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Abstract

In order to manufacture the alcoholic drinks using cultured wild ginseng roots(CWGR) of 5 and 10% (w/v), sugar
content of fermentation media was adjusted to 24-25 °Brix with white sugar and glucose. And 3 kinds of yeast
(S cerevisiae(KCCM 50757), S. cerevisiae (KCCM 50583) and S bayanus(ATCC 10601) were used and then
the quality of alcoholic drinks was analyzed by physical, chemical and sensory evaluation. Alcohol content was
highest value of 15.8% in 10% of CWGR, white sugar, and & bayarnus(ATCC 10601). Major alcohols were ethanol
and 1-propanol. Number of yeast cells increased to 5 days fermentation and slightly decreased afterwards. The
pH was decreased abruptly from 5.0 in initial fermentation to 3.1-4.1 in 5 days fermentation. Total sugar contents
were decreased continuously with fermentation periods and showed 7.0-10.5 °Brix in 20 days fermentation. Saponin
pattemns and contents were various and higher in wine treated with S bayanus(ATCC 10601). From the sensory
evaluation, the highest score of overall quality was observed in the alcoholic beverage of 10% (w/v) of CWGR,
glucose, and S cerevisiae(KCCM 50583).
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Fig. 1. Changes of ethyl alcohol contents during fermentation at 20C.

a cultured wild ginseng roots(5%) and white sugar, b. cultured wild ginseng roots(5%)
and glucose, ¢ cultured wild ginseng rootsg(10%) and white sugar, d cultured wild
ginseng Toots(10%) and glucose

W S cerevisiae (KCCM 50757), A S cerevisiae (KCCM 50583),

@ S bayanus (ATCC 10601)
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Table 1. Changes of number of yeast cells during fermentation period at 20C

(unit. log cells/mL)

Sirans CW(;:)R Sugars Fermentation period (days)
%) 0 5 10 15 2

5 white sugar 504 717:013 707010 711:0.11 7154013

S corevisize 5 glucose 504 729:009 69940 14 7005008 7134010
(KCCM 50757) 10 white sugar 504 743:011 73040.11 725:0 12 721:012
10 glucose 504 6484008 729:009 71540.13 708009

5 white sugar 504 71440 10° 71840 12 7104013 707:012

S, corevsiae 5 glucose 504 7.1840.09 711011 7012011 6904011
(KCCM 50583) 10 white sugar 504 624:0.12 7.33:0.09 7126009 69120.15
10 glucose 504 644008 72740.13 704:0 13 681008

5 white sugar 504 725009 706:009 69240.15 660+0.12

S bayanus 5 glucose 504 §99+0.12 7010 13 688:0.09 663011
(ATCC 10601) 10 white sugar 504 707:0.13 73980 15 717:0.14 697:0.14
10 glucose 504 6724010 726:011 699+0.11 6701011

UAdded amount of cultured wild gmseng roots(CWGR)
Values are mean+SD (n=3)
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Table 2. Changes of total acidity during fermentation period at 20T

(unit %)
Strans CWCBR Carbon souce Fermentation pertod(days)

(%) 5 10 15 20
5 white sugar 0.296:0 005 0289:0.006 02580005 0.357+0 006
S cerevisige 5 glucose 03190004 02740005 03120005 0.289+0.005
(KCCM 50757) 10 white sugar 02960 005 0.296+0 004 03040005 03040 005
10 glucose 03120004 0.289+0.004 0319+0 004 030420004
5 white sugar 02890005 02890 005 034240005 03420004
S, cerevsiae 5 glucose 02580005 03340005 0289+0.006 03340005
(KCCM 50383) 10 white sugar 02660 004 0.266+0 005 03190 005 030410006
10 glucose 0.3190.004 02890004 03120005 0.289:0005
5 white sugar 0.365:0 006 02430005 0296+0.006 03120004
S bayanus 5 glucose 0327+0005 034240006 03570003 02960005
(ATCC 10601) 10 white sugar 0.289+0 003 029610 005 03880 005 0289:0 005
10 glucose 03270005 033410 006 02960005 02960005

USee Table 1
SN Y gr A 2] 7} S, cerevisiaeCCM 50583)E o) &3t 10%

Hj Fibaa BEF FAGFL Table 20014 Hi uiet
o] E7|7ho] 73| met S71ske A¥e UE
= ol2ig et S EET AR Fole AU
o] A9 FfEo] UA ¥ tF-E] frlite] &tE
At Foll A7) gEolet Aae). Fitke) vsE &
HEH 3F R BT ¥EFOI GEE BAYT AT
7 Mo R B BT TRy Y2 A3 B3
t}. E3] 2E 20¢A 0l S. cerevisiaeKCCM 50757)E o] &
3to] 5% MjFIAT S APl IEPOR BEE B

Table 3. Saponin contents after fermentation

o] WAl Hrlsln xR YrE B Az
F7F 029%2 ¥lwE & F4kE Yehfled, S.
cerevisiae(KCCM 50757)E o] &8} 5% v it &
Hr7lely WAdgo g Feg B3 AT}t 036%2 7t
T ES e BTk AL B4R Fe] EHo) 583 4%
< "X ed 53] F4ko] oW Agto] Zelr] Wi
HASE 7lste] 4S8 w371 calcium carbonate S
o[ ¢ 3Igtd FshH o g FAS BEE WPHER5)0] AR

A71E @,

Strains CW(;’)R Carbon source Saponin (it ' ppm)
(%) Rg: Re Rb Re Rby Rb; Rd Rg; Rh,
5 white sugar 889 235 762 - 1945 - 1950 - -
S cerevisiae 5 glucose 6.4 1891 m - 2038 - 20.66 - -
(KCCM 50757) 10 white sugar 006 26 8.00 734 2183 - 2251 - -
10 glucose 671 1844 1039 78 27 - 4.17 - -
5 white sugar - - 6.78 6.55 1939 - 2058 843 209
S, cerevisiae 5 glucose 1074 2308 1862 1138 2976 1811 369 836 -
(KCCM 50583) 10 white sugar 5786 8477 205 1292 328 1976 3469 - -
10 glucose 233 5702 1378 1062 2755 2111 3150 - -
5 white sugar 6430 1051 1419 118 3028 2148 3498 - -
S bayanus 5 glucose 6784 1032 3048 1730 4029 1926 4495 743 -
(ATCC  10601) 10 white sugar 458 N9 1905 134 310 2060 RNE 155 -
10 glucose 5677 96 2651 1958 4289 199 559 7183 -

DSee Table 1



bz WA 4

Content of sugar(*Brix
P

0 5 10 15 20
Fermentation time(days)

Content of sugar(*Brix)
o

0 5 10 15 20
Fermentation time{days)

30 1 [¢]

25 4

20 ¢

Content of sugar(*Brix

0 5 10 15 20
Fermentation time(days)

25

Content of sugar(*Brix
o

0 5 10 15 20
Fermentation time(days)

Fig. 2. Changes of sugar contents during fermentation at 20C.

a cultured wild ginseng roots(5%) and white sugar, b cultured wild gmseng roots(5%)
and glucose, ¢ cultured wild gmseng roots(10%) and white sugar, d cultured wild
ginseng toots(10%) and glucose

S cerevisiae(KCCM 50757), A S cerevisiae(KCCM 50583),
@ ' § bayanus(ATCC 10601)
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Table 4. Volatile compound contents after fermentation

Compounds (unit . %)

CWGR

Strains Carbon source ’
#" acetaldehyde methanol ethanol ]ZJOmm}Igil
5 white sugar 02345 0.0023 79669 00377
S cerevisiae 5 glucose 00193 00018 7.1938 00228
(KCCM 50757) 10 white sugar 0.1121 0.0021 13.1914 00389
10 ghicose 00216 - 129340 00147
5 white sugar 0.1144 0.0025 7.1244 00181
S corevisiae 5 glucose 00069 00049 82283 00240
(KCCM 50583) 10 white sugar 00093 00015 81451 00411
10 glucose 0477 00012 9.1633 00198
5 white sugar 00026 0.0006 89771 0.0253
S, bayanus 5 glucose 0.0007 00012 90579 00328
(ATCC 10601) 10 white sugar 00013 0.0017 127806 00257
10 glucose 00036 00027 13.3853 00387
USee Table 1
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Fig. 3. The HPLC chromatogram of saponin standards and sample(A : saponin standard, B : S. cerevisiae(KCCM 50757), cultured
wild ginseng roots(10%), white sugar).

2-propanol & A9 AZEFA| ¢34t} Ethanole] 74-%- S. S. cerevisiae(KCCM 50757)¢} S. bayanus (ATCC 10601)
cerevisiae(KCCM 50757), v FAFAHZ 10% 3 7}, wiAd gt o T d| o] dhao] 345 ethanol 0] EolA]
2 BEZ v (279 S, bayaus(ATCC 10601), Bk £ A& ¢ F AU S cerevisiae(KCCM 50583)= 37}
AT 10%H7), TEFCE BES HAF Aoy  ® ATl 8BTS, IRToR FEE BAT A
13.199} 1339% 2 718 £& #§3& Bt ole ¥rkg  277h ethanole] FFo] FrISt o FRE FE Bl
F5o] F o] &5 wet 2R Ao yAEck wg A FAth
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Table 5. Sensory evaluation scores after fermentation
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. CWGR Overall

Strains %) Sugars Flavor Color quality

5 white sugar 371082 3574076 3712068 3.86:064

S cerevisiae 5 ghucose 3.20:0.77 3141082 379083 320066
(KCCM 50757) 10 white sugar 3074068 2794076 3714072 336072

10 glucose 3434074 3644083 343081 3641085

5 white sugar 3644094 3214074 3144075 400£071

S cerevisiae 5 glucose 3074076 293082 286068 279082
(KCCM 50583) 10 white sugar 3354058 336+0 68 3714061 364083

10 ghicose 436072 379+0.64 400082 4.14:073

5 white sugar 2434097 2861075 343073 2714068

S bayanus 5 glucose 2791086 2934073 350053 3361074

(ATCC 10601) 10 white sugar 2644081 307068 3434081 3.14:066

10 ghicose 229076 203:0.78 343:068 236086

See Table 1
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