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Survey Study of Endophytic Fungi from Native Thai Bamboo
for Polysaccharide Hydrolyzing Enzymes Production
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Abstract
Various kinds of cndophytic fungi such as Hyphontycetes, Coelonycctes, Mycelia sterilia, phom,

sp., Phomopsrs, sp., Colletrotrichun I sp., Asper_et,/1us sp., Xylaria sp., Pesralotropsis sp., Fusariurn sp.

were lound in e kinds of native Thai bamboo species in Chiang Mai. A rotal of zr isolates of these

fungi were examincd for polysaccharide hydrolyzing enzymes using gel dilfusion assay. The result was

showed thtt 51' 44i 37 and 2z isolates could produce cellulase, rnannanase, xylanase and inulinase

enzymes respectively. This result can point out that the fun-qi fiom native Thai bamboo is interesting

source in tcnn of studying polysaccharide hydrolyzing cnzymes produclion.

Unii'orio
tJdnr: sroo.: r.ruirfirfio:tt'tu-lut.tnttgfl9t r,iu Hypht)mycetes, Crclomycctes, Mycelia sterilia,

Piorna sp.. P/rornopsls, sp., Colletrotrichum sp.. A,rpergr.l/us sp-. Xylariasp.. Pesta./otiopsrs sp., Fusarium

sp. 1u}^ifiurfiorror'lmu iiru-ru a rfio luo-rrir"qtiurlvri ri orjr rd'o:lr"ruuo druru rr lolryrnn rrmqrou
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nr:di1i polysaccharide hydrolyzing enryme. ri''tuii gel diffusion assay vruil 16'o:t iituru 51. 44, 3?

lrds 22 'lol'dtd9r dttt:0d;t{t5ltlryf cellulase, mannanase, xylanase ttag inulinase qlrttrilri t'ldnl:

erdoifllirfiuil rfi'o:ror nh.irflurd'o:rdrir aultlunrnir:lrfinur nr: aix t6 u'l"lrifi tio raar aln6 rrqnnll:pi

n r :fi nsrn-o 16 o n rdo:r rorlob^ki
flnur qqfrr Lrnv drrarr- draor

n1u1

rd'o:r roulnlvl6i (endophytic fungi) riJu
A;-rI.i-!:
[lo5r Olfitl0g tur 0tfl 01Jo.rt{$ l9t0:lnqlJu d1111:n

irfr qar)-fii :vltsffidlfltffo rdu dr: 46'ruvtloi
rou lryrid:fi nr wririi'tucio :rn t:qotnrrn:r-l'dorttn

rd'o:r ar u r: n roi ty1ufi ryd.r riiu uv cilt o rlrnr 6 rrryn n r\: ri'

ruirr rwaqlncua;rafi rrydCldd tdu l'uudu 6.rfi rrurlri:r

ff rC'o:r el-i n.ir r oc artl r:0 dfi.: !o u'Irydfi tio tr anr o

hduqnnrf iri lsi ri olni u.rn nrl:oiq n d o u an r fleir u

r6 u1ryrifi o ;Lilqr: rr$ o n rl: ei 1,tr rrry n o r1: rivi o
u /;' s

ltu lur["rfl n | [:gr t0u lflvtu0u t1'{dttrynn 1 l50l t9]rln

ccllulase, mannanase! inulinase ttdv xylanase
, i 1"

flt1uirffn r:rir r orr'lryriru ri rfit r [d ::htriorj rl

rtvritntr lumrlnr:ltrlrti qndrvnit ott4t:Itdtti1

(Vandamme ttnsn s, 19831 Kobayashi ttavnru:,

1983; Sasaki ttdvn s, 1983)

1u n r:i o-tr n:1fi'ki'ut n r4'o:r or nlnidu rfi or

iiruru s ryfl er'luo-rv'l-orfr u.:lnri lntir"oarJ::alritfi o

dnurtrn: Fr doL nt:airl t6ulqri cellulase, inulinase,

mannanase uR: xylanase rfi oldr{lurioXnfiugrurtnv
< --g ,r,

Lx tunl:fl fl ultntri 9r0 lu

o n:iuuovxtnl:
t .q'

1. nlt ntyallfl1flnuIfl

rfi l sr"r o ti r'rt o r}.ilu o"lrio rd u':1nri du r
,x -, rrfiou3rr frrgrruuond-tsl'6 triple surlace steril

izrrion n"ortn;rirBuai:utolfiryllrrwuorurt-tt{ l
,)

potato dextrose agar (PDA) lfrqoruqfr :oo'C

ril r':nr r aijqr{ ti'.rornutudrrd'o:rur rrunbilairdo

riqnf o'ruru z d'r tfiu rd'or'r trrinvlolma nlflu
or14r:rdui PDA

4
2. n1tfl1UUnVU9l1JOltr0rl

ii'{rnqn"ns : n.t: lri tU Uu o l l{ i: PDA unv

corn malt agar a:1nn"n! ;vrrid" ntuirtiltld;
fl :rro-nu sro.:ln:iaitflrniu{ (spore) ttfi lltfi tlu

n-nuruzoir'r 1 rfi orj.r r-ro n tfi rw o ': rd'o: rlu:; o"'u g"nu,

(Von Arx, 19s1; Bamnett ttdsHunter' 198?; Sut(on,

1e8o )

3. n]1tw1v[lfl]1y011

ldo:rurtnrrtd't,.t"luortr:ruar Basal

medium d.rfi r% (wzv) lorh6ttrynnrl:oifi trornqir'r

n-u druru a tfrq ffo CM cellulose, inulin, locust

bean gum uar xylan rirur tt druurmSoltttil ttutl

drtr -trr 1uqoru4fr riorlotlfnrrr 6r rvirn"l t oo

:o darrfr riiurtnr a ril
4. mino dou n1, dil t poly saccharide

hydrolyzing enzymes

n1:1rodo!nrrdaudaruhduqnnrl:r{ifi t'

gel dillusion assay (Downie tloun s, 19e4) lo0

rir ro rrir,6'ul o r n rdo:rlurio r rrJulqtl{nr r! tE')

:ou rvirn-r oooo:ou tilutrar zo utfi rdorirtirula

(supernarant) rl3ltor: rvirn-u to hln:fio: rLr
q l- - 'ru0grd t tufiqt tdufllguu0dli 2 xlddtuflr-1.,0i

!d
phyta gef pf ale 0.7 % (w/! )'U.|tu o.1 q' (w/v I

t o llu 6 uryn n rl: oitirv iu n o ao r-uoul'lftrsi n stff 9t 6o

CM-cellulose, inulin, locust bean gum ttde xylan

riuL njrfiqoru4fr no"c lufifieniJu,ro t to 'uu'th I

dor:rirafl congo red o.t % (w/v) rta;dr.:d'lo t M

NaCl oun -i 
r ov rfi lr ild$-o ro fi a'{ tr nutuigll ut o

to.r':':1d 1cl.at zone) ttn;u"ufinruanrr qdon



n r: d ns r n-n ri o n rd'o : r ro uler'lvl ri'

frorrr rlqir ua: drldl: n'rto.r

:r:ar:!ririrqo rai'ti -n€ fu

f,fr z nl"rfr z n:nnrnr - i"rt.r'rnrl 2i42

,JAnt: oao.t

l.,nornnr:r,t nrdorrornll.i riruru e tfio
d,rr.-nnurdo:r oisiolild 6o Aspergr.l/us sp.,

Fus;nrum spp., Piomopsrs spp., Colletotrichum spp.,

Phoma spp., Xylaria spp., Pesta/otiopsis spp.,

rd'o:rlu Class Hyphomycetes, Class C'oelomycere.t

ttd, Mycelia sterilia druluntlr,rtlo ? 1 'lol"urds

qrJ'ii r;lufl n.fl. 1eee, Teresira un:nru: :runlu
'jr nutdo:rrrn Hyphonlycetes, Coelomycetes,

Mycelia sterilia, Fusarium, Pest alotiopsis, Phoma,

Ph<tntopsis 1ulr.irfl6d Bantbusa tuldoides

niurda:niu rfi orirr:rnoaornr:air polysaccharide

hydrolyzing enzymes qrJii' z) nlir rdo:rrouiqlt^lfi
)

n5ntou"lryd cellulase'ki'rurnfrEo (srr:nfi r) i
iitururvirri'u rr lol"rrnn 6qrilu zr.e % ilou{orl
fiuunlointlrro fltrirorL o.lr,:1a sY.r rrqi s 6r zr
l-nFrusr: lortrr{o: :Lrnr, Hyphomyceres drrran
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0rnbiq'1di1,rrildfi fi rurotor rfru drautin or.rlrqj

fi qo rvirn"r 21 f, narua: ri':u1utlto.:rrlaituro
{ , & i-

n-r uqr o - r r ii n6-r! q: rfr o:rfr ai.: roulmi mannanase

fiiiruru a+ lolvraqr (or.r %) irurqer&.:usi o 6.r ss

ffoFun: lounu j r rirulnqj:rlaru'tu roor"ruoi o- Lo

-; , !
|Jdntr]n: n.lu0n tou-lnuu utt ts0:1tufl0lJ10n

Hyphomyceles drtrunotnldurvu ru lirrr lln
!d q 'J X A -IllJlUtAt q dgr n0 35 tJnnrlJa: ru05.lt1d:'t.r [01] lryu

xylanase ki fiiiru':urrirn"r sz lolrylnn (b4.e%)

firurnrorrrla nuluqi s 6o zs fiair qr: rd'o:r
,v,

dtulfi tudStrtttdlJutqtfi q n.r[a 5 -] 0 !ddtu9r:
,4J

u jttfrrti t tn Coelomycetes frrrUnotnhj:rn

airlrrlalntldqorvirn"u 2b fidA runi rd'o:raYt

rou'lmi inulinase loirioafiqo rritn-t zz 'lolqroqr

d.:6oriiu sr r eirulnt!air'rr.rlarurererti uei 6-ro

i n6run: ?'/u i r rd'o:tn :n Hyphomyceres n tn'lr.i: )n
c ,J

d: til.i tdlu r9r tfiiu}1d6r [mlnu l8 tJddtll9r:

srr:rlfi r. ,r'rrd ru'rrnrroor{ot unnht polysaccharide hydrolyzing enzymes

Yt{o6U0'tr10tt rfioro{"lsi lfi oro'ilr'rd uqnnr"l:ei

r rnroq'rild ( fiafirruot)

cM-
cellulose

inulin locust bean

gum
xvlan

Hyphomycetes t finlnt0 0 5 l1 0

Xylaria sp. }.il.ruurr l5 0 0 0

Hyphomycetes 'ldu.ruuru 0 0 1l
Xylaria sp. 1l.irltul.r 16 0 0 0

Coelomycetes hi:rn 10 0 10 0

Hyphomycetes lsirruurl 5 0 0 0

Mycelia sterilia ldl.rmurr 0 0 0 0

Mycelia sterilia "ldrruurn 11 0 6 0

Hyphomycetes }iryr r qro o 10 0 l1 8

Hyphomycetes hi: rn 15 0 0 7
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!uolJ0'll!0:1 rfioto.r"ld rfioto'rlndrrqoorl:d
rllloqJou{ld ( fiairrun:)

cM-
cellulose

inulin locust bean

gum

xylan

AsperBillus niger 1:rn 10 0 12 l0

Mycelia sterilia 'ldr.:uuru 8 0 0 5

Coelomycetes tt{51n 8 0 0 0

Coelomycetes tN:1n 16 0 17 13

Hyphomycetes hi:rn ld 0 0 7

Fusarium sp. l finrfl:0 0 l8 0

Mycelia sterilia 'b.iu.:turu 8 0 10 0

Phomopsrs sp. "l rrvurr 6 0 0 10

Colletotrichum sp. h.i:J:;oiu 13 0 8

Mycelia sterilia h.irl'rvurr I 0 0 6

Xylaria sp. 'lduvuu 0 0 0 0

Colletotrichum sp. 'lrir.:mu tu 0 0 0 0

Phonla sp. 'h.ir':rrrr 10 5 0 7

Xylaria sp. 1d:r n 14 l0 1l

Fusariurn sp. "[rir]: 
E o":r 16 0 10 8

Hyphontycetes lrir:trrrr 20 0 6 5

Hyphomycetes 'le.irir 21 0 l0 ll

Hyphomycctes }ju luuu: 0 0 0 10

Coelotltycetes 'liiryr':elorJ 5 0 16 0

Plomopsl.r sp. lai: r n I 16

Coelornycetes }.irJ:;o-r l3 0 0 0

Ptoma sp. 1o.iuorurr 14 0 0 0

Phomi sp. ldulrur:L 0 0 0

Xylaria sp- 1d:rn 0 10 0

Xylaria sp. h.iuuurl 0 0 0 0

Mycelia sterilia b.ir-nrurru 10 0 12 5

Coelorny.ctes hi:rn 11 0 2l

Peslalotiops.is sp. b.i:rn 12 0 12 13

Coe,lomycetcs 'ldl.ruuru L7 0 13 0

Hyphomycetes 'ldrrvur:r 0 4 lo 0

Hvphotnytetes }^iurruru 0 35 0
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lUOlr0. TO:t rfiotos"h.i ,rfiotorln6uqnnrl:d

rurnro.nqld ( fiairrsr: )

CM.
cellulose

inulin locust bean

gum

xvlan

Phomopsrs sp. ll'i:r n t2 29

CLtelomycetes 1d:rn 12 5 20 25

Xylaria sp. 1ri::n 12 4 15

Coelonycetes 'ldr'rnuru 0 0 25 23

Hyphotnycetes ldr-r n 12 t8 22 12

Hyphomycetes hiryl 7 0 24 20

Hyphornycetes I ft1t:; Olr 15 tl 0

Hyphonty,'ctes hi:rn 8 I 0 10

Hyphonycetes lu nrn:0 10 0 17 0

Coe/r-)m.ycetcs lriu n rni o 0 6 0 0

Coelontycetes ld:rn I6 10 10 13

Hyphomycetes 1ri:r n 0 0 l7 20

Hvphomycetes 1rirl:ro"l t2 0 23

Hyphomycetes "hilrvurru 0 0 0 0

Xylaria sp. "[r.irlvurr 0 5 6 7

Hyphomy,'etes Iaiu'nruru 8 10 0 5

Fusanurn sp. I r^rlrln 9] 0 u 8 0 l5

Fusarlun sp. t ft U:ro1r 0 5 0 0

Fu'ariurn sp. 'liir.l: ver"! I 6 0

Mycelia stcrilia tlr l.t fl tfr 5 ar I 0 l5 20

Xylaria sp. 1Ei:r n 11 0 o 0

Mycelia steriliu }.i:rn 8 0 6 5

Coelonycetes h.irrn 0 0 10 0

Coelontycetes 1d:rn 0 0 0 0

M; cr'lia irerilir 1ai'ir n 0 0 1? 0

Hyphornycetes lfri n rni o t0 6 16 0

Hyphomycctcs L9'l1l)-5oll 0 4 0 0

Hy phornycetes 1airyr.: 0 5 8 8

Hyphotnycetcs thl:ro"r 0 7 15 0

Hyphonycctes tfttMaon 0 8 1l 8
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l

.l n rr'.1.. \ " : llrlr D('. rrr(l lo "

:l : .Piotlo.psl\ sP. :

3i : l/_\?h0tl.r'c elcs :

,) : i q j -
5 n t. lx0i llllrulll)lflltll'!1lr1l0l

4 : P/r()rnil sp. :

.19 : Fusaliutl \P l

10 : X.l',/ruii] sp.

62 : Mvcelia stcriliil

:rhl z. ttt:douanltu locust hcarl -ctLrn 111l pl'l)'la gcr
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?or:niruo
o : ulul,;i'i r rfi'o:r o r n}.idl rfi o.luyrr crrr r: n

airrroulmili'y nraryfiel lq a rnvi rc o dt,r0r ro ul"rri
cellulase dr rilur6ulryrifi arlr:ndo uaorr rryddldd

dfrlrnlufaqrr6ofi,r r{nr:rnuo: rdu 1Jr.:rirr irrhr
,rnol, dr6ot io uuJ daulfogjlugrJl oi n qln d d.:

arrr:orhlrlda 6n ar:iuyritiqirl r niu rotruon vio
r.rd r./4fl rlr.:odr{ rdu nrfio ndrufi nr.rdnlddl{rfl u
airurl:vnoltot ru.:dnr4 o n fir-ru.:ruirfl16 5dfidru
tfi ofi arlr:o nfi err6rlryrirfr odlri' odr.rl:fi nrrllrrir{."
rTo:rd rrr r:ndd rur"unqlonlur::rutr61d'6 t Sasrki

!ra;niu:, 1s85) frnrr-finurnt:rufrnroulmi cellu-
lase ornrdo:r1un{loir.: 1 uiu Trichodem.ta spp.,

Penici I lium spp., Sporotrichun pu lverulentum tt?tt

Telaromyces entersoni i lqu$Ju.jr Tlichodel.ma

vindae dlut: 0 r{Afi t6ulfii cel lulase kiol rroyfi

rJ:vimGnrlr ri:lroulryri xylanase riu drlr:o
doaenrulryrrau fi rilu rir u rJ:; n o r eir u1v qjrL o.r

hemicellutose }.irilurirorralrylnr d.:arrr:nl"i'tilu
cr:sv,:riulunr:r{6quonnoaoad er: fl fi ru: unr
orur:ti'ni uonnlndinl: rlorlof xytanase hJl{
lu nr:r,l o n 16o n:; ors r6u1ryfrfr fl darrJrr0 dir.r
louliumitinnrarfi or tcitu r(unfr 6u r{o:ruayd rpi
llir rd'o:rfi r.r n'sr xylanase lriuri Trrchodema sp.,

Shizophyllun conlmune rrsio drll:6srtru r{o:r
filiidnurrirulnr!rinrfl urd'o:r vrrn Tichodenna sp.

tSulmi mananase riJurSulqrifi tiotnnru utuuuuu

d'rrflucirurj:"nourorrrufro rdr riulmirfied
dl:J l:oxirurl"i'vtqumur6ulryri cellulase lunr:r duu
lndrrryonrl:ri birtjurirsnnfifinrfuou rz uio
za q"'r drfirirarhrrn 6o rirsrrntfrodor r:nl"i1u
nr:ri.:nr:roiqro.r Bifidiobactcrium d.:riluuLnfi Gu

dd.rii'tylueirliYrornuuo;a'n-i uonornfi"d.idrrr r:0
rir1 1"i1uqorarrn::l rqiu rir}1l{riro a o n lr:rvfi o
lu nr:rir nr uliH.: cir 6ogrJ (Marga .ld;nrus, 1ee6 )
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luur': n r:rir uou16ulqrirfr qfi"ar:Jr: n reliar o , n,d'o:r

w'tfi Asper€illus nrger ri:urdulrri inulinase uvl

rtrr:ntioldoro inulin dlrilunrflrlaro:srlu:rn
tuo;n"rtorfftfi riluinq6l1unr:arfr or fructose syrup

uonornda-.rldlunr:Nfi srrotruoard!16urn-u (ohra

lrasnfuy, 1993; Nakamura rtd; Nakatsu, 1988)

lonorndelarufi qrfi1si6nryfr elvdi 6o inulo oligosac,

charides urrilu soluble dierarl tiber ficrur:n
tfi udruru Bifidobacreria lu;irldluvti

ornnr:nqao{dl#rfi uirr{o:rorn}.iutu nr r:n
Air'rrdulryri cellulase, mannanase uds xylanasc

!i'6 ciru n r: afi.r rSulqri inulinase u"u aixioi'
hi6u"n cio6{ond{6or6ulmiff Li'rrnrdo:rroulob,loi
VA
uutrt ) rU0 1{lrnout lldl (Sicbcr ltdsniur, 1 99 | )

rfi olrr nnrrl drlr:o1unt:air,: rSulmiorun n si r.: n"u

}Jnrrtfroro,r1o'uvriti i rfi a.roiunidlri6sfi er ti
arur:nr^16or6ulryri1u irlrord.r o-ru'ur#onlufir uiu
1ri u"uu"rriJuurd rro r rdo: rurei.rndrfi r,nrhlr,nr:
finuri r"r ni o riurr q 6uni dfi ar rL r: o r.riqrtEul,lri'1u

rJ3rurtu4.r u a;i:J:; ?r i n l,rfi 6 uio arrLr:orirurl"ilu
qadrfin:r-!9i01

!ondr:d1{A.r
l. Bamett, H.L. and B.B, Hunter. 198?. Illustrated

Cenera of htperfecr Funrl: l'h edition.

Macmillan Publishing Company.

New York. zts p.

z. Downie, B., Henk, W., Holhorsr, M. and J.D.

Bewley. 1994. Anew assay fbr

tluantif ying endo-beta-D-mannanase

activity using congo red dyc.

Phytu:hemistry. se(+): azs-ass.

3. Firantas, S.G., Venozhinskene, t.Y. and A.B.
Paulyulonis. 1982. Detennination of
B-mannanase activity by viseometry

and spectrophotometric rnethod.

Microbiology. l8 (4):46 l-466.

r1o.:n"unr:rjuto.:1-:rio!u lFirantas [[dynu;, 1982)



trtd't:tJl,t.r2mulau nusu
^) . )
lllt 2 Dlj]lll 2 n:flllflll tullfllJ 2542

{ s q 
'an t:fl fl u tftord onta05-ltou lo l?l9r

finn qqfir u6r drtdx: airuo.r

Thaksin,J., Vo1.2 (2) July - December 19ee

4. Kobayashi, Y., Echizen, R , Mada, M and

M. Mutai. 1983. Effect of hydrolyzate

of Konjac mannan and soybean

oligosaccharides on intestinal flora in man

and rats., p 69 90. -lr Mitsuoka, T.(ed),

Intestinal flora and dietary factors.

Japan Scientific.

b. Marga, F., Ghakis, C., Dopont,C., Morosdl'

R. and D. Kluepfel. 1e96. Improve

production of mannanase bY

Streptomyces liv idans. APPI.

Environ- Microbio.6: (12): 4656 4658.

6. Nakamura, T. a|rrd S. Nakatsu. 198s. Action and

production of inulin ase l.Ipn. Soc Srarch

Sci. 35: 121- 130.

?. Ohta, K., Hamada, S. and T. Nakamura 1993.

Production of high concentration of

ethanol fiom inuli-n by stimultancous

sacchridefication and fermenlution using

Aspergillus niger and Sacchatomyces

ccrevisiae. Appl' Enviton. Miuobiol.

59i729-733.

s. Sasaki, H., Kamagata, Y., Takao, S.,

Matangkasombut, P. and A. Bhumiratana.

1983. Selection and classification of

active cellulose decomposing fungi.

Microbial Utilization of Renewable

Resoutces. JSPS-NRCT. Seminar on

Agro lndustry including Microbial

Technology.2:65-?6.

s. Sieber, T.N., Sieber, F., Petrini, O.,

Ekramaddoullah, A.K.M. and C.E.

Dorworth. 1s 91. Characterization of

Canadian and European Melanconilnl

from some Ahus species bY

morphological, culture and biochemicll

studies. Car. J. Bot. 69"2170-2176.

10. Sutton, B.C. 1980. The Coelomycetes; Futtgi

ImperlEcti with Pycnidia Acervuli and

Strornala. Commonwealth Mycological

lnstitute. England. 6s6 P.

1r. Teresita, 8.U., Tricita, H.Q. and K'D. Hyde.

19s9. Endophytic fungi in leaves of

Bantbusa tuldoides. Fung. Scr.

l4(1-2):11-18.

12. Vandafirme, E.J. and D.G. Derycke' toas.

Microbill inulinase: termenlation proce\s

Propenies and application. Adv. Appl.

Microbiol. 2e:139-176.

13. Von Arx, J.A. 1s81. The Genera of Fungi

Sporulating in Pure Culrur. J. Cramer.

424 p.




