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16S rRNA
(Pseudomonas) 1
(Carnobacterium) (Shewanella) 1.1
(Serratia) ( ,2016),
( (Solenocera crassicornis) s
,2020) 10~12 cm, 12~15 g
, 30 min
: (HVEF) ,
(LVEF) HVEF 2 500 V/m, LVEF , 7
2500 V/m (G0), 2 kV 3 kV
’ ’ (Gl G2 G3),2kV 3kV (G4
( , 2004) G5 G6)
’ 1.2
’ ’ DNA (QIAamp
’ Fast DNA Stool Mini Kit) ( ) TransStart
Fastpfu DNA Polymerase (TransGen AP221-02) (
2021) ’ ( ’ ’ ) AxyPrep DNA
(AXYGEN )
’ ’ 1.3
Microplate Reader ( MD ) QuantiFluor™-ST
’( 2019) ’ (Promega ) ICS-1600
( ) MiSeq PE300 (
’ ’ ’ llumina ) GeneAmp® 9700 PCR  (
( , 2020) ABL )
14
(Nian et al, 2022), Quantitative Real-time PCR 1.4.1 )
, , 25d 3
, 05¢g ,
37 °C 48 h

>

(Zhuang et al, 2023)

16S rRNA ,
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1.4.2 DNA (
2 kV 3 kV )
0.22 pm , DNA
DNA,
1% DNA ,
Microplate Reader
DNA , DNA
—80 °C 16S rRNA V3-v4
PCR , 338F 806R,

338F (5’-ACT CCT ACG GGA GGC AGC AG-3’)
806R (5’-GGA CTA CHV GGG TWT CTA AT-3°)
1.43 PCR (2017)
PCR s TransStart Fastpfu DNA Polymerase,
20 uL PCR , 5xFastPfu buffer 4 uL,
2.5 mmol/L dNTPs 2 pL, 0.8 uL,
5 umol/L, TransStart FastPfu DNA Polymerase

0.4 uL, DNA 2 uL, ddH,0 20 pL, 27
, 72 °C 10 min 3 , 2%
PCR , AxyDNA
PCR s Tris-HCI
1.4.4 Miseq [llumina MiSeq
PE300
, DNA
PCR ,
PCR
QuantiFluor™-ST ,
1.4.5
SPSS 22.0, Origin 9.0 ,
+ R Duncan R
fastp
, FLASH >
97% OTU ,
, Silva
16S rRNA , 70%
2
2.1

7 16S rRNA

, 325 540,
428 bp (1) OTU (operational taxonomic
units)
( ) ( ,
2023) 97% OTU
s 95%
( ,2021) 2  OTUu
3 OTU , —5°C
)
,
,
)
(Proteobacteria) (Firmicutes); ,
(Bacill)
(Gammaproteobacteria);
(Alteromonadales) (Lactobacillales)
#1 FEBFHEELETHESHINFINHERIT
Tab.1 Statistics of S. crassicornis sequence data under
different electric field intensities
/bp
GO 43 569 18 677 777 428.69
Gl 48 290 20715 114 428.973 162
G2 48 032 20 593 233 428.739 861
G3 44 996 19 302 404 428.980 443
G4 50 568 21692 795 428.982 657
G5 44 060 18 901 322 428.990 513
G6 45935 19 705 309 428.982 453
(7) 360 187 108 056 100 428.906 182
7 325450 139 587 954 428
*2 FZEOTU FoELGItR
Tab.2  Statistics of main OTU sequences
OTU GO Gl G2 G3 G4 G5 Go6
OTU104 2957 16 48 5 10 5 7
OTU107 669 54 49 5 6 6 8
OTU108 7466 1110 1447 566 876 355 2208
OTU122 292 313 542 190 1414 1216 1483
OTU125 184 99 170 149 0 0 0
OTU126 15 47 617 40 0 3 7
OTU127 14187 36348 35119 37002 35736 36520 34264
OTU130 10606 3 8 4 18 11 39
OTU131 766 180 173 202 0 1 1
OTU141 0 4 3 12 98 58 110
OTU46 1043 11 9 10 27 10 58




196 55

R3 TEOTUHSEFEERR

Tab.3 Taxonomic information of main OTU

OTU
OTU104 d__ Bacteria;p__Proteobacteria;cGammaproteobacteria;o_ Pseudomonadales;f Moraxellaceae;g_ Psychrobacter;s  Psych-
robacter cibarius
OTU107 d__ Bacteria;p__Proteobacteria;c__Gammaproteobacteria;o Pseudomonadales;f Moraxellaceae;g_ Psychrobacter;s_ Psych-
robacter_maritimus
OTU108 d_ Bacteria;p__ Firmicutes;c__ Bacilli;o__Lactobacillales;f Listeriaceae;g_ Brochothrix;s_ Brochothrix_thermosphacta
OTU122 d_ Bacteria;p__Firmicutes;c__Bacilli;o__Lactobacillales;f Carnobacteriaceae;g_Carnobacterium;s__Carnobacterium_inhib-
ens_subsp._inhibens DSM_ 13024
OTU125 d_ Bacteri;p__ Firmicutes;c__ Bacilli;o__Staphylococcales;f _Staphylococcaceae;g  Macrococcus;s_ Macrococcus_caseolyti
cus
OTU126 d__ Bacteria;p__ Firmicutes;c__Bacilli;o _Staphylococcales;f _Staphylococcaceae;g_ Staphylococcus;s__ Staphylococcus war-
neri
OTU127 d__Bacteria;p__ Proteobacteria;c__Gammaproteobacteria;o  Alteromonadales;f Pseudoalteromonadaceae;g  Pseudoalterom-
onas;s__unclassified
OTU131 d__Bacteria;p__Firmicutes;c__ Bacilli;o__Bacillales;f Bacillaceae;g_ Bacillus;s__ Bacillus_anthracis
OTU46 d__ Bacteria;p__ Firmicutes;c__Bacilli;o _Lactobacillales;f Vagococcaceae;g  Vagococcus;s__uncultured bacterium
9
(Pseudomonadales) (Bacillales);
(Pseudoalteromonad)
(Listeriaceae) ,
(Moraxellaceae)
(Carnobacteriaceae) (Staphylococcaceae)
(Pseudoalteromonas)
(Pseudomonas) (Psychrobacter)
(Brochothrix)
2.2
b
1 2kV
3kV 15d 25d
b 1 b b
b 2 3
b
b b 2
G2 , Gl ,
G3 , 1
5 5 Fig.1 Venn diagram of microbial species in the middle and end
torage
G4 G5 G63 >
’ :Gl G2 G3 2kV 3kV , G4
> G5 G6 2kV 3kV
2
, , 2.3 Alpha
, 3 kV Alpha Sobs
;Ace  Chao ,
b b
, , ; Shannon  Simpson
; Coverage
OTU 1
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2021) 4 7 , 7 s Shannon
>0.999, , )
Sobs Chao Ace ,
) , 3 kV ,
2kV , 3 kV )
2kvV 3 kV
Simson , 6 ,

F4 ZHMEHESNE
Tab.4 Analysis of diversity index

Shannon Simpson Ace Chao Coverage
GO 87 1.868 289 0.216 506 87 87 1
Gl 26 0.160 646 0.945 412 57.852 738 33.5 0.999 787
G2 80 0.507 884 0.825 953 83.633 208 81.3125 0.999 85
G3 10 0.298 401 0.877 802 13 10.5 0.999 954
G4 12 0.430 368 0.808 581 12.702 637 12 0.999 978
G5 11 0.215 241 0915713 12.833 333 12 0.999 953
G6 9 0.051 033 0.985 322 11.222 222 9.5 0.999 955
Alphaf8 i Rdh %
110 o
G1
5 100 8:25
( ,2022) 2 , 90 gg
30000 : B sof Gs
[
g 70r
s 2]
2 60}
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% 501
s <10 000 , OTU 2
o 40t
s >10 000 % 30l
OTU ) 20t
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’ N
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b 2 1';_I<
apD
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( ’ 2022) 0.01% [
2.4
3 0.001% L : .
) 0 25 50 75
(Pseudoalteromonas) OTUZ
(Pseudomonas) (Brochothrix), 2 Alpha Rank-Abundance

, -5 °C R Fig.2 Alpha index dilution curve and Rank-Abundance curve
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7 3 PCoA Fig.5 PCA principal component analysis and PCoA principal
, Gl G2 G3 component analysis diagram
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2, R ; PCoA
, PCI1 (98.12%) 1, PC2 (1.41%) 2,
) 3
3 ,
, (1) OTU
(Pseudoalteromonas) (Pseudomonas)
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, (Pseudoalteromonas) ,
OTU

2kV 3kV 0kV) .3
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ANALYSIS OF BACTERIAL COMPOSITION AND DIVERSITY IN LOW VOLTAGE
ELECTROSTATIC FIELD TREATED SOLENOCERA CRASSICORNIS BASED ON HIGH
THROUGHPUT SEQUENCING

MU Nan-Zhi', XIE Chao', WU Yu-Ting', ZHOU Zhuo-Ying', ZHANG Hai-Ling’

(1. Zhejiang Provincial Key Laboratory of Health Risk Factors for Seafood, College of Food and Medicine, Zhejiang Ocean University,
Zhoushan 316022, China; 2. Zhoushan HSBC Cold Storage Logistics Development Co. Ltd., Zhoushan 316002, China)

Abstract In order to obtain microbial development information and community composition changes affecting the
quality of shrimp meat after electric field treatment during storage, using red shrimp Solenocera crassicornis as the
experimental raw material, using high throughput sequencing technology, gene sequencing was performed on the microbial
community bases of shrimp meat. Through species Wayne diagram, alpha and beta diversity, and species composition
analysis, the effects of different electric field environments (2 kV, 3 kV, 0 kV) on the microbial community composition of
S. crassicornis were studied. The results showed that the dominant bacteria in OTU cluster analysis were classified as
Pseudoalteromonas, Pseudomonas, Psychrobacter, and Bromothrix, among which Pseudoalteromonas was able to adapt to
high salt concentration environments and was the main pathogenic bacteria for microbial spoilage in S. crassicornis.
During the middle storage period, the order of microbial species diversity is 3 kV group>2 kV group>control group, and
electric field can effectively inhibit the growth of dominant bacteria; at the end of storage, the species structures of the
three groups were similar, and there was no significant effect of electric field on the microbial community structure of
shrimp meat at this time. In the PCoA principal component analysis diagram, it was found that the distances between
groups G1, G2, and G3 in the mid storage period were relatively close in the coordinate system, while the distances
between groups G4, G5, and G6 in the late storage period were relatively close, indicating that the microbial population
structure of each group during the same storage period was similar. In summary, electric fields can inhibit the growth of
dominant bacteria before and during storage, resulting in higher microbial species diversity in shrimp meat, and 3 kV is
better. At the end of storage, electric fields have little impact on species diversity.

Key words Solenocera crassicornis; high throughput sequencing; microbial diversity; low voltage electrostatic
field



