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Abstract: Snowflake cordyceps, Cordyceps tenuipes (Peck), is an entomopathogenic fungus which has been
described as pharmaceutics due to its bioactive compounds in fruiting body or synnemata. Thus, the objective
aimed to improve the fungal strain using ultraviolet radiation for high content of bioactive compounds such as
adenosine. The result revealed that the characteristics and growth of the fungus have changed after exposing to
ultraviolet C radiation of wavelength 254 nm from fluorescent lamps 30 watt (GHangging T8, China). The
colonies were white in color, thick mycelia and full grown on PDA. The colonies of QSDS1-1 isolate exposed to
UVC for 0.5 and 5 minutes and QSDS1-2 isolate exposed to 0.5 and 10 minutes showed fully grown on PDA with
white and thick mycelia. Then, these four selected colonies were tested for fruiting body production using a
silkworm pupa as a substrate. It was obvious that the fungal isolate QSDS1-2 after exposing to UVC for 10
minutes yielded the rapid growth of yellow fruiting body with sharp at the end. There were white conidia on the
terminal end of fruiting body which the average length was 2 cm. The fresh and dry weights of fruiting body
were 1.10 and 0.50 g, respectively. The adenosine content from fruiting body of QSDS1-2 exposed UVC for 10
minutes was 50.11 mg/100 g.

Keywords: Snowflake cordyceps, silkworm pupae, strain improvement, UVC radiation, Cordyceps tenuipes
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Figure 1.
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(Figure 1c) wazlalaan QSDS1-4 Ialalllanuouy
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pdnefaudd sy ULAte M nABTe A1viy

-t d
Four isolates of Cordyceps tenuipes on PDA at days 20 in dark condition: QSDS1-1 (a), QSDS1-2
(b), QSDS1-3 (c) and QSDS1-4 (d)
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291 C. tenuipes URIANNNTANLTIR UVC
31n1smnzia g Nl N RN

C. tenuipes Tua111911 a2 (Sabouraud dextrose
brtoh; SDB)

4. & 4, .

WaUNTaI C. tenuipes NHNUNIAALABN

Y 2 . 2

Wa0919 4 lalman Nnan1aiNLBEuNlueuNsman
SDB weinluiile Wuszazioan 7 51 wudn 81119
WA N@as C. tenuipes talmian QSDS1-1 0 W17
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eaduladunguaznewan o adnainang uasi
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winsialyl
3.2 MaWnzIaEE e C. tenuipes LUANUALYN
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gonunn dilawasunndeududuiinaseu
Wulogudaas ldanuisnaiefinuneniinsiallls
(Figure 58) T AR 8BHAMTNERA 0.927 NFH LAz

Figure 2. Characteristics of Cordyceps tenuipes colonies at days 9 after exposed for UVC radiation: isolate
QSDS1-1 after UVC received for 0.5 (a) and 5 minutes (b), QSDS1-2 after UVC received for 0.5

(c) and 10 minutes

Figure 3. Characteristics of Cordyceps tenuipes at qualified: isolate QSDS1-1 after UVC received for 0.5 (a)
and 5 minutes (b), QSDS1-2 after UVC received for 0.5 (c) and 10 minutes (d)
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msFutlgeanewugidas Cordyceps tenuipes (Peck) LiNaNIHAR
@ & v oa o
iR RNELUANIWLA L1

QSDS1-1

Control 0.5 minutes 5 minutes
o . ‘ ’
Control 0.5 minutes 10 minutes

Figure 4. Characteristics of Cordyceps tenuipes in Sabouraud dextrose borth at day 7

Figure 5. Characteristics of Cordyceps tenuipes on pupae before injection at day 20: isolate QSDS1-1
(Control) (a) isolate QSDS1-1 after receiving UVC for 0.5 (b) and 5 minutes (c), QSDS1-2
(Control) (d), QSDS1-2 after receiving UVC for 0.5 (e) and 10 minutes (f)
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ansaniuui (Arugaef) Hdnwuziiudey auin
Aruidn AAdnenatszunu 1.6 wuhwnsiaad
ARRLTNMINgA 0.944 N3 UATATRALTNMIN U
0.193 N34 (Figure 50) AaunssAaTiandnedamlelman
QSDS1-2 18598 UVC 0.5 wi anenusiduleidmrs
auilainnasay Wulagusn Lmyiﬂmmmm”iwﬁm
panwinlé ( (Figure 3¢) TeilAneaeiimingn 1 054
N5 LAZARAENMTNL 0.199 NF UATNITARR
Andasidanlalnian QSDS1-2 2ne5sd UVC 10 1wl
Ansarefinusendiaduiudanaunandwass J
ANNE AF2981999A150 W3l anefinunen Wind
@219 uaziatlefian o Fanainnziananuaeniiin
(AtiAe) fArnuenatlsvanns 2 imuRiuns i
AR NLA I (Figure 5f) TneflANedstimingn
1,098 N3 UavANLRAEIINII 0.202 NFy
33 mshmsziarsaangnadidnludia
fuanfinsuuanug s
NN unendindaEinsiilEannnis
MLIAENEa C. tenuipes lalian QSDSI-1 ANt
533 UVC 05 uaz 517 uae lalmian QsDs1-2 fiane
593 UVC 0.5 wa 10 wift uusnud iy annviuinll
ALY ANAA1T WAYILATIZHLTNIME1T adenosine
Haeneiies HPLC Wi f’ﬁmm@mﬁmﬁm‘%mmﬂﬁyﬂm
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C. tenuipes laltayn QSDS1-2 fianased uve iflu
a1 10 w7l fLunnians adenosine gaigawiniu
50.11 fIaANFU/100 N5 709A9HN AR ANuAanLiad
IW3tyanida C. tenuipes lelmian QSDS1-2 a1t
59d uvC unan 0.5 W% JiFunuans adenosine
Winf 38.73 fIaANF/100 N3u TeilAnnuuAnGnaTa
neanfatldud Aty (P<0.05) Fufunandind
Lf-ﬁfmwmﬁyfam C. tenuipes lalsian QSDS1-2 sl
2181598 UVC (0 1) J1un0uans adenosine Wiy
27.70 HAANTN/100 N5 éw%u’ﬁmmmﬁmﬁm?m
anEa C. tenuipes lalmian QSDS1-1 Aanaad
UVC Wlunan 5w N15unuans adenosine Winfiu
10.42 RAANFU/100 NFN 509897Ae A1usanLind
L@?‘mw@ﬂﬂlﬁ”@?’] C. tenuipes leTgian QSDS1-1 iang
593 uvC Wlunan 0.5 w1 J1Funnans adenosine
WinfU 8.69 HAANFN/100 NFN Faunnangaeined]
HadNATYn9ans (P<0.05) ﬁuﬁmmmﬁmﬁm’“ﬁmmn
{831 C. tenuipes lalmian QSDSI-1 71l ane3ed
UVC (0 w1#) H1/3untuans adenosine Windy 6.05
A8AN5100 N3u uamslifiudnAnuneniiniiasoy
Lusnud i annide C. tenuipes laldian QSDS1-
2ﬁiﬁ?umﬁ”ﬂﬁﬂﬁLﬁmmsﬂ@’mﬁuﬁﬁw?ﬁ uve
uan 10 Wi H1EN04a19 adenosine gananfinu
ABNLT AT Hong et al. (2007) 1§ se9nuii e i
1311 u@"3 adenosine Ainulugouaestinuaanisin
oz WAZIARINNY S Banmuansiiuansineiu Tng
finunaninlUTuNn4d17 adenosine Windy 0.033
weSius innndnludaudanmsiiilAites 0.013
iwlasifus

Ao C. tenuipes 'lalmian QSDS1-2 Al
nM7a1859d UVC 1uwnan 10 Wil a1unsngseinu
panWin lHat19maEe Janssdanaunan Amaes
waridnadatafitunendindnadann ‘Eﬂﬁlﬁﬂ)
nehinag) mmmmmmum@ﬂmmumwmam@ﬂ 2.00
TART SRR TNgaLas TNt
0.10 UAZ 0.20 NFU ANANFY waziilavinlAiAszt
13110ua1s adenosine WUR AWML 50.11 RaAn5
e 100 nFu (Table 1)
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Table 1. Adenosine content in fruiting body of Cordyceps tenuipes grown on silkworm pupae after exposing

to UVC

UVC radiation exposure

Adenosine content (mg /100 g)

QSDS1-1 (0 min)
QSDS1-1 (0.5 min)
QSDS1-1 (5 min)
QSDS1-2 (0 min)
QSDS1-2 (0.5 min)

QSDS1-2 (10 min)

6.05 e
8.69 de
10.42
27.70
3873 b

50.11 a

' Means within the same column followed by the same letters are not significantly different at £20.05

GE)

ANN1TENE 837 C. tenuives lalaiamn
QSDS1-1, QSDS1-2, QSDS1-3 hay QSDS1-4 711N"9
FninlfiAnninaneiufinenisainied UVC 7
3Le¥1981 0.5, 1, 5U8% 10 U1T Wud1 13891
C. tenuipes )NN3NATHANNUANFAN AR weiH
{091 4 lalmanfiianmouLiA Ao @09 C. tenuipes
Taltian QSDS1-1 nasane5ed UVC lwnan 0.5 uay
5u17 uazlaloian QSDST-2 nasanafed uve lu
a1 0.5 uaz 10 U7 Inalanwnizaaslalafidane
e WUt msaeede PDA Hiuky
AUENAWINAL 3.25,2.95, 3.10 WAY 2.50 LIURINAT
ANANAL wazienmnsasALInwingL 0.18, 0.18,
0.10 WAL 0.18 LTUR AT ANAIFY 1Ear1T a9
C. tenuipes 14 4 TatnianitlEannnnamnziaes 0 51
Wwnzideuinud s wodn aanfesslumed 1
M IFUlAI1BN 89477 adenosine 284fNUARN
WaTiByanide C. tenuipes lelaan QSDST-2 71
218593 UVC uazlianafed uve Jdunmans
adenosine zgaﬂd%%”@m C. tenuipes lalmian QSDS1-
1 uAA3 @031 C. tenuipes e 111an QSDS1-2 3
Fanniiaztinlsimunlunsmnzdsadindadly
\Tegnavingsn e

363

neAngsNUsznIA

1010 UANAUTUN aulMNIRANNIEIA IR
dealud nauudeulun neznsunwmsuazannnin
Winsariuayusinud suazgnsnllunsinaidy

LANAITDINDY

Abdel Hameed, AA, AM. Ayesh, M. Abdel Razik
and H.F. Abdel Mawla, 2012. Ultraviolet
radiaton as a controling and mutating
agent of environmental fungi. Management
of Environmental Quality: An International
Journal 24(1): 53-63.

Ban, KW., D.K. Park, J.O. Shim, Y.S. Lee, C.H. Park,

J.Y. Lee and MW. Lee. 1998. Cultural

characteristics for inducing fruting-body of

Isaria japonica. The Korean Journal of

Mycology 26(3): 380-386.

AE. 2010.

Applications: Laboratory Manual in General

Brown, Benson’s  Microbiological
Microbiology. McGraw-Hill Book Company,
New York. 447 p.

Chen, XM., JX. Lu, Y.D. Zhang, J.T. He, X.Z. Guo,

G.Y. Tian and L.Q. Jin. 2008. Studies of


https://www.emeraldinsight.com/author/Ayesh%2C+AM
https://www.emeraldinsight.com/author/Ayesh%2C+AM
https://www.emeraldinsight.com/author/Abdel+Mawla%2C+HF

AN9419N1AT 35(3): 355 - 364 (2562)

macrophage immuno-modulating activity of
polysaccharides isolated from
Paecilomyces tenuipes.  International
Journal of Biological Macromolecules 43(3):
252-256.

Du, L., J. Song, H. Wang, P. Li, Z. Yang, L. Meng and
L. Teng. 2012. Optimizaton of the
fermentation medium for Paecilomyces
tenuipes N45 using statistical approach.
African Journal of Microbiology Research
6(32): 6130-6141.

Hong, I.P., S.H. Nam, G.B. Sung, I.M. Chung, H. Hur,
M.W. Lee, M.K. Kim and S.X. Guo. 2007.
Chemical components of Paecilomyces
tenuipes (Peck) Samson. Mycobiology
35(4): 215-218.

Huang, L., Q. Li, Y. Chen, X. Wang and X. Zho. 2009.
Determination and analysis of cordycepin
and adenosine in products of Cordyceps
spp. African Journal of Microbiology
Research 3(12): 957-961.

Kepler, RM., J.J. Luangsa-ard, N.L. Hywel-Jones,
C.A. Quandt, G.H. Sung, S.A. Rehner, M.C.
Aime, T.W. Henkel, T. Sanjuan, R. Zare, M.
J. Chen, ZZ. Li, AY. Rossman, JW.
Spatafora and B. Shrestha. 2017. A
phylogenetic-based  nomenclature  for
Cordycipitaceae (Hypocreales). International
Mycological Association Fungus 8(2): 335-
353.

Lu, R., T. Miyakoshi, G.Y. Tian and T. Yoshida. 2007.
Structural studies of Paecilomyces tenuipes
Samson polysaccharide-part-2. Carbohydrate
Polymer 67(3): 343-346.

Luerdara, K., J. Kulsalin, S. Buranapanichpan and T.

Ma, C.X.

Tapingkae. 2006. Growth of gold
cordyceps (Cordyceps militaris) on pupae
of Nanglai Thai native silkworm and eri
silkworm. Journal of Agriculture 32(1): 95-
102.

, D.L. Jiang and X.Y. Wei. 2011. Mutation
breeding of Emericella foeniculicola TR21
for improved production of tanshinone.
Process Biochemistry 46(10): 2059-2063.

Radha, S., R.H. Ba, A. Sridevi, N.B.L. Prasad and G.

Narasimha. 2012. Development of mutant
fungal strains of Aspergillus niger for
enhanced production of acid protease in
submerged and solid state fermentation.
European Journal of Experimental Biology
2(5): 1517-1528.

Xu, C.P. and J.W. Yun. 2004. Influence of aeration on

Xu, C.P.,,

Xu, C.P,,

the production and the quality of the
exopolysaccharides from  Paecilomyces
tenuipes C240 in a stirred-tank fermenter.
Enzyme and Microbial Technology 35(1):
33-39.

S.W. Kim, H.J. Hwang and J.W. Yun. 2006.
Production of exopolysaccharides by
submerged culture of an
enthomopathogenic fungus, Paecilomyces
tenuipes C240 in stirred-tank and airlift
reactors. Bioresource Technology 97(5):
770-777.

S.W. Kim, H.J. Hwang, J.W. Choi and J.W.
Yun. 2003. Optimization of submerged
culture conditions for mycelial growth and
exo-biopolymer production by
Paecilomyces  tenuipes C240. Process
Biochemistry 38(7): 1025-1030.

364



