75815398 YH1INNDeNA 11 1ags1¥uAaf5 1% 16(3) : 743-761 (2567) 743

U v

MsANMIADHAUZAUgIUING M3 YVaIngIauly uaznswan

Q

v A

Snlanedudnmlsdludusidnefidmdonninvhiudiaq
°lumﬂnmwaaﬂs$mﬂ"lm
Study of Morphology, Mycelial Growth and Exopolysaccharides
Production of Cordyceps sp. Selected from Several Farms

in Central Region of Thailand

annsn awun '’ e neuda’ adniie Saudesssu’ uag gunst ey
Samart Taikhao ", Kanya Kokaew ’ Dounghatai Rattanasatchatham * and Suntara Fueangfung1

Received: 18 May 2022, Revised: 31 May 2023, Accepted: 4 September 2023
QU i
UNANED

< L=} . . Id a = a £ = Y
DUF1TNDY (Cordyceps militaris) 1Tus 15T Tunasiasonanaseengninazininlalu

=
and

1 4 a = = = J av gd A o s A = v
NIUGI LFU ﬂﬂi"lﬂl“lﬂ]u ezﬂiumu !Lﬁ$TWﬁLL“Bﬂﬂ1L1§ﬂ NTHIVYUINU WQﬂigﬁQﬂ!W@ﬁﬂHWQﬂ‘ng
o a a U 9 a = a 3 a d o
dUyIUIN ﬂ?ilﬂiﬂlﬂﬂl@ﬂﬂqulﬁulﬂ Usmusivia uazmiwamaﬂimwaau%ﬂﬂm114 Cordyceps sp.

A Yo A J 1 A2 o ' (7 }
nldnaaen nsuais q Tusianarsvestsenalneg Taelid10819909 Cordyceps sp. 11 10814

o

A A Y P s ¥
Adadenlannrhsuaie g 6 vhiy 1aun leTesan CM-Sp01 CM-Sp02 CM-Sp03 CM-Sp04 CM-Sp05 CM-

Sp06 CM-Sp07 CM-Sp08 CM-Sp09 CM-Sp10 118 CM-Sp11 TagsiimsAnyanyas dugiuinerveudule

9
[

Y a . Yy 9 J J A o Y =~ @
aaomatin Slide culture tagasrvaounelandosganssal wui nale Imanlanvazidulonuulinmin
~ A A =3 1A Y ' < A A A T @
NafiReginssnan nazgnss egusnalatsveaduls odirelsnaw vinaveslatiRelinnuuanaieny
Tuuaazlolmanues Cordyeeps sp. M3AnBIENYAUZFUFIUINGWAZANNHU LUV A Tatlveangy

I Y
1&@ule Cordveeps sp. 1o Tatana1a 9 1H0IN1LIA8IVUDINIT PDA WANITNAABINYIN Vegetative

'wdngasutanssumaluladiinm andninemani anzinemansiazinalulad uwiinodomaluladssunagissugl
SunelioauuNYys IIMIAUUNYS 11000

: Biotechnology Innovation Program, Division of Science, Faculty of Science and Technology, Rajamangala University of Technology
Suvarnabhumi, Mueang Nonthaburi, Nonthaburi 11000, Thailand.

*ndngasga®iinet avininemnani auzinomaasuazmalulad uvmiinerdemaluladsisuanagrssugil 0o
NIZUAIATOYTE FIMIANTZUAIATOYTET 13000

: Microbiology Program, Division of Science, Faculty of Science and Technology, Rajamangala University of Technology Suvarnabhumi,
Phra Nakhon Si Ayutthaya, Phra Nakhon Si Ayutthaya 13000, Thailand.

’ wi’ﬁwuﬁﬂﬁzmmm lisuaigadnnseting (Corresponding author, e-mail): samart.ta@rmutsb.ac.th Tel: 08 6615 0054



744 75815998 YH1INNaeNA 11 1ags1%uAaf5 1% 16(3) : 743-761 (2567)

. . I = ] ' 9 ~
uag Aerial mycelium Tunnlo Taamiudara loTaan cM-spo2 Tianunuuniuvesngudulouiniga
v Y
msanyIns nigvengudulelasiavuiaduriugudnariIalalifimiziaosuue11s PDA wun
o Tatan CM-Spo8 8ATIMIINIYFIFA (5.06 +0.65 Uaamasaoiu) uaziiduriugudnarsinlaiindaniga

a

a A [ dy Id [ 9 = d‘z! =
(66.12 £ 1.45 UaaLNAT) nasnziaeaiumal 21 mﬂslmqmwgu 22 o9 AL EE TUNUA NITANHYI
a a <] a o s A e 1 = a
1J'immmmauazmﬂTcﬂ‘waammﬂﬂimmmwmﬂﬂummi PDB wua1%1maw CM-Sp08 UN1THAA
= A [ 1T Aa a ;A < a J A v 1A
Fawaganga (55.20 + 1.65 nfuanans) uaziidsuaudn Tenwedudnatlsageiiqa (2.86 +0.05 nfuaoans)

[

2 g o v A - g ¥y
" \T‘DWﬂL‘WWgLaENﬁJHL'Jﬁ'I 14 71U msﬂmqmﬁgn 22 9NAY LT Glu‘nm Llﬁﬂﬂiﬁlﬁu’NVlﬂI%mﬂ CM-Sp08

@

a a a A a < a 4
y ﬂﬂﬂWWQQULUﬂﬁﬁ]iiy‘ NITHAAYINIA Llﬁ$ﬂ1iWﬁmﬁ]ﬂi“ﬁWﬂaL!“}iﬂﬂWVliﬂ

'
[ ]

Mmdn: oumanes, mnigvengudule, anvuzdugiuinevesngudule

ABSTRACT

Cordyceps militaris is an entomopathogenic fungus that can produce high levels of bioactive compounds
such as cordycepin, adenosine, and polysaccharides. This research aimed to study mycelial morphology, growth,
biomass, and exopolysaccharides production of Cordyceps sp. strains selected from several farms in central
Thailand. Eleven samples of Cordyceps sp. were selected from six farms in Thailand. They were isolates CM-Sp01,
CM-Sp02, CM-Sp03, CM-Sp04, CM-Sp05, CM-Sp06, CM-Sp07, CM-Sp08, CM-Sp09, CM-Sp10 and CM-Sp11.
The hyphae morphology using the slide culture technique and microscopic examination were investigated. The
results revealed that all isolates had septate hyphae. A round and an oval shape of conidia at the end of hyphae were
also found. However, the size of conidia was different between Cordyceps sp. isolates. In addition, the study of
morphology and density of mycelial colony of C. militaris isolates on PDA medium were determined. The results
found that vegetative and aerial mycelium in all isolates were white. The isolate CM-Sp02 showed the highest
mycelium density. Under determining the growth of mycelial colony by measuring colony diameter on PDA
medium, isolate CM-Sp08 showed the highest growth rate (5.06 + 0.65 mm/day) and length of diameter of mycelial
colony (66.12 £ 1.45 mm) after 21 days of cultivation in PDA medium under temperature of 22 °C in dark condition.
Mycelial biomass and exopolysaccharides in PDB medium were investigated. The result found that isolate CM-
Sp08 showed the highest biomass production (55.20 + 1.65 g/L) and the highest exopolysaccharide content (55.20
+ 1.65 g/L). This indicated that the isolate CM-Sp08 had high potential for growth, biomass production, and

exopolysaccharide production.
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3. HaMSANKINSI3 VoI le Cordyceps sp.
Tolaanena q
= a v Y
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Cordyceps sp. 8 1%1aN@A14 9 YUBINIF PDA
9 v
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Woun C. militaris DSMZ 23612 (77.00 Hadiuny)
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CM-Sp01 3.87+0.31° 55.11 £ 0.56"
CM-Sp02 3.83 +0.42° 56.15 = 0.98"
CM-Sp03 3.13+0.66" 48.75 +0.96°
CM-Sp04 2.84+0.32' 45.11 +0.55"
CM-Sp05 3.64+0.67 60.12 = 1.12"%
CM-Sp06 4.56 +0.19° 62.14 £ 0.98"
CM-Sp07 3.82 +0.45° 60.18 = 0.78"
CM-Sp08 5.06 +0.65" 66.12 + 1.45°
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v 9 Y
maei 4 maseanguidule Cordyceps sp. 1o Taan CM-Sp08 lumsanunsail ifeuny Cordyceps sp.
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\ Vv
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Cordyceps militaris strain ‘Yedang 3’ 67.2 91415 PDA ﬁqmwgﬁ 24 93 Lee et al. (2013a)
waae Tundaduszezna 21 Su
Cordyceps militaris DSMZ 23612 77.00 911113 PDA N3 udedadana 4 nSy  Soltani ef al. (2015)
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a ~ AA g
gl 26 esrwaiFes Tuniaily
JTezIal 21 M
Cordyceps militaris AG-1 48.40 91415 PDA ﬁqmwgﬁ 24 93 Dang et al. (2018)
=) AA I 9
waised lundatluszezinan 12 Tu
Cordyceps militaris PSJ-1 45.20 81113 PDA ﬁqmwgﬁ 24 93 Dang et al. (2018)
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[ 1

1 4
BCC2819 (0.84 nSuAnans) iomiziaedlue1vis
PDB luaran fgavgll 25 eeruzaiFoa Tuf
A I o
gatiluian 11 v (Werapan et al., 2022) (Lo g
T;jﬂﬂ’h Cordyceps militaris BCRC 33735 (2.30 T
r 4 T
Avdaas) emzmedluemsmalrgas iz ay
(optimal medium) Tuvla1anfiqauvgil 25 o4e
~ AA g o
waed Tundaluszezinal 14 7 (Wang et al.,
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¥ 4
26848 (1.5 NTUADAAT) LAUBINILIABIDIMITIHAD
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Hgunigil 25 ovruwadoa luiilafluszoznan
@ . ] < a
16 TU (Shih et al., 2007) 819 13 na 10T U™
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wnlsweaudsnailsavesleTagan cM-Spos
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1 9
(5.7 n3uaeans) tiamz@ealudamin Tastinin

Y
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MaIgas MM Ay (optimal medium) N g1l
= AA d Y
25 paA s atFed Iunaluszezinal 14 7y
(Wang et al., 2019) a3 Weeunii Cordyceps
¥ Y
cicadae BCC 19788 (4.96 NSUADANT) 1IBINIZ1A84
o’Lﬁ' a =
911113 PDB ludlananngaumgi 25 esrusaisoa
o o 5 .
Tundialuiiai 11 34 (Werapan et al., 2022) %4
< ¥yad Aq Y v o
Aumsuaadlimiunaniznly uvazmeugues
=) 1 a a <
Cordyceps sp. Unaan0UTu1un15HaALO N Lo
a g 4 =1 YA o
woaugnanlsa Tasluouinafiudivensunuaz
A a 4 a d s
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4 a I
vod'loTaan cM-Spos 1o 14 1adTu1andn Ty

7

a 4 J = @
woaugna lsa lulSuugs nazezszymenus

a

TagmsAnNI9U 18S rDNA Lazeu ITS ¢ 11

d’ a = 3 a 4 J 1 9 1
A15191 5 YSuaFnauazion Tsweaudnairlsavesnguidulelu Cordveeps sp. loTatanaig 9

a

& £ = = Aa g o
Wernziaedue1viis PDB NYUNHY 22 DIA UG AT Tunuatluszezian 14 Tu

U

Jolastan St «@nlgweaudnnlsa  wanamsnlsweaudnailsa
(M31/an3) (M31/a03) (ﬁaan%fu/ﬁaan%’uﬁmﬁnuﬁq)
CM-Sp01 51.60 +2.79° 2.4440.02° 47.28°
CM-Sp02 50.00 + 1.32° 2.42 +0.03 48.40°
CM-Sp03 39.60 + 1.56" 1.92 +0.07% 48.48°
CM-Sp04 38.40 = 1.20" 1.82 +0.03" 47.39%
CM-Sp05 44.64 +1.67" 2.22 +£0.05™ 49.73"
CM-Sp06 53.50 +4.00" 2.48 £0.05" 46.35"
CM-Sp07 50.12 + 1.50% 2.43 £0.06" 48.48°
CM-Sp08 55.20 + 1.65" 2.86 % 0.05" 51.81°
CM-Sp09 44.60 +1.07" 2.21+0.03" 49.55"
CM-Sp10 46.30 + 1.30° 2.23 +£0.08" 48.16°
CM-Spl1 42.00 + 1.90° 2.00 +0.02 47.61°
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