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Changes in quality of unsalted sauerkraut during fermentation and storage
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Abstract: Objective: This study aimed to investigate the quality
changes during the fermentation of sauerkraut without salt and
inoculated with lactic acid bacteria and during low-temperature
storage. Methods: The basic physicochemical indexes and quality
changes of sauerkraut during fermentation were analyzed.
Results;: The unsalted sauerkraut reached maturity at 5 d of
fermentation and the pH, nitrite content, reducing sugar content
and vitamin C content decreased significantly (P <C0.05) during
the fermentation process. This included a decrease in vitamin C of
up to 88.62% and a significant increase in total and overall
organic acid levels (P <(0.05). At fermentation maturity, the
nitrite content was extremely low at (0.2340.10) mg/kg; The
organic acids were mainly lactic, oxalic and acetic acids and
succinic acid. Except for succinic acid, other organic acids and
other organic acids, such as oxalic and citric acids, increased after

fermentation, and the lactic acid content increased by 26.5 times.
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Conclusion: The fermentation process effectively improved the
sour and umami taste of the sauerkraut without salt, and ensured
the excellent sensory quality. The storage performance was good
at 4 ‘C, and the storage period was 60 days.

fermentation; nutrient composition;

Keywords: sauerkraut;

flavour; storage; quality

R TR 35 37 40 1 3h 25 A8 Ak = AR T & e i R
T B A BT L LR A RE A R I SR Y Ak 2 A
T 336 26 g A= 4y 7 A A AR = I B 2B T8 R T B 47 R Y
LSRN SE

TR TR S AR e K DS R B0 A 1 0 o 3 B IRk
THIA R E Y BE (A IR BRI SR AR W L R pH
fH o R AT IR R 3 A 7= o iy — A e o
Wil Tk T sk R v B A o ) 2 R AR P i B A AR Ak R
PR T L R 1 B R R TT LA T B L R
2 —E B R 25 AR B TG HE I BE . Xiong &N BF 5T
T L Eh A A W 2 o 2L R B K — E AR
I BT, 25 6 40 A o 2 356 4 R KUY . Yang 455 5T
BRI 0.5 % MRER S0 F i BB & 2R 58 ORC2 R4l 91 FLAT
W HBUAS51041 b J5 0 B A 05 I 58 43 A HLIRR & 3% 1
B SR Y A IR R . He 5N R BUIE R & 1
O%~1Y%) A FFHEFEH LC-20 A4 K MRS pH B
FEAIR

) FUAT T 02 & T 25 AR O TR B Th R R LI — R, 7E
FUAT 1 v DR G o B 36 0 36 PR 4 i LA AR A AR A
V738 07 fit 7 » X & B 7 i B XU 0 S M AT e R L SR R
SR 0 e B O S B R . Miriam 2800 F) A B SLAT
R A 1 RORE A L D BR T BT R R AE R B T ']
FHMORE I AU, 08 TR L AT A 02 R T £ i vh B s & 5 i
{EL A0 £ 4 TR T A L T I B K I L RR T T LA AE R R TR
FUTAK, FEHFASR NI L, Kwaw 50K I8
TR D FLAF A L R T 1 LA TR A TR LA T R R R

127



128

s 5 R 8 STORAGE TRANSPORTATION &. PRESERVATION

S5 57 T B B B R R TR T TR RN R TR FL A TR R
Mot Jm BRI T IR A B A B R Ak
JRBE 145 AR T IR B A W R R RS SR

B AT A 2T R & B i 00 BIF 9 A 2 T 7R IR AR 4% 1
TSR T e T B Ak R B 0 % AR T D RS g R O p A
B A 0 P A A HLRR T i A R R B 5 L Al 1R i 4 Ok
P T A KR TS E Y B RS LR TR
IEHERNZLRR T R B RRSE  3 Ar K I o 8 AV R T g ok
oI BT AR AL R , B TR R 3 2 O AR AR
1 #Rt S5k
L1 MREXE

PR R R A A .2, 6- B HUIR
LR - 43 AT 400, RHE T AR KR KAk T

4R EER 4 HT A, db R R A R A R T
IR/

SURAL AN - A3 BT 4l KT R ) Ak =R A R A A

A HLER A - O HETIT S RRRS Al Ak TR 5T T

A AR B SR A4 . SPX-1508 AU, b 3 £ Bk 52 56 3% 45 R
NEIE

SEECE R K B HVE-50 8, | i B 22 £ 7 o%
M

BOR B HEOK B HH-4 B, 8 N JE 8 SC AN A% T

F, FAVIE U B XL T R 46 - HPG-9245 %1, b 5% 7R 1Bk W /R
ASCES i 2 A B2 ) 5

M K P PL2002 AU, Mg 45 B —3E B 2 40 A R
NFE

R AR A 5 1260 T, 35 [ ZHER A T

M F & . DM6 Kl H A INSENT 2l ;

& :SA402B 8, H A INSENT 4,
1.2 A&
1.2.1 KRBT Z 250 g A2, 45 M 450 pL FLER T
Cngmspw © mumane N 20 DB 7.5 g BRI, B
5d, BT 4 CHEAE 60 d, 48 5 d SRR M pH (1 . 24
P Ot FUO G R & & = AT R 00, OF 25 & BRI A L ST AR
TG R TR S H M A T i Ra e

1.2.2 pHEWE 5.00 gMRFESHFHKESGSHK . RH
pH -l 22 .
1.2.3 BREEME  # GB12456—2021 $i47.
1.2.4 WASEE#&FEWE 4% GB 5009.33—2016 447,
1.2.5 WERESEWE i GB5009.7—2016 T,

4

1.2.6 #EAK CHFEME % GB 5009.86—2016 $47.

1.2.7 FAHREHWE # GB5009.157—2016 $i47.
1.2.8 HFHSH MRIESCERL15],

1.2.9 WFEHESN R4 cEk16],

1.2.10  BEEIEM BRI 10 4 A B 1 XFER 3% Ak
TTRCE PR

BE s # | 2023 F 2 B | RSN

x1 ZHBRERRBRETMNIRE
Table 1 Sensory evaluation criteria of sauerkraut
without salt
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Figure 1 Changes of pH value, total acid content

during fermentation
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Figure 2 Changes in nitrite content during fermentation
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Figure 3 Changes in reducing sugars and vitamin C

content during fermentation
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Figure 4 Radar map of sample by electronic nose sensor
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Figure 5 analysis of samples at different

fermentation stages by electronic nose
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