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AbstractOThe quality characteristics of pH. ginsenosides, fatty acid, phenolic compounds were
studied for their changes during growth of Candia parapstiosis. The yeast growth not only scarcely af-
fected the total amount of saponins and ginsenosides of red ginseng tail root extract, but also was not af-
fected by the saponins. C. parapsilosis did not utilize the ginsenosides as a carbon source. Glucose, fructose
and free sugars were utilized in the initial phase of growth, whereas sucrose and maltose were used as the
growth continued and completely reduced after 43 hours of incubation. Unsaturated fatty acids were
significantly reduced with cell growth, showing a relationship between unsaturated fatty acid content and
the yeast growth, whereas the amount of saturated fatty acids in red ginseng extract was not affected by
the yeast growth. Generally, there were no changes in major organic acids and phenolic compounds (vanil-
lic acid, m-coumaric acid) except the 50% reduction in maltol and ferulic acid in the ginseng extract. The
amounts of amino acids were gradually decreased, but that of arginine was remarkably reduced.
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Fig. 1. Changes in number of cells and pH of Candida
parapsilosis culture in PG with addition of various
concentrations of RGE.

Symbols: Control (—©—); 1.0% RGE (—e—);
5.0% (—0—); 10.0% (—&—); 20.0% (—a—)
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Table 1. Changes in amounts of ginsenosides of red ginseng extract with the growth of C. parapsilosts

Ginsenoside Ro Ra Rb, Rb, Re

Rd Re Rf Rg, Rg, PS TS

RGE 6.7 43 349 144 169
F-RGE 6.5 44 353 144 172

7.5 12.5 10.1 18.0 9.4 15.5
7.2 12.1 10.2 17.6 9.8 16.1

150.2
150.8

RGE, Red Ginseng Extract; F-RGE, Fermented Red Ginseng Extract; PS, Prosapogenine; TS, Total saponin.
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Table 2. Changes in optical density expressed as the
number of cells with the addition of saponin in
CFB medium and PGS medium

Composition of medium

CFB
CFB + saponin 0.2(%)
CFB + saponin 0.4

Optical density (660nm)

0.0 (no growth)
0.0 (no growth)
0.0 (no growth)

CFB + dextrose 1.0 0.42
PGS 0.56
PGS + saponin 0.002 0.58
PGS + saponin 0.02 0.58
PGS + saponin 0.2 0.57
PGS + saponin 0.4 0.58
PGS + saponin 0.6 0.58

CFB, Carbon free base medium 0.67% solution; PGS,
4.6% PDB + 12% glucose + 18% sucrose.

10%
parapsilosis 5 v oF5hd 4
¥ 312 =215 77} (Fig, 2) rhamnose, fructose,
glucose & thdH wlotzr] 9AZMEE] AAf8] 7
£3lo] 20417} o] FHElE Al FHEEA odgkow
sucrose, maltose &5 °©|gdH+= wldxr|ol= A
H-go] ietr) 30417k o] 58] ZHAdtod 43417 o
Zoll= sk ZAEsdct, delbd C. parapsilosis
&< ol glEl-e glucose, fructose 5 =hd
& 4dxA F4 ol&

[is

Folgsls gA4e

H

WAz slel C.
A7l fEvd 249

=

of

oo

235l 2xb" o ®  sucrose,
maltose 55 &4 o|-&3lg

4, X|ghit

109% Zvr|dd7ia Gl C. parapsilosis
722]7)F wljokslo] 18 F- 19 4], 20 Fof &}Ffed
Abol Fg xupto g uidAl & FHY =L
Heka| gl 233 (Table 3) C. parapsilosis & vk
of A 7k xupabe] dhkef] Blslo] ®lok T §Eko|

A gactdn, wHel olFA ol

Ul

19) x] 20)

tlo O, ru[m

OF 2=
HA T



Vol. 13, No. 1(1989)

30.0 A—

| o___u\

Sugar content (mg/g)
[\=]
S
O

C. parapsilosis o 2|8 FAtdr 4 4

10 20 30 40 50 60
Incubation time (hours)

Fig. 2. Changes in free sugar contents of red ginseng ex-
tract with the growth of C. parapsilosis.
Symbols: rhamnose (—o—); fructose (—@—);
glucose (— A—); sucrose (— [1—); maltose (—&—).

Table 3. Comparison of fatty acid contents in RGE betore
and after ferm:ntation with C. parapsilosis

Contents {(mg/g)

Fatty acid
RGE Fermented RGE
Linoleic 18:2 6.01 3.44
Oleic 18:1 4.858 0.514
Linolenic 18:3 1.917 0.34
Palmitic 18:0 1.365 1.19
Stearic & malic 16:0 3.94 3.89
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Table 4. Comparison of phenolic compound contents in
RGE before and after fermentation with . pa-
rapstlosts

Content (ug/g)

Phenolic compound

RGE Fermented RGE
Maltol 100.35 57.15
Vanillic acid 0.92 1.01
m-coumaric acid 1.17 0.94
p-coumaric acid 141 0.44
Ferulic acid 3.30 2.37
Caffeic acid 5.21 5.09
Syringic acid 0.46 0.42

RGE, red ginseng extract.

Table 5. Comparison of organic acid contents in RGE
before and after fermentation with C. pasap-
silosts

Content (mg/g)
RGE Fermented RGE

Organic acid

Oxalic acid 1.03 1.18
Matonic & Fumaric acid 2.30 2.40
Succmic acid 1.02 1.08
Malic & Stearic acid 3.94 3.89
Myristic acid 0.25 0.22

RGE, Red ginseng extract.
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Table 6. Comparison of amino acid contents in RGE
before and after fermentation with C. parap-

stlosis
. . Content (mg/g)
Amino acid
REG Fermented RGE

Aspartic acid 4.84 2.44
Threonine 0.88 0.50
Serine 1.03 0.53
Glutamic acid 7.70 4.38
Proline - —

Glycine 1.37 0.57
Alanine 1.30 0.84
Cystine 0.57 0.23
Valine 0.72 0.42
Methionine 0.57 0.27
Isoleucine 0.53 0.30
Leucine 0.76 0.46
Tyrosine 0.27 0.15
Phenylalanine 1.14 0.30
Histidine 3.70 2.55
Lysine 1.26 1.51
Arginine 22.91 6.06
Total 49.55 14.51
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