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Cultivation of Paecilomyces tenuipes using Mini-kit, small culture container
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Abstract

Cordyceps and its allies fungi has been described as a secret medicine that gives eternal youth and a long life. Some
species of Cordyceps are sources of biochemicals, such ascordycepin, with interesting biological and pharmacological
properties. Hence, it has been studied to uncover its pharmacological effect. We attempted to study the formation of
fruiting bodies and to develop means of mass production Korean isolate of Paecilomyces tenuipes has been inoculated
into silkworms, where it reproduced using culture container, mini-kit successfully. Culture container, mini-kit is com-
posed of a cylinder-shaped body and lid. The container is made of translucent polyethylene terephthalate. The size of
the container is 82 x 75 mm, reduced by 10 times as compared with the conventional culture kit. The mini kit has many
advantages - high culture amount, ability of maintaining optimal humidity, parasite-free cultivation and high-end appear-
ance. With the kit, the optimal cultivation condition is under 22°C, culture period of 53 days. And synnemata of P
tenuipes could be kept fresh for 14 days at the temperature of under 10°C. Therefore, the Min-kit can be used in both
ways as a culture container and a packing kit for end-user customers.
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shze] wiek 2 FAAHE IR %
Zalz= HE] AT, AT, tel 2-8351= Cordycepin
(3'-deoxyadenosin) 52 4] WA 5 AAA 7]l &
718 (Hung et al. 1996, Iwashima et al. 1992).
T8k AFAMIE 2 FEAZA A Aelsl
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2. O|Y7|E W S&5tx XA 8Y &7

TEIE ASS A% AMeE *d%s}aiv}. PET A
A A5 oz AL YH-gko] 350ml Fo| 82 mm 3
2 75mmelth. $Eex T AF-S FolEFske T3
¥l (Cho et al. 2003)l] whe} $=383kom, ol 7Hi=l
e 7)1 5 Aol wel 44 FE FYskdch 2
= ujoke 7t 7] AFszt TAMEA HEElE AL S
Hho] AAlE B2 7] ZAEdE]E= 157, 71 20771

AAsisdeh. AAA HAuF 27 FHEE He 2=
vk et wiokER F AMAA Y] Hol, A 4 F
MA F& A3 AAA Aol SA4-2 hedwid 7]
FHo|A 10 mm o] A} A3 g 33l o 1 ol
A 218k

Al&-Z 103] BHE AF}o]n] FAEAH-2 ANOVA tests
ZF A2t HE Zolo| oidt Al A2 Duncan
multiple range test, S ©] 83l p<0.05 54 o 9

A7} e AR s

3. 0|47|E S&5txe 28 ¥ HI}

wjekE TFskxe] HEV|I A AAHS 24k S
& HU7|E FFIEE Ha 7delM HA 2197 HA

HEs T o]w] Rer 4°C, 10°c 7-; 24°CE A=)
slglom AX7)zt F2 F AMEE A& Y
& FAs) S8 F5skx S 57H %ﬁ?%}%——g ke
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WA E Sl BEAE EA S Fte] HAA H3) 5
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A ATtz AE 8 A vy7)E SFs)
Z0] oA Az x ZARE 918 FoiAE AR A
=, 3 bl #AME AAET AA FFekRel o

=
3 AT} Gl S8 3001%S Ao el AL

471010 58712 54 BEHTA S ol 7IES)
Y AEEE A
dn R nFE
1 OlU7|E W Ml S&stze 4E Ho}
ol 4% 16l 47 Mg E 1720] 2aEE

Eﬂ EF rell ARl ot A4S }931:}. 59 1%+ A
T AR L] A8 1Y, o] F 53 W§T)= 7Y
°l 4259 k(Table 1). AEE 12 Yol 52 Foll 7
g A Fele 7‘446}%1 3L 7] DA 2 g3 of
a SFetE T TA velA ASH R FAA o] A
Y= A v‘ffﬂiol A WFE 7S M A Eel
3] ZolA WA Ak S F A FANA 7
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Table 1. Total period and growth stage of Paecilomyces tenuipes into cultural container

Growth stage Treated condition pgr?(c)lglr(ediy) Treated temperature (°C)

Development stage from 1st to fourth instar  Standard breeding 17 25-27
Inoculation on the fifth instar Standard inoculation 1 28
Hyphal development into the Sth instar larva gﬁg{l 211*mgr owth on the surface of the 7 22-23
Spinning of cocoon Infected silkworm pupa into cocoon 8 23-24
Cutting cocoon and cultivation of infected pupa cultivation of infected pupa 28
Cultivation period P. tenuipes cultivation into mini-kit 15 22
Total period - 53 -

Fig. 1. Cultural process and develoment of Paecilomyces tenuipes in the mini-kit, Left : Proliferation of P. tenuipes in the pupa
(38 days), Middle : Growth of Synnemata(15 days), Right: Cuture using the mini kit

AR A oF 5Yo] AR EY ofuf ZhdiE|v]e] %
W A 2] el 2o Awe] stk Hdk(Fig 1).
olg| WH|7|E vI7|E } Fdste] Aul) Hpsi=d A
A o] oA v 159 AAEW A= A 2
HA 2 AR AAA ] Aol Hd7F "t 132
FAl T AFSlA e §58kx A TR F 53
do] 2gFE o2 FlFgH

S&5tx9| ¢

0=

2. F54
FFsE Al Al RU7Ee 4] & 74 A=
71 157, 371 2072 gt E70 AR wH 7]
A Ze] F710l vl& o & wJ7E sd 2732
65mm =714, 7] TF8k ZHAHHE 719 NAF
1t 17 megel™ =27]1= A 9 A7 30 mm, ©73 10 mm
Weloloh wpelr 2055 4 Al Al zF 2HEHA] 4
TAA 2 AALA] wjekE S 22 E] FREE 4 gl
a2 o= AT = A=) uhel 2Ashd WA
e AAdA o W AR kS 9l &g el
U7 E Al Zrawlel 7] £ Al7]E X W)
A Wd 717} Fell e 9AE] A3 F FAPE A ZHE
s3] 99S Wiyt 7P Ak mioks fls o=
2] Az ARAA] Zo] A 20°C W 22°C 3lell A 2zt
23.0£4.0, 322+ 1.9mm= A3t o, 25°C X A=
37.0+ 5.5 mmZ A3 A4S JepidckFig 2). AHALA
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Ze)7} 40 mme) S s £7) F7el AZ3H =
o 2P 7} A AN A 7 o] At FA P 2 S E L
FHS e i AFE 7)ol A= Fge] 9l
ot U7 E wjek47] Aol 87 mmolt BiEe F
Al Wl W5 E28 elolaL F7 ] A FI 7}
SloJAA] YHio]= oF 60 mmE W 7|7} A= =
o] & Al9lslH AMLA7}F 40 mm o3k A o] A A o] X
Eojof Fztu] A3t A5o] 7s3lc). wpebA] E Al
oM wiFA] 1597 22°Coll AX|3HdSw AAIAS] A
o] 35mm W2 AAg 7| = wick=E|le). s =P
Ax AN A 30 ~50 mmE TP WAy s 3
T 55709 BAE (A8 Sk (Nam et al. 1999), 7]
71E Al A5 olel uls ARAIA ] He] W 7}
7kl 73S Bk ol A2 mU7|ES 7 AR
2 ole] WA 250 ZFAR Qs Wsle] 7|glE
AR FeiEd

v ek = ket ARAA Y] A E A A
ZEZ7ALE &% 20°C, 22°C W 25°CE 39S o AAA|
MNee 247 674460, 64.6+6.2, 592+10.9 7§ = e}
o FAMHS] el M wiek 2 ARAA B 4
= A A e A= ElEH(Fig. 3).

1597k 20°C, 22°C, 25°CA] L= A] wjeksl S33l=
o MAFE ZA2F 112416, 11.9+2.0, 88+ 1.4mgS 2
vERThFig 4). & AlgelM FA AR Al A8 7 3
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Fig. 2. Synnemata length of P. fenuipes by various temperature
treatment
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Fig. 3. Synnemata length of P. fenuipes by various temperature
treatment
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Table 2. The factors for freshness determination of P. fenuipes

W weight{mg)

14 4 a

12 ~ b

20 22 25 Temp.(*C)

Fig 4. Weight of infected pupa with Synnemata by various
temperature treatment

o Ma|=UY MME Hst
gk Ak AAA L] e, £A}, A4
WA, 71E W FEE FAoE & Tie dEger 7
shaL AlsEstx AE7H $Ae SAE Ak 9
8 208 FaA R Fehs 002 ARESISIEH(Table 2).
njU 7| Ee A wiekEl AAAIL] AR 75 F A
e Aoz AL el o3 A EA] ek A
£ 71Edt] SAsgon, At 718 REEFIE
o} Td3t T, EA= v A$-E A A7)
T2 A3t =3 nY7|E A4S NEEs de
AAA 2 FE A gFe] velsin] A|zte] A tsld -3
of 2A "t 71E el 571 A9 e Aot
A717F YA 2] gte] Al Hw AAATL 4
Al AR S Fesideh
nU7|E $382E 4, 10, 24°C2] 2A6l|A HEA T
s, HA HEZDS ARG A2 24°CellA] B
T A AN EE 7Y AHAAE 90%E R8I0, o
FHEE AA 2 e BAEA) opg ez W
Ao BlU7IE Wfielr Exe] u]ate] A3 A H
Aek. BE 14 A = AT AT el DA

o, Off
_O'E
>4 B

Point (Total : 100)

Division Contents very
excellent good fair poor

good
Spore Existence and nonexistence of spore production 20 15 10 5 0
Synnemata Freshness of synnemata 20 15 10 5 0
Color From whitish to whitish yellow : 0~ 20 20 15 10 5 0
Odor Mushroom flavors ~ odorless 20 15 10 5 0
Humidity Dry or high humidity 20 15 10 5 0
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Fig 5. The longest storage period by various temperature

Halek 4°C 9 10°C AAF Al ARAA L] o] Ao
SN, XA npAY, AR WA S wgler J]E W
FEE A3 FA=FEA 1447HA = 212=7F 95 ~ 100
HE AT 53] 10°Coll M= 1447 BESS
W= 90% o]k AAHE Jehdle & 4°C BE A=
10°C ALl sl 7 Bk H2F7A5 98 ol
A 2REE Z 8 o MM AW A F=
A o] A =7L Aol Al Hert a2 AEA
o] M3l=E gAto] el welr v UIE FEEx
o] HELZ 10°CAIAM 1447 BE Ao = oA Alej 2
A Ayo] 7158l eH(Fig 5).

wWekd vy 7|E FFatxe] 548 vlwEislt. 35y
o] FF3x A =71+ 7FE 600, Al Z 390, Fel
145 mm& FAES nU7]|E £7]= 3] 350 mle]™] ¥
£3589 Zolx= 82 mm F2 75 mmeE FAEo] 108 o]
2 S4% Z7]o|oK(Table 3). =3 7|2 Aujite] 57
o] gle] WF7F 37 Foll =28 Az Auj=E ot

U7 B 2359419 PP Al F7 o] AAtE o] wick
717F Eet R FE RS FAEA 29 At
o FYEE AEud 7= 250706l A 15~ 20702 A
22 A 4 glem 7|Ed FYsk A 9 3 g
< AYEZE FHA] A E FA3H. 7] ol %
stz AR dFRe] Auiads o4, Akt ¥ T4
= JAHE A FES 4% o|3lE Hoj= F ot
2 f5E sl 2y SRR fEeh] 1%
AL719 FAR FFax A A2n7)F 3] AlgkE o]
dukele] Fg3l7]oll= e AA |t wetA Y
U7 Eo)| #3 MRS ZASIEOw, A3} 73
> 87%, 4712 A HAilel] et Hrhe 53}
= SRk 90%E 2R8I HH(Fig 6).
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Table 3. Comparison to conventional culture container and Mini kit

Division Conventional culture container Mini kit
Size (mm) 600 x 390 x 145 350 ml, (H:60~82, *W:75)
Composition Square Container without Lid Cylinder shape, airtight, PET
No. of the pupa in the container 250 15~20
Color Whitish yellow Whitish yellow
Odor Mushroom flavors Mushroom flavors
Lyophilization needed Unneeded
‘ 10%
| 17%
| Positive 1 Excelle
1 , " Good
87% B Negative 73% Poor

Fig. 6. A survey of public opinion on mini kit for culture of Paecilomyces tenuipes, Left; Mini-kit for cultivation of P. tenuipes, Middle;
Purchase decisions of P fenuipes product, Right; Spectacle estimation
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