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ABSTRACT

To develop techniques for the production of P. fenuipes stromata on a large scale, the infection of P. tenuipes and the
growth of stroma were investigated by silkworm (Bombyx mori) variety. Also, studied about biological activities of
fruiting body formed on silkworm. Infection rate of the Sth instar larvae of the silkworm with P. tenuipes was the highest
in Yangwonjam, followed by Hachojam, Baegokjam and Chilbojam in that order. Also, as the inoculation times was
increased, infection rate tended to be raised. The rate of fruiting body formation of the silkworm pupae infected with
P tenuiipes was the highest in Baegokjam, followed by Yangwonjam and Chilbojam in that order. But, actually the fruit-
ing body formation of the 5th instar larvae of the silkworm tested was good in Chilbojam, followed by Yangwonjam
and Baegokjam in that order in 3 times spraying inoculation. The fruiting bodies of Yangwonjam and Chilbojam
infected with P. fenuipes had high amount of Mannitol, but Baegokjam and Hachojam had high concentration of Glu-
cose on a dry weight basis. The mean content of total amino acid in the fruiting bodies of P. fenuipes was 1.03 umole/
g. The distribution rate of amino acid components decreased in the order of Arginine (12.2%) > Glycine (10.5%) > Pro-
line (9.6) > Tyrosine (8.9%) > Serine > Leucine > Threonine. The most abundant amino acid in the fruiting bodies of
the Baegokjam, Chilbojam and Hachojam infected with P, tenuipes was arginine, while Yangwonjam was Glycine. The
most abundant fatty acid in P, tenuipes was Oleic acid on a dry weight basis. The unsaturated fatty acids such as Oleic
acid, Linoleic acid and Linolenic acid accounted for more than 78% of the total fatty acids.
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M 2 5,000 me] TARA ] QA& SFH I (Endoclyta excres
Butler; Hepialidae armoricanus)®] -fr&ellAl WA sl=
T3tz 220 e, W], A3 A st Cordyceps sinensis(Bereley) Sacc.Z A| A3} 2}, Z|ho]
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2 B uEo] glch(Kobayasi, 1940; A 5, 1998).
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hydroxyethyl)-adenosine)= <5 % Zr-&(Furuya %,

1983), Paecilomyces tenuipesZ5-€] 3}k, W &7}, 3}y
2 59 23t iﬂﬂ‘ﬁ‘:‘r(;‘ , 1999).
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1. SAX=
7} 5 ?‘:*Lxl%“%%};(Paecilomyces tenuipes)
U ol E. wex) okl shzal, Awat

2. WYY S

ZF Eulufx] A

FAIAZ A7) 1 "ul wiR]E 500 ml AH2Hlask
Oﬂ au] 150 g, ol MH 71715 15 g, Dextrose 15g, &

T 70miE 93 121°Cel A 4087 ATESE F H gl

X] 0“"* et F53kx A ASEE-2 3 mm cork borer
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< WA EA FYEA ARSI RS 34 AR EE
7] A& sty BAEAE LA A

v EAER 428

wicko] &% vl Tween 20(Polyoxyethlene
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% B33 o2 Azsle] ol FEY, ALISHE 5F
3z 7HAES AR

2. 53lx WAy

7 He7)s 2% 20~24°C, 5 90%, 3 1500~1700
Ix2 8% ASAeA vlcksle] z}*ézﬂ YA =3}
Aok, wiek 15~204 F AHAdAS) FH7) YA xR
Zho] HAAE7] Al of fEele] ol F5H, HE3)
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1 goll 85% ethanol 10 miS 7}sled AbLo|A] 24A17F 35
gk ohg YAE(3,000 rpm, 10 min)sled G- A5
& FMAERE AREslei). B2 HPLC(high performance
liquid chromatography), %71 RI-410(refractive index),
7% 2~ high performance carbohydrate column(4.6 X250
mm, Waters Co.)& AF4-5191 0], guji= 75% acetonitrile
S A3l 452 1 mi/minZ sk}, 2w Millenium
2010 program(Waters Co.)& ©]-83}o] —-773’6}9\1‘4.

o g 24

ZAZRAE 0.1 g2 6 N HCIZ 105°Col A 2441 7F E-2F
& 7R F 553l 20mM HCIE 94 522
ZA3} v AccQ-Tag system(Waters Co.)S o}-&slo] 3
3 A 3 AT BAL HPLC(Waters Co.), H&E7)=
Waters 3383 &7] 474, A& Waters AccQ-Tag column
(3.9X 150 mm, Waters Co.)S AH&stdc}. ofw] oAb
Millenium 2010 program(Waters Co.)& ©}-%- retention time
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o] gas chromatography(GO)& &3}t GC 2742 1)
column- supelco sp-2560 fused silica capillary column
100 m, 0.25 mm ID., 0.20 um filmS AF&-3}9]on, 2) B
A 2732 detector: FID, injection volume: 1 p/, carrier gas:
He, detector temp.: 260°C, injector temp: 260°C, oven
temp: initial temp. 140°C for 5 min., 140°C to 240°C at
4°C/min, final temp. 240°C for 15 min., split: 100:1, flow
rate: 20 cm/sec 22 FA 3] A BT R XAk
A BFEAZ SP-37 component FAME Mix(Supelco
Co)y® AHEshed A7te) Sl gt AFTUL w4
g Y retention timeS A sl TEEA L k) vl

ste] AAbstedet.

EE55sx
comdla/ml l"—ﬂ ZA sk 12474
3, 33 27 ASY o A4S 27 Foll "Rt 1o
5, AT el AYES 2R A B
13 2} 13] 27 JFA) FEESeE AEES
FHt oAl A 86%~87%2. akE sl o, wate] 82%,
AHAe] 70.7%2 7P A x23ich 23] AEA FAE
< skxA, A, W5 52 13 A vlE 4-6%
F7kska o, i‘iz,.}e Qlf 15% Z71stsiet. 33 HEA
TERETTINE AL ES ST szl 2% 7Hg
oo, WAt 2 i 2 247t 90%, 88.0%3ATh FA]
ol FFY) TRTFINE FAES L7 AT A9 F
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T AT FHELS 18] ATl vlshe] kR sl
A 6%, W5 oF 8% F/HES Bylen, AN

h S = v
= % 17%9] $7HEE e ek FEEEek
A 85% ol A+e] HES A7) HdiME Fdgz 8
232 13, HE&adat AR 23] o)} BF FFo] o
23 oz YAde FREFeE AL 2=

Table 1. Infection of the 5th instar larvae of the silkworm with
Paecilomyces tenuipes 3 weeks after spraying inoculation
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Table 2. Fruiting body formation of pupae infected with
Paecilomyces tenuipes

Rate of fruiting body formation (%)

Inoculation

times Varicty
Baegokjam Chilbojam  Hachojam Yangwonjam
1 71.9 68.9 55.0 65.5
2 74.1 72.3 65.4 78.2
3 82.1 81.1 72.4 81.7

Table 3. Fruiting body formation from silkworm infected with P
tenuipes

Infection rate (%)

Rate of fruiting body formation (%)

Sptr:]}]'g;g Variety Ino:ik;:it;on Variety
Baegokjam Chilbojam  Hachojam Yangwonjam Baegokjam Chilbojam  Hachojam Yangwonjam
1 81.7 70.7 85.8 86.6 1 67.3 48.7 55.0 65.5
2 87.7 85.3 89.3 91.9 2 71.9 723 64.5 70.8
3 89.7 88.0 91.5 923 3 74.1 81.1 65.4 78.2
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Table 4. Carbohydrate composition of Paecilomyces tenuipes

Content of carbohydrate (mg/g dry weight)

Species Silkworm variety -
Glycerol Glucose Mannitol Sucrose
Baegokjam 3.71+0.44 921+1.31 8.40£0.58 2.67+0.81
Paecilomyces Chilbojam 3.12£0.08 9.08+0.37 10.06+0.18 2.00£0.08
tenuipes Hachojam 2.55%0.05 9.27+0.30 7.72+£0.00 1.72+£0.22
Yangwonjam 4.80+0.37 8.76 +0.98 9.40+0.84 1.79+0.42
2. 42 24 L o
7). er3E
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AT F 4ollAe} o] Wgakal st2Fol| M= Glucose
ol wotow, AR AT ofdFtell A= Mannitol §H
o] wateh. Glycerol 3Hake oFdabel Ay 7} werom,
Glucose W-2-73} 8}% %k Sucrose= -2z Mannitol
T ARAANA 7 W) o)eid Ak gAEF
o} A8 KA ] Mannitol 3ol 713 @ol=
Lewis 5-¢] E.319} AA3cH(Lewis & Smith, 1967). ¥ A
< Mannitol 3] wolr cholo]E 2] EF 22 f-43)
o] &-%lc}.

v} e

TEETTZ FFH oAty F A e
10.3 pmole/ge] ™, W-&-7o] 10.7 umole/g® 7} Egke
o, stz AW Ae] 10.5 umole/g, 2FA#Fo] 0.96 pmole/
g& 7P 22 S Rt E 5). 1659 T4 of

Table 5. Amino acid composition of Paecilomyces tenuipes

Content of amino acids (pmole/g dry weight)

Amino acid Variety
Baegokjam Chilbojam Hachojam Yangwonjam

Aspartic acid 0.76 0.73 0.83 0.86
Serine 1.19 1.15 1.15 1.04
Glutamic acid  0.85 0.80 0.91 0.90
Glycine 1.77 1.68 1.70 1.75
Histidine 0.61 0.62 0.63 0.50
Arginine 2.21 217 1.98 1.69
Threonine 1.07 1.06 1.03 0.96
Alanine 0.97 0.91 0.94 0.94
Proline 1.68 1.67 1.49 1.49
Tyrosine 1.51 1.58 1.52 1.27
Valine 0.87 0.83 0.85 0.77
Methionine 0.36 0.36 0.35 0.29
Lysine 0.53 0.48 0.58 0.62
[soleucine 0.64 0.63 0.62 0.54
Leucine 1.08 1.06 1.08 0.97
Phenylalanine 0.99 1.07 1.07 0.83

Lys
3%
Met
2%
Val
5%

Tyr
9%

Thre
6%

Ala
6%

Fig. 1. Distribution of amino acids in P tenuipes.

o)Al B2 H)-E-2 Arginineo] 122%2 7V E9kem, o}
+-2Z Glycine(10.5%) > Proline(9.6) > Tyrosine(8.9%) &=

“0]gl.2™, Methionine©] 2.1%2 7H4 WA REslgdch(2
H . Foll F5HEE= weat AR slxatdMe

Arginine &&Fe] A& 1gd 27 2.21 umole, 2.17 pmole,
1.98 ymoleZ 714 @k ow, k32 Glycine 3o
175 umoleZ. 7F B3IEHE 5).

A Jofr| Akl Aspartic acid®] i FERE 0.795 pmole/
gel™, +-¥u[&- A ofw|iAle] oF 48%F x|k
2w, kiAol 0.86 umole/g® 714 A Vel &
#H, Glutamic acid® AA| ofnji=Ake] oF 53%2 x}x3}
Ao, sl 0.91 umole/g2 71 B4 el

B EFA| (AL ])oba] imAkel Serine AR olun]eAke)
6.9%°1™, W7kl A 1,19 pmole/g. 7} =7 velyk
o QA elA Al o] HA] W= Fgrotu]iAke]l Threonine
£ FA ol FEe BE BEEleon AA ofu| Ak
6.2%% AA 3k

A7) ohmleAbe) Arginines] 122%2 1622 +4 o}
At FAE)Ee] A Wokom, o] EEHEE W
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B3t 0.59 pmole/ge] EgFE o] g).ow, clAel| A AgHA o
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g2 FA ol F5 EF EAls
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pmole/g £ 165-2] A on| Ak FAWE(2.1%)°] 7}
2 ket

FA et =4kl Glycine®] 8=k 1.73 umole/ge)
o, AA obu|xAbE 10.5%2] TAIH]ZS 21x]8ked Arginine
o2 FEEEEEol Yol FEEAT. Alanine 3
T T2 0.94 pmole/g® FAIB]E- 5.7%°)%1 e} 31, A
Well M A e] 2] b= Hgrepn] x4kl Valine, Leucine,
Isoleucine®] HF¥-2 7H2 0.83 umole/g, 1.05 pmole/g,
0.61 umole/ge]glem, 1622] o] =AM 7H2} 5.0%, 6.3%,
3.7%2) vlES depliglon, ol F5ERE WSt
7P we] xSRI

nhekEolm] 1Akel Tyrosine®] Hd ek2 1.47 umole/g
°oj™, 1652 A otu]AbE 89%Z FEEF 3ol
& TANEE Vel

Proline &l =& FY3 ofw| Atz 4 ek
< 1.58 umole/ge] ™, 9.6%2 TABE2 FL-E535]320)
Arginine, Glycineo|ol] 3H#=Z wo] BEalydr},

o} Ak

TESTORS fE Aub AL ol FEol I
$le] Oleic acid Tee] 7 Eekom, v} Linolenic
acid, Palmitic acid, Linoleic acid <-o|¢iv}. FE3FA]upAlkS-
FZ Palmitic acid®} Stearic acide]™], @4 A H}AkQ)
Linolenic acid$} Linoleic acid®] 3+ef2 w-o-2bz} oFgizk
°] 40%= b wskow, AR stxzho] 47} 38%,
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Table 6. Fatty acid composition of the fruiting body of
Paecilomyces tenuipes

% of total FA content

Fatty acid Variety

Baegokjam Yangwonjam Chilbojam Hachojam

Palmitic (C16:0) 17.08 18.88 18.2 16.5

Palmitoeic (C16:1)  0.76 0.71 0.69 0.77

Stearic (C18:0) 3.16 4.67 4.45 3.05

Oleic (C18:1) 3835 35.13 38.4 45.85

Linoleic (C18:2) 12.35 12.64 12.9 11.89

Linolenic (C18:3) 283 27.96 2537 21.93
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