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min Q03 0T B AR TR R TR AL B
I 2 ST R 75 5, L 22 1 A 2 2.
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JE/1/MPa Pressure

B1 BEELENBIEFHEFE WaXI12 71
ATCC13932 7FiE N
Fig.1 Effect of ultra high pressure on the
survival number of Listeria monocytogenes
WaX12 and ATCC13932
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e EAL S T I BB A W T [, O H WaX12
PR AAEE 2 B 2 5 T ATCC13932 bk, ik
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: 400MPa

b & 500MPa
£ 0.6

ODSQSn

0.4
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ffE]/h Time

(a) WaX127£24. A8hFI72hit AR B &
The biofilm formation of WaX12 after 24, 48h,and 72h

AN TR] 0 A ) DR 1 P I T %) B4 AT 100 MPa
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kDo 37 CF WaX12 £ 48 h 55 3% , g TE K
2 (18] 2a) o W HEBRAD U6 12 B 0 A [R] X e
S A, S PO A T ) Ak B S B
TARIFE R AR IRAL, 100 MPa SZ56 4 A9 P
R TR (P <0.05) , 5%t B A L
PO R T 1 28. 8% 5 1y Ho 45 i Ay Ak PHLZ
SRR R 2 S AR, 100 MPa )
e FE AL B R T WaX12 (124 P19t T 1k B

B Y ) R B3 WaX12 (95 TR R RE 7, HJ2:
HT T 4 el fil A A B B AR (1 2b)

Loch - SR
Treatment
0.8/l a o Xt R4A
a Control
0.6 a2 dq aa
0.4
0.2
0
100 200 300 400 500

JE/1/MPa Pressure
(b) WaX127E4A8hSE64H 5 X MR 4H I B IR TS i &

The comparison of the biofilm formation of
treatment groups and the control groups after 48h

B2 BRELERRIGFEE WaXI12 £ EF AL LR

Fig.2 The comparison of the biofilm formation of Listeria monocytogenes WaX12 after the ultra-

high pressure processing by crystal staining assay

a, b, c, dHEHA BELEF(P<0.05)

a, b, c, d indicates there was a significant difference between the groups

37 °CF ATCCI3932 i 72 h B35, B EIE
R % (& 3a) ;200 MPa kb Ffj5 , ATCC13932
IRk BT B b IR 2 i 3 4 T 1 20. 9% (P <
0.05) , 1 HoAth £5 & 7 Ab B 2H 5 % R 20 35 T g 3%
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1.0 = 100MPa
o 200MPa

0.8 m 300MPa
: 400MPa
= 500MPa

A /h Time

(a) ATCC139327E24. 48hAN72hi IBETE RE
The biofilm formation of ATCC13932 after 24, 48h,and72h The comparison of the biofilm formation of
treatment groups and the control groups after 72h

500 MPa J£ 77 4b B 20, WaX12 1) 5 /N o B 1
ATCC13932 #36.4% , WaX12 ik 31| 55 &5 9k 15
A I B[] B ATCC13932 %5, H WaX12 f1)
PEIEIE W it = T ATCC13932, H L 4fE BT, WaX12
& A YIB RE 1) R T ATCC13932

1.0 - LR
Treatment
0.8 oXfRA4A
Control
g b
aa a, aa
100 200 300 400 500

F<71/MPa Pressure
(b) ACTT139327ET72h[¥ 46 2H 55 % B 4 R B NS TS A

B3 BEELESHEIEETEE ATCC13932 £ S A aE LB
Fig.3 The comparison of the biofilm formation of Listeria monocytogenes ATCC13932 after the ultra-
high pressure processing by crystal staining assay

o b, e, dRWIAA BEIRS (P <0.05)
b
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1.072

- WaX12
0.8 . o ATCC13932
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s | b b
0.4 » b
0.2
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100 200 300 400 500
JHE J1/MPa Pressure
B4 EpASHreREE WaX12 1 ATCC13932
BRAHIRERE
Fig.4 Maximum amount of biofilm formation of
Listeria monocytogenes WaX12 and ATCC13932
a, b ULHAIAA B & 257 (P <0.05)
a, b indicates there was a significant difference between two

groups
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, ¢, d indicates there was a significant difference between the groups
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Effects of ultra-high pressure ( UHP) processing on biofilm formation of
Listeria monocytogenes

SHEN Siyun', SUN Xiaohong'*”*, XU Yining', ZHAO Yong'*”*, WU Vivian Chihua*, PAN Yingjie’

(1. Collage of Food Science and Technology, Shanghai Ocean University, Shanghai 201306, China; 2. Shanghai Engineering
Research Center of Aquatic Product Processing & Preservation, Shanghai 201306, China; 3. Laboratory of Quality & Safety
Risk Assessment for Aquatic Products on Storage and Preservation ( Shanghai) , Ministry of Agriculture, Shanghai 201306,
China ; 4. Produce Safety and Microbiology Research Unit, USDA-ARS, CA 94710, USA; 5. Shanghai Jiangiao University,
Shanghai 201306, China)

Abstract: We found Listeria monocytogenes was still alive after the ultra-high pressure processing. Based on
the result of our former experiments, this research aims to investigate whether the ultra-high pressure
processing affects the biofilm formation of L. monocytogenes. 2 strains of L. monocytogenes were applied in the
research, both serotypes were 4b. Crystal violet staining assay was used to investigate the biofilm forming
capacity of 2 strains, while the fluorescent microscopy and SEM were applied to observe the structures of the
biofilm. The biofilm forming capacity of WaX12 was higher than ATCC13932. After 100 MPa UHP
processing, WaX12 formed more biofilm than the control group, while 200 MPa improved the biofilm forming
capacity of ATCC13932. The biofilm formation of both strains reduced after 300 MPa and higher UHP
processing. The images of biofilm formation of the 2 strains obtained by fluorescent microscopy and SEM were
consistent with the results of crystal violet staining assay. Results suggested that the UHP processing may
increase the biofilm formation of L. monocytogenes. If the pressure was lower than 200 MPa, the biofilm
formation was strengthened, and reached the maximum after 48 h. It is important to choose proper pressure
during UHP processing.

Key words: UHP processing; Listeria monocytogenes; biofilm; SEM
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control control]

100MPa 100MPa

500MPa 500MPa

B 1 BIGZFHTHFE WaX12(A) #1 ATCCI3932(B) ERREN R AE T ELEG
WIEF BRSO RASELE R ( x400) , #RR 4 20.0 pm
Plate I Microscopical analysis of biofilms formed by Listeria monocytogenes WaX12( A) and ATCC13932
(B) after different pressures ( x400). Scale bar =20.0 pm

$3400 5.00kV x5.00K' SE 10..0 wm S3400 5.00kV x5.00k SE

$3400 5.00kV x5.00k SE 10. 0 i S3400 5.00kV x5.00k SE

BRI BIBFHFEEDRRFEMBEBEREER( x5000) (1) WaX12 R AKEFR B E, (2) WaX12 S/NEEER B
B, (3)ATCC13932 R A WIEF R E , (4) ATCC13932 B/NEIER R E, #rR 7 10.0 pm
Platel Scanning electron microscopy of biofilms formed by Listeria monocytogenes( x5 000)
(1) The maximum of the biofilm formation of WaX12; (2) The minimum of the biofilm formation of WaX12;
(3) The maximum of the biofilm formation of ATCC13932; (4) The minimum of the biofilm formation of
ATCC13932. Scale bar =10.0 pm
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