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- Antifungal Efficacy of Secondary Metabolites -
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ABSTRACT

The purpose of this study is to evaluate the efficacy of metabolites produced form Streptonpces
rimosus in controlling the growth of sapwood - inhabiting fungi. In order to carry out this task,
the following specific fungi were tested : sapstain fungi - Cerafocystis pilifera, Ceratocystis piceae,
and Auwreobasidium pullulans ; mold fungi - Trichoderma hazianwm, Trichoderma vivide, Penicillion
artrinum, and Aspergillus niger. Based on the tests, the following observations can be drawn.
1. The conidial germination of sapstain and mold fungi was completely inhibited leaving a

clear zone around the paper disc treated with metabolites. The best inhibition was observed
in A. pudiulans plate and the least in 7. virnde.

2. Concentration of SB medium for the production of metabolites from St. »mwosus affected
antifungal activity of metabolites against sapwood - inhabiting fungi. Metabolites prepared
from 1/3% SB medium showed the best activity and the least activity was observed in met-
abolites form 1/4* medium.

3. i vivo and in vitro test using wood blocks, treatment of pine sapwood blocks with metabolites
also inhibited conidial germination and thus prevented discoloration.

4. Treatment with metabolites did not change the macroscopic structrue of wood and did not
cause the discoloration of the surface of wood by pigments produced form St. »mosus.

In conclusion the results of this study indicate that antifungal metabloites of St. #»mosis could
be used for the biological control of sapstain and mold fungi.

Keyuords © Biological control, Streptomyces rimosus, sapstain fungi. mold fungi. antifungal
activity, inhibition zone, wood block test

1 #% 19944 124 30 Received December 3. 1994
2 HEREM: e EERE A College of Biological Resources Science. Dongguk University, Seoul 100-715. Korea
3 WEWZPE Forestry Research Institute, Seoul 130-012, Korea

- 42 -



1. ##

Eajel WA 2! FHQAFFe WA ALREE
daAlE FEEgA WA diFels, He she
Fobell 23t A vk dEol BHF &
T ~HEGo] 2] ME 5933*15 ot gkg vl
o, WafjFol s Agde FoFe AWyl 4=
I el 2 ARErAle] Mt 3—;?1} Eﬁﬂ'ﬂd,- ATk,

b, SARERckAM e EXE e Sxd
A W B diside Aol wod U
E ME disire Matde] dde] e 4Bty
whAof] chgh %«3&@01 ZRED o, Ht upole
Hasaxe] ddm fio] f8 vldEs o83
shtAle) Fhat FeAdol wolxla ok

RG] FUdsHA sl n|MEA A )R
#2%] Binab™'T #HAEx Trichoderma haziamon®)
FEEoI, AEY FAEER] 7EE dAHEe Ao
2 ogeAa ot

Trichodermas= 873 ol dzl rif shRINE gl
o] chaia Hel F&istr] wjio] Hddlolele] o+
FES HAE Aol AHFes, I tdAe] EA
H7lE 51 9l
8 Strepiomyces nmosuse VHANETE 7121 A
F AT FEAM o7t FAEAY] Aol
] WjEol 2j&toli} ofEH ool M ofn] A E
18xo] givh 2k h:{]o]l,}, E ) B F ool A
o

A
iz

e {111

,F.

Ny

o

4

£ 19800 FRHRE] olel e ATk HAshE

121} Benko & Highley. 1990 ; Croan & Highley.
1992 ; Highley ef al, 1991) o3 Hfjofiriy= =
3 ZRFQ v Jeow HEsE 7|7l Ale &)

dafor H EAo] @ol 3l

jin

Table 1. Test fungl and bacterium .

(um‘omxizx ﬁl//fem Fri(s) \Inw AU 4( }'l)
{FRE 20261 0

Ceratocystis piceae {(NMunch! Bakshi (CF

[RE 200171

Avorenbasidinom pulltdanside Bary)

Arnaud (AU
CEFRI 20142 )

funsi

Tr’(hoderma ilazt{mwn Rifal (TRH?

TFRE 21034 )

Trichoderma vivide S-611 (TRV)
Mold [ FRI 21061

fungi  Penicillivm citvinwm Thom (PEC)
[ FRI 20751 ¢

Aspergillus niger van Trieghens (ASN)

T FRI 20132 5

Sfrez)tamy('as‘ rimosus Sobin et al.
[ KCOM 12222 ]

Bacterium

-43 -

webr B AgeAe Storimosus AHE R &
TEE 7475}3}:; EHE o]&8 wojgey ANPe B
sta] By 9 RHEQ Fi-Fol oisl Bk &
FHo|al 3 HBIH YA|AZA L o8 7heAdel
thsted AHAA e Feked Agskdch

2. M

2.1 SAAE
2.1.1 3AT
L Aol AE-g FAIEE Table 13 go] &
AT 35, BHNET 4% E olEq dig I
A 1Foln, Eaddy HHdTe g
YA (FRD A, FAT 2 AJEHY =35
FHIKFCC) ¥4 o AR EHE (KOCM)
oAl zbz} F-oFREerth,
2.1.2 BA6HT]

SRy g due] vl dAY gk
A{nutrient agar medium supplemented pep-
tone : NAPYE AREEI o, FAEE 4s 9
% YA vjekols BH SF R (sporulation bro-
th medium : QB) AREBFE T ZF Al 1207,

1.2718oll A 2087 QP Ede A AREshT) o)
-"~] ZAE-& 'lab e 2%} @t}

2.1.3 3AH

wulge AEHdl AME FAEE UF(Pus
denstflorva Sieb. et Zucc.) HAZA AHIA AJaAF
Hog He| Bofykol ARE-SIHTH

Eifol A7) 55 18x40(T > W]

HE

JmmE 8F

e HyEe] gyt gl g Aato)= &}
A},
2.1.4 7Y tiArEE e o)

St. mmosus?t sl ojAlE Rl garaE 3
Aol AE3E g diAMEREE Fig 1ok 3 32

Table 2. Medium composition.

Jmm Camposition
\I Ut extract 200 ¢
Ao Peptone 10.0 g
AFEY .
Agar 20.0 g
Digtilled water 1000 m]
Yeast oxtract 1.0g
Beei extract 1.0g
SB Tryptoso ] 20 g
o FeaS04 - TH0 trace
Glucose 10.0 g
Distilled water 1000 ml
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Fig. 1. Preparation of the antifungal meta-
boltes from St. »imwosus.
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Table 3. Rate of fungal growth and dis-
coloration on wood blocks.

0 Clean no stain or mold

1 Minor stain or mold covering
less than 5 % of upper surface
2 Light stain or mold covering
stain 5-~20 % of upper surface

3 Moderate stain or mold covering

stain 20~40 % of upper surface
4 Heavy stain or mold covering
stain more than 40 % of upper surface

St. vimosus WNAHERLE ol&ldt P ctrimenst
A. nigerdll BT 242t 32 Amm$ 29.6 mme]
A& A S Yepdot
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¥ T. hazianum¥} T. viridew ©}&§F 28 A
Ho] olg=e] H vla BHE I (Environment
al Protection Agency. EPA)olA Al9¢ 8wk
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Table 4. Inhibitor zone diameter measure-
ment between test fungi and me-
tabolites from Sf. rimosus in plate

bioassay.

- . Inhibiton zone

Fungi diameter(mm)
Ceratocystis pilifera 36.5
Ceratocystis piceae 34.2
Aureobasidium pedlulans 38.4
Trichoderma hazianon 28.5
Trichoderma viride 26.7
Penicillium citvinum 32.4
Aspergillus niger 29.6
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A. niger’} ¥ B F7HEE JehiT ololA
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sk Aol A @EolM velRdt)
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AP TEE G shHgRdel e in vivo A
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7148 FalETh Fig. 3).
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St. rimosus WAVEE F Yo8AAE e e
oxytetracycline. chlorotetracycline. tetracycline

Fig. 2. Plate bioassays. (A : Sapstain fungi, B : Mold fungi}
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Table 5. Effect of medium concentration on
activity of metabolites from Sf. -
mous in plate bioassay .

FungiSB Inhibiton zone diameter {mm)
medium
concentration CPI CEP AUP TRH TRV PEC ASN

1x 36.5 34.2 38.4 285 26.7 324 296

1 x 38.7 37.3 40.1 30.2 28.8 34.6 31.0
8 (9 4 ® (8 (7 (5

41.3 39.8 42.8 31.7 309 37.3 34.5
(13 e (11 1y e a5 an

. 29.7 287 336 21.8 19.3 258 235
s (-19) (-16) (-13) (-24) (-28) (-20) (-21)

Note : values in parentheses are percent di-
fferences of antifungal activity of meta—
bolites produced from undiluted SB
medium (1 x).

% anhydrotetracycline 5°] 2714 d#H4
o ol EEAE M, WYME gRLg] & A
BRUES ZE3sH, aminoacyl-tRNAS} A3}
o HEl= WSO E terminationd Haldh=
Aoz gl Aok B Alfe) ABAME A8
TFE] EAEBN HIT £ g AL St
rimosus WAFEEE tetracyclined 3ol AlgHF
F9| terminationg Asl3}7] W02 FHHM,

olell aiME A trl2de] el 4 HE

Fig. 3. Pine sapwood block tests.

A After 3 weeks exposure in P. citvinum
Upper : treated with metabolites from St »mosus,

B : After 8 weeks exposure in A, niger

Upper

Tabie 6. Inhibition of discoloration on pine
sapwood blocks treated with steri-
lized filtrates of metabolites from

St. vimosus in vivo test.

Rate of fungal
growth &
digcoloration

CPI CEP AUP TRH TRV PEC ASN

Treated 0 G 0 0
No treatment 4 4 4 4

ds O
<

“treated with metabolites from St. »imwosus,

S 28715 sl JEF ot
3.3.2 in vibro AIH

AA HE8e Algsly] A% Petri H¥doll A2
n vitro 27E Z2 A PolME St vimosuss] 3T
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T 25X 57 09 FREEE e oy o
4T B9 49 23 LE9=EE YRS

n vitro A1 82l i Table 78 2o9 837
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g T 7] Aol o] 7o WAEEE Bl
2)37-Foll gk cﬁﬂﬂﬁb}‘” g3t 7P e A4

B4y ARz " Felglkn HYS A3 Croan
et ol 1992)+ &

AlEe] ARAME YEHAT

Lower : no treatment (control).

Lower ! no treatment (control),
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Table 7. Inhibition of discoloration on pine
sapwood blocks treated with steri-
lized filtrates of metabolites from
St. rimosus in vivo test.

Rate of fungatl

growth & CPI CEP AUP TRH TRV PEC ASN
discoloration
Treated g 0 0 0 0 0 G
No treatment 4 4 4 4 4 4 4
=79
4. ¥ F®
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e WujagAld da S W #2Eeq
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gt ~HEYoe] ul F7) Wi dide® e A
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Bt A 2] L o] 87bsAde] e k.
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