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Synopsis

Sometime, the compost products made from bio-sludge and containing paper strips, showed
plant growth promoting effect in the field. We have evaluated to separating various fungi from bio-
sludge compost that have PGPR (Plant Growth Promoting Rhizobacteria) effect against some crops
inoculating test into the incubation soil. Test fungi separated from the compost using by multiple
dilution method and colonization on the PDA agar plate. And, the surface of autoclaved oat serials kept
each fungus and inoculated by mixing 3% w/w to incubation soil for PGPF (Plant Growth Promoting
Fungi) evaluation. As a result, we have recognized PGPF effect and have identified by 18S-rDNA
analysis, following similarity analysis compared with on-line database.

All tested fungi showed PGPF effect against cucumber plant compared from growth of the control
plant. And the fungus have produced red pigment, have identified as Penicillium sp. by 18S-rDNA
analysis. The red pigment have isolated and identified as naphthoquinone dimmer, xanthomegnin
using by EtOAc extraction of mycelium and silica gel column chromatography separation. These data
suggested that various fungi maybe effect on the plants growth in the field. Though, some metabolites
produced by these fungi showed antibacterial activity, these metabolites maybe act as suppressor of

the soil borne plant disease.
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£ UTze TOMBICEPEEEIRZDSN,
B 2EOBRILEMTH >z, TNEDHIF
G HEEdT 51CHiz0. Z OFFEIEEDR
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& il £ ( hypocotyl length ). % fE £ ( radicle
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Penicillium sp.

PD medium, surface culture
Filteration

! |
PD medium Myecelial mats

Extracted with ethylacetate Extracted with ethylacetate

| Dried with sodium sulfate anhydrous
Aqu. layer Ethylacetate layer

Dried with sodium sulfate anhydrous | Evapolation
Evapolation
Red oil
Keeped at 4°C dissolved with ethylacetate
Filteration
Ethylacetate layer Black solid
Si-gel column chromatography with
chlolroform : methanol (45:2) Bioassay
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Fig. 1 Scheme for fractionation of anti-biotic compound in Penicillium sp.
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1. Penicillium sp. D.ET B IMEEEE

TLC L TEHOZRIROMEREMIE. E. coliicxt
L T500ppm T < DD EHIEEEDED 541,
B. subtillis i B TIid 60 ppm TEBHEHILENE
5Nz, L L, TLC L THREERTES A
Wi, E. coli, B. subtillisIHICEBHEEEN
mObENEho T,
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FRKOLITO e & [AE LTz,

Compound I : Red cryst. (EtOAc). Sinters > 260°
A max = 382nm, 259nm, 282nm, FABMS
(triethanolamine) 597 (M'Na), 'NMR § (CDCl,)

~270°
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Ethylacetate extract
Chloloform : Methanol 50:1
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Compound I

Red crystal

FEscherichia coli > 500 ppm ( MIC)
Bacillus subtillis 60 ppm (MIC)
Compound I

Dark blue solid

Escherichia coli inactive
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Fig.2 Anti-bacterial activity of pigments produced by Penicillium sp.

ppm: 13.20 (1H, s), 7.51 (1H, s), 4.66 (1H, br, s),
417 (3H, s), 3.14 (2H, s), 1.54 (3H, d, J=6.5Hz),
CNMR § (CDCI,) ppm 180.0, 162.9, 158.1, 148.3,
134.8, 122.9, 116.9, 114.8, 114.7, 71.4, 61.5, 36.2
20.6. IR (cm™) : 3271.0, 1716.5, 1678.0.

DL ORERZRELIRDL LADETAER, C
DAt& Y % Xanthomegnin TH 3 L FEE L122Y
(Fig. 3)o {EAW NI DV T ERERIT 21T - 72
W, WIRERE O ERFRLBEDONTHNICE 5
BIRE T Y7 F VOO H-NMR D HF 5 Nt
EREIWCIEES TN > T,

Fig. 3 Chemical structure of xanthomegnin

2. Xanthomegnin D&4EYEM
2-1 fEVERHER
L2 Gyt B
Xanthomegnin DY) D EEBIC R IZTHEE R

J'h
T » o

“7)3, | T Ca PARX

| |
control 10 50 100 10 ( ppm )
PHB
Table.l Effect of xanthomegnin on the growth of lettuce seedlings
Xanthomegnin p-Hydroxybenzoate

concentration (ppm) 10 50 100 10
cotyledon length 93.8 103.6 106.6 103.9
hypocotyl length 105.5 109.0 123.3 109.7
radicle length 119.7 160.9 189.1 105.8
weight 100.4 100.8 103.5 103.9

n =30 (% of control)
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MET 27D, LAXADOYHEZRWTHY
4 E# B Z 1T o 7z, Xanthomegnin A 1 4 7% T
METHB D, ARICHEYETD
p-Hydroxybenzoate 7 [ ¥ & U TR\ 7z (Table.
D,

Xanthomegnin LFE X THEDEEMEE ST N
T3 iid p-Hydroxybenzoate & DFAE 7 1E WM
BOENGEN> T, T/ VRIEEHDZ 3 EY

b MTEICH T B

iEEDE I U TERBEHEEEZ RS L
MEZWD, SRIOHABRTIZ100ppm TEWYER
FEETEIEIRO S NAED > T,

F= b e T o YEEER

LRG3 RA Syt Uz O Lk
ABThRY b, Fav)zftEa e LTHWE
TEMS, INSDORYNTH LT LY ERMEE
#B7Z1T > 7 (Table. 2),

Fa v UYEICHT 58

Table.2 Effect of xanthomegnin on the growth of plants seedlings

Xanthomegnin p-Hydroxybenzoate
tomato 10 50 100 10 (ppm)
cotyledon weight 104.9 105.1 102.5 108.2
weight 110.2 120.1 118.6 128.1
normal growth 93.3 100.0 93.3 73.3
cucumber 100.0
cotyledon weight 114.5 97.1 91.0 84.5b
weight 103.8 116.8 126.1 91.9
normal growth 60.0 93.3 60.0 50.0

tomato : n =15 cucumber : n =10 (% of control)

normal growth of control tomato : 50% cucumber : 20%

FYhEHBWT, I EHESZ Y Fo—bEe
BRE R EZR RS NERWD, BOEFITH LHEY
BWEFICIER LTSRN EZ 5N,

EAY A XDOKENF a7V BN TE R b
CERIC, ROEBBICHLEFICEALTNS &
Bbhsd, P rTEay ra— )L TERET
ICER LR EIE50% TH D, Far)icBn
TiX20% TH Tz, PIEYMEZWE LXK TIRIE
2B ETIEE LIRS a Y ha—Ll
HX KO Zh o7zl &h 5 Xanthomegnin I J& B
BHIERIRA S B C ENEZ BN B,

272 FRARHIEMAER

Xanthomegnin 12 # HEMEN B 2 &1 2 WY
MH B & H 5 Xanthomegnin D FZHE R E M iR B
Z1T7>7z (Table. 3),

T4V EYTORERNC, BEWEY v HAE
B OFAERMEG TIERRIC KB HENR S NP
IV RA M LEEABRE LG TR E D R 5 ik
o te, SEOMERICHEV T, 100ppm THIER
70.1% &V 5 mWRBIREENRH SN & &
D Xanthomegnin /' Z DHEFID K 5 g RIT T
BREERRNIRZFFD &0 S ATREEAV R E Nz,
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Table.3 Effect of Xanthomegnin on Nematicidal
Activity (%)

Concentration (ppm)

10 50 100
Xanthomegnin 16.2 441 70.1
(48h after treatment)
zZ B
FEREICK > TELNREERDS X UHE AR
HYNC BN THREEEZ R B, BT
AAEDT TH -T2, TOEDXIFERS X THIK

O SHHE N, TLCIZ X » TR DS &
fEER L Tee & DICTEMRD IEEAR X DR R B
BIFVCE->THHENS &M D, BRND
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757 4 —IC KX BEH LAY DO E 2T T B
BEE nIEER S B REEEMETH D, HiEE
M RERVIBE QERY & HLICHER T 5 )L
HBESICAFETE L TV, REHESWIETLC £ T
HO, AR TEIOEOZRL, BEAEE
PITLC ETHRO, WK TERDPEREOR
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DZDODEBIC L 28D EZ BN, Fiz,
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%,

TIFTETE DR b NI AR TR YE 260~270°C
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U5 HE0AY, TH-NMR O 13.20 ppm O/KEEE:
DYTFVBETVE=TIixb LIk R
RTHd LI bN, BELEYDS 7 b+
J VikE A Xanthomegnin TH % LR LTz, &
7o XHREEHO IR UV E OB T— 2 &
LU LI TAIFHICES —HLD, D
L& TH 2 LEE LTz, PIEEHOED 5 Nix
ViR E EERYIIITERE O BKRLEEO W
FTUCE TRRBREE T, <5V H-NMR AX
I MIVT = 2RO NTEORTILEMDOREI I

BT — R

BLEMN T2,
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T LIEEIERE Rne
% Xanthomegnin HV&% | %

fs AV < KA RIS
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HRTE, IHHAETH
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EHELRE DT RV EEZ BNS,

Xanthomegnin D LY iE ik, FIEEHEE B
EXDRERMESE, S haYy It d B it
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ERMREICN L TIEEB 25 2 3 HUEEEEZ
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U THWHiE Y E p-Hydroxybenzoate IZ 31T
ERAPROBRZRT b, HFiEENEY O
IROER S T HHER I AREB O F 2 BABR U, 1l
PR L TIVWEEZEZTVWEEEZENS,
FRZAAG B 2 — FESATLED BN
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B THERNCES L THIRZHEEL AT NEES
TE EORERMN S D ERE S N7 FldRH T
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