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Abstract

The effects of yeast on the fermentation of kimchi were investigated. The treatments were divided
into two groups; yeast treatment during salting of Chinese cabbage(YS) and yeast treatment added
in kimchi preparation(YF—-kimchi). The edible periods of the kimchi after yeast treatment during salting
(YS ~kimchi) was extended 4~5 days by the results of pH, acidity, sensory quality. The activities
of amylase, polygalacturonase and B—galactosidase of YS~kimchi were retained at low levels compared
to non—treated condition throughout all fermentation periods, whereas protease activity was not significant
different from the non—treated condition. In addition, the contents of total hexose and uronic acid
did not show remarkable change throughout fermentation, but total pentose was decreased by more
than 7% at the early-middle stage of fermentation(7~14 day after soaking). The change of free amino
acid content was decreased by 16~44% than the non-treated condition. In contrast, in the YF-kimchi,
the sensory quality was not.good. The activities of amylase, protease, polygalacturonase and p—gal-
actosidase were appreciably higher than that of the non—treated condition. Meanwhile, the contents of
total hexose, total pentose and uronic acid, as products of degradation of cell wall constituents by
the above enzymes, were decreased by 18 ~68% throughout fermentation than the non-treated con—
dition, and total free amino acids were higher than the YS—kimchi. Thus, yeast treatment during salting
was found to be more effective to extend the edible periods of the kimchi.
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Fig. 1. Effect of yeast treatment on the pH of kimchi
during fermentation at 10°C.
YS kimchi was prepared with the salted Chinese ca—
bbage treated with yeast during salting for 24hrs at
20°C.
Yeast was added in YF kimchi at mixing all sub-
ingredients after general salting.
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Fig. 2. Effect of yeast treatment on the titratable acidity
of kimchi during fermentation at 10°C.
Abbreviations(YS and YF) are the same as Fig. 1.
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Table 1. Effect of yeast treatment during salting of Chinese cabbage on the content of reducing sugar (mg2%)

5°C 10°C 20°C
Salting hours
Control YS Control YS Control YS
0 1859.23(100)  1841.74(100) 1869.43(100) 1877.35(100) 1841.33(100) 1845.67(100)
6 1214.33( 65)  1098.72( 60) 897.12( 48) 863.42( 46) 791.63( 43) 493.63( 27)
12 899.98( 48) 810.56( 44) 747.60( 40) 694.49( 37) 644.35( 35) 299.77( 16)
18 834.56( 45) 798.27( 43) 691.53( 37) 656.95( 35) 625.94( 34) 208.38( 11)
24 830.62( 45) 780.56( 42) 654.15( 35) 655.62( 35) 589.12( 32) 172.44( 9)

Abbreviation(YS) is the same as Fig. 1. Parenthesis denotes the relative percent of zero day.



22AYT AANDFFA Zre A7 &

A nlAE 3 1081

Table 2. Effect of yeast treatment on the total microorganism and lactic acid bacteria of kimchi during fermentation

at 10°C (Log cell/mlD)
. Total Lactic acid o
Treatments Fermentation days microorganism(T) Yeast bacteria(L) L/T(%)
0 6.788 2.380 4.699 69.22
Control 7 7.728 3.556 7.239 93.67
14 7.980 4114 7555 94.67
21 8.100 5.041 7.328 90.46
0 7.043 2.643 4477 63.59
Vs 7 7.450 3.724 7.015 94.16
14 7.818 4826 7.327 93.71
21 7.987 5.279 7.281 91.24
0 7.785 4.556 4.954 63.63
YF 7 7.989 5.234 6.690 83.83
14 8.475 5361 6.845 80.81
21 8.302 5.610 7.109 85.65
Abbreviations(YS and YF) are the same as Fig. 1.
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Abbrev1at10ns(YS and YF) are the same as Fig. L.
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Table 3. Effect of yeast treatment on the alcohol insoluble substance(AIS) total hexose, pentose and uronic acid

contents of kimchi during fermentation at 10°C

Treatments Fermentation days AIS(%) Hexose”(mg%) Pentose”(mg%)  Uronic acid®(mg%)
0 5.7(100)" 241 145 144
Control 7 5.4( 95) 200 180 231
Ontro 14 5.2( 90) 190 420 272
21 5.0( 88) 221 270 384
0 5.7(100) 240 145 144
vs 7 5.7( 99) 177 167 232
14 5.5( 96) 181 388 276
21 5.3( 93) 218 303 375
0 5.7(100) 241 145 144
YF 7 5.6( 99) 136 147 159
14 5.3( 94) 143 210 127
21 5.2( 91) 71 149 181

YGlucose + fructose(determined by HPLC). PPentose was determined by orcinol method. Uronic acid was determined
by carbazole test. “Parenthesis denotes percent of zero day. Abbreviations(YS and YF) are the same as Fig. 1.
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Table 4. Effect of yeast treatment on the free sugar and ethanol contents of kimchi during fermentation at 10°C

(mg/kimchi 100g)

Treatments Fermentation days Glucose Fructose Mannitol Ethanol

0 95.2 146.2 3.4 -

7 85.0 1156 476 +

Control 14 73.0 1036 782 .
21 922 129.6 34.0 +

0 94.0 1452 32 -

vs 7 782 98.6 374 +
14 85.0 1156 54.4 +

21 90.0 130.8 782 +

0 95.4 146.0 33 -

YF 7 54.4 816 374 +
14 57.8 85.0 54.4 ++

21 25.4 458 85.0 et

~. Not detected, + Trace(<10ug), ++ Low(<20ug), +++ Much(<50ng). Abbreviations(YS and YF) are the same as Fig. 1.
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Table 5. Effect of yeast treatment on the changes in free amino acids of kimchi during fermentation at 10°C
(mg/kimchi 100g)

Fermentation days

Free

amino Control YS YF

acids 0 7 14 21 0 7 14 21 0 7 14 21
Asp 1522 2114 2300 3125 1522 880 1863 671 1522 2029 3733 -
Thr 78 758 950  10.69 784 345 750 9058 784 758 1000 11550
Ser 6244 6735 551 6125 6244 2800 4132 - 6244 5838 5917 116
Glu 4392 2167 300 3575 4222 638 1793 1892 4222 1805 2592 3282
Pro 3009 2250 1908 2544 3009 894 1648 004 3009 1755 1858 -
Gly 453 1091 1307 1256 453 462 969 - 453 904 1075 -
Ala 4432 5470 6258 5888 4431 2011 4674 - 4432 4638 5358 -
CySS 250 845 661 825 250 327 554 - 250 667 658 1544
Val 1063 1765 2058 2368 1063 732 1550 494 1063 1750 2175  17.14
Met 081 309 425 438 081 104 260 1642 081 563 472 4235
Tle 663 1212 1367 1481 663 467 1010 2175 663 1175 1498 -
Leu 772 1985 2275 2656 772 723 1669 2492 772 1850 2624 2344
Tyr 1395 3629 4025 4263 1325 1818 3088 3223 1325 2792 3725 3937
Phe 3188 1042 12667 12913 3188 5265 9775 8939 3183 87.83 10817 9856
His 825 1258 1142 1419 825 550 969 1273 825 958 792 1173
Lys 965 2038 9225 2499 965 733 1599 2442 965 1583 2195 3478
Arg 2067 2317 1875 2636 2067 975 1749 2216 2067 1858 2730 2874

Total 31955 369.80 45152 550.98 31955 20633 38040 365.62 31955 397.06 487.30 462.00
Abbreviations(YS and YF) are the same as Fig. 1. -0 Not detected
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Table 6. Texture of kimchi treated yeast during fermentation at 10°C

Treatment Fermentation Hardness Cohesiveness Adhesiveness Gumminess
days (x10" dyne/cm® (x10° dyne/cm) (x10° dyne/emd

0 3.46+0.37 2.11£0.37 1.63+0.25 0.73+0.75

Control 7 350+0.38 1.59+0.08 0.76 £ 0.66 0.64+0.28
14 2.73+0.33 1.63£0.16 145%0.32 0.58+0.26

21 2.656+0.18 1.35%£0.21 1.44£0.20 036*+1.12

0 3.45%0.33 2.11%0.19 1.63+0.40 0.73%1.10

Ys 7 3.07£0.28 2.06%£0.33 1.99%0.36 0.72£0.99
14 3.11£0.26 1.53%0.20 1.82£044 0.47+0.35

21 351%0.30 157%0.21 0.87+0.23 0.51+0.39

0 3.45%0.19 2.09%0.09 159£0.22 0.77£0.76

YF 7 2.99+0.22 1.49+0.11 1.18£0.33 0.44+0.36
14 2.39+0.30 1.61+0.23 1791054 0.6310.44

21 2.30+0.31 141£0.22 2.51%+0.29 0.59%0.39

Abbreviations(YS and YF) are the same as Fig. 1. "Mean*S.E. of three groups for each treatment.
Triplicate determinations were done for each groups with a rheometer.

Table 7. Sensory quality of kimchi treated yeast during fermentation at 10°C

Fermentation days

Treatments Senso! ualit;
Ty quatlty 0 7 14 21

Sour taste 1.0+05% 3410.18 3.7+01%® 46102
Control Cripsness 41%0.1%4 3.0+0.1%8 2.7£0.1°F 2.4+0.2°®
Overall taste 2.1+0.34 43+05% 3.0+04" 20102
Sour taste 101044 3.0+0.2% 35+0.3% 40102
YS Cripsness 4.0+0.2%4 3.6+0.3% 3.3+0.2% 3.0%0.1%
Overall taste 21%0.1% 45+0.4* 38+0.2% 25+0.1°4
Sour taste 1.0£04% 39+0.2%" 43%0.3*% 4702
YF Cripsness 41+02* 25+02 23101 17£02¢
Overall taste 2.1+£03 2.8+0.2%® 20+0.2% 1.1£03°

2~ %Different superscripts within a column(A~C) and row(a~d) indicate significant differences(p<0.05).
Abbreviations(YS and YF) are the same as Fig. 1. Sour taste, overall taste, cripsness: 1; very low or very poor,
2; low or poor, 3; moderate, 4; strong or good, 5; very strong or very good.
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