KOREAN J. POSTHARVEST SCI. TECHNOL.
Vol 6. No. 3, pp.333 ~338 (1999)

ZSEHOIE A OIMEIOIET} AX|Q 40| DIX|= He
AL - LYT - HoIF - U0|Y - 2TY
YrEAELYE 4T84

Effects of Calcium Lactate and Acetate on the
Fermentation of Kimchi

Soon-Dong Kim, H-Doo Kim, In-Kyung Park, Mee-Hyang Kim and Kwang-Sup Youn

Deparment of Food Science and Technology Catholic University of Taegu-Hysung

Abstract

This studies were conducted to investigate the effects of calcium lactate and calcium acetate on the quality and

shelf-life of kimchi. Kimchi was prepared by adding 0.5% mixtures of calcium lactate and calcium acetate at ratios of

0.5:.0, 0.4:0.1,

0.3:02, 0.2:03, 0.1:04, 0:0.5, and fermented at 10TC. The shelf-life of the kimchi by adding the

mixtures of calcium lactate and calcium acetate at the ratio of 0.4:0.1, 0.3:0.2, 0.2:0.1 can be extended approximately
5 days. And, calcium contents of the kimchi tissue increased 46 to 66% against the control products. And also,
demage of parenchyma cell was lower, the scores of crispness and overall taste of the kimchi treated were higher

than those of the control.

Key words : kimchi, calcium lactate, calcium acetate, tissue

2

Lo

> o Mg i

ol fu > o

(1,2), 2
4 ?47}5(6)01] ey g
AEge AKE JAAIZ
lactic acid, citric acid

== 7]-,-13

720 -

N

_A_Q‘

=
EPoZA
33

e

£AS

A7 (N pH Z’é Al

=
-

=

=

Corresponding  author : Soon-Dong Kim, Department of
Food Science and Technology, Catholic University of
Taegu-Hysung, Kyungsan 712-702, Korea

olaAtgt ATE) T THY3 AFEo] BiE
Jept vAES ASS AL LEA sH4)y
solnAdle Al HA ) i) 2
A ARE ASAZLEA NELR RAEY
ZEEHQ T FEAA ol AFEI Ut

calcium@L A ArAdAZA de &
#5312 9Jev,10), E3] calcium lactates L5733}
AADZA ZA o ALY 49 FH dE »E
A gganrt e Aoz ridEa do £
X o= hetero E3 homed o] RAlo] WAoo &

A3 ZAbe]l @A EAFOE o|E 4o THEY
2o Arlgeg A fFAEA 9T s
EFHE 7dE olE B8 dFE gl 4Fo)

i

’

o] =
M

o

RO

z

b

r.& m{o

z
%
=
z

B AFo e calcium lactate®} calcium acetate S
el ZAxo] HrMElES W 7Ry 43 =2
o MAw FEE FAEIACH

—333—



2 FHEAGRESIA A6 A3z (1999)

=

HEe 7H 270 12)EA AT F
Fol 3kg Welo) AL AEIHen RAsRE 1%
7V, wbE, A%, AFEYEE) 2 AASAGH A

&

e FPRIFTHFAN AFrol At

rr

45535 10% AEE
FRA 240 Byt

HEL 15 : 12 243}

Ao 297 FEE ZUHA 5] e 499
B} ged £28 oig4d A9TLAIA 2
SR EREERE Y2 wz RN

2 39948 39 40 290 FYMAE st 4
%82 38 AL Eeay vhrue] wAN 4T
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9% 100500 thelo] o2l obs Lo, o1 4% 0dg

3E7HE 45g 2 BXAA 4.5g7 calcium lactate 9}
calcium acetateE 0.5:0, 0.4:0.1, 0.3:0.2, 0.2:0.3, 0.1:0.4,
0:05(w/w)e] HI&E ¥ 3 058 2& F Ay

%BM 500miSo] fHe] M wlFFoz 300g
3] 10C A S4AAh
pH 4 Mol =X
AxzAH FHE F3lo polytron homogenizer
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Table 1. Changes in pH and titratable acidity of
kimchi added calcium lactate and calcium
acetate during fermentation at 10°C"

Ratios(%) Days of fermentation
Calcium  Calcium
lactate  acetate 0 10 n 0

00 00 535 416 3% 38
05 0.0 533 425 400 397
04 01 533 426 420 3%

pH 03 02 539 43 43 40
02 03 538 43 425 4%
01 04  S41 4% 42 40

00 05 546 439 420 400

00 00 034 102 094 0381
05 00 043 101 100 085
04 01 041 L6 119 0%
Titratable acidity 0.3 02 041 LI5 119 095
02 03 041 105 115 116
0.1 04 043 12 129 14
0.0 05 04 126 123 109

' Values are three pooled samples.
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Table 2. Content of calcium in the kimchi fermented
for 10days at 10"

Ca]ciurl;anos (%(?alcium Content of calcium
lactate acetate (mg7%)

0.0 0.0 4472

0.5 0.0 62.59

04 0.1 74.32

0.3 02 70.30

0.2 03 65.40

0.1 04 60.19

0.0 0.5 58.37

" Values are three pooled samples.
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Fig. 1. Optical microscopic photograph (x 800) of kimchi

tissues added calcium lactate and calcium acetate
fermented for 10 days at 10°C.
Symbols @ C. control: I. 0.5% calcium lactate; II.
0.4% calcium lactate and 0.1% calcium acetate: III.
0.3% calcium lactate and 0.2% calcium acetate: IV,
0.2% calcium lactate and 0.3% calcium acetate: V.
0.1% calcium lactate and 0.4% calcium acetate: VI,
0.5% calcium acetate. Va, vascular bundle tissue:
Pc. parenchyma cell.
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Table 3. Changes in sensory quality of the kimchi

added calcium lactate and calcium acetate
during fermentation at 10C"

Ratios(%) Days of fermentation
Atribges  Caetrn Calcium
lactate ~ aoetate 0 0 X ¥
00 00 1,1i0,1: 3.010.2: 4.0t0,3;‘ 42403
05 00 L0 251027 4450 4203
04l 12402 24002°  31302® 35403

Srmwe 03 02 13401 23102 31#02® 35403
0 03 12402 25102 30403 42402
01 04 12002° 260 27102 36202
0 05 12402° 331022 32404 40403

00 00 43103° 32402 24103° 25404
05 00 43402° 30:00® 35300 22402
04 0l 2103 31203 3sn0® 30403
Cies 03 02 42402 w0 40?00
0203 4403 30k02® 31202 30203
01 04 4503 30:02® 28102 30402
00 05 43r02* st 28x03® 30102

00 00 14102 30102 261038 20403
05 00 12302 30007 22302 12%03
o4 0l 12200®  m3e0d®™ 50 30a02
Oerlltse 03 02 18:05% 3300 30+02" 30403
0203 19x0¢®  27b03®  ag#00™  25t0F
0 04 184055 23103% 18403 25102
00 05 19x0s™  23:02®  28r0d™ 230

" Mean ~ SD of three samples and 10 panels, and different
letters in same column(A~E) and row(a~d)} means
significantly difference at p<0.05.
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