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ABSTRACT : The objectives of this experiment were to study the growth and developnient of fruiting body of the two
Gunoderma lucidum isolates on log of the soft wood Paraserianthes falcataric and the hard wood Shorea sp., and
determination of orguanic germanium and crude ganoderic acid content of the fruiting body produced. The two
Cranoderma lucidum isolates used were one Indonesian native (Indonesia isolate) and another isolate was purchased from
Fungi Perfecti, USA (commercial isolate).

The development and quality of the primordium and fruiting body of the mushroom, in general, were influenced by the
~olates used. The types of wood, however, had no effect on the quality of the primordium and fruiting body produced.
The Indonesian isolate produced better fruiting body compared to that of the commercial isolate, The development of
‘ruiting body from primordinm, however, was low for the two isolates tested. In general, only about one third of the
orimordium developed further into mature fruiting bodies, except for the commercial isolate grown on the soft wood
nedium in which more than 60% of the primordium developed into mature fruiting body. Apart from producing normal
‘ruiting body, the commercial isolate also produced an abnormal one, which had a white mature pileus, whereas the
aornil one was brownish red.

The organic germanium concentration of the fruiting body produced on the hard wood, in general, was higher than that
't grown on the soft wood. The fruiting body from commercial isolate had higher organic germanium concentration
compared to that of Indonesian isolate in both swood types. The two isolates used, however, had almost the same value of
the erude ganoderic acid concentration in both types of wood tested. The Indonesian isolate had higher total vield of both
ryanic germaniunt and crude ganoderie acid of the fruiting body produced compared to that of the commercial isolate.

KREYWORDS : Ganoderina lucidum, Paraserianthes faleataria, Shorea sp.. mushroom primordium, fruiting body, organic
germanium, and erude ganoderic acid.

INTRODUCTION Ganodormg fucichnn has diverse groups ol bioactive
compounds that play iporiant role in medicinal and
aoderma hucidun s one of the well—=known thoerapeutic properdes! among of tem are germanium
al mushrooms and it has been used for curing o angd ganodoric acid Boh e oh, 20000 20000 Liu, 19998
A human diseases, particularly In Ching and P and Kimy Ty,
wludhng hepatits, nepln‘itis. ;n*zln‘itis. bronchits, Ganoderic acid s one of witerpenoids that presence
Chvpertension. diabetes and gastorie ulcers (Boh it Crnodorma Jucidunt and this compound has heen reeeived
20040 Wasser and Wers, 1':%1~f551 Cht‘.n: and mumerous research attention for its pharmacological

L1999 T has also been well documented thar eflocts and thergpeutic value (Bl-Mekkaway er al,
19420 Min er af,, 20000 Wag

<nding author: acid is one ol the us

wer e al, 2003), Ganoderic

etabolites which possesses
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anti tumor and ant TV =1 aciiviiies,

Ganoderma sp, was reporied o have hi

1 amount of
germanium CAsaic TUROY. Organic sermanium pliavs
important role in the stmulation of the TRSERRRTITR

system, antioxidant, ant—ischemic, anti—amyioidosis,
and analgesic, The sg)m;il’ic action of the organic
germanivm 15 on o biochemicy level, The organic
gurmaniom renders oxveen watlabiling of the coll thi
in the elecuron

acts as o neutra!l semi—conductor

ransport provesses nside the colls, This allows the

formation of ATV and production of wier tGoodman,
PORRT Bomjamin o a, 1941,

Ganoderi sp, can e cultivaed and can casiy prodece
fruitng body inoan ardficial mediom Containing wood
First autempt 1o coltivaio Ganodernmg SPLoUsing an
avtificial moedinm was conducted in 10T aned the
cultivation of the nushroom cim e carricd ol sing
wood comaming medim, cihor as asawdusg or oo
of wood (Mizune, 19990 Chen, 1959 Pven though the
mashroom can he easily sﬁnlti\'zalvd. bl the Tunctional
substances ol the {ruiting bhody ;}:‘s;(ln\‘u,? are
nfluenced, among of thom, by the pe ol medivm
Tong ed . 19910,

I has been repoeried that the

mushroom grow i i the hard wood haed 3 wher conton
of germaniom than that of orown i e Soft woodd
(Chang, 1U86).

Indonesin s one of the wood producer conntries i

the word, Shorea sy and Darascriaon heos Fafosrianrto are

the important soft and bard woods, and Srow 1
abundanthy in this counry (g

Nurhavati, 1O8), Sindlarty

rrawiavin UsG:
- Ganoderma spp. inchuding
Ganodernia fucidom i< one of the well—know 1
mushrooms i Indonesia cither s o plant pathogenic
fungl, particularly in ol pom vree, or as o medicing
mushroom (badi, TUSST Parba, 19027 and they are
often found i the two opes of wood (Sl no oo al,
unpublishedd (I:xlu). The qrremnis 1o cultivare
Gonoderma lucidum for conumoreial wsed had been
done in i’ndunc‘-si:s. but so fwr wre mainly focused on the
fruit body biomass production. The quality of
Gonoderma fucidum, howoever, is not onhy determined
oy the biomass hut also by the bioactive compounes
prosence ur the product (3ol e al, 20000 Ther efore,
the experiment 1o study the effects of cultivarion
method of the Ganoderma lucidum on the production of
1ts bioactive compound using local material for
mushroom growth medium is required. hernce this
experiment. The zims of this experimnent werce 1o

stuchy the growth and dovelopment of Ganodorm:

focidum on the hard wood Shores sp.oand the sob

wood Darascrianthes fdeatarias and determnation o

organic cormaniom and oo canodorie acid contors

of the Traiting hody prodie .

METHODS AND MATERIALS

Mushroom Species. Log Preparation, Cultivation
Methods and Experimental Design

The vwo mushraom olates ovonnined i (his st
tedh from mdu:w.\:ia ane
LUSA whick

isoliae \\il? bo relerree

wore Cemodorna hecidng iwo
an isolnte collection of Fuaan Perfoct, b
= available commerciallv, This
as commerciad solate o this paper. The cultures o
the two mushrocms were obiained by isolating 1l
mveetiomn irony fresh it body, which wore arowr
on sawdist ol Praserimthes fleataria, The mveolia
was culured on Potato Desurose Agar ol 280 jor ~
davs then ransforred on sterile Shoraon (NI
secds iS00 ml boules and meobaed o 28 C o the
s for T2 davs prior o incealatinge on the wooel log.
The o pes of Tog ased i this cxperiment wer

T
I
f

the salt wood of Paraseringios Cieatari= and (he hare
wood of Shorca sp.loss, Fach log was hoving 15 om ir
diameter. Phe foes were oo o 50 om long and cach
side of the cut fog was drillod o provide 28 Boles,

woods wore steamed Tor 10 hours in the 250 litor-

drun then eooled and drained (o remove (e exeess

sabier By arringing the log stnding for several de s,
Ten grams of coch mushroom inoculien that previotsh
ErOWI ON Shorgun vidaaro wore inuczxile(‘d separatei
moeach hole of cach cut fog the holes 1hen woer
covered by steriie cotton and followed Dy owax G
prevent the inocalum from animal attacked and drving
out. Each reamment wos replivated twree times, The
logs woere coverod ?;3' a black polvethviene plaste 1o
maimntam the temperature and humidite of te logs, and

meubated i the mushroom house, After the early

of primordium developed. the nlastics werc

removed and the Jogs were waterod evervday using
tap water, The z>1>w1"\ attons on development of
mushroom primardim and (ruiting hody were carried
vul daily by counting the number of primordinm
developed and number of ruiting body produced from
primordium. Alter mature. fruiting bodies were
harvested and the fresh weight and diameter wore

recorded. Dry weight was obtained afrer the {ruit body

.
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ning body was oven dried o
sunded, Five grams ol the are
© heated at 600 ¢ o
of hot SN TION wis

double
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BY 2l 5

Canadermea lucidnm @)

at GOC for 72 hours. CNPOrIICeTL.

out for 6 months alter log

ruandomized design with | isolate

nocases of produ

(P05 were used o to that of

the Shorca sp.ow

b more

was determined nsing VAN

Jore the samples took more

followimng reatmoents worr

6O ¢
dilferen

yunded WS 10

=3 hours, cooled

added into the sample the Dard wood

distllod water up 1o the longer

anie Gorn

In general.
of commercial Isolate was faster than that of
i both
co primordium laster in
m the

ate required o

than 3
vpes ol
development of
than
mushroom primordium in

The des vh)pmvm

ol :ii‘l‘u‘\\‘\,h modinn,
of Shorea sp. in whie

compated o

bk 1

¥
o

-

wanumt Ganoderic Acid

the production of primordium
Indonesia
tvpes of wood, Commercial isolate
the Shorea sp. compared

rasorianihos lcataria, Commercial

mibv g month to produce E)t'ilﬂ!)l'(éiul‘;l in

hereas in the Panserianthes faleat:

months after leg noculaton., The

ood tested bad no oflfeet on primordium

This

moculaton o

the Indonesian isolate isolate

I months after produce

hoth wood tvpes tested.
ol Truiting body from primordiun:

CTor the two isolates e the two tvpes

for the Indonesian solae

except

3

h required 3 umes

thor troatments Cable T

the o

Cvolume of 20 mb The residoe of the <amsle was These Tndines wore slower than one provious resulis
ior 8 A . . . . . i R
sed and the aaueous part of the sample wias sabjocted using the sandust of the tvo vpes of wood for the

Hireyy
RSPE AN G 5 N . . MU . ¥ . N . :
i VAR for detormining of organie gormanium fwWo
1t . . .
o cntrtion C\nom mous, 19747 The avort
g A . .
- nde smoderio acid was eatracted by ethanoel and body
Woere

soform. Ten gra

s of

vromnded frimmg body were prosented in

nishroon solales (Sukarno ¢

e

al.

vunnber of primordium and [rating

EQENI S

produced up 1o 6 months alter oculation woere

two isolates xmmincod

The

, acted e ethanol, The ethunol Iraction was almost the same number of primordinm i the two
o ormted and exmacted further by chioreforn and medhum tvnes, however, Dirther <§<~w|r>|)mv:n of
"/“d” ) o bol o Gv/v The o E"»l“ primoesdivm Lo fenitng bhody was dilferen in the two
Hhe: swated ey oven difed <obies. I general, more froiing bodies developed
e 2ot When and Chen, 2000, from primerdinm the commereial isolate. The

RESULTS AND DISCUSSION

roesults chiomned

tan that of

i (G141

i this experiment were much Tower

Cpreviows i estigation using the

- sawdust medinm in which that almost all the
e development of fmaiting hody of the mushroom =hroom primordia were developed nto froting body

tated by the growth of myechont sohich will b Ao el Al 2003,
b by the producton of mushroom ]x‘ilh:u‘(linm Ceality of fruiting bodv, which was exprossed
b wopoulos o al 1946, The time required o frosh welzh, dry o welaght and diamenc Wi
: coomushroon primardunm alter log inoculatiion oroent si:z‘;i;’iaj;mtiv\‘ Yor both isolwes tested, The
ey for both =oluies tested i this Indonesian solute had o boetter quality compared to the
shle I The average of minimal time required for primordium development and production of fruiting body from primordiam

of the two Ganoderma Hucidun tested.

Log

Primordium developed
{Day after inoculation)

Fruiting body developed
{Day after primordium developed)

G fucidum
(Indonesia)

G.lucidom
(Commercial)

G. lucidum
{Indonesia)

G lucidum
{Commerciab)

e Sp.

caserianthes falcaiaria

34.7h 122.7a
96.7a 125.0a

]
|

LA
fad
&

50.8b

~1
15
=

15.7a

followed by the similar

letter are not significantly difterent at P< 0.03,
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Table 2. The average number of fungil primordium and fruiting body produced by Ganoderna ucidin per tog in the duration

of 6 months after moculation®,

Percentage of Primordium

Number of Number of S
Log Isolate o . s Developed to Fruiting Body
Primordium Fruiting Body )
;
G. lietdm (Commercialy 1. 74 RIVR 3464
Shoreda sp.
G dacidun (Indonesiag 6.0u 1.7b 28.3b
A . G Aucidip (Commercial g 37 37 6-4.9¢
Puraserianthes foleataria
(. feecrdm (Indonesiay 5.0a 1.7b 34.0a
Data followed by the simidar tetter are not significanthy difterent al P< 0.05,
“Primordium and fruiiing body produced aler 6 months were notincladed.
commeaercial isolate i both wood log tvpes Cfable B CPable D There was o tendeney that the organie
Loven thongh the ndonesian solae had ow number of cormaninm s higher o the molites grovwn on the
froncing body, but w hadd o betier gualiny i rerms of din Mard wond of Shoren sp, thon that o on the solt wood
sweight and diamerer, Comparing the date Trom this of Prrascorionthes ffcaaria, The differences were
expermment nsing the wood kog and our proviows Tislings Cleariv ob=erved nr the Indone=in molate, Tidonesian
psing the sepvdust, 1oseemed that the ndoneswa isolate medate grovwn on the Shorcg sp. had organic germaniom
arew better on the wood tog whoerens the conuneratnd concentration 3 thimes higher than that of grown on the
olate was on the coaawvdnst In addinon, conmmereial Drivascriomhes Fideatria, The toial vicld ol the organice

i

solate produce abnorniad Drudting bodies, They Tu o hody was, however, more

cormanitn ol iruitn

white mature pileus whereas e normal one= were determimed by the Biomase production rather than in

Fhe abnonnal mature pit icolate or tvpe ol wood, The values of the organic

Drownish roed.

wore abour 5% and 119 of the ol Drniting boda cormanium oblained i this oxperiment were an the
production ot the Shorea sp. and the Paraserianthes ranwee of the published results veported by other
Lfcataria, vospoectively, workers, The reporied values ol cormanmm e Hu
The concontration o organic germuanium i the Cranoderni sph.woere vary and range rom 10 ppby o
frating body was affected by the tvpes of wond need FOOO ppo Clong e gl TOO T and Nsai, THSO0,

Table 3. Quality ol fruiting body produced by the two isolates of Ganoderia lucidun tested,

Average Fresh Weight of Average Dry Weight of Average Diameter off
Individual Fruting Body Individual Fruting Body Individual Fruting Body
Loe (g} (g} fem)
G lucidum Glucidim Golucidm (idneidim G lucicdum (s lucidum
tCommercial)  (Indonesialy (Commercialy  (Indonesiay {Commercialy  (Indoncesia)
Sthorea sp. 6.4a 26.3h 1.6a 10.0b 3.9a 7.0b
Puraserianthes julcataria 794 30.1b [.9a 9.6b 4.6u 8.3b

Data followed by the similar [etter wre not significandy ditferent at P< 0.03.

Table 4. Concentration and total content of the organic germanium in the fruiting body per log of the two isolates tested.

Concentration (ppmj Total Content (mg)
Log G luecidum Mvu«i;lm*i(/zmz G lucidum V —E; lieidin
(Commercial) tIndonesial {Commercial) {Indonesia)
Shorea sp. 774 6.68 B 001 007
Paraserianthes falcataria 5.37 225 0.01 0.02

The biomass of fruiting bodies was pulled due 1o not sufficient material for replication.
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-able 3. Concentration and total content of the crude ganoderic acid in the fruiting body per log of the two isolates tested.

Concentration (%} Total Content (g)
Log TAucidum G. lucidum G iucichon G. lucicum
(Commercialy (Indonesia) (Commercialy {Indonesia)
shorea sp. 2.05 2.61 0.033 0.260
Caraserianthes falcataria 2.03 30 0.041 0.309

2 biomass of fruiting bodies was pulled due to not sufficie
Table O shows the erude ganoderic acid concentration
sgal content per low. ’I“:n' concentration of crude
Jorte acid was not affected by eithoer the isolate or
pe ol wood tested. Total vield of crude ganoderic
0o the othier lumd, depended on the isolate rather
a1 the tvpe of wood, The solate that produced

Hromass, 1 willoalso have o highor total viekd of

nde ganoderie acid, The data obtamed in this
sment was higher than that of reported results on

I Chen,

anodermea fncidum g

2 hody ol Ganoderniy isugae (Chon one
and on myvechum of
Sy, 20030 and fruning body (Boh o o, 2000
onclusion, the (vpes of wood log as the growth
v influenced the biomass and organic germanium
on ol the vwo Ganodermag lucidum isolates
The two asolates tested produced moderate
col organie gormanium compared 1o the published
Phe colitvation method of the mushroom in
eriment need further improvenent o produce
Ster quumily of the Druning body, The orude
Steactd content of the two isolates tested i this
centawas high compared 1o the published reports
need urthier analvzing since the compound

Fyas the crade ganoderice acid,
X (@]
| kb
ol mAE A (Parasoranthes Ldcatariay B
crell Ay e 2 Ganoderma
. | 7 Lol RN Ll - Al o
\“” 9] A ) ‘} ks )LH"L )o‘i'}”ia c\’], U}JL ,]'Az “f]
qm‘mz,mium 3 crude ganodoric acid SRS
tgkoivl = vEel Gane

:\Jt'mf‘e,*gwp)

cloncyrey yasiety s A =L AR
iderma lueidums= Sk

ob Beale] 4] B2l Alo] i g Ul Slbs Fung
USAClA el g bS] gl o
) sl AaAe) vk A Rela Ak 7

Dtk e ST 8 Rl Bl g el

A 2] arganic germanium 5 7F 915 Ao}
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it material for
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