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The effects of ginseng extract, crude saponin and ether layer fraction on the alcohol fermentation and the growth of

Zymomonas mobilis studied. The growth of Zymomonas mobilis was inhibited by the addition of ginseng extract,

crude saponin and ether layer fraction, of which the last was shown to have the most inhibitory effect. The pH cultural

broth recorded a significant decrease during 36 hrs alcohol fermentation, followed by a slower decrease in pH after 36
hrs. The alcohol fermentation was stimulated most remarkably by the addition of 0.305% crude saponin, while in-

iiibited most by the addition of 0.228% ether layer fraction.

ol Ak B3] §t4l QlAF (Panax ginseng C. A.
Meyer) € «ll Al d o 2 Alv]eo] ojeko g oedx] 3

c}. Garriques''' 7} vlZ4L Q14 (Panax ginque foli-
um) ol 1 saponin & ¥ 8 2| sled panaquilon o 2}
o 2% ol & 19571l Brekhman'®-& 7be} <
F7 g Satel B ow slabel fE A o] saponin
ol-g FAsled i st % Shibata'®*, Nagai'®% o] da-
o Fzof o] 3l A
4 2k gg e sl 7)ol ]—E Far, Aol A=
we o F7b ol Folx ket

1978 el & §% &4tel 4 matolelat A&
. )

mmarane 7| glycoside A

yelshar gabstatgo] AL Helm e §&E
Aol dhvbd g watshaloh

gl Ake) oke]#h8 2 adapotogen 417 5 W 2
gl &0 g et iefef e gos M £
chabel] wlAiz F g o]

7l lAoll wlx|E o gofl of 5ho]

dol alatel B% U al

A s e ATk ol Feid ghent, wiAE
o mlAlE Far o metol thaed vk Ae) o
F7b ol wolnt

QlAk AR mlAge] AdemE FOV Ecoli

<o
ol thgk 1, Klylov''?o] Al-Zw {4 vw]F220] 7}
Aol B A, F U 2AbEEl B
Aa] oF SN SalFol BE AT wEsY
oA S09e) Qlab Addo] Afe] Aol wxE
ojapoll Wak Ay Fol ¥ mslo] AUekh =

QdAbAdR-o] glucose 2] EEAZ FAL Felotx
BNk T3

AghAe) dnEwEe T2 B2l ot of



214

Folx ghot FHTolE ghar
7bseka =l ek

19281 Lindner*” = Mexico2| Al F Pulgue] 9t
ZEUFE AAste v|WE2A Termobacterium

mobile ol el A0 &

L

(L :JLq_H xﬂ-,{-o £

T

H2g vl 2 2 £ Pseu-
domonas lindneri (1931)%", Zymomonas mobile
(1936), Achromobacter anerobium (1937)**, Sac-
charomonas lindneri (1950) *¥ %o 3 wiwdslel o
v}, Bergey o] Al gkel&
7}z =l

) 32] glef Al 74 29l Entner-Doudoroff 742
Eote] U EUE IS Zymomonas S AT Ao
Uets FEwet mEwo Y mExel oz gof of
glod W& ZhAcka wmElQdew® Zumomonas

& AEe AgE R LEAb o} F whEe] 0 Klu-

Zymomonas mobilisE

=2

yver'?V 52 #r|Hql Z79 WA o4 glucose 1
mol £ 48] 1.8 mol 2 ethanol < Y4l 35} 1., Gibbs?™
2 1.9mol§& PAY + Aty 3
200] B Fof o5l e MAAL 1,.9mold 4
o], olZ 9] 96~97%¢l Wt glo] Em ol ut
HollA lojxl= et F-d goha sledch

Zymomonas mobilis & A-£3 ethanolW &= 2
Yy

loitk Rogers

lo on on

Zrel = Aol B i

dHoz Ags fFutsieia Pz
E BT 2 e BA od slegHew 2
+3 AEs=lo] AR ¥ AA S_-= A9 =zl
Uz gt-e Aefolch

FAER g YA EutFE glolA iR
o] mlxl= &, Qlatul hslelo)l Hwof Fa
oodz gt Fol vl o skol) Bk o T Foo
i =& F Kol 2]dle] 91t extractr}) .§1_’E'_9]
dagulgel Falo) AEAN7} gl A 5 o] el
2} Zymomonas mobilisoll 23 g8 EL_'Q_OHK‘]
SlabAdHol vl E o) FAlolv} WtEof u)zjs o8
§ AR ¥ Aol B 4 gich

B Ao 9lAb9 ethanol extract, crude sa-

ponin, ether layer fraction©] Zymomonas mobilis
o] Mfof vlAw FeF AL UE vlHE o
sg ZAbalgilol ol Ml wolch,

Az Y oy

SAZF
IFO (Institute for Fermentation, Osaka) oil#]
H-okul e Zymomonas mobilis subsp. mobilis IFO

13756 & AF-&3t 27 0.5% (w/v) yeast ext-

Kor. J. Appl. Microbiol. Bioeng.

ract, 2% {w/v) ulicose®} 1.5% (w/v)
6.0) =42 B EZwi ol Hapwhoko g 2 5 wujch
Al oFdtod 47CollA ¥ stad e}

SAHE o4t

agar (pH

A71s Abaxd e o) 4L extract 2EE s
2 Algslodch

g} ethanol extract, crude saponin 2! ether

2l

e :L

layer fraction M=

1)
1=

Olal extract M=o MERA
A

AeAds 7 ARl dlo] Adelld A8 &
70% ethanol & b‘] zh4 38 &8kt

F% N2 filter paper No. 22 o 7}gt & ofoln

5 65C °]°l-°ﬂ‘1 s Esiel ¥R ko)
72.54% 21 Z1-& 914k extract A15 2 stadch qlab
extract & oMb LA 2o 05T AR

gkl crude protein® Kjeldahl method, crude fat
550 ol 4 2 3] 5] sb o o
sholeh Febe 4k bR & ddge A8
g 2z DNS ¥j3%o g A ekslod o},

242 Table 13 7rc},

rlo

Soxhlet method, ash+

b

it

QlA4F extract o] dubAd i

Tablel. Composition of ginseng extracts,

Components Content (%)
Moisture 27.46
Crude fat 2.07
Crude protein 16. 94
Ash 4.63
Free sugar 19.8
Total sugar 28.4
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Table 3. Amounts of ginseng extracts and others

added to 400 ml of cultural broth.

(pH 6.0)
.\Tested

Glucose 200 g Nample Ginseng Crude Ether layer
Yeast extract 10 g No. extract saponin fraction
KH.PO, lg 0 0.0%{0.0)g 0.0%(0.0)g 0.0 %0.0)g
{NH,}.S0, lg 1 2.0 (8.0) 0.305(1.22) 0.065 (0.26)
MgSO. 7H,0 0.5g 2 4.0 (16.0) 0.61 (2.44) 0.13 (0.52)
Distilled water 1000 m/ 3 )

7.0 (28.0) 1.065 (4. 26) 0.2275 (0. 91
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Fig. 2 Standard calibration curve of alcohol.
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Fig.3. Influence of ginseng extract content in
media on dry weights of Zymomonas
mobilis.
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Table 5. Effects of ginseng extracts at various concentrations on sugar consumption and

fermentation during growth of Zymomonas mobilis.

(%)
Fermentation 24 36 48 60
T::’:tf::it SR* FR* SR FR SR FR SR FR
Control 20 7.6 43.8 25.5 7.5 87.2 99. 4 99,3
2.0% 21 10.8 3.5 27.5 75 92.9 98. 4 100
4.0% 20.5 9.6 45.6 26.2 73 7.7 98.2 88,9
7.0% 19 8.5 32 27.4 73 79.1 98.8 94.6

* Sugar consumption rate, ** Fermentation rate
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Table 6. Effects of ginseng crude saponin at various concentrations on sugar consumption and

fermentation during growth of Zymomonas mobilis.

(%)
Fe.rme}r:tation 24 36 48 60
time (hr) SR* FR** SR FR SR FR SR FR
Treatment
Control 20 7.6 43.8 25.5 77.5 87.2 99.4 99. 3
0.305% 20.9 20. 53 63. 4 35.6 77.6 93.6 98.5 100
0.61 % 40.6 10.75 49.7 35.4 73.9 76.7 93.2 97.9
1.065% 36.5 14. 27 44.0 35.7 64.9 68.7 91.9 87.8
* Sugar consumption rate,** Fermentation rate
Table 7. Effects of ginseng ether layer fraction at various concentrations on the sugar
consumption and fermentation during growth of Zymomonas mobilis.
(%)
F‘?r"“z}:‘t’)‘m“ 24 36 48 60
time thr SR* FR** SR FR SR FR SR FR
Treatment
Control 20 7.6 43.8 25.5 77.5 87.2 99.4 99.3
0. 0625% 20 2.9 60. 4 33.8 75.7 89.9 98 100
0.0975% 20.9 1.9 41 35.7 75.8 77.6 97 98.8
0.2275% 5.7 0.8 12. 2 11.4 62.9 38.8 76.9 43.2

* Sugar consumption rate, ** Fermentation rate
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