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Comparison of the Quality Characteristics of Kimchi
with Initial Auto—aging Condition During Storage
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. Abstract

This study was conducted to investigate the effect of initial ripening condition placed within a kimchi
refrigerator and this result will be used as basic data for the development of fermentation system of
Kimchi refrigerator. Hardness significantly decreased as the storage period longer. Lactic acid and
Lactobacillus spp. showed a large amount until 8 weeks, but one without initial ripening contained much
lower. The content of lactic acid bacteria increased from 4.50 logCFU/mL to 6.70 ~ 7.47 logCFU/mL
and decreased to 5.08 ~ 6.10 logCFU/mL according to storage period. Consumer preferred 15C/52h
samples rather than others in two weeks. 15°C/36h and 6°C/113h samples were significantly preferred
during the whole storage period. These results indicate that the initial fermentation conditions affect the
taste and fermentation degree of kimchi during the storage period.
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Alge= AASAA G A=g 8l A](Daesang
Co. Itd., Gangwon-do, Korea)E& 213 Alzwtot A&
Skt AA AlEe (19 13 2ol 3714 2k Azt
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filter(Sterile lateral filter bags, interscience bag
system)E ARESHe] Tttt oldf, pHE 53 ¢
34 pH meter(Orion A211,
Scienctific Singapore)& buffer &% 4.0, 7.0, 10.0
< o]8sto] EAHS % FH pH meter(Orion star
A211D)E ARgsto] A200A pHE EAsIth Ale
olxte o 50 mLe] pH7F 8.230] & wW7HA] AvlE=
0.1 N NaOH®| 4H]FHml)& Z3sto] FaHoict.

star Thermo

3. &7| =g 71t =g A= M2

HiSA] AlRE 7] BAHNAEE 394 Q% Q19
FARAE 2 cm x 2 cm V|2 FHE EAGEAY]
(Texture analyzer, TACT2i, Stable Microsystems
LTD, Godalming, UK)E AFg3}o] 2aioic. AL8e
probex= &o] WZ3} stainless steel B2 F 70|
0.5cme]H Test speed= lmm/s, trigger force:=
50020t 7F ARES 53 4R 27510] 14 2 ghat
g A g AT 32 o) Ee Teenk

4. 7| =g 7Ita 2ot A= MF7|1ZH|
I

208 314% viEH X LdHE 13,000 rpm, 13 30%
7+ YA E 2 (High performance pro-microcentrifuge
CF-10, DAIHAN-scientific,
Korea)st & 020 pm
filter(Whatman®, GE Healthcare life Sciences,
Little Chalfont, UK)Z oj3}sto] A2 HLS FH|519 1
Agilent Technologies 1260 HPLC
system(Palo Alto, CA, USA)S.& EA3}9tt. HPLC
EH2AL column®& Aminex HPX-87H Ion
Exclusion(7.8 X300 mm, BIO-RAD, Hercules, CA,
USA)E ARBSFA AL HE7]+ UV detector® 215 nm
oA FE3II o o]/ 0.008 N sulfuric acid&
HE 0.6 mL/minFELE ZHFUL 10 uLE FYs}
Ao, EFEZZE lactic acid(Organic acids kit,
SUPELCO, Bellefonte, PA, USA)E ARSI
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stomacher(T18 basic)Z 187 #33} st H AE &
M AlgE ARESlAtt. MRSagar(Difco, Lenexa,
KS, USA)ll SAERE 345t &4 0.1 mLE St
35C oA 39 et ol BHE colonyrE 745t
o] CFU/mLZ ®A|S}ct
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7. SAEM

RE ol3et AFAd:= 33 BHEAY gt B
(mean)+ ¥&HXstandard deviation)Z YERAITE.
S5 A= SPSS(Statistics Package for the Social
Science, Ver. 19.0 for Window, IBM Co., Armonk,
NY, USAYE AR&ste] #4HEA(ANOVA)Z Duncan?]
multiple range testg &5t Z+ A7t o3&
5% (P€0.05) F=<=ollA HEsH3t
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1. 7| 4 7I2ts =E2let A=2| MF7|1ZH
02 pHet M 5F

AZ 717k9] F7to| W pH, Ateo] WHal= [E 1]3}
2o 27 wiEgAE 9 ¥ pHE pH
6.34£0.03 o]3lout A7)zt 250]| 0|2 Foll=
7] SAREE AR AREL pH7t pH 4 42 T4
At 271 574 Al 6CTY A #2004 S/AdHE Al

= 15T AE 204 &5 A|RET 25110
Al F9sHAl pH7F E92™(P<0.05), 45310]] 0|2 2]A
= Al A8 pH7F |ARRE 32 713 453 olF =
7l 45 AR Al AEEL wi5AX9 H%710 pH
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B¢ HE AR R pHRLo] ASe St L§0
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Ao &4 227t &1 &4 717k0] 44F pH #a
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gotglon 4FREE BE PRI X7 A A
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Aol HIE AT g AE7]0] EEshs Ao
LA yehg=r ol 2rof uel ZAte F5e9}

o

mol‘

v

34 A=} geb Paraol 59 4wt v
eie] Axet AAHALHISIIG.

A

r

2. 27| £4 7172 2lst AIEQ XYL
0e FE 5%

A4 712ke] Z71) AN ARE [E 13} 2ot o
2779 AxE BE A7t AFS ol whet F4s
£ PAL Holn] 443 LAzt WHe] wet 7]
AEE YA A ABATY duet stk
[7108). 27] 442 AR WEARE 44 glo] vz
A et AEo] Z4 Eo] 27 trehtont, 4
g 27l0] Lol Fe ARF £4A AR
5, 36h)2} AL AAZE £ AREGE, 113h)
o] A7} MLAA HAZHIST, 52h) HAAIT] Aln
o R o) Ao} Arjdon 1 Aurt SAHE 4%
2 Holth B 44 71 glo] 24 A 419 4
EE 6FAIARE oo gasks Aow et
WHP0.05) 271 A% glol ¥]s) A7) e A
o Favt 1 Ae e molh ol x7] 443
WE Ve AR ST AL RS W] o] 94
218 9 wazge] o] wet Ao xjol7 WAyst
A ek M7l Avtet AXSHHH19.

2 1. MF7|Z S pH, ik, T B

s | RYRA | OFRE | 2 & | 4 FA | 6 IR | 8 FAb
-13¢ 6.34% 511+ 452+ 4.32+ 4.40+

) 0.03"9 | 0.04° | 0.05% 0.01% 0.03%

6C/ 6.34% 4.33% 419+ 417+ 4.24+

113h 0.03° 0.07% 0.02" 0.01% 0.01%

pH 15C/ | 634t | 421t | 419t | 419: | 4.10%
36h 0.03° 0.05" 0.04% | 0.01"% | 0.02"

15C/ 6.34+ 4.19+ 421+ 419t 421+

52h 0.03° 0.02% 0.02* 0.02% | 0.01%%

-13¢ 0.18+ 0.29+ 0.70x 0.78% 0.68+

) 0.02° 0.05" 0.02* 0.04% 0.02*

6C/ 0.18% 0.59+ 0.82+ 0.89+ 0.73

A 113h 0.02° 0.02% 0.04% 0.05% 0.02%
(%) 15T/ 0.18¢ 0.80t 0.84+ 0.92+ 0.75+¢
36h 0.02° 0.03® 0.10%° 0.06% | 0.01%°

15/ 0.18% 0.77% 0.78% 091+ 0.76%

52h 0.02° 0.05%® | 0.04%° | 0.06% 0.01

13¢ 261+ 254+ 2.46% 231+ 242+

) 0.01° 0.125%° | 0.08%* 0.10% | 0.09"

6c/ 261t 2.46% 2.36+ 257+ 2.31t

Pl 113h 0.01° | 0.05"® | 013 | 0.15® | 0.07%¢
(kgf) 15C/ 261+ 2.30+ 232+ 2.25% 2.26%
36h 0.01° 0.09" 0.04° 0.10" | 0.03"%

15C/ 261t 2.49+ 2.38+ 2.29+ 2.15%

52h 0.01¢ | 0.01%% | 0.05° | 0.16™ | 0.04*
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3. T =4 7|12t2 Elgt AR METIZH
CHE A " =3
AR717t] G2 ZAE gaF e AR (O 2]9h 7
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2] draEIgol A 7 gol A==

ATH19]. A% AF9] AX= 11.80

Ab e Yepd oy A7 2310 G4 5] FUtste] A3

7170 W %2 SRS B9t oj9) 7 A Ak

HrETAS AR x]&F o2 AYAgEo] vha F7)df 7t

7 wo ks Holtks B 1ot YX|EgiTH20]. 7]
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4. Z7| =4 717tg 2algt A= XE7|ZHo)|
0 a2 54
R 4= 450 logCFU/mLolA  6.70~7.47
logCFU/mL7}A| Z7VsFAT 5.08~6.10

logCFU/mLe] §71A] Aasttad 3], gkt =
71 578 A 15Tl 36A17 S/AIZ Aol A A7
2t dutell AA w2 AFE Uiy, 271 S4e AA
A AL vk AR Ao E TP W2 g UEr
oh. vl A1 9] s4do] Aol wet ikt #7F S
SE7E 2o S & A7) dojdeE Aasiile
g, o= iR 9] s/do] Aol w2t AdE Aol
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Ago] Zasto] mRY FAL AT TS
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2. M1t S 715k Fote| Hst
OW |5.2981. 70" | 518+1.7% | 6.32+41.17° | 529+173% | 5.44+1.65%° | 565+1.75% | 506+1.43% | 491+150% | 574:1.50% | 6.82+1.34%
2W | 4.18+1.45"%% | 518:1.60" | 5.03t1.53" | 4354145 | 450133 | 479+143% | 468+139" | 4214170 | 456t1.48" | 521+1.59%
-13C | AW | 466£1.59°% | 53141.73% | 520+1.51% | 4.43+1.72% | 471£1.71% | 4.97¢1.69%% | 4514170 | 4514148 | 471:1.38" | 5.601.59"®
6W | 4124137 | 538t1.77% | 531£1.78" | 4.00£1.65" | 4.88t1.84" | 4.69t1.93" | 4.73t146" | 423158 | 4.62t1.44" | 512+1.63%
8w 5.88+1.72° | 6.38t156° | 5.75+1.78" | 575¢1.78%" | 6.0611.76% | 578t1.52% | 5.84+1.22% | 569+1.53% | 594+1.61% | 6.31+1.45°%°
ow 5.29+1.70 5.18+1.7% | 632¢1.17° | 520t1.73" | 5444165 5.651.7 5.06£1.43%° | 491+150% | 574+150 6.82+1.34
2w 5.68t1.66° | 5.68:1.66"% | 6.12¢1.37°% | 582+1.85"% | 594+1.72° | 550¢1.76® | 5.15:1.40" | 553t1.66"% | 585:1.64° | 6.18+1.49°
161%{1 AW | 6.11£1.81° | 6.23t1.59% | 6.26+1.63%® | 6311.75% | 6.06£1.81° | 6.17+1.48° | 6.00£153% | 6.17:1.652% | 6.06:1.63° | 6.29+1.74
W 5.69+1.72° | 6.0441.66"® | 6.35¢1.20% | 577+1.75"%® | 573189 | 542¢165® | 565+1.32"% | 558+1.33"® | 588+158° | 6.65¢1.32°
8w 5.44+1.78 | 5.47+1.72"% | 550+1.61" | 5.38t1.79°%4 | 53412.28" | 544+1.56" |5.78t1.29°% | 534+1.64"® | 591+1.71* | 6.00£1.83"
ow 5.29+1.70 51817 6.32¢1.17% | 520173 5.44+1.65 5.65¢1.7 5.06£1.43% | 4.91+1.50% | 5744150 | 6.82+1.34°
2w 5.41:0.18° 5.35+1.50 | 5.79+1.47"% | 544+178° | 559+1.67° | 5.68t1.59° | 526t1.46°° | 5201.64"% | 568t1.49° | 6.00£1.41%°
1;’(;%/ 4w | 5.80£1.62° | 6.004531™ | 6.20+1.32"% | 583+1.56™ | 591+1.58° | 5.89+1.55° | 580:1.30% | 597+1.34% | 6.0641.28° | 6.35¢1.65"°
W 5.58t1.58° 5544163 | 6.23t1.03"% | 554+1.68° 5.27+1.95 5.77+1.27° | 5.354129°%% | 585+141% | 5814147° | 6.15+1.54°
8w 550£1.39 | 547148 | 556:1.48" | 5.84+1.30 5.5041.72 6.06£1.13 | 5.44%1.16°® | 553+1.24%% | 603+1.36 | 6.28+1.37%
ow 520+1.70 | 5.18+t1.7A° | 6.32¢1.17% | 520+1.73 5.44+1,65 5.65£1.7 5.06£1.43c | 4.91+1.50 | 5.74+1.50"%® | 6.82+1.34%
2w 6.0611.35° | 597:1.42° | 626£1.21% | 62141.41° | 579+1.65° | 6.06+1.50° | 535154 | 5711.78° | 6.32¢1.32% | 6.24+1.37"%
15?22/ AW | 543t1.90° | 503t1.67° | 5344153 | 534+1.78° | 497198 | 580t1.61° | 540£1.22°% | 543+169° | 532¢1.72° | 553+1.744
W 5.62+1.81° | 5624144 | 565¢1.90°%° | 573+1.93° 5.69t1.95 | 5.38t1.79% | 588+1.53% | 554+1.58" | 538t1.65° | 550£1.73*°
8w 5224198 | 5.06t1.54" |578+1.39°%% | 541+1.88 5.4112.00 5914130 | 550£1.19°% | 553+1.44% | 6.00£1.46"% | 578+158%

B, Ff /1S5, B 7|8E R0 S
A5 BHOHP(0.05), 257 o152 A ZIKto] uf
21 /A ISR, S VIS, ot A
1S5 S FE HERAEP005) ol
A B3t 6% 7 EES] BAYS UuNoke
7 a5t obke A 7| EES FAE olo]

X/\

o, A%
A1, A%7)9] B AT =2 Agt /]S T o]0z
Zog EAHEL 15CA 52h 3 27] 45 AlA
g Ag= #HE A7 Y A7)0 EE%t v o|l& A
T w24 Z4asko] ofakale] 715w e}l Aukd 7|5}
stetslo] 729 Awr}t 2HA} 7| E o] vtk Yzt
Aot 591, 453 A A-olA= 6TolA 113 h A
23t A28} 15CO0A 36 h AT A7t = Ars
Hold], ojuf o]59] Alnt 7|3 % FA] A HrlE
ol =0 Hutd 7|52 o]FojFr}T EE|o] AH]|
2} 71359 QoA AX|e] AA3E Algto] F[ = =9
e HojZohy 7= Qo

V.

Az AL %79 pHE 6344003, A=
0.1840.02 %sau} A AF 253 Fole 27 SRS
£ AA ANREL pH 48 Z4s9 27] $42 AA

Al AE= ZéﬂoﬂL A& Ao Edoiglon, 434}
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