7% 43 w4 B ¥ B 47(4) . 697 ~ 701
200748 A 4 H Acta Microbiologica Sinica | 4 August 2007

HERAATRPKEAESEHEAREKE
20 R PR 18 T M Y LR

LV N A0 RERELEERK OB

(IHEAK¥ 'BRA¥E AR EEE2YERERZIRE XD 214122)

B B ARBEAEHEEUNFRZAABMEARNENERZ —. L M B A E RN Ca* &K
BRI, TS R AR SN R, R 287K (FDA) F Fluo-3/AM B R 3Z Y 4Lkt , XF K B 1+
i ( Escherichia coli) ¥14: # 6,9 % 3R B ( Staphylococcus aureus ) 2B B S W ERMEE R ARREEEHXHTHR .S
BEPABHES S HACHERENRAFESRHEB(NSE)BEYH R ARBEEEENZELABTEANAR. &
50°C .55°C .60 CHI 65 CM I BAMLT , KB MM BE S 2 MM T 20.7% .28.1% .74.8% .89.8% , i & &
CRERNEMAEE, AL BARET 4.1%.6.0% .21.9% M 19.7% . 40 MR & FZ B SHE P BE
EE—FZHHXE  BTRERRBMBEAEERBMAARIZ —,

XRiR: KBHE ;&R OMEERE ; BB ; 4 RRGEE Y ; KR

RESHES 0032  XWHFRIA®E:A X ERS :0001-6209 (2007) 04-0697-05

EAER , M ARE R — R BRI MM AR, MUY ZARBHEEERYN Y -HEFESI
CRATFELWMBAE. TR . BEE . KBURRE 4300 B G0 B & 1 28 89 M BER AR B R
&0 FHEMABENERHATRABEEAEAN HRH—SE, URMEEREIIEAREKENHRG,
rHtY SRTEEMERNERREMEL, ME  HU5IEARNH—EYRMEOR ZRFIMNE,
MBI UEEEHON B AXBAENLERE, X FSEANYRN C' ) FHRAREARA
—mX EEMEEARMMEENRE. HIK, 5K " L
0 A AT LA SE B 1R A B AR B T X B i PR R RV 1 HRAT
W R IR PR . 1.1 ## |

AERBENBNARE RSP HREYHTHEL  1.1.1 BER:E. coli AS1.72, 6HF I BRBAEREL
MEHHRREERS, HPaf - Ayas | FAEARPORMEE; S, aureus AS 1.543, JEBHFLV A4y
S R AR S, IAXE ARAREAPORL.
HREIN—-TMHENE S . MEERAUUEKES 1.1.2 EFE.OEFHGHEFRE - BRKIEE
FRAYKNBEATERSSWREME. BE,.2 B 10g, 4 PF 3g, WAL 5g,pH7.2~ 7.4; QBTN
ZREGEBIHERXNBECLCERBFE BEFRE.S8AKSEARK 105, 4N E 3g, AILH
( Escherichia coli) . & ¥ 6, % & Bk B ( Staphylococcus 5¢, 5 g% 15¢,pH7.2 ~ ~7.4"7
aureus) V1] K B ( Salmonella Listeria) . BERZFMAF  1.1.3 FE XTI FLES : Fluo-3/AM K HE T (R E
B ( Bacillus cereus ). = 5 M B ( Campylobacter Biotium 22 7] ) ; — Z. BR 9% Yt K (Sigma 2 7] ) ; FO6C 7%
jejuni) \ZE 58 BR B ( Streprococcus faecalis) FERIEMER A NEITH(EBREERAHE) HBKER(E

Nﬂ

B ( Clostridium perfringens ) /N5 45 B 2 HR /R Fk IR ] JulaboTW20); #8 B %X % 2 0 Pl (#2 B Hettich 2
( Yersinia enterocolitica ) - J& W {&R . i B8 ( Pseudomonas Al ) ;s MWS-8 S TAES (& K Fiso 24 H] ) o
putrefaciens ) 3 o 1.2 BFEFH

R T B0 B B SEAR 2, 1EL 2 B0 ¥ R L T G 25 2 9 A 0 B

ZENNBEEARERBERE, XTHERAFTHHAK Brp 37CIEF 6h, 12 EBEFHEBEEMN=AEP, K

ESTEH - BEXARBERSELAKHMA (20436020)
EEMWN B T(1966-), 8, ILHFLHBABENERLEVHEARBBIEK . Tel/Fax: 86-510-85912155; E-mail: weichen @ sytu.edu. cn
I 7 B % :2006-11-27 ; 35 52 B 38 : 2007-04-04 ; # B H #] : 2007-03-04




698

CHEN Wei et al ./Acta Microbiologica Sinica (2007)47(4)

T HE 37CH 3% 12h, &
16h,

1.3 EEEHRKLIE

16, 78] % BK B 37 °C 5§ 5%

B0 ISR (5000 x g, 10min) 35 57 41 B9 B W 45 2

HiE, EFHEBEFET
B omMREFIRE,
1.4 EWHITH

pH7.0 . ¥R JE 8.5¢/L BY 4

HFHEFRRZE

37°C 3% 3% 48h, i %,
EERRBILR = [(ZHEES
e TE A/ S B E A

1.5 MEAESREREBETEESHNNE

x 100 %

L, ]
\—H
- i_

= Eb oK

g
%

- IS,

w17 PR — (B Ak PR

TOREKIERB,6- BRI R)RKAES

2 B B AR IS HE T i B9 — P A R T 1Y flg R
T, 585 R By #OF o 4 A B A

A 4% 40 i o B9 JE R 5
BRI R IER 7 F (&£
< 515nm) .

i

o HEAHMIG
E‘é‘ﬁ@?ﬁﬁ@ﬁ%ﬁiL

B & &

S R K 490nm, 2 5 I

1.6 WEXIF Fluo-3/AM By R & F1HE 547

1 2450MHz, 900W E LB KB . €856

%%ﬂ%%%‘ﬁ {5 HR B B35 3 50°C .55°C .60°C
M 65C, B ImL AL A B H (1 x 10" cfu/mL)

B0 (10min) , 2R 75 B 44 ;

1 1mL L HE A

L.Eﬁj:

LI ANy O RS

— K, 1 1mmol/L Fluo-3/AM £& &% K & &R Ik B K

3pumol/L, 37°C ## )t
(10000 x g,5min) & L 1§, F HE

=T 3mL

430nm #1734 ,408nm H — WK 5 %,

oAy LT 98 1 M 0 2 A P9 S B9 AR AE
1.7 ARBREHEEHZEURNITHE

BT E
[ (FE sl Yo o B
EII%JE] x 100 %

2 %X
2.1 BEERENRMELIE

S F 30min'™, B OO
1 EEKIGE 1 IRIGE
A B K. 405nm N ¥ & I K, 380 ~

u.ul

B AE

AR E . R
- % 9

B2 E

AR =

i 2 ot

HTHE 150mL &K TE 900W Ff I I #4 2% 14
T ABIBERENERZRR, HNE T HE

900W {8 in#4 20s.40s.60.80s. 100s J5 B9 1B
T I hn 4 8 F
JE NGB, 8 T 2R
HAE®EHA y = 0.92236x, R =

SRIEASN . ERERN(E 1),
i B2k tE . AR AR AL AR, IR
I =g |l

£, #
- i

0.99643, HWAT I ERE LB Y E#HITE HH
BAEHVIIREE A E HKEE TS ZE A E

100 -

80

y=0.92236x
60

7/C

40

20

L | i ]

0 20 40

60
I/s

E1 150mL BB RENOW EERNEIBHPE
Fig. 1

| 3 | L |

80 100 120

R AR

The standard curve of temperature-time of 150mL bacterial

suspension in the continuous microwave field under 900W power.
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coli (A) and S. aureus (B) after 900 W microwave treatment. The
proper detecting condition of the fluorescence spectrum were A:

sensitivity X 3, magnification x 2; B: sensitivity X 2, magnification x 2.
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Fig.3 The fluorescent intensity of E. coli (A) and S. aureus (B)

determined by Fluo-3/AM after microwave treatment.

The proper

detecting condition of the fluorescence spectrum were A: sensitivity x 1,

magnification X 1; B: sensitivity x 1, magnification x 1.
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Fig.4 The relationship between the cell membrane permeability and
fatality rate of E.coli (A) and S. aureus (B)
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Alterations of membrane permeability in Escherichia coli and
Staphylococcus aureus under microwave

CHEN Wei'*" , HANG Feng’, ZHAO Jian-xin’, TIAN Feng-wei’, ZHANG Hao"’
(' School of Food Science & Technology, Southern Yangtze University, Wuxi 214122, China)
(* Key Laboratory of Food Science & Safety , Mirustry of Education , Southern Yangtze University , Wuxi 214122, China)

Abstract : Alteration of cell membrane permeability is speculated to be one of the mechanisms by which microwave kills
microorganisms. It has been reported that permeability alteration may be reflected by cell shape changes observed under
electron microscopy, or detected by measuring the leakage of intracellular protein and DNA using spectrophotometry .

These methods, however, suffer from accuracy and sensitivity. Calcium is an important cell signaling molecule. Iis level

- 1s tightly regulated with an intracellular to extracellular differential of approximately 1 to 10,000. Damage of cells will

lead to alterations in membrane permeability and consequently influx of extracellular Ca’* . In the present study two

probes, fluorescein diacetate (FDA) and fluo-3/AM, were used to quantify membrane permeability of E . coli and S.
aureus after microwave treatment. These chemical probes, after metabolized by intracellular esterases and binding to
Ca’* , emit strong fluorescence. QOur data showed 20.7% , 28.1%, 74.8% and 89.8% increases in cel membrane
permeability of E . coli after 50, 55, 60 and 65°C microwave treatment, respectively, compared to untreated controls.
Modest membrane permeability increases of 4.1%, 6.0%, 21.9% and 19.7% were seen for S. aureus. The
permeability levels correlate with the fatality rates of microbes. These results suggest that alteration in cell membrane
permeability contributes, in part, to the nonthermal-effect of cell killing by microwave.

Keywords : E.coli; S.aureus; microwave inactivation; membrane permeability; fluorescent probe
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