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ABSTRACT

This study was conducted to established method of culture for Paecilomyces japonica
using an egg. Mycelia grew favorably at the temperature of 22~26T on eggs. 5.1g of
dry matter basis(average 7.2cm of longer and 199.6 of numbers) of artificial fruiting
bodies were harvested at 60 days after inoculation from one of egg. Commercial fruiting
bodies of Paecilomyces japonica from silkworms was used for comparative nutriental
contents. Cordycepin contents of fruit bodies of Paecilomyces japonica cultivated on
eggs and silkworms were not significantly different. Crude fat contents of fruiting
bodies of Paeilomyces japomica cultivated from eggs was significantly higher than from
silkworms(P<0.05). Mn and Cu contents of fruiting bodies of Paecilomyces japowica
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cultivated from silkworms were significantly higher than from eggs(P<0.05), but Na,
Mg, Fe and Zn contents were significantly higher from eggs(P<0.05). Glycine,
Arginine and Proline contents in the fruiting bodies of Paecilomyces japonica cultivated
from silkworms were tend to higher than from eggs, but Serine, cystein, methionine,
isoleucine and phenylalanin were tend to higher from eggs. These results were made
possible that possible mass production of artificial fruiting bodies of Paecilomyces
Japonica cultivated on eggs.

Key Wbrds : Paecilomyces japonica, artificial fruiting bodies, cordycepin, silkworms,
eggs
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EFolx(RBEHE)EE olES S5l A Agolle TF59 5 TS 4
3jod iyl od ol EXY ol ot EgolA ARt F SFekETe TG A4
7} S0l T, A5 Fa Foll Eol7bA 7IF]ted Sl 48 YR o]l Wi
TG e b vhe g AIAE FAsedl Ao vz FFIkE wisleld,

AR T3 AYshe Tk FE AAH R 8)0edF o3 d2A it

olE F wAlS YAk AL uiiR ApdHAcomycetes), §7-FE(Clavicipitales), 47
#F#HClavicipitaceae)oll 4sHe Cordyceps 4 5 8704 (O Cordyps, @ Podonectrides, @
Torrubiella, @ Shimizuomyces, (& Sphaeracordyceps, © Wakefieldionyces, (@ Neocordyceps,
® Atricordyceps)e]l €213 o 1 Z(Species) T AAFLE J009F0] Exss e}
(Sung 5, 1997 ; FpickEL, 1934).

AZ7HA QENA 30003 AR, 1994)0], ol T8F(A, 1996)0] Eas=lejzlon,
I EAHQ BEslxEe Huy] ek, Soo] $F3kE, F5FNHY SSekx, € &
Zulato] E&alx, Fdlo] FHelE, FFUETY kxR, FEREEE 50l Yk &F
s EAL sAdde] 484 Jle A AFEAE FAY Bab ohel ARAL] o
Bz ZAMY sgezA IAE PAshe B AE Zedn ¥#A YUcKEvans,
1982).

olg|gt sl Akl AulA Molld EFA R UEE 2AIIE A PR Ee
A Z o83 ¢ gk Mol HIT B AREoA JAE EelYesln ot =g
T3zl ulg- 23 2Yr)s S ks AHle] Tl FHEHNE, FFvkEel
A &3 ool 7MY HAy)5-g PAlsA A3RIF|Z AAHH T AE ] el
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= FRAAT}E Qof, Fot wtolels ZHedoll oidt 1Al &S £UeKShin, 1999).
53| FEslEells T AAEo] wie FobA A} AEel Y& TR YUKPak T,
2000). olAH % H5E 7R FFekxolAt, A g ARsle] Agz7e] 7R
& EFskxks AAE AAske A wilg o} wigell A AA ez o Bdke] vin]st
ofA Al g3l vtz Feislo} SE5a Joug, FHkEd] AMAE gHer F
wot7) %k Aol e7=5 glet,

wEha & dfellde ZAAE 8 AR Soll #le] £ FHekERY AUAE IHHeE
SR A AR X2 ATHA AHIAL] RS dFeiiled, d8He
E AR Foetxs) AN JFYE(ETAE TS AdolA AE At vla 4
sk3iet,
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Ao 2 RE] FFsixe] AAAE A7) Adlde 3, S8t F55 PDA 3| ol
uidgt 3 PDuiR|oA] BAlFFo2 wigdstol Alglel] HEA7]w v, ERlE Sl e Al
goll WATSe FAATIe A, viteR HAFYo] HAE ARteZRE AAAE A
7= AR IRE e 5 9k,

1. E5%1%x 329 &R

dobostm HAEEN Sekx dTacld Eelg PJ2, P660, P20, CS % Cm 5 5
&) Pecilomyces japonica (7 5, 000)% L4 487170 AAeko] 943t £FE 7o
7] flekol LEE 5T TR 5T DA wiekt F ujebdEo] s 943 P66
EF7E ¥ 7ol At

2. ¥2Z79 Y
1) ZHEZ BiXI(PDA) THE7)

B 257 100mE 300me) AHZF ZekA =6l Y3 PD(Potato Dextrose, Becton dickinson)
2.4g, 3A(Agar) 1.4g& E3stodd ¥ F Autoclaveollr] HFsldel120C, 20min). 4+
7+ kA3 E Autoclaveold] 7AW ohg A F 9eng] Petridisholl ¢F 20m AE BFslod kA
s AYl ¥ sl £FE 2w H7FsHoIA Incubator(22C)ollA 3097 kst ko] F
823 ARl B-dd (0~2T)oll Hasisict.
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2) YHIZZ UiXI(PD) BHET|

oy Z55 100mE 300m Az Zekazol Wi PD(Potato Dextrose, Becton Dickinson)
2.4z P339 oS Autoclaveolld HFSrK120C, 20min). EFH PD wixE
Autoclaveol|A] 7AW oh& Aol Wx], UVEF 23S AH 300m 42 k=0l 100m4
gk o A€ vk ol 3A| FF 2w Hbsle] £3 uwHekr)(Shaking Incubator,
160rpm, 25C)ellA 797 vieksisich, wioke] $hadl AN E AR} FUG 270 B
g}, k5ol x| 2N FeteFe] TAEEE 10° spores/mAES} HeKA 5, 2002).

3. Hetol A 2 HE51l

ARkl T AEs7] Astel 250m-E vlelAE Autoclave(120C, 20min)oll4 BFA|
olaf] Ajgh JIzHE 7Zo]l A F UVAAeIA 6087 Wx|AI7Ich, HFH ulo]A Mol Al
g & g 7ol Y3 HAFTE 5.0mE AT FF3kE Fdol AFH Al AT
3 AL sl L= 2~26T, F5 70~90%2 wid7]elA 6097 wiesiict.

4. 57 BE % 5042 RN N B U
1) N8 A Cleio] %4 52 BE%D) © BEUS
DLE R~BTE TR w74 13) oS 50HE 10%%e] oz AAleh
et
@ARH £F AF ¥ 6097 wjY 23 104, 18], 71% Yol SolRHEE HER
2o) A7, 30z AW AASE B B JIFHgen, oMoz A
o 4AEES 2

2) HeliM Lo SHsHE AA(Fig. 1) FAYE BN

OARE 9 Foll(Agg, 2pdihellAl dolRl FFskxke] AAlE dvAE2 AOAC
(1996) Hidoll <jstod Zdzw, A, 4 ¥ s wet 22 8, =
W 22 gl 2358 Bk, =3 AAANS opu| At ke B4y A
slod, A= 7+ A7 (.1g AEE glass tubeol] AU Fslod 6N 4 B5m4 S
Fstar zeket A4FAE v F 150 7Rl (Pico-Tag workstation,
Watersiit)ollAl 1417 71EsiRIZAct. 7gadt Alg8e W $ 7.5M NaOH
follo g Z#stz, (0.2M sodium citrate loading buffer(Ph 2.2)84 UA ko g A
8381 % ().22um membrane filterE oJ#}3t Z1-& oluAl kg Aoz slgle
o, sodium type?| ionexchange columng A#gt HPLCE olgsle] 7zt Ajgle]
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o) Abgtekg Lalgict, Ll Hrolu|:Abe] Chemical scoret Sheffner(1967)2)
ol whebA AAESlieh. AAANSY] Z4E w242 AAZI(AA-6200,
Shimadzu) & ©]-g3slodA EAslglom, olud] olu|:At B45 93k HPLCO =74
< Table 1ol Vehligich, AlRbollA ABGHE FFalxe] AT Al5g roll(ztedshell
A AR EFstRTe AR vlZE A SrolledlA AAAE F5slaE FAl6l URt

AR, A% vl 24 9 obeldt 242 AN

1]
& 1200101 4 91 o)
200181691 20

Fig 1. Artificial fruiting body of Paecilomyces japonica from eggs.

Table 1. Condition of HPLC for amino acids analysis.

Instrument Water Model 510
Column Amino acid analysis column(25cnX(.46¢cn ID)
Injection Volumn 20u
Flow rate 0.4ml/min
Detector Fluorescence, Water Model 420-AC
Voot e B o e e
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@A Y Follelial AAH FFalx AN Cordycepin +%& Ag Hxel : ARk
gl SrollollA rakEl ARAAIE 39 Cordycepin 52 Slsto] &A%t A& 1g&
a7t 9l feldvlel Wi HPLCE water 100mE Hol & EE0i& % 90T
shaking water batholl4] 1241708<t 80rpme] $52 ub FE3)9ct. o7& A2
ol A3l & Whatman No.2 oiTAZ ofasigict, ofl 50mE 42t Eehdol &
3 HPLC# acetone 100mE 4101 & £50iF vhg 4TollA 12417 BF HAe ¥
t}A] Whatman No.2 oi#AZ ojzfsiict. ofdg 7ot w&slo] A=ES d2 F
o]& HPLC#% water Smell §3lAlzcr, HPLC £4& #Iste] (.45 membrane
filter2 oja}3l & BAR g2 A889ct. Cordycepin 48 $J3 HPLCS =74%
+ Table 201l VeRiic},

Table 2. Condition of HPLC for cordycepin analysis.

Instrument Spectra-Physics
Column 1 Bondapak C18 (30 X 3.9cm)
Flow rate 1ml/min
Mobile phase 0.05M K2ZHPO4(pH 4.6) : Methanol = 40 : 60
Injection volume S50ul

5. 84z

Ak} JollollA] doiR FEslx AAAAE BAslo] olojxl dutAliered, Zhgodizh &=k,
obu| =4t dek 1l Cordycepin®] dHekzke] vli:e t-testE AAJslod A Aeizke] A4S 24A
5193 Snedecer 3+ Cochran, 1967).
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Agkoll Al EFFE AE F ARl W Fekx AAe FALAE Table 3ol vt
Hodeh, 60¢9) 2 7Izkesh AR Azt Al 3 AellA dE F Sle TEekE Al
H3F 7.2en Aol 5.1g(AE7IE) xS AHIAE <& 5 Ut

B g 717FE]t BolAgezE ARkl AR HF 1Y Folle HITSE THE2 AR
ol 7|7} WAsly] AlAtsted A HE 3PAellz F3 Erol Aol Fo] WA, 1
kol Algte] @AR nlolA AAZ FAAZL 7 el BAFILH, HF TIATE
gk SIRERE F3elo] At 254 e ARbsigich. HE 15Ul A 2
AL 50% BErt EE, olwiRE] A THeM BAEGe] W7 Asisidt
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HE F 15~302 Aolol 7ha whE AU Aol DMt AR o] ¥ oAl
A% 3 15~302 Aeloll 7h whE 42 Urhiiglc, olsh 2 ARE gerl&e Aol
WAEF 4% ¥ 159 Axol] 27 2ol 7h AT $HE ZANIA HE 302 ol4dol

7 A2k ol Qi ARure] ojokivt A4l A £4% AR AT}

Table 3. Effect of proliferation of fruiting bodies of pecilomyces japonica cultivated on eggs.

10 days 15 days 30 days 45 days 60 days SEM
7.2 102.4 177.2 191. 199.

Namber |Gt ey | @ | @ | awD 2.8
Length 1.21 2.13 5.84 7.19 7.21 1.9
(cm) (16.8) 29.5) 80.9) 99.7) (100.0) )
Amount 0.7 1.1 3.1 4.1 5.1 0.5
(g/DM) 13.7) (21.6) (60.8) (80.4) (100.0) )

* Parentheses are percentage of values at 60 days.
** Values are means.

Paecilomyces japonica TFZ Algkoll wijef & doX 24AS] Cordycepin ¥+ Table 4
of Yehliglel, SF3txe] EAHA AEoZE Cordycepin acidelbz & 4+ 9ot
(Cunningham &, 1951). = 2Joll% Vitamin 5 veAdE-Eo] @o| stz ok, 553k
%2 7194 Quinic acid)®] olHAHZ duiR AL AEARA AEo] FHAGE T
ofspdA] Asld wWdrle-g dAdsksle] A YA FAZEE He A& A8 2HEE gt
I Bae3 eiA 5, 20005 o] &, 200). EFskEdel % 7% A= Eo] v ZoA
4Ah2 D-mannitolo[gt EHEA A ol Eol7t ekt #eld] ishke el Hede
7AZA 7wt eo sk ele 2Heat olnAg SF dle Ao R RE] AE welst
<dl tixks] F83F Ag o ARA HAYNS TR AR e Baste] obe
AAstAY =3PA] ol Fojgtrla B a3 Q)eK(Shin, 1999 ; Park 5, 2000).

Table 4. Cordycepin contents of fruiting bodies of pecilomyces cultivated on silkworms and eggs.
Contents(z/g DM)

Silkworm 129.24+18.58

Egg 72.53+42.52

* Values are mean = SEM,

AlRRE wiR 2ollA AR FFekx AUl AEE Cordycepin®l 42 “rollE w2 A
AR FF3shxe] AEAlNA 9delR Cordycepin@e] oF 56 % AEo|x|ut, wlEzlel] 227}
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A Azt felxe HEA Atk 2

!
5= ohke] Coprdycepine] A&d A& Uehd 237} =gl

I ARk A E AR FEskE A4

Table 5. Chemical composition of fruiting bodies of pecilomyces cultivated on silkworms and eggs(%).

Moisture Crude protein Crude ash Crude fat
Silkworm 9.64 52.43 5.82 10.27a
Egg 8.88 48.75 5.03 26.96b
SEM 0.90 2.36 0.8 3.86

* Values are means ;a, b P<0.05.

Table 6. Mineral contents of fruiting bodies of pecilomyces cultivated on silkworms and

eggs(mg/100g).
Ca K P Na Mg Fe Zn Mn Cu
Silkworm | 150.3 |1,704.2|1,117.9| 30.4a | 107.0a | 3.6a { 15.9a | 2.2b | 0.8b
Egg 148.5 1,346.8|1,099.6] 680.2b | 179.5b | 27.3b | 32.4b | 0.9a | 0.3a
SEM 13.4 149.3] 97.1] 18.2 12.3 5.9 3.3 0.1 0.1

* Values are means. a, b P<0.05.

Table 59 6ellAe rollel AR wiZ2 B89 FFstkx AHAY 38 =24 9 45 o
U deg vehligich. dubdeg Asgo ollollA olojl S5kl AHIAlE oF 10
% A¥xe) TR FH3ia ek Buslo} ez 5, 2002). webA ARk wixE 4L

sz AAe FEURE 10.0% FE FEHA AT A BAREC0T,
3days) & $4joll o SoiSItHAIRoNA 30URIell AHH F3sE AUAE

A F I E
ok 80% A= FEE Ret AUch. ARk FolE A2 PE FFkE A 25t
Wy g 23R gk AelFgell Aely AAHA] eikAt, =AY R ARk uixlolA
AAE ol FollE wiARZ AAE A ok felshAl ReHP0.05). & wiRelA B3 5
Fotz AN H4ER Azbe] nldid e F Ael oA Pot Ko 3ol A mvlR
Feko] 50.0% ol4-& ARsgom, ol wlAlelA A4E Zolle Mn g Curt, A2-E A
AR 2l E Na, Mg, Fe % Zngl &) 4oz 7 AE=3i
520028 AFH e oAl FFslxe] 7 Paecilomyces Tdo] e wiAS] ggx
Zol] whe} qdojAl FEskE AAA| Zholl AR Rl E vehd sheAol Ye& Hareiict.
Akt Folle) sheby ARl vl AgE F A= o] destelzt Az

Table 7ollAE Folloh AlRHE siAZ AR FFske AN 24" 245 ofnlwite) &
#F¢ Uehliglch, izt 40.0% olde) elE vk ofu|xAte] FRe FellE wiAE A

ot

% ol Wi o«
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Axl Aol Glycine, Arginine % Prolineo], #Alg-& uljxl2 AAE ol Serine,
Cystein, Methionine, Isoleycine 3 Phenylalanine 59 $ko] Aid ez E4] Yelbytc},
o] 3k uiR|e] ofds ko] Aol Qg Ao’ ARSLHo| F, 1998) el iz 7k o
Fi& TF B4 F A= o] Yaslejzt Agd

Table 7. Amino acid contents of fruiting bodies of pecilomyces cultivated on silkworms and eggs.

Silkworm Egg
Aspartic acid 3,638.1 3,770.9
Serine 1,268.9 2,234.0
Glutamic acid 4,302.4 4,594.6
Glycine 2,866.3 1,821.9
Histidine 1,126.9 1,494.0
Threonine 3,193.9 3,423.0
Arginine 5,046.6 3,000.2
Alanine 2,435.1 2,521.6
Proline 4,254.7 2,585.2
Cystein 649.6 1,136.7
Tyrosine 3,023.5 2,086.5
Valine 2,121.5 3,028.3
Methionine 884.7 1,810.0
Lysine 2,803.6 2,875.6
Isoleucine 1,492.0 2,468.7
Leucine 2,150.1 2,467.8
Phenylalanine 1,530.3 2,502.5
Total 43,443.7 45,336.7
* Values are means.
V. 3 <«

B e AlRE ol8% TF STk ApPHE d9delr] HaiA AXERE. ARl
TE F5ekxd] AAE 2~26TolA Al HF F 60U w1 ARE &
Mol ZAE7IFEoR 5.1g(8FAHo] 7.2em, 199.670 AHAADS AF FE F5slx AP}
A}, A TE FFokE AMANS ofkd g vl E sl AJRE ol 53
&5 FAlol o] &=eh, ARt Follella] AR Zze] T FHelxe] AT oA
H(Cordycepin)®] 2 FAF Aole ARHA Usich, ARdNA A= £F FFekxe]
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AAFolE 2R o] ool AAE ZHch FolsiAl BRTHP0.05). ¥& 5
& AAAIES Mn 3 Cu 8k Follolld A4kE F3 F3slolA H%ATHPX0.05),
Na, Mg, Fe ¥ Zn 33 ARIA B4 £F FsholA BRcHP0.05). Glycine,
Arginine 3 Proline ¥#& SollollA] A 3 $58tE AN L %], Serine,
Cysten, Menthionine, isoleucine ¥ Phenylalanin®} 3t2ke Algtolld AAE F Z3six
oflA] EolAl= Zgke] YAt

B ArE AlRllA QF3Hoz w1 F5slke] dAAE shssiAl dsich

FQof 1 TE Tl AT A, ZoAA FF, oll, AR

V. A A

B Q7 ARSI 20029 srAtior AEE sl AroidAiell delx RE
45 ZASHYUKA 7712 £ 2000.6.1~2002.5.30).
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