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This study was attempted to observe the effect of crude ginseng saponin on the cell growth, lipid contents of

Rhodotolula glutinis cells and fatty acid composition of the lipids from the yeast. The results obtained were as follows;
The weight of dry yeast cells was increased by the addition of ginseng saponin and was noticeably increased in the
treatment containing 102 % ginseng saponin. With the increase of ginseng saponin concentration, lipids contents in
Rhodotorula glutinis were increased but it's contents were decreased at the concentration of 10-1% ginseng saponin.
The crude lipids of Rhodotorula glutinis were identified to be composed of palmitic, stearic, oleic, linoleic acid. Un-
saturated fatty acid contents were greater than those of saturated fatty acids. Fatty acid contents were increased in the
order of oleic, linoleic, palmitic and stearic acid, but palmitic acid was increased more than linoleic acid in the lipids of
cells obtained at the higher than 10-2% ginseng saponin.

As the ginseng saponin concentration was increased fatty acid contents were also increased, while they were con-
siderably decreased in case of the addition of 10-1% ginseng saponin concentration.
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1) A% Saponin2| i

ethyl ether, ace -

Ginseng 100g
*extracted with 600ml of 95% EtOH
*evaporated at 50°C
EtOH extract
I *added 100ml of H,O
Aqueous solution
L *extracted with 80ml of ether

Ether layer Solution

Evaporation

Gin'seng extract
, *added 60 ml of H,O

Aqueous solution

*extracted with 60ml of ether
I — 1

Aqueous layer Ether layer

*extracted with 50ml of n-BuOH and 50ml of H,0
I |
n-BuOH layer

Aqueous layer

*Washed with 30ml of H,O

| |
n-BuOH layer Aqueous solution
*evaporated at 65 °c

Total saponin 5.7g

Fig. 1 Extraction procedure of total saponin from ginseng.
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Table 1. Composition of culture media

Glucose 40g
Malt extract 10g
KH,PO, 2
MgSO4. 7TH,O 0.2g
Distilled Water 1,000ml1
pH 6.0
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13 Zo] 2%, HMiBHESIol Total Saponin (5.7
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Culture broth

centrifuge
(3000r.p.m, 20 min))

0.85% Nacl solution
distilled water

75% alc.

acetone

benzen (40°C)

alc. (anhydrous)
ether

drying

dry yeast

Fig. 2. Purifying process of yeast cells
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Table 2. Operating conditions for Gas Chromatography

Instrument Hewlette parkard 5840A G.C
Model 5840A G.C Terminal

Detector Flame lonization Detector

Column 10% Silar 10c 100/200 WHP
(1.8m 6mm 0.D, 2mm L.D glass)

Injector temp. 230°C

Detector temp. 25 0°C

Column oven temp. 150 — 230°C

Programmed rate 8°C/min

Carrier gas and N, gas, 30ml/min

flow rate
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Fig. 3 Effect of ginseng saponin on the growth of
Rhod. glutinis.
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Fig. 4 Lipid percentage and fat ratio of the yeast

cells grown in the various treatments con-
taining different ginseng saponin concen-
trations.

FHe, W0 '%olMe Faleo] 232 AAs

-
=]
tha w msigitel ol A AYel Are} Mg §
A

LIiEel A2 A% Saponin®] LB §39 =
AL A5 on AdAFE olAolA
FAlo]l A== 7 gko] Hxshedcth

A% SaponinO| BERFE RO OIX|= 8

& VB2 $5#E 3 Rhodotorula glutinis 2]
MRS B2 Fig. 4 o 2ok #itke] MIsHa e
xtBEX o4 40.5% 5 el i, A% Saponin 58
o] M) wel S, [XollA 41.2%, S,Kell46.7
%, SiXolA 49.8% 2 NSt S wolont
S\XeollA+= 39.8% % WD sl Witk HIEHEER
o 9 $,>8,>8,> S,>S,0leh oL
ZA 35 1A 2] Fat ratio (A W/3ERES) & BR8-S
A S.X7H0.99%2 A =gich & AMBEl7el M
EARS S, K% A9 sy o ETH ot gekon
A#: Saponin AFF S, (107°%) Ky =279
L2z 7ba @e Foe 2ok JooZ UM s
= 712 wizlol A% Saponing 7} Lu) E.
coli2l WA EAK S A% Saponinf2RE7} B0
ol whel fEE= N o, $F3) 107°% FHX oA
714 B2 BEARE S X93,107% mK A =
BeBh G ol BHE = At ®EsIgded ol &
EER o] FEF el ML HHm ol A ek

LA Ee] a4 RS S &S #ils Rhod.
glutinis o] RCHEARBEM FL EHme 2
©ov], AZ Saponin® EEZ} 107°%7k=] 3N E
ul 2} BFikZTo HMISHHERE mmalgert 107'%

ax 9

Kor. J. Appl. Microbiol. Bioeng.

i Cu:o - mystric acid
Cs: 0 - palmitic acid
Cis:0 - stearic acid
Cy.1 - oleic acid

Cu.. - linoleic acid
Cis. s - linolenic acid

Retention time (min.)
Fig. 5 Gas chromatogram of methyl esters of standard
fatty acids.
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Fig. 6 Gas chromatogram of methyl esters of fatty
acids from crude lipids in Rhod. giutinis.
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Table 3. Fatty acid composition of crude lipids in
Rhod. glutinis.
(mg/g dry cell)
Palmitic 18.2
Stearic 8.7
Total saturated fatty acids 26.9
Oieic 74.1
Linoleic 40.9
Linolenic 18.6
Total unsaturated fatty acids 133.6

B o] 58-S chromatogram® peak areaZt o g i
E g R Table 37 Zol o)l F IEiERS &HLS
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JHo & wokeow $53 TAIFIEIHEEQ] oleic acid
7} 74, lmg/g 2.2 vh& x| 9AkE o} 33.2~65. 4mg/
g7} ok fufifghs®ecl stearic acid 8.7mg/g
oz 7hA Aok

LBl A3 24 Rhodo. glutinis 2 BIRIEHIEE
= oleic acid, linoleic acid® el B Z &z 9}Ate]l =
skl ubakell sl Bol s, Ha
linoleic acid®} linolenic acid® &£& 40. 9 mg/g,
18.6mg/g ©l &%= Aoz vtelykth ThropeZ ™
£ Candida sp. & AH3-8F A gl FAIA YA T

2| utAkel

i
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ded oy £ Ay A 24 FAE £
b 22l Noble®:"'" & Saccharomyces fragilis

o] z]utAkgteko] oleic> linoleic > palmitic> linolenic

200

B9 oleic acid
1801 B linolenic acid
linolenic acid
160 stearic acid
140 palmitic acid

1201
100
804
60+
40+
201

Fatty acid contents mg/g (dry cell)

$o(0%) $;(10%%) s,uo 3%) s3(1 o"%) s.. aolz)
Treatments
(concentration of ginseng saponin supplemented)

Fig. 7 Effect of crude saponin on the fatty acid com-

position of the crude lipids in Rhod. glutinis.

113

r—‘ Cis:0 - palmitic acid
Cu.o - stearic acid
Cis:1 - oleic acid
Cis: 2 - linoleic acid
Cis: s - linolenic acid

cll.l Cu:’

5 10 15

Retention time (min.)
Fig. 8 Gas chromatogram of methyl esters of the fatty
acids of crude lipids in Rhod. glutinis grown
in the medium containing 10°*% of ginseng

saponin.
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Cis:0 - palmitic acid
Cis.0 - stearic acid
Cus:1 - oleic acid

Cis: 2 - linoleic acid
Cis: 5 - linolenic acid

Cui

Cis.0 Cusio ) Cus:s

5 10 15
Retention time (min.)
Fig. 9 Gas chromatogram of methyl esters of the fatty
acids of crude lipids in Rhkod. glutiais grown
in the medium containing 10 % of ginseng

saponin.
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