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Hepatoprotective Effect of Exo-polysaccharide Produced from Submerged Mycelial
Culture of Ganoderma lucidum WK-003 by Using Industrial Grade Medium
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ABSTRACT: The production of hepatoprotective exo-polysaccharide by using synthetic and industrial grade
media of the submerged mycelial culture of Ganoderma lucidum WK-003 was compared. The optimum
concentrations of molasses and corn steep liquor (industrial grade) for the production of exo-polysaccharide were
5% and 2.5%, respectively. The productions of the exo-polysaccharide by using a 5! jar fermenter with
industrial grade medium and synthetic medium were 11.2 g D.W./ and 7.2 g D.W./l, respectively. Glutamic
pyruvic transaminase (GPT) activities in the serum of intoxicated Sprague-Dawley rats by oral administration of
the exo-polysaccharide produced from the industrial grade and synthetic media for 4 consecutive days were
decreased from 704 TU/L to 356 IU/L and 704 IU/L to 349 IU/L, respectively.
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Fig. 1. Recovery process of exo- and endo-polysaccharide from
the submerged mycelial culture of Ganoderma Iucidum
WK-003
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Table 1. Optimization of molasses concentration for the my-
celial growth of Ganoderma lucidum WK-003

Molasses concentrations (%) Dry weight of mycelium (g/l)

2.0 0.3751-0.0285
4.0 0.703+0.0105
6.0 1.220+0.0210
8.0 2.900+0.2970
10.0 1.9201-0.3465

Condition: Shaken flask cultivation, 30°C, 120 rpm, pH 4.5, 1% ino-
culum, 8 days.
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Al Hdj e} FAHA A7H(10.525 g/lye e $ick(Table 2).

Table 2. Optimization of CSL concentration for the mycelial
growth of Ganoderma lucidum WK-003 on the basis
of 8.0% molasses

CSL concentrations (%) Dry weight of mycelium (g/)

0.5 6.353+0.3120
1.5 9.316+0.6010
2.0 9.675+£0.4275
25 10.5251+0.0320
3.0 9.160+0.8625

Condition: Shaken flask cultivation, pH 4.5, 120 rpm, 30°C, 1% ino-
culum, 7 days.

Table 3. Optimization of molasses concentration for the my-
celial growth and exo-polysaccharide production of
G. lucidum WK-003 on the basis of 2.5% CSL

Molasses Dry weight of
concentration (%) mycelium (g/l)

Dry weight of
exo-polysaccharide (g/l)

1 4.06+0.0815 2,290£0.0105
2 5.90+£0.0759 2.42710.0295
3 7.77+0.0873 2.550+0.0396
4 9.60+0.0629 3.118+0.1082
5 12.14+0.0769 3.493+0.0421
6 11.784+-0.1304 3.150£0.0392
7 10.53+0.0543 2.930+0.0810
8 10.02+0.1284 2.870+0.0376
9 9.33+0.0832 2.5001+0.0743

Condition: Shaken flask cultivation, pH 4.5, 120 rpm, 30°C, 1% ino-

culum, 8 days.

Table 4. Optimization of CSL concentration for the mycelial
growth and exo-polysaccharide production of G. Iu-
cidum WK-003 on the basis of 5% molasses

CSL concentration Dry weight of Dry weight of

(%) mycelium (g//) exo-polysaccharide (g/l)
1.0 7.73+0.1885 0.8231£0.0205
1.5 11.25+0.0938 2.310+0.1766
20 12.03+0.0791 3.19440.0200
2.5 12.384+-0.0378 3.558+0.1569
3.0 12.124+0.0671 3.2154+0.0940
35 11.78+0.0972 3.134+0.0716
4.0 11.28+0.0109 2.8631+0.0334
4.5 10.76+£0.1428 2.596+0.0263
5.0 10.2940.0930 2.396+0.0170

Condition: Shaken flask cultivation, pH 4.5, 120 rpm, 30°C, 1% ino-
culum, 8 days.
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Fig. 2. Growth curve and the production of exo-polysaccharide

by using jar fermenter with industrial grade medium of G.
lucidum WK-003.

(pH 4.5, 30°C, 200 rpm, 1 vvm, 1% inoculum, 5/ fer-
menter)
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Fig. 3. Growth curve and the production of exo-polysaccharide
by using jar fermenter with synthetic medium of G. Iu-
cidum WK-003.

(pH 4.5, 30°C, 200 rpm, 1 vvm, 1% inoculum, 5/ fer-
menter)
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Table 5. Hepatoprotective effect of exo-polysaccharide on CCl,
intoxicated rats

Group n GOT GPT
Normal 6 95+t5 20+1
Exo-polysaccharide(IM") 6 94+9 25+3
Exo-polysaccharide(SM") 6 97+7 22+2
CCL* 8  656%387 704+391
Exo-polysaccharide(IM®)/CClL* 8  585+303 356+172
Exo-polysaccharide(SM"/CCL* 8  473+356 349+125
*Industrial grade medium
® Synthetic medium
*Treated CCl, intoxicated rats
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