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Changes in Textural Properties of Kimchi during Fermentation

Gui-Chu Lee

Dept. of Home Economics,College of Education, Korea University

ABSTRACT

Kimchi is a traditional fermented vegetable in Korea. It has unique taste and flavor due to the
variability of raw vegetable, subingredient and their ratio of combination., Fermentation method have
very critical effect on these charicteristics. Overall taste of Kimchi is also influenced by texture. In
this paper, the changes in texture of Kimchis were reviewed related to pectic substance, enzymatic
activities and other chemical changes during the fermentation of Kimchi. Moreover, treatments to
prevent softening of Kimchi texture such as preheating, CaCl, addition, their combination effect and
chitosan addition were summarized from the literatures.
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Fig. 1. Leaf position and segments of midrib®.
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Table 1. Changes in hardness of chiness cabbage during soaking in salt solutions at various temperature?”
(unit : kg)
Salting Hardness (Kg)
temperature (C) 0 30 60 90 120 150{min)
4 2.63 2.05 1.95 1.90 1.78 1.58
15 2.63 2.38 1.90 1.90 1.95 1.88
25 2.63 2.28 2.08 2.17 1.97 1.83
35 2.63 2.13 2.57 2.22 2.13 1.97
ol Al 271e]l AuAd a7 vlaA AYo G 4YF Q1 HCl 7}8-4 "8l (HCISP)o.2 # &3l Helzy
g 4F AR w2 HasAn 5% & &P
1dF 497N AxE FAsI @5 3 2ol & 4 HAE 6~10C2 22~24Coll A A FIHA =
F2 F AL L F Ath(Table 2) oleid 7 A7, Agdel wss 28 A3, YAl £40|
2719 2Aze] aE SH0] wANY FoIE ¥ ddgel weh 2A 9 Aude B3 Pgastse)
#5|9eh 19 olet st Wk 22~24C ol A S Ao Qo]
t}f}ﬂj 31\_%194 AFE F0]7] 98t NaClel o+ A S e} PARRE 4L AISY

H
(A

_{n’

2 KCI2 A8l A28 745719 A%
SRS A datyg § 457
131 2pol & VeR A gt

wo ff

S
.
>

:10 n?.' G

oY
k1
ox
rlo

=2 T2 A

HE 274, Na-hexametaphosphate,
B g st W EH V] ghake] WwA F&
71443 HE(HWSP), dl &7 gako] vjua v
£ Na- hexametaphosphate (HXSP), protopectin

HCl &

= O, A
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at 25¢?
(unit : kg)
Salt Fermentation time (kg)
solution (%) 0 1 2 4 7 10
5 0.827 0.527 0.425 0.349 0.344 0.343
10 0.827 0.425 0.418 0.338 0.338 0.351
15 0.827 0.338 0.323 0.336 0.368 0.364
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Table 3. The composition of HWSP, HXSP and
HCISP in the AIS of Kimchi fermented at

6~10C™®
Fermentation Content(%)
period(days) HWSP HXSP HCLSP
0 12.6 27.8 59.6
7 12.0 29.5 58.5
14 13.0 30.7 56.3
21 17.0 26.8 56.2
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Fig. 2. Separation of fresh and salted cucumber protopection by column chromatography. A column(49x2.
8cm) of Sephacryl $-500 was eluted at a rate 5ml /15min with 50mM MES buffer(pH 6.5). Arrows at
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Fig. 3. Changes in the hardness, activities of pect-
inesterase and polygalacturonase of cucum-
ber during salting®’.

U Hardness unit : 10°dine /cm?

2 PE(pectinesstrerase) activity unit : 100
mM COOH /min /100g of fresh weight
3 PG(polygalacturonase) activity unit : 100

mM galacturonic acid /1hr /100g of fresh
weight
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Minerals Fresh Salted
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Moisture(%°) 91.4+1.3 79.3%+1.4
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Fig. 4. Firmness changes during fermentation of cu-

cumber Kimchi®.

@ nonpreheated cucumber Kimchi
fermented at 2% NaCl

4 nonpreheated cucumber Kimchi
fermented at 5% NaCl
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fermented at 2% NaCl
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fermented at 5% NaCl
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Table 5. Charateristics of pectic substances of fermentation cucumbers as affected by time of CaCl, addition

to brines*’

Pectic fractions'

Time of WSP CSP OHSP NXP DE?
Ca®* .Jdition? Galacturonic acid (% of total)

Control 6.3a% 35.9¢ 14.7b 43.2a 6.3b
Initial 3.3c 32.7d 18.2a 46.3a 10.0a
1 week 4.2b 40.1b 14.4b 41.3ab 10.3a
4 weeks 3.9b 42.5b 12.3b 41.3ab 6.2b
8 weeks 3.5bc 47.3a 11.6b 37.5b 5.0c

1 WSP : Water soluble pectic substances(P.C.)
CSP : Na-hexametaphosphate soluble P.C.
OHSP : Hydroxide soluble P.C.

NXP : Nonextractable P.C.

2 Control treatment contained no added CaCl,: the initial treatment brine contained 100mM CaCl; at the time of

brining; 100mM CaCl, was added to the other treatment brines originally containing no added CaCl; at 1 week, 4

weeks or 8 weeks after brining. Analyses were conducted 4 months after brining

3 DE : degree esterification.

+ Mean separation by L.S.D.ytest: values within columns with same letter are not significantly different
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Table 6. Effect of chitosan concentration on the
puncture force and cutting force of Korean
radish during at 25¢C for 4 days™

Firmness Puncture force Cutting force
trearment (kg) (kg)

3% NaCl 7.01+2.08" 3.20+0.83
*0.05M CaCl, 8.08+1.43 3.23+0.45
* 0.05% Chitosan 6.54+1.67 5.43+0.80

* 0.1% Chitosan 7.27%+1.45 5.76+0.74

* 0.2% Chitosan 7.22+0.71 5.16%+0.88
* 0.3% Chitosan 7.97%0.60 5.39+0.86
* 0.5% Chitosan 8.27+0.88 5.96+0.83

* All treatments contained 3% NaCl, 2 Mean+S.D. of

five replications.
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