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Table 1 Logarithm of survival number of bacteria

treated with different irradiation doses

I )
Trradiation dose/kGy

PR IR (1gN)

Electron beam irradiation

Y-SRI (1gN)

+y-ray irradiation

0 8.53+0. 106a 8.41+0. 016a
0.5 8.24+0. 002a 8. 08+0. 047b
1.0 7.40+0. 027b 7.86x0. 002c
1.5 6.85+0.018¢ 7.17+0.012d
2.0 6.47+0.172¢ 5.98+0. 032
2.5 5. 68+0. 096d 5.36x0. 052f

0 FFIARRVING FRERIR 22 7 W35 (P<0.05) , T,
Note : Different lowercase letters in the same column indicate significant

differences at 0. 05 level. The same as following.

9.0 YA
85t

y -HER
y=-1.269 7x+8.729 9
R2=0.398 8

8.0
75+
7.0t
6.5F
TR

6.0 y=-1.147 0x+8.627 4
R2=0.986 9

B

Survival of plate culture/lg(CFU-g")

55+

0.0 0.5 1.0 1.5 2.0 2.5

iR AR
Irradiation dose/kGy

4.5 L .

E1 AEERFSLERFRES
FEHAMEHE
Fig.1 Fitting equation of survival number of

plate culture with differentirradiation doses

PR B] ) SEARORE 53 B (3 2) , 25 SR R WY 4 JE) 4 X T
ARG B AE I B 25 2R ( P<0.01) . 23 ATl 3 1]
DI FETRI G AR BT i A R 0 P 1 K, it
S 2 TR BR O AE G BUE A T [ 5 0 R R X W iy
i 2 TR TR A 176 BB T 1 5 T R A A7 A T 2 s g, D
MERRE LT 1.0 kGy B, 6 4 18 [A] — 551 & 1 €
W E 2 ITRR B, £5Eh Tk 8 18] K 5 JC B 7K 41 22 [ 1 B
RESCRTCA 8255 MR EAEE T 1.5 kGy i, T
KA R A IS B0 A5 Eh W B Z Rl 1 22 57 8 3, M 4R
HEFIHEN 1.5 kGy F1 2.5 kGy i, ifi 5 £h 1 B 19 184
WO TG R A R R B SRR RN 2.0
kGy B, ISP P iX — R H Rk — 20058
I P FE R S R AR R i v 2R TR AT B
LNy RV ARAN [ R W 2 rh S50 TR 9 1 s 2 R TR 1)
D fE(E 4.3 3) WG ERRBE R, D, i 2 e 5

0.872a
1
I
> 0.85F
Q
=<
Q
=
<
; 0.80} 0.788b
= T
A T
g
Q075)
0.70 I L
b iF- 7 HFR

NG T
Different radiation source
T ARVNG F R IR 22 57 3 (P<0.05)
Note: Different lowercase letters indicate significance
difference at 0. 05 level.

2 THEKEABBRBAINER 2 FhoTLk

D, ER L&
Fig.2 Comparison of D,, values of two kinds of

radiation in water as irradiation liquid environment
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—— 0.5kGy
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——1.5kGy

85 a a a
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8.0

R

Survival of plate culture/lg(CFU-g™)

AL

NaCl concentration/%

T ARVNE T8 FR05R R — 48 8RR T A [5] v BE ) 22 5 1 3%
(P<0.05), FA,

Note: Different lowercase letters indicate significant difference at 0. 05
level between different salt concentrations under the same dose of
irradiation. The same as following.
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KEREL
Fig.3 The varies of survival number of Listeria Innocua

by irradiation with the concentration of salt
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Table 2 The main factor effect analysis of irradiation doses and salt on bacteria survival

RIS 1 Rl A B ¥ F1H P1E

Dependent variable Sum of squares df Mean square F value P value
e IER A 31.527a 8 3.941 80. 429 0. 000
Calibration model
R 1 189. 025 1 1 189.025 24 266. 886 0. 000
Intercep
o ) 31. 069 5 6.214 126. 818 0. 000
Irradiation dose
ez 0. 458 3 0. 153 3.114 0.048
Salt concentration
RE 0.735 15 0. 049
Error
J587n 1221.286 24
Total
KIE Y St 32.262 23
Total corrected

E “8"1%E Rzo

Note: ‘a’ stands for R2.

£3 -SSERRERREREFE D, E

Table 3 D,, values of bacteria in different salt concentrations irradiated by y-ray

s Do f D,y value/kGy IgN-D R?
Treatments
TRk 0.787+0. 008 la y=-1.269x+8. 729 0.938
Sterile water
0. 85% b e & 0. 805+0. 009 la y=—1.241x+8. 691 0.937

0. 85% salt concentration

3% 0.709+0. 009 lc y=-1.408x+8. 566 0.975

3% salt concentration

5%Eh e 0.730+0. 009 Ob y=-1.369x+8. 725 0.952

5% salt concentration

. R 2.3 AEERENREREHFE v-HERERRE
g o T S0 1 UM S R 7 48 R o B 1
g vy WESCILPE S, WP S KO Ml i P4 B ) L
= f :Z ] A LRI (R 4) o SRR, i HER) HE FOR Ak
| &£ 68 - B V4 A7 15 B0 IR 5 (P<0.01) . LS AT
=20 A0, 5 L 0, R e 2 e 5
| B AR BOR A WA 76 R R BRI R B 4y
2 sl — 5P A I B o 2 SR TR T A B T 7 A
45— - " - -~ = — 3, BRGNS AR R B 5% B W I T AR
IR T2 MR IBFE AT 2.0 KGy Ji , WA 0375 T 5L

Irradiation dose/kGy BT IR K4
M4 HREHEEHNEENAF OB AR A B R T 0 S TR B B
Fig.4 Effect of salt concentration on the number of LML A T PR [R) B B A B0 B T v 2
Listeria Innocua and the linear fitting equation R Y D, {E( K6 % 5). bt ZH e FE A 1A , Dm{ﬁ

RS ETHE T B S e OR(E I BAE 5% Bk
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Table 4 The main factor effect analysis of different irradiation doses and different sugar concentrationon bacteria survival

N7 i S5 A A B ¥i7 F{H P{H

Dependent variable Sum of squares df Mean square F value P value
FEIEAR A 21.785a 8 2.723 48. 658 0. 000
Calibration model
R 1 290. 336 1 1 290. 336 23 056. 661 0. 000
Intercep
LgileE B 19. 673 5 3.935 70. 306 0. 000
Irradiation dose
Wi & 2.112 3 0. 704 12.579 0. 000
Sugar concentration
R 0. 839 15 0. 056
Error
it 1 312. 960 24
Total
REIE BT 22. 624 23
Total corrected
Ha”RFER?,

Note: “a’ stords for R2.

901 a —=— 0 kGy n EEK
o 0.5kG 9.0 o 3%HKE
5 8.0r —— 1.5kGy 85} v UM
T ——2.0kGy oo
®e 75f —2.5kGy psor
4o 2 )
€3 701 0751
e ® 2
®E 65¢ $ 2 g0}
z £3
= 60f B oo
2 i % 6.5 F
£ S3f E
7] = 60
50F E
0 3 5 8 5 551 .
Sugar concentration/% 5.0 1 1 L L 1 1
0.0 0.5 1.0 1.5 2.0 25
2 ‘ o AR
s B B S AN R - SRR
B S Z:Himlm?ﬂzrﬁ‘ifiﬂlﬁﬁ§,ﬂﬁﬁ Irradiation dose/kGy

FEHMEERENTL
R o T S 3k o N A F0 B4 B

Fig.5 The varies of survival number of Listeria Innocua E6 HRENEEMMEAL S TR

by irradiation with the concentration of suger Fig.6 Effect of sugar concentration on the number of

Listeria Innocua and the linear fitting equation

x5 yvHARRTEEREFRFED,E

Table 5 D, values of bacteria in different sugar concentrations irradiated by y-ray

b
A Do fH D,y value/kGy 1gN-D R?
Treatments

JoHiK 0.787+0. 008 1c y=-1.269x+8.729 0.938
Sterile water

3% WUk BE 0.911=0. 007 9b y=—1.098x+8. 414 0.995
3% sugar concentration

5% W 1. 133£0. 008 2a y=-0. 882x+8.916 0.929
5% sugar concentration

89 Wk JiE 1.071+0. 009 2a y=-0.933x+8. 498 0. 944

8% sugar concentration
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The +y-Irradiation Sterilization Effect on Listeria Innocua in
Sugar and Salt Medium

XU Yugian'?> LI Shurong"* LI Wenhui' WANG Li'

HUANG Guangxue' WANG Huihua' MA Changlu'
(! Beijing Vocational College of Agriculture, Beijing 102442 ;2 School of Food and Wine, Ningxia University, Yinchuan, Ningxia 750021)

Abstract;In order to know the effect of food matrix on the sterilization efficacy of +y-irradiation. By lgN-D linear
regression analysis, the formula of the number of viable bacteria was obtained. The D, value was used to characterize the
difference of absorbed dose of gamma ray and electron beam irradiation in sterile water environment, and the influence of
different gamma ray absorption dose, sugar concentration and salt solution concentration on the germicidal efficacy of
Listeria Innocua was analyzed. The results shows that when the irradiation environment is the sterile water, the gamma
ray D, value is less than the electron beam, respectively 0. 788 and 0. 872 kGy, which shows that the gamma ray
sterilization effect is better. Under the irradiation of gamma ray, The D,, value of Listeria Innocua in sterilized saline
(0.85% NaCl) was not significantly different from that of sterile water. With the increase of salt concentration, the D10
value of innocua first increased and then decreased, and the D,, value at 3% and 5% salt concentration was 0. 709 kGy
and 0. 730 kGy, respectively, lower than that of sterile water. The D,, value of Listeria Innocua in sugar solution was
significantly higher than that of sterile water. With the increase of the concentration of sugar solution, D, first increased
and then decreased. The D, value of 5% sugar solution was the largest, which was 1. 13 kGy. It could be seen that salt
solution has a synergistic effect on sterilization, while sugar solution has a resistance effect on sterilization. The results
provide a reference for further exploring the mechanism of irradiation sterilization, reducing radiation dose cost and
improving product quality.

Keywords : Listeria Innocua, irradiation microorganism inactivation, electron beam, irradiation environment, D, value



