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Sterlhzatlon and Quality Changes of Laboratory Rodent Diet
by Different Treatments

Jae Seung Yang, Joong Ho Kwon, Myung Wooe Byun and Han Ok Cho

Division of Food ‘Irradiation, Korea Advanced Energy Research Institute

Abstract

The usual sterilization methods such as fumigation and aut_oclaving of laboratory rodent
diet was compared with a new irradiation treatment in the point of sterilization effect and
physico-chemical quality. Under the treatments of 10~20kGy }—irradiation and autoclaving
at 121°C for 20 min, total microorgénisms were eliminated but ethylene oxide fumigation
was insufficient to destory them. Total érnino acid .content was reduced about 5% in 20 kGy

radiation treatment compared with control,

while in, the ethylene oxide fumigation and

the au'tocwlaving, the reducing rate was markedly great‘ as 15% and 20%, respectively. Total
sugar and mineral contents were not significantly different among treatment among treat-

ment groups.

- was stable in comparison with that of ethylene oxide.

TBA values were iﬂéreased in all treatments.

The pH of irradiated group
In the treatments of ethylene oxide

and espec1a11y autoclaving, overall appearance was decreased to a great extent as a result

of decreasing lightness and 1ncreasmg redness.
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Table 1. Distribution of microorganisms in laboratory rodent diets

(Number of viable cells/g)

Samples Total bacteria Fungi Osmophilic molds Coliforms Entric pothogens
I 4.9x10° 3.5x10° 2.9X10° 1.3X10° 3.2x1¢?
I 1. 0X10* 1.2X10% 1. 1X10° + -
I 5.0X10° 9.0Xx10* 4.6X10! + -
v 1.6X10° 2.0X10% 1.4X102 - -

Table 2, The comparative effect of ethylene oxide (E.O), autoclaving (Auto.) and gamma irradiation
on the microflora of laboratory rodent diets

(Number of viable cells/g)

Samples Treatments Total bacteria ’ Fungi Coliforms
I Control 4.9X10° 3.5%10° 1.3%X10°
5 kGy 2.5X10° 1.0X10? -
10 kGy -+ - -
20 kGy - - -
E.O. 1.2X10% - —
Auto. — — =
I Control 1L.ox10 1.2X10° H
5 kGy + + ' _
10 kGy - - —
20 kGy - - -
E.Q. - - -
Auto. —_ — —
It Control 5.0X10° 9.0X10 +
5 kGy + - —
10 kGy — - —
20 kGy - - —
E.O. - - -
Auto. - ~ -
v Control 1.6X10° 2.0X10% —
5 kGy 2.6X10? - -
10 kGy - — —
20 kGy — - —
E.O. 1. 0X10? - -

Auto.
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Table 3. Proximate composition of laboratory rodent diets

Samples Moisture Ash Crude fat Total sugar Crude protein Crude fiber
I 12. 94 7.76 4.33 45.0 23.6 4,5
il 8.35 10.79 4.00 50. 0 23.2 4.0
g 13.79 6. 46 3. 99 48. 4 21.9 5.0
v 12. 80 7.59 5. 66 45.9 24.1 3.7

Table 4. Comparative effects of different sterilizing treatments on the amino acid content of rodent

diet®
Amino acids Control Irradiated Ethg; lg%;zﬁitdeb Autoclaved®
10 kGy 20 kGy
Aspartic acid 2.14 2.09 2.04 2. 02 2.02
Threonine 0. 61 0. 61 0. 64 0. 58 0. 58
Serine 1. 07 1. 03 1.14 1. 00 1. 00
Glutamic acid 3.65 3.56 3.70 3.42 3.24
Glycine 0.95 0.93 1.02 0. 89 0. 89
Alanine 1. 04 1. 07 1. 08 1.04 1. 04
Valine 0. 61 0.59 0. 66 0. 58 0. 54
Methionine 0.25 0. 22 0.29 0.30 0.07
Isoleucine 1.16 1.16 0. 44 0. 48 0.30
Leucine 1. 41 1. 47 1.41 1.53 1. 08
Tyrosine 0. 34 0.31 0.31 0.29 0.23
Phenylalanine 1. 47 1.43 1. 37 1. 36 1. 03
Lysine 0.96 1.02 1.0l 0.98 0.74
NH 0.37 0. 34 0. 38 0.31 0.32
Histidine 0. 30 0.31 0.29 0.31 0. 06
Arginine 1.29 1.12 1. 04 1. 09 0.85
Total 17.62 17. 26 16. 82 15. 09 14.17

* Total amino acid content is expressed as the percentage on het basis of dry weigt

b Treatment conditions are given in the text
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Table 5. Comparative effects of ethylene oxide (E.0), autoclaving and gamma irradiation on the
mineral contents of laboratory rodent diet®

Mineral content (mg/100g dry wt.)

Treatments

Na K Ca Mg Cu Fe Zn
Control 222.3 728.9 428.5 185. 6 1.59 432. 8 23. 69
10 kGy 223. 4 727.5 425, 7 184.6 1. 55 432.8 22.75
E.O. 221.0 728.9 424.3 186. 0 1.55 432.8 20.79
Auto. 216. 4 730.0 420.9 185. 6 1. 58 443.0 21.48

* Minerals were analyzed with A.A. immediately after treatments and each value is the mean of

triplicate experiments
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Table 6. Comparative effects of ethylene oxide (E.O),
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autoclaving and gamma irradiation on the

physicochemical properties of ‘laboratory rodent diet.

Color parameters
Sample Treatments su’gra?rt?gﬁ) (rr’\l;]i:;f;} g) pH Lightness Redne:s Yellowness E
@ (2 (b)

I Control 42.73  5.20X107°  6.62 74.1 3.2 20. 4 0.0

5 kGy 42. 81 8.21X10°° 6. 61 72.3 4.5 20.1 2.2

10 kGy 42, 82 9.08%107° 6. 62 73.7 3.6 18.9 1.5

20 kGy 43. 10 1.60X10°¢ 6. 60 70.9 4.3 19.4 3.5

E.O. 43.57 8.42x107° 6. 89 70.1 3.8 21.8 4.3

Auto. 43. 20 7.27X10°°¢ 6.71 64.7 7.2 20.8 10.2

i Control 44,98 4,90X10°° 6. 10 63. 2 3.4 17.3 0.0

5 kGy 44. 92 5.71X10°° 6. 07 62.7 3.5 16.9 0.7

10 kGy 44. 63 7.40X107° 6. 08 62. 5 3.5 16.5 1.0

20 kGy 44. 28 8.05X107° 6. 08 64.1 3.3 16.5 1.2

E.O. 44,90 5.20X107° 6. 69 61. 6 3.6 18. 1 1.8

Auto. 44. 04 5.84X107° 6. 25 56. 0 6.2 18.1 7.7
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