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(Xie et al, 2021),

; ; , -4 °C,
> 1.2
s DNA ( R AS132 DNA
2004; Xanthakis ef al, 2013) Qubit3.0 DNA Hieff NGS™ DNA R
R s 1
40 d 1.3
( , 2020) PCR , 2
1.4
1 1.4.1
1.1 >
(Trichiurus lepturus) (CK): s
, 0.8~1.0 m, 2~3 cm, —4°C , DY1
F1 KWRAH
Tab.1 The experimental reagents used
AS132 DNA 1 Aisen Biological Technology
Qubit3.0 DNA 1 Life
Hieff NGS™ DNA 1 Yeasen
2xHieff® Robust PCR Master Mix 1 Yeasen
x2 MUH5EF
Tab.2 The instruments and equipment applied
PCR
Pico-21 Thermo Fisher
INGENIUS Syngene
Q32866 Qubit 3.0 Invitrogen
MiSeq Illumina
(LVEF): R ,
-4 °C (2, 2.5, 3 kV/m) R 2 mL Qubit DNA
(DY2, DY3,DY4), 50 Hz DY1 DY2 DY3 DY4 48.6
1.4.2 40 d 51.2 53.6 66.2ng/uL, 400 ng, DNA
10g , 9 1
R (12 500 r/min, 1.44 PCR PCR PCR
10 min), R , PCR 194 °C 3 min;
(Hu et al, 2015; Li et al, 2020) 94 °C 30s = 45°C 20s — 65 °C 30s)
1.4.3 DNA (2020) 5 ; (94 °C 20 s — 55 °C 20 s —
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Fig.1 Electrophoresis diagram of DNA extraction
bp; DY! DY2 DY3 DY4

72 °C 30s) 20 ;72 °C 5 min, 10 °C
PCR , 27F  1492R
, PCR PCR , PCR
: 95 °C 3 min; (94 °C 20 s—
20s — 72 °C 308)5 ;72 °C
5 min, 10 °C PCR 2 (

,2018)
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Fig.2 The electrophoresis diagram of PCR amplification
: DYl DY2 DY3 DY4

1.4.5 MiSeq
, Qubit 4.0

[llumina MiSeq ( ,2019)

1.4.6 cutadapt
PEAR PRINSEQ RDP classifier GraPhlAn
2
2.1 OTU
MiSeq 16S s
, PCR
OTU , OTU

OTU (Operational Taxonomic Units)

>

) , 95%
, 97%
, Usearch OTU (Edgar, 2013)
3 ) , DY1
DY2 DY3 DY4 CGTATC

AGCAGT GAGGAA CGAGTC,
88714 84447 83544 74711,

38137408 36304277 35919079 32124163,
4
OTU )
97% OTU ,
OTU , 5
OTU OTU ,
, (Proteobacteria)
, OTU3 (Firmicutes)
s (Gammaproteobacteria)
OTU , (Pseudomonadales)
(Shewanellaceae)
(Pseudomonadaceac) (Micrococcaceae)
(Moraxellaceae) (Listeriaceae)

(Caulobacteraceace)

(Oxalobacteraceae)
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(Caporaso et al, 2012),
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Tab.3 Valid sequence statistics of 7. lepturus samples
Barcode /bp /bp /bp
DYl CGTATC 88 714 38 137 408 429.89 385 474
DY2 AGCAGT 84 447 36 304 277 429.91 381 473
DY3 GAGGAA 83 544 35919079 429.94 384 473
DY4 CGAGTC 74 711 32124163 429.98 364 473
x4 OTU FHIESFEitHR
Tab.4 Statistics of the number of OTU sequences of T. lepturus
OTU ID DY1 DY2 DY3 DY4
OTU2 20 550 0 0 0
OTU1 40 458 58 260 64 765 67 490
OTU7 636 0 0 0
OTU14 578 0 0 0
OTU13 2315 2998 60 12
OTU4 996 10 760 0 0
OTUS 173 0 0 0
OTU9 87 0 0 0
OTU10 111 0 0 0
OTU3 35 3704 6 280 1843
OTU15 8 3 2 0
OTU6 1204 488 288 5
OTUS 0 770 1731 0
OTU11 0 58 0 0
R5 OTUSEFEER
Tab.5 The OTU taxonomy information
OTU ID
OTU2 d Bacteria; p Proteobacteria; c Gammaproteobacteria; o Alteromonadales; f Shewanellaceae; g Shewanella;
OTUI d Bacteria; p Proteobacteria; ¢ Gammaproteobacteria; o Pseudomonadales; f Pseudomonadaceae; g Pseudomonas;
OTU7 d Bacteria; p Bacteroidetes; ¢ Sphingobacteriia; o Sphingobacteriales; f Sphingobacteriaceae; g Pedobacter;
OTU14 d Bacteria; p Proteobacteria; c Gammaproteobacteria; o Pseudomonadales; f Pseudomonadaceae; g Pseudomonas;
OTU13 d Bacteria; p Proteobacteria; c Gammaproteobacteria; o Pseudomonadales; f Pseudomonadaceae; g Pseudomonas;
OTU4 d Bacteria; p Proteobacteria; c Gammaproteobacteria; o Pseudomonadales; f Pseudomonadaceae; g Pseudomonas;
OTU8 d Bacteria; p Actinobacteria; ¢ Actinobacteria; o Actinomycetales; f Micrococcaceae; g Arthrobacter;
OTU9 d Bacteria; p Proteobacteria; c Gammaproteobacteria; o Pseudomonadales; f Moraxellaceae; g Acinetobacter;
OTU10 d Bacteria; p Proteobacteria; ¢ Betaproteobacteria; o Burkholderiales; f Oxalobacteraceae; g Janthinobacterium,;
OTU3 d Bacteria; p Firmicutes; ¢ Bacilli; o Bacillales; f Listeriaceae; g Brochothrix;
OTUIS d Bacteria; p Prot.eobacteria; < Gammaproteobacteria; o unclassified Gammaproteobacteria; f unclassified
Gammaproteobacteria; g unclassified Gammaproteobacteria;
OTU6 d Bacteria; p Proteobacteria; c Gammaproteobacteria; o Pseudomonadales; f Moraxellaceae; g Psychrobacter;
OTUS5 d Bacte?ria; p Proteobacteria; ¢ Gammaproteobacteria; o Pseudomonadales; f unclassified Pseudomonadales; g
unclassified Pseudomonadales;
OTU11 d Bacteria; p Proteobacteria; ¢ Alphaproteobacteria; o Caulobacterales; f Caulobacteraceae; g Caulobacter;
Miseq OTU (Pseudomonas) (Brochothrix)
(Shewanella) (Arthrobacter) (Psychrobacter) (Janthinobacterium)
(Caulobacter) (Pedobacter) (Acinetobacter) ( ,2016)
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2.2 Chao Ace , (
Miseq OTU , 2019); Shannon R
, OTU , , Simple Shannon
Mothur R OTU (Gong et al, 2019) Chao  Ace
(Lu et al, 2014) DY1>DY2>DY3>DY4, Shannon
6 DY1 DY2 DY3 DY4 Alpha Chao  Ace , Simple
97% OTU , 1,

% 6 Alpha ZHEMIEHSITR
Tab.6 The statistics of alpha diversity index

OTUs Shannon Chao Ace Simpson Shannon
DY1 65 948.0 12.0 0.97 12.0 13.83 0.48 0.39 1.00
DY2 77 061.0 9.0 0.84 9.0 9.0 0.60 0.38 1.00
DY3 74 021.0 7.0 0.49 7.0 7.0 0.77 0.25 1.00
DY4 69 393.0 3.0 0.13 3.0 3.0 0.95 0.12 1.00
3 OTU , Alpha 4 ,
DY1 , Alpha
DY2 DY3 DY4 Miseq
a, OTU 61% 76% 87% 97% , Alpha
DY1 , OTU DY1>DY2>DY3>DY4, DY4 ,DY3 DY2
, (31%) ,DY1 DYI
(4%) (1%) ( ,
,2019) DY2 DY3 DY4 , DY2 DY3
; ; DY4 ,
(2019) DY4 , 1257
(0.1%) ¢ (0%)
DY4 40d OTU6 OTU13 10.01
c 1%, OTU7 8 :
OTU14 OTUS OTU9 OTU B 7srl o _ow
3 kV/m , & S “bva
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Fig.3 Bar graph of relative abundance of bacteria >
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Fig.5 The collinearity diagram
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, X Y , Alpha DY4 , DY3 DY2 R
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, DY4 DY3 DY2 0.72 0.67 049,
DY1 , s
(P<0.05), DY4 DY3 (P>0.05), ,3kV/m ,2
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Fig.7 Principal component analysis
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EFFECT OF LOW-VOLTAGE ALTERNATING FREQUENCY ELECTRIC FIELD ON
MICROBIAL COMMUNITY OF HAIRTAIL TRICHIURUS LEPTURUS DURING

PRESERVATION
SHI Tian-Tian', XIE Chao', ZHANG Jia-Wei', LI Yuan-Hui', ZHU Ya-Meng',
WU Yu-Ting', ZHOU Zhuo-Ying', YU Zhou®

(1. Zhejiang Ocean University College of Food and Medicine, Zhoushan 316022, China; 2. Zhoushan HSBC Cold Storage Logistics
Development, Co. Ltd., Zhoushan 316002, China)

Abstract

characteristics of microfrozen hairtail (7richiurus lepturus) during storage, Miseq genome sequencing technology was used

To study the effect of low-voltage variable-frequency electric field on the microbial community

to sequence the base information of the microbial community of Zhoushan hairtail stored for 40 days. The microbial
community composition and development information affecting the preservation effect of hairtail were analyzed by OTU
clustering, diversity analysis, and correlation analysis. On this basis, the effects of electric field in different intensities (0, 2,
2.5, 3 kV/m) on the microbial community composition of hairtail were studied. According to the results of relative
abundance of bacteria, we speculated that Shewanella, Pseudomonas, and Janthinobacterium were the main spoilage
bacteria of hairtail microbial spoilage. The results show that after 40-day storage, the relative abundances of OTU6
psychrophilic bacteria and OTU13 Pseudomonas C were less than 1%, and OTU7, OTU14, OTU8, OTU9 and other
bacterial genera were not clustered by OTU. Specifically, the antibacterial and fresh-keeping effect of low-voltage
electrostatic field in 3 kV/m intensity was the best, under which the species of miscellaneous bacteria were the least, the
species abundance and diversity of microbial community were the lowest, and the degree of corruption was the lowest.

Key words low-voltage electrostatic field; high-throughput

hairtail Trichiurus lepturus; microorganism;

sequencing



