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Effects of Liquid Calcium Addition on the Quality of Kimchi during Fermentation
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Abstract

This study was carried out to investigate the effect of liquid calcium(LC) on the quality of kimchi during fermentation. LC
retarded the decreasing rate of pH and the increasing rate of titratable acidity during fermentation at 10T, and the effect
was more conspicuous at 7.0%(v/w) than at 3.5%(v/w) in each LC type. Microbial counts of total and lactic acid bacteria
were lower in LC added kimchi than control before 8 days but higher in LC added kimchi after 8 days. Changes in color of
a value were gradually increased, but L and b value were decreased. Calcium content of added LC on kimchi; A
concentration 3.5%(v/w), 7.0%(v/jw) were 103~110 mg%, 145~163 mg% and B concentration 3.5%, 7.0% were 140~151

mg%, 210~220 mg%.
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&*, JJr 7&”‘ e, i%(zd%l@) ‘E‘Xl N2 (A5E F<b
L AFAEE e Fe-FE AFANA Aol ALg
3k @,‘/z}i,;}—g(liquid calcium, LC)& pH 5.4, &4 0.67%,
Z-4:8FEF 2000 mg%(A), pH 5.0, F4F 2.55%, Zr43HeE 3,800

mg%(B)%) 2F& (F)ABFY2:0A Ao} Ao By

st ARE-SHAT

we,

%—(13)4 o] Z3te] 7
< AAsIL 4538 c}— 10~20C

A8 1.5~2.5uﬂ4 10% (wiv) 2284 20
*VJ 29 + FXER 33 AFsa A Eet Ad "
9k A9 w3 300 goll B F 26 g, 1EINE 13 g,

278 g%

ohs 6 g A 25 g 9 4g B 8 g FAA 95 g A
R5g FHEE 9g 7 6 &F 1 g8 Friotsien, o
A ASh B Ao 7ﬂoﬂ el 3.5% (viw)sk 7.0%
(vwWE 424 FArisle AAE AZSRY. FEd HA=
polyethylene bagell Ho] Lt & 10Tol|A] 24Uzt £A4A]
1AM 4dztA ez Agsiga, old UNE 2472 B
Holn AT A=Z sy EAAER AMEST

Kim 5(16)2] W& Wyste A3
73] 10 g 3]3}2(F62730, USA)SH 600T

6 N HCl 10 mL& 7}8be] 21259 83)A)
o) #}#)(Whatman No. 1)Z ojz}a}e 100 mL

T 4 VA= 4% 473
2 A 83 3 ICP-AES(Jobin-Yvon JY38S, France)E ©] &3}
of B B2 AL frequency 40.66 MHz, plama gas

flow 12 L/min, sheath gas flow 0.2 L/min, sample flow rate 1
ml/min, wavelength 393.3 nm= 3}3iTh

F+ plate count agar(iryptone 5 g, yeast extract 2.5 g,
dextrose 1.0 g, agar 15, distilled water 1L, Difcoyalj x|(17)&
AHESHH O, FXF4= MRS broth(peptone  10g, beef
extract 10 g, yeast extract 5 g, glucose 20 g, sodium acetate
5.0 g, triammonium citrate 2.0 g, magnessium sulphate 0.2 g,
manganese sulphate 0.05 g, dipotassium phosphate 2.0 g,
polysorbate 80 1.0 g, Difco)ull2]o}] bromophenol blue 0.002%

A S AMgEdon(1s), A" F& mlP log
colony forming unit(log CFU/mL)Z JA}3}& T
N5

AT = Color Reader(CR-10, Japan)E Al-g3le] =3 3}e]

L, a, b3to2 Yepfiddch

pH ¥ &= 53

pHE= pH meter(Metrohm 691, Switzetland)2 =33},
A== 0.1 N NaOHE £3} A8k lactic acid(%, w/w)E
FE A TH19).

£

2t g
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o4 pH 4185 Yo, o A3 7}
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Fig. 1. Effect of liquid calcium concentrations on pH of
kimchi during fermentation at 10C.
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Fig. 2. Effect of liquid calcium concentrations on titratable
acidity of kimchi during fermentation at 10TC.
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Fig. 3. Changes in total microbe of kimchi during
fermentation at 10T.

Table 1. Chanes in color of kimchi during fermentation at 10T

Lactobacillus sp.(log CFU/mL)
~
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Fig. 4. Changes in Lactobacillus sp. of kimchi during
fermentation at 10T.

Storage periods(days)

Color Calcium concentration
0 4 8 12 16 20 24

Control 461027 419%01 416101 41,6301 409x01 384606 38802

LC” A 35% 407+01 417%01 41.6£0.1 41601 39.6+0.1 38.1x01 384+02

L LC A 70% 40201 419%02 418+01 41,107 405+03 382+02 8707

LC B 35% 4127102 414101 420£0.1 406102 39.7£0.1 386104 382%01

LC B 7.0% 419%0.1 414102 405*02 405%02 402+01 38603 392101

Controt 149105 152£0.1 184+02 18.8+06 19.5£06 182102 184102

LC A 35% 14.8+0.1 143101 16802 167101 160x0.1 172401 174101

a LC A 7.0% 146+0.1 14.8+0.1 16202 16503 17301 179404 172109

LC B 35% 13.7x01 14602 166103 15.3+0.1 177%01 180£0.7 184+0.1

LC B 70% 13.8%01 143102 157%02 159£02 177202 17906 17703

Control 234104 248101 253104 233=01 243103 23405 200102

1C A 35% 23.0%01 253£00 24804 240103 20+02 220%01 20401

b LC A 70% 222%01 242101 253£05 229+0.1 235408 228+09 21612

LC B 3.5% 228201 244202 249%01 27+02 224102 22.7+07 N6=£01

LC B 7.0% 243101 246103 23203 27+02 235102 2358+03 20902

D LC; Liquid calcium, % Data were presented as mean®SD (n=3).
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Fig. 5. Calcium content of differnet liquid calcium concentrations
on kimchi during fermentation at 10T.
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