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Abstract

Microlrial determination in animal feeds produced in Egypt or fish
meal imported from abrood was carried out Gamma irradiation with the
dose 20KGY sterilized the pathogens, while 5 KGY destroyed them all.
The microbes experimented were sporeformers, yeast and molds, Sta-
phylococcus owreus and Streptococcus feacalis.

INTRODUCTION

The need for animal feeds has iricreased with the expansion of animal farms
and the deficiency in animal protein production in Egypt. It has been reported how-
erver that animal feeds and their components especially fish, meat-bone and blood
meals are the main factors of contamination with pathogenic microorganisms. These
pathogens can cause diseases in poultry and other animals (Smith, 1970). For this
reason great attention must be given to high quality animal feed.

Sterilisation of this feed can be achieved by heating which might also cause de-
struction of feed components (vitamines and3/ or proteins). Also, it is not always
easy or feasible to destroy pathogenes in horn meal and crushed bones (Egyum,
1969). Fumigation by chemicals also causes health hazard to workers and toxings
still remained. Gamma irradiation was found to require low energy in comparison
with heating (Hansen, 1966; Ley et al., 1969).

(*) : National Centre for for Rediation Rearch & Techonlogy, Atomic Energy
Authority, Cairo-Egypt.
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Farag (1982) found that the initial microbial counts were 4.4X105, 2.1X104
and 7.0 X 103 cells / gm for blood, meat andfish meals, respectively . El-Zawahry
et al. (1985) found that total bacterial counts ranged between 2.2X103 and 2.1X104
cells / gm for 3 examined poultry feed samples. The isolate species belonged to
families Bacillaceae, Micrococcaceae, Pseudomonadaceae and Entrobacteriaceae.

Farage, (1982) found that irradiation dose of 5.0 KGY reduced the initial bac-
terial counts of blood meal by 2 10g cycles, by one log cycle for the counts of meat,
and destroyed all the counts of fish meal. El-Zawahry et al. (1985) reported that 20
KGY were required for complete inhibition of poultry feed flora.

MATERIALS AND METHODS

Samplin

Soybean meal was ‘secured from the Egyptian Company for Poultry. Fish meal
was imported. Meat-bone meal was secured from th eMechanical Slaughter, Gerco
Company (El-Basatein). Blood meal was obtained from the organic Fertilizers Com-
pany. Three samples from the aforementioned types were left for comparison. The
samples were exposed to the dosages 5.0, 10.0 , 12.5 and 20.0 KGY of gamma irra-
diation, and the dose rate of the source was 0.08 KGY/SEC. The irradiation facility
used was the Egyptian Industrial Mage Gamma Irradiation.

Microbiological estimations

30 g of ground sample were homogenized in 270 ml of 0.1% peptone water for
5 mimutes in a strile blender jar. Serial dilutions up to 108 of the homogenate were
used. Aerobic plate count and aerobic sporeformers after pasteurisation at 800C for
15 minutes were done on stanard plate count agar and incubated at 370C for 48 h.
Yeast and mold were coundted on malt extract agar (Difico Manual, 1977) at 250C
for 5 days. Staphylococcus aureus was grown on staphylococcus medium No. 110
(Difico, 1977) and Strep. faecalis on Kanamycin aesculine azide agar (Oxoid Manual,
1982). Both species were grown at 379C for 24 h.

RESULTS AND DISCUSSION

Data tabulated in Table 1 show that the dose of 5.0 KGY gamma irradiation had
reduced thae initial total bacterial counts between one and three log cycles. The
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highest reduction accurred in meat-bone meal, wile intermediate reduction occurred
in blood and fish meals. Counts in soybean however, had shown the highest resis-
tance to this dose. Increasing the dose to 10.0 KGY increased the reduction by nearly
1-2 log cycle, while the dose 12.5 increased the reduction by two log cycles. The
dose 20.0 KGY completly reduced microles detected in the intial counts. This is in
agreement with the findings of Aziz (1982) and El-Zawahry et al. (1985) who re-
ported a reduction by 1-210g cycle for 5.0 KGY and a severe reduction with the
doses ranging between10.0-20.0 KGY.

Table 1 indicates that the aerobic sporeforming bacteria was the most resist-
ant species among the other examined microorganisms. This is in accordance with
the results of Ito et al. (1985). The reduction by different doses almost showed the

same trend observed with the total bacterial counts, since the application of 12.5
KGY nearly had a lethal effect with aerobic sporeformers.

As shown in Table 1, yeast and mold were completely destroyed with the dos-
es 12.5 and 20.0 KGY. On the other hand 5.0 KGY was sufficient to destroy the ex-
amined pathogenes. This is in agreement with the findings of Ley et al. (1969), Ito et
al. (1981).
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Table 1. Effect of gamma irradiation on microbial counts of animal feed components

(counts/gm)
irradiation dose (KGY)
Animal feed components —57 55.0 0.0 125 200
Total microbial counts
Soybean meal 7.9x106  35x105 1.5x103 4.8x102 0.0
Fish meal 45x106  2.6x103 2.0x102 00 00
Meat-bone meal 7.0x104  70x102 4.0x102 00 0.0
FiskRime 3.0x105  3sx1038  3ox02 00 %
Sporeformers
Soybean meal 1.3x106  36x103  6.0x102 1.5x101 0.0
Fish meal 20x104  10x103  1.0x102 00 00
Meat-bone meal 1.0x103 2.5x102 1.5x102 0.0 0.0
Gl lmes 40x104  30x103  6ox02 %0 ©0
Yeast & molds
Soybean meal 2.2x104  2.5x102  4.0x101 0.0 0.0
Fistvoteal 3.5x103  20x102 3.0x101 00 00
Meat-bone meal 2.0x103  2.0x102 2.0x101 0.0 0.0
Blood meal 3.0x103 15102 2 0x101 0.0 0.0
Staphylococcus aureus
Soybean meal 1.0x104 0.0 0.0 0.0 0.0
Fish meal 20x102 00 0.0 00 00
Meat-bone meal 2.0x102 0.0 0.0 0.0 0.0
Blood meal 3.0x102 0.0 0.0 0.0 0.0
Staphylococcus faecalis
Soybean meal 1.0x105 0.0 0.0 0.0 0.0
Fish meal 2.0x102 0.0 0.0 0.0 0.0
Meat-bone meal 2.5x102 0.0 0.0 0.0 0.0
Blood meal 2.2%102 0.0 0.0 0.0 0.0




EFFECT OF GAMMA IRRADIATION ON SOME MICROORGANISMS CONTAMINATING ANIMAL FEEDS 479

REFERENCES

1 . Aziz, N.H. 1982. The microflora of poultry diets in relation to human and poul-
try disease and control by gamma radiation. M.Sc. Thesis, Ain Shams Univ.,
Fuclty of Sci., Cairo , Egypt.

2 . Difico Manual 1977. Difico manual of dehydrated cultures media and reagent.
9th ed : 32 Difico laboratories incorporated, Detroit Michigan, U.S.A.

3 . Egyum, B.O. 1969. Der enflub der sterilization auf die protein qualitant von fug-
termischungen.Z. Tierarn-!futtermittelk, 25,204 (C.F. Adamiker, D. 1975).

4 . El-Zawahry, Y.A., Y.A. Youssef, and R.M. Roushdy 1985. Radiation deactivation
of bacterial flora in some Egyptian poultry feed. Food Irradiation Processing
"JAEA, Vienna" 1985.

5 . Farag, M.D. 1982. Nutritional evaluation of radiation Induced biochemical chang-
es in animal feed by products. M.Sc. Thesis, Al-Azhar Univ., Fuclty of Agri.,
Cairo-Egypt. '

6 . Hansen, P.LE. 1966. Radiation treatment of meat products and animal by -
products. Food Irradiation "proc. symp. Karlsruhe, 1966). IAEA, Vienna, Pp.
411.

7 . Ito, H.T., M. Kum, M. Takenhisa, and H. lzuka 1981. Distribution of microorgan-
isms in animal feed and their disinfection by radiation. Radiat. Phys. Chem., 18
(3-4) 569-574

8 . Ley, F.J., J. Bleby, E.C. Marii, and J.C. Paterson, 1969. Sterilization of labor-
atory animal diets using gamma irradiation. Leb. Anim., (1969), 2,221-254.

9 . Oxoid Manual . 1982. The oxoid manual of culture media ingredients and other
laboratory services. Oxoid Limited, Hampshire, England.

10 . Smith, J.W. and P.B. Hamilton, 1970. Aflatoxicosis in the broiler chicken.
Poultry Sci., 94:207-215.



480 . R.M. Badaway et al.

Uadal Laall o LA Le Lala a5 3505
Lol gaalli 3 sUS 4 1L

sla le  ppin span c su Ly

13 3l = e300 &gl 350 ¢ L3 Lig gl 535 By g

il Sl o Wikt Nuyoimlesacy Calaifial s Ly
LKl ey T g all T 23U gl g, Sl 31 oy &/ (gl pm g€
Esaigaelesall sinnsl sudal diy @ls hal) 4 Slall o) kel of Lol
'4._;...‘:,.1":;(__-‘,}__-.“‘:,.4L_dla’,_‘,?l_,.\‘,lQL'JJ__A‘-‘,JL!LnJ‘,..Aaﬂd.\.H@b.\“b.lh
288y Aalle Bapee SR n la i Lyl paall 5 el1S dus lpalaietial s
>3l lila ey Gaall Jpd o padie Jie sl Lasi el Gisted] elisSa elive
(elasdd ] Gyaiea) Hlarl paiual lilia g pull Gaasuoy paalll allie §oanes Jio

¢ SLaally cbohally Al Lad a8 5 SAll el Sl eals,
Ll il S saally IS ah S S gyt | ¢ s sf S € s uala g
pliae LusS 31 LSt Tllaidl o L J31 @ailS 3l lym oluS Y Lo pall o
Lalas (sloa 5aS 0, Lepall i3y ¢ Tutly gl Lad ya sl el g Sl Jaels Lo saall

L DR (WET RN |

OSarg @l Sl e s 5506 L (ol 5aS YL Tepa o Tl udl e s4lasy
SlsSll oo LA pyal Gadad JLILy Tagks Tle le Jpuaall 5 Lealaasul
Hiaesl



