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Liquid Culture of Basidiomycetes on Natural Media
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ABSTRACT: This stady was designed to develop functional drink from jujube extract through a simple
submerged culture of three basidiomycetes species. The optimum Brix and pH of the jujube extract for culturing
the Ganoderma lucidum appeared to be 5 Brix and pH 4. Ten days of culture period produced maximum
mycelium. The optimum Brix and pH of the jujube extract for culturing the Coriolus versicolor appeared to be 5
Brix and pH 5. Ten days of culture period produced maximum mycelium. The optimum Brix and pH of the
Jjujube extract for culturing the Phellinus igniarius appeared to be 3 Brix and pH 5. For the maximum mycelial
production eighteen days of culture period was required for Phellinus igniarius. The antitumor activity of the
polysaccharides extracted from the fermented drinks was demonstrated through the tumor cell line experiments.
The ICs, values of the jujube drinks fermented with Ganoderma lucidum and Phellinus igniarius against stomach
cancer cell line appeared to be one fourth that of the jujube drink which was not fermented with basidiomycetes.
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Glucose 0.4 g, Yeast extract 0.4 g, Agar 1.5 g, D.W 100 ml)
2 A}-88)19) 0 Ganoderma lucidum 7094 74, Phellinus
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igniarius 26005 122, Coriolus versicolor’= 44 Z<l 3
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petri-dishol] 3-oJ4] Digital Color Measuring/Difference
Calculating Meter(Model CR-200 Minolta, Japan)2 &33}.11,
Hunter®] "L" "a" b’ o Fdslglom, olu] AHE3 %
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*Filtration
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* Extraction with 10 vol. boiling
water for 3 hours at 100 -

* Centrifugation at 8000 rpm, 20min

* Filtration (Whatman, No. 2)
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* Concentration
< * Adding 3vol. EtOH
* Standing overnight at 4C
* Centrifugation at 15000rpm,30min
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# Dissolving in D.W.
* Centrifugation at 8000rpm, 20min
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* Freeze drying

Crude polysaccharides

Fig. 1. The extraction precedure of crude polysaccharides.

@abre] wlos dA MiFEERNY FE3 23 RE
g2 AHEs}sich SIETE Al SISHAIZF SNU-L
3} Wy A EF HL 608 AHSSIR L), B AEF 29
2 ZHE] Fopisieh. A3 AJoF F MTT(3-[4, 5-dimetyl-
thiazol-2-yl-2, 5-diphenyltetrazolium bromide: Thiazolyl
blue), colcemid, trypsin(1: 250), DMSO(dimethyl sulfoxide)
= SigmaA}, RPMI 16402 GibcoA}l, Iron supplemented
bovine serum-2 HycloneA} A &8 A3k},

A2 viFaS ofFste] FALAI S vk Rl ot
& 747} chge Wy o 2 Th RS 2 atelch(Fig. 1)

SNU-1 % HL 60 A|¥5+ 10% iron supplemenied
bovine serum3} 50 pg/ml2] gentamicino] 37}=l RPMI
16402 ioFf o2 AL8-3ld 37°C, 5% o|AtEwkA: wjo7]
ol 4] wekstsdct.

SNU-1 2 HL 60 A Z£5F5 4 midlog phase & wjje}s}
o AEES 50 ml YAER Tl 22 70 F 1,500% go]
A 1087 AR s A g W2l 10 mie] PBS
(8 g NaCl, 0.2 g KCl, 1.44 g Na,HPO,, 0.24 g KH,PO./L,
pH 7.4)% 718t F Al 25 & BAkA 7|3, A 5 S
& 1,500 gollA] 1087 A1 F-2)3kedct. A4A 4-& W=
3. 10 m/2] RPMI 1640 wjefl-& 713 & o] A|EE A
BAA17# 96 well platesel] SNU-1 Al EFE= welltd 5000
cells, HL 60 A|Z=FE 7500 cellse] 2 &2 E3stgc) &
At A 23 ZobdF-E 0.15 M NaClel| 32l &
Hg 045 um filter2 33te] Zh2hg FEHEE )t
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Ganoderma lucidum>} Coriolus versicolorZ- z+z¢ 13¢]
Eot AA vioksl A3} 5 Brix G2 AR oA FAFA
T8 7-}7" 303 mg/50 ml, 172 mg/50 miZ FA} AJAbo]
7V F33E 0w, Phellinus igniariuss w)oFgt 73-9-o &=
Ao R FAF Ao Axslged, 1 FelAe 3
Brix 2] vz el 4 22 54 mg/50 mir} TP =o g
olgirt.

Table 1. Effect of the brix of the jujube extract solution on
the mycelial growth

Dry weight of mycelium (mg/50 m/)

Species” Concentration (Brix)

1 3 5 7 9 11
Ganoderma lucidum 148 200 303 224 41 45

Phellinus igniarius 24 54 38 36 47 49
Coriolus versicolor 49 97 172 157 161 152

YAl species were cultured at 28°C in shaking incubator (125 mpm)
for 13 days.

Table 2. Effect of the pH of the jujube extract solution on the
mycelial growth

Dry weight of mycelium (mg/50 m/)

Species pH
2 3 4 5 6 7

Ganoderma lucidum® 22 17 318 220 205 24
Phellinus igniarius® 36 21 158 179 97 43
Coriolus versicolor® 26 39 223 339 183 41

UThe species were cultured in jujube extracts media of 5 Brix.
PPhellinus igniarius was cultured in jujube extracts media of 3 Brix.
All species were cultured at 28°C in shaking incubator (125 rpm) for
13 days.
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Table 3. Mycelial growth of basidiomycetes in the optimized
concentrations of jujube extract solution

Dry weight of mycelium (mg/50 ml)

Species Culture days
0 7 10 13 18 23 28
Ganoderma lucidum® 34 120 688 - - - -

Phellinus igniarius” 28 47 69 86 116 103 99
Coriolus versicolor? 24 233 579 488 448 312 338

YGanoderma lucidum was cultured in jujube extracts media of 5
Brix and pH 4.

Phellinus igniarius was cultured in jujube extracts media of 3 Brix
and pH 5.

Coriolus versicolor was cultured in jujube extracts media of 5 Brix
and pH 5.

All species were cultured at 28°C in shaking incubator (125 rpm).
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inus igniariusg “JE3}e] ulokr|7E 2 FALA 8, vlok
4] FEo} pH % wlepols] Mxg 24 sieich(Table 3)
Ganoderma lucidum-2- 2 A| oA A&l =712 v
oltir} wiek 1094 Az FAFA o] 688 mg/50 mlZ viel
wet 2 o]F wigkdlo] gelatingl H& aate] Aoy}
A7} golstx] wskrh. Gelatinglr} Yehli o) fi=
FAEFE A TAA AA HAA EAdo] FAMA
27+g Hed o] (1-3)-5 ¥ (1-6)-P-glucan?] 722
2= mucilage 24 AL A28 EF}sled vk W
Ful=lo] wiA] 2 geltaind}E guksly) wjEel Ao ALy
Rk 5, 1997). Coriolus versicolor®] 73-$-= wjek 102
A 579 mg/50 mi2 FAHA ATl 7 XA ehd
vbd, Phellinus igniarius®] 7% FAMA] AEgo] o
Ato] vls) A e e 22 vehhiglon] wep
1844 116 mg/50 miZ FAMA AEgo] 71g =A he}
ik
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Fig. 2. Changes in brix of culture solution of basidiomycetes
through culiure days.
-®-: Phellinus igniarius, - -: Ganoderma lucidum, -& -
Coriolus versicolor. All species were cultured at 28°C in
shaking incubator (125 rpm).
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culture days
Fig. 3. Changes in pH of culture solution of basidiomycetes
through culture days.
-® -: Phellinus igniarius, -® -: Ganoderma lucidum, -A-:
Coriolus versicolor. All species were cultured at 28°C in
shaking incubator (125 rpm).

S} pHO| B}

wF7) 7ol wHE HA wix] 9] e} pHY| WIS 24
g+ A3} Fig. 2, 39} 2c}. wiokRe] pHE Coriolus ver-
sicolor®} Phellinus igniarius|X1= Z¥z+ pH 4, 5|4 7|7+
o] Zdol e} A& oz kgl A5 Btk Gano-
derma lucidum= o3& w]Fl 3= tp2A A wjokr|7kS
St HE W3ER] o= S 2o aekr)gke] A
F3tel| ue} AAu|R] S} G BF PP o7 sk
S el

A eo| Wi} ,

wjoflls S22 Aded g ok A A)FE9
4 AR ek w1l B Al )] A
s1& vlas}] A9l Hunter L' " 0 gt Vel A
Table 49} Zc}. wjofr|7te] A3t wlel Ganoderma
lucidum=} Coriolus versicolors kg AA| w2 = AT
A L gkol F7HE Wil "2 2 v g sty en,
Phellinus igniariusZ wjofgl AR wx]= WA Egle] L7
Gt bglol 2w W W3k FAserh oA
Phellinus igniarius7| wWioF=|HA] Fo] 713 182 2l oF
ZAeZ Qs L'ghe] Yol Aoz Byt

stotus
S o148 7154 SEehs SRelA o AEFE
o148t ok AE oA YL A sHoleh(Table 5). $15141

Table 4. Color value of culture solutions

Spec Culture Color
pecies days 5 > -
0 5098  +3.89  +36.70
7 6399 4412  +43.72
10 6720  +231  +4234
Ganoderma lucidum 13 G S0s  iaea
18 91.88  -080  +6.62
23 8762 4030  +032
28 8341 005  +877
0 5355 4066 +31.84
7 5647 4726  +38.58
10 S1.90 4921  +37.48
N 13 5218 4921  +38.48
Phellinus igniarius 16 3383 41437  +23.06
18 4664  +3116  -24.61
23 4282 +3138 2947
28 4496  +3093  -2830
0 5287 4313 +36.35
7 5414  +1142  +46.68
10 5526 4976 +48.42
. . 13 5729 4912  +4921
Coriolus versicolor ¢ 4682  +1075 +41.78
18 8358  +472  +20.04
23 7158 4405  +11.54
28 7586 +8.84  +17.25

Color measurement recorded as "L; lightness, ?a; red, ¥b; yellow.
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Table 5. The IC,, values for stomach cancer and leukemic cell

lines
Group ICy, (mg/m))
SNU-1" HL 60
Jujube extract 23 0.88
Ganoderma lucidum 0.46 0.39
Phellinus igniarius 05 0.36
Coriolus versicolor 1.2 0.5

YSNU-1: Human stomach adenocarciﬁoma cell lines.
2 HL 60: Leukemic cell lines.
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