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Effects on the Quality Characteristics of Mul-kimchi with
Omija (Schizandra chinensis Baillon) Water Extract

Tae-Seong Jeong, Eun-Ju Jeong, and Shin—-Ho Lee'

Dept. Food Science and Technology, Catholic University of Daegu, Gyeongbuk 713-702, Korea

Abstract

The physiological and microbiological characteristics of various mul-kimchis prepared with omija
(Schiznadra chinensis) water extract (1, 2, 3 v/w%) (omija mul-kimchi) or water (control) were investigated
during fermentation for 21 days at 10°C. The pH of omija mul-kimchi was lower than that of control and
lowered with increasing the concentration of omija between 1% and 3%. The pH did not change significantly
during fermentation in omija mul-kimchi compared with control. The changes in titratable acidity were similar
in pH. The change of total microbs and lactic bacteria during fermentation was similar in various mul-kimchis
and the viable cell numbers in omija mul-kimchi were lower than in control. The viable cell of mul-kimchi
decreased with increasing the concentration of omija water extract. The texture of various mul-kimchi such
as hardness, cohesiveness, chewiness and springiness, was decreased but the texture of 1% omija mul-kimchi
was maintained significantly higher than that of control during fermentation. The DPPH radical and nitrite
scavenging activity of omija mul-kimchi were higher than those of control and the activities increased with
increasing concentrations of omija water extract. The sensory quality of 1% omija mul-kimchi showed the
highest value in taste and overall acceptability among the tested mul-kimchis.
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moves, 1 mm; table speed, 60 mm/min; load cell, 2 kgZ
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Table 1. Effect of omija water extract on changes of pH and titratable acidity of mul-kimchi with during fermentation at

10°C for 21 days

i
Measurements Water source

Fermentation period (days)

0 6 12 18 21
A 6.53+0.097  3.98+0.037 3.87+0.01" 3.78+0.01"" 3.71+0.01""
q B 3.63£0.04" 3.73+0.08 3.84+0.048 3.94+0.05% 3.96+£0.01%¢
p C 3.29+0.05"® 3.44+0.07™ 3.47+0.01" 3.61+0.08* 3.58+0.04%
D 3.17£0.09* 3.26+£0.09 3.31+£0.07% 3.36+£0.04% 3.38+£0.01
A 0.03+0.00°* 0.21+0.03" 0.35+£0.008 0.36£0.00% 0.36£0.018
Titratable acidity B 0.26+0.00™ 0.30+0.02"" 0.30+0.01"* 0.30+0.01"" 0.31+0.02""
(% lactic acid) C 0.50+0.00° 0.60+0.01° 0.50=£0.00°¢ 0.53+0.01" 0.62+£0.02"
D 0.72+0.00™P 0.71£0.01°P 0.69+£0.01" 0.72+0.01° 0.74+0.02°°

VA: distilled water, B: water extract with 1% (w/v) omija, C: water extract with 2% (w/v) omija, D: water extract with 3%

(w/v) omija.

YValues are means + standard deviations of triplicate determinations. Means with different superscripts within a row (a~d) and
column (A~D) indicate significant difference (p<0.05).
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Table 2. Effect of omija water extract on changes in total microbe and lactic acid bacteria of the mul-kimchi during fermenta-

tion at 10°C for 21 days

Water Fermentation period (days)

source” 0 6 12 18 21
A 6.34+0.02""? 7.41+0.03 6.43+0.00° 5.46+0.06" 5.52+0.08
Total microbe B 3.90£0.01% 4.93+0.03" 5.60+0.01¢ 5.11+0.01¢ 5.37+0.00™
(log No. CFU/mL) C 3.834+0.01" 415+0.15" 471+0.03® 441+0.11%" 4.32+0.024
D 3.73£0.00** 413£0.13" 4.28+0.00"* 4.29+0.01" 420+0.16
A 5.68+0.03P 7.21+0.03 6.23+0.05" 5.36+0.14 4.68+0.05""
Lactic acid bacteria B 3.12+0.02% 4.84+0.01" 5.47+0.01¢ 4.89+0.078 4.63+0.01%
(log No. CFU/mL) C 2.28+0.02°8 4.0440.04% 4.36+0.01°" 3.16+0.01" 35240.048
D 1.46+0.01** 4.03+0.01% 4.13+0.01 3.05+0.03 2.99+0.00"*

YRefer to Table 1 for abbreviations.

YValues are means + standard deviations of triplicate determinations. Means with different superscripts within a row (a~d) and

column (A~D) indicate significant difference (p<0.05).
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Table 3. Effect of omija water extract on change in texture of Chinese cabbage in the mul-kimchi during fermentation

Attributes Watern Fermentation period (days)
source 0 6 12 18 21

A 44.58+1.16™ 41.06+2.54" 38.14+0.96™" 36.16+1.25"

Hardness B 6181+ 118 61.30+1.43" 56.55+1.29" 50.98+1.08" 44.42+1.24"
(x10™ dyne/cm?®) C o 50.76+2.35™ 47.39+2.33"¢ 42.18+2.14* 39.35+1.66™
D 42.04+1.24% 33.91+£2.24* 26.54+1.36™ 20.98+1.89™*
A 50.17+1.114P 40.66+1.17"8 36.17+1.25™8 35.690+1.24*F

Chewiness B 64764143 60.69+1.1% 56.88+2.61"" 55.08 +2.42" 54.45+1.96™
(g) C R 54.92+2.30™ 50.42+1.19°8 47.86+1.21"" 46.78+1.47"

D 4543+1.85" 30.19+2.34"* 27.09+1.44* 26.45+1.85"

A 22.79+2.41" 20.33+1.33" 16.54+1.43"" 1356+ 1.88"

Cohesiveness B 9411 +177 24.23+1.18" 21.54+1.63" 1863+1.58" 15.92+1.48"
(%) C B 23.42+1.22° 20.94+1.42°%¢ 17.58+1.45"%¢ 13.66+1.748

D 22.26+2.17% 17.12+1.25* 14.37+1.93* 12.14+1.49**

A 39.17+1.39® 3751+1.63"" 34.29+1.69™* 34.70+151*

Springiness B A7 09+2.01 47.38+1.18™ 44.60+1.78" 43.18+1.78" 42.83+1.63"
(%) C e 46.87+1.24" 43.83+1.24 42.01+1.71%" 41.40+1.83"

D 35.65+2.27*4 34.08+1.36** 33.64+1.54™ 32.49+1.24

YRefer to Table 1 for abbreviations.

YValues are means + standard deviations of triplicate determinations. Means with different superscripts within a row (a~d) and

column (A~D) indicate significant difference (p<0.05).
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Table 4. Effect of omija water extract on changes in DPPH radical scavenging activity of mul-kimchi during fermentation

at 10°C for 21 days

Fermentation period (days)

1
Water source”

0 6 12 18 21

A 7424041 10.62+£0.78"* 16.92+0.32" 19.19+0.80%* 17.94+0.62"
B 35.33+0.80" 34.25+0.52"" 32.02+0.28" 34.36+0.71"" 32.38+0.64™"
C 52.64+0.63 50.33+0.47° 50.2340.71° 48.96+0.62" 47424028
D 62.75+0.32P 61.62+0.90"P 59.61+0.70" 60.64+0.53"" 59.41+0.80™"

YRefer to Table 1 for abbreviations.

YValues are means + standard deviations of triplicate determinations. Means with different superscripts within a row (a~d) and

column (A~D) indicate significant difference (p<0.05).
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Table 5. Effect of omija water extract on changes in nitrite scavenging activity of mul-kimchi during fermentation at 10°C
for 21 days

Fermentation period (days)

0]
Water source

0 6 12 18 21
A 11.23+0.3242 23.63+0.21" 41.02+0.32°4 43.32+0.21% 41.72+0.22°4
B 23.17+0.13" 42.65+0.63"8 57.76+0.27" 56.91+0.13" 56.61+0.11"
C 32.48+0.52¢ 51.16+0.17"° 63.8140.20° 63.50+0.52°¢ 63.0340.64°
D 55.26+0.24°" 62.94+0.35°° 70.84=+0.52° 70.72+0.29°0 68.08+0.58P

D .

) Refer to Table 1 for abbreviations.

?Values are means + standard deviations of triplicate determinations. Means with different superscripts within a row (a~d) and
column (A~D) indicate significant difference (p<0.05).

Table 6. Sensory evaluation of mul-kimchis prepared with water or various concentrations of omija

D
Water source

Attributes A B C D
Taste 5.60-+0.54 7.88+0.57° 5.70+0.67" 4.00+0.70
Color 4.20+0.44% 5.62+0.41° 6.60+0.54° 6.80+0.57
Flavor 4.00£0.00" 5.56+0.93 6.00-£0.30 6.03+£0.70
Sour taste 4.00£0.00 5.80+0.44 6.96+0.08° 8.14+0.58"
Overall acceptability 6.20+0.54 6.784+0.83" 6.30+0.44™ 470+0.44°

YRefer to Table 1 for abbreviations.

YSensory scores of all attributes were evaluated from none at all (1 point) or dislike extremely (1 point) to very strong (9 points)
or like very much (9 points). Values are means * standard deviations of 20 panelists. Means with different superscripts within
a row indicate significant difference (p<0.05).
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