3
i
o
s

DOI:10.3969/j.issn. 1673-1689.2017.12.010

VR S LT AR P AR R AR I T

EHE, KRAEE R R JLKEN & 512 ﬁiife 12 IR,
F 98 7 A b B2 B VR 0 7 AR 15 9% BT, IR 201403 ;2. IR HCRE 4R IR H R A R 2 I@zmmw

WE: ATHREL T REBAIE SR AF FERBFA N T LRAAR, AR A F FAHRAM,

%%*%HET"ﬁ“é’ﬁ@ﬁt%ﬁwﬂzﬁmr&k%#’r%éﬁDm{ﬁ MIEFREAR BT R ERBRE
L, EREAN, BAAERORASFFY, 2FEHNHRA, BB XBAFAY DA A

0.35 kGy #2 0.25 kGy, 2 4.0kGCy 6B G  FHPH % FH KXW HEHA R, AT

AEXAENBEL, EABRRLEEZTCEHEETEMHR, TR FRFERENZ> AR L

A @R T A RIREA 142 cm B, R34 115, T A A = &K ZBUR A 4.0 kGy

ATHERBRAEFFFZR TAAXEHNRCRREREFE , RESHERNELME,

KER: BAFF, TR FH;RBLIE

HESES TS251.1 XEkAREE:A XEHS:1673—1689(2017)12—1290—08

Study on Irradiation Technology and Sterilizing Effect of
Electron Beam on Quick-Frozen Asparagus

WANG Haihong'?, CHEN Zhijun'?, YAN Weigiang'?, KONG Qiulian™?,
YUE Ling"*, QI Wenyuan'?, SUN Yufeng
(1. Crop Breeding and Cultivation Research Institute,, Shanghai Academy of Agricultural Sciences, Shanghai
201403, China ;2. Shanghai Shuneng Irradiation Technology Co. Ltd, Shanghai 201403, China)

Abstract: Study on irradiation technology and sterilizing effect of quick-frozen asparagus,the D,
value of Staphylococcus aureus(ATCC 6538) and Enterohemorrhage E.Coli (ATCC 43895) , product
bioburden, sensory and nutritional qualities were determined with electron beams irradiation.The test
results showed thatthe D), value of Staphylococcus aureus,Enterohemorrhage F.coli were
respectively 0.35 kGy and 0.25 kGy,among the asparagus inoculated with bacterial suspension.
Radiation dose of 4.0 kGy, the colonies,mold and coliform bacteria were not detected.In addition to
vitamin C decreased rapidly,sensory and nutritional indicatorsdid not obviously change. Penetration
depth and Dose distribution of electron beams indicated that quick-frozen asparagus used
double-sided irradiation, irradiation depth was 14.2cm,unevenness was 1.15. The doseless than 4.0
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kGy was recommended to irradiate frozen asparagus,can effectively control food-borne pathogens

and Guarantee products safety.

Keywords : quick-frozen asparagus,electron beam, sterilization , irradiation technology
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Fig. 2 Distribution map of CTA Film dosimeter
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Table 1 Number of microorganisms after frozen asparagus

irradiation
_ K v R
& 1R 55 2 /k Gy
UG (MPN/g)
0 3.0x10? 1.7x10° <3.0
2.0 60 90 <3.0
4.0 <10 <10 <3.0
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Table 2 Number of surviving bacteria after bacterial

suspension irradiation
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Fig. 3 Survival aerobic bacterial counts in Staphylococcus

aureus irradiated by E-beams with different doses
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Table 3 Number of surviving bacteria among the

asparagus inoculated with bacterial suspension

after irradiation
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Fig. 5 Survival aerobic bacterial counts inasparagus

inoculated withStaphylococcus aureus irradiated

by E-beams with different doses
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Fig. 6 Survival aerobic bacterial counts inasparagus

inoculated with  Enterohemorrhage E.Coli

irradiated by E-beams with different doses
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Table 4 Effect sensory indicatorsof frozen asparaguson

E-beams irradiation
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Table 5 Effect sensory indicators of frozen asparaguson

E-beams irradiation

LRSI VA NS & Wi v ) YR C TR
kGy (mg/100 g) (mg/100 g)
0 8.96* 38.34¢
1.0 9.11° 2.11° 35.81*
2.0 8.79* 2.06* 36.60°
4.0 7.82% 2.02* 28.72"
8.0 6.94" 1.74" 24.79"
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PIAE 2Z (a1 3 4326 7= 5 B Sk (B R
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kGy, & A5 508 1.14(6.13/5.39) .1.16
(6.91/5.96) 1 1.14(6.35/5.57)
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Table 6 Dose distribution of irradiation technology 1

1-1 2 1-3

5.88 1- 5.95 6.20
2-1 4.43 2-2 4.36 2-3 4.54
3-1 0.41 3-2 0.40 3-3 0.46
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Table 7 Dose distribution of irradiation technology 2

Wit | &
1-1 2 1-3

6.20 1- 6.08 6.26
2-1 8.90 2-2 8.82 2-3 8.98
3-1 6.20 3-2 6.17 3-3 6.19
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Table 8 Dose distribution of irradiation technology 3

1-1 5.39 1-2 5.96 1-3 5.62
2-1 5.93 2-2 6.45 2-3 6.16
3-1 6.13 3-2 6.91 3-3 6.35
4-1 5.88 4-2 6.58 4-3 6.14
5-1 5.39 5-2 6.08 5-3 5.57
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Table 9 Dose distribution of irradiation technology 4

1-1 5.56 1-2 5.39 1-3 5.77
2-1 4.86 2-2 4.84 2-3 5.06
3-1 4.53 3-2 441 3-3 4.74
4-1 4.95 4-2 4.80 4-3 5.10
5-1 5.38 5-2 5.26 5-3 5.62
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