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Abstract

This study was conducted to determine the potential use for salted Kimchi cabbage and kimchi paste by analyzing
the quality characteristic of kimchi prepared with stored them. Salted Kimchi cabbages were packed with the 2%
brine and kimchi paste were stored at 4°C for 8 weeks, respectively. Kimchi prepared at 0 day and kimchi prepared
with stored salted Kimchi cabbage and kimchi paste every week were stored at 4C for 8 weeks. The salinity
and titratable acidity of salted Kimchi cabbage packed with the brine was lower than control. The results of salinity,
pH and moisture contents of kimchi paste did not show any significant differences during storage, however, the
titratable acidity was increased. In sensory evaluation, salted Kimchi cabbage packed with the brine showed higher
score in overall preference than control. Kimchi paste showed 4.9~6.1 score in overall preference during storage.
The titratable acidity of kimchi prepared with stored salted Kimchi cabbage and kimchi paste was lower than control.
But, the results of sensory evaluation did not show significant difference among treatments. The study suggested
that the use of 2% brine is an effective way for extending shelf-life of salted Kimchi cabbage and Kimchi prepared
with stored salted Kimchi cabbage and kimchi paste every week is effective to delay the fermentation but no difference

in sensory evaluation.
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Table 1. Percentage composition of ingredient for kimchi paste

Ingredients Percentage composition (%)
Red pepper 15
Radish 15
Galic 12.5
Ginger 4
Green onion 125
Anchovy sauce 15
Glutinous rice 4
Water 22
Total 100
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Fig. 1. Changes in pH and titratable acidity in salted Kimchi

cabbage and kimchi paste during storage.

-@-, SKC0; -O-, SKC0.5; -A-, SKC-1.0; -A-, kimchi paste.

SKC-0, Salted Kimchi cabbage packed without brine; SKC-0.5 and SKC-1.0, Salted
Kimchi cabbage packed with brine (0.5 and 1.0 times the weight of salted Kimchi
cabbage, respectively).

All values are meantSD (n=3).
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Table 2. Changes in salinity of salted Kimchi cabbage and kimchi
paste during storage

Storage period Treatment
(week) sKc-0" SKC-0.5 SKC-10  kimehi paste
0 1.690.137  169+0.13"  1.690.13*"  3.70+0.12°
1 160£001" 155006  151:007%  3.80:0.04™
2 179:001"  1.60£0.03%  158:000™  3.89:001°
3 - 156£003°  1.62:001™  3.85:0.05™
4 - 176:010° 1758001 3.73:0.09™
5 - - - 3710.12°
6 - - - 3.8740.06™
7 - - - 3.86£0.11™
8 - - - 3.9310,05°

1’SKC-O, Salted Kimchi cabbage packed without brine; SKC-0.5 and SKC-1.0, Salted
Kimchi cabbage packed with brine (0.5 and 1.0 times the weight of salted Kimchi
cabbage, respectively).

PAll values are meantSD.

3)Any means in the same row (A-B) or column (a-c) followed by different letters
are significantly (p<0.05) different by Duncan’s multiple range test.
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Fig. 2. Changes in moisture content in salted Kimchi cabbage and
kimchi paste during storage.

-@-, SKC0; -O-, SKC0.5; -A-, SKC-1.0; -A-, kimchi paste.

SKC-0, Salted Kimchi cabbage packed without brine; SKC-0.5 and SKC-1.0, Salted
Kimchi cabbage packed with brine (0.5 and 1.0 times the weight of salted Kimchi
cabbage respectively).

All values are meantSD (n=3).
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Fig. 3. Changes in firmness in salted Kimchi cabbage during
storage.

-@-, SKC0; -O-, SKC0.5; -A-, SKC-1.0; -A-, kimchi paste.

SKC-0, Salted Kimchi cabbage packed without brine; SKC-0.5 and SKC-1.0, Salted
Kimchi cabbage packed with brine (0.5 and 1.0 times the weight of salted Kimchi
cabbage respectively).

All values are meantSD (n=3).
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Fig. 4. Changes in appearance of salted Kimchi cabbage during storage.

SKC-0, Salted Kimchi cabbage packed without brine; SKC-0.5 and SKC-1.0, Salted Kimchi cabbage packed with brine (0.5 and 1.0 times the weight of salted Kimchi cabbage

respectively).
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Table 3. Changes in microorganisms of salted Kimchi cabbage during storage

Microorganisms

Storage period (week)

(log CFUJg) Treatment 0 | ) 3 .
SKC-0" 5.36£0.00" 6.66:0.05% 7.5920.12%
Acrobic plate count SKC-05 5.36+0.00* 6.910.06™ 7.3040.00% 7.48+0.04° 8.850.02"
SKC-10 5.36:0.00™ 6.29+0.08% 7.030.06™ 7.18£0.02° 821£0.01°
SKC-0 4.18001% 539+0.12% 6.4040.08%
Lactic acid bacteria SKC-05 4.18:001* 6252002 722£0.11% 747£0,05" 8.8240.04"
SKC-10 4.18001* 5.4140,00% 6.7240.00% 7.22£0.00° 8.16:+0.00"
SKC-0 ND? 3.44+0.09" 2.76+0.11%
Yeast and molds SKC-05 ND ND 1.800.14" 1.5420,09° 2.96:0.01°
SKC-10 ND 2.1540.15b 2.12:0.12% ND 2.930,03"
SKC-0 5.03:0.01A¢ 6.02:+0.03Ab 6.73:0,02™
Coliform group SKC05 5.03:0.01Ac 5.50£0.28Ab 6.16+0.06™ 5.78:001° 476£0.11°
SKC-10 5.03:0.01Ad 5.99+0.12Ab 6.67+0.01* 5.64+0.07° 52040.17°

YSKC-0, Salted Kimchi cabbage packed without brine; SKC-0.5 and SKC-1.0, Salted Kimchi cabbage packed with brine (0.5 and 1.0 times the weight of salted Kimchi cabbage,

, respectively).
YAl values are mean+SD.

YAny means in the same row (A-C) or column (a-¢) followed by different letters are significandy (p<0.05) different by Duncan’s multiple range test.

4)ND, Not detected.
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Table 4. Changes in microorganisms of kimchi paste during
storage

Microorganisms (log CFU/g)

Storage period

(week) Aerobic plate  Lactic acid Yeast and Coliform

count bacteria molds group

0 640005 6.71:0.04" ND” 4314008

1 64810.12° 6002001 ND 2.48£0.00

2 6.1910.04  5.98£0.05" ND ND

3 6.174002°  5.95+0.05" ND ND

4 625:007°  5.55+0.06° ND ND

5 64810.12°  5.62£0.07 ND ND

6 6214001°  5.02£0.00° ND ND

7 643:002"  4.99:0.02° ND ND

8 640:006"  4.61£001° ND ND

YAl values are meantSD.

2)Any means in the same column (a-¢) followed by different letters are significantly
(p<0.05) different by Duncan’s multiple range test.

3)ND, Not detected.
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Table 5. Changes in sensory properties of salted Kimchi cabbage during storage

Storage period (week)

Treatment
0 1 2 3 4
SKkc-0" 14040522 511117 7.10£0.88™
Browning degree SKC-0.5 1.40£0.52 3.50+1.58" 4.90+145%° 6.33+1.00" 6.38+1.19"
SKC-1.0 140:0.52* 350£1.27% 467132 522£1.09° 575£191°
Appearance A Bb B
SKC-0.0 7.901.52 5.11£145 375:0.71
Lightening degree SKC-05 790£1.52% 6.50£1.27% 544£1.13" 4112093 3.89£136°
SKC-1.0 7.90£1.52" 6.601.17* 5.30£1.34™ 478+148° 4.13£146°
SKC-0 5.50:097™ 5.10£1.60™ 375:0.71%
Salted Kimehi cabtage .05 5.50:097" 5.60+1.65™ 5204155 5.134064° 5.11£2.09°
SKC-1.0 5.50£0.97™ 5.70£0.95™ 520£1.14™ 578083 456207
SKC-0 2.30+1.25" 3784199 5.50+1.90
s Ripening flavor SKC-05 230£1.25™ 4.10£191% 5.30+1.64™" 5.44+1.24" 5.75+1.58"
SKC-1.0 2.30£1.25% 420£1.93" 4.70£0.82*" 6.00£0.87" 563151
SKC-0 1.60:0.70* 320£123% 6.50£1.18"
Off-flavor SKC-05 1.60+0.70* 3.10£1.91% 5.50£0.97** 5.33£122° 6.83+1.33"
SKC-10 1.60+0.70™ 270+1.16™ 463t141% 5.001.07" 6.00£1.41°
SKC-0 5.71:0.76™ 471111 2.86+0.90%
Overall preference SKC-05 571£0.76™ 5.50£0.93* 4.75£0.50™ 4,00£1.20™ 2.88£1.25°
SKC-1.0 5.71£0.76™" 5.8820.64™" 6.00£0.89™ 475:1.04° 34311 51°

DSKC-0, Salted Kimchi cabbage packed without brine; SKC-0.5 and SKC-1.0, Salted Kimchi cabbage packed with brine (0.5 and 1.0 times the weight of salted Kimchi cabbage,

respectively).
Al values are mean+SD.

YAny means in the same row (A-B) or column (a-¢) followed by different letters are significandy (p<0.05) different by Duncan’s multiple range test.
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Table 6. Changes in sensory properties of kimchi paste during storage

Storage period (week)
0 1 2 3 4 5 6 7 8
Redness degree  7.40:1.07"7  670:095"  720:1.32"  6.00:0.53°  644:133°  6.60:084°  630:1.42°  670:095"  620+1.69"
Lightening degree  370:116"  350£127°  370:125°  444£124°  444:113'  410:099°  420148°  3.80:123  470:149"
Ripening flavor ~ 340+1.84°  538:207°  5.00:1.8%  578:120°  589t145'  589+1.54  625:128°  620:1.69°  640:1.84'
Overripened flavor ~ 2.80£1.62°  388:1.64™  430:170™  456:188°  4.89:169°  530£149" 529+138"  5.88:1.89"  570+1.83"

Appearance

Flavor c b abe abe b b 2 " a
Moldy flavor ~ 230£125°  270£195"  360£158™ 356:1.67% 413t136" 420:148"  4.60:151°  4.88:099°  5.00£125

Off-flavor 240£135° 2401260 375:175°  322:130°  389+145° 420148 4.10£129°  360£1.96°  400:149°

Ripped taste 320£135°  430:170% 480187  556+101°  478+1.09° 530157  5.10:173° 610129  5.60+151°

Pungency 6.10£1.10° 660070  6.10:1.60° 578:083°  6.11:093"  540:070°  6.00:067° 5.70:116"  5.90:129"

Taste Saltness 520£123"  540£107" 510088  489:136"  500:L.00°  520:092°  5.10:110°  4.80:1.14"  500:125°
Bitterness 32581677 300:115%  380£148°  389:145°  433:132°  420:1.32"  450:118°  425:128°  4.50:165°

Overripened taste 320148 290145  3.63:L19™ 429+1.89™ 4.00158™ 520£123"  4.60£143°  5.00£169"  5.10+166"
Off-taste 270£134°  310£129"  340:126°  311:127°  333t158"  430£142°  420£123°  3.63t141°  370:1.42°

Overall preference 5605126 600£133°  6.10:110°  556:0.73"  5224130"  540:117°  490:099°  550:1.08°  5.60:097°

YAll values are meantSD.
PAny means in the same row (a-c) followed by different letters are significantly (p<0.05) different by Duncan’s multiple range test,
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Table 7. Changes in salinity of kimchi during storage E
Storage period (week) =
Treatment L2l N
0 1 2 3
Kimehi-C'  202:006™°  211:001" 2351007  206:0.02"
Kimchi-0  202:006"  2.10:0.01" L . : i
Kimchi-05  202:006™  195:006  2.19:0.04*  2.08006* Sloragepesiod fovedd)
Kimchi-10  202:006™  1.81:0.01°  207:007*  2.00:0.01™ Fig. 5. Changes in pH and titratable acidity in kimchi during
DKimehi-C, prepared at 0 day; Kimchi-0, 0.5, and 1.0, prepared with stored kimchi storage.
paste and salted Kimchi cabbage (SKC-0, 0.5, and 1.0, respectively) at every week -@-, SKC0; -O-, SKC0.5; -A-, SKC-1.0; -A-, kimchi paste.
All values are meanSD. Kimchi-1.0. Kimchi-C, prepared at 0 day; Kimchi-0, 0.5, and 1.0, prepared with stored
Any means in the same row (A-C) or column (a-c) followed by different letters kimchi paste and salted Kimchi cabbage (SKC-0, 0.5, and 1.0, respectively) at every
are significantly (p<0.05) different by Duncan’s multiple range test. week.

All values are meantSD (n=3).
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Table 8. Changes in sensory properties of kimchi during storage (9-point hedonic scale)
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Storage period (week)

Treatment 0 I ) 3
Kimehi-C" 4.90+1.107* 5.50+1.43% 4.80+1.23" 4.89+1.69™
Rechess degre Kimchi-0 4.9011.10:a 4.801r1.40: . .
Kimchi-0.5 4.90+1.10 520+0.92™ 4.90+1.60 5.00£1.00"
Kimchi-1.0 4.90+1.10™ 4.80+1.48" 4.70+0.82" 4.89+1.05"
Appearance A Aa Ab Ab Bb
Kimchi-C 6.50+1.18 480+1.48 4.801.55 4.00+0.87
Lightening degree Kimchi-0 6.50i1.181’; 5.301r1.06:b . .
Kimchi-0.5 6.50+1.18 4.50+0.97 570+1.42% 5.560.53"
Kimchi-1.0 6.50+1.18" 4.80+0.79" 5.80+0.79™ 5.78+0.97™
Kimchi-C 340+1.71% 4.40+1.65™ 5.60+1.34M° 6.44+1.13"
Riening avor Kimehi-0 3.40¢1.71:b 4'40ﬂ'71:b . i
Kimchi-0.5 340£1.71 3.60+1.07 4204140 5.33+1.00%
Kimchi-1.0 340+1.71% 3.60+1.26™ 4.80+1.32"%° 5.331.00%
Kimchi-C 2.50+1.08™ 3.13+1.13% 4.70£1.25™ 6.00£1.50%
Overipened flaor Kimchi-0 2.5011.05;:b 2.9011.60:b " N
Kimchi-0.5 2.50+1.08 2.80+1.14 3704157 4.44+1.42
Havor Kimchi-1.0 2.5011.08:b 2.90¢1.37::C 3.7011.42:: 4A56r1.59’za
Kimchi-C 2.10+0.88" 2.90+137 4.10+1.79 4.80+1.83
Moldy faver Kimchi-0 24010.88; 2.801r1.81:b " N
Kimchi-0.5 2.10:0.88 3204148 3.30+1.06 444151
Kimchi-1.0 2.10:0.88" 340+1.90™° 330125 467+1.41°
Kimchi-C 2.10£0.88" 330£1.77% 370+1.89 4.20+1.56™
Off flvor Kimchi-0 2.10i0.88; 3.20i1.62:b . N
Kimchi-0.5 2.10+0.88 3.00+0.94 3.00+1.25 467+1.58
Kimchi-1.0 2.100.88° 340+1.434° 3.60+1.71% 433+1.30"
Kimchi-C 2.50+0.97 330+1.83" 4.80+1.32Ab 6.33+1.58"
Ripenod (st Kimchi-0 25010‘97:b 2.40t1.43:b " i
Kimchi-0.5 2.50£0.97 3.00£1.56 3.60+1.58 456+1.67°
Kimchi-1.0 2.50£0.97"° 2.80+1.75™ 3.60+1.35"" 433+132%
Kimchi-C 4904173 540£1.07" 5.10+1.20™ 5.20+1.09*
Pungency Kimchi-0 4.9011.73:a 4.80i1.62: . N
Kimchi-0.5 490+1.73 520£0.92 470+1.64% 5.00£1.22
Kimchi-1.0 490+1.73" 520+1.03" 5.30+1.49" 4674132
Kimchi-C 5.50+1.43" 540£1.17" 5.70£0.95™ 5.67+1.12%
Salness Kimchi-0 5A50r1A43:a 5.90i1.20:a
Kimchi-0.5 5.50+1.43 5.70+1.64 5.20£0.79* 6.44+1.88%
Tuse Kimchi-1.0 5A50¢1A43: 5.9011.20:; 5.6011.43:; 6.00t1.22;
Kimchi-C 290145 390+1.52 4.40:2.07 5.00£1.00
Bitemess Kimchi-0 2.90¢1.45;‘b 4'10ﬂ'91,:, " N
Kimchi-0.5 2.90+1.45 370177 430+1.49 5.44+1.59
Kimchi-1.0 2.90+1.45" 4,00+1.89"® 3.80+1.62"" 5.33¢1.30%
Kimchi-C 244+ 24" 240+1.17° 5.30£1.95A" 567141
Overripencd fst Kimchi-0 2.4411.24:b 2.20i1.23:b " )
Kimchi-0.5 2444124 2.50+1.08 3.80+1.99™ 420+1.48%
Kimchi-1.0 2445124 2.60+135" 320+1.40M 4.00£1.12%
Kimchi-C 2.30£0.95" 3.00+1.56™ 363177 4.67+1.58"
Off tastc Kimchi-0 2.30¢0.95:b 3.00i0.94:b . )
Kimchi-0.5 2.30:0.95 3.30+1.42 3.30£1.77 5.00£1.80™
Kimchi-1.0 2.30:0.95" 3601714 3.001.25% 4.56£2.07"

1’Kimchi—C, prepared at O day, Kimchi-0, 0.5, and 1.0, prepared with stored kimchi paste and salted Kimchi cabbage (SKC-0, 0.5, and 1.0, respectively) at every week.

PAll values are mean+SD.

YAny means in the same row (A-B) or column (a-c) followed by different letters are significandy (p<0.05) different by Duncan’s multiple range test.
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Table 8. Continued

ZAAFESE A A238 A4T (2016)

Storage period (week)

Treatment
0 1 2 3
Kimchi-C 6.70+1.34" 5.80+1.23"% 5.30+0.95" 5204109
Crsi Kimchi-0 6.70+1.34 6.70+1.16*
T1SpPINESS
P Kimchi-0.5 6.70+1.34™ 5.80+0.73"% 6.00£1.05™ 6.33:0.71
Kimchi-1.0 6.70+1.34" 540+0.97™ 5.80+1.23* 6.33+1.58"
Kimchi-C 330+1.42% 4.10+1.60™" 5.10+0.99™ 5334141
. S Kimchi-0 330+1.42% 340+1.26"
exture OITNESS ;
Kimchi-0.5 330+1.42" 4,00+1.56™ 430£1.16" 4204109
Kimchi-1.0 33041.42% 410+137" 470+1.42" 3.78+1.30%
Kimchi-C 3.10+1.66™ 4104129 450+1.43* 5.56+1.01*
. Kimchi-0 3.10+1.66" 3.60+1.17*
Ou CSS
ghn Kimchi-0.5 3.10£1.66™ 3804123 470125 5.44+1.74™
Kimchi-1.0 3.10£1.66™ 4.10£0.99"® 420+1.624° 4.78+139™
Kimchi-C 5.70+1.70* 3.90+1.60™ 420£1.62° 5112078
Kimchi-0 570+1.70 430+1.64"
Overall preference " a " 1
Kimchi-0.5 570+1.70 460+1.17 480+1.62 4.78+1.20
Kimchi-1.0 5.70+1.70™ 400+141% 480+1 87 5.00+1.00*"

Klmchl C, prepared at O day, Kimchi-0, 0.5, and 1.0, prepared with stored kimchi paste and salted Kimchi cabbage (SKC-0, 0.5, and 1.0, respectively) at every week.

All values are mean=SD.

IAny means in the same row (A-B) or column (ac) followed by different letters are significantly (p<0.05) different by Duncan’s multiple range test.

ax|o o|aEty EF e

A4 A P olgstel WE PAE A%
of 4Tl 8771 AYFAN 17 2HH0% Y9 o]gs
4 9 BsE FASHS BN A% 5HL uwstol

#2435 A3E Table 7

2l Fig. 59 Uehhleh A
2

-C(Kimchi-C)= 052}l A28 A Ynf o} e
ZAx)0] 11, ZX)-0Kimchi-0)= G 3

B AduFe) AFE FAo=Z ujF Ax3 13 l7 x4
]-0.5(Kimchi-0.5) A YuF S tiv] 0.58 2] A5

218k A dduliaot AdE Fdo=w v Zﬂ}_f& A
°o]aL, %]-1.0(Kimchi-1.0)= AYul 5 S 9] 1.084 9
g JASE AgE Al S} AgE ok%;‘_i R B
F Aot A0S A IAE A e A9
1877} 15 ool B2 1574 43S ﬁﬁgé}ﬂzﬂ%,
A2-059 AA-1.0= A5 JAE & AduiFo A

A7E 25 ool B R 25744 AP AT

AA 717 & 7X9] 9xE 1.80~2.19% t”%ow =4
AW (Table 7), 5= FAG A F2 21] o A4
AEe 95 HABA Fe AYujFE AxE PAEG
wokth ol= darol IAE AduiF= dABAAAIZY
gepste] Aol ARgstA=Tl, Alulao o] =
A Z89 ACE vFo] Euf 270l HAE Axd HY
Hj =8} Dgo] FUHA| ool vehd Aate} ke

oft

¢

PN

b A Ao s APuiFe] HEE WA 4] H1
Ao R AT HADEAE FFES vIA del A8t
A & AduFE A A4A Ho Aol AT HY
W F2 A2 AR A vt @A S48 AR AR
dch

A e dubF oz AR7|Ze] Aol wt 4ol
AYHAA pHE F2st 3= BEE Hol

™(28-30), & ATFAYRE 2 AFS EOJE}(Fig. 5).
o] %7] pH9} AT . )

Choi 5319 AT+ZAZe} FAFSH ‘/}F/P)":}
ek, A 3 2 4= A 19 ¥ste] pHE =7 b
A A A F, A 9Jr°$é% A‘EE}E Xi??‘{l

H‘lwlolﬂhi
A

Axel BN Y 84

A% 717 F A B5A FHEAES Table 891 YE}
Wl B4 FHEAQ 93, dA, Bt 227 AAH
7185 BE oA AT 7k fFo121 zte]7t gldd
o} 3, HQuFo} oS o83t Ae X9} A dn
Fo} Fads 217t 2 APt Ax2$ AX= pH 9 A=
oF e o]3}etA FA ARoAA = Atol= YA RHFig. 5)
#FeHo 2= zol7} gle ZoZ Yehyth



Changes in quality characteristics of salted Kimchi cabbage and kimchi paste during storage 469

FO

oF
=4

A} oo

£ A|rskar,

i TE Al e w2 54 3
= A A oF Aot

Fds £ ;qu H%TEJ A2 F4 54| Apol&
18171 S13l 4CellA Astar 15 (HA0 2 FAEA
S A8t Ao e gl AnkAl st 23,
A4 Ao wE o] FARA a7 YERS L
™, 9% B WeF FH B4 AnE Eﬂ%i A= AR
&2 Ao AFAE 15, AFIAT X*ohﬂﬁisﬂ
AZIAE 27 oS & F AUTE 53, &l
oo

= F4 #FA TS a0l e J&'CT‘—V = é°ﬂ

&
il
ke

2 AFE vyt e A% 85
AL RYoy) nAEEs o A T2
EAol= & Wart %iOiEP LA}l A Zsted 4Tl A A
Al 7129} 4°ColA 2zt AAE AQuj39) okdS o]
EER @14%Ezﬂgaﬁlﬁ4muw
Azsted AGF AARTG AgE AQuhFet Pdoz
UH‘I‘ ﬂlzﬂ 71;<M pH7} 31, =7} Yol wE A4

Zo} Al

J

o} %%‘2& xﬂ&a ZJZH 735 AlHAY, Alek T A 3to)
AN AXFEHE AZE ARG fejHoz ‘;}% A4S WUk
o} A¥kAC) 7|3 EoME B A% &
A5 oy F93Ql Afol= & Lﬂ | etk
fol Az}, Aduj 3o} o= AFshe -5 Al
FAFAE Sl Gl At 2= ol
Holm, £ AgH AdulFo} 1A Fds &3t
] Z3lox ASHE A FeZ Azt A%
F 2137} Bk H‘Eﬂ AQEHA T 02T A7}
119 711717He AAT 4= Y= HHo] © Ao

Ny Eor o>’ FIO

o rir

i

Sﬁ ﬂﬂ7MFaW@

References

1. Chambers IV E, Lee JH, Chun SS, E. Milleri AE (2012)
Development of a lexicon for commercially available
cabbage (Baechu) kimchi. J Sens Stud, 27, 511 -518

2. Kim JM, Kim IS, Yang HC (1987) Storage of salted
Chinese cabbages for kimchi. J Korean Soc Food Nutr,
16, 75-82

10.

11.

12.

13.

14.

15.

. Ku KH, Jeong MC, Chung SK (2013) Industrialization

of salted Chinese cabbages and fresh-cut Chinese
cabbage. Food Science and Industry, 46, 2-11

. Park YH, Kim YS, Kim SB (2009) Consumer preference

for salted cabbage in Gyeonggi province. Food Science
and Industry, 4, 28-34

. Kim YW, Jeong JK, Lee SM, Kang SA, Lee DS, Kim

SH, Park KY (2009) Effect of permeability-controlled
polyethylene film on extension of shelf-life of brined
Baechu cabbage. J Korean Soc Food Sci Nutr, 38,
1767-1772

. Kim YW, Jung JK, Cho YJ, Lee SJ, Kim SH, Park KY,

Kang SA (2009) Quality changes in brined Baechu
cabbage using different types of polyethylene film, and
salt content during storage. Korean J Food Preserv, 16,
605-611

. Han ES, Seok MS, Park JH (1998) Quality changes of

salted Baechu with packaging methods during long term
storage. Korean J Food Sci Technol, 30, 1307-1311

. Park SS, Sung JM, Jeong JW, Park KJ, Lim JH (2013)

Quality changes of salted chinese cabbages with
electrolyzed water washing and a low storage
temperature. J Korean Soc Food Sci Nutr, 42, 615-620

. Koh HY, Lee H, Yang HC (1993) Quality changes of

salted Chinese cabbage and kimchi during freezing
storage. J Korean Soc Food Nutr, 22, 62-67

Ku KH (2015) Development of storage and on-site salted
cabbage production technology for stabilization of supply
chain of Kimchi cabbage. Final Report of MAFRA,
MAFRA 11-15430000-001177-01

Park SH, Lee JH (2006) Consumer acceptance and
sensory characteristics of kimchi prepared with different
kinds of subsidiary ingredients. Korean J Food Cook Sci,
22, 370-378

Park WS, Lee IS, Han YS, Koo YJ (1994) Kimchi
preparation with brined Chinese cabbage and seasoning
mixture stored separately. Korean J Food Sci Technol,
26, 231-238

Lee IS, Kim HY, Kim EJ (2004) A survey on the
commercial poggi kimchi and consumer acceptance test
prepared in the various region. J Korean Soc Food Cult,
19, 460-467

No HK, Lee SH, Kim SD (1995) Effects of ingredients
on fermentation of Chinese cabbage kimchi. J Korean
Soc Food Sci Nutr, 24, 642-650

Ku KH, Sunwoo JY, Park WS (2005) Effects of
ingredients on the its quality characteristics during kimchi



470

16.

17.

18.

19.

20.

21.

22.

23.

24.

=T AF AT 8 A #1237 Al43 (2016)

fermentation. J Korean Soc Food Sci Nutr, 34, 267-276
Nha YA, Park JN (2003) Effect of dried powders of
pine needle, pine pollen, green tea and horseradish on
preservation of kimchi-yangnyum. Culinary Science &
Hospitality Research, 9, 179-190

Choi TK, Park SH, Yoo JH, Lim HS, Jo JS, Hwang
SY (2003) Effect of starter and salt-fermented anchovy
extracts on the quality of kimchi sauce and Geotjeori
kimchi. J Korean Soc Food Cult, 18, 96-104

Kim SD (1997) Preparation of kimchi and salting. Korean
J Food Preserv, 4, 215-225

Choi EJ, Jeong MC, Ku KH (2015) Effect of seasonal
cabbage cultivar (Brassica rapa L. ssp. Pekinesis) on
the quality characteristics of salted-Kimchi cabbages
during storage period. Korean J Food Preserv, 22,
303-313

Han ES (1994) Quality changes of salted Chinese cabbage
by packaging methods during storage. Korean J Food
Sci Technol, 26, 283-287

Park WP (2004) Quality characteristics of salted Chinese
cabbage treated with electrolyzed-acid water during
storage. Korean J Food Sci Technol, 36, 365-367
Hwang ES (2010) Changes in myrosinase activity and
total glucosinolate levels in Korean Chinese cabbages
by salting conditions. Korean J Food Cook Sci, 26,
104-109

Lee MK, Yang HJ, Woo HN, Rhee YK, Moon SW (2011)
Changes in the texture and salt content of Chinese cabbage
using different salting methods. J Korean Soc Food Sci
Nutr, 40, 1184-1188

Kim SD, Park HD, Kim MK (1997) Morphological

25.

26.

27.

28.

29.

30.

31

characteristics and composition of cell wall polysaccharides
of Brassica campestris var. pekinensis (Baechu). Korean
J Food Preserv, 4, 301-309

Lee CH, Hwang 1J, Kim JK (1988) Macro-and
microstructure of Chinese cabbage leaves and their
texture measurements. Korean J Food Sci Technol, 20,
742-748

Yun JY, Jeong JK, Moon SH, Park KY (2014) Effects
of brined Baechu cabbage and seasoning on fermentation
of kimchi. J Korean Soc Food Sci Nutr, 43, 1081-1087
Jeong JK, Park SE, Lee SM, Choi HS, Kim SH, Park
KY (2011) Quality changes of brined Baechu cabbage
prepared with low temperature stored Baechu cabbages.
J Korean Soc Food Sci Nutr, 40, 475-479

Kim JH, Park JG, Lee JW, Kim WG, Chung YJ, Byun
MW (2008) The combined effects of N»-packaging,
heating and gamma irradiation on the shelf-stability of
kimchi, Korean fermented vegetable. Food Control, 19,
56-61

Park JG, Kim JH, Park JN, Kim YD, Kim WG, Lee
JW, Hwang HJ, Byun MW (2008) The effect of
irradiation temperature on the quality improvement of
kimchi, Korean fermented vegetables, for its shelf
stability. Radiat Phys Chem, 77, 497-502

Lee JW, Cha DS, Hwang KT, Park HJ (2003) Effects
of CO2 absorbent and high-pressure treatment on the
shelf-life of packaged kimchi products. Int J Food Sci
Tech, 38, 519-524

Choi YM, Whang JH, Kim JM, Suh HJ (2006) The effect
of oyster shell powder on the extension of the shelf-life
of kimchi. Food Control, 17, 695-699



	서 론
	재료 및 방법
	실험재료
	절임배추 제조
	김치 양념 제조
	김치 제조
	염 도
	pH 및 산도
	수 분
	미생물 분석
	관능적 특성
	통계분석

	결과 및 고찰
	절임배추의 이화학적 품질 특성
	양념의 이화학적 품질 특성 변화
	절임배추의 미생물학적 품질 특성
	양념의 미생물학적 품질 특성
	절임배추 및 양념의 관능적 품질 특성
	김치의 이화학적 품질 특성
	김치의 관능적 품질 특성

	요 약
	References

