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Analysis of Microbial Community Diversity of Crab Paste by High-Throughput Sequencing
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Abstract: In order to explore the microbial community structure of crab paste stored at different temperatures, the microbial
diversity before and after 3 days of storage at —20 or 4 ‘C were investigated by using Illumina MiSeq high-throughput
sequencing technique. The results showed that a total of 18 and 26 genera of microorganisms from crab paste samples stored
at =20 C for 3 days, as well as 16 and 19 genera from those stored at 4 C for 3 days were obtained through amplification
of the 16S rRNA V1-V3 and V3-V4 regions, respectively. The main genera with relative abundance over 1% were
Carnobacterium, Jeotgalibaca, Brochothrix, Staphylococcus, Psychrobacter and Vibrio. The dominant genera at —20 C
were Carnobacterium (V1-V3, 68.81%; V3-V4, 69.29%) and Vibrio (V1-V3, 16.75%; V3-V4, 14.39%). The dominant
genera at 4 ‘C were Carnobacterium (V1-V3, 73.37%; V3-V4, 70.35%), Jeotgalibaca (V1-V3, 11.82%; V3-V4, 12.35%) and
Staphylococcus (V1-V3, 5.45%; V3-V4, 5.01%). Meanwhile, the relative abundances of Jeotgalibaca and Staphylococcus
at 4 'C were markedly higher than those at —20 ‘C. These results indicated that the microbial diversity, dominant genera and
their abundances in crab paste varied significantly with storage temperature (P < 0.05). This study provides a theoretical
basis for the prevention and control of foodborne diseases caused by pickled raw crab paste.
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VI1-V3:

V1F: 5'-CCCTACACGACGCTCTTCCGATCTG
(barcode) AGAGTTTGATCMTGGCTCAG-3’

V3R: 5'-GACTGGAGTTCCTTGGCACCCGAGAAT
TCCAACCGCGGCKGCTGGC-3’

V3-V4:

341F: 5'-CCCTACACGACGCTCTTCCGATCTG
(barcode) CCTACGGGNGGCWGCAG-3’

805R: 5'-GACTGGAGTTCCTTGGCACCCGAGAA
TTCCAGACTACHVGGGTATCTAATCC-3’
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Tablel Quality changes of crab paste samples stored at
different temperatures
S L
A4 (g ?ggﬁp ) T<X1Bg/103 i/ pH
HIhk 4.1940.02° 7.2240.07° 7.00£0.04°
—20 CIF53 d 421+0.07° 7.84+0.02° 6.761+0.01°
4 CIE3 d 4.90£0.15" 49.14£0.42° 8.1940.00"

W VN FREARFR R EE E R (P<0.05) .

MEIFTLLE W, B WTVCE . TVB-N& &
MIpHMIIEE 70 %N (4.1940.02) (lg (CFU/g) ) .
(7.22+0.07) mg/100 g. 7.00+0.04, —20 °CI"jik
3dETVCHEMTVB-NE & 5V MG E R, JoREZN
(P>005) , M4 CI5#3 dIETVCEATVBNE &5 Al E]
(490£0.15) (g (CFU/g) ) + (49.14£0.42) mg/100g,
Y @it GB 10136—2015 (Sh¥tE K=&l &) M
ERIMRE (TVC<4.70 (lg (CFU/g) ) , TVB-N<
25.0mg/100 g>) , pHIERETHE (P<0.05) , [FINHIL
BRI W BRLR X T R R 1 A 4 T R FAE G I
YER T 93 i N AN S oA Ok
22 PCRy #i4h i

PAFREX (1) R ZH DNATE J9tsiti , F116S rDNA V1-V3
AV3-VAX B Sy G B A B (D, 400
BT, T LAY AR JE A 5 SO R

M 1 2 3 4 M

M. DNAZF PR AR#E: 1.4 'C. VI-V3; 2. —20 T,
V1-V3; 3.4 °C, V3-V4; 4. —20 C., V3-V4,
1 PCRyH™=HrmikE
Fig.1  Electrophoretograms of PCR-amplified products
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BELL—20 'C%, WUIAES CIRIE N W i
ZREMERTREEL —20 CHEEF .

#2 BARRARFIISOTUHRES T

Table2  Observed valid sequence and OTU numbers in crab pastes
stored at different temperatures

Ty OEN ARBAR FEXH  Eak SR 0T
X% 7 BEA OFEE ISR BA WA HE
VL3 —-20C 59741 6 1 6708 53026 459
i 4T 64 966 0 0 11307 53659 4945
—-20C 35595 1 0 2022 33566 1700

V3-V4 .
4°C 39221 0 0 4529 34692 1909
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Table3 a diversity index of crab pastes stored at
different temperatures
PHXE s ACESRH  Chaol#8%( Shannonfil Simpsonfi%{ Coverageffidl
VIV3 —20C 347030.81 102453.24 2.80 0.20 0.92
4°C  252198.12  85935.68 3.07 0.21 0.91
Viva —=20C 4915424 2014524 1.82 043 0.95
4T 50831.27  22734.40 1.92 0.44 0.95
3.51 .
4°C (V1-V3)
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Fig.2  Shannon-Wiener curves
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XA [ e iR BE T R 1S O TU & 7K P kAT 4
PR, St gi R R4, HAJEKT B F
KT 1% B FEFDIR 20 A B WL B3 . A F R T 1%
HRAEFEE (Carnobacterium) . Jeotgalibaca. ¥ 42
)& (Brochothrix) . % KB (Staphylococcus)
W ATHE JE (Psychrobacter) . I8N J& (Vibrio) .
—20 CIjR3 dffT BRI RE AL 5 W B A R AT e (V-
V3, 68.81%; V3-V4, 69.29%) . JLi#JE (V1-V3,
16.75%; V3-Vd, 14.39%) . 4 CIJE3 di 8 HIFE 5
M EE AN EFFEE (V1-V3, 73.37%: V3-V4,
70.35%) . Jeotgalibaca (V1-V3, 11.82%; V3-V4,
12.35%) « HEREE (V1-V3, 5.45%; V3-V4,
5.01%) . —20 CHI4 CI3 i BERIRE 5 A B AT R
BN 3R B L RT R AE R JEE AR o ke R
fER . 5 —20 CHEFEmAH, 4 CR3 dif SR
a2 REVERRAR . BRSSO T B, LR E
(Brochothrix) WG FF1EJE (Psychrobacter) FJE 1R+
FEARANAL . Jeotgalibaca. HEKFJE (Staphylococcus) =+
FERET G, MIlE)E (Vibrio) B RFEK.

F4  FRATRERRERY MXHETHRERERKFE LA

Table4 Relative abundance of bacterial genera at different storage
temperatures and in different amplification regions
IR —20 CEj3d 4 CIFH3d
VI1-V3 V3-V4 VI-V3 V3-V4
WEH ) (Carnobacterium) 68.81 69.29 73.37 70.35
HJE1 (Jeotgalibaca) 6.39 6.84 11.82 12.35
15 (Brochothrix) 431 498 442 5.13
HEBRFEE (Staphylococcus) 0.14 0.21 545 5.01
TEXFFEE)E (Psychrobacter) 2.15 221 2.8 2.61
IS (Vibrio) 1675 1439 L1l 1.59
K%H (unclassified) 116 105 047 24
WFE R (Alkalibacterium) 0.06 0.05 0.37 0.2
TREHIE (Desemzia) 001 0.1 0.01 0.09
%82 (Pisciglobus) 0.02 0.01 0.02 0.02
SERHEIE (derococeus) 0.05 0.07 0.04 0.05
#IE3 (Aliiroseovarius) 0.05 0 0.01 0
Film4 (Isobaculum) 0.01 0 0.01 0
SRR (Planococcus) 0.01 0 0.01 0.01
BB SR (Pseudoalteromonas) 0 0.01 0.05 0.03
PILERAE R (Lacticigenium) 0 0.01 0.02 0.03
BEIFEE (Marinilactibacillus) 0 0 0.01 0.01
[#J85 (Shimia) 001 0 0 0
HIE6 (Phaeodactylibacter) 0.01 0 0 0
FIEKEJE (Paracoccus) 0.01 0.01 0 0
SHEMEE (Lucibacterium) 0.01 0.01 0 0
BEMIFEE (Pseudomonas) 0.01 0.01 0 0
&7 (Trichococcus) 0 0.01 0 0.01
#JES (Sporanaerobacte) 0 0 0 0.01
b1 & (Cetobacterium) 0 0 0 0.01
1#/B9 (Salirhabdus) 0 0 0 0.01
FRHINEE (Allomonas) 0 0.09 0 001
A5 KB (Burkholderia) 0 0.01 0 0
SEHEE (deromonas) 0 0.01 0 0
RIRKEF B (Delftia) 0 033 0 0
WERERE (Serratia) 0 0.12 0 0
WK & (Aliivibrio) 0 0.01 0 0
#JE10 (Vallitalea) 0 0.01 0 0
BURSH/R KR (Colwellia) 0 0.01 0 0
TG K JE (Jannaschia) 0 0.01 0 0
JFFiE 8 (lumatobacter) 0 0.01 0 0
it 0.03 0.07 0.01 0.07
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Fig.3  Bacterial community compositions at the genus level in crab
pastes stored at different temperatures
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551834 Hlumina MiSeq =i &l 7 B R 734 1 AS [F] 058
R MR RGN, A5 R —20 CIEIE3 d i R RE
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BITETO% I A7, 3 W% 1 7T RE A& B8 R 110 R 7 5 JUC A
Jeotgalibaca )& 3T 36 E AL G fEH1E ™= W, AEKTE, &
A MRS PR, ISR SR IE 2 N i%H
JER I BRI PRR, LECE KE  eE E AE F
W . AU KIL, Jeotgalibacaff4 CIjE3 dEE
RO = B e, 3R WA 2% B T R T MR R I T kT R B
. X HEA M R AR — B .

1 21 BR BT A I B TR IR K A R I B0
Wo MEKEEMEE S, Kb &Mk S gl
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A, Sl S M m R E ™. Bl ofE2
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R AE BRI B AR, Hoh — Sl iR R
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JEE AT B0 AG X A A, H R 4 BR R R A4 C IR
3 AR A, TN & 7E —20 CUlREZ N F R, &
BB P A A LR I B e R, (EAE AN ]
WG E T 2 B R AP AE 2 5

g ¥ A1 JR A 22 T Ji A K™ it r R B 1Y) T T
o WEVTE R BN 2 R IR R AR SR A BT, AT 51
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R o PR L2 T R AR BV R, I A T RE S A A
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PR MR 22 T S, R I I Je T B T
7 A TSR A ) B L
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16S rDNA V1-V3FV3-VAX I 16 7 25 F 57 1 B
SER B FERUNARAL, X R B R TR KRS, HE
V3-VAX S 80 7 S A FEE e s, @S )G
WFEHV3-VAX Ik, B —20 CIpiEE AW E
P BFT B R AN, 2R B A R BRI A7 AE — i B0
AR . 4 CRGE3 dBERARE S, D03 B8 AT R
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BRI ACTE . R P N TEREE . Sl BRI R SR A 42 77
LT B AR A K BT, PR AR 224
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