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W2 AESHBIRARMALELIZE 27 A TABEH LRAERBE AN RS ESHNA
5.11 ~5.81 1g(CFU/g) 4.09 ~5.12 1g(CFU/g) \59. 22 ~ 131. 34 mg/kg, KA & i@ 2R oA
AR RE R ES PR EEMARATIIE AT, BREAV BRESB PO AL @A
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A IR e 2HLE P e R M, BT R LEAE 40
~1200 mg/ kg, 86 A: Wil B2 FR AR W1 40 WA Y
e R AL 2 SRR RIE ) . FLERER (Lactococ-
cus lactis) fBPPHITH ( Pseudomonas aeruginosa) i FRFL
FFE ( Lactobacillus buchneri) 1P 7 3R B ( Enterococcus
faecium ) R FERRSE T BRI AE L B EA
i (R A AN S AR A B e ik P A
YilieosB0E U SRR ORI i 255 | &k
NEEE, HFCT ARSI Hh A= ) e ) BR e 5045 ]
WHRLE . PR, BIFSE A I i v A W e S AR 5 1 %)
TR A Y RA —E s SR
T 2R U R i 2 e 1 b v RN 245 12, A [ 7Y
INTIRET | J WEPA558 R 5 b e 34 25 5 B0RR 352 vh i 2
PAGE i 22 5. SR, X AR AL A AR K IR X
AR AN BT RE VR AE) A ) e b SR 5 6 ) F 5 AR X 45

BT AR DGR M RS B — 2P, Rt
ATFFERALL R A X SR & I R S A 5 v 42,
zefﬂﬂﬁl:@a%#unﬁ’]'ﬁ P AR AR R L)
W Ui B 2 R o5 IR ), R P o 250 A A v )
m@ﬂ%mnt{ﬂ@%ﬂtai SR FH e 2 U B AR
BT rh NP Z e, IR AT ARG, LA A SR &
PRETR S8 A 2 € 22 4 1 7 i ST AR TR L BRI AR

1 #RE5FE
1.1 #ES5iKHF

FRSEAE AR B B Ip VT RS2 IR X | 5555
IR ﬁi WS IR T XS PG T B b T AR T 6
o IX iﬂzEH — R PR 2 A SR & A

’J@fﬁ SKEERFE] S 2021 4 10 ~ 11 H  FES
REME %U‘%l

F1 RIBSREM R

Tab.1 Information of Northeast sauerkraut samples

) He A
FEG AR HURE st A5,
K]/ d KEERE/C w( B/ %
DXAL KLU 1l XA 357 X 30 12 2.0
QOQHR FEFFM R TR AEIX 40 17 2.0
HRB MR EETTRE B X 40 18 1.5
JX X PUTIXG R B 40 16 1.8
HG 5 5 T ) B X 30 14 1.0
YC B2 X 40 18 1.5
EASFRER IO GRS S A I &, AU RS A TLRRASSE B, ARG AL A T vk R

BHERBRA A 9 B AP R G AR UE &, 1 2
SCUGRE Iy A B A S (B 508K 99. 8% ) |
ERIR (T i 4r E 37.0% ) &AL BN (T &= o A
96.0% ) . LFR (&40 99. 8% ) | LR (JFi 247
$099.8% ) , KR Sl HIA A F
1.2 E5iEE

T6 HU] WA HECRE T, A5 Al AL 254 B
/3] iCE3500 B J5iF W o OB e T, F8 B KR
RHE (P EDABRAR ; 1260 1 Prime %Y 22508 A0 €
A, 56 E LA F]
1.3 XWAHE
1.3.1 BREHRGRE

MR 1 /R T2 KIKRA L, £ 500 4 2.
1) FERR BRI AME B 2 ) HSRAITE U8 3) # H 3iR
NEAEIK (REDE1.0% ~2.0% ) 1Y K BEGL;
4) T15 ~ 18 C /AT AT ( KBRS BT 40 d, /)
FREAZRMETST 30 d) o K & IS 14 R SR AE i B I 35T T

Frh iz ik BRI R 2B a2 B & 7 i i 15K
iﬁ%? -20 CHRIHENAE . SLptR L5 1 2
FSereanh , i HZE 2 3 J2FEN
1.3.2 BRFEMRPAFERS G Z

HRIE GB 12456—2021" 1 72 i 2 FF 5 v B R
(5 B (AFLER ) AR 4 GB 5009. 91—2017"%/ ¢
i S it P 5 R I A T A I 3K 7 8 AN
TR 751 8 00 S o I i R 8 P 3 S A
)5 i
1.3.3 BMEHBP ARG T

S SCHR [ 7 1 IERE G e, 00 R SR A AR
Yol & ik, SR FH 0 HE BE VR L, WA AH A
100 mL F KR 1% ZFRIY 0. 01 mol/L 2 FR 4%
FEWMA 900 mL ZJE , Wi 8h4H B 2 900 mL 5 A1

SN % LR 0.01 mol/L. 2 T8 8 1 W m A
100 mL 21, PERFRRF A 0 ~26 min,75% it s #

A,25% Wi EhHH B327 ~30 min,85% Wi ahHH A,15%



542 & 52 W FEFRWISE : AR B AR R BRI AN B A 1 S 5 A W i G & 133
WEIAH B;31 ~40 min,100% W SIAH A, KK B T R,
254 nm, 1.3.6.2 Illumina Miseq Il ¥

1.3.4 BEAHEFRARGNE

%3 GB/T 30987—2020" IR s vl , <& ik
SR T AR . SR ook BRI,
FE 5 wm x4. 6 mm x 250 mm, 0. 1 mol/L EEFRENF K
(pH (] 6.50) LMW (ARFR L 93:7) Sy i s AH
A, CHERIE (RFLEE 80:20) M B AH B, IR
40 °C, i 0. 8 mL/min, #EFE & 20 L, Kl K
254 nm,
1.3.5 BREMAZPHADGN T

B 10. 0 g FREEAE S, ITA 90. 0 mL JC T A= B R
IR, A 3 min, WH 1 mL b 375 W IR A7 86 Fi
B, 2% GB 4789. 2—2022" M 5& BRSEFE 5t v i 7%
M B % GB 4789. 3520161 I E BREKE i P EL
PR P B
1.3.6 BREHST@ME SHELSH

1.3.6.1 DNA $£UF1 PCR ¥4 4lifk
BB R D5k o BV BURR SR RE MR 10 mL

T 20 mL BEOE T, BOFERERTE A E T 2 mL
i) EP 45315 i RBUFA RS Al #E17T DNA $2HU

SCEF AT QUBIT ,Q —PCR 5 f {81 ] NEBNext®
Ultra_Il DNA Library Prep Kit ##i{F &, #IE PCR
IG5 YT 90453 S FEARUE AT REA Y reads
PHE NGB raw tags FEAT B, B 5 4% clean tags

SRR AT X, TS S s
1.4 HEE

S EE R Statistix 8 HEATALRE B bR
173 WPATEESS, 85 SR LAEIME + bl 2538 5 5
I R A G T o B RN 2 S PR A A 34 4
IBM SPSS statistic 23 3K {447 ; ffi FH Origin 2022 #X
2 B AL LESe #1749 22 5% 40 s A1
PICRUSTS #4147 Dy R 5L PR (%) 380300 43-#r

2 HR5HMH

2.1 FIAREMEX BARAKLBBRIFNFENS D0
FRACAIFIHEIX. F IR R BRI A 7 10 i WL
2, SRR RS A SR bR, SRR R
ST KUK AR E HEAT AR RS2, 6 FE s
HRB RS 1 SRR o LAy, 2970 11,75 ¢/kg; 1M

PCR 4714, ¥ PCR WA KR IS , X HARSS  JX FRORRES BRI LA, 20 5. 43 o/kg.,
2 RIL AR RS ML
Tab.2 Chemical components in naturally fermented Northeast sauerkraut mg/kg
LI Y VA 72 . K& . e WELCEBE R Lo KW B
th I RATR #ER 4 % S i
(kg il B FE o BER 2FR TER AEAm HEAR NER FER WER BER SER AW A R 2 . Ham e

5.9+ 459+ 0.54+ 0.31+ 0.22+ 0.24+ 0.24+ 0.32+ 0.80% 0.92+ 0.10+ 0.12+ 0.02+ 0.15+ 0.06+ 0.04+ 0.0+ 0.03+ 0.07+ 0.02z 0.05+ 3.4l %

DXAL , _
0.13°  0.00° 0.01* 0.01° 0.00° 0.00° 0.00° 0.07* 0.00"

0' 00.1 0' OO.H)

0.00" 0.00° 0.00° 0.00° 0.00° 0.00" 0.01' 0.00" 0.01" 0.00" 0.08"

6.34x 432+ 0.50+ 0.15+ 0.05+ 0.12+ 0.22+ 0.13+ 0.39+ 0.40+ 0.06+ 0.08+ 0.02+ 0.11+ 0.02+ 0.0+ 0.0+ 0.03+ 0.03+ 0.03+ 0.06+ 1.76=

QQHR b I i 1 I b I 1
0.51" 0.06° 0.01" 0.03' 0.00' 0.00" 0.03" 0.01" 0.01" 0.01'

“t0.00" 0.00" 0.00" 0.00" 0.00" 0.00° 0.01° 0.00" 0.00" 0.00° 0.07"

1L75+ 0.92+ 0.33+ 0.06+ 0.08+ 0.07+ 0.08+ 0.04% 0.42+ 0.54+ 0.092 0.07+ 0.0+ 0.08+ 0.0+ 0.01+ 0.0l 0.02+ 0.02+ 0.03+ 0.04z .64+

HRB ! . . I I I .
0.13* 0.02° 0.01° 0.00° 0.00" 0.00° 0.00" 0.01° 0.02" 0.01°

" 0.00" 0.00" 0.00° 0.00° 0.00"

0.00* 0.01" 0.00° 0.01° 0.00° 0.03"

543+ 462+ 0.47+ 0.4+ 0.02+ 0.08+ 0.09+ 0.13+ 0.28+ 0.36+ 0.08+ 0.09+ 0.0l+ 0.04% 0.01+ 0.02+ 0.01+ 0.0+ 0.0l 0.04+ 0.05+ 1.33+

X
0.10°  0.00" 0.01° 0.00" 0.00° 0.01° 0.00" 0.02" 0.01° 0.02" 0.02" 0.01" 0.00° 0.00" 0.00° 0.01" 0.00° 0.00" 0.00" 0.01° 0.00" 0.09°
e 576+ 451+ 0.18+ 0.72+ 0.09% 0.09 0.08+ 0.04+ 0.20% 0.22+ 0.04+ 0.02% 0.02% 0.12+ 0.0l % 0.02% 0.0l 0.01+ 0.03x 0.04% 0.05+ 1.09+
0.13°  0.08™ 0.01" 0.04* 0.00° 0.01° 0.01" 0.01° 0.01° 0.02° 40.00° 0.00° 0.02" 0.00° 0.01" 0.00° 0.00" 0.00" 0.01* 0.01" 0.09°
e 597+ 6.24% 040+ 0.38+ 0.06+ 0.04= 0.09+ 0.01+ 0.43% 0.68« 0.13+ 0.07+ 0.0l 0.05+ 0.02+ 0.02+ 0.01« 0.01+ 0.02+ 0.03+ 0.04= .72

0.16° 0.02* 0.01 0.00" 0.00° 0.00" 0.00" 0.00° 0.01" 0.03"

*0.00" 0.00" 0.01° 0.01" 0.00" 0.00* 0.00"

0.00° 0.00° 0.00° 0.05"

ANl BN R S K 25 5 .35 (P <0.05) .
B PR RR £ B i A 52 A0 ik 28 A
s SN ] RTINS VN R b NS 1 0 Y & T
fadh o SRR A I (S e P e S5 ) 28 I il ik
A AE B TR B0 0 SO e | Y38 hm 2 T 7= i 1 42
SBa i, 6 A RE S PO Y R £h R B L 7E0.92 ~

6.24 mg/kg, JIr A FE it YA R 3 & =R AT A
GB 2762—2022"")  Hir YC 41 Wl R £k I & L i
B[ (6.24 £0.02) mg/kg ], GRS R
*inn(HRB QQHR . DXAL) , W fify it £ 25 f A X 42
G, 33X P RE 2 PRI Ry A v A 19 85 1 o) T S TRk 38 I it

34
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TR, TR AR R & L 6 MRER A
TR LI, 76 0. 18 ~0. 54 mg/kg, 1A S5O i f
FLFE 0. 06 ~0. 72 mg/kg, Horft HRB BRSERR i rhif J&
W E AR, R IR SR & B B i A
BRI TS, BRI, FE B W R IR
Hh I JEOE A I

FEZR AR S K WAk A, LR TR 2 0 ik R R
B T, 77 AR IS R R Wi B 2 SR A
AW AR T, 5 AR W T B DDA G
IR R AR D R Bl B AR R A O 2B ; 38t
FRRAT I A P IR i i A T G J i e 5 s 20 1R 7T
DATE A W B B2 B A/ R A B S 6 Bl
SERER RGN 17 i R, B R T
FLTE 1. 09 ~3. 41 mg/kg, X5 AR FIZEN HRGH 10 4L
st i B A IR IR o AR — B, AR T

H(0.22 ~0.92 mg/ke) Fe i, 4R B HE (0. 20 ~
0. 80 mg/kg) K2, HAY G LR i 2 LR AR, X &
SR A3 R A B I, HORER o s R
FERAE W R B R R A FH R IR B T AE Wi
2.2 FIAEHEXBREBBEFEVESENT
TR it P A e B R R IR TE U )
TR FRAE T 7= A2 1 3 26 158 4% il A k1 ol B v
ZWAEY pH H JREM S EFEZHE LN,
FRSERE Al Th s ULAY 8 A A= e & i WL 3R 3, e o
BN 59. 22 ~ 131. 34 mg/ kg, Ho A i e i & He e iy
(14.77 ~68. 70 mg/kg) , 1% (3. 10 ~24. 94 mg/kg)
FIE iz (0.98 ~ 37.66 mg/kg) IR, K e (0 ~
4.08 mg/kg) S HE (0 ~22.34 mg/kg) . B&HZ (O ~
12. 06 mg/kg) AE (0. 26 ~ 6. 17 mg/kg) FKS
(1.15 ~8.30 mg/kg) B it LA

*3 AALAREEERER A S

Tab.3 Biogenic amine contents in naturally fermented northeast sauerkraut mg/kg
. w

i i KN Tt Pl 1l Rl WA Wit Bl
DXAL 9,53 £2.50° ND* 29,02 £3. 56° ND® 3.10£0.61°  9.01 £0.15” 0.26+0.13' 8.30£1.17°  59.22+2.82¢
QQHR 19.02+0.89" 4.08+0.56" 28.87=1.78° 6.02+0.37' 850+1.01° 12.06+1.69" 3.1920.71™ 592+1.77" 87.79 +5.28"
HRB  3.91£0.91' 3.61+1.82" 6870+2.33" 22.34+2.09° 24.94+1.70° 0.57+0.80° 2.90+0.45° 4.24+0.91" 131.34 =8.51°
JX 0.98+0.28° 0.74+0.43" 54.26+5 14" 10.39£1.35° 18.24+1.58" 2.36£1.63° 2.62+0.75° 5.17+0.08" 94.77 +7.95"
HG 8.45 £1.58° ND* 23.10 £1.74% 13.40 +0.66"  8.53 £0.86° ND¢ 4.25+0.57"  8.01 £1.81°  65.72 +4.38¢
YC  37.66+2.14*  0.98+0.08" 14.77£1.15° 518£1.33' 623011 7.35£2.02" 6.17£0.13* 1.15+0.83°  79.80 +1.36°

ND 7R A K i, AR5 R ISR 2 5 5.3 (P <0.05)
Ji e L 3 R AR A A TN 1 SR R
MR AR "7 . DXAL, QQHR HRB . JX Al HG %
SERESD Y 8 B Az e v g e R B, X5 Ye
ENURIE W AL R SR P AR W A AR, o,
HRB B2 32 FE & 8 iz 15 68. 70 mg/kg, iX 7] AE & FE
st PRI v, R i e R R e AR A A
IR IO I AERE [ B A, 6 ARE T A T
S GHAL & R (R AT G
KRN ) v e AT R e 7
PEA N R AR e AR A B R AR e, B
B AT LA 3 1 ) B P S A 110 9% e s A 2 P o
e A B T P 1A VR S T ) 2L e 0 1% B ) 7 AR
PRI, %o RS v S ok s O B A 25 0 2L
JEH A RAE A AR NOREE T A, H iz 17
T B 8 LR 25 K = o &
il 4 Ja A A A B A A A R B A 2 B N A5 i
50 mg' ™, HRBAI JX FRSHE SH 4L B LA, 4%

B2 24. 94 18. 24 mg/ kg, X AT HEE H N iX 2 A
i PR 2 & A ARG R B i A= . A
ARE R A AR AR e A R EE N AH R 7R 22
SBE T At S e R s P e (i
R R BEG SR WL A e | B3R ) P B Se R
T R 1 B B AR T BRI £ T3 A 15 e S ey
Je A i A R BRI Y YC R SERE A P e
it LA, 298 37. 66 mg/kg, 5 —2 5 T A AL R
AW S IR A I R HIAE Y X T RE S R SR AN
TR B AA AR i A R AR R e A R 2
YR X, Del Rio 22N (ol il fe 4
HAMEIRIE, 5 S AR AR L, & T rh U e B
5oy R8T 1k B0 0t A s R 1) 75 PR S A
HRB JX Fl HG & AE & ) e ot 2 b v, 40 il 2
} 22,34 10. 39 .13. 40 mg/ke, X I fE& M T FISE M
ARSI Tt B s i TG % . 6 PR SEHE i
R i T HE N 0 ~ 12,06 mg/kg, BRINE 528 4 )



Ha2E B2

FEFTAE : AR A IR K RS A0 i 22 ek SO S A I A9 56 2R 135

A i BB KA S 48 A BB 13 600 mg 14 i iz ,
I, 6 R A B I R B AN O R e, [
Fist SV fde TR i ot Lt 52 B — AN IR A KR, R
0.26 ~8.30 mg/kg, LIS, BT
i R FIOR e 5 B A 2 X fE A BOAURSS , {FL RIS 155
PR, HXT PP B vl slRRE B 1 KU AN 2
RATY RO ERSERE S R B R MR R & HORTH]
WX FRSERE S AR e w2 ek, Hoh SR
L AR RS it v N ARG
2.3 FAFEMEXBREBEEEPRED ST

B A A AR Sy T SR e XU P O 7
ai ST ER TR TR . AR A SR R RS T I T
B LR B R TS RO R 1, R SRR A P B
ORI FLIR B A VR S B AE 10° ~ 10° CFU/g, Horr,
HRB &S i 1 R 7 BBl =y [ 5. 81 1g(CFU/g) 1,
FURR R RRE T EE A B BRI R
RETT, nT A F fA  HE R RR TRe SR I B,
WE A PE, HRB R SREAE 5 b 2L 1 T 7 S 8K
i [5. 12 1g(CFU/g) ], 3 AT fif BEIZORE ol SR 7 it

.
HY /] o

lg(CFU- ¢

3
DXAL QQHR HRB JX HG YC
205

NEYNE F R R R 2 5 B (P <0.05)
B 1 ARl F AR R TR 3 DA V8 o BRI L I 1 T B

Fig.1 Counts of total bacteria and lactic acid bacteria in

naturally fermented Northeast sauerkraut

2.4 FAAREMEX BARBBRIZMAESHEEDT
2.4.1 Alpha % #fH547

Alpha ZHEPERT LS RS i R02E PRV B 6
JEMZAENE, 6 PR AL 0 A T Alpha 22 RE 173 Hr
W34, i85 5325 BTG (operational taxonomic unit,
OTU) $8 B RE LMWL B Rl H 48 BoB UL 21 iy
Yol B R T AR A 5 0 A o
4, FEEOHR ; Chaol FRECHIRFAEIFI G F 5 2>
HI3R 4 AT, B 5L Y OTUs $5%07E 297. 00 ~ 410. 67,
Chaol FHELTE 300. 17 ~410.91, % 5 F KT 0.9,
RUI P25 3 0T DL SE B M S Were b5 2. a3

FESh A ZREPEFR BOR B, IX BRSEFE AR Y Chaol F54K
(410.91) 1 Shannon FE4L (6. 15) Fe i, B JX BR3E
FESH AP =E B f e, A D TR R S5 A T 5 2 M
DXAL & 3¢ FF i () 41 18 3= B 5% 1K ( Chaol 5 3H
300.17) o HAHEG B FEIEBERI A 1 255,
VLEHRE A E AN R PP e A BT ANTA],

K4 RICARKTERR MR Alpha ZAEIE T
Tab.4  Alpha diversity analysis of bacteria in naturally

fermented Northeast sauerkraut

FE OTUs Chaol MR
DXAL 297. 00 300. 17 1. 00
QOQHR 347.33 347.43 1. 00
HRB 354.00 354. 88 1. 00
JX 410. 67 410.91 1. 00
HG 354. 67 355.89 1.00
YC 345.33 345.78 1. 00

2.4.2 HABAMRAHI

IRACASTRY M DX R 2 P PR R A 200 1 T /K- T
HELH RS LESSe 73 AT WLIEL 2, AS[RIFE i g 7K 1 40 1
HARFEZESE 2(a) ], A0 FREHT 10 #9735 R 4
FEFLFT B ( Lactobacillus ) 15. 34% ~53.40% {5
ML & & ( Pseudomonas) 2. 00% ~ 14.83% .3 FT 1% J&
( Pseudarcobacter ) 0.00% ~ 17.19% . = & T & T8
(Arcobacter)0.21% ~ 16.20% ./NERH )& ( Pediococ-
cus)0.20% ~ 10.02% 3% 51K [C B J&E ( Prevotella )
0.0032% ~6.99% . FL¥K 1# J& ( Lactococcus ) 0.53% ~
7.49% D\ T ¥ B J& ( Comamonas ) 0.01% ~
8.62% PUTHAT R (Alcaligenes ) 0. 01% ~ 4. 83% il
ANERTE & ( Insolitispirillum ) 0. 00% ~5.03% , DX-
AL QQHR HRB JX F1 HG &3 FE 5 b 34 i 8 24
NFLAT S, 5 Xiao 552 SCF AR AU S 40 1 2+
PERIHGE AR, YC RS b O HIC 2 4 s g FLAT 8
JRAS IR X AT B2 K H AR K B 1Y) 1
St R TR AR R AN R] , S BRSO
JRAGE A, AT R, LA T8 REAE iE &
T it i 1 2 T Ak A v 1 XUBR I 80, 30 R 38 5 7™ 7R
TR AN A T R A A DRAIE A 8 3 BT
P& N A

SR JHER A0 531 430 A7 [ linear discriminant analysis
(LDA) effect size, LEfSe ] X} 4 Jb A~ ] i IX iR 5@
LDA 373 KT 4 W w47 LB [ 2(b) ], H
H FUAF I DXAL & B SRR AR 20 T F
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75t
501
25t
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DXAL  QOHR  HRB
fﬂf:"]
(a) BIRFALAK,

Wl [nsolitispirillum

B Alcaligenes

I Comamonas
Lactococcus
Prevotella
Pediococcus

| Arcobacter

B Pseudarcobacter

B Pseudomonas

Bl Lactobacillus

B others

ARRS S LE /%

s
[}
[
)

-~ Prevotella
s_Arcobacter_butzleri
s_Prevotella_paludivivvens
f_Prevotellaceae
c_Clostridia

VG

[ Alcaligenaceae
g_Alcaligenes
s_Koukoulia_aurantiaca
o_Cardiobacteriales
f_Wohlfahrtiimonadaceae
[_Dysgonomonadaceae
g_AcetoHalomonadaceae bacter
f_Acetobacterales
o_Acetobacterales

QOHR

_Bacteria
s_Lactobacillus_saket
f_Shewanellaceae
o_Alteromonadales
Acetobacter

1 Haﬁ monadaceae
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Fig.2 Bacterial community composition and LEfSe analysis at genus level of naturally fermented northeast sauerkraut
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Fig.3 Bacterial function prediction of naturally fermented Northeast sauerkraut
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REN Haowei®, CHEN Qian”
(College of Food Science, Northeast Agricultural University, Harbin 150030, China)

Abstract: Sauerkraut is a unique traditional fermented food in Northeast China and it produces biogenic
amines, a potential hazard compound, due to its complex microbial metabolic process during
fermentation. Therefore, the relationship between bacterial diversity and biogenic amines in naturally
fermented sauerkraut collected from different regions in Northeast China was investigated. There were
significant differences in content of total acid, nitrite, salt, reducing sugar, free amino acid, and
biogenic amine, total number of colonies and total number of lactic acid bacteria in sauerkraut samples
from 6 regions. The total number of colonies, total number of lactic acid bacteria and biogenic amine
content ranged from 5.11 ~ 5.81 lg CFU/g, 4.09 ~ 5.12 Ig CFU/g, 59.22 ~ 131.34 mg/kg,
respectively. The composition of bacterial community structure in natural fermented Northeast sauerkraut
was analyzed by high-throughput sequencing analysis technology. The results showed that the dominant
bacteria in sauerkraut mainly included Lactobacillus and Pseudarcobacter. Spearman correlation analysis
showed that, among the top ten bacterial genera of relative abundance, there was a significant positive
correlation between Insolitispirillum and the content of cadaverine (P <0.05) and a significant negative
correlation between Insolitispirillum and the content of histamine ( P <0.01). Arcobacter was significantly
negatively correlated with the content of spermine (P <0.05). Comamonas was significantly positive
correlated with the content of spermine (P <0.05). Pediococcus was significantly positive correlated with
the content of tyramine (P <0.01). Insolitispirillum and Pseudarcobacter were significantly negatively
correlated with the content of tyramine (P <0.05). Prevotella was significantly negatively correlated with
the content of spermine (P < 0.01). Therefore, in subsequent research, strains that are negatively
correlated with biogenic amines could be isolated and purified as functional fermentation agents to inhibit
the production and accumulation of biogenic amines in fermented vegetables. This study aimed to provide
a theoretical basis for understanding the formation rule and mechanism of biogenic amines production,
effectively controlling biogenic amines, and improving the quality and safety of naturally fermented

sauerkraut.

Keywords: Northeast sauerkraut; bacterial diversity; chemical composition; biogenic amine; correlation

analysis
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