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Abstract

This study was carried out to investigate the properties of cucumber kimchi prepared with different minor
ingredients(potato, puchu). Acidity, pH, color value, hardness, and lactic acid bacteria were measured under the
condition of 10°C for 25 days. Five conditions of making cucumber kimchi included: cucumber kimchi with puchu
300 g(treatment 1, control), cucumber kimchi with potato 90 g, puchu 210 g(treatment 2, S-1), cucumber kimchi
with potato 150g, puchu 150 g(treatment 3, S-2), cucumber kimchi with potato 210 g, puchu 90 g(treatment 4,
S-3), cucumber kimchi with potato 270 g, puchu 30 g(treatment 5, S-4). Hardness of cucumber kimchi appeared
higher values as the potatoe's volume increased(S-1, S-2, S-3, S-4), during all fermentation days. The results
showed very significant values in pH(p<0.001), acidity(p<0.001), "L" of lightness(p<0.05), hardness(p<0.001),
lactic acid bacteria(p<0.001) according to fermentation. And the results showed very significant values in "a" of
redness(p<0.01), hardness(p<0.001) according to cucumber kimchi samples. These results showed that fermen-
tation patterns of cucumber kimchi were influenced by the different minor ingredients used.
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Table 2. Change in pH and acidity of cucumber kimchi with various potato and Puchu

tation at 10T

o) &

@0} WEF

r°“

A EFDFLEA

addition during fermen-

Characteristics Fermentation Treaments F-value
time(days) Control” s-1? s g3 S-4%
1 #9554:0.01947  45.5940,0147 4555001 45.63:0.02 5.650.02*
4 45.06+0.01° 45.13£0.02° #5.06:0.01° 45.18+0.01° 45.09£0.02°
7 #5.02+0.01° 44.86+0.02° 45,07+0.01° 45.06£0.01° 45.1420.02°
10 44.770.02° #4.600.01° #4.72+0.01¢ #4.58+0.02° 4.64+0.02°
pH 13 #4.48+0,01° 4.30+0.01° #4.33+0.01° #4.26+0.01° #432+0.01° 26857
16 #4.41£0.01° #4.15:0.02° #4.22+0,02° #4.10£0.01° 4.06+0.01°
19 #4.130.01° #3.9520.03" 43.9740.02° #3.94+0,03" 3,930,017
2 £3.92+0.02% #4,000.00% #3.87+0.01% 3 88+0.01% #3.93+0.01°
25 #3.910.02° #3.97+0.01° 3.84+0.01% #3.85+0.01¢ #3.840.02°
F-value 1.40
1 #0.22+0.01F #0.23+0.02° #0.210.017 #0.180.017 %0.19+0.017
4 40.34:0.01° 40.30+£0.01° #0.33£0.03" 40.28+0.01° 40.33+0.01°
7 40.43+0.02° #0.60::0.01* 0.33+0.01° 40.33+0.01* 40.25+0.02°
10 40.70+0.03" 40.80+0.01° #0.72+0.01° 40.82+0.01° 40.80+0.01°
Acidity 13 #0.82:0.01°€ 0.83:0.02° 40.84+0.03¢ %0.91+0.03¢ %0.84+0.01¢ 14923™"
16 40.82+0.03¢ 40.96+0.01° #0.98+0.02° %0.92+0.01° 40.900.01°
19 40.92+0.02° 41.020.01° 1.02+0.03° 41.01£0.01° *1.03£0.01°
22 41.03£0.01*" 41.00+0.024° A1.11£0.01 41.1120.02*® £1.04+0.03"2
25 41.05+0.03* A1.05£0.01 A1.11+0.03 41.14£0.01* #1.13£0.02*
F-value 0.94
" Control : cucumber kimchi with puchu 300 g.
7 S-1 : cucumber kimchi with potato 90 g, puchu 210 g.
» §-2 : cucumber kimchi with potato 150 g, puchu 150 g.
9'S-3 - cucumber kimchi with potato 210 g, puchu 90 g.
 S-4 : cucumber kimchi with potato 270 g, puchu 30 g

9 Value are meanst standard deviation.

? Means with different letters at right side within a column are significantly different at a=0.05.
® Means with different letters at left side within a row are significantly different at @=0.05
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Table 3. Change in color value(L)(a)(b) of cucumber kimchi with various potato and Puchu addition during
fermentation at 10C

Fermentation Treatments
Characteristics | F-value
time(days) Control" $-1% $-2¥ s-39 S-47
1 94127200197 A40.48:0.02* 441.44:0.03 *47.59+0.01" #45.330.01*
4 #39,78+0.01°° #39.07+0.01%° #32.85+0.03%C #37.1120.01%° *38.98+0,01%°
7 #43.57+0.02°C #37.740.01%¢ #309.79+0.02%¢ #35.79+0.01% #35.75+0.01%
10 #42.23+0,01® #47.87+0.02°" 435.62+0.02*" #37.80+0.01* £37.25+0.02*°
L 13 £38.23+0.02°C £36.33+0.015¢ 36.830.01%° 444.52+0.01°C #37.10£0.01%  3.08"
16 #36.17£0.01%° #36.10+0.01°C #39.04+0.01%° #35.68+0.02°C #43.9120.01%°
19 #3335+0.01° 434.34:0.01¢ 33 0320.01¢ #36.0.80.01° 35.76:0.01°
22 #37.69+0.02°C 35.62+0.02% #38.230.01%° #37.26+0.01%° #37.18+0.01%
25 434.52+0.01°C #35.15+0.01% #36.300.01°° #37.13+0,02° 439,65+0.05°
F-value 0.57
1 ©12.83+0.01° 5¢11.40+0.01B 83 52+0.02° #13.39+0.01% #14.83:0.06°
4 €10.25+0.01% 512712001B  *®10.67+0.01° #15.02+0.01° #12.46:0.01°
7 9.09+0.01*® 51230£0.01°°  *"16.49:0.01"  *14.18+0.01°° *17.20£0.01"
10 931001 5C7.2120.01*® 18.230.01°°  *19.65:0.02*° 418.480.01*°
a 13 11.0320.00* 519,310,001 #5)1.630.01* *13.40£0.01* #1926:0.01*  0.0485
16 ©16.180.01* °15.600.01* 4%13.28+0.01* #18.95:0.01* *16.380.01*
19 €15.23+0.014 5C14.09+0.01* AB1g.37+0.01 A17.85+0.01* 419.06+0.01*
22 ©9.64+0.01* 514.6120.01"°  *P16.14+0.01"°  *15.87:0.01*° #15.35+0.01*
25 ©15.28+0.00* #°15.2820.01* *815.06£0.01* #20.63:0.01* #16.39:0.01"
F-value 4.48%*
1 B11.78+0.01%° *P18.0740.01"°  *P1110+0.02°°  *16.48z0.01*° 417.95+0.01°
4 £10.23£0.014° 43189001 #P13.93:0.01"®  *14.98:0.01"° *10.26+0.01"®
7 F3.080.01* 8137240017 *15.8240.01°°  *16.05:0.01"° #17.420.01*"
10 58.56+0.01° #87.1740.01° *%15.280.01" *19.550.01° *16.330.01°
b 13 515.2120.01° #817.2240.01%°  *P17.43:001*°  *13.38:0.01"° *18.91£0.01"®  0.79
16 B13.52+0.01° *14.07£001"®  *P17.6920.01"°  *18.02:0.01° #17.5120.01*®
19 F18.18+0.01* *816.29+0.01* *$16.510.01 #16.58+0.01* £15.52+0.01%
22 P9.61+0.01® 14021001 *P15574:001°°  A14312001%° 21476001
25 516.42+0.01° 16432001 *P13.03:0.01°°  *16.480.01*° #12.35+0.01°
Falue : 2.11

Y Control : cucumber kimchi with puchu 300 g.

? S-1 : cucumber kimchi with potato 90 g, puchu 210 g.

» S2 : cucumber kimchi with potato 150 g, puchu 150 g.

9 $-3 : cucumber kimechi with potato 210 g, puchu 90 g.

 $4 : cucumber kimchi with potato 270 g, puchu 30 g.

% Value are means+ standard deviation.

" Means with different letters at right side within a column are significantly different at @=0.05.
® Means with different letters at left side within a row are significantly different at @=0.05.
*p<0.05, "p<0.01.
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Table 4. Change in hardness of cucumber kimchi with various potato and Puchu addition during fermentation

at 10T
Characteristics Fermentation Treatments F-value
time(days) Control” s-1? s-2% s-3% s4”
1 Pe6.42+30.0°77  Bpa.1125.77"" F143.00410.00°  P13032+10.00°  A142.4245.77°
4 €216.48:5.5* B215.4746.43% 5730.833.06* 53231+1041*  A231.3115.03*
€174.63+1.53" 5182.2444.16 5185.32+6.00° $180.73+2.00° A221.65+2.00°
10 “153.4124.58%  P17293+3.79%  P172424265°°  B17281+436°  A186.18+2.52%
Hardness 13 €126.7022.00° 5154.8244.73° B165.87+1.53¢ B183.45+1.53¢ A188.55£2.65°  11.67"
16 €102.7444.51° 547.61+4.93¢ 5147.06+2.31° 5139.53+5.51° A197.80+1.53¢
19 €124.91+2.52%¢ B132.63+11.36°  P156.38+4.93%C P146.28+4.73% A245.02+2.525¢
2 €10446+8.08%  P141.3335.03%  P157424265%C  B170.5844.93"C  A234.18+4.04%
25 77.54+4.36° 5141.33+5.29° 5158.25+2.52° 5168.10+4.36° Al181.10£1.00°
F-value 1639

" Control : cucumber kimchi with puchu 300 g.
9 S-1 : cucumber kimchi with potato 90 g, puchu 210 g

? 82 : cucumber kimchi with potato 150 g, puchu 150 g.

¥ S3 : cucumber kimchi with potato 210 g, puchu 90 g.
 8-4 : cucumber kimchi with potato 270 g, puchu 30 g
9 Value are meanst standard deviation.

" Means with different letters at right side within a column are significantly different at @=0.05.

% Means with different letters at left side within a row are significantly different at @=0.05.

™ p<0.001.
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Table 5. Changes in lactic acid bacteria of cucumber kimchi with various potato and Puchu addition during

fermentation at 10T

Characteristics Fermentation Treatments F-value
time(days) Control” S-1? g9 g-3? g9
1 495 93+0,007°" 5.4410.04° 45.72+0.07° #6.23+0.00° 45.530,04°
4 #6.89:£0.79" #7.2340.19 6496022 #6.72:+0.59° £7.15£025P
‘ 7 #8.85+0.03%¢ 48.06+0.36°C #8.10+0.26° 49.20+£0.06°C 48,040 455
Lac,zc 10 A9 70+0.21® 49.10+0.00* 49,69+0.28" 49 95+0,25"8 29.74+0.37" -
baictleﬁa 13 £10.040.05* %9.82+0.33* 49 880,24 410.04+0.29" 9,6340.14* |
16 %9.710,32"% 49.860.28"" *10.04+0.30"" #9,830.14"° £10.08+0.41%"
20 #9,710.23" #9.64:0.08" #9.80+0.12*® 49,950,220 49.80+0.19"®
25 %9.52+0.28"" 9.60:£0.03* %9.18+0.31*° %9.18+0.31*® %9.2040.23*"
F-value 1.29
D Control : cucumber kimchi with puchu 300 g.

» §-1 : cucumber kimchi with potato 90 g, puchu 210 g.

? S22 : cucumber kimchi with potato 150 g, puchu 150 g.

9'8-3 : cucumber kimchi with potato 210 g, puchu 90 g.
% -4 : cucumber kimchi with potato 270 g, leek 30 g.
8 Value are meanst standard deviation.

? Means with different letters at right side within a column are significantly different at =0.05.

® Means with different letters at left side within a row are significantly different at @=0.05.
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