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Abstract

This study was conducted to develop low-salinity Kimchi with acetic acid, starters and fruits added for health and taste.
The quality characteristics of the developed Kimchi by storage period and salt concentrations were investigated herein. The
effects of salinity and fermentation temperature (0C, 5°C) on the quality characteristics of low-salinity Kimchi were
investigated through physicochemical and microbiological analysis. The sensory characteristics are shown in the results
below. The pH and acidity were quickly changed by higher temperature over longer storage periods, with gradual decrease
in the pH accompanied with an increase in acidity. The microbiological analysis revealed increase in the total cell number
regardless of the concentration and strain added during the storage period. Finally, test of the overall acceptability with
regard to sensory characteristics according to the different strain sets in low-salinity Kimchi showed the average score for
smell, salty taste and overall acceptability were highest in the hetero-fermentation strain group.
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T5E7o] ZA A2 SPSS system(statistical Package For
Social Sciences, SPSS Inc., Chicago, IL, USA) software package
(version 12.0)& ©]&, p<0.05 ~&°F Duncan’s multiple

range testo] 2|3}e] AZFGHKu 5 1988).
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Table 1. Nutrition examination survey of low salt content
Kimchi resulted by Nutrition database(CAN-pro 3.0)

Nutritive Kimehi types
components 2% of sz?lt 1% of se}lt Control”
concentration — concentration

Kimchi intake(g) 100.00 100.00 100.00
Energy(kcal) 27.37 18.20 21.87
Moisture(%o) 89.96 91.72 73.50
Protein(g) 1.84 1.69 1.91
Lipid(g) 0.58 0.31 0.47
Carbohydrate(g) 3.72 3.16 3.39
Fiber(g) 0.94 0.93 1.01
Ash(g) 2.74 2.07 3.14
Ca(mg) 76.96 40.17 33.88
P(mg) 69.71 47.50 41.62
Fe(mg) 0.66 0.61 0.81
Na(mg) 91.79 65.92 252.30
K(mg) 273.90 261.20 267.90
Vitamin A(R.E) 67.10 74.57 120.70
Retinol(11g) 0.00 0.00 0.47
B -Carotin(g) 395.80 440.60 680.30
Vitamin B;(mg) 0.03 0.03 0.03
Vitamin B,(mg) 0.04 0.04 0.06
Niacin(mg) 0.99 0.83 0.98
Vitamin C(mg) 25.66 26.11 18.94
Cholesterol(mg) 10.85 0.01 5.07

Y Control: Commercial Kimchi (Jong-Ga-Zip Kimchi)
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of storage.
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655.77 g0 2 271319, A2 3 2% AS 27 2
2 549.15 gol|A] 67535 g2 5T ARH 7AX7F =&z

23 714k0] 7HE AU ks

S7H&ol wSH TLE|AL o] FUA Futol H7HE A 2
7] 2ARS AT AT 1% B9 27] 22 569.4 o]
A AR7IZEe] 1AL H0E ) 70824 g0 2 FIFSIAAL,
A I 2%9] B 27] AL 541.62 goll A A7z
o] 7FAt H9le o 702.80 g& & 5Tell AE HA7F =
A3 S7HE0] w AT Lee & Rhee(1986)= A Ta 9
22 ghol| WShs pectind o] Wstet Do HAE a0 B
of mErtal Bustgion, 1 ooz nl g s Ag=
714k} ko] o3t Ao R® MRt ST &
g 22-24Co M AR A9 A= 6~10 Tl A 544
A AR R FA3] Faste] A2ofA ofd HA7F 229
B=E Hoh & fAshs AoR YEhh s 2 A9
ol 0CHTh= 5Tl A%d A9 223 F7H&0] 2
F A veht e 23s B

6. X¥AXI2| O|ME Al B3}

AA o AHgEE ARde Aoz EAs: o2 7t
A v Eo] ok, waE 27|dE A W A7 5= o
2ol WA Al 5ol F2 53 =, Ta7 3=
A Hakg BIRT 4 f714bo] AAdE ol wet pH7E EojA]
1 gl Wibdato] A e ol A | AA7E ER
S48 ¢ Vel AL WslstA Ho, A=
ol5°l sl Astets] W7t Aoy HAJof 57 %
I F= FA He Aotk

A% 072 S B 1% AFAA Y B9, St

Table 2. Changes of viable cell count due to period and temperature of storage

Viable cell count(log CFU/mL)

Tecmp Salt content Kimchi Storage weeks
q9) (%) type
0 2 3 4 5 7
Control" 5.0020.05 5.55+0.06 5.7120.03 5.88+0.04 6.5120.01 6.39+0.07
1% Homo? 5.5240.06 5.87+0.03 6.0120.01 6.77+0.03 6.5520.03 8.1620.01
oC Hetero” 5.12+0.05 5.96+0.01 6.62+0.13 5.78+0.03 5.63+0.07 6.65+0.40
Control 5.69+0.02 5.96:0.01 5.88+0.05 5.97+0.02 5.69+0.01 7.4320.07
2% Homo 5.53+0.05 5.90+0.01 5.82+0.01 6.5120.01 6.49+0.01 7.3720.12
Hetero 5.38+0.06 5.69+0.01 5.77+0.06 5.80+0.03 5.7420.04 7.9620.05
Control 5.0020.05 5.92+0.01 5.97+0.02 6.63+0.03 6.59+0.07 7.04+0.23
1% Homo 5.5240.06 5.98+0.01 5.95+0.07 6.09+0.02 6.7520.01 6.27+0.13
. Hetero 5.12+0.05 5.8120.08 6.0120.63 6.10£0.02 6.5540.01 6.57+0.27
5¢ Control 5.69+0.02 5.38+0.06 5.87+0.04 6.5120.01 6.78+0.01 8.57+0.04
2% Homo 5.53+0.05 6.45+0.01 6.48+0.04 6.8120.01 6.860.02 6.73+0.18
Hetero 5.38+0.06 5.62+0.01 6.30+0.01 6.46:0.03 6.8120.01 8.18+0.03

Y Control: Low-salt Kimchi fermented by natural flora, ? Homo: Low-salt Kimchi fermented by homo-fermenters

3 Hetero: Low-salt Kimchi fermented by hetero-fermenters
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F37HE 5.00 log CFU/g, 3 3Y R T+ A7 5.52 log CFU/
g olFeaE FHH7HE 5.12 log CFU/gOI AL, LHRIE 2%
AAA ) H$ FFTHIIE 569 log CFUlg, FFLE 5
A7 5.53 log CFU/g, o]@ta 271+ 5.12 log CFU/
go] $thTable 2). a7} X YFof webr] 9] = 4 A413]
F7hstA, A% 73Rl HnAE tehith 2 1§74
Aol 27 e ghoul, AAs] Z7kske Ao Hol,
1-2% JEe] Ade] A9 1wt F Whol] BAYe] 5
ol QA7 FAVE ¢ 4 Agh

27] & B4bEo) S WG 1% AGAA ) AS B
BEA-71tE 4.56 log CFU/g, @9 a S9-3 7 5.54 log CFU/
g, o|FWFE EHHA7IE 5.89 log CFU/go] 9L, LukelE 2%
AAAA ) A FEFA7IE 470 log CFUg, SHUE 5
T 7L 4.77 log CFU/g, o]t a 4271 4.84 log CFU/
gollth. Hart Mgl wabs dae= A48 S7HHAL,
A&} 752}0]| 7~8 log CFU/g 5-9] 2|1 X]|& YEFHTHTable 3).

Lactobacillus 4:2) RAFE E3 AH7]7k0] Z7hekrS A
A8 1 =7} Z718ktHTable 4). 27 Lactobacillus 2] &
AR A 1% AR B, FFTEIRE 436 log
CFUlg, S3YaE FH A7 5.68 log CFU/g, o|@ita 4
7Kt 5.69 log CFU/go| 1oL, Ukl 2% A B A ZH¢-
ZHAEH7}2 4.51 log CFU/g, 3808 Z2FH7HE 5.79 log
CFU/g, o|8ta £FA7HE 5.75 log CFU/go| it} AR 73
Aol 71 we 34 et

Leuconostoc 0] RArH E3F A7] 7o) Zoj Ao ufak

*5]%]_'}5'—!'}“_13' (]

V

ok

A - o7 R DGR

Z7}8ItHTable 5). 7] Leuconostoc 48] AA A= 3R}
& 1% AHHA Y B, FHFH7HE 4.80 log CFU/g, 53
g FFH7E 4.70 log CFU/g, o|@Ya FHH7E 4.94
log CFU/go] 11, Q1918 2% AAAS] A ZRH2
478 log CFU/g, =34ta £FA 7 4.21 log CFU/g, o]&d
B A7 477 log CFUgO|HE 9] o= A3 57
sko} A 73Rk FAL 7.11 log CFU/g7HA F7FsHAT:

KF-Streptococcus agar®]| 2,3,5-triphenyltetrazolium chloride
(TTC)E A7V} Pediococcus 43} Enterococcus <5 RAANS
BHISIRITE TTC Alofe] ofste] SHAER] 9k Pediococcus
& Rt 22Ye NS YeEaL, ¥E Enterococcus
& A2 H24 F2YE YeEith

Pediococcus <5 AAH-E 27|58 25:2714] 2 log CFU/g
ol3he] R4S Lrehyeleh. 35A7HAE 24 log CEUgS]
22 R, AR TR AATE] Z7kst] 2 ATS log
CFU/g, 11 6.50 log CFU/g2] #~5 YeM I}, Enterococcus <5
Rikt B3 A 27|88 A% 2~-352714] 2 log CFU/g
529 248 YEHTE A%7I70] 27k tek #hE
XA 3] Z7Vste] A 443 log CFU/g, H 1 628 log CFU/g2]
w5 YERATE Mheen & Kwon(1984)9]] 231 Leconostoc
%o EE0] AAE SHNA BulE FANIIL A%
7] o|Foll= Lactobacillus £2] Z/}+to] F+2 Hofsto] 73
o] Ahufjo]] ofRitiar deA Qlrk g Ao TaAIZ] X
o] ZAel= nEES E23t 23}, Leuconostoc mesenteroides

subsp. mesenteroides?} Leuconostoc mesenteroides subsp. dextranicum

Table 3. Changes of lactic acid bacteria due to period and temperature of storage

Total lactic acid bacteria(log CFU/mL)

"l;eén)p Salt (s/(:)ntent K1tyn11)<;h1 Storage weeks
0 2 3 4 5 7
Control” 4.56+0.03 5.9140.01 6.00+0.01 7.9840.05 7.0740.02 7.26+0.04
1% Homo?” 5.54+0.02 6.384+0.03 6.8940.02 7.1540.01 7.65+0.02 7.2640.11
0C Hetero® 5.89+0.06 6.25+0.10 6.3740.02 6.9440.03 6.96+0.03 7.16+0.12
Control 4.7040.05 6.40+0.06 6.27+0.01 6.6240.01 6.86+0.03 7.93+0.67
2% Homo 4.7740.08 5.76+0.02 6.0440.02 6.3440.01 7.02+0.01 8.06+0.03
Hetero 4.8440.04 5.13+0.16 6.1940.06 6.75+0.01 6.8840.05 7.98+0.03
Control 4.56+0.03 6.88+0.01 6.9240.04 7.3440.03 7.3940.02 7.91£0.02
1% Homo 5.5440.02 6.1140.05 6.4440.04 7.1540.11 7.3540.02 7.42+0.02
5 Hetero 5.89+0.06 6.26+0.01 6.3240.04 7.0240.03 7.0740.04 7.2940.07
5S¢ Control 4.7040.05 5.79+0.01 5.69+0.01 6.09+0.08 7.7940.04 8.3440.02
2% Homo 4.7740.08 5.63+0.01 6.1740.08 7.1240.06 7.8140.03 7.37+0.01
Hetero 4.8440.04 7.03+0.02 7.1940.03 7.2140.01 7.7140.01 8.2140.05

Y Control: Low-salt Kimchi fermented by natural flora, ? Homo: Low-salt Kimchi fermented by homo-fermenters

3 Hetero: Low-salt Kimchi fermented by hetero-fermenters
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Table 4. Changes of lactic acid bacteria of Lactobacillus genus due to period and temperature of storage
Lactic acid bacteria of Lactobacillus genus(log CFU/mL)
Te:np. Salt content Kimchi Storage weeks
(©) (%) type
0 2 3 4 5 7
Control" 4.36+0.05 5.3740.16 5.47+0.01 6.02+0.06 6.38+0.07 6.50+0.04
1% Homo? 5.68+0.01 6.01+0.03 6.19+0.01 6.03+0.01 6.93+0.03 7.06+0.04
0 Hetero” 5.69+0.02 6.09+0.04 6.1540.03 6.51+0.01 6.81+0.03 7.16£0.12
Control 4.51£0.12 5.55+0.01 5.82+0.03 6.02+0.03 6.18+0.06 7.46+0.03
2% Homo 5.79+0.05 5.86+0.01 6.01+0.02 6.31+0.03 6.18+0.01 7.1120.01
Hetero 5.75+0.01 5.91+0.04 6.20+0.03 6.62+0.10 6.67+0.05 7.13+0.17
Control 4.36+0.05 6.25+0.01 6.19+0.72 6.57+0.01 6.60+0.04 6.95+0.08
1% Homo 5.68+0.01 5.87+0.02 5.86+0.03 5.90+0.07 6.53+0.03 6.77+0.05
s Hetero 5.69+0.02 5.96+0.01 5.79+0.01 6.04+0.05 6.64+0.05 7.07+0.07
Control 4.51+0.12 5.61+0.02 5.59+0.78 6.71£0.01 6.51+0.05 7.03+0.01
2% Homo 5.79+0.05 5.90+0.01 6.20+0.03 6.20+0.04 6.60+0.12 7.19+0.01
Hetero 5.75+0.01 5.68+0.14 5.87+0.02 5.78+0.05 5.93+0.14 7.34+£0.01
Y Control: Low-salt Kimchi fermented by natural flora, ? Homo: Low-salt Kimchi fermented by homo-fermenters
% Hetero: Low-salt Kimchi fermented by hetero-fermenters

Table 5. Changes of lactic acid bacteria of Leuconostoc genus due to period and temperature of storage

Lactic acid bacteria of Leuconostoc genus(log CFU/mL)
Teamp. Salt content Kimchi Storage weeks
(©) (%) type
0 2 3 4 5 7
Control” 4.80:£0.06 5.600.05 5.66=0.01 5.98+0.12 6.57+0.03 6.34£0.11
1% Homo” 4.70+0.08 6.05+0.08 6.23+0.07 6.26+0.01 6.81+0.03 6.9840.06
0C Hetero” 4.94+0.06 5.65+0.01 5.7740.01 5.86+0.04 6.10+0.03 6.20+0.01
Control 4.78+0.06 5.56+0.02 5.79+0.05 5.88+0.07 5.90+0.01 6.65+0.07
2% Homo 4.2140.04 5.45+0.07 5.97+0.02 6.16+0.04 6.45+0.03 6.80£0.01
Hetero 4.7740.01 5.30+0.01 5.68+0.03 5.75+0.01 6.41+0.10 6.69+0.15
Control 4.80+0.06 5.17+0.12 5.91+0.04 6.58+0.12 6.61+0.06 6.97+0.04
1% Homo 4.70+0.08 5.9240.05 6.29+0.01 6.38+0.05 6.75+0.05 7.1140.07
s Hetero 4.94+0.06 5.47+0.06 5.95+0.14 6.21+0.01 6.42+0.05 6.6140.08
Control 4.78+0.06 5.61+0.04 6.56+0.01 6.89+0.01 6.92+0.04 7.05+£0.10
2% Homo 4.21£0.04 5.56+0.01 5.51+0.04 5.77+0.01 6.63£0.03 6.95+0.10
Hetero 4.77+0.01 5.8840.02 5.87+0.04 5.83+0.01 5.63+£0.07 6.9940.02

D Control: Low-salt Kimchi fermented by natural flora, ? Homo: Low-salt Kimchi fermented by homo-fermenters

% Hetero: Low-salt Kimchi fermented by hetero-fermenters

9D Lactobacillus bavaricus7} $AZ0.2 JeElygtha B

v} 9JthSo & Kim 1995).
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£ BAE50] 963%AT, AF WA P VAR50l
3% AYAE B8 WA A BAES 47 W AL
23

2) MYEZX| MSE

Al 7 AGHAEA A TFEE FHH7RE, AA B
FTHFHA7E, AA C olFER FHH7HHY A= A}
£ {15t} 0ColA 45 Fot A3t A8 AHHA] Al 1
BHF 23 BE 10E o185t A 4732 B
WA, Ak, AubAQl 713 % RAFS 81 chTable 6).

Al 7R A x] 9] Aol wE Ht Ha= W 33 VI
o7 o] Zx] A= 21020307, ‘7R B'E 2.13+0.344
‘A C= 27520437 0= o|Fda TS HUIE HA C
o] BT 7P =0 Th 28 7okl WE B Hae
‘X A= 23580487, ‘A B'= 1.9710.304, ‘4R C=
2814039402 WA 9} npxrix &2 o|FtE 2HL HUsH
A2 CY A7 7P w8k vpRg ez MRk 9l 7]
S22 HF AL IR A= 2.5580.50F, ‘X B=
1.58+0.497, ‘72| C' 2.68:047H 0.2 2 HFHA7NZT o]
FEE T+ F7Y AW =4 UEhden, s3Ya ¥
7T A ZolE B WA, B Al
715% Ao ) o|FUR TS HVIE AHA C9
TH7F A3t % Aoz et

j!l

2 o
B AToAE AR AF TS wEY 98 f714
A 2elm S AT LS Hobsked PH Y A
sfo} Ao HlZE ATE AL 4 Uk AGUXE )
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H@7A| 2] pH 8l AhE Wk Hg7I3ko] Akl het

Table 6. Sensory evaluation of low-salt Kimchi fermented
by different starters

Mode A type B type C type
Smell 2.10£0.30°  2.13£034°  2.75+0.43"
Salty taste 235048  1.97+0.30°  2.81+0.39"
Overall acceptability 2.55+0.50°  1.58+0.49°  2.68+0.47"

A type: Low-salt Kimchi fermented by natural flora
B type: Low-salt Kimchi fermented by homo-fermenters
C type: Low-salt Kimchi fermented by hetero-fermenters

AL - o] A E G F|A
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ER 28 a7 RN A2 e 22 Zole A
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