Leucine 2.48 2.00 2.63 2.00 2.56 1.94 2.58 1.91
Tyrosine 0.87 0.81 0.87 0.80 0.86 0.79 0.87 0.76
Phenylalanine 2.34 2.40 2.35 2.48 2.28 2.52 2.34 2.38
Lysine 2.23 0.78 2.28 0.80 2.21 0.76 217 0.74
NH3 0.59 0.65 0.61 0.64 0.59 0.65 0.58 0.60
Histidine 0.66 0.49 0.68 0.49 0.73 0.47 0.65 0.46
Arginine 2.76 3.01 2.79 3.02 2.70 3.02 2.69 3.02
Proline 2.87 1.43 2.75 1.43 2.48 1.37 2.51 1.34

Total 37.50 29.71 37.42 29.68 36.24 29.48 35.64 28.06

*Total amino acid content is expressed as the percent age on the basis of dry weight
=+ S: Soybean cake, P: Perilla oil meol
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