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Changes of Korean Kimchi’s Flavor in Fermentation Process

YAN Xianpeng', LIU Gang™*, ZHANG Xiaoyu'?, LIU Xingyan®*,
WANG Shufang'?*, LI Xueli', LU Xiang', JIANG Xiaomei'
(1. College of Life Sciences, Sichuan Normal University , Chengdu 610101, China ;2. Food Function and
Application Research Institute, Sichuan Normal University , Chengdu 610101, China ;3. College of Chemistry and
Materials Science, Sichuan Normal University , Chengdu 610101, China)

Abstract: In order to study the flavor changes of kimchi in fermentation process,we firstly
measured the lactic acid bacteria contents,the pH values and the total acidities of kimchi carrot and
kimchi cabbage. Then we compared the difference in odour and taste by using e-nose and e-tongue,
respectively. In addition,we compared flavor features of the two kinds of kimchi by PCA (principal
component analysis) and LDA (linear discriminant analysis). The result shows that the lactic acid
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bacteria content of Korean carrot kimchi arrived at the maximum value after fermentation of 6 days,
and that of Korean cabbage kimchi achieved the maximum value on fourth day of fermentation. Both
the lactic acid bacteria contents of the two kinds of kimchi declined rapidly after reaching the
maximum value. The lactic acid bacteria could be detected after fermentation of 3 days. The pH
value of Kimchi Carrot after 6 days fermentation and Kimchi Cabbage after 4 days fermentation was
3.40 and 3.48 respectively,and their total acidity was 1.26% and 0.51% respectively. Significant
difference in flavor change with fermentation time was observed between Korean carrot kimchi and
Korean cabbage kimchi. Odor characteristics of the two kinds of kimchi were very close to each
other. The kimchi can still be classified into four categories according to their discrepancy of odor
characteristics. In terms of taste characteristics,there was remarkable difference between the two,
especially in the salty value, bitterness value and astringency value. These values of Korean cabbage
kimchi were larger than those of Korean carrot kimchi. Results indicated that kimchi differed
obviously in favor characters such as odor and taste features,even under the same process and
fermentation conditions. And the flavor characters changed with fermentation time,type of raw

material and other factors.

Keywords: Korean kimchi,e-nose,e-tongue, flavor changes
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Fig. 4 Smell response curve of Electronic nose for compareing Korean carrot and cabbage Kimchi
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Fig. 5 Smell radar figures of electronic nose for compareing Korean carrot and cabbage Kimchi
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Table 4 Taste analyzing results of Korean carrot and cabbage Kimchi on the basis of reference solution

0 0 0 0 0 0

5 L ~13.00 -6.00
#HA L E B O d) 12.87 133 0.45 1.20 0.81 -2.94 -1.29 4.50
#hEEE b2 d) 16.12 2.03 1.05 1.48 1.15 -4.55 -323 592
B Y N4 d) 14.88 1.89 0.90 1.60 1.12 -3.83 -2.60 5.87
B BT d) 15.20 1.54 0.68 1.40 1.13 -391 -2.49 5.19

#5303 (0 d) 16.33 5.38 2.00 1.85 1.94 -4.87 -4.88 10.76
#3032 d) 14.44 561 2.46 1.87 1.97 -3.67 -2.98 8.33
#30i FK@ d) 14.40 5.58 2.23 1.85 2.01 -3.69 -322 9.78
w5 2I E3E(7 d) 16.65 6.46 3.70 1.98 2.28 -4.86 -4.74 7.97

T 2 L KCL—5 A7 % B9\ 0 A B B 2 HE U, Tasteless Sy JoIR 13 (2 HUIEH) 5 1 T2 LUV WS R P 5 IR A TR IR A5 13,

JHR B e IR A5 -6

— Z W
\ \ - L0 diHE b
SRk - KBE2 AW b
| — K4 diAE b
— KEE7dHE b
g —— K 0d 13
~— — KWE2d >
O HERIEIR —igmzi
PN KT A

B8 UBILLABRAEBENERETIEE
Fig. 8 Full taste radar figure on the basis of reference

solution

Hi 2 5 AT SR 8 O S 00
R |5 P IR 0 R TR R LE TR A B 2 LL U TR
fE/IN TR i R R PR S RE A D 3 A e 20 5
B RCAE bR o Fh IR 8 AT B3R G R A = T R X P
WR B R AE A1, A B I 5 418 AR A0 AT LT 23 Hr ki X
I b SR A % R 22 S e

FT T 96 S5 A B R R 2 0 £ 5 A RE A D I
Praabr , HlORT 25 B i A =R P A 0 A R
b A 4 (R E A S AR 58, i A9 7 IR 1A
W9, MIEL 9 AT R, AEA [a] f Jh 1E  Th] 4 X
B SO SRR IE 24 S BA R, 25
0 R VR | AR | IR A R (] R R (]
WRIR SE AL ; R I, PO br R i sk 2wl 2 b wha
WA SR AE X BE IR R R b AR — i iy 28k 22

St

Sourness
i

Saltiness . Bitterness
15 20
Aftertaste—’z{ o~ Astringency

Aftertaste-B
B9 #XEMAT N EERNEAREETEE
Fig. 9 Effective taste radar figure of Korean carrot and

cabbage Kimchi
241 sHXoeEmokey T HA W E NS
AMAR, KBE0.2.4.7 d BRWAEAYZEIL LA 10,
TERWE 0~7 d, sh=iEsA s b Aneh X m s i ek
HIA B EA, N 12~16, 76 0 d B H 2 b
(A TR R A d5c /N R 12,75, K 18 2 d Ao R A {1 3t 36 391 de
KIH 16.0, | 4 d B BRRAEREAL,7 d B2 WK (A A G0
A5 4 defpgEzE . S b e, s
M FSREAE O d BFRRIR(EAR K, A% 2 d B R IR (H [
i 14.5, 2 4 d IR WK (P FRAR 2 die/MEL, 7 d R
BRG] W, 5 0 d iR REIT . B, 7E R
0~7 d, i Xyl 8 ek =X (S8 R k(A8 1k 15
T MRV 22 Tk 2 AN, — N ED AT ) B
FCFR R AR A 22 50 (R T b ek o] 4 19
AU, TR MR AE 1 A8 AL R AR R, X AR i) BB U2 T
MR ZEKER S S5 2R  AN i 4 4025 ST s i)

JOURNAL OF FOOD SCIENCE AND BIOTECHNOLOGY Vol.38 No.4 2019



Fﬁ}]} . Amra AP ok Xoe E ek AL

R iE

17.0-
16.5¢
16.01
15.5¢
15.01
14.5¢
14.0b
13.5¢
13.0-
12.

20k

—=— A b
—o— w3

0 1 2 3 4 5 6 7 8
S e [El/d

10 HXEWE N BXBAXNBRIKER
Fig. 10 Sour change of Korean carrot and cabbage
Kimchi
242 X8 E Ak T RKRIEE LR
R R AR, AR b S EAOE A, KB 0.2,
4.7 d M RRRAE UL 11, s i g b YRR it
INTEAE S, S HES R, A MM
0 d BHE R e/ 45,2 d B i KR 6.0, B ARE4 d
PRSI/ TS 2 d R B R AR B, 25 it [ i bR
22378 1 A LA b B, — B A AT 4y
HEAAKE A RR AR R 22 52 . S Ek0E e M I
B0 E SR B RO AR 7R 0 d IR B R 2
11.0,2 d B /N E /N Ry 8.5, B KM 4 d A%
KB 7 d SN TS 2 d B AR — B4 R
st [ 9 SR 2 S5 S8 2, — B AR 23 B

1L —=— A b
—e— A
101
9L
@ 8r
6L
Sk
4 1 1 1 1 1 1 1 1 )

10 1 2 3 4 5 6 71 8
SR e /d

B11 #XEREPMBFXEAKHRKEL
Fig. 11 Salinity change of Korean carrot and cabbage
Kimchi
243 XA EFok A EkE ko) T AR
UNEPRos 4 - (SWAG i e e 17 Rt 18 S g
BHWEE . WK RIRIE Z — R
KR AR AR, A — e IR, AT SR A B A
FET B RE IR KU, BN B £ A, (B 5i 9 o R
NI A b S0 H kB 0
2.4.7 d, v ORAE R MR AR AE DL 12, 5 i) 2

I 55 5 2 1 S 0 R 2 S AR OK, wh X B e
WRIE R TR0 8 b, #E AR KB 0.2 d
4 o B Al ) ) R 2 S AR /N N IR B2 AN BE
Premm s, 8 7 d i, IR B kB AT
PO B R 5 AR i 1 22 Sk, =0l & b
KW O d B R d /N I 2 d IR B IR B OR(EL, 22
ST 1AL, AT B2 e AR 4 d R T d
DR AIG (E2 A i TR 7 IR 1) 2 S AN 4
7.

V/”——*////

—e— BRI |k
—o— U A S IR
—A— R R [k
—v— U A SR ok

(=)}
T

W
T

e (k) {8
wooa

E?

1 0 1 2 3 4 5 6 7 8
IR B a]/d
12 HXEPENEHFABEAENEERMERE KT

Fig. 12 Bitterness and bitter aftertaste changes of Korean

carrot and cabbage Kimchi
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Korean carrot and cabbage Kimchi
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