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o A AR S L T 64 A% 3 A IR, AL 2 15 min MR IR B 5 5 A1 K 4.60 1g(CFU/em?) A= 4.15 1g(CFU/em?) , 40 #e & 4L 2
ETH B P RmA R E e ARELE, Bttt XA 250 mg/L DMDC &2 F A @ H % S8 REMARAER
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o R RIS DL TR 7 5 A i 2 T AN T3R5 98 2R
VIR . A= W) g B B W B I T A S T 3 5
Oy 2N R R ORRSE O M B = 4R 45
AIMIAN SR 51, A T RIS TR 2 TRl A W o o 7 A A
HERMOF T A= AR FTER G EE TP,
TE LA — T 5 37 D A A K D A ] R A i
P A RE A% A R R T SN T i A R
RErf, A WA N A A2 W T S SR T
HRE T I 4 i RE 08 0 25 S o HL X /1 0 B 358 17 3
A7) B4R

Z W B Z Wk 12 #F  (Dimethyl dicarbonate,
DMDC) # ¢ F A R it YORE R B9 B 8 791, 344 4 2R
R E S A YR N B R A R AR RO 5 R
S T T P AT S A B 9 A 1 DMDC 7R F
] £ ORE rf R R S Y e R B R Dy 250
mg/L7, i T HRE 8 PR K A0 T RS A
T R, I FLRE A s ) PN 2 fige i — SR Al
A | DA DMIDC S — i &t €0 i 280 1) 400 7 771,
H i DMDC 22 13 FH A6 R Ok A7 2 SOt 2R
T & T Th s Jin DMIDC. TES [ B8 34 e A 80 A K5
REBIZRTA P2 o S BEAT R AR A R RE, B
e K 4 %5 19 % 1 5 B b, DMIDC. B 62 45 %803 il &
T o o b AR P AR A WD A OB | SR Y TR AL
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THAE MG IR 1 2 S BRI, 1 ] ) T A T ) TS
KGEEN, DMDC A% B ROCR 4, 22 45 P, SR H i
JH X R D AL T B A 0 D 3 R AT T S A
H, ARBETEH L E DMDC X 8 I B B0 il
AW AR AR T B A0 BT DMDC X 1 BR T Y
TR R AN TR ) R TR SOR PR R T AR
A, PE A DMDC 14 W RCR |, LUTIR R —
Aol a1 PRATE B3 0k 07 3, S B S B 2R

1 MBRERE
1.1 B SiKH
111 B#tE 2B MR (Pseudomonas fluo-
rescens )PFO7 F1 [ 75 {5 5. 4 15 (Pseudomonas lun-
densis )PL28 77 9l 2 P\ A= 5 63 W £ o vh 2o 5 45 31
Mz aifbk MEEZEHRGTETALR S, K
16S rDNA ) NCBI % 3% %5 43 il 2 KU173832 FiI
MKO041549 ; 5.3 2= i Ff 7 ATCC19115 | Bt 7€ 1
ITIGTE ATCC14028 | 4 51 (0 4 4 3K I ATCC 6538
W F b A W B R R A T
1.1.2 b H = W R R £k (DMDC),SIGMA
7 ) JBTER K R 5 R R (TSA) B & K iR iR
PR SR I TSB W INPLLT (FRAT ) K 37 36 b itk
YA ABRA ] 5 BRI CRC S PR35 R 5
TS W AR Y B ARG B F 5 APL ZYM il % 4 3
2% vk AR Yt BLBR A W) XTT 40 B 37 1 0 e 3
M BEEEY
12 FEMNEEE

LRH-250A A3 7846, bl —tERHCA IR
23 H) SIGMA3-30K & =X 3 ¥ VR 250 L, SIGMA
/5 A s Infinite 200 BARAY , %t Tecan 2\ Al ; Zeiss
LSM 710 A 34 4 4 0 S, 1 ) 28 IR A
CR400 {2 224, br A B A T8 BR 2 ]
1.3 RIEH*
1.3.1 ARG B ORAFAE-80 CYKA i1 i B
W PFO7 #l PL28 | PRI A4 . RAGIEVDTTIR
DAL, 4 €07 28 BR TR B M AT R 452 FP T TSB B 5% ik
i, 30 Cit IE AL IR, 28 1
1.3.2 DMDC Xt 5 FftJi W B7 R0 B0 B 9 4K 0 38 B
RO Wm0 A 2R e L B
TP T IR | 4 B0 4 7 3R DA 20 M P L T 0 o 1
MR EZH A )G, 100 wL FE# A PBS

ol B AR BE 3K 2 107 CFU/mL, ¥ in DMDC #Y
VR B R 250 mg/L, 7E 30 CF 4 AlAbEE 0,3,5
min, BORE B RE AR 8, i — 20 ) 0 A0 R R
F1R 2 1 0 A 1 B i T v 43 3l S n 50,100, 150,
200,250 mg/l. DMDC, #b 3 0,1,3 min Ji , F AT
1.3.3  JEANEETE N E S mL R R T
W 10 mL B0 7,8 000 v/min &5 .0 10 min, 2=
LVEW, HICW AR KR 1R, EERmEE
10° CFU/mL, &b ¥ 20 FH| 250 mg/L () DMDC 4b B 20
min, AAbBRAL X IR SR AP ZYM 1537 2% 46
it ELAR D R 2 B0 0 0 FH U B 45 A TR AR
JEET 28 CHE AT E 4 h JFHGE, AR
TR ZYM A FE @5 ZYM B, WAL B
[EREIE I

1.3.4 W AIG BRI EC Rk BT A B PO I
B T A A AR B L 1 %042 il R 43 S 42 b T
TSB 532 59, 0 A KB A S A (1 emx]
em), 7F 28 CH{ 8 15 5% , (1 WARTE AT 7 R i P
BB TR, $5 9% 24 h B R)JE BUR R A, G
W PBS bk 3 YR BR 2SRRI A . A
FECBR AN 0 A i A 250 mg/L. DMDC, kb B 0,
5,10,15 min J& , A H B ISR R &, W BE, T
L

1.3.5  XTT 45 0 9 5 71 7 &0t PR 3% 1k o 4
TSB i B 5 1Y 32 316 AL B (29 10* CFU/mL) il A
96 LA H, 4 FL 100 pL, 7 28 CHi 3% 24 h, Fik
Br AR Rl R 2 R, AR B K R R L
FVEIE A, AL B2 AL A 100 wL JT ik Bk
50 mg/L () DMDC, 43543 5,10,15 min, BR%
DMDC, #fLAnA 100 wL JG i A& #ER K F 50 wl
B il 4 1 XTT A AR, 37 C T 3557 1~4 h, H]
B BRAAE I K 450 nm b4 FL Y OD {8,

1.3.6 CLSM % fUsm WA AE o B 3k 7% T Ak
F18) 2 A1 B i TRT T A A o i BT 4 i) 2 AR 3
ml TSB W ARG F2 b 42 R0 R 1%0, 7E 28 CHE
FEAA T E RS 24 h BIIARRFRAT A S 2SRRI A
BigR ik IO A B K R AR vk 2 3w W AR B R
SR H 250 mg/L B DMDC 433l 2h B 0,5,10,
15 min, % 2% DMDC, 76 - ILJi &5 45 21 1% flsyto9 44
BEAT P Yl | 200 2540 T BEOG AL FR 15 min, {5 1]
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1.3.7  DMDC XA 25 F1 PG 214 Hh 1) 2R B AOR &
FESC MR T OB e 58 A 1 AR S RN P 2T A
(K/NEE] RRAIEE) . DLRE KR R X IR 4
Ab B4 5 B AE 5 4 250 mg/l. DMDC iR il 5,
10,15 min, O, B 28051 10 min J5 JC 3 HURE 25
e AT B B, 20 i TSB (CFC & £ 1 15 7%
BN P LL B 3 77 T v R, B TR RN
L), BT 28 CF 5% 2~5 d 14k (22 R A (8
ZEACE B A, R AR e A ) A BE AR R 3
"o

1.3.8 KudEabr  FrAvikee 8t 3 o 5 AT
e, KM Microsoft Excel 2010 il Origin 9.0 %X
PR RS A BRI, IR R SPSS 19.0 #17F
1) AVOVA #4777 2 53 #7 , P<0.05 £ox A Gi it
WEME2E S AR P AR E2E (v £5) 0

2 H#ERG5ITE
2.1 DMDC ¥ 5 #h £ ilE M4 J& 05 1 B0 B AR
B R

DMDC *f 2= ke B A FE VDT T IR &
B A BRTA | DO B BRI T RN R TR AR B B T S
TR 7E PBS AR AOR WA 1 7R . 250 mg/L
19 DMDC X 5 % i 45 2 9 10 A8 s VR 1, A [ 20 14
X DMDC (UM BAT 25 Stk o B4 2 BT 5 7 X
DMDC T 52 PEfe ik, 2 AL FE 5 min WD T
0.66 1g(CFU/mL) , ifif A% F€ 0 1] G BR  4 B €5 2
A ER A AE 5 min B 53 5138 2> T 2.96 1g(CFU/mL)

Survival number of bacteria/lg(CFU-mL™)

DMDC 4k B i 1]

DMDC treatment time/min

b R N 5 5 B TR V8 O 5 9 HE 2% 5 (P0.05).

1 DMDC f 5 #RREMEE PBS FHRERR

Fig.1 Bactericidal effect of DMDC in PBS

on five foodborne bacteria

1 2.48 1g(CFU/mL) , 5 B 5 v R e P A1 o i
BEXT DMDC (9 BUS M fe iy, L3 3 min w8 A K )
NG A AR AR FE 2R, DMDC X i B
LT B AR TR AR 3 T 3 A A AR B, X1 £
s =004 FH] 250 mg/L. DMDC &b B 36 %5 12, i i
DA DA R BE | FLRR TR K TR TR O 2
1.89,0.18,1.47,0.20,1.89 1g(CFU/mL) ., ¥4
1 DMDC £ M AR B X6 i B B 85 P R 40 7 L
B RIS R RO
2.2 DMDC & £ E IR EER

AN ) 5 e DMDC % 2% 56 1% B0 o T 0 [
FEBCA R R FE R 1 R, JO6M
T I [9 F1 2A M 7R 7F 50 mg/L. DMDC /EFH R, 41

1 AEKREXE DMDC 3t A f{R L EZE PBS AR EER

Table 1 Bactericidal effect of DMDC at the different mass concentration on two Pseudomonas strains in PBS

-~ ¥ A g1 | ém,% #% #/Ng(CFU-mL™) . .

0 min 5 min 10 min 15 min

PFO7 50 6.13 + 0.03¢ 5.84 £ 0.02" 5.69 £ 0.03¢ 5.63 = 0.01¢
100 6.12 £ 0.06* 3.40 £ 0.02" 2.63 £0.01° 2.14 + 0.09¢
150 6.15 + 0.05¢ 2.11 £ 0. 05" 1.48 + 0.07° 0.81 + 0.05¢

200 6.10 £ 0.10° 1.89 + 0.05" ND ND

250 6.16 = 0.07* ND ND ND
PL.28 50 6.14 £ 0.02° 5.89 + 0.05" 5.84 +0.02" 5.61 + 0.02°
100 6.10 + 0.05* 3.23 + 0.04" 2.11 £ 0.05¢ 1.87 £ 0.04¢

150 6.11 £ 0.04* 1.65 +0.07" 0.95 £ 0.07° ND

200 6.14 £ 0.12¢ 1.59 + 0.13" ND ND

250 6.13 £ 0.07* ND ND ND

TE :ND Fom AR A Y ] —17 YA 7] 5 B 26 7R 28 57 2. 35 (P<0.05) 5
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B/ 2218 7 T 100 mg/L. DMDC I 75 R 1% 5
I R O AR N T A 5 R B R TR E 200 mg/L
DMDC 4t 3 10 min Ji5 #B A< 46 M 2195 137,250 mg/L
YEHT5 min BP ARG WP g 2808 K, w0, BEE
DMDC Ji H 3 B 34 fin , DMDC X 19 {5 B0 1 A4
A% B AE 7 S I S B SO v AR AR AR
M, 55 AR SE SR E AR B DMDC 787 W ) ik
B RE B0, A DRSO 0 S R 7 G i O AR o 4
RIEHIER, ERAMR AR WKE DMDC 4
PR AT, B A DMDC ¥ B 14 hn | 2% P 3% R 1o 3
Ha5E . Gouma Z5FSHRIA K, UV-C b B AT N 75
mg/L. DMDC, % i [8] A B AT A7 2438 KR A FFTA .
2.3 DMDC 18 & i B B 71 B 75 1 O 52 T

2 DMDC b3S, 5% 5 A5 0 181 795 ol i Py il
th LT AR Ak rp e R Y A (6) R Xl T
P, 25 By — AS—BI- B R /K fiff g (12) 16 M i & B AR

[

"I.l I_Luv|_ll.’~'ll' .

S P O

AES e A 0 o B Ach BE AT R DY R
P (6) 30k, Z5 W —AS-BI- iR /K ff Bty (12) 5 1
R, 25 B, DMDC =5 2 3 o 10 o {12 o 6 o 1
A e S e W1 RS W S A 2 A T R
P 2L, DMDC Ak B i AT B L 4 B €0 7 28 BR
PR, RS R R B R R S A T DL 2 A
MR AE AR, TS B P 1) g 1ol g 3R
B, DMDC A 2% J A A= 4 5 H 40 B o 1) 1 o £
T TR ik A1 A8 M 2 T A AR R OG 2 , T 20 11 W 1 g i
R L | R L AR R S R R R IR 3k A R A SR R
BT Davidson S5 i A2 5k R i -5 58 4 2 FE R
PEAT RN, UESE T 40 ) SR AR (o H ol
TS —3— i 1 . S | £ TR I S ) 114 £ T R e 3k
TR P SRR R R A N, A AR T R e
VA T PO P 2 O A B P T O DT S B A
VI BET

(b)PFO7-DMDC

(c)PL28 *J 1/

(d)PL28-DMDC

B 2 DMDC % 3% S {6 £ Bt & 70 B 42 {5 52 A 1 B PR B8 0% Y 22 )
Fig.2 Effect of DMDC on intracellular enzyme activities of P. fluorescein and P. lund

2.4 DMDC 418 8 Bl B R Zh A ¥ 4 FE B9 B BR M1E
H
I BB B Sk R A B BY TR BR , DMIDC X

{12 o AT 8 B ) Y R AR &L 3 TR 90k
IV R B AT 28 24 h K5 3R 5 T8 R W pl e
%W B 3 7.37 1g(CFU/em?) #1 7.04 1g(CFU/
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B Ao B 6 XA R R E B A 257

cm?) . 24 250 mg/L. DMDC AbFE 5 min I, 256 1%
{12 B T B 2 0 ) 92D 3.23 1g (CFU/em?) il
2.64 lg(CFU/em?), 1 10 min J& W3 Fh 8 B 5 49 51
R 22k /> 1.04 1g(CFU/em?) #1099 1g(CFU/em?) ,
AL 15 min P95 55 R ek 2D 2242 (& 3a) , PE—
R A XTT 243 # 250 mg/L. DMDC A4b # R %¢ 5t
RN oA {150 P 6 A A I 40 B 3% 0 B9 28 1R (1 3b)
4 DMDC AbH 5 min B, 795 F B 5B R 400 RO )
HHFEAL, OD (B 435 F R T 0.92 F1 0.55, 4L 2 10
min J& OD {873 54k 22 5 % 0.10 F1 0.21, AT 0L,
DMDC b 34! 119 2 [ 1 7 5. B A1 4 HE T 7 250 a0 24
JitL 3% L R T BE % DMDC Ab B i) B (] 2 4K R B
RIS A BT TR T AR XTT ik 45 R4 —
.

I PFO7
PL28

I 1 4L

Number of viable bacteria/lg(CFU-mL™)

g

-

S = N W A N3 ®
T T T T T T T T T T T T T

papict 5 10 15
DMDC. 4b £ 1]
DMDC treatment time/min

(a)

S e e SE N i XTT dL AR Ko Rk g5
OD.ssonn TH 52 B LL, ARV BE 55 3R AL 38 Ah A PR
A LA BR S 400 ) A BEE  AE A XTI A i 3
PR AR, 0 XTI 32 A T 4% 22 1 01 2 44 7 B2 )
I 1% 3% A1 A0 2% (1 PP A1 1 355 Ty, LBt B i) B
00 24 0 A B A ) 3 T B L R SR R
250 mg/L. DMDC *F %€ 5 {5 B M T R 4 725 Al 2
PR P B T A A BN BRVE T, O HLARX T 1
B, R T B T 6 DMIDC AT o A T 7
P, 3K ISP & 800 me/L (143 45 £ R 1 7 771
F 150 mg/L 1 40 Ak ST 25 7 b 2 61 2 OR Bl FF
BRI o R 00 4 TR TR AR ot (0 B O S R
B, IV A e 1 200 TR X T R B A U
[

1.6 -
Il PF07

14+ 2 2 PL28

Y ORE
Cell activity (ODasou)

DMDC 4k B it ]

DMDC treatment time/min

(b)

T ARG TR 38 BAT B 325 5 (P<0.05) .
3 DMDC x4 1B 2 R &1 B BX 24 A 490 48 S B KB BT 40 (a) AN iE M (b) B9 2 M
Fig.3 Effect of DMDC on the bacterial number (a) and activity (b) in matured biofilm of Pseudomonas

2.5 DMDC 1B B2 B 15 X 24 48 AR 45 4 B 22 i
K H] CLSM W% 3 A i B i 7 7 DMDC Ak 2
HI 5 B AE P I = 4250 i A2k sl 4 FE 5
PR o 2 ' M1 PP 8 0 o P A Y PR 8 24 h B 5%
JE T B W A DR, E = 4E A 4S5 A
T 8 B (0 5 A5 5, PR AN T B A 0 A 2 4
B BT JE 43 51 A 80 wm A1 75 um, £ 250 mg/L

DMDC A5, 5P A BEL R B A 40 4 I 114 245 44
SR, AL FE S min J5 85 A4 5 40 B B R B AT
BE A R IG A0, IR 43 ) B AR B 40 m T 30
wm, HEE S AR PR 10 min B AR ) I R B I 2
16 wm, MALEE 15 min J&5 FF 5 HAFAE RS , #%
I JEL B G 2 AR AT UL, BB DMIDC Ak B4 [ 1)
FEA TR A1 P R A 0 5 ) e IS o O )

(a)PFO7 *f 18
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(b)PFO7-5 min

(¢)PFO7-10 min

X (urm)

(f)PL28-5 min

(g)PL28-10 min

(h)PL28-15 min
e A2 B = 4 a5 161 A7 16 R R 25 R P s Ry AR A W B8 58 2 52 AR AE W AR R 1
E 4 CLSM %22 DMDC (250 mg/L) &b 2 54 3% Sy S B B Fn P2 B (R SR M B = W A IR S A B &2 )
Fig.4 Effect of DMDC (250 mg/L.) on the biofilm structures of P. fluorescens and P. lund observed by CLSM
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100~

. I rro7
V) PL28

b b
% 1 N
5 10 15

DMDC 4k P fsf (7]
DMDC treatment time/min

5 DMDC(250 mg/L)Ab 22 3t /i #1852 B 1
EMWIRE E B0
Fig.5 Effects of DMDC (250 mg/L) treatment

on biofilm thickness of the two Pseudomonas

FEREAR , 28 90 R 47 i BRSO . Liv 55258 1 CLSM
0 08 25 B s Ak 7 B0 55 SR A £ R R X A 11 o
JILTRT 1 2E 0 e A B S R P RIVE T, HL R BRI
R
2.6 DMDC X4 fh 4 & 5% 3¢ fn R B 52 M

fief 1) SR % 2 A2 W 22 Ol S MR, AR SC [
P A M TR B T 03 TR 4 R g R T PR B
AREE I 25 3 BORR ZE AT B 2R IR TR B R AR
FG PR 25 B0 T 1 s AR K I e A B R AT
1 B R4 B 22 2 A, DMDC % 74 £L A 1A= 352
PRt g 3 3R TR TR AR W6 2 s, DMDC X Y

0 T
Thickness of biofilm/pm

Xof

o i 33 2 THT 1 T 7 e 0 AR B T K | T T R R
B IR AR RVE 0T S v B Y 1 R P
R RESE . AF 250 mg/L, DMDC 43 15 min B, P4
ZT A BV BB AIC 2.6 1g(CFU/g) , {1 B0 i 1 P AR
1.98 1g(CFU/g) 5 A= 3 2 18 A9 TR 7 o B50FT R B b pRT
SBU BIFEAIR 2.59 1g(CFU/g) A1 1.73 1g(CFU/g) .
AHXS T 40 1, DMDC X i 35 L T 1 2% T A50OR i
#4150 mg/L. DMDC 4b ¥ 5 min J5 78 214l 1 4E
S ARG H TR AN EERE 53 41 E AR R T AR
JEE (A B AR A S 0 R TR R AR T VR £ A ]
AE 2 PG 2T A 2% T A0, B2 ) A K AN . R A5 ik
A5 1203 ek B AR A A U A ) A 3 T 0 9 7 R
St B R O e 2 T A 4N A
<K, Chen Z5PW 43 DMDC X K A 25 A [F] 21 41
f K B R A 22 5, DMDC Ab B 1 3% 25 Fi i i
% BB BIFEAR 4.49 1g(CFU/g) Fil 4.45 1g(CFU/
g) , M 7EAL BEAE FIAEZE i BRI 7 S BRI 2.74 g
(CFUlg) ., WFoEid kB, Sk 4 m i I Pp i v Xt
DMDC AR SN PBS H (4 {5 20 i b B A 5 5 it 52
P, 7E 250 mg/L. DMDC &b ¥ 15 min Ji5 P #5E 32
FMAPREAS I /D R B, vT B SRS R
B 20 B 22 0 B R R A & . Marlies 551%VF1 Tamara
ST T AN A LA AE W R I 37 3R A A ik
i A K, G B I ife A4 L R s B LR

®2 AFEKRERE DMDC LB EHAMIMEZHMEY BRHHF M
Table 2 Effects of DMDC at different mass concentrations on total number

of microorganisms in tomato and lettuce

Bz R E] # 1 /min % 2 A7 /lg(CFU-g ™) 4 % /lg(CFU-g™)
mg- L RS 183 I %A B EES-% R F A

R 0 5.87 £0.05* 4.84 +0.07* 4.47 +0.01 6.27 +0.07° 4.81 +0.06° 4.04 = 0.06
150 5 4.68 +0.01> 3.99+0.12 ND 5.93+0.03" 4.77 +0.06* ND

10 4.18 +0.05¢ 3.67 +0.04¢ ND 586 +0.12" 4.26+0.10 ND

15 4.13 +0.07¢ 3.35+0.07° ND 5.40 £ 0.07¢ 3.90 £ 0.04¢ ND
200 5 4.46 +0.02" 3.65+0.09 ND 4.90 = 0.06" 4.13 +0.07" ND

10 4.17 = 0.05¢ 3.35+0.10° ND 4.88 +0.08" 3.73 £0.05° ND

15 4.03 +0.090  3.01 +0.15¢ ND 4.31 +0.08° 3.46 +0.10¢ ND
250 5 3.85+£0.02"> 3.09 +0.07" ND 422 +020" 3.69+0.12 ND

10 3.38 £ 0.03¢ 2.90 + 0.08° ND 3.93 +0.04¢ 3.25 +0.03¢ ND

15 3.27+0.10°  2.86 +0.05¢ ND 3.68 +0.06°  3.08 +0.05¢ ND

T ND 7R ARAG I Y 7] — 50 v B AN ) 5 B 7S 5 0] B AR 1L 22 53 4 2% (P<0.05)

DMDC X PG 214 Fl A 2260 5 52 i W&l 6 fir
7o PULLAFIAESETE 15 min N RE 60 58 TG 1 3B P

AL AE {E7E 15 min WX E B EEE 5 KHL
DMDC % Bsf 8] Ab BE | X 8 3 10 (0,358 I I 35 P 2 )
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DMDC A5 250 b 3] 252 0 A 30 AR B0 B9 A K B0 g ) A A8 AN i 5281
LEEE) S0 B B RS IO I, AR FE T B0
Y
3t
<

5 min

(a)

5 10
DMDC 4b Fs ]
DMDC treatment time/min

(b)

B 6 DMDC(250 mg/L )34 P 414 F 4E SE B i MM
Fig.6 Effects of DMDC (250 mg/L) on color of tomato and lettuce

3 HFHig

DMDC J& — Ff & 0, 1= 20 04 5 T 10k B 0 391
WF5E & B, DMDC % Az £ 5t v i £ 34 J68 5 1 22
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Bactericidal Effect and Application of DMDC on Pseudomonas Planktonic and Biofilm Bacteria

Li Chunliu, Liu Xinxin, Fang Jinyu, Zhu Junli, Lu Haixia"
(School of Food Science & Biotechnology, Key Laboratory of Food Safety
of Zhejiang Province, Zhejiang Gongshang University, Hangzhou 310018)

Abstract To explore the bactericidal effect of dimethyl dicarbonate (DMDC) on foodborne harmful microorganism, the
bactericidal effect of DMDC on the planktonic and biofilm bacteria of Pseudomonas fluorescens and Pseudomonas lund of
spoilage organism in fresh food were comparatively evaluated in the present study. Effects of DMDC on the bacterial ac-
tivity, intracellular enzyme activity and mature biofilm of Pseudomonas were measured by using APl ZYM kit, XTT kits
and confocal microscope. Meanwhile, antibacterial activity of DMDC at different mass concentration in tomato and lettuce
were performed. The results showed that DMDC had stronger bactericidal action against the two Pseudomonas compared
with other three pathogens. The two Pseudomonas were inactivated by 250 mg/l. DMDC treatment for 5 min, which was
attributed to the decreasing activities of alanine araminase and naphthol —AS —BI —phosphohydrolas. In addition, mature
biofilm of P. fluorescein and P. lund could be effectively destroyed. The population in biofilm cell decreased by 4.60 Ig
(CFU/em?) and 4.15 lg (CFU/cm?), respectively, and the cell activity significantly dropped, resulting in the increase of
dead cell and the thinner biofilm structure, when treated by 250 mg/LL DMDC. Moreover, the aerobic plant count
(APC), Pseudomonas number (PA), and mold and yeast count (MYC) of tomato and lettuce were significantly reduced
by treatment of DMDC at 250 mg/L.. The APC and PA in tomato was reduced by 2.60 lg (CFU/em?) and 1.73 lg (CFU/
cm?), and in lettuce was decreased by 2.56 lg(CFU/em?)and 1.98 1g(CFU/em?), respectively, for 15 min treatment, ac-
companied by no detection of mold and yeast after 5 min treatment. Sensory qualities were not affected. Thus, DMDC
significantly killed the planktonic and mature biofilm of two Pseudomonas, and has a good bactericidal effects when ap-
plied to the surface of two kinds of fruits and vegetables, which is expected to become a new cleaning agent in fruit
and vegetable.

Keywords dimethyl dicarbonate; Pseudomonas; biofilm; fresh food



