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ABSTRACT

Endophytic fungi were isolated from 8 different species of epiphytic orchids, including Aerides
falcata, Aerides odorata, Cymbidium finlaysonianum Lindl., Coelogyne trinervis Lindl., Dendrobium
lindleyi, Dendrobium secundum, Flickingeria ritaesana and Staurochilus fasciatus. From the total of 105
isolates, the highest number of isolates (52) were obtained from leaf segments followed by stems (33)
and roots (20). All of the endophytic isolates from orchids were assessed for their ability to produce
extracellular enzymes, including amylase, lipase, cellulase, pectinase and protease. According to
enzymatic tests, 68% of the isolates exhibited pectinase activities followed by the activities of, 62% for
lipase, 60% for cellulase, 46% for protease and 17% for amylase. The results verified that the endophyte
isolate CfS 02, isolated from the stem of Cymbidium finlaysonianum Lindl. has high potential to produce

all of enzymes tested, particularly the highest production of the cellulase enzyme with the extracellular
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enzyme production ratios (EPR) of 2.89. CfS 02 was identified as Xylaria sp. using morphological
characteristics combined with molecular analysis.
Keywords: Entophytic fungi, Orchid, Enzymatic activities, Morphology, DNA sequence
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Table 1 Number of endophytic fungi isolated from leaves, stems and roots of eight Thai epiphytic

orchid species

Number of Isolates

Orchid Species Total
leaves stems roots
Aerides falcata 8 0 5 13
Aerides odorata 6 0 4 10
Cymbidium finlaysonianum Lindl. 6 5 0 11
Coelogyne trinervis Lindl. 6 5 0 11
Dendrobium lindleyi 6 10 0 16
Dendrobium secundum 6 3 6 15
Flickingeria ritaeana 7 6 0 13
Staurochilus fasciatus 7 4 5 16
Total 52 33 20 105
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Auawistueadsynfie (2552) wuigasioula
TWiauenldanfsdisioian s1u1s0nEa
Lauvl,snwﬂl,al,ﬂavlﬁmnﬁq@ (31.7%) WATWUNT

naatawlodazlutagasunn (1.1%) ualu
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nwisvasdsinAalinuarianlalwyi
naatewlollUsaies G90n191ii09a1aNnnsHER
Lawlodeang 9 mau%muaui@“ﬁawgﬂ
auqulasanizzasmsomismaluloading
TagRwaansasninlwidarnaaawlolld 59
dlkaranndfasorvesionloddranu
(Centis et al., 1997) LAZAINITHIILVD
Pavithra et al. (2012) usnanlalWriandu
ﬂszsﬂs‘éaLﬂuﬁmqu‘lm wunsanlalwdii
wonlafanuaiunsalunsainsenlodlys@
anaziawloves luaale daidu 50%
lun1sneasaunisasidtow las
az'lutaawuinseulalnyisna Si 06
fuszEnFamnlunsansenlodez luiaalea
gIga lagfid1 EPR 1YINAD 1.61¢0.11 A3
nagaun1sadtanlodlaidanuinsenla
InW¥isna AoL 05 fidsz@ntainlunisasne
oulodlaalagiga lasdidn EPR ivinAy
2.05:0.03 N1TNAFAUNTIITEINILau by
iragiaanudnsiieulaliswa CfS 02
fuszantamlunisainaenladisagiaaled
giga laoildn EPR 1¥i1AU 2.89+0.09 N5
NAFBUNNIRIILEU Ll nadiuanuineula
Wi a Frs 07 Husz@nFainlunsasne
anlmiinafiualagiga laofdd1 EPR winniy
2.76£0.23 N1Inaxaun1saden lodlysa
anuITeula IWiswa CiL 04 JuUsz@nsaw
lunsafrsenladlusdiesldgiga laofid
EPR ¥y 3.21:0.23 lasfianuuanddatng
i anf (p<0.05) nusaulalwyinnlals
laa fivnmInasey lunsmeseufanisuniy
shaawlodluasiinuitsnenleluyiswa cfs
02 mmsna%ﬁamﬂmﬁ"tﬁnnmﬁmﬁﬁmimaau
(Table 2)
msiesianlalnviudszsiiaiinminge
tawlmaidnani iunanianmgnaiugulas
aazvadantoInIsanelulaasing lagNe
sansatnin e naaewlodld wazido

tanlalwviazasrstanlodiNotaurau U

] [

L®ATNANS 9 VaINTAINLNIzAalaw Lotk o

]
a

(Centis et al., 1997) lasfianlodnarusfian
¥ v J 4 o v ™ % 1
WarastwNa It Taminuaatad vou
2 6 ,&’ dll 1 £ 6 A
aswal,auvlfnmsnagl,aa YUNDLDUNIILTRR D9
Picard et al. (2000) Wu31tTas taula W
Tichoderma viride ai”mauvl,snﬁl,snagl,a alunws
dasiraglasunnitsioaduadisa Phytophthora
A g A A o &
spp. ‘ﬁdLﬂ%L‘Hﬂ‘i'lﬁ']L%@ﬂ‘iﬂW‘ﬁ VWNBEUHINTT

. A s o "
Wwindulavaade uazlisenuidaionle

¢ o & a & A,

IWrigsaw ol naRL LT wINa D RAT LN

a A ' Ao %
adw Soiudintsznaundranlunslieina

-~ ' > 6 A 1 6
WDIWIILANTIUAILTRANT FIwban ko llas
\utewlasdlungy Hydrolases #3189Mui1gn

3 4 o { @ &
gatwwaltidaswnlldiduinaralaanis
auWuDE 1,4-glycosidase Tuluianazasuily
o v = A o '
A lddauraluianadnas tnaldiduunds
asuandaslunaasyidula (FT9F0 uazun
Wa, 2556) waztaw ko batUaiduanlaii balas
ladluanavaslanfime’lsa didundizasan
waznNIA LUNUARTT (Jaeger et al.,1994)

o I'4 %
nsowwnIantaliviainanyamenig
Mg IUINE

=1 (%2 =1 a

INNIIANBIAN BB Ilalath ANy
gosv0937 wudnsewlalnvidiulwg'la
fu1InaIIrUasiadle F9dasdn1ITninnig
s9rdaslasnislarun s wN st uaas
aula lWyinuenld annsmasasnuindsan
Ta'lwy 1 lolaae NaruInassalasiasle Aa
Tnaula lWyisvis DsR-04 wunldaN&aInINVa I
naqeldidaIudsfWY (Dendrobium secundum)
A 4 o U v
fadavaleinnaasaudondasaansiaiuas
Wisuiauansmensgugiwingiwuindu
\rasnlunga Pestalotiopsis sp. 1ha391niila
LAZLREILWENRITUDS (PDA) WUINAN w18
wWulodFvuazfaudn9neny (Figure 1A) LAz
ansuznIFuIwIne naldndasgansiain
fasvee 100 Lvin Wué'numziﬂﬁLﬁmﬂﬁﬁﬂgﬂ
NTea Y FRUAATNATINAS FIBAILRZNON
@ a TAA A A A
snumrwransed luNaTTensdauaanlundany
(Figure 1B)
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Table 2 Summary of evaluation of the enzyme production rate (clear zone in mm/colony diameter

in mm) of endophytic fungi isolated from eight epiphytic orchid species on solid medium

Endophytic fungi
Amylase Lipase Cellulase Pectinase Protease
isolate

AfL-01 0.00+0.002 1.3520.02bcdefanii 0.00+0.00? 1.10+0.030%%f 0.00+0.00?
AfL-02 1.21+0.23%f 0.00+0.00? 1.05+0.00°% 1.06+0.01°°% 1.03+0.01°
AfL-03 0.00+0.00? 1.14+0.020%% 0.00+0.00° 1.13+0.02°°%""  0.00+0.00?
AfL-04 0.00+0.002 1.2820.02bcdefoni 1.04+0.010°% 1.09+0.020¢4® 1.11+0.030°df
AfL-05 0.00+0.00? 0.00+0.00? 0.00+0.00° 1.05+0.00°°% 0.00+0.00°
AfL-06 1.21+0.25%f 1.37+0.03°defanik! 0.00£0.00° 1.08+0.01°%% 0.00+0.00?
AfL-07 0.00+0.00? 0.00+0.00? 1.05+0.00°% 0.00+0.00? 1.03+0.00°
AfL-08 0.00£0.00? 0.00+0.00° 1.04+0.00°°% 0.00+0.00° 0.00£0.00?
AfR-01 0.00+0.00° 1.12+0.00° 1.03+0.00 1.08+0.00°°% 0.00+0.00?
AfR-03 0.00£0.00? 0.00+0.00° 0.00£0.00° 1.06+0.00°% 0.00£0.00?
AfR-04 0.00+0.00? 1.30+0.020cdefani 1.07+0.010c%f 1.07+0.01°°% 0.00+0.00?
AfR-05 1.28+0.07% 1.1440.020°4% 1.30+0.04% 1.37+0.02" 1.22+0.020cdefh
AoL-01 0.00+0.00° 1.24+0.010cdefo 1.05+0.00°° 0.00+0.00? 0.00+0.00?
AolL-02 0.00£0.002 1.42+0.03°9nikim 0.00£0.00° 0.00+0.002 1.12+0.01bcdef
AolL-03 0.00+0.00° 1.37+0.06¢f9niK 1.04+0.00°° 0.00+0.00? 1.07+0.01°°4
AolL-04 0.00£0.002 1.300.071 bedefani 0.00+0.00? 1.07+0.00%°% 0.00+0.00?
AoL-05 0.00+0.002 2.05%0.03" 0.00+0.00° 1.29+0.04°"9" 0.00+0.00?
AoL-06 0.00+0.00° 1.41+0.01°% 0.00+0.00? 0.00+0.00° 0.00+0.00?
AoR-01 0.00£0.002 1.1820.030°def 1.07+0.020°%f 1.05+0.00%°% 0.00+0.00?
AoR-02 0.00+0.00° 1.15+0.03%°% 1.04+0.01°°d 1.05+0.00°°% 0.00+0.00?
AoR-03 0.00+0.00° 1.96+0.11%st 1.05+0.00°% 0.00+0.00° 1.04+0.00°
CfL-01 0.00+0.00° 1.93+0.04%! 0.00+0.00? 0.00+0.00° 0.00+0.00?
CfL-02 0.00£0.00? 0.00+0.00° 1.03+0.01°° 0.00+0.00° 0.00£0.00?
CfL-03 0.00+0.00° 0.00+0.00° 0.00+0.00? 0.00+0.00° 0.00+0.00?
CfL-04 0.00+0.00° 1.59+0.07Kmn° 0.00+0.00° 1.09+0.020%4% 3.21+0.23"
CfL-05 0.00+0.002 2.02+0.02"t 1.29+0.07' 1.1320.06°cdefan 1.44+0.04%
CfL-06 1.18+0.05°%%f 1.91+0.09P"t 1.13+0.02°%f9 1.28+0.03°%efon 1.34+0.06"k
CfS-01 0.00£0.00? 0.00+0.00° 1.05+0.00°°% 0.00+0.00° 0.00£0.00?
CfS-02 1.50+0.05" 1.77+0.06"°P" 2.89+0.09° 1.16+0.030cdefa 1.52+0.10¢
CfS-03 1.09+0.02°° 0.00+0.00° 1.04+0.00°% 1.06+0.00%°% 0.00+0.00°
CfS-04 0.00+0.00° 1.1320.09° 1.050.01°¢% 1.0440.00° 1.06+0.01°4
CtL-01 0.00+0.00° 1.09+0.02°° 1.02+0.00° 1.06+0.01°°% 1.27+0.05°%9"
CtL-03 0.00+0.00° 1.36:+0.04cdefonik 1.02+0.00° 0.00+0.00° 0.00+0.00°
CtL-04 0.00+0.00° 1.51+0.18"ikimn 1.52+0.07™ 1.20£0.01°°%fN 2 29+0.10'
CtL-05 0.00+0.00° 1.39:+0.00defaniik 0.00+0.00° 0.00+0.00° 1.04+0.00™
CtL-06 0.00+0.00° 0.00+0.00° 0.00+0.00? 1.04+0.00°° 0.00+0.00?
CtL-07 0.00+0.00° 0.00+0.00? 1.07+0.010cdf 0.00+0.00° 0.00+0.00°
CtS-02 0.00+0.00° 0.00+0.00° 1.04+0.00°°% 1.03+0.00° 0.00+0.00?
CtS-03 0.00+0.002 0.00+0.002 1.20+0.00%" 1.080.010¢d® 1.08+0.020¢4%

CtS-04 0.00+0.00° 0.00+0.007 1.0520.01°% 0.00+0.00° 0.00+0.00°
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Table 2 (Continued)

Endophytic fungi
Amylase Lipase Cellulase Pectinase Protease
isolate

CtS-05 0.00+0.00° 0.00+0.00° 0.00%0.00? 0.00+0.00° 0.00+0.00°
DIL-02 0.00+0.00? 1.300.01Pedefoni 1.04£0.00°% 0.000.00° 1.04£0.00°
DIL-03 0.00£0.00? 1.25x0.02°cdefon 0.00£0.00? 1.16£0.02°°%""  0,00+£0.007
DIL-04 0.00+0.00? 1.65+0.14m"°P 0.000.00° 2.58+0.06™ 1.10£0.01°%
DIL-05 0.00£0.00? 1.490.0goNKm 0.00+0.00° 0.000.00° 1.0320.00°
DIL-07 0.00+0.00? 1.16+0.03°°% 1.06+0.00°% 1.07+0.00°% 1.06+0.00°
DIL-08 0.00£0.00? 1.29+0.03Pedefon 0.00£0.00? 0.000.00? 1.0420.00°
DIS-01 0.00+0.00? 1.15£0.01°°% 0.000.00° 1.07+0.00°% 1.06+0.02°
DIS-02 0.00£0.00? 0.00£0.00° 1.0320.00° 1.06+0.00°% 0.00£0.00°
DIS-03 0.00+0.00? 1.14£0.02°°% 0.000.00° 1.33£0.04%" 0.00+0.00°
DIS-04 0.00£0.00? 1.16+0.03%% 1.07+0.00°" 1.37+0.08" 0.00£0.00°
DIS-05 0.00+0.00° 0.000.00° 1.04£0.00°% 1.23+0.02°%fM 1 06+0.00°
DIS-06 0.00£0.00? 1.150.02°% 0.000.00° 1.3820.06" 0.00£0.00°
DIS-07 0.00+0.00° 0.000.00° 1.08+0.00°%f 1.05+0.00°°% 0.00+0.00°
DIS-08 0.00+0.00° 0.000.00° 0.00+0.00° 0.000.00° 0.00+0.00°
DIS-09 0.00+0.00° 0.000.00° 1.09+0,02°f 1.06+0.00°% 1.05+0.00°
DsL-01 0.00+0.00° 1.77+0.06"°P% 1.2120.039" 1.44+0.06" 1.1320.02°cdfo
DsL-02 0.000.00° 1.21+0.01Pedefo 1.09+0.01°cdef 1.03+0.01° 1.06+0.01°
DsL-03 1.14£0.01°°% 0.000.00° 1.06+0.01°% 1.06+0.00°°% 0.00+0.00°
DsL-04 0.00£0.00? 0.00£0.00° 1.07+0.00°" 0.00£0.00° 1.04+0.00°
DsL-05 0.00+0.00° 1.78+0.38"°P% 1.080.01°c%f 1.06+0.01°°% 1.05+0.01°
DsL-06 0.00£0.00? 1.400.02¢efoni 0.00£0.00° 1.200.02P°%fN 4, 09+0.0100%
DsS-01 0.00+0.00° 1.28+0.06°°defoM 1.04£0.00°°% 1.04+0.01°% 1.05+0.00°
DsS-03 0.000.00° 1.08+0.01%° 1.110,01°cdef 1.04+0.01°% 1.05+0.01°
DsS-04 0.00+0.00° 0.00+0.00° 1.05+0.01°% 1.05+0.00°°% 1.05+0.01°
DsR-01 0.00+0.00° 0.00£0.00° 0.00+0.00? 0.00£0.00° 0.00+0.00?
DsR-02 0.00+0.00° 0.00+0.00° 1.03£0.00° 1.04+0.00°°% 0.00+0.00°
DsR-03 1.06+0.01%° 0.00+0.00° 1.12+0.00P°dfo 1.07+0.00°% 1.09+0.15°%
DsR-04 0.00+0.00° 0.00+0.00° 0.00+0.00° 1.03+0.00° 1.0420.15
DsR-05 0.00+0.00° 0.00£0.00° 0.00+0.00? 0.00£0.00° 0.00+0.00?
FrL-01 0.00+0.00° 1.35:0.05°°defoni 1.1120.01°c%f 0.00+0.00° 0.00+0.00°
FrL-02 0.00£0.00? 1.360.01cdefoni 0.00£0.00° 1.08+0.01°°% 0.00+0.00°
FrL-04 0.00+0.00° 0.00+0.00° 1.06+0.00°°% 1.04+0.01°° 1.04£0.00°
FrL-06 1.07+0.00"° 0.00+0.00° 1.07+0.00°f 1.11+0.02Pcdf 0.0040.00?
FrL-07 1.12+0.00°% 1.18+0.05P°df 0.00£0.00° 1.33£0.00%" 0.00£0.00°
FrL-08 1.03+0.00° 0.00+0.00° 1.04£0.01°% 0.000.00° 0.00+0.00°
FrL-09 1.13+0.02°% 1.36+0.03°defonik 1.24+0.01" 1.14+0.01Pdfoh 4 3940 07"k
Frs-01 0.00+0.00° 0.00+0.00° 0.00+0.00° 1.07+0.02°°% 0.00+0.00°
Frs-02 0.00+0.00° 0.00£0.00° 1.05+0.01°% 0.00£0.00° 0.00+0.00?
Frs-03 0.00+0.00° 0.00+0.00° 1.05+0.00°°% 0.000.00° 0.00+0.00°
FrS-04 0.00+0.00° 1.46+0.00fhikim 1.04+0.00°% 1.12+0.00Pcdefo 1.25+0,00°defon
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Table 2 (Continued)

Endophytic fungi
Amylase Lipase Cellulase Pectinase Protease
isolate
Frs-06 0.00£0.00? 1.060.00° 1.05+0.01°% 1.33+0.08" 1.09+0.00°%
Frs-07 0.00£0.00? 1.60+0.054™° 0.00£0.00° 2.76%0.23" 1.4820.22%
SfL-01 0.00£0.00? 1.260.09Pedefon 0.00£0.00? 1.21£0.03P%efN 4 10+0.00%°%
SfL-02 0.00+0.00° 0.00+0.00° 0.00+0.00? 1.09+0.01°% 0.00+0.00°
SfL-04 1.23+0.00°f 1.65+0.25'™°P 0.000.00° 1.23£0.01°°%f"  0.00+0.00°
SfL-05 0.00+0.00° 0.00+0.00° 1.04£0.01°% 0.00+0.00° 0.00+0.00°
SfL-06 1.610.11' 1.29+0,04°cdefoni 0.00£0.00? 1.95+0.18' 0.00+0.00°
SfL-07 1.29+0.03 1.69+0.08™"°P 0.00%0.00? 1.68+0.08" 0.00+0.00?
SfL-08 0.00+0.00? 1.30£0.04°cdefohi 1.16+0.02%" 0.000.00° 1.1420.00°fo
SfS-02 0.000.00° 1.46+0.04hikim 1.340.074 1.15+0.00P%%fh 1 15+0,02000f0
SfS-03 0.00+0.00° 0.000.00° 1.10£0.02°°%f 0.000.00° 1.050.00>
SfS-04 0.000.00° 1.59+0.064™"° 1.42+0.01' 1.34+0.08%" 1.14+0.01Pcdfo
SfS-05 0.00+0.00° 1.54+0.06%Km° 0.000.00° 1.28+0.05°%fN 1 26:+0,019efoN
SfR-01 0.00+0.00° 1.32+0.05"°%fMk 0 00£0.00° 0.000.00° 1.3120.069"
SfR-02 0.00£0.00? 1.12+0.01° 0.00£0.00? 1.60+0.05% 0.00£0.00°
SfR-03 0.00+0.00° 0.000.00° 1.05+0.00°% 0.000.00° 0.00+0.00°
SfR-04 0.00£0.00? 0.00£0.00° 1.130.00%f0 1.04+0.00"° 1.02+0.00°
SfR-05 0.00+0.00° 1.42+0,13°fohikim 1.10£0.01°c%f 1.11£0.02°°%f 1.30£0.03"
Enzyme activity
17 62 60 68 46

(%)

Note: Af; Aerides falcata, Ao; Aerides odorata, Cf; Cymbidium finlaysonianum Lindl., Ct; Coelogyne trinervis Lindl.,

DI; Dendrobium lindleyi, DS; Dendrobium secundum, Fr; Flickingeria ritaeana and Sf; Staurochilus fasciatus.

L; Leaf, S; Stem and R; Root

Figure 1 Morphological characteristics of the endophyte isolate DsR-04 (Pestalotiopsis sp.): (A) colony

,

100X

after 7 days on PDA medium and (B) conidigenous cells (100 x)
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primer 814150 amplified ﬂiamquvl,@ﬁﬂﬁmlu
f1uva98u ITST, ITS2 uaz 5.8S coding
seguence RaAAXBINLITWIALVAS You et al.
(2013) 71l ITS1 uaz ITS4 primer lun1381umn
TaulalWviann Rheum palmatum L.
lunsdivassieonlalwiswa CfS-02
fusnldansmsrdusasndrnldnzisnzson
Urnida Addszansnnlunisasrsenlod
Léﬁagma"l,@i”qaqmamﬁmuﬁnm’wmu"lmﬁﬁﬂ
4 33 ldaa%U N1TATIIROUNIFUTIN
SngvinldliTaian iasannlinunisatis
mJas‘?iaﬁaﬁm‘hLLuﬂeTaﬂé'ﬂHmzwﬁow”ugnisu
Foazlduanissasunniuaingn inldlaginm
tawlalWyiswa cfs-02 luiAsslua1mns Potato
Dextrose Broth WRINT2I&IBVBILFWLEEINN
8@ DNA a3198augmnInuazlIuimvas

DNA ﬁaﬁ‘@"l,@i”@i”aUm‘ﬁ‘@mi@@ﬂﬁuum W9

HANNTILATITHNTS DNA 2a97taula INYisAa
CfS-02 FANMITAANAUUFT (Aggo/Agg) L1
220 uazd1UIu1m DNA LYiNNU 66.12 ng/uL
HAN133LATzH WL DNA fanaladuSuno
Lﬁ'mwaLLa:ﬁﬂmuu%qﬂ%{ﬁa'm’ﬁamvlﬂﬁ’lu
maRuUSImsuaaudeld e

n137%1 DNA fianalauiAndsurmln
UV internal transcribed spacer (ITS) ﬁlagji
U ribosomal RNA #1835 PCR lauls lwsiwes
ITS1 uaz ITS4 Momafialfisongnlalndiue
L9 ® (Polymerase Chain Reaction) Wan113
A719F8UAMNINUAZUTUTUVEI PCR product
ULE W agarose gel LN@ALDUUDY PCR product
muldusagd (Figure 2) wuwoufl 1 1w PCR
product 1895 t0ula INYiswa CfS 02 Deflawa
560 §LUd (bp.) LaLfinuiy marker (100 bp.

Marker, Thermo Scientific.)

Figure 2 Electrophoresis gel results of PCR amplification of the marker (M) and the endophyte isolate

CfS 02 (1) using universal ITS1 and ITS4 primers which amplified 560 bp

NANTIIILATISARAIAULUEUSIIM ITS
ggi7aulalWrisia cfs 02 v ldiSeufsy
drauiualasldldsunsy BLAST search 11
7 udaya GenBank Wuitslaulalwyisva Cfs
02 féeuiwalndidssniuiga Xylaria sp. (Table
3) Gaduiamvuialnnlured xylariaceae
10270 Ma1NNA BN TININAD T 9g

= & {c}’ 1 a
mwmumi‘wummﬂmdﬂumnnm 300 TUa

(Fournier et al., 2011) L%aiﬂuaqaf:wuvlﬁﬁoﬁ
\urtiaoaany (saprophyte) mﬁ'ﬂa%ﬂmf‘rmﬁa
20977 (endophyte) wazunssiiatduiderialsn
Tui s (parasite) (Whalley, 1996) ANNITWITY
284 Isaka et al. (2000) 51891131371 1U96
Xylariaceae tJw filamentous fungi ﬁa’l 4130
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Table 3 The Identity percentage of the endophytic fungi CfS02 from host plant (Cymbidium

finlaysonianum Lindl), and accession number found in the NCBI (National Center for

Biotechnology Information) website
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