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Abstract

To enhance the physiological activities and reduce the off-flavor of garlic in kimchi, we manufactured kimchi seasoning
replaced with 25~75% black garlic, we evaluated microbiological, physico-chemical and sensory evaluation. The changes
of total aerobic and lactic acid bacteria were similar between the control and the kimchi seasoning replaced with black
garlic during storage periods. The lightness of the kimchi seasoning replaced with black garlic was lower than that of the
control and decrease of lightness was proportional to the concentration of black garlic. The redness and yellowness of the
kimchi seasoning replaced with black garlic were decreased to the concentration of added black garlic and changes of the
redness in all the samples were slightly increased during storage periods. But the yellowness did not change during storage
periods. The changes of pH and acidity did not differ between the control and the samples of replaced with black garlic
during storage periods. The sensory parameters including taste and flavor did not differ among treatments during storage
periods. But color and overall acceptance of the control and sample replaced with 25% black garlic were higher than those
of the samples replaced with 50 and 75% black garlic.
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Table 1. Recipe of kimchi seasoning replaced with black garlic

Recipe (%)

Materials - . .

Control 25% black garlic 50% black garlic 75% black garlic
Radish 39.00 39.00 39.00 39.00
Red pepper powder 13.00 13.00 13.00 13.00
Sucrose 6.40 6.40 6.40 6.40
Crushed garlic 18.93 14.20 9.46 4.73
Crushed black garlic - 4.73 9.46 14.20
Pear 3.90 3.90 3.90 3.90
Water parsley 3.90 3.90 3.90 3.90
Salted & fermented shrimp 3.90 3.90 3.90 3.90
Onion 3.90 3.90 3.90 3.90
Crushed ginger 2.60 2.60 2.60 2.60
Allium fistulosum 1.82 1.82 1.82 1.82
MSG 1.35 1.35 1.35 1.35
Sesamine oil 0.78 0.78 0.78 0.78
Pine nut 0.26 0.26 0.26 0.26
Seamine seed 0.26 0.26 0.26 0.26
Total 100.00 100.00 100.00 100.00
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Table 2. Changes of total aerobic bacteria counts in kimchi seasoning replaced with black garlic
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(Unit: CFU/g)

Storage period (day)

Treatment
0 1 7 10 15
Control 1.2x10°8D 2.0x10°* 4.3x10%4 1.1x107* 3.4x10™* 1.1x10%*
25% Black garlic 8.8x10%8 1.0x10°A 3.5x10%A 8.8x10%8 3.0x107AP 9.4x10™A
50% Black garlic 9.4x10*8 1.3x10°* 4.5x10%4 7.1x10%8¢ 1.8x107® 7.6x1074
75% Black garlic 1.5x10%4 1.9x10°* 3.2x1004 6.1x10%¢ 2.3x10™AB 8.9x1074

D Means with different superscripts within the same a column (*) and a row (*°) were significantly different (p<0.05).
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Table 3. Changes of lactic acid bacteria counts in kimchi seasoning replaced with black garlic

(Unit: CFU/g)

Storage period (day)

Treatment
0 1 4 7 10 15
Control 1.1x10°4Y 1.3x10°* 2.2x1008 7.3x10%4 1.4x10™* 8.5%x10™A
25% Black garlic 8.5x10%* 9.8x10** 1.5x10%5 7.8x10%A 1.8x10™* 4.2x10™8
50% Black garlic 8.3x10%" 1.1x10°* 3.5x10%* 5.2x10°8 9.6x10°* 7.5%107AB
75% Black garlic 1.1x10°* 1.5x10%* 2.2x10%8 3.8x10°8 1.2x10™* 5.2x10™AB
Y Means with different superscripts within the same a column (*) and a row (*°) were significantly different (p<0.05).
Table 4. Changes of Hunter’s color values in kimchi seasoning replaced with black garlic
Storage period (da
Treatment gp (day)
0 3 7 10 15

Control 35.5420.67*" 35.57+0.59*4 34.87+0.78*4 35.48+0.89** 35.76+0.61**
25% Black garlic 35.060.46"® 35.2240.69*P 34.1520.62™" 34.84+0.70°* 34.87+0.6478

. Lightness B B 2AB aA B
50% Black garlic 34.50+0.60" 34.45+0.59 34.19£0.75 34.68+0.65 34.73+0.89"
75% Black garlic 34.40+0.74" 34.42+0.71° 33.48+0.58™ 33.68+0.62"° 34.29+0.50"F
Control 8.75£0.37° 8.80+0.43"" 9.12+0.47* 9.38+0.38* 9.32+0.40°*
25% Black garlic Red 8.43+0.39"4 8.39+0.40°* 7.9120.42°" 8.76£0.41"° 8.49+0.32°®

caness

50% Black garlic 7.51£0.37*® 7.64+0.35" 7.76£0.51*® 7.81+0.36™ 7.80£0.35%
75% Black garlic 7.10£0.36™ 7.08+0.33* 6.92+0.34* 6.77+0.45% 7.07+0.39%°
Control 6.24+0.35% 6.300.33>* 7.19£0.46* 6.58+0.31>* 6.79+0.38"*
25% Black garlic 5.80+0.42*4 5.83+0.34" 6.15£0.34" 5.94+0.38"8 5.72+0.50°

. Yellowness B bC B bC bB
50% Black garlic 5.23+0.23 5.30+0.38 6.14+0.55" 5.41+0.31 5.40+0.23
75% Black garlic 5.23+0.26" 4.94+0.23"™C 5.26£0.39* 4.58+0.39"° 4.86+0.39™C

D Means with different superscripts within the same a column (*) and a row (*°) were significantly different (p<0.05).
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Table 5. Changes of pH in kimchi seasoning replaced with black garlic

Storage period (day)

Treatment
0 1 4 7 10 15
Control 5.6440.11°A 5.75+0.08" 4.9240.08"" 4.67+0.04 4.50+0.14* 4.45+0.09*
25% Black garlic 5.38+0.12°8 5.58+0.12*8 5.09+0.05¢* 4.69+0.12% 4.48+0.07°* 4.48+0.08*
50% Black garlic 5.39+0.08® 5.54+0.07® 5.19+0.11°4 4.70+0.08 4.53+0.11* 4.50+0.08*
75% Black garlic 5.52+0.07°48 5.67+0.09°" 5.12+0.06* 4.73+0.08* 4.57+0.08 4.5240.06%

D Means with different superscripts within the same a column (*®) and a row (*°) were significantly different (p<0.05).

Table 6. Changes of acidity in kimchi seasoning replaced with black garlic (Unit: %)
Storage period (day)
Treatment
0 1 4 7 10 15
Control 0.40+0.042 0.4320.02°4% 0.66+0.04** 0.95+0.03 1.030.03* 1.1420.04*
25% Black garlic 0.49+0.04% 0.46+0.02* 0.64+0.03°8 0.94:£0.03%B 1.00+£0.05>8 1.12+0.03**
50% Black garlic 0.4440.04°A8 0.4320.02°4% 0.60+0.03® 0.88+0.04°° 0.97+0.03%8 1.06+0.02%®
75% Black garlic 0.39+0.04*" 0.4120.03 0.59+0.02°® 0.9120.045 0.9440.04°" 1.07+0.03*®

D Means with different superscripts within the same a column (*®) and a row (*°) were significantly different (p<0.05).
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Table 7. Sensory properties in kimchi seasoning replaced with black garlic

Treatment Taste Flavor Color Overall acceptance
Control 5.1£0.3*Y 5.10.3° 5.4+0.2° 5303
25% Black garlic 5.1+0.4° 5.2+0.3" 5.240.3* 5.1+0.3°
50% Black garlic 4.9+0.4 4.940.3° 4.4+0.2° 4.6£0.3
75% Black garlic 4.840.3" 5.0+0.4° 3.9+0.3° 3.8+0.3°

Y Means with different superscripts within the same column (*°) was significantly different (p<0.05).
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