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Abstract

This study investigates the kimchi from Jangsu area (JSK) and its comparison with commercial kimchi (CMK). We
conducted a sensory evaluation for the pH, titratable acidity, salinity, hunter's color values and mechanical characteristics of
kimchi. The pH of JSK is significantly higher than CMK throughout the fermentation (p<0.001). At 15 days, JSK reached
the stage of optimal maturity for pH 4.23~4.55 and CMK showed pH 3.96~4.00 as conditions after the optimal maturity
(»<0.001). From the results of acidity analyses, CMK also showed higher acidity values than JSK (p<0.001), indicating that
the rate of fermentation progress was faster in CMK. Salinity of JSK was a litter higher than CMK1 and CMK2 (p<0.001)
and JSK indicated significantly higher L, a, b values during fermentation (p<0.001). Moreover, the textural values were
significantly higher in JSK2 and JSK3 retaining hardness of the tissues. In the sensory assessment, the color, flavor, crispness,
taste, and overall preferences were higher in JSK3 at 15 days and 30 days than CMK. Therefore, it seems necessary for recipe
developments of kimchi with local characteristics in order to industrialize kimchi by using alpine crops at Jangsu area.
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Table 1. Ingredient for kimchi preparation of manufac-
turing company in Jangsu area

Samples
Ingredient (g)

JSK1" JSK2 JSK3

Salted Chinese cabbage 690 720 700
Red pepper powder 55 60 60
Mixed garlic 34 35 39
Mixed ginger 10 10 7
Radish 70 60 50
Small green onion 25 20 23
Onion 20 19 34
Waxy rice paste 20 15 10
Sugar 10 5 8
Fluid anchovy sauce 30 33 30
Salt-fermented shrimps 18 20 25
Chives 14 10 8
Pear juice 0 0 5
Salt 2 2 0
MSG 2 1 1
Total 1,000 1,000 1,000

D JSKI1: Kimchi prepared from A manufacturing company in
Jangsu area.
JSK2: Kimchi prepared from B manufacturing company in
Jangsu area.
JSK3: Kimchi prepared from C manufacturing company in
Jangsu area.
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pHe} A== pH meter(DE/PP-15, Sartorius, Germany)<}
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(Kang et al 1991).
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Table 2. Texture analyzer setup condition

Cutting force

Test mode and option Return to start

Pre-test speed 5.0 mm/s
Test speed 1.0 mm/s
Post-test speed 10.0 mm/s
Strain 60%

Trigger force Auto - 5 g

Probe type Blade set with knife
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Table 3. Changes in pH of kimchi during fermentation
for 30 days at 5C

Fermentation period (day)

Samples

15 30 F-value
JSK1V 55320007 4442005 3.96x0.04" 1072227
JSK2 5.410.02°¢ 4234002 3.93+0.03° 234634
JSK3 5.76+0.03* 455£0.03"*  4.03+0.02* 276468
CMKl  5.15+0.13" 4.00£0.01"°  3.7740.02° 27970
CMK2 520002 3.96:0.07°  3.58+0.03° 86.951™
F-value  47.073™ 99.663" 83.320™

D JSK1~JSK3: Kimchi with baechu from Jangsu area. CMKI,
CMK2: commercial baechu kimchi.

2 27¢ Value with different superscripts within the same row are
significantly different by ANOVA with Duncan's multiple range
test at p<0.05, ™" p<0.001.

» AP value with different superscripts within the same column
are significantly different by ANOVA with Duncan's multiple

range test at p<0.05, " p<0.001.
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Table 4. Changes in titratable acidity of kimchi during
fermentation for 30 days at 5C

Fermentation period (day)

Samples

1 15 30 F-value
JSKIV  034£0.047%  0.70:0.02"  0.980.04° 2304847
JSK2  03740.03%  0.80:0.02°  1.02+0.03" 412386
JSK3  02940.01°C 068003  092+0.02°  647.047
CMKI1 048003  0.89+0.01™  125:0.02* 957214
CMK2 0512001 097:0.04" 1272004 291467
Fvalue 342047 54,552 634117

D JSK1~JSK3: Kimchi with baechu from Jangsu area. CMKI,
CMK?2: commercial baechu kimchi.

2 27¢ Value with different superscripts within the same row are
significantly different by ANOVA with Duncan's multiple range
test at p<0.05, ™" p<0.001.

» A™D yalue with different superscripts within the same column
are significantly different by ANOVA with Duncan's multiple

range test at p<0.05, ~ p<0.001.
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Table 5. Changes in salinity of kimchi during ferme-
ntation for 30 days at 5T

Fermentation period (day)

Samples

1 15 30 F-value
JSKIV  2.59+0.03*24Y 225+0.03%  2.44+0.01*  104.693""
JSK2 2404003  238+0302% 2.41+0.01%  2.068™
JSK3  221£0.01°°  227+0.05*® 2.37+0.00°C 22.286"
CMKI  2.09+0.02°  1.97+0.04°° 229+0.02° 12.537"
CMK2  227+0.08C  2.13x0.01°° 1.98+0.01® 23.518™
F-value  49.699™ 53.8277"  797.740°

Y JSK1~JSK3: Kimchi with baechu from Jangsu area. CMKI,
CMK?2: commercial Chinese cabbage kimchi.

2 27¢ Value with different superscripts within the same row are
significantly different by ANOVA with Duncan's multiple range
test at p<0.05, “p<0.01, ""p<0.001.

» A™D yalue with different superscripts within the same column

are significantly different by ANOVA with Duncan's multiple

otk

range test at p<0.05,  p<0.001.
™ Not significantly.
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20.64~21.959] 7S e =T 1 JSK27} 22712 7V =
Sk, CMKI1°] 20.64% & 3hS YeRiATE A7 15U
o= & At el S Holw folARl Aol& YERS
W(p<0.001), 27 3044 = A A4t AlAHA 7 =2 7
= FABFAR AL, CMK2= A174717t Bt 18] grol fhas)

=
78S HItHp<0.001). AN =2 YehllE aghke A% 1

Table 6. Changes in L, a, and b values of kimchi during fermentation for 30 days at 5C

Fermentation Samples
period (day) JSK1Y JSK2 JSK3 CMK1 CMK2 F-value
1 22.09+0.02°2® 22.71+0.00° 21.68+0.01 20.64+0.01°® 21.95+0.01° 129.625™
15 21.50+0.00°) 22.67+0.01°8 23.37+0.05* 22.40+0.01° 21.86+0.01% 107.705™
- 30 22.460.01"* 22.78+0.01* 21.66+0.00° 18.8620.01°¢ 20.50+0.01% 576.800""
F-value 285.045"" 79.636™" 235.636" 839.800"" 219.875"
1 24.97+0.00°* 25.62+0.01%* 23.03+0.00° 20.21+0.01 18.24+0.01°* 211.810™
15 23.72+0.01°5 22.73+0.00° 23.95+0.01%* 20.46+0.00% 17.66+0.01° 198.031"
: 30 18.83+0.01%¢ 20.15+0.01* 17.47+0.01°¢ 9.37+0.07°¢ 11.51£0.00% 584.431""
F-value 198.467" 184.909"™ 301.09™"1 680.176™" 267.786™"
1 13.19+0.00% 13.82+0.01%® 13.52+0.01"8 12.19£0.01°® 13.400.01° 103.735™
15 13.32+0.00% 14.37£0.01°* 14.72+0.00* 13.51£0.01°* 13.45+0.00% 177.100™
° 30 12.96+0.01¢ 14.35+0.00* 13.49+0.01™ 10.94+0.01<¢ 12.52+0.00% 378.053"™
F-value 175.400™ 206.150"" 121.182™ 341.154™ 147.800™"

Y JSK1~JSK3: Kimchi with baechu from Jangsu area. CMK1, CMK2: commercial baechu kimchi.
2 27¢ Value with different superscripts within the same row are significantly different by ANOVA with Duncan's multiple range test

at p<0.05, ™" p<0.001.

3 A~C Value with different superscripts within the same column are significantly different by ANOVA with Duncan's multiple range test

ok

at p<0.05, "™ p<0.001.
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Table 7. Changes in the cutting force of kimchi during fermentation for 30 days at 5T [gt]
Fermentation period (day)
Samples
1 15 30 F-value
JSK1Y 7,009.54+126.3°4 6,119.54+222 .34 4,901.86+317.44°8 16467
JSK2 7,361.72+132.82% 6,661.72+194.82 5,392.414321.25% 13.346™
JSK3 7,321.224266.86™ 7,017.224329.24 6,119.98+431.82°* 15827
CMKI 6,464.00+251.02%48 6,064.00+120.94" 4,464.73+211.99"8 17.547"
CMK2 5,791.40+161.46" 5,491.40+277.45 3,981.37+364.76°C 27626
F-value 4272 15.872"" 28.805™"

Y JSK1~ISK3: Kimchi with baechu from Jangsu area. CMK1, CMK2: commercial baechu kimchi.
2 27 yalue with different superscripts within the same row are significantly different by ANOVA with Duncan's multiple range test

sk

at p<0.05, ™ p<0.001.

» A~€ Value with different superscripts within the same column are significantly different by ANOVA with Duncan's multiple range test

at p<0.05, * p<0.05, ™" p<0.001.
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Table 8. Sensory evaluation scores on kimchi during fermentation for 30 days at 5T

Fermentation period (day)

Sens01.”y . Samples
characteristics 1 15 30 Fovalue
JSK1V 6.17+0.72°? 5.9240.99 6.25+0.62° 0.572"
JSK2 5.33+1.15® 5.25+1.05%® 5.08+0.67° 0.202"
JSK3 5.75+0.87 5.08+0.90%° 5.83+1.11% 2.170™
Color
CMK1 3.83+1.40° 4.50£1.00° 4.92+1.08° 2.594"
CMK2 4.67+1.30" 4.83+1.26 5.17+1.46° 0.428™
F-value 8.127™" 3.040 4.673"
JSK1 4.8340.94° 5.4240.90 5.17+0.72% 0.922™
JSK2 4.73+1.02° 4.97+1.67 5.00+£1.47 0.045™
JSK3 4.90+0.95° 5.33+0.89 5.9240.79° 2.538™
Flavor
CMK1 5.49+1.08%° 4.67+1.15 4.62+0.80° 0.240™
CMK2 5.92+0.90° 4.75+0.86 4.83+1.03° 1.967™
F-value 2.769" 1.072™ 2.722"
JSK1 5.31+1.07® 4.81+1.26™ 5.74+0.86° 2.280™
JSK2 5.50+1.38% 5.25+1.05% 5.17+0.58% 0.323™
JSK3 6.25+0.75 6.00+0.85° 5.67+0.77° 0.084™
Crispness . . <
CMK1 4.75+1.21° 4.17+1.03¢ 4.50+0.95% 0.723™
CMK2 4.58+0.99" 4.33+0.77° 4.08+0.99° 0.816™
F-value 4.325™ 6437 11.352"
JSK1 4.83+0.9453 5.17+0.82% 5.25+0.75% 5.475"
JSK2 4.25+0.75° 5.08+1.08° 5.0240.95° 1.371™
JSK3 5.18+0.83% 6.03+0.85* 5.52+0.95%B 4.180°
Taste
CMK1 5.58+0.67 4.17+0.93® 4.01£1.16"® 12.193™
CMK2 5.75+0.86% 4.58+0.99"8 4.86+0.94%8 5.183"
F-value 10.062™ 6.951"" 5.265"
JSK1 4.92+1.24% 5.22+0.96° 5.30+0.74° 1.848™
JSK2 4.59+0.79° 5.04+0.61° 5.08+0.63% 0.466™
Overall JSK3 5.16+0.93® 5.30+0.65° 5.6420.80° 0.541™
acceptance CMK1 5.33+0.78%A 4.00+1.12%8 3.75+0.96% 9.280™"
CMK2 5.67+0.65* 5.02+0.92%B 4.42+1.08"B 5.617"
F-value 2.626" 4.394° 8.941™

Y JSK1~JSK3: Kimchi with baechu from Jangsu area. CMK1, CMK2: commercial baechu kimchi.
2 a7¢ yalue with different superscripts within the same column are significantly different by ANOVA with Duncan's multiple range test

sk

at p<0.05, * p<0.05, ™ p<0.01, ™ p<0.001.
3 A~B value with different superscripts within the same row are significantly different by ANOVA with Duncan's multiple range test

at p<0.05, * p<0.05, ~ p<0.01, ™ p<0.001.
™ Not significantly.
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