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Abstract

This study was carried out to investigate the effects of various kinds of commercial salts, including Hanju salt, Deep
sea water salt, Salicornia herbacea salt, Guwoon salt, Bamboo salt and salt replacement for the reduction of Na concentration
in kimchi. The fermentative characteristics of these salts were determined during the fermentation at 10°C. Kimchi using
a salt replacement and with Salicornia herbacea salt showed slow changes in their pH values. The use of salt replacement
showed the lowest level(0.97%) of the retardation of kimchi fermentation. For the preparation of kimchi that used a low
Na, chemical and microbial changes were investigated during the fermentation of process, examining preparations with both
table salt and a salt replacement(CS-17). The salinity level of kimchi prepared with table salt(control) and the salt replacement
(CS-17) were 2.17~2.5% and 1.72~1.99% during fermentation, respectively. The Na contents of kimchi with CS-17(562.5
mg%) showed a lower level than that with table salt(879.0 mg%). The growth of Leuconostoc sp. was highest (1.5x10° cfu/g)
in Kimchi with CS-17 at 6 day-fermentation, but the highest level(2.3x10” cfu/g) in kimchi with table salt was at 7day-
fermentation. The cells of Lactobacillus sp. in the kimchi prepared with CS-17 and table salt increased to 3.0x10° cfu/g
and 6.0x10" cfu/g at 8day-fermentation, respectively. It was concluded that the use of CS-17 could reduce Na levels in
kimchi and mitigate over-maturation.
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Table 1. The mixing ratio of ingredients for general
kimchi and low-Na kimchi (2)

Raw materials General kimchi Low-Na kimchi
Salted cabbage 73.70 73.70
Sliced radish 12.00 12.00
Red pepper 3.00 3.00
Garlic 2.80 2.80
Ginger 0.60 0.60
Welsh onion 1.20 1.20
Onion 2.00 2.00
Salted shrimp 2.00 -
Sugar 1.00 1.00
Table salt 0.70 -
Salt replacement 1.20
Sugar 1.00 1.00
Shrimp powder 0.35
Water 1.15

Total 100.00 100.00

" General kimchi: Mixing ratio of general kimchi prepared with
different salts,

% Low-Na kimchi: Mixing ratio of low-Na kimchi prepared with salt
replacement.



Vol. 24, No. 4(2011) A EE o8
E 258359 w3 11% G50 9 @7} 1547 &
3 o 32= Bl 33 AlFsta, uiF S 5Ye ¥

7t @7 S HEE HE3I T & AAA 24
7t gt g dx] HHE AR 1L5%7) HES 2
AatAct A9 A2H|E-2 Table 10| A2} Zro] Ayt 7%
o A YEE A2 vjghu|E L on, dutdx= &
o] THE SAAANEE 8l ARREI, A YEE DA+ ¢
vt X} g7t s, A7 7o) ¥ A YEE
AXE W37 Y8 A ﬂlﬁ 'E—?-—_]'/‘H‘?‘S’—]‘ A S A
|3to] A|xstAh AAE ARS T 10Cof| A AAsHHA
Zrzko] g EAS 5-*}6“}9&4.

4. gz 9 LHEE 24

A Bl PR A= 24 Slske] AT ARE
REE TR BA Sefol AT the mixe(@, F4bol
do] 7 vhE ¥ 2d7lol 5 dew Axg WA A
ool 20 mlo FF FHFE Fof vortexingdt & A=A
(Model salt Meter TM-30D, TAKEMURA Co, Japan)E ©]-&3}
of 24 el 204 Fotol U4 A= vehpct

HES oleR AL (008 oldlel Skaon, 412
9 B2 Park 5(1996)9] W) &3] AAHct &
QroflAl Al& 10 g& 250 mé B]o]A o] Wi HARg-<H 100 mﬂg‘r
BHAE 3 mlE ER/15He] hot plateof| A 7HE st FRltt Al&9
Ao] Feso] @ u Ak £%(10 nt) HA7ksHd Aoz
wao] W}, of 1) ARE WG F 33 R4S YHPY
Hohshel o] & Aol 250 nl i AZeATe] o)
of ABE AHSSAT Na 0] 2 BAS 913 ARt 77 =
Inductively Coupled Plasma Spectrophotometer(Optima 2000DV,
Perkin Elmer, USA)©] 111, standard+= AnapexA}2] HNO; &
89100 mg)yS ARESHETE o]g RF power 1.00 kW, RF
frequency 40.69 MHz, Na 589.592 E-A 2 oA B4 515 ch

E.

02'.

>|-=

> Iz

5. pH
A

OH’I J|)||

=

A9} S U3t whHo 7 Zu|3t o] NS pH meter
(Mettler-Toledo 345, USA)2 243l Q.0m, Ao 242 7]
2] o} 10 S H3te] 0.1 N NaOH £ 02 pH 8.30] &
a7 A ke o] uf AulE ZhE ofele] Aol el
o] lactic acid© 2 3HAFSle] FA|SFETHPark & Kim 1991).

_7"_:7(

A Ao AFEE NaOH %H(ml)xFx0.009
A& A =Hg)

HRAE
(lactic acid %)

F: factor of 0.1 N NaOH

x100

v

o A

e

} 11 L].EE 71;<]_,] al§

755

Jlm
O_L.

2
S

o] &
O/K

B3 5 A9 Aol AN FFE A= ikt
YE-& ZAH] 931 Lactobacillus$3} Leuconostoc
B35 A 10 g2 Ho- HAIS 0|85} Stomacher
3-89 Tt poucho]] F3t vk, Bt A4 H0.85% NaCl)
90 mE &3 Stomacher(promedia SH-II M, Tokyo, Japan)S
olgstel 187 FASE F AAAS Hsle] LM 10
HiA Bl Aol 2ARE T 0.1 meAS FSto] vijx|of] s}
31 35Cof| A 24~48A]7F vljoFsle] S 247} 30~3000] =
< HIAE AY Aste] fibta(cfwg R St 445
Aol AMLSE v A= Lactobacillus$-E MRS agar(Difco Lab.,

Detroit, MI) ¥R S ARSI L, Leuconostocs-2 PES Hj A
(tryptone 5.0 g, yeast extract 0.5 g, sucrose 20.0 g, ammonium
sulfate 2.0 g, MgSO4 0.5 g, KH,PO4 2.5 g, phenylethylalcohol
15.0 g in 1 liter, pH 6.8)E ARSI T

> oX

éTZ

Zin} ol pEk
1. ol|:||-o:|j|_|. EHi."O:IE §7}§ xlo' pH al A} 1§|.
A A AR At amS A7G5H] Ydte] Table 19] A
2] wfgelo] AAE AFS-1: TFEAF, S2: AS5G,
S-3: fxad, S4: FAF, S5 £ PAF(CS-17)2
A7kste] Azgt AXE 10ColA] HaE /J5HHA pH 2 A
A AEo] Wals 24319 thFig. 1, 2). 1UX £4 Z pH:=
&/ 717o] F7VESE Fadhe S Hol 27] pH 556~
593014 &4 159 & 399~4.0602 Zhastgct 159 &4
717t 9] pH 2 d9 S/ FH}lo] FAkRE 3 24
thFig. 1).
do] TF4 pH ¥3HE A EY FFHSSE, T
T AE2 Uu AFAFT AR AFe R WIS
o, SHL AMEsS A= 27] pH7E 7Y e wad
o whet oh 2 I FARE dE FAE 2o Fh
Ju A g T2 AgS ANE AAY] Fee oE d
< A& A vIgte pHE| AErL ebst Ao g2 Hop
a5t o A A RS %‘# Aom, 3] A4
o] Aol Fdoll ARESE AFo] o] 50% sFEO R Tha
HA=tE E6ta Ha £50 AR} Qs AeR
Hol A o8& A UEF AA A2 Al L& 540]
FR = o] X7 2710 AfjE= 22 HS Ao A
= qict o9t e At= dAE B TR P vty
o2 FAlagol v HLddolA ffsts #1972 o
AGolA AL F7197EEY 288 9 ks 9
7h AR e 2 wol asgdagolA pH At A AA7
= =533P} Q= Aoz AZ=HTH
S717 T A A=S] W3t A

B

fox]
=

lo &

ol

S47120] Z7Ve



756

do

7.0

30 L . . I . L
12

Fernentation time (day)

Fig. 1. Changes in pH of low salt kimchi prepared with
salt replacements during fermentation at 10°C. S-1: Hanju
salt, S-2: Deep sea water salt, S-3: Salicornia herbacea salt,
S-4: Guwoon salt, S-5: Bamboo salt, CS-17: Salt replacement.
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Fig. 2. Changes in titrable acidity of low salt kimchi
prepared with salt replacements during fermentation at 10C.
S-1: Hanju salt, S-2: Deep sea water salt, S-3: Salicornia
herbacea salt, S-4: Guwoon salt, S-5: Bamboo salt, CS-17:
Salt replacement.
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Fig. 3. Changes in pH of low salt kimchi prepared with
salt replacement, CS-17 during fermentation at 10°C. Control:
table salt (Hanju salt), CS-17: salt replacement.
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Fig. 4. Changes in titrable acidity of low salt kimchi pre-

pared with salt replacement, CS-17 during fermentation at
10C. Control: table salt (Hanju salt), CS-17: salt replacement.
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Fig. 5. Changes in salty of low salt kimchi prepared with
salt replacement, CS-17 during fermentation at 10C. Control:
table salt (Hanju salt), CS-17: salt replacement.

Table 2. The comparison of Na content(mg/100 g) in
kimchi prepared by salt and salt replacement

. . Na content Salinity
Kimchi
(mg/100 g) (%)
Control 879.0 22
CS-17 562.5 1.8

Control: table salt, CS-17: salt replacement.
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Fig. 6. Changes in Lactobacillus sp. and Leuconostoc sp.
of low salt kimchi prepared with salt replacement, CS-17
during fermentation at 10 C. Control: table salt (Hanju salt),
CS-17: salt replacement.
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