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Abstract

To develop a freshness indicator of Chonggak-kimchi for marketing purposes, Chonggak-kimchi was prepared and
pH, total acidity, total aerobic bacterial load, lactic acid bacterial levels, and reducing sugar content were measured.
Sensory evaluation tests on product stored at 4°C, 10C, and 20°C, were performed. The pH increased slightly
early in storage, and then decreased to pH 4.2-4.3 for all samples. The rate of decrease of pH rose with increasing
storage temperature. Total acidity values rapidly increased after 1, 5, and 7 days of storage at 20T, 10°C, and
4C, respectively. Populations of total aerobic bacteria and lactic acid bacteria increased slightly until 4 days, 10
days, and 30 days of storage at 20°C, 10°C, and 4C, respectively, and then decreased drastically. Sensory evaluation
data showed that Chonggak-kimchi was edible until 4 days (pH 4.5), 10 days (pH 4.4), and 30 days (pH 4.3)
of storage at 20C, 10C, and 4C, respectively. These results cleady suggest that the shelf-life of Chonggak-kimchi
depends on storage temperature, and the pH limit for marketing is 4.3; this is a freshness indicator for Chonggak-kimchi.
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Fig. 1. Change in pH of Chonggak-kimchi during storage.
Bars represent standard error.
@ 20C, A: 10C, W : 4TC.
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Fig. 2. Change in total acidity of Chonggak-kimchi during storage.

Bars Tepresent standard error.
@ 20C, A: 10C, W : 4TC.
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Fig. 3. Change in populations of total aerobic bacteria in
Chonggak-kimchi during storage.

Bars Tepresent standard error.
®: 20C, 2:10C, W : 4T.
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Fig. 4. Change in populations of lactic acid bacteria in
Chonggak-kimchi during storage.

Bars represent standard error.
@ 20C, 2:10C, H: 4T.
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Fig. 5. Change in reducing sugar content of Chonggak-kimchi
during storage.

Bars represent standard error.
@: 20C, A: 10C, W : 4T.

Table 1. Sensory scores of Chonggak-kimchi during storage at 20C

Overall
acceptability

Oday  500:000° 5006000 100:000° 100:000° 500:000° 100:000° 500:006°
Iy 4380050 450:053 1634058 138:05) 4862035 113:035 4864035
day 3884035 4136035 17560467 2134064 438050 163:05F 438057
Mday 3381050 363:05F 225:0460 2754071 3862035 238:05° 375:046°
4y 325:053% 3251046 300:076 3361052 3130350 30010000 300:053
Sday 2884035 250:053" 338:074" 3631074 2134035 350:058 250:05F
6lay 213035 188:035 388:035" 413064 163:05) 4134035 200:053
Ty 163:05F 163105 413:068 475:046' 138:05) 4501053 163:05)

‘Storage Freshness ~ Texture  Staled odor Sour taste  Green taste Sour flavor
time (day)

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

Table 2. Sensory scores of Chonggak-kimchi during storage at 10C

Overall
acceptability

Storage
time(day)

0 500:000 500:000° 100:000" 100:000° 500:000° 100:000° 500:000°
I 4751046" 4881035 125:046° 1250046 463:052° 113035 475 2046
30 438050 450:058 188064 213:064° 425:071% 150:053° 4.13:06¢
5 388H064% 375:046° 2381074 275:046° 338:050 2254071 375:046"
7 350:076" 338:052° 325:071° 3254071% 300:05F 250:053° 338:074°
10 288:035 300:076" 325407 3634052 2754071 3382050 300:05°
15 2506053 250:076" 3381074 4134064 2254046 363:052" 2254046
0 188064 238:052 350:05° 450:058 200:053 375:046° 1382057
5 175071 213:064 42540468 463057 175:071° 4134035 1254046

Freshness ~ Texture ~ Staled odor  Sour taste  Green taste  Sour flavor

Z"fAny means in the same column followed by different letters are significantly (p
< 0.05) different by Duncan’s multiple range test.



Table 3. Sensory scores of Chonggak-kimchi during storage at 4C

Overall
acceptability

Storage
fie(dy) Freshness ~ Texture  Staled odor Sour taste  Green taste Sour flavor

0 500:000 S00:000° 100:000° 100000 S500:000° LOOXO00F S.00:000°
5 5000000 475:046° 12540467 10010000 4754046 12540467 5.00:000°
10 4751046° 4506053 163052 138:050° 425:046° 1501053 4754046
15 4254046 3881035° 2384074 1882035 400:058° 200:05F 4504053
0 388068 33:00° 263:05° 213035 350:05F 2630520 375:046"
35 3504053% 3.13:035™ 338:050° 275:046° 288:035° 3.13:035 350:053°
30 325:046" 263:052% 3501058 338052 2384052 363105 3.13:035°
3 263057 225:046° 425:046 375:046% 200:000° 400:000° 263:052"
40 188:035 200:058 430:076 413035 175:046 425:046 200076

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