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Effect of electron beam on quality and microorganism of egg yolk

YAN Wei-giang'**, YUE Ling"? ,KONG Qiu-lian'*?,
WANG Hai-hong” ,CHEN Zhi-jun', QI Wen-yuan'**

(1 Shanghai Shuneng Irradiation Technology Co. ,Ltd. ,Shanghai 201401, China;
2 Shanghai Academy of Agriculture Science ,Shanghai 201106 ,China)

Abstract: [Objective] The objective was to investigate the effect of electron beam irradiation on quali-
ty and microorganism of egg yolk,which would provide information for determination of sterilization treat-
ment on egg yolk. [Method) Egg yolk was irradiated by electron accelerator at 0,1,2,3,4,6 and 8 kGy be-
fore being stored for 30 d. The effect of irradiated dose on quality of egg yolk was studied in terms of emul-
sifying capacity,fat oxidation and color,and microorganism change of egg yolk was tested during the 30 day
storage. The optimal irradiation dose was obtained according to quality and microorganism of egg yolk.
[Result] When egg yolk was irradiated at the doses of 1—4 kGy,the emulsifying capacity,emulsion stabili-
ty,and peroxide values were 392. 4—351.4 mL/g,27.8—24.7 min and 1. 80— 1. 98 mmol/kg,respectively,
without significant differences compared to control group (CK) values of 40. 6 ml./g,28. 3 min and 1. 80
mmol/kg (P>>0. 05). When the dose was 6 kGy,acid value (0. 14 mg/g) and L " value were not significant-
ly different from CK. The dose of 3—4 kGy was the best to control the quality and growth of microorgan-

isms in egg yolk. [Conclusion] The dose of no more than 4 kGy for electron beam irradiation was optimal
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since the effect on physical and chemical properties of egg yolk was negligible and the control of microor-

ganisms was efficient.
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Fig. 1 Effects of irradiation dose on emulsifying
capacity of egg yolk
Different letters indicate significant difference (P<C0. 05).

The same for Fig. 2—4
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Fig. 2 Effects of irradiation dose on emulsion

stability of egg yolk
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Fig. 3 Effects of irradiation dose on acid value of egg yolk
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Table 1 Effect of irradiation dose on color parameters of egg yolk
@ W/ kGy L i a* fif b fH
Irradiation dose L* value a* value b* value
0 64.734+3.19 a 36.43+2.24 a 43.39+2.75 a
1 65.04+4.22 a 35.87+3.22 a 42.03+1.29 a
2 63.54+2.59 a 36.21+1.79 a 43.2542.77 a
3 62.28+3.44 a 35.02+1.57 a 41.43+3.58 a
4 63.4943.01 a 32.6542.59 ab 37.3443.13 b
6 56.2343.91 ab 29.2742.11b 35.064+2.05b
8 50.65+2.37b 28.02+2.69 b 29.43+3.94 ¢

TE : A SRR 5 AR 6l /NG R 3078 22 52 2 (P<<0. 05) .

Note: Different letters in each column indicate significant difference (P<C0. 05).
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Table 2 Effects of irradiation dose on sterilization

effect of egg yolk
VA 7 B/

AR IR/ kGy (cfusg 1) (hj/[tpﬂili.lﬁf/\)
Irradiation dose Aerobic bacterial . 8
Coliforms
count
0 220 43
! 18 3.0
2 20 <3.0
3 <10 <3.0
4 <10 <3.0
6 <10 <3.0
8 <10 <3.0
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Table 3 Effects of irradiation dose on
microorganism after 30 d shelf life
EsY .
e P v B e ¢/
I/ kGy (cfueg™ (MPN - N
Irradiation dose Aerobic bacterial < &
Coliforms
count
0 260 43
1 22 3.0
2 16 3.0
3 <10 3.0
4 <10 3.0
6 <10 <3.0
8 <10 3.0
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