FOOD& MACHINERY

DOI:10.13652/j.issn.1003-5788.2019.07.012

i:‘l%%%ﬂﬂﬂlﬂﬁﬁﬁ

o A B

ll._,\

EHBETH BE2134 | 2009F 7 A | Ra5HM

1T EH VBNC
L 471 51 % B

Exploration of the formation and mechanism of VBNC state of Salmonella

enterica serovar Typhimurium during hydrogen peroxide disinfection

B4 M

NIE Xin-ying LIAO Hong-mei
LR R 2B L 8

176 3
LIU Yuan-fa
214122)

(School of Science and Technology . Jiangnan University , Wuxi, Jiangsu 214122, China)

HE:AMTTRMAGHALHRE, ARG R TR
AARRBAED BB TFTADFFR BEALAMAS
BokAF AR Y ITRE E A TRRRG Y0 AL E
#9 3E 7T 3% ) Jk & (viable but non-culturable, VBNC) # % %,
BB, %R AV BRI A SR E (0~15 mmol/L) 4 22
BB FHAMZER. L mol/L A LFARMAMATZ 4K
“mfo # 15 mmol/L 1§ £ At & 4t 22 5 5 4.08 Ig(CFU/mL)
R RIITRAAFEN VBNC KR E, ZKREH T ITR
WY & A 5 M B R L 3T AL LB AR AL A AL B A BBk
HkE R A B ILF T e, LB P F A A b L
%% f£ 0~30 min A% VBNC X £ 2K 2 EAX.
KB LA EGRGED TRA;EGETRRRE
B8k
Abstract: In order to determine the effective bactericidal concen-
tration of hydrogen peroxide, Salmonella enterica serovar Typhi-
murium was used as a target microorganism to explore the effect
of hydrogen peroxide on activity and culturability of it in tap
water and its viable but non-culturable (VBNC) state by means
of molecular biology. The results showed that lower hydrogen
peroxide concentration (0~15 mmol/L) could kill some S. Ty-
phimurium. which could be completely sterilized with 1 mol/L
hydrogen peroxide. It was also found that 4.08 lg(CFU/mL) S.
Typhimurium could be induced into a VBNC state as exposure to

15 mmol/L hydrogen peroxide. The morphology and structure of
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S. Typhimurium in VBNC state have changed, and the catalase,
superoxide dismutase and glutathioneperoxidase were almost
completely inactivated. It was detected that the intensity of free
radicals generated during treatment was positively correlated with
VBNC indexes within 0~30 min.

Keywords: hydrogen peroxide; Salmonella enterica serovar Ty-

phimurium; viable but non-culturable; free radical
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& 1(b) Jr7s , BRTE R R JE Y [ 14 (0.2~ 15.0 mmol/L) B
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Figure 1
VBNC incidence index of S. Typhimurium by

hydrogen peroxidetreatment
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Figure 2  Effect on the external morphology (SEM, 10 000X)
and internal structure (TEM, 20 000 X) of S.

Typhimurium by hydrogen peroxide treatment
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Dismutase, SOD) fl %+ bt H ik 13 & 1L 9 B (glutathionep-
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it e 5 78 9% AR A kg AR Ak A B0k I B A A RT LS e
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Figure 3  Effect on the enzyme activities of S. Typhi-

murium by hydrogen peroxide treatment
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Figure 4 Effect of hydrogen peroxide treatment on total,
viable, culturable numbers of S. Typhimurium ,
intensity of free radicals and VBNC incidence in-
dexes and ESR

spectra of free radicals at

different times
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P 3 TR AR 5 B9 2 b 1] BRI 9 B RO T 8 IR Ak 8
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Figure 7  Effect on the activity of S. Typhimurium

before hydrogen peroxide treatment with/

without sodium pyruvate
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