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Changes in Physical and Microbial Properties of Starchy Pastes
Added Kimchi during Fermentation

Gui Chu Lee and Jung Ah Han

Department of Home Economics, College of Education, Korea University

Abstract

Wheat flour and glutinous rice pastes added Kimchi were fermented at 10°C for 14 days. The numbers of to-
tal viable microorganisms and lactics were counted. Textural property by compression force and relevant
changes in pectic composition were determined. Other physical properties such as color and viscosity of Kim-
chi juices were evaluated. Regarding the microorganism counts, the total cell counts of all Kimchi samples in-
creased until 5th days but thereafter all decreased during fermentation. The number of lactics showed same
tendency in all Kimchi samples. The compression force of control, wheat flour paste added Kimchi (WHEP-
Kimchi) and glutinous rice paste added Kimchi (GLRP-Kimchi) decreased up to 72.6%, 77.0%, 66.5% respec-
tively. During fermentation, hot water soluble pectin (HWSP) increased, whereas sodium hexametaphosphate
soluble pectin (HXSP) and HCI soluble pectin (HCISP) decreased. The red chromaticity of all Kimchi juices
decreased. The viscosity of all Kimchi samples decreased in the order of GLRP-Kimchi, WHFP-Kimchi and

control.
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Table 1. Ingredient ratios of various Kimchi

Wheat Glutinous
flour paste rice paste

Kimchies Ingredients  Control addd added

Kimchi Kimchi
Salted Korean cabbage 100 100 100
Green Onion 2 2 2
Galic 2 2 2
Ginger 1 1 1
Red pepper powder 2 2 2
Salted anchovy juice 5 5 5
Glutinous Rice paste 0 0 2.5
Wheat Flour paste 0 2.5 0

Table 2. Conditions for texture mesurement by Tex-
ture Analyser

Probe Compression anvil
Load cell pressure (kg full scale) 50
Pre-test speed (mm/sec) 1.0
Test speed (mm/sec) 1.7
Post-speed (mm/sec) 9.0

Clearnace (cm) 0.5 (50% deformation)

AL S4TY % 2AzEe] WFE Lolur] 9
3 wiF £7]9] SRS 3x4emE A2 F TA-
XT2 Texture Analyserg A}M8-3}e] compression force
= 5Asslrt. 42702 Table 29} #r}.

Ae ol HEH S84 Aol fol 25

17209] B4 94 AOACY(ADAC, 1990) B}
el a2} AIS(Alcohol Insoluble Solids)E HHEQIT).
AIS 0.5 g& # 3} 25, sodium hexametaphosphate,
HCl &£ 8ol 2 3to] 22t A4714-4) =8l (Hot wat-
er soluble pectin, HWSP), 914t 7184 =1 €l(Sodium
hexametaphosphate soluble pectin, HXSP), 34724
=B (HCI soluble pectin, HCISP)S- #-8]3}9 ).

HWSP, HXSP, HCISP2] %3] 5-¢ 717t 1 mL¥ 23}
o} Al ztol] YL o37]e]| conc H,SO, 6 mL4 2 2 7}s}
o Fi= 2ol 1087 Z1dsigdch. Wz 3 2F A9
Fol] carbazole reagent(0.15 g2 carbazole2- 100 mL<]
absolute ethanolel] =-¢1 71} 0.5 mL4 H7}slsic). 2+
pectin§-24-8 Al2ollx] 3087} 8kx|3F & spectropho-
tometerS AFg-3le] 520 nmol4| EBEE EA)3gdc).
Blank test+= absolute ethanol-3- A}-8-8}33t}.
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man No. 2 ®}3}2| 2 o33} 1 spectrophotometer S A}
2-3)e] 486 nmellA FHEE A8l

5 M9l =4
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FTHaE A Y 1 mLE 0.85% NaCle] 3435 4]
Aol 10M| 2 343 3 plate count agar(Difco)S o]
43le] A ¥ 0.2 mLY-S plate spreading method 2
AEW F 37CAN AN vlkstn S24E A%
ssiet

Aibtee 22553 24 4% Pqd9e
Tomato juice agar(Difco)sZ]ol] 0.2 mL# =%, plate
spreading method 2 #E3F ¥ 30°Coj|&] 244] 7} wiok
s BAESE ATsint.
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Fig. 1. Changes in hardness of various Kimchi sam-
ples during fermentation at 10°C. l-Control Kimchi,
f8-WHFP: wheat flour paste added Kimchi, B-GLRP:
glutinous rice paste added Kimchi.
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Fig. 2. Changes in pectin concentrations of various Kim-
chi samples during fermentation at 10°C. HWSP: hot
water soluble pectin, HXSP: sodium hexameta phos-
phate soluble pectin, HCISP: HCI soluble pectin, —mn-—-
Control Kimchi, --- ®----WHFP: wheat flour paste add-
ed Kimchi, ---A----GLRP: glutinous rice paste added
Kimchi.
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Fig. 3. Changes in viscosity of various Kimchi juices dur-
ing fermentation at 10°C. —m—-Control Kimchi, --- @ ----
WHFP: wheat flour paste added Kimchi, --- &----GLRP:
glutinous rice paste added Kimchi.
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Table 3. Changes in red color* of Kimchi juice from various Kimchi samples during fermentation at 10°C

F.P. (days)

5 7 9 11 14

Samples 0 1 2 3

Control 1.940 0.425 0.392 0.455
WHFP 0.948 0.390 0.337 0.430
GLRP 1.295 0.402 0.363 0.342

0.583 0.442 0.356 0.311 0.290
0.383 0.351 0.319 0.300 0.265
0.331 0.289 0.301 0.366 0.302

F.P.: Fermentation Period.

WHFP: wheat flour paste added Kimchi.
GLRP: glutinous rice paste added Kimchi.
color*: O.D. at 486 nm.
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Fig. 4. Changes in total viable cell count of various
Kimchi samples during fermentation at 10°C. —w—-
Control Kimchi, ---® ----WHFP: wheat flour paste add-
ed Kimchi, ---A---GLRP: glutinous rice paste added

Kimchi.
o= 2T 2347} 84X 10° cfu/mLE 714 =
Short Ba S4e] AW ALES Ho4 4

BEY 2747} 5319} pH 4.0-45 Alo] 2 g
7|2 AZEE Sdelw WEE At &4
7 1.5x10° cfu/mLZ 7F3 %9ker] old Aeke
WE 947 ALE eyt Al 11d e AEE Aot
SolA FA4e FAD AT BAWE DET
oA B4k e 714 S et Al A
FHAS7I LR A 5UAA] Fdrt Sobstot
7}1 o) ZHaspdil ol AR Ao o4 vy
o] o] AeEs] MEL T BT, v} T
APEg ela) AR QAN dFET) ELSE
TExo] ol 23 v]AE AlH FatEels] 2
9] 7 Ao 10°C Bl 0°Col| A AR 4 ]—
| AE-2] Aol elA AFEUdw ol =3 &
TP HEAE APIA 3 Az 2T A A
2] Z3t<7} chitosano|w}, acetic acid, Na-benzoate
58 BEAE AR AA AR o EA4] el
thx B wsksich
o1l AT 4ol we) APILE FTS
b HEEE O FooH B g AvE g

lo

73

] oz x}—‘.}

9 wlgard S40 s 67
109+ .

—~ A 2.

- -

£ ‘././l/ "\\

o 1085 AN

w ; e

¢ : g

€

S

<]

5]

T

[&]

L) E

. £

> A
105 T T T T T v T v T A

o 2 4 6 8 10 12 14

Fermentation period (days)

Fig. 5. Changes in lactic acid bacteria cell count of vari-
ous Kimchi samples during fermentation at 10°C. — = —-
Control Kimchi, --- ®----WHFP: wheat flour paste add-
ed Kimchi, ---&----GLRP: glutinous rice paste added
Kimchi.
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