A EFaE A A 133 A 4%
Korean [ Biotechnol Bloeng.
Vol. 13, No. 4, 364-368(1998)

Ganoderma Jucidum WK-003 #AA X Lo2 e A nEASE )
MAxAD 2t HS g3

o 3 .
dFgas 423 'gFEFgAe e Ed g
gaveta gt AR §EEE, 1FeA )
(e 1 1998, 3. 3, A+ 1998, 6. 3)

The Optimum Conditions for the Production of Exo-polymer from Submerged
Mycelial Culture of Ganoderma lucidum WK-003 and It's Hepatoprotective Effect

Chi Hvun Song?, Byung Keun Yang, Yong Jae Jeon, Kyung Soo Ra', Dong Hwan Shon?,
Hyuk [ Kima, and Young Hwonan Kim’
Dept. of Biotechnology, Taegu Univ., Kyungsan, Kvimgbuk 712-714, Korea
‘Dept. of Food and Nubrition, Tecmical Junior College, Taegu 704-350, Korea
“Medicina! Resources Center, Wonkwang Univ., Tksan, Chunbuk 570-749, Korea
*Dept. of Food Technology. Keimyung Univ. Taegu 704-701, Korea

‘Choongwee Pharma Co., Teeaneup, Hwasungkun, Kvungkido 445-870, Korea

{Received : 1998. 3. 3, Accepted : 1998 6, 3.)

The optimum conditions for the production of exo-polymer by Ganoderma fucidum WK-003 and it's hepatoprotective effect
was studied. Optimum condilions for the production of exo-polymer (3.18 of £) hy using shaken flask culture of G lucidum
WK-003 were pH 4.5, 30°C, 120 rom for 18 days cultivation. Algo exo—polymer production (7,15 of €) was optimized by 54
jar fermenter cultivation with conditon of pH 4.5, 30C. 200 rpm, 1.0 wm for 6 days cuttivation. Glutamic pyruvig
transaminase{GPT) actviies in serum of mtoxicated Sprague-Dawley rat were decreased from 704 |U/L fe 330 IU/L by oral
administration of the exo-polymer (20mgikg + day} for 4 conseculive days,
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g5 4e] A8 FF Ganoderma lucidum WK-0032 A
gol A9 #FE AEEen, REE WA 2 PDA (potata
dextrose agar)S AMESRER, oA AVHE dmAle] =45(e/ 2)
= (dlucose 9.0, Sucrose 9.0, Galactose 1.0, Xylose 1.0, Yeast,
extract 0.5, Bacto peptone 2.0, Potato dextrose 2.0, NHHLPO,
0.5, DL-serine 0.5, KH:POy 1.0, CaCly 0.6, MgSO; - 7THO 2.0,
FeSO, - THA 0.02, ZnS0, - TH:O 0.02, Mn30y - SH:0 0.02,
Thiamine-HCl 1%10* Biotin 1%10e]51c},

HEH

G lucidum WK-003 TS 478l 298 platec] 4]
30TE 7 47 N%E A7 8 mm cork borer® punchingdhe]
ARgEtAY, 250md baffled flaskol A 30TE 7 A7t kgt o
& oA E dAgEe HEdes Abgdksdd
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Figure 1. Recovery process of exo~ and endo-polymer from
submerged mycelial culture of Ganoderrma lucidim WE-003.
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pH 35~454 M TAM] A5l alnd @Estgedd, pH 50
dAE FAH] 2 exo-polymer?] AAERe] 25 FEI] g
“rhTable 1), ¢l 24 50199 AF pH 503 #ol7t A9
o, A FENE 44 7 el we HF pHYb 93ty Aol
AHRle Ao daetm gt Y¥rEe R fungid] FRd @
2 Aole gley, 44 A pHe 94ty Ex FHLE 98
A Stk

dloEEE 25~30T2 WA AR Yxe] vl=didle
W, 0T FAA 2 exo-polymer A4te] AW o
g 3RTHME A AE R exo-polymer Al &
Za riste 29E B JE o9 28 0T 448
tHTable 2).

2 R 120 momdld AR wE FAE g
exo-polymer ABihe] EFgli, 2 oldeME s FAsiEd
(Table 3). ®1& 120 rpm oj-d¢ wYEHE sede ADE
(shear force)d] FVi2 <lle] A TAM] ASo] 137
Wialgl AzdEgm v 120 pm olshe] $e wHkkE 6
e FAAY pellet =77t Fobgdl wel gAY EY A
2 Ag f R GEHEY Fu olde] 2ddly T Y
Ago] A7) wEolel ML Lentinus cladopus?] 94
RSk camp connectiond] 218 ARl AR Axrl A3 )
kol M= 65%y AT 3 FArbegAelE 5% R Holdr}

Table 1. Effect of pH on the production of exo—polymer from
the submerged mycelial cullure of Canoderma lucidum
WEK-003.

ol Dry Weight of Dry Weight of
Mycelum{g/ 1 ) Exo-polymer(g/ £}
25 2092 + 02743 1280 + 0.0431
30 FR63 = 00230 1.490 = 0.0730
3.5 9445 + (1242 2148 £ 00209
4.0 9.601 £ 00681 2980 £ (00244
45 9795 £ (.0555 2661 *+ 00307
50 8397 £ 0.6525 1.920 + 0.0536
5.5 8088 £ 0.7679 1843 = 0.0608
6.0 7863 £ (06358 1.728 = 0.0704
6.5 6085 £ (6138 1685 1 0.0548
70 5880 = 05761 1.610 = 0.0641
75 5127 = (5583 1231 = (0535
&0 4693 £ 05168 0956 = (.0354

Condition * 307, 120 mpm, 18 days, 1% inoculum

Table 2. Effect of temperature on the production of exo-
polymer from the submerged mycelial culture of Gancderma
lucidum WEK-003.

- Dry Weight of Drv Weight of

Temperature('C) Mycelum(g/ £)  Exo-polymer{g/? )
25 8370 + 04320 1771 £ 00134
30 8742 + 05328 2606 * 0.0734
35 A566 = 06425 1.419 = 0.0271

Condition © pH 4.5, 120 rpm, 18 days, 1% inoculum

Korean [ Biotechmol. Biveng., Vol 13, No. 4

Table 3 Effect of agitalion speed on the production of exo-
polvmer from the submerged mycelial culture of Gunoderma
fucidum WEK-003.

Dry Weaght of
Mycelum(g/ )

Dry Weight of

Agitation speed {rpm} Exo-polymer(g/ #

100 557 + 01500 2206 £ 0.0900
120 8215 * 0.0830 2643 £ 00175
156 6997 * 00675 2000 = 0.0850

Condition © 30T, pH 45, 18 days. 1% inoculum
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g4k gt A7|E dAsly] da 2] 2o 219 54 vl
o AF, o 1894 TAA 28] 798 g/ L2 AMF oy
olfl exo-pelymer AdE 318 g/t 2 HWAE Jeuigicl
(Figure 2). Stationary phase ool oeda)rt zhiste |4
& s o WEe o3 Aoldsr] §I% G4y P8 H
o7 2Z2dv} e shaken flask #13F AlollE 18 & wj<k
Bl dZAE H5ele Aol M Adde R vyeygn.
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Figure 2. Time course of cell growth and exo-polymer
preduction by shaken flask culture using synthetic medium
of Ganoderma Iucidum WE-003. (pH 45, 20C, 120 mpm,
1% inoculum}
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pH =4ds| 7155 232 d|galA shaken flask o<kt 32
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g/ P E vEhton} exo—polymer A4HE shaken flask 3k

(318 g/ 0)dt} 247% 718 715 g/ ¢ & Vel tHFigure 31,
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Figure 3. Time course of cell growth and exo-polymer pr-
oduction by jar fermenier culture using synthetic medium
of Ganoderma luctdum WEK-003. (pH 45, 30T, 200 rpm,
1.0 vvm, 1% inoculum, 54 )

E3, shaken flask ool ] wjekr|zhE 18de] &4FHRo
o, Fax ARgAlde 64 ulgE G458 5 o] dfdr]|g}
£ o 3 =EA7 45E el ¢l&  zeration®
agitation®] 2@ 4k 2 FUTFFo| FBIA ] Fel|z el
Avt pH 2Ee| el Aoeg Al Exo-polymerd #A
U EEREHE AYFd don HAnAY AAEE B
ek 40w AL opuliita To] FEHe] gy wUdFAE
HERTHE3).

2t RS 53

7 A8 fEd B A48 HiNe ARFEES Bl
ol &d] #d, B d7d4%E SpraugeDawley A8 ratd A
fatn =4 ¢ EFEE CCLI0.35mE kg AMEEETH24).
CCLel 7t H4o] e ratell G lucidium® 43| HH":FOEH
B Aladg AEe] thdexo-polymer)s 497 FHP Fo
q 7 &4 FALE Jehe GPT(glutamic pyruvic transa-

Table 4. Hepatoproteclive effect of exo-polymer on carbon
tetrachloride induced hepatic damage in rats.

Group GPT{IU/L) GOT{IU/L)
Normal 37 =18 199 + 20
CCly intoxicated rais 704 £ 31 1401 £ 590
Exo-polymer 10mg/ke” 634 + 311 1325 £ 843
Exo-polymer 20mg/ke® 330 = 13 968 £ J98™
Exo-polymer S0mg/ke® 433 = 240° ang 4007

® : Treated CCly intoxicated rats
" Results respesent as mean * S,

. Significantly different from CCls-Ctrl (p<0.05)
™ : Significantly different from CClL-Ctrl {p<0.01)
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