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Table 1 Temperature effect on neutron radiation sterilizing

Temperature/ C Dose/Gy Dose-rate/Gy  min” Survivor/CFU» mL™ Survivor rate/%
2 500 0.93 1.32x10° 6.50
18 500 0.93 2.69x10° 0.93
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Fig.4 Spores condition effect on neutron radiation sterilizing
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Table 2 Chemical composition of different material

Material species

Element percent /%
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H 11.2 6.8~8 6.67 8.0 6.4 10.2
C 88.8 50 40 60.0 27.8 18.0
0] — 20 533 32.0 41.0 65.0
N — 15 — — 2.7 3.0
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Table 3 The kerma coefficient (k) of material
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Neutron energy /MeV  Solution Powder Strip
1.12(Outside cavity) 0.250 0.193 0.151
1.38(Inside cavity) 0.258 0.199 0.155

32  HTIEH RER L

AWFFAFHAEFREA A 7.4Gy/min B Dy fHA
384.6Gy. A BRI, v A KTE R R AT )
Do fH A 1.7—2.5kGy™" 7, T 5B 2B ] 26.51Gy/min
P~ 2R KR R/ 2 AT B RO I ZE AT 1R, Dy

550 1.83 kGy F1 2.23kGy. Kk, m#I257H
P 7 G 2R A D B ROV LG y S 2R
Wik XEH T 78 Tt e % % (Linear
energy transfer, LET) #@4f, ‘&5 412UFE H
ORI R 2 LHEDLE keV WRER, 1T v H4k)E
FAK LET 458, EAZUhRRHOR HBR L keV B
o PRk, AR S i R R i P R A R
(R E LUE 52117 DNA XURETRE, AT 5 | 40 Jfa (1) 2t
To. X5 Schmid 25! F1 Hacker 25103 514 18
HH A B X IR T 4 P R SRR 4 B 7 A 1 A ) 45
YiRON E y 2k TS5 16— 3. Singh SR 5
TRy S M3 WEE R KRR, R
TP Ly SR KOS Y AT 2 o (H S5 [E AL K
A YIS T ) Lowy 25 U208 DI s 455 g A5,
WFSC T PR A0y S5 S A RO B IR AR 2R 4 25 30
IR R BILEE o 45 R R Ty S 4 o I JR8 75 1) K3
BRI 23 fif. MEE BRI 45 B IE 4



39 DS

R B OGS A B SRR T 1 K TR ORI L 169

B o IXA AT iS5 K OB S0 It O S 25 ﬁ%
Yo  RNAD . SER/NRVR S 260 CIndil e,
HEE) K,

33  HPFRIERNFRFERNZM

M3 JATT LR 2, 2 A A7 3 bt b 5
R ) 3 A 8 I ot gl ), 3 e KR AR
A FIEAL, W KEAEREGR. 8
FlE R E, AR ST (AR R R
BT AETRATE A, I A
R I 73.4Gy/min I, KR RUR SO LR )
FPRANELG, AR FRATTHEFT b 148 55 DNA [#45%
iy, WAL T XAIG ) SCHRIED o T AEAR
EAE AR R, XRS5 )5 A
RGO AT R, ANATREX R LR AR R B )
EHN (Inverse dose-rate effects) 1, #t I 5 A,
AR .

34 (EREEXMNPFREHIZI

M1 R U FE A ] (10 s FE ) 57
FEAT, MR 2°CH, R 18°C
NIRRT A% o JX AT RE S DR A VLG A 4 KT (R L 2
AT O EARAE IR B AT HIR 3 46
FLRBON R EY LR « 8 1 TORIA5 A i 1R Y
Yoot AR IR S AR Rl g, b gk
oy AR R B g, B EE AR T A A
AR AEIPE T AEARIR A AE T, AW A i3k
(177 AR i R AT A DA T A A AR TR R
?}ﬁd\[m]o

35 BBEHFRRSMEFREERNEIN

M4 FRATATLUE H, A7 2 i K3 /NI
PR TR > K AR>S . 1K T B 55 2% TR ATLEE Hh (1) 1)
BAERA Ko T s A Ak FFPARAS AN IR FE 5 7K itk
AN, A2 P | R 0 B IR AR . A
TKERZ, AR B REFEETERRET,
WA BT RS2 2R Bk, B IRAE
ERIL RfEEH 5.

FJf Shintani™ & H, A PIR EAUALEAE

ARG A KL N REERKE DT
Clo XMOAREAEKIIRRIRE A, 1l eSS 8 7
%%ﬁﬁ%%#ﬁ%%%#%*%&@,mﬁ%ﬁ
() i P8 B SR — BURp R R AL 2 A T e 32 5 . A
WA I b SZ 40 (R B A b I BOE 4l e, — B
ZAEVERT, XN MR RS, SRR T e

P4 KR 22— KK

5230

SROCHR. BRoAiH AR, dbat: PR S Bh AR AL,
2002. 114-122

ZHANG Wenfu. Medicine Disinfection. Beijing: Military
Medicine Science Press, 2002. 114-122

\

—_

2 Gazs6 L G, Ponta C C. Radiation Inactivation of Bioter-
rorism Agents. Netherlands: ISO Press, 2005. 153-160

30 RIS EAR T iR 2 . TR ARSI T
HUB SR AT, b B R AT, 1997. 618-702
Editor Committee of the Handbook of Measurement and
Testing. Handbook of Measurement and Testing. Ioniza-
tion Radiation. Beijing: China Metrology Press, 1997.
618-702

4 I AT ESHRIEOR, 2001, 21(4): 307-309
ZHENG Chun. Nucl Electron Detect Technol, 2001, 21(4):
307-309

5  Borick P M, Fogarty M G. Applied Microbiology, 1967,
15(4): 785-789

6 Aitigk, SEE. TABUAEYYE. bRt ot Tl R,
1992. 60-61
CEN Peilin, CAI Jin. Industry Microbiology. Beijing:
Chemical Industry Press, 1992. 60-61

7  Furuta M, Suwa T, Kuwabara Y, et al. Exp Anim, 2002,
51(4): 327-334

8 EH, ZRb, TROCHR, . AREBIFIE R, 2003, 23(4):
32-34
WANG Yong, LI Chenglin, ZHANG Wenfu, et al. Radiat
Protect Bull, 2003, 23(4): 32-34

9 Schmid E, Regulla D, Guldbakke S, et al. Radiat Res,
2002, 157(4): 453-460

10 Hacker-Klom U B, Kohnlein W, Kronholz H L, et al.
Radiat Res, 2000, 153(6): 734-742

11 Singh S P, Cohen D, Dytlewski N, et al. Radiat Res, 1990,
31(4): 340-353

12 Lowy R J, Vavrina G A, Labarre D D. Antiviral Research,
2001, 52(3): 261-273

13  Koufen P, Brdiczka D, Stark G. Int J Radiat Biol, 2000,
76(5): 625-631

14 Nakauma M, Saito K, Katayama T, et al. Food Prot, 2004,
67(11): 2538-2543

15  Shintani H. Biocontrol Science, 2006, 11(3): 91-106



170 LA R/ I [ N 825 %

Study on the sterilizing effects of fast neutron radiation on Bacillus subtilis

CHEN Xiaoming'”? TAN Bisheng” ZHANG Jianguo” ZHENG Chun’
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ABSTRACT In order to investigate the neutron radiation sterilizing effect and influence factors including dose,
dose rate, temperature and spore state, the Bacillus subtilis var. niger. spore were irradiated by the fast neutron radia-
tion produced from Chinese Fast Burst Reactor II. The plate-count results indicate that the D, value is 384.6Gy with
the neutron radiation dose rate of 7.4Gy/min and the correlation between the dose and logarithm of survivors meets
the function y=-0.0026x+10.462. When neutron dose kept 800Gy, the correlation between the dose rate and logarithm
of survivors meets the function y=7.7414x" "% spore livability declines under a high radiation temperature. The
spore livability order is spore strip > spore powder > spore solution at the same neutron radiation. The conclusion can
be made that neutron radiation has a higher sterilization effect than gamma ray and electron beam.

KEYWORDS Bacillus subtilis var. niger, Neutron radiation, Radiation sterilizing, Dose rate, Radiation temperature
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