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Abstract

This studies were conducted to investigate the changes of saponin pattern, pH and
organic acid contents of malt wort added ginseng components during alcoholic fermentation by
Sacch. uvarum. The results are as follows.

Saponin patterns of fermented wort were same as that of the non-fermented wort,but the
weight of férmer was decreased comparing to that of the latter.

pH value of fermented wort contained 0.1~0.5% of ginseng extract were almost same as
that of control(pH 4.23).

Lactate, pyruvate, succinate and fumarate, pyroglutarate and citrate contents of the fermen
ted wort were increased by the addition of ginseng extract and pyruvate content, particularly,
was increased from 28.4 to 214mg/100ml while that of control was 33.2mg/100ml

Citrate content of fermented wort contained ginseng saponin was almost same as  control
(37. 5mg/100ml). But pyruvate content was lbwer 4-8.6mg/100ml than that of control(33.2 mg
/100ml).
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Table 1. Operating conditions of T.L.C. for the analysis of saponins,

Instrument : Thinchrograph T F G-10, IATRON, Japan
Thin rod : Glass rod coated with silicagel.
Detector : FID
Detector flow : H, 1.2kg/cm?
Air 2200ml/min,
Chart speed : 24 cm/min

PHO| B : il & Mestel Aol £5o] gas® Al AQ Fol Beckman digital pH meter
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B2 7% % ERVY  Lactic acid24 50mg 3= ME AHIES Az ~EEL R
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Table 2. Operating conditions of G.L.C. for analysis of organic acid.

Instrument . Gas chromatograph, Tracor 550, U.S. A.

Column 1 5% Reoplex on chromosorb W. A. W (60/80 mesh) 3mmX2m,
glass, dual.

Detector . FID, dual

Sample Size : 3 4

Injection port temp : 230°C

Column temp. : Held at 50C for 4 min, then programmed to 180T at rate of
6C /min

Detector temp : 230T

Carrier flow N;, 60ml/min. X 2

Detector flow ! H,, 50ml/min. X 2
Air, 0.7 SCFH X 2
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G.E. = Saponin of ginseng extract.
Fig.1. Quantitative thin layer chromatogram G F.E. = Saponin from fermented wort containing
of ginseng saponins (G. F. E) extract- ginseng extract.
ed from fermented wort containing G. F. S. = Saponin from fermented wort containing

ginseng extract. ginseng saponin.



20 FHttiE - SRS - EHE

GE GFE GFS
P -~ s Y
4

) / N\ )

7 -7 ~L v
F; ~\ N ,’\
N, N !
N - -~
o/ ] t-
(\ ¢\ 77
-/ \N_V ~7

N O
Q S

Fig. 2. Thinlayer chromatogram of ginseng sapoins.

G.E  =saponin of ginseng extract.

G.F. E.= Saponin from fermented wort containing ginseng extract
G. F. S.= Saponin from fermented wort containing ginseng saponin
Developing solvent : CHCl, :MeOH:H, O =65 :35 :10(low layer)

Color reaction : Spraying with d-H, SO, and heating in an oven at 100C
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Fig. 3. Influence of ginseng extract content in wort on pH value during alcoholic fermen-
tation by Sacch. uvarum (Batch fermentation)
Fermentaton conditions
Temp, :15C *1
Media :Malt wort
Wort are contained 0% (0-0), 0.5% (X —X), 1% (e —®), 5% (A—A) and
10% ((1—[1) of ginseng extract.

Gerhard®' & beer% 9| acid pH¥ Ssfabzl 999 shvteln o, $EFF F2 Extract
0.1-0.5% A 7b++ pH4.27~4.378 A ZF9 pH 4.233 eldkdch 28l 10% Extract
A 7H7+ pH 4.96.2 8 pHzkel 0.2 droll zH£8k=] ¢kskwdl, ol -2 Extract® &% HE2 2
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Table 4. Influence of ginseng extract and spaonins concentrations in wort on the
production of organic acid of fermented wort by Sacch. uvarum. {Unit ;mg/100ml)

Organic Succinate Pyro-

acid Lactate Glycolate Pyruvate Fumarate malate glutarate Citrate
Control 8 0.8 33.2 16.2 19.7 1 37.5
G.E0.1% - 28.4 13.5 18.9  Trace 38.5
G.EO0.5 13.2 1.4 60.3 17.2 20.3 3 44
G.E1l 17.6 0.6 98.4 16 41.7 7 59
G.E5 28 2 21.4 29.9 88 41 79.5
G.S 0.02 5.6 0.3 24.6 23 20.5 2.5 33.3
G.S0.1 27.8 0.7 23.6 27.3 19.2 3 34.5
G.S5 0.2 24.8 1.1 29.2 31 19.7 3 35.7
Ginseng Ex. 3.1 57.1 12. 4 7.1 59 15. 4
(mg/g)

G.E 1% = Wort contained 1% of ginseng extract.
G. S 0.1% = Wort contained 0.1% of ginseng saponins.
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Fig 4. Gas chromatogram of organic acid in fermented wort contained 5% of ginseng extract.
peak 1;n-tridecane 2;lactate 3;glycolate 4;unknown 5;pyruvate 6;succinate &
fumarate 7;unknown 9;malate 10;pyroglutarate 11;citrate
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Fig. 5. Gaschromatogram of organic acid in fermented wort contained 0.1% of ginseng
saponins.

peak 1;n-tridecane 2;lactate 3;glycolate 4;unknown 5;pyruvate 6;succinate
and fumarate 9 malate 10;pyroglutarate 1];citrate

A% Extract 1g%ol+ pyruvate 57.1mg, succinate & ‘ fumarate 12.4mg, citrate 15.4 mg®!
45l0] o1, oxalate lactate, malate, pyroglutarate7t &% 7.6mg, 3.1mg, 7.lmg ¥ 5.9mg
F851e] olgdch AMCe alatel4 citric, iso-citric, malic, ketoglutraic, pyruvic, succinic ¥ ta-
rtaric acid® AE3 Ao, & 4l A& tartaric acidzb vhebb2] 9hatet

gk, A% Extract H 7b7Pell 4 lactate® ek T A 7bg Sl Hebd 13.2~28mg2 57t
Bhel i, 0.1~0.2% Saponin¥ 7h#= 27, 4~24. 8mg/100ml2] ¥reko 2 X (8 mg/100ml} o
Hated 3w oj4teigicl glycolatet 0.3~ 2 mg/100mla A & grgke] olct,

Succinate & fumaratet: Extract 0.1~1% # 7} 13.5~17. 2mg/100mlE HET 16.2m
g/100ml2} w3218}, Extract 5% H7bF+ 29.9mg/100mlg %2 #3e)glel. Saponini 7}
Toll 4 += 23~31mg/100ml & HZEF ®ref &2 kg vhepd of

Malate 3Fakol] 4] =, Extract 0.1%, 0.5% % Saponin # 7b 7+ ol ZF 19. 7mg/100mle} &
FFoivk, Extract 1% % 5% H 77+ 41.7 ¥ 88mg/100ml2 A o 2F M} 22~69.3mg
/100ml 7} <& 9t}

Citrated 8ol 4, Saponin¥ 717+ T 37.5mg/100ml2} w8 heko] v}, Extract 0.1,
0.5, 1 ¥ 5% #7774+ &% 38.5 44, 59 ¥ 79.5mg/l00ml& 1 #H rby S =ep HalF
78kt et

Coote'"' & beer% 9] pyruvic acid®] 55+ taste thresholdo] A3}, beer Fol] 50~400m

g/1€ #7t5ka mouth feel®]l SA4 & WA T st £, oo #lFo], f 272 pyruvate
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¢} ¥ 33.2mg/100mle} ®l 8] Extract 0.5,1 ¥ 5% H7AT++ &% 65.1, 98.4 % 214mg/
100ml2 % 7l3t= 2 09 & At4dolct, & Saponin # 7HF+ 24.6~29.2mg/100ml 2 HEZT
Beb g gakoldeh

Harison'® & lactic ® pyruvic acid5¢] beer ol 4 =& flavour potential$ 7FA b 349
THl elE fr714k8] ¥3Fe] Extract A 7toll Fel FobEt22 gelo] Fag @ vlA el

Bts ek,
3 9

N olFol ABRT S Bs8tm, Sacch urarum 22 WET wo] WFE N 39 saponin pattern
o] wal, pH 3 #7l4koll k] ZARSHA

1. Saponin®| patterne & Fizl & ek glovh, 2 FRos o 4% F4sk e’

2. ANE Extract7} 0.1~0.5% #H7t% wade pHe s 27 pH 4.239% w5519

3. Extract 3715 %7 F& 5 /14 ( lactate, succinate & fumarate, malate, pyroglu-
tarate, citrate)®l S&e|l F7181929, 54 pyruvate?] S 8S 28.4~21 4mg/100mlz 37}
et

4. Saponin % 7}l 4 i citrate®] 32 o} 7 (37.5mg/100ml) &} AT, pyruvated &
£ HETF(33. 2mg/100mD o} ¥l 3t 4 ~8.6mg/100ml 7} okeh
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