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awamori,®® A. aculeatus,’® A. niger” 59 JA7FESIFS
biofertilizers® AHEAE o FEF, T4 AEFR, AR, 715
FEE] Yrtgo] Foshe o2 BiHT Jrh?

HE-L o] 238t biofertilizere] 7k vl Ui, 2L, 5
SA0 AL HF VAM(vesicular-arbuscular mycorrhizae)
3} Rhizobiumo] F2 QA7) AA ZA oA sl gle
o, B3] nIME VAMF abheslate] E8ell it
A7t oA ek M= 3 FHY] Fedol <l
A1=HA o] ther B A7AoA wAEAA ) e AFE
ARt dou fFAd 2 widEd AL TAAE Bl
A3k ZYe Ao o= o) AYPH o 2HAQ
Al piFEx k2 20008t FERES AT 27
= FAZsE slem) g tigt Alge] Askd o= Ady
7] wEel] FEA ARELS mEFHoz B3t el 2L
2 sty ¢k HBEAHES TR FFH & 7 U=
biofertilizers?] 7J&2 F8.3F A7F 2 Aolth

B A7HME olgjd o] dFo R Y Eallsol
053 QAR S EYo2RE & - $FAeH o
457} Penicillium sp. GL-101 4-& 83t} o] APdFE o
A vl %Al tricalcium-phosphate, rock phosphate, aluminium
phosphate, hydroxyapatite <] 284 A& Falstd o
ol fike ALY o] FFE AEH|ESIE] 9
3 R 9AE batch culture® AE3H90} wl g =]
A AFE 271@AZ 0.5 cm ©]4H] mycelial pellete] FAJ =
Art. YA o2 mycelial peliete] A=A FHA 7Hho] o
E 2k 2 QYR 48 2a, AFE UL FY HREH

W S0l verdth wepr] o] #F=e] wjgRAE A

=¥}

T

gl
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o7 FALEr] Asirie pellet] B A= MY
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Co(USA) AFE AME-3HIT.

HiQF=71 Y mycelial pellet 27| &H
HiA] 577} Penicillium sp. GL-1019] #&H%5 mycelial

Penicillium sp2) W= 9 F7HE 139

pellet FAJo wX= G 2ARH] f18te] 100 ml 22t
2}22=9] PDB, SDB, YPD WiAIE 77} 30 mP P ¢]
Z=o] BAYZAH(1X 10° conidia/mHE HE3H F 25°CollA 4
150 rppmo. 2 FEa| st}

BEAEAY] 271482527} mycelial pellet /o PIX=
FeFS zAFE] ¢ske] 30 mie] PDBHA[O o] ] HAY
IAS Z7F IX10°, 1X10% 1X10°, 1X10°% 1X107, 1X10°
conidia/ml®] FEZ HET - 25°CoA 4947 150 pmOE
Zleu] st

HEBEO] Penicillium sp. GL-1012] mycelial pellet 3/l
R gEe FAE] f1Skd 30mie] PDB BlR] zeolite,
bentonite, diatomiteE 22} 0, 0.1, 0.5, 1.0% T=(wivE F7t
g &, 1X10°conidia/m/®] F-AZAE FE3t 479 WhEe
2 et

AHEAA 2 PEG 200°] mycelial pellet F/gl w2l
S ZAR7] 915k Tween 80, Triton X-100, SDS9} 7+
AHEAGA R PEG 2008 77} 0, 0.01, 0.1, 1.0% TE= 3
715 PDBHRSY| o] F#Fe] BAEALS 1X10°conidia/mZ
3, 471e] WEo R wiFeiach

olde] WhHoZ uigke A9 mycelial pellet S71& &AL
sl7] 3ale] wioFe Foll HAE pellet2 plaed] &7 g,
FEEn g slollA pellet] A7 ST o) 3o AF2
33] wHESle] 2 HARE FHeEA FYA4E H3-Th

IARCT 4

un ¥ o

HX] =57t mycelial pellet EM0] 0|X= Hg

HiX] FF/7t Penicillium sp. GL-1019] AW EZ mycelial
pellet Aol HX= FES AR 13k ©] #+55 PDB,
SDB, YPD HiXjoll4] 4247 Aoyt & F4E pellete] =
71E ZARIATHTable 1). o] Azl &Jsid FAIEF= YPD >
SDB >PDB H|A|$=0 2 pellete] =717} 2A AN =1
AA Zele H 1.5 mm g eI o] & A
o= Hixje] F4/d%F-°] mycelial pellet F-dol G oA
 AL-g uiEit) & MAE G dAdoR AMREE
peptone®] H7FE YPD9} SDB ®iAellA ujgFge w7}
peptone®] $1E PDB #ix]of|A] wgalS ofict B & pellet
o] FAFHNTE S th2 79 AU yeast extract/t 3
7¥El YPD wiAJolA RS w7} olZe] H7kHA] ek SDB
1 PDB HIA M wighe R B & pellete] FAE30
o}, oAt AFeA o] g HAgo] FH-SH wjA| oA o)
FA=Z mycelial pellets A FEITh= 2 & F o,

3 fo A

;
4
|o

=,

pellet 7171 AALe] £5 € 44

=}

—

o

%]\

Table 1. Average pellet sizes after 4-days culture of Penicillium sp.
GL-101 at various media

Media Average pellet diameter (mm)
PDB 49+ 03
YPD 6.5+ 03
SDB 58+03
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Table 2. Average pellet sizes after 4-days culture of Penicillium sp.
GL-101 at various initial inoculum in PDB medium

Initial inoculum

(conidia/ml) Average pellet diameter (mm)

1 X 10° 7.5 £ 0.3
1 x 10 63+ 03
1 X 10° 54 +02
1 X 10° 49 + 03
1 X 10 6.0 + 0.2
1 x 10° 8.5 + 0.3

o7 FRY & YT oY) AFE BrE B APAE
PDBE 7|EMiAz 4sld the Ade AT,

=7|-EE0| mycelial pellet A0l DXl HEF

Penicillium sp. GL-10192] BAXAE Zkzh 1X10°, 1X10%,
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Table 3. Average pellet sizes after 4-days culture of Penicillium sp.
GL-101 at the various concentrations of soil additives in PDB
mediom

Soil additives Average pellet diameter (mm)

Zeolite (%)
0 49 £ 03
0.1 10.0 £ 0.5
0.5 5503
1.0 3002

Diatomite (%)

0 49 £03
0.1 6.0 =03
0.5 3302
1.0 2501

Bentonite (%)

0 49 + 03
0.1 33+ 03
0.5 6.0+ 0.3
1.0 120 £ 05

FR7) Qe Aoz ARG

HAHEMN 2L PEG 2000] pellet 40| O|X|= A&

Tween 80, Triton X-100, SDS} 72+ AHEAA] 9 PEG
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olE AMBA ot A el ANEOEMA pellet ¥
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Table 4. Average pellet sizes after 4-days culture of Penicillium sp.

GL-101 by adding the various concentrations of surfactants(SDS,

Tween 80 and Triton X-100) and PEG 200 in PDB medium

Additives Average pellet diameter (mm)
SDS (%)

0 49 £ 03

0.01 no growth

0.1 no growth

1.0 no growth

Tween 80 (%)

0 49 £ 03
0.01 1.8 £ 0.1
0.1 1.2 0.1
1.0 23102

Triton X-100 (%)

0 49 £ 03
0.01 09 £ 0.1
0.1 05 0.1
1.0 1.5 £ 0.1

PEG 200 (%)

0 49 £ 03
0.01 20+ 01
0.1 0.6 £ 0.1
1.0 02 £ 0.1

T wjA] Foll PEG 2008 71 ASelE 2 vt &
25F pelletd] 2717} 2A FAENCH, 1% s=oA A4
0.240.19] o} 22 pelletS FASIAtHTable 4). o] AL o
Z-e] 1259 A7|2A4 B AteM AEE RE HvH F

AN 7+ Hold pellet Z7] FAEHE BRAFIoH,
Metarhizium anisopliae®] VAWM= FARE A3yl By
HAE'® o]AL2 PEG 2000] FREAEZE wFo) EAEA
5 Afolof] AEhe AEllEe deprgiozya A7 Ao
Z &=,

ol delM wiA] FF, BAEA ] 2/HEFE, vlA] HAbE
o] FF 2 FxUt R AT Penicillium sp. GL-1012]
A FA] mycelial pellet BN FEE & F IS HSE
o olde] AFAs o] #FE o83 AEHE JER of
Yl 94, AdHeR §-8% v R AV ti3)
& o BT = 2= mycelial pellet FA30l #HgF g Fst
A FAs A Fa3 7z A5E €8E £ AUE Hoivh
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Culture Conditions and Additives Affecting to the Mycelial Pellet Size of Penicillium sp. GL-101 in the
Submerged Culture

Sun Chul Kang*, Dong Gyu Lee, Chul Gyu Ha and Tae Geun Lee'(Department of Biotechnology, Taegu University,
Taegu, 712-714, Korea; 'Heuksallim Research Institute, Goisan-gun, Chungbuk, 367-910, Korea)

Abstract : In order to minimize the mycelial pellet formation, one of the critical obstacles during the fermentation
processes of filamentous fungi, an investigation was focused on the culture conditions(media and initial inoculum)
and additives(soils, surfactants and polyethylene glycol 200) when a high phosphate-dissolving fungus, Penicillium sp.
GL-101, was cultured in liquid media. Culturing the strain in PDB, SDB and YPD media, their pellet sizes decreased
to the order of YPD > SDB >PDB. And at the high concentrations of the initial inoculum in the range from 1x10° to
1x10° conidia/m!/, the small sizes of pellet were formed in the PDB media. For the initial inoculum between 1x10
and 1x10° conidia/ml, however, an amorphous pellet or loose aggregate was formed. The addition of soils, zeolite
and diatomite, up to 1.0% decreased the pellet sizes to 3/4 and 1/2, respectively, but the pellet was increased to 2.5
times by the addition of bentonite. Surfactants also affected on the size of pellet; the addition of Triton X-100 and
Tween 80 up to 1.0% decreased the pellet sizes maximally to 1/10 and 1/4, respectively, while SDS completely
inhibited the fungal growth. Among the four additives tsted, polyethylene glycol 200 was the most effectively
reduced the pellet sizes to 0.2+0.1 mm that resulted in about 25- fold reduction compared to the control.

Key words : pellet formation, phosphate dissolving fungus, Penicillium sp., additives
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