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Effects of the Major Components in Fractions Extracted by
Several Solvents on the Growth of Candida parapsilosis

Jai Won Yang and Byeong Seon Jeon
Korea Ginseng and Tobacco Research Institute, Daejon 302-345, Korea
(Received April 4, 1989)

Abstract0 The specific growth rate was investigated to find the effects of major ginseng components
in fractions extracted by several solvents on the growth of Candida parapsilosis. The cell proliferation of C.
parapsilosts was inhibited by fraction A(hexane soluble components), while enhanced by fraction B(Et,0
soluble components), C(AcOEt soluble components), E and F(dialysis outer and inner extract). The ad-
ditive stimulant effect of cell proliferation was exerted by fraction Dicrude saponins) and B, C or E.

Keywords() Panax ginseng C.A. Meyer, Candida parapsilosis, cell proliferation, yeast

M OE
-’rL—-r .}%b] 4OAJ o)Al 7] 2ol 4] A2} E12)
2 B F¢ 22l 53l Candida parap
szlosz,, Q % )5l AREA HS =AL Md}
Ak, C. parapsilosis v HAFEHA] ER2 A o7
2 AzAFed 13 F odd #% 4 v~
4 ‘111 \:1 AEEF]D:]-O]] E’UL o3 51-,_%3) D];‘{]T“_- 7}‘1,2_?_

Hol ZAMRL  C parapsilosis 2] A&l o &hod
AA L FAUxZ 2Hgsle] we JYE £ A
o2 Az}, wepd] el L7L Co oparap-
silosis & Aol vixlE 3k ZAbsled £ A0
Aeko| ZojAtd s\ A= O parapsilosis & 4

=
=

Aehn ke AATEE ol olF e Fak)
Eal st WAl Aol elekd dake W

ol aelsiet, £ Adolie kel S54ol
ol g Aol mlAE AE ALY HE dEke

10

2 oA Qite] frl&u FEEEE ZASd 2
ARrzAL zAgtn 7t RElgel C. parapsilosis
o Mgl vlAE GFE AR 2 AAE
Rt
Mz o Uy
. HEAE

%—“l*“’“ 7]45‘1 HE ol g} R o] =g
e AHEstols GLC 8 714k = methyl ester

FE3 Aesrdeed 2FF 22 JEF Al F
= ziy.%ﬂx% AR A e A AHESRch

. Ay
%’—“l*m’ 7]2=9] #7]-8eNy
ol ufel Flgl 7 7o) Ry =
ek 40%
ol ",

2algel Hoe

= A5k,
a4k, ol ’ole=,
B-n}] o] o] 'ﬁg 2.z] g

Xloﬂ ;} A2 :,

n- %El% ToR



Vol. 13, No. 1(1989)

2 Yoz £5¢ F42}(Sigma Chemical Co
Zﬂ—a- 250-Tu)oll §4A17 ool =l oo F3&
F2] Akt
7t $Z3389 Aukil, HE
714}, e,
W3} el GLC,
odrt,
%Uﬂ‘ﬂé Fao] whEads) wioke &al, ollulodd)
, " 0}14124\0]5«1 Sy 23 g Bz}
94011 %% Wz AFEl C. parapsilosis & 48 F
HufR] 9l PGS(AL 098, pH 6.0)0] =5 T2 =
AE s A B g AU 3 S HHRs
ol 32Celx 4847 wiogslel AMEZFAY H=F
2)R BAEA

S, uHed &
olelxAl & Auvel I Y
5] HPLC ¥& olg3lel Aars)

|

specific growth rate (x : ¥|&A <
3 AkEEb e g

log”o -loglg)2.303

t—t,

¥ Specific growth rate=

l,=population at time zero (t,)
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Table 1. Amounts of each fraction added into PGS me-

dium
Fractions Amount of fraction (%)
Fr. A 0.11
Fr. B 0.047
Fr.C 0.014
Fr. D 0.567
Fr. E 1.08
Fr. F 1.28

PGS: 4.3% potato dextrose broth (dehydrated) + 12% glu-
cose + 18% sucrose.

Table 2. The yield of each fraction extracted by various
solvent from red ginseng tail

Fracticn Preperation Content (%)
Fr. A Hexane soluble 0.38
Fr. B Ether soluble 1.56
Fr.C Ethyl acetate soluble 0.47
Fr. D n-BuOH soluble 18.90
Fr. E Dialysis outer extract 36.15
Fr. F Dialysis inner extract 42.73

*Each fraction was prepared according to the procedure
of Fig. 2.

C. parapsilosis &} AFol| vlAj= 33 67

7 #2o] H7iek (Table 1) Zojatdr|a%
0% %7} wiokstolasl ae) AEF4 £59%
o} 3% H7H Arlse] o Fol 3d 7 +¥
g o9} o]l 458 (Table 2)& F3lod AAS
et

off 239 H7=F=PGS WA 9] vol. X 3% X+3
o} 5% (%)

3

L3

o
E3

—_

- Bl gpnt -y

1, S0 FEEEe ME=Y

el JrlaE TR e AETe 4l
o} ol & ALg3ted Figl 3 7ol Relsled 6%
o] FEg Ak, 74 ¥ 458 (Table2 )&
44 AEal cellulose 3 F49jod 3l Ujefo] A
o wiFE s 2429 (Fr.D)= 4 18,
9%%5 Afrstaord 7lEl ofHefel2, #4l, o&lo}
Aelele & 7R84 ¥ A7 1.56, 0.38, 0.

47%0) %<k,
F8 FAAWAS o4 9 A2AA §HE Q
2 oEBE 5 74 289 4E24E GLCol o

Fig. 3. The contents of fatty acid, bhenolic acid and orga-
nic acid of each fraction (dry weight : %)

component Fr. A Fr.B Fr.C
Oxalic acid 3.86 - 4.07
Malic 1.51 2.86 —
Succinic 2.37 2.83 1.78
Malic - 6.26 -
Myristic — — 0.54
Palmitic 8.37 5.05 6.75
Stearic + citric 6.65 3.47 4.54
Oleic 2.56 1.56 2.04
Linoleic 13.64 4.21 10.66
Linolenic 15.84 6.76 11.60
Maltol 1.28 0.48 0.25
Vanillic acid 0.12 0.05 0.04
M-coumaric acid - — -
Syringic acid 0.02 — -
P-coumaric acid 0.68 0.02 —
Ferulic acid 0.21 0.08 —

Caffeic acid — - ~
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Fig. 1. Flow diagram of fractionation of red ginseng extract.
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Table 4. The composition of free sugar and amino acid of

Fr. E
Component Content (mg/g)

Free sugar Rhamnose 17.32
Fructose 13.02

Glucose 2445

Sucrose 106.91

Maltose 265.53

Total 427.73

Amino acid Asparagine 9.71
Threonine 0.85

Serine 1.05

Glutamic acid 10.87

Proline 0.75

Glycine 0.94

Alanine 2.10

Cystine 0.52

Valine 0.64
Methionine 0.11
Isoleucine 0.41

Leucine 0.64

Tyrosine 0.22
Phenylalanine 0.41

Histidine 6.86

Lysine 1.27

Arginine 12.67

Total 50.02
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Table 5. Changes in specific growth rate of C. parapsilosis
by the addition of each fraction in PGS medium

Composition of medium u*
PGS** 0.51
PGS + Fr. A, (0.03) 0.33
PGS + Fr. A, (0.03) + Fr. D, (0.57) 0.42
PGS + Fr. B, (0.047) 0.53
PGS + Fr. B, (0.047) + Fr. D, (0.57) 0.62
PGS + Fr. C, (0.03) 0.53
PGS + Fr. C, (0.03) + Fr. D, (0.57) 0.59
PGS + Fr. D, (0.567) 0.52
PGS + Fr. D, (1.134) 0.55
PGS + Fr. E, (1.08) 0.55
PGS + Fr. E, (1.08) + Fr. D, (0.57) 0.59
PGS + Fr. F, (1.28) 0.54
PGS + Fr. F, (1.28) + Fr, D, (0.57) 0.54

*Specific growth rate (hr-1).
**Potato dextrose broth 4.8% + glucose 12% + sucrose
18% Numbers within parantheses are amount (%, W/V)
added into PGS medium with each fraction of red ginseng
extract.
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