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(1172.40 £0.46 )mV,ACC = (72 +1) mg/L.,
1.3.2  Isksess

T 9% FOUT IR B AL 20k B 20, A B2 FH 1R 1 v
itk IZ I AL FE 5 min, R -5 R R AR K A 1A
FUEE R 109, JCH E AR g Xof B8 b B K SR
JMATCIEAE 4 CLRAFT d,
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%4.97 1g(CFU/g) , fif A 2k 7K % HEZH rp A e 4 i
TR AZM[S. 73 1g(CFU/g) |5 EC5A i i it e
4.92 1g(CFU/g) %% 3.86 lg(CFU/g) , %} BR4H %
% 4.83 Ig(CFU/g) ; Ay BL IR A A 8 il 4. 07 g
(CFU/g)[4% 2.6 1g(CFU/g) , %F BRLULRE Jy 3. 64
lg(CFU/g) o Dh &5 B, e M Fi A 7K Ak 2 fig
% Y 5 M A AR R S5 1 E R AR B A R (P <
0.05) , Ff-XoF 9 B e o J8 G T e 3] W) 1) % KA
FH(P<0.05),
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Fig.1 Changes in total viable counts (TVCs) in
genus Pseudomonas and Shewanella of shrimp
after AEW or TW water treatment for 5 minutes
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Fig.2 Changes in total viable counts (TVCs) of

shrimp during 4 °C storage after AEW or

TW water treatment for 5 minutes
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Fig.3 Changes in genus Pseudomonas of
shrimp during 4°C storage after AEW or TW

water treatment for 5 minutes
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Fig.4 Changes in genus Shewanella of shrimp
during 4°C storage after AEW or TW

water treatment for 5 minutes
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AEFR S TEVE L FE b pH AT TVB-N B 14 75 46 1
Bl S (a) AT, AL BRAL 5 X B R Y pH
B BT EHK 96 by R e ik T A HE
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31.27 mg/100 g, F HALBRZL ) TVB-N {E AL TXF
MR, e HAE A 48 b J5 , 3L TVB-N {H 8 K F
XTHRZL(P <0.05) o 15t B Fifi 5 ¥4 8 Hof [ ) 4 4
T AEL R ) ff 38 22 7 0 T AT o 20 PR P L UK
S FLISE P A BT B A B R K I . X — B Ak
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& 1 N EE 3 PR IRV JEC (] 2 22 A8 AL HE A
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0.05) , {ELAL At /K AL BT Y & ™ fELR AR T X HRAH,
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Fig.5 Changes in pH (a)and TVBN (b) values of

shrimp during 4 °C storage after AEW or

TW treatment for 5 minutes
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Different capital letters within the same storage time indicate the
significant differences (P < 0. 05). Different lowercase letters

within the same storage time indicate the significant differences

(P<0.05)
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R1 FEMEBK(AEW) EERA(TW) LIRS min 54 CEBEIE XX EZIERNTWL
Tab.1 L*, a", b" values of the shrimp during 4 °C storage after AEW and TW treatment for 5 minutes
At IR L LILRE a* Wb A AE
/b R KT OROKAREE  BRPERMOKANTE  FOROKARTE  BRPERMOKANTE  FDROKARTE  RRPERKAREE  FoRokabFR
Storage AEW W AEW ™ AEW W AEW ™
time treatment treatment treatment treatment treatment treatment treatment treatment
0 45.28 £0. 134 45,01 £0.132P4  -0.72+0.019 —-0.78 £ 0.01°*  3.77 £0.74°A 3,59 +0.7494 024 024
24 48.42 £0.55%A 44,85 +0.942PB 0,44 £0.319 —0.44 £0.00%"  2.64 £0.29" 545 +0.28<® 3,34 +0.02"* 1.76+0.01"B
43 48.33+0.53*4  45.02+1.25"®  -0.43 +£0.15% -0.12+0.189"  6.27 +1.479  6.34 +0.65 3.95+0.03°*  2.66 +0.01
72 44.83 £1.05"%  40.74 +0.21®  0.73 £0.06°A  1.74 £0.83P%  10.62 £0.71°* 12.61 =£1.84P% 7,01 £0.08%  10.23 £0.15%
96 45.07 £0.92PA 33,87 +2.14<B 1.30 £0.10°*  0.84 £0.03®  11.68 £0.02"* 10.18 £0.49"A  8.17 £0.21°"  13.18 +0.28%"
120 42.54+0.14°A  35.15+0.83®  1.99+0.09"*  2.69+0.16"®  13.94+0.4224 10.55+0.03"  10.53 £0.27"™*  12.55 +0.09™
144 44.83 +1.27"%  40.36 +0.309®  1.98 £0.02P*  4.90+0.11°8  14.83 £0.83°% 14.60 +3.73*%  11.39 +0.11&* 13.23 +0. 31
168 40.96 +0.199%  41.06 +1.949 2,43 +0.45*% 523 +0.09°®  14.57 +0.72*% 14.65+1.95*"  12.06 £0.03%* 13,19 +0.25°

T AT KRB TR R R B3 225 (P <0.05) , [AF/NG T REAFFon B35 7% 5 (P <0.05)

Notes: Different capital letters in the same line within the same storage time indicate the significant differences (P <0.05)

column within the same storage time indicate the significant differences (P <0.05)

2.5 REIEPINBEDNIERERRIEIRZ
i8] 48 K 1 53 4

2 M3 NIRIE g AAE FIAE 5 A SRR RS
EEE bl PSS RO S ¢ b Y/E sy IS LN AT D i
[ARSCPE BT 265 54 o i 32 AT, JGIE 2 v gk K
AEPRALIL 2 B R IK R IR, A BL IR I Y B S
pH TVB-N & 4 Je (822 48 fb 2 [ () #H S 1 fe o

. Different lowercase letters in the same

ARt TR 2 PSS el A NP = PO R
VoG A R, A BU R A AR I BB T B A i
JROTE M) fie 2 2 DR 2 M8 H i T 50 200 o e
AR A TR R R DIAR OG0 R L AR K Ak B
3 A A0 ) P 5 X A 9 e R {1 B T
i U QBT LA 2 BV R AY A A, T HE 2 I A
R Ko

SR Ay i B T 8 80 R A B, 4 5 R I

x2 BRKEAEEENIREMERS RREREEXESTER
Tab.2 Correlation analysis between microbiological indicators and

quality evaluation indicators of shrimp treated by TW

EGELAN SR [EELY R Ei AR
Indicators TVCS Numbers of genus Pseudomonas Numbers of genus Shewanella
pH 0.566 0.770* 0.912**
TVBN 0.870 " * 0.958 "~ 0.960 " *
AE 0.764" 0.962 " " 0.887" "

TE: "7 AE 0.01 KU ERFARS, ™ 16 0.05 KM b RFEANR

Notes: * " indicates significantly correlated at 0.01 level( double tail) , * indicates significantly correlated at 0. 05 level( double tail)

x3 BRURFKAREBXTREYIERSmBEREREXESTER
Tab.3 Correlation analysis between microbiological indicators and

quality evaluation indicators of shrimp treated by AEW

Ei=tan STEEL L EPLH TR % A BLIR 4L
Indicators TVCS Numbers of genus Pseudomonas Numbers of genus Shewanella
pH 0.921** 0.939 0.951"*
TVBN 0.929 "~ 0.910" " 0.894"*
AE 0.929 " " 0.934" " 0.939" "

TE: 77 AE 0.0L K (U) B REAZE, "7 0.05 /K (R b B EHISE

Notes: * " indicates significantly correlated at 0. 01 level( double tail), * indicates significantly correlated at 0. 05 level ( double tail)
I PR, 45 A g, 240 FH A 72 op BB T T
3 ZiigHihe ’ ’

e, AT TR o BRPE LK IR A T B

FURI, PR R /K BB A 22 st e L T
A JEE B R LA KT i ) T B DR B 8 Bl
B AT HA AL G AR | B K
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Acidic electrolyzed water improving the quality of Litopenaeus vannamei by
inhibiting the total bacteria and specific spoilage microorganisms

ZHAO Li', ZHANG Buke', LIU Hongping', ZHANG Zhaohuan', LIU Haiquan'*’, PAN Yingjie'*”,
ZHAO Yong'?*?

( 1. College 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 ,Ministry of Agriculture ,Shanghai 201306, China)

Abstract; Acidic electrolyzed water is a new type of non thermal processing technology, which was widely
used in preserving the quality of aquatic products. In order to investigate the possible preservation
mechanism, this study starts from the microbial control perspective, focuses on the inhibitory effect of acidic
electrolyzed water towards total number of bacteria and spoilage bacteria in shrimp, then analyzes the
correlation between them and shrimp meat quality. Results showed that AEW not only has a high capability to
reduce the number of total bacteria and specific spoilage bacteria ( Pseudomonas and Shewanella spp, P <
0.05), but also sustained suppressing the growth of total bacteria and specific spoilage bacteria in the
subsequent 4 “C cold storage. In addition, AEW had an obvious capability in limiting the changes of pH,
total volatile basic nitrogen (TVB-N) and color changes in shrimp. Correlation analysis showed that microbial
indexes and quality indexes of shrimps during storage has a good consistency. Acidic electrolyzed water can
preserve the quality of shrimp by inhibiting the growth of total bacteria and specific spoilage organisms. In
conclusion, this paper provided theoretical basis for further exploring the mechanism of AEW on improving the
quality and safety of food.

Key words: acidic electrolyzed water; Litopenaeus vannamet; total bacteria; specific spoilage organisms;

correlation analysis

http: //www. shhydxxb. com



