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0.05) , K & 64 3 o 1% 2o Rk M J AR 8 Y o 45 A OAV A 2 47 47 B BR 35 P 21 A X 4L L M Rk th i, 5 3 0 3
JE(>5%) T 2 54 OAV 18 £ 3% %1% (P<0.05) ;i8 3F PCA T %, & B F 31 (30 d) A= R 29 (60 d) , R ) 2k & & B¥ 4 B2 3 J8) Kok
YRR E TR, ¥ 3% E W Rk AR T A F G ;Pearson XM RA L AL B8 ALRSERE T LK
B BRBEHEENS AR BELBER A RZME ML AP L EMELEGAX(P0.05), M5 pHMA ERESE
ZEMX, Lk AR ECEEGBRE 3% AL EFERER AR RET TEEA TEHEOARLL AEH %

B R — R E L,

XKEIR CFWH MR, BJE; BANA; BAWRAARSR; ME EAEKER-A A E#E - IR

MXEHRS 1009-7848(2023)04-0214-14

S H W (Brassica oleracea L. var. capitata f.
rubra) X A4 L0 H RGO RS AR TR
T ASERH W i — R S 2 0 KR
W, B BURAL , B SAE , 10 ) iR K 9y
U M L A5 D S DR A 3
o ML /D S R AT T 4 A B 22 [ 5RO T BR Rl
A, G R DL s PR O T 3R AR N
T B 1 55 T A TR VROE A R D A S R A RS
USRS 3 L o S SN S i i £ S )
M7 7R R R RO A AT LA
JEA S H A PRI, 3 R i K PR Ml R B S
0 e

DR = 2 e R A ORI M 45 3 R 2,
B B AR KR AR AR R B2 12 B T 5 A
WA Joie 4y 2 1 N A I S R AR RA L
FESR L Ry K T i S e T B PR AR 2 — | B 3¢
28 S W I FEAUMR B 10 JenT DAAS 21 B S Bl R X
TR B S 00 XU SRR i PR AR, R

W B 2022-04-12
E—1EE: TP W4
BIS{EE . M%  E-mail: bosun1962@163.com

DOI: 10.16429/j.1009-7848.2023.04.021

AT DA 428 % 2 e Wl 1 2 4 A AR ™ i
FUXF 8 3% & e ad R b R 28 (RS RS PR SE
JRUBR B 73 1) 2L B A 52 7)) [ B 3 BB OB i —
75 3% e, 8% % b i Al v PR 0, G S 45 AR
AR PN HEFLRR R A5 A A R 5 R
o 15 AT RE S S R R B AR e S
HOR BB N  JRE RN, BRI R
L[] Seo ZEIARFSY TR R]ER FEXT Kimchi H
5 5 Ve XU ) R 52 0 45 58 % B Kimehi H g4
7= W PR I O R A 25 S A PR AR A
98 T AR 2 B 7 30k 45 BRH 5 00 38 T OB 45 &
PEY) IR BRI, 45 S & AN [ A T R 2 o L
S UBR Wy Jo 7 A 5 Wi 5 T A & SEMIBE Y T A []
T Kot W R R W AR R XURR AR T Y
G5 H B R BIE9Y EEAE vh E Y G2 O L
A Ty O T A AR IS P R 1) B UV Dy T, G
TR TS H RS IA LD R e AN R
Eh R T e T 5 H W TR S 1 BRAL AR A S XU B T
(AR A R IR N T 4

FAT, 0 & B dh 22 v i KUR ) 5 1) F 55
B R 0SS [ AE 2 =M A 3 - 5 B



5234 4 W

3h BB M IR B R R B S AR P AR RN KR ) R SE AL AR AT 8 % 215

(HS-SPME/GC-MS)H A | iZH AR & H Al 70 B & i
KR Jon 1Y 32 3 T B, i PCA (Principal com-
ponents analysis) % Z LG it i ke S
GC-MS 255 WA 2007 B £ i AR 73 19 5 1 7
B, HBEA X A AN A S50 R R B i KUK )
Jii 2 S

BT FIREIRE, A SCUUSEH N R, e
1%,3% ,5% ,10% 4 F&k i & e 55 H i 15 80 55 1
WEIRSE , R FTFh N FL R 1 5o e v 4 R 1 KUk
J K FRALFE bR B 520, LA R T R (e
T IR Sl it i B PR 2

1 MBEH®E
1.1 MRS

B e ST W MR ORI T AR BT 3, SRR 5 T
Wit JedE CEAR G EREH W, 2 (NaCl,
=98.5%) , 1 [E R AL AT A FRA A

SEAEN TR LR WA TALAT T A R
BREN BRI UK BER R | IE SR
S5 (R BT e g ), R R RR AL 2 7 R
el WO (GC 9%, =99.9%), [ Sigma—
Aldrich 23 7] ,

1.2 UE5E&

Shimadzu Nexis 2030/QP2020NX GC-MS Ik
AL, B A 6 40 %+ (DB-5MS, N 42 30 mx0.25
mm, R 025 pm), HASHA A SPME 2%
(57328-U,50/30mm DVB/CAR/PDMS), 3 [# Su-
pelco 23 A ;Sigma3—18K =y 3 ¥% VR &5 0o HIL, 1 [
Sigma /A 1] ; TU-1800 %4 45 4k 0] UL 43566 it , b
50 B 3l A AR A R 53 4F A \) ; PHS-3C AUKG %
pH i1, RS %R 22 R A BR A B s HWS-24 7Y
LI R K VA R, 0 SRR AR A R ]
SQP HLF R (0.01 g) , 58 2 F Hi AL 428 (AL
HIRAF,

1.3 Hik

1.3.1 REEEH MRS 8% L1 g
e, VI 1.0 emx6.0 em A K/ANKISRE 22 IR &
KSR RN 3.0 L R BEBEIEHE , A K W%
2.0 kg Aoty J2)Z RS F 43 i 0 A TE i g 70 6
H 1% ,3% ,5% ,10% WK , 4 35 35 K 18 % B
A (20£0.5) CHYTE iR FR T | K8 60 d, 2= 73 1)

it h SC1,SC3,SC5 H1SC10,

1.3.2 HUREJeRE AR B BURE . AR B AR R R
B A BUR AR 1,5,15,30,45,60 K FIFE S, &
WA BIEER 7K 50.0 mL &2 H % 100.0 g, FJCH
HUREAS 25 B il A —20 CHYFREE(RAE , LU 5 2243
Bro

FE AL B B AR ST R 50.0 g, F2H 2L i
BLIEAT W, PR G 1 5 4 288 Bl A-20 “CHY
WS
1.3.3  HALIEFRA T pH EIE . FIH pH
T 145 0 2 AN [R) % 1 B ) B 1R 3 R K H i) pH
{H 5 MR A2 . B IR GB 124562021 (£2 i % 4=
FE bR E R B I e ), RS A
B HIE . 2 B GB5009.235-2016( £ i % 4 [ %
PRt B SR A A I YR IR TR Y
(R 5E . 2 B GB 5009.7-2016 (£ i 4 4 [H K b
P A I U RO T )P I Al R R A A
. 2 GB 5009.33-2016 (£ &b % 4 [ Fbr
1 PO A R R 5 R TR R I s )Y 5 LR R A
M 5E . S GB 4789.35-2016( 1 & % 4> [ 5 A i
B E YR R FLIR R AR50 )2
1.34 #HRMWREKY N S BT EPR
Tk e UGS 1w AR . B 1.3.2 79 iy R
AU (1 d)  H 381 (30 d) FitE 11 (60 d) (1 45 H- i Tl
A FRREF 4% 5.00 g, BILA 20 mL T 25 BERER N |, %
HFE T 60 CTF KGN 30 min, i 45 5
min 5048 e — TR, 25 PR [ A 25 BUET 4
S A A PEAT 30 min A4 B, B 5 8 W B -
U B RE LR 2 S A B GC HERE T, ZEUERE IR
J& 4 250 CFf#W 5 min,

GC-MS A5 415 8 W Ak YA T 58 of 38 O 4P T
40 °C'F 3 min, F£LL 5 °C/min ¥4 E] 100 C, 2K )5
LA 3 °C/min 3 ME] 175 °C, FLL 10 °C/min 35 i1 £
215 °C, B )5 - 4F 10 min, 7E 70 eV T H 230 CHY
B IR AR BTG, PR ol R E
35~550 u,

TR Y 5 R RN E AT ARl GC-MS 15
FIMEE, 25 TAEAY NIST Library17 #2%¢
P A5 L I i BT AR S, IR RRAR LR 1K 3] 80% LA
W RS B R AR B S KU 5 1 S 1 A T, R
FHWARIE AT i, 15 3045 4140 10 I 2 vk &
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(pg/ke) , HHEAXWT . Aorp, C——2H 4 FE FF 5 0 o i Tk B g/
C.=(AJA) x (M/M.) x 1000 (1) kg T—XF 2 3 A 7K b sl 23 <0 1 A<k B
o, C——3E — 48 & 1k IR 9 o3 4 vk i ne/kg.,

patkg s A ——H — 45 S M XU IR W T Y 0 T AR
A——W bR (B O ) i 06 v B s M——FF i Jo
i,g;Mi V‘H‘/ﬁ)ﬁ%,mgo

ST U RS P R XU o3 B4 A T
(OAV) 55 5% ARGy 1,

135 FUEIHY S5 REIRNE E L AFEPE T
PR JECE PR Ok fE AL LR A R s T
EVEB bR (R 1), BUR T 60 d 5950 H iR,
PREE 10 ZUNA R Ll B2 A (5 4 54
5 444t ) e b AT B PR AR SR B IR —

OAV = CIT (2)  EHE, BAREMEN .,
F1 EHEBRIBREITENIRAE

Table 1 Sensory evaluation standard of red cabbage sauerkraut
A (RE) WA G
&% (15%) REANMSERREF R P EREZ, FHHFR 8~10
RGN A T ek R ik 5~7
G R T E R 1~4
Ak (30%) AP SUBR R B AR, RS Sk 8~10
FUBR R BEARELES B R ELH 5~7
T SUBR R W Aok R Rk R E 1~4
# R (30%) L E T SRR BR R AR TR, R R 8~10
RELIE P SERAR B BRORAR B A BE ok 5~7
RRJE T R R AR TSR B A L 5] 1~4
Jit 3 (25%) R TN BT, i e 8~10
LR UL LR BRE B R R B 5~7
REMBARTE KRB, RRIG 1~4

1.4 HiEALE AN TA] 8 BE B 5 H B R SR PR A R A 2

K] Excel 2016 K SPSS 26.0 3 AF#47 44k
Gt MAbd, ARE SR 3, AR E L
CSEE 5 UE 2 (Mean+SD) " £~ |, T A 1154 4%
TR PIAL/INE 100 B SR FH B R R T 22 40
(Analysis of variance, ANOVA) FI Duncan i 5
(P<0.05) H 2 M, FIH Origin 2021 22K,

2 HBRE5SMW
21 ARBEZHEMIXHNBRETMN

fis . SC1,SC3,SC5 K SC10 43 5 A (0 5 A Ik |
VLR B 4 A7 EHEA TPy, JRARIE R 1 P
WES P RANRE LG/, Hrb SC3 A &
R ZE A5, R 8.04, HIRJE SC5 Tl 7.46,
SC1 2/ 6.66, T SC10 M Zr & 1553 &AM 5.11, 4
[FEh B R EE M S H IR MR E AR EA R
M2 7 (P<0.05) , U6 £8 B AR A% W) 35 5 i 4 1
WA TR S B BT, 3 B R A AT I

R2 TRAHELEHEBRIBAEITNER
Table 2 Sensory evaluation of red cabbage sauerkraut with different salinity
# &F Aok #ek JR 3 AT
SC1 6.95 + 0.69 7.45 + 047 6.45 + 047 5.80 + 0.46" 6.66 + 0.26
SC3 7.70 £ 0.64 8.35+0.39 7.90 + 0.44" 8.05 +0.35¢ 8.04 + 0.20°
SC5 7.45 £0.47° 7.65 = 0.50° 7.40 £ 0.49 7.30 £ 0.40° 7.46 +0.29°
SC10 6.85 + 0.55 6.10 + 0.58° 4.10 £0.37° 4.10 = 0.66° 5.11 £0.33

T RS FAT /NG PR 2 57 B3 (P<0.05)
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22,1 ASTw)Eh B0 28 H W R 5% & Wk AR P pH B
M52 pH A A A8 fh o i i R 5% & % 1) 2L 4
bz —, F2 5 2L A A W AR ¢ e g s
Wi % T A UE AR, &l 1 BT, SC1,SC3,SC5
SC10 2 H RS AE L BERT I (1 ) BA w1y pH
B, JFREHERE ORI = E 22 5 Hoh SC1 #
SC10 43 2 A e AR 5 i 1 pH ., 2051k 4.35
16.38, HAY &M 22 57 (P<0.05) . BifA & I I [
W RE K T A7 b i & e R 5%, L pH (E ¥ 22 T RE
wa B REETR G d)ETRE ., LEARN
(60 d),SC3 MRk 1) pH fH K Hy 2.91, 11 SC10 R
Y pH {5 o4 3.30, X 7] fE & B F SC10 15k
EE TR ERENRY, SRR R
BRI, X 5 Xiong P57 45 B AH L,

222 [AERBE X S8 W R SR R R A R R BRI

[_Jsci

sC3
SCs
[_scio

S g I [

Fermentation time/d
1 FRBEEHERIABIRES pH ENETL
Fig.1 Changes of pH value in red cabbage sauerkraut

with different salinity during fermentation

223 N[RVER 2R 58T A R 5 A I ) R A DA
FRIEW  ERE RS LB R EENE
FEY T, L RE 6% e LR A A A R 2 RS IR
FAFE R T, 34 SR B g 04 728 Ak AT LSO R 3
KRR A& 3 s , AN ) h v B 58 H i e
IR JEORE B R e R b, IR ERABE TR
L, KBEAWI(60d),SC1 Hl SC3 Hrif JFpE & it i
ik, 43510 1.35,1.26 g/L.;SCS5 il SC10 1 134 5
B B s, 20 BN 4.25,5.39 o/L, 5 SC1 1 SC3

W RS EN 2D UUE T IR T IR R Y Y
2/ WIETHAG IR S R B B AR 2 — TR
S TP R 2 ) ot 3 R ph FLIRR o A A A FE L
PR E P A BLERRY, i 2 B AS Rk B A 25 H
W R S 2 T o P A LR O i SR T T
K EERTI(1 d),SC1,SC2,SC3 & SC10
il & 4 oA 1.34,1.02,0.55,0.24 g/L, AN [R5
0T TR S 1 R TR e B R I (] 1) S K T 348 U
B, K EEAI (60 d),SC1 H Y R & e i , N
17.23 g/L., SHEHEE T EREZ A A B F
P22 5 (P<0.05) ; 1l SC10 R & B ik, 4 8.73
g/L,SC3 #1 SC5 WY LR 7 i 22 3¢ A B 3% (P>0.05),
I35 h 14.08,14.55 /L, iX 5 Yang %EPUE) A 53 45
AR PLIR BT B SR N B HLA — a2 B i 32 i
AL b R aot 2 AT RE X T A K AR R AR A A
M BO™ BREE T T R

20.00

[Jsci
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] scs
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Fig.2 Changes of total acidity in red cabbage

sauerkraut with different salinity during fermentation

A 325 5 (P<0.05) . X AT RS HY T8 o 6
] T FLRR A B R A, DTS B A fh D R 2
LIEYRIEE S B K. Yang SEPMFTE T A
[7i) 6 JEE F 422 o A 1 (14 ZR AL R SRS i TR A S, e B
MR, e PR R R P N AR A O R i
Wb, 5 AT 45 R AR,
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RS MRS, 78 K BT ELAT S 1% A I i
i 6 B ik | B A5 & TR B [ 1) B K SO R 6 7 b o
3 (P<0.05) BFHimi e R R IR ERRE 15d 24
KENEAE , H OSC1 rh iy 7 fs R 46 & & e s,
35.34 mg/kg,SC10 AR £k & SR AR, O 15.67
mg/kg, H B A 3 1 22 5 (P<0.05) , BB 6k i
Xof SV i 12 U (AT W S PRS2 w5 R IR DT (60
d),SC3 W fil§ B2 #8 7K P fe A R 1.93 mg/kg, 5
SC1 M SC5 (¥ W fiFf R £k & 5% (430 o 2.10,2.27
mg/kg) JG i PE 2 R (P>0.05) , 4Rk i 5 SC10 4 &
HUEZES A S IR T 0 YRR AR i
FEARE 5 me/kg LT, Y940 T B M E 19 % 420K

11.00 g Nel

sC3

10.00 aA SCs
9.00 [scio

8.00
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3.00

i SRR
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Fig.3 Changes of reducing sugar content in red cabbage

sauerkraut with different salinity during fermentation

22,5 N[EER B 55 H A R 3R R A R rh R
BAEGTEMEN AERESASTERBT EHE
R &Y R 2, —ERE LRE TR
SRR, X TR S 1 WU AT 4 L 52, an &l
5 N, B A BEIS [R] () 2B K 58 H R S v I &
EMRASA SR, X
P AR 110 4 K i S E AR FE T B R . R
W 15 d 72 47 Hoik 3] i K {H ,SC1,SC3,8C5 M
SC10 iy A M A A & =49k 0.17,0.15,
0.14,0.10 g/100 g, X1 , bifi % £ B (34 T, 45 H %
e A R A AN & AR R T R X
55 5 YL A CIRIE 58 AN [7) b 32 W 5%+ 21 BB JL. Yang
LRI 5 AN [ 6 BE I AR AL R 3 b I A R A A A
A AR, UL ER B S R W S T i A
TR AR 2 ARG X AT & il T ok s 1

(<20 mg/kg)"™, 5 BER W A 1 55 H R 5 P L
MR ER A i, — JBCI (R A R A REAR e il 410 1
RBERI AR R A F AR, i 20
1 ) IV TR 5 0 161 1 B 2 e I [ ) S I
FURR T 2 W O e B, 7 AR R FLIRR 5 A7 L
M2, A & pH (EMGE T B, —Jr Ml A E
AR, o —J7 LN ig 1A R £h A 2>
fiff 31 3k v A R BE (A0 SC10) B4R BE 8 A 2803 il iR
P TR, AR G T LR A
K, T 5 WE) R S B4 e 2 o, DY G AR B v SC3
(R (3.0% ) 8 3l & 5 H TR S I K 19

40.00 "

[sci

SC3

VA scs
[scio

35.00

30.00 -

25.00 -

20.00

RIROEFIZEN
Nitrite/mg - kg™
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Fig.4 Changes of nitrite content in red cabbage
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sauerkraut with different salinity during fermentation

B P K S S P HE TP A TR R K e,
BAIMS RS HIEAR, KBERY (60 d),SC3 FI
SC5 MR MAER G R, LB EW 25 (P>
0.05),SC10 & & fik, 5H e g H R b
M EIETR AR & A W& 22 7 (P<0.05),

2.2.6  AN[ALER X5 H 0 R SR R AT AR v LR 1A
s AR ERW], R LU I AR LR Sk
KWt A LR A K B R LR S pH
1H 3 AR LA K A 45 R 76 P 09 A DG ARG 9 1 7= A
5%, DT 532 00 iR S5 1) JER BT AR ), DRI A SO A
[HEANE YL N E W 8 g Suy L i EE N ]
BB, R 6 s . ABERT(1 d), Ak
JEE R 55 WA TR S 1 LR B RO BT S ME, 4
Bk 4.53,5.05,4.97,4.06 1g(CFU/mL) , b & % B
B IR] P SE A FLIR R AR S e e Ry s OF
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TERE 15 d 3525 KAE , o SC5 A iy 2L e i 4L
KK 9.92 1g(CFU/mL), AR (60d), 51
WA R Al TRE, 20k 6.72,
6.42,5.87,4.53 lg(CFU/mL) , LA W P25 (P<

0.20

[_sc
0.18 5C3
A scs
0.16
0.14
&= 0
ka

0.10

0.08

0.06

0.04

[i74
Amino acid nitrogen/g- (100 g)!

0.02
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Fermentation time/d
B 5 ARBEXHEBRXABIBTEERSRSENTL
Fig.5 Changes of amino acid nitrogen content in red
cabbage sauerkraut with different salinity

during fermentation

23 AEHBENLEHERXLABEIREFEELY
XU ) J57 B 84 11

i HS-SPME/GC-MS 4387 T A [] £k v i 4%
H ¥R e A BRI (1 d) P (30 d) A 2 (60
) HAE e Ve KR B B 4 R AR b B i
ElaniEl 7 fras, B TIC EIAT LA W B % R (]
FER B AR A, 58 H i TR % v ) 4 e M XU 4y Jot
MEEAEEIHBWES, It —Lmir AR
B G 5 A R S v B R M AU 0 B £ 5 )
W A A 1% 5 NIST Library 17 3% £ 47 DURL
TEREARLEE =80 M4 A B An Ak & 9 , 38 i %t
Pl 0 3 & 3, 6 AN () kB ) 5 T i TR S ke o e
e JLRG DN 2 103 P & PERR AL S B, RS
580, BEDE 22 Bl EESE 1S B EAE 8 R RIS 6
Pl 25 24 Bl 325 5 R NG 28 T 2 A2 13 Bl %
WRAESE 5, 38 2k AR 44T R SR A — 2R K
Wk AL B W e AN T) & R B IR) B &k B S 4 T B
i UL TR . K IR BT A R R R 3 v Y e
Kz, o S s e N e i & ik, 4
54 6 060.73,6 375.83,7 050.90,14 028.49 g/
kg Z WA SC3 w15 4 1 XU B0 5 7 it 0
L, IR T AR R R SC3 Yy

0.05) , 1 WA 3 B XoF T 5 H A e v LI 1l G A
A RS, B0 R 2 0 o LR e Y A
ST, T I 52 ) I TR 6 ) i

11.00 Jsci
ol

SC3
SCs
[Jscio

10.00

8.00

7.00

FLR T 5L

Number of lactic acid bacteria colonies/

lg(CFU-mL™)

5.00

4.00

3.00 =
15

R W [8]
Fermentation time/d
6 ARHELEHEBRIABIEFIBALNTL
Fig.6 Changes of number of lactic acid bacteria colonies

in red cabbage sauerkraut with different salinity

during fermentation

sz\o7
l_oxlﬁ’
0410°

= 60410

T AN T B A 5 W PR SR TR] f) e g e 30, e b s o AR
BERTI (1 d), 20 AU R B b 381 (30 d), 5 (A0 A AR (60
d);SC1,SC3,8C5,SC10 4 MR R EH 1%,3%,5%,10%
B 7 FREHEEHERIRETRERKKY R
EETFRELHE
Fig.7 The total ions chromatogram of red cabbage

sauerkraut with different salinity
FAME KBRS e fe i, 1T SC10 & B AR, 4y
Wk 36 394.51,11 412.58 pe/kg, 3% i W & B 45 H
i R R P IR A M XU g Jo ) 5 e B A R L
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Fig.8 Changes of volatile flavor compounds content
in red cabbage sauerkraut with different salinity

during fermentation

li] 9 25 Ak i 7= AR 3 P 25 5 (P<0.05) , X 5 HTA
9% 2R A0 TR 3 v XU 9 I3 745 Ak 1) s 348 [ el

Sk it — 25 oy BT AN TR B 6 5 H W 1 R R It
T 5 S M XUk P I B A s e, X A 103 B
P AU ) I 2R A7 IR 3R 28 0 (T 9) 3 H 3
A3 BT 32T M KUK I A O T P 1 (OAV)
(£ 3), HE A ERE B3 — Rl % & TR
WR W) 0 A TR S R AR AR (RIHE N
FRyE T AR Sl L AT AR AL AR B ) . R R
11, Bir A £ B (SC1,SC3,SC5 F SC10) Ay 48 H i ik
SEBRSY & RARE , WBR FR G IR =T -
A- SRR R TR | 500 mUR AN R 4 AR oA
L0 3-T Wl S5— (B3 ) -G R g 4-H
FEVEmE 45— F SLWEDRAE I K A ML G, 0L
ShB BB E SRR RS R PR
figk K 1F Tk B R Ak S R AL G R T
A4, 4- " -1 . OB 2,3-T 8 %
i (E)-3-CVf IEC i 2-2 30 i 5 i
B-R LW Fntls O/ (E,E)-2,4-B " IREE
SRR R AT | 2R BRI S AR
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Effect of Salinity on Volatile Flavor Compounds and Physicochemical Properties
in Red Cabbage Sauerkraut during Fermentation
Li Zhi, Xie Shuangyu, Sun Bo", Liu Kai, Zhang Yu
(College of Food Science, Northeast Agricultural University, Harbin 150030)
Abstract In order to study the effects of different salinities on the volatile flavor compounds and physicochemical prop-

erties of red cabbage sauerkraut during the fermentation, there were four different salt concentrations of 1%, 3%, 5%,

and 10% were designed. The volatile flavor compounds

(VOCs) in red cabbage sauerkraut were detected by using the

headspace solid—phase microextraction—gas chromatograph—mass spectrometry (HS—-SPME/GC-MS) The differences of VOCs

as well as sensory scores, pH, total acidity, nitrite, amino acid nitrogen, reducing sugar content and number of lactic

acid bacteria (LAB) colonies in different samples were analyzed during the fermentation. The results showed that salinity

had a significant effect on the sensory score of red cabbage sauerkraut and physicochemical indexes such as the pH, to-

tal acidity, amino acid nitrogen, reducing sugar content and the number of LAB colonies (P<0.05). High salinity (>5%)

is not conducive to the fermentation and sensory quality of sauerkraut and fermented at 3% salinity has the highest sen-
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sory score. The results of HS—-SPME/GC—MS analysis showed that at the end of fermentation (60 days), the total content
of flavor substances in red cabbage sauerkraut fermented at 3% salinity was the highest. Among them, the content of
some flavor compounds such as alkenes, alcohols, aldehydes, ketones, isothiocyanates and nitriles was significantly high-
er than that of sauerkraut with other salinity (P<0.05). With the increase of salinity, these flavor substances decreased
accordingly. Combined with odour activity values (OAVs) analysis, 21 key VOCs in sauerkraut were obtained, and it
was found that their OAVs would be significantly reduced (P<0.05) at higher salinity (>5% ). According to principal
component analysis (PCA), in the middle (30 days) and end (60 days) of fermentation, the component of flavor sub-
stances in sauerkraut fermented at different salinity was not quite similar, and the flavor substances at 3% salinity were
more abundant. The Pearson correlation analysis disclosed that there was negative correlation between salinity and total
acidity (P<0.05), amino acid nitrogen, LAB number, sensory scores as well as most volatile flavor compounds while the
salinity was positively correlated to pH and reducing sugar content. Conclusion: Compared with other salinity, red cab-
bage fermented at 3% salinity has better flavor quality, and can be directly used in red cabbage sauerkraut making,
which has certain guiding significance for processing red cabbage products.

Keywords red cabbage sauerkraut; salinity; physicochemical properties; volatile flavor compounds; headspace —solid

phase microextraction—gas chromatography—mobility spectroscopy



