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Antifungal Activity and Identification of an Actinomycetes Strain Isolated from Mummified Peaches.
Lim, Tae Heon*, Jung Mok Lee, Tae Hyun Chang, and Byeongjin Chal. *Research Institute of Plant Nutri-
ent, Daeyu Co, Inc. Kyongsan 712-820, Korea, " Department of Agricultural Biology, Chungbuk National Univer-
sity, Cheongju 367-763, Korea — An actinomyeetes strain which produced chitinase, urease, and antifungal subs-
tances to Monilinia fiucticola was isolated from peaches murmimified by Monifinia fructicola. The strain TH-04 was
identified as Strepfontyces sp. based on cultural and morphological characteristics, cell wall diaminopimelic acid,
and sugar patterns of whole-cell extracts. Strepromyvees sp. TH-04 showed antilungal activity 1o several fungi includ-
ing Monilinia fructicola, Colletotrichum gloeosporioides, Magnaporthe grisea, Rhizoctonia solani, Phytophihora
capsict, Alternaria kikuchiana, Fusarivan solani, and Fusarivm oxysporum. The optimum cultural condifions for the
production of antilungal substances were 20°C, pH 7, and 7 days.
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Crude culture filtrates®) gL 44 TH-04 F&
T2 kA W SRil A (DIFCO: 0957-17-4) plateell 25°CH]
Al 1497k aeF F 9ix)E FEsled 70% acetonel®E 7
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Chitinase %! Urease A&t 2101

Aukgl Bbde TH-04 72 chitinase A4F o4 <l
£ chitinase Z-dWl#](colloidal chitin 15 g, peptone 1 g,
KoHPO, 7g, KHPOy 2g, (NH)S04 lg, sodium citrate
05g, MgS0O, -7H;0 01g, agar 15g, water 1000 ml, pH
7.0)2] platest Al TH-04 TFFF HZ 31 F colloidal
chitine] F#Fe] FAHF= clear zone?| A FFE
chitinase AJAF oI 5-E- TFA}E 18], TH-04 T2 urease
A Ab o B Christensen-urea ¥ #](urea 20g, NaCl Sg,
peptone 1 g, KHoPOy 2 g, glucose | g, phenol red 0.012p,
agar 15 g, water 1000ml, pH 6.8)f] AW 72 3535}
32 28°C wofrlel A sfaksled F2-A. el Azde] ala]
2.2 urease AJAtedH-Z Thedslsdvi9,18].
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Table 1. Actinomycete isolates which show antifungal activity
against Monilinia fructicoln

Isolales Source Location
TH-03 Mummified Peach Chochiwon, 1998
TH-04 Mummified Peach Kyongsan, 1998
TH-15 Mummified Peach Kyongsan, 1998
TH-90 Mummified Peach Youngduk, 1998
TH-120 Mummified Peach Youngduk, 1998
TH-121 Mummified Peach Chochiwan, 1998
TH-143 Mummified Peach Kyongsan, 1998
TH-156 Mummified Peach Youngduk, 1998
TH-200 Mummified Peach Youngduk, 1998

A HLA7E 7 W e TH-042 2.8 o)A 735
| 5le] g S E_S’d‘:}. TH-143 ﬁ'z-r‘i M. fructicola, C.
gloeosporivides, A kikuchiana, F solani D E oxysporum
T 550 AHEEUA dsle] sEdE Helw, ogke]
Ef%f:'- AF e R F2 grEd spectiume H v Table 2).

Crude culture filtrates?] &4, TH-04 59
crude culture filtrate & M. fiucticola®l ©%le] 80% o]
Aol ARIF GAEE He AP 52 s By
v, C gloeosporivides, M. grisea ™ P capsicidl o
A 60% olAe] TAF A8HAEE BvkFig 1) 2
ol2] vl e 50% Ame| W aw S B
ol 7oz vl

Chitinase ¥ TUrease A&+ #Feol, 1x)} 3lgzby 2H]
A}, AE] wbAT-E chitinase FAuIR]A] AHF g F
clear zone ¥4 H-5= chitinase 44t 55 FAlElT
TH-04, 15, 121 3l 156 TF= 0% T80l clear zoned

Table 2. Chitinase and urease producing ability and antifungal
activity ol actinomycete strains isolated from mummified
peaches to several plant pathogenie fungi

1sol Antifungal activity Chiti U
solates MF OG MG RS PC AK TS FO itinase Urease

TH03  + - - - - - - N N
TH-04 + + + + - + + + P P
TH-15 e T P N
TH90  + - - - - - - . N N
TH-120 -~ - - -+ -+ N P
TH-121  + - - - - - - - P N
TH-143 + + - - - + - & N N
TH-156 -+ - -+ - - - . P N
TH-168 -+ - - - - - - - N N
TH-200 + - + - - - - . N N

MEFE: Monilinta fructicola(brown rot), CG: Colletotrichum gloeos-
porodes(anthracnose), MG: Magnaporthe grisea(rice blast), RS:
Rhizoctoria solani(Sheath blight), PC: Pintophthora capsici(blight),
AK: Alternaria kikuchiana(black spot), FS: Fusarium selani(toot
rot), FO: Fusarium oxysporum{will). .\

+: present, -: absent, N: negative, P: pasttive
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Fig. 1. Inhibitory effects of ecrude culture filtrates of the isolate
TH-04 (Streptomyces 5p.) against mycelial growth of Morilinia
fructicola(MF), Colletotrichum gloeosporicides(CG), Magnaporthe
griseq (MG), Rhizoctonia solani(RS), Phytophthora capsici(PC),
Alternaria kikuchiona(AK), Fusarium solani(FS), and Fusar-
it oxy-sporam(FO).

Inhibition activity(%a)={1-(Diameter of mycelial growth on amended
medivm/Diameter of mycelial growth on unamended medium)}x
100. Bars represent standard deviation.

#Adsted chitinaseZ AJAlsls o] Eel= e (Table 2,
Fig 2B). =3TH-048} 120 ¥ Christensen-urea HJA4|
oA R FHE HoAl el o HEA)A urease PAT
< el & 4= qlglvh(Table 2, Fig. 2C). @A olz] ¥
Aol diste] SR AL Held TH-04 T2 23}
2 qAlgg 234 BREle Al o] It Aaksl
i chitinaseell 2|3k F3do] M 2He] Fal9} urease] I3t
urea®] 7RrRale] whE Zlelzt A7 4 gloth Ureasels
Fukd anumonia FARE} carbonic acidE A4lsled pHE
wAEH AeAFH, 2ol wle} Hdere] S-S AdlEe
ALz ofF gIoH18]. o] EAE g ) B A7
= Fole] EEl¥ vl TH-4 5= A - A5 2]

el AeF AR EA] ol 7leAe] F AE A
215l 4,12,18],

wWioFs 54, AlEd Y- o AEgd A8 24 4 7
Ao ISP =)ol A wiekat TH-04 F5-2| Wiy BAL
B (Table 3), 3418 952 wl|=] & Crzapeck's sucrose
agar WAl ARE A§-o] AZ3FYL, ryptone yeast extract
agar(ISP 1YE H|E3} =] R 5] vjA|of|Al: Aulz)
L2 g FEaElgel 7)F ﬁ-)\]—,] Ak 25 FAlo)
9187, tryptone yeast extract agar(ISP 1), yeast malt extract
agar(ISP 2), oatmeal agar{ISP 3) & bemnell's agar ®i=]el]
ME A ez s e ohE wiF|sAls Ak
£ #AASIA «ioh. Inorganic salt starch agar(ISP 4) i
Ao A Aakgr fF-S FARAER| A o7 sl g,
Table 4 ¥ Fig. 37} o] Ex}e] Tw-E smoothd) T E

A} AL rectiflexibledt 702 Lehto},
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Fig. 2. Antifungal activity of the isolate TH-04 (Streptomyces
sp-) against Monilinia fructicola which canse brown rot of stone
fruits (A), production of chitinase(B), and urease(C).

Table 3. Cultural characteristics of the isalate TH-04

Media Grrowth Aen:al Reverse Spluble
mycelium  color  pigment

Tryplone yeast extract ;
agar(ISP 1) G White Brown  Brown
Yeast-malt cxtract . )
dextrose agar(ISP 2) G White Brown  Brown
Oatmeal agar(ISP 3) G White Brown  Brown
Inorganic salt starch .
agax(ISP 4) G White Brown  None
Glycerol-asparagine . .
agar(ISP 5) G ‘White While None
Tyrosine agar(ISP 7) G While Brown  None
Czapeck’s sucrose agar P None None None
Bennetts agar G White Brown  Brown

(G good, P poor

Wbl o) Mz AEel LL, meso ¥ 3-OH diami-
nopimelic acid(DAP)] T4& ghol A} Table 52} Fig,
4Ael vieEpd wls} zte] AMEH o] LL-DAPZ TA4F 4
0w, Streptomyces spp 2 M EHe]] BA|3= ofu) =Ake]
glycine[151¢] FHHoiel. et A£E4 chromalo-
araphys|AlE Solgh @& =T 5 YSIrk(Fig. 4B).

o)%) T TH-D4 TFS) mioFd . HEiE B4, Axe
AR A W AR 2AdAE ahae BA7ES

Table 4. Morphological characteristics of the isolate TH-04

Characteristics TH-04
Colony surface Powdery
Spore chain Rectiflexible
Spore surface ornamentation Smooth
Other pigment None
Reversc color White - Brown
Aerial mmass color White

Fig. 3. Spore chain of the Strepromyces sp. TH-04 growing on
inorganic salt starch agar(x20,000).

Table 5. Diagnostic characteristics of Streptomyces and TH-04
isofate from mummified peaches

Characteristics Streplomyces TH-04
Colony size Dhscrete Diserete
Substrate mycelium

Spores + +
Sporangia - -
Motile spores - -
Aerial mycelium
Chains of arthrospores + +
Arthrospores in verticils - -
Spore surface smooth + +
Sugars in cell hydrolysates
Arabinose, galactose, Xyloge - -
Cell wall hydrolysates L.L-DAP L.L-DAT

+ positive, -1 tegative, ND: not determmed

et B Strepromyces®9 8. T B 4 YATHIS),
AR AAEER), Akl skl WA Strepromyces
sp. TH-04%) 83} 354 Aael vAs A whek
=, pH W wjeRA)ZE YMD AMAE 71 AR &)
o ZAIEEE MAFEES] o PATL AALE Fig SA
s} 7o) 20°CellA 7 wskes, & AEE 20°C°ﬂ/’\'{ 7}
A R Rew Jehgd, Jehd @ A& 25°CRHE,
A SRS 35°CHE] G748 FRAE .A]Z.}s]-cq 40°CH| A]



Fig. 4. Cellulose thin layer chromatogram of cell wall diami-
nopimelic acid(DAP) isomer and amino acids(A) and sugar
patterns(B) for whole cell extract of the Streptomyces sp. TH-
04,

A: 1. Cell wall extract hydrolysate, 2. DAP isomer(a; LL-DAP, b;
meso-DAP, ¢; 3-OH DAP), 3. glycine, 4. glutamic acad.

B: 1. arahinose, 2. galactose, 3. glucose, 4. mannose, 5. thamnose,
6. wheole cell wall extract.

Ak odal g ® Heo|A] ¢stchFig. 5A). =3
pH7} Abgglel o) st B Al $3He| Fald
S7sted, pH 74 Fae] o|2H 21}, 11 o] Aol M )
dohs A2 vebdrlFig. SB). & Aol 7 99
2rCAA EAHLE o, ep sUe] T st Ho)
©]22] stationary phase® FA5F oURRE A1AE] 7F
23)7] A, HERRE F UE B} ek ok
0, Dl Blea Ao R Sl A A7AE B
o5t of 4 A AR Aka] AllEekF
5C). Wb g 2o sl HE 2L Lx 2000,
pH 7% W)l 76 chebdel. WAl SEEAs B

9 91 LRE AR 910w, AT olol Wt At

5 W e

b

2 %

Mombmia fructicoloel] 2]8] FrEEe]
Aul| 2XE] Monilinia fructicoladl] 73§k i}ﬂﬁ”‘é =4,
clitinase ¥ ureaseS £0]FH= WML He|sjein). Alur
EOTH-04 7595 ik - gellg BALL Alxs AR o
MEY] g ARS BAE AHn Haiale) ereptomvcer*ﬂ]
)= ‘%]"‘d‘&i =Y. TH-04 T Monilinia
Jructicola, Colletotrichum gloeosporicides, Magnaporthe grisea,
Rhizactoma solani, Phytophthora capsici, Alternaria kiluchi-

ana, Fusarium solani B Fusarnum oxysporum 5 832)
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Fig. 5. Effects of temperature (A), pH (B), and time (C) on growth
( @ } and antifungal activity ( O ) of Streptomyces sp. TH-4.
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