Isolation and production of biosurfactant (lipopeptide)
for biological control of plant pathogen
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Antagonistic Bacillus sp. to phytopathogenic fungi were isolated based on the growth
rate and lipopeptide production. The lipopeptide, a biosurfactant reduced surface tension,
showed the antifungal activity, caused lysis of bloq_d cell.
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x ; single observation value, X ; average of all observations,

o ; standard deviation
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RPIiineics = [ { (x— x)/0} +2] X25
Efficacys~= PDA (Potato Dextrose Agar) platec] 4] ti A u] %4l F 1 F S 2o] inhibition
rateg SA3F o (Fig. 1).

inhibition rate = (control — examination)/control X 100
Pythium sp.®| 2% AGSE7t wet dAFuitA] FRIEH}S] A E Sem=Z 3 (2Y
vl ) Rhizoctonia sp.= 4cm=Z 3t Tt (3Y wj k).
Kinetics® FXR# 5L 15mL test tubeol] 5mL LBSHlX] (sqluble starch ; 10g/L,
tryptone ; 10g/L, yeast extract ; 5g/L, NaCl ; 5g/L)°l A 30T, 16A1%t 1xF AbEuj<F 5
30mL test tubeel 10mLe] LBSelA 24 Abiulk (30T, 12hr)3ted 3F ODeodt e
o] &3ttt
AR A AL FF= 267 3 #65, #66, Bacillus subtilis ATCC 21332, Bacillus
sp. H6E 2z} wj g & J5Ae sty A3 (Surface Tensiomat2l, Fisher)S
54T A3 747z} 30 dyne/ecm °©lde] EAAE FAEHRE HAG
#65 @& LBS uiA| A 20A1F g F 422 (9000rpm, 47C, 15min)dte] A5 <A
< T3 ATt 45 AL conc. HCIE o] 83t pH 22 AHAT F (3N IJAd PA) 4T
o 24N B stk o] & 2x 94 &2 (12000rpm, 4C, 15min)3ted A EL 33 F
dichloromethane©. 2 %3 ¥ rotary vacuum evaporator (Eyela N-1, Tokyo Rikakikai
co. Japan)Z 743t Lu|E F2A|A yellowish white 2AAZ 33ttt
3] 4%+ A A 7} lipopeptide Al E 2L &<21st7] 93] TLC (Silica gel 60 Fass, Merck,
Germany) plateol] 7§A]2] ¥ (mobile phase ; CHsCl : CH3OH : H0 = 65 : 25 : 4) 30%
H2SO4, 0.2% ninhydrine 2 22 A]#H 22515 o).
Al &5 = lipopeptide?! surfactin (Wako Chemical, Japan)# AArEZA-S vlwslr] 93] #65
5o wjgFe] 05 mLel 0.5 mL methanol H7}ste] &3 F 4482 (13000rpm,
15min)ste] &5 RS 045 m filter2 A5t 39 20uLE HPLC (GBC, Austraillia)
ol F4& 232 UVdetector (205nm)=2 =334+ (mobile phase ; acetonitrile/3.8mM
trifluoroacetic acid = 4/1 (v/v), column ; 46 mm¢ X 250 mm ODS-2, flow rate ; 1.5
mL/min).
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Pythium sp. 3 Rhizoctonia sp.oll g o Fu] YL Fig. 194} o] TnF S
streaking 3t x| &2 thZF 9} streakingdt AP Fol A9 2zt FALAO| S =SA 5o
inhibition rateE Al4tsE o FH T F Pythium sp.©] 3t inhibition rates= 4l o =2
2k 7+ F k-2 #49, #7092 27.1% R 2™ Rhizoctonia sp.©l W3 7+ 2 inhibition
ratex #432] 51.5% % o}
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Figure 2. Use of relative performance Figure 3. Surface tension of antagonistic
indices (RPI) to achieve a 2-dimensional organisms, respectively

assessment of antagonistic organism
based on growth and efficacy of
liguid-grown cells

A EAY Aol o) ¥k RPlkincties, Pythium sp.oll 3t 232 &3 (RPleticacy—P), Rhizoctonia
sp.ol A3 Z33 (RPlesicacy-P)E 242 Al4beE F Al gkel T2 2 RPloverm@h s 735+
Fig. 20l YelW AT} Fig. 20148} 2ol FRF F #19 57 1319 714 & RPI#S
Lo =

xAEE

#65, #66, Bacillus subtilis ATCC 21332, Bacillus sp. H6Z ztzt w3 & 5 A4S
Felsled A= (Surface Tensiomat2l, Fisher)S =A% A3 30dyne/cm ©]4t2]
EAZY 2898 2 wely zF FF8 ERFH S 2479 AEAUEEAE
Aaglg o Alg 9o} (Fig. 3).

HPLC

Fig. 4o A4 ¢} zo] Al3kx]:= Wako chemical (Japan)AFe] surfactin®}= T} 2 retention
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Figure 4. Comparison of HPLC peak (Surfactin, #65-BS)
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