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BB PR B WA ER B B
Yy, XS RRE IR X 51408
L, BRI B AR E kGy TWEIN

FPTTHIE R HHET AR R X 5
SO, BHIT IS G AR B Y I SR WU TE Gy B VE
Bl P B R R RICR

1 wRETk

1.1 ##
1.1.1 {288

B2 Y6 H1 ( SEIFERT ID3003) [, % i 2
$:3-5 kW;ﬁﬂj F, R : 60 kV;ﬁﬂj FHL 37 : 80 mA;
SMFLAECE B FH :600 MQ £1% TC 25, TL3000A
BB EN BERE Q1 T BARBEST
1.1.2 R

K ¥F & ( Escherichia coil BYK0001027 ) | i
REFHFFE ( Bacillus cereus BYK00045-01-01) .4
w0 B B R E ( Staphylococcus
BYKO0001080) ., B 4% 3¢ 4 2= #r 4% 5§ ( Listeria
monocytogenes BYK0001069 ) . ‘F & ( Penicillium
BYK0001005) , Mk &R ¥ k. S48 P15 IR e 5 50
B B3 ( Pseudomonas fluorescens AS 1.33) |4
% & ¥ M B ( Pseudomonas aeruginosa AS
1.262 0) , F¥# Tl Yo i
1.2 Fi&
1.2.1 HEBHH&

BRBELERBITE . S EARHBRE. B
B ORI E SRR E
HAHE S TERNGIEREPNE RS, 53
ISR T 5 000 r/min 544 F B0 7 min, 4k
HE KRR O EEE, HIRESR, RET 4
C kAR
1.2.2  BEREF AP T B B 2 PR R Y il 25

BEALE B ERZF A B 2 A B3R
16 ~18 h, AR B A B K P E & R E &
BV R F AT ERAEAZTH, HILH
BB RER R E A

BEALE B ERZF A B 2 A B3R
60 h LA b, FH K i A B ER 7K M ol 5 il U &
¥, 60 CK¥ 30 min JHE , Mo B P RER 4
REM, FREERGE, RET 4 CHEPRN.
1.2.3 HEMTERBEHE

PRI PR UK AR AF BB B —3F T

http: //www. shhydxxb. com

aureus

PIEEFE LRSS ~5 I, BRBREHFART
B R BUR B A Bk AN L, IR R R
HTRT, BASEWRBRN AT, SHE
FRGES 5, DHRBETFER, BHET 4 CKk
FEPREH
1.2.4 \BEANEHNES5TE™

X SRR A 48 IR B E 50 kV 45
HLIR 40 mABE 43R0 90 cm, JIRLE Wk 1.

®1 ERABHURER

Tab.1 Test results of irradiation dose

ARIE FIBLIE/ Gy B R SE A/ s
-0.008 0.154 10.15
0.015 0.178 10.05
-0.011 0. 150 10.09
-0.001 0.170 10.36
0.013 0.186 9.93
0.003 0.164 10.09
0.003 0.176 10.25

S B IH B8 A =0. 067 19;B =
0.009 781;

10 s AN A 0.165 c¢Gy(1 cGy =10 mGy) , B
4 1.65 mGy,

HPAITERMEEL RO 14 cm ABRIKKEE
WHIE (BT ERFEMNERAR, HE R
EREHRO 90 cm AW E, W E L RFHRE D
EEPHERENRDO 14 cm ALWERAR)

K =6MK,,Ny (1)
S
KM - K Sl4 (2)
Sea
Dyg, =K (3)
14

KK AEKHBESNER K(mGy/min) ; M
FIEHME L XFH I RE (div) ; K, HHEBEE
BN HEEE SEFEEE; N AEBEERY
SRR =S LR SR RN R E T (mGy/
min div ) ; S, AHREEHIR O 14 cm 4 X 44
ST 3 So HHE R EE HI R T 90 om AL X 4K 4R
SHTE R Spp NHE R E B Dy AFEREIR
F%8 HE 50 & (mGy/min) ;

ASLHy e M = 1. 65 mGy,K,, =0. 876, N, =
0.998,K = 8. 66 mGy/min, K,, =357. 79 mGy/
min, Sy, =440.83 cm’®,S,, =10.67 cm’, Sy =3.06
em’, B BRIE S Dy, = 102.61 mGy/min,
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1.2.5 $EHEAHE

SRR AR R BB TR T 14 om, SR B
4514 3.08.6.16.9.24..12.32 #F118.48 Gyo

BRI P BB WA T 12 H 2 mL (20
BRGST, S8 TRA 1 oL BH, 5 AR E
TUHERE R, RRABTER, 825
R HRE S, 4IRS B S SR AT A T B A
1.2.6 JEHEEIE

SRR ARk, 6 E SR BRI K B
B BRI TR R T & W A IR
3R 2R T | 5% Y 1 B T 4 4 R A B T F
BB, KHIFEANS R AEHRET 37 CHEK
1~2 d, B RERFEERT 30 CHH3 4, HR
BERE KT 30 CHEFL ~2 d; DA BEEERETR
RN EER TR0 CHFK2~3 d,
1.2.7 HHREk D5 FERKTE"

S(%) =(N/N,) x100 (4)
D= -1g(N,/N)/b (5)
D, = -1/b (6)

A S VKA REIE 2 N BB TS
WAL (cfu/mL) 5 Ny Oy %8 ST 8990 46 B 2K (cfu/
mL) ;D ot WIECE M N, BEB] N B iR B
B (Gy) ;b AHREENE SHREGE RS
TRRHIRER Dy NIV TS 10% Tk B HIR
HHE(Gy)o

2 HR

PTGl K AT o L W5 IR AT T S 2 7
HIRIIE YR BE 43 B8 6.2 x 10°.3.35 x107.9.4 x
10* cfu/mL, BURH 4 B OB ARE AN LS
BB R YR B4 B8 1. 03 x107.1. 5 x 10°
cfu/mL, 5§ W B8 5% 6 1R SR MBS . 4 SR R SR R B &%
HFEM TR E SR N 4.95 x107.2.10 x
10° #19.5 x10° cfu/mL, BB E LGB MRNAETE
A1,

HE 1 i, BERERA 2838, KB
W SERFHAE R AHHRE AR ESE
Bl OB E AR AR ER T
BN B TREBE, R FRTEFRE
ERTHTREEARAE,

1g(N/N)
!
2]

1g(N/N)

D/Gy
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R T RO B
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HHEFA
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* S OHERE
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Fig.1 Relationship between strains tested

survival rate and irradiation dose
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I RS RN 2 R A X, 8
PSR BRI R IR R R Doff, I F 3%
B

R2 HEBRE.BFE.ENEH
SMAER HERD,E
Tab.2 The linear equation . R* and D,,
values of environmental polluted bacteria,pathogenic

bacteria and spoilage bacteria

PEAR bR o e 3 R D,y /Gy
RIGFFBE y=-0.1855+0.51 0.984  5.41
R R y=-0.2005+0.383 0.983  5.00

WERFHATEFE y= -0.042x+0.047 0.968  23.81
SEOAHERE y=-0.187x+0. 183 0.963 5.35
ARG y=-0.1552+0.085 0.951 6. 45

POBB RN y=—0.276x+0.194 0. 941 3.62
AR B AR y=-0.228%+0.583 0.993 4.39
HEWT y=-0.061x+0.058 0.983  16.39

I -y AP AR TS R W HE « ABER .

B2 2 W, fERE R /A — KB
2, BRI R 2 AT L R S R S B
AEATHUSEER, AT 0.98, BBHHK
RRATTE -5 58 G0 2 A 2 2L B R — K& i
BIHXR,

3 Wit54e

MSEIEERTTA, X SR8 R &R B bk
HRARAER. KBFE. ERERITE. &
HOHHRE . RS TR
A B A B 7R 3B RS , SR T B X
AT 2.94.3.21.3.06.2.66.4. 51 F13.62,
] AR B SR B R — R B AR B RO T
REMFEERNESERTEBRE, REEN
EAT 0.69 A 1.09, ] 48 B 2 R T
HIRIRIAR /N o

KIAFFE R4 B BB BRE I D, {8551k
5.41 F15.35 Gy, T LI 155 7 ok 4 R R 1
ZRAK, FAERE" /A v HLERXHITHE
Ee& BB HRENE R, B HEMEK D,
{E¥%50.1 ~0.2 kGy, LEE %" y SRR
R T R REM S & @R RSN R E K, 15
tﬂﬂﬁﬁ‘%lﬁﬁ D10{Ej}5uj‘3 0.40 ﬂ] 0.42 kGY,EIDE
ERGREARTIRM, BB TN
6.45 Gy, 75 & F: 40 et 348 HE i BT M5 38 , DION
sl s ERaY T 7 FBOR T XE R B U, R
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ol BT 52 ) B 58 A R B 22 FR Y 5 B M 9 B
R, HE R 5ARLTAH L 3R AR
FRO T R SR R SR MO W B Do fEL 53 50 3. 62 Fl 4.
39 Gy, ZE LI T Mk b 4 FR AU Mt Rl X A58 , TE B
T 0 S B X 4 R A X U
H D, fE% 20 ~50 Gy, tHX}/My4E BRI B3 ABKe
XFP PR YRR R R RIR I K. AR
HE R AT I F X R itk &R, K D,
B4 23. 81 Gy, T H & 77 40 f 3 48 MR AN B 0
J&, D\ fH N 5.00 Gy, LARA %! fij iy 7 348 R
TR [F) B IR ZF AT B 2R A, 15 B0 Dy
{B4+50% 3. 0 f13.8 kGy,SARRIAS &' i F
FABRREFP T 8 Fp A 5] I B U5 IR 2 FUAT B 2E 7
HIRTRTEA 152 D, fH7E 2.07 ~2.68 kGy &
o T ULAH M T @ B 40 B, I R AT B AR
B D EERME , X 5ARLEE RN, HHE
ARFMFBEANBANERANEZ, FE8R/T
EAR R AT T 2 2 4 IR UK, (B Do fE
HE BT B 40 B TR B K, O 16. 39 Gy, i8]
EERTFNERBOIEEERE, TRFERSHE
FXIEROTISE L RAEE R AR KEE,

AFERKERAEAE Gy FWEW, MiE b
22U R X SRR R BIR B B ZE kGy
WEN, XFEEH TEBRAERRESE RN
HRENZ DU R rEERAROMESEE
FH2%, 40 MAHMOUD "“FIFH X 54k48 a3t 5
BRI R , BB N 5 mL, BB T AR N
BRIRE, MALZRSHRERD, HTHASR
FAE R L T B SR R I B R >, X
SSRZ N , ARSI A5 B A1 T R Y 4 R B
FEFIBBIN,

AR, A FMRTZh 2 E) X SE806H, 78
fRFRI 8115 Bl P9 5 2k £ PO I S T TR R
A3 —E AR TERCR .

R b A L B RGBT RIS H IR K 4R
R ARBHRF,
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Lethal dose for microorganisms in contaminated fresh meat by low power X-
ray

DUAN Xin, OU Jie, LI Bai-lin
( College of Food Science and Technology, Shanghai Ocean University, Shanghai 201306, China)

Abstract; Low power X-ray irradiator was used to irradiate the microorganisms in contaminated fresh beef
from 3. 08 to 18. 48 Gy. D,, values were gained by correlation analysis of microbial survival rate and
irradiation dose in this condition. The radiation sensitivity of them was also discussed. The results showed
that; the D/, values for environmental polluted bacteria strains of Escherichia coil, Bacillus cereus and its
spores wered. 41, 5. 00 and 23. 81 Gy respectively. The D, values for pathogenic bacteria strains of
Staphylococcus aureus and Listeria monocytogenes were 5. 35 and 6. 45 Gy respectively. The D, values for
spoilage bacteria strains of Pseudomonas fluorescens, Pseudomonas aeruginosa and spores of Penicillium were
3.62,4.39,and 16. 39 Gy respectively. Among the strains tested, spores of Bacillus cereus and Penicillium
were more resistant to irradiation. Pseudomonas fluorescens and Pseudomonas aeruginosa were more sensitive
to irradiation. After being irradiated by low power X-ray, the strains tested still had some bactericidal effects.
Key words: X-ray irradiation; D,,; Bacillus cereus; Staphylococcus aureus; Listeria monocytogenes

Pseudomonas fluorescens
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