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B g xy/ /-0 IITLU Pseudomonasﬂuorescans ELTAIL D R - W Lk
g0 =W EME— O RS S A TR . L R (pyoluteorm BLU24-
diacetylphloroglucinol) é: iR R V€~ indole-8-acetic acid % %% héiéﬁfé THEIEERDT,
REIZ L BPEWEB L ORNE L DEEEE Y/~ VPS5 b TR L pAd }}J{} [P

vy, Frz, WEEOBIEELLTEY, Ui R m@("')lll“”‘ AE I s, B
TR ILRIATVOEM TR ENDL I E%oh o, BEKL- Y 77 2% 0.1% @’
LRy / — LT 30 /1 ;,,/ml @ Indole-3-acetic acid 33 £ U° 45/1 g/ml @ pyoluteorin % 4
wL, %ﬂ/’ﬂli‘i"i}\ﬁﬁ% E BB U AR XN o 1234 % biocontrol agent &

LTHRAN '(%Za%)@éz“ﬂj‘éﬁt
Fr ) f‘ Dy S = VTR, Pseudomonas fluorescens, 4 ¥ F— VEEEE, pyoluteorin,
2,4-diacetylphloroglucinol, X% /- )b, biocontrol agent

&

HivhE I N E CRBEE & LCskMoxy / —VEEH LT, HHE/4 47 350 X5k
R TH B, B A ATy 8 L P RPEWEOEEIL LY ) VS TH L E R R
Vil L’Cw/?b (MATSUFUIL el al. , 1997; YuaN et al., 1998; Cang et al. , 2000) . AT =& / — LV FIRH ML L
T LY BEEL, Pseudomonas fluorescens & [RE L 72404k, 4512 S543 Wik, 2518 / — VBT
®eHE %fil’i%bkkfk U > indole-3-aceite acid (IAA) (GRruen, 1959) #HBICEMT LI L2 R L/

OTHRET 5,

IAA DB ISR OEF LB AT >80 AEY, #21X rhizophere bacteria & % Vv i& plant-
pathogenic bacterta & L CHIS T A pseudomonads (MoroukHOVA ef al., 1998; OBERHANSLI el al.,
1991: FETT et al., 1987), xanthomonads (Ferr et al., 1987), Bradyrhizobucteria spp. (Yact et al., 2000),

zospirillum spp. (HARTMANN ef al., 1983) % Enierobacteria {Koca et al., 1994; ManuLis el al., 1991},
Anthrobacter spp. (Fornt et al,, 1992), R (E1-Savep et al., 1987) 7 &3 H phototrophic bacteria
(RAJASEKHAR et al., 1999) % pathogenic fungi (SEQUERIA, L., 1973) % EDET R BAW ¥ CH o M &R T
WA, Gl c@’Lm’!i V= AR ) b T b T OB B IR BTV, ATBEMR L-tryptophan
ETFCHBTLES 01~10pgml BIEOEEITRDO SN TV A, IAA AR ORI O 531
BT D EOHE 7’)‘3?)/16 A5, FOFEHNIY S 2 Tid vy (Surico et al., 1985; L et al., 1982) s — 7,
rhizophere bacteria 90— Pseudomonas fluorescens (&% o 425 @ biocontrol agent & L THAEL T b
RAEWEEY, Z20EHHCEREHBH T A (LAVILLE ef al., 1992) . MHIXHL 7 Sy E L LT
HCN, phenazine-1-carboxylic acid, pyoluteorin (PLT) % 24-diacetyl-phloroglucinol (DAPG) %% 405 5

i
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EVWSAIZENRTBY, BMYHEENOMMB~ORERILIZEBL TV IEHELINTHS
{O'SuLLIvan and O'Gara, 1992), D IUDIUEEIC BN O HEE L /22 ¥/ — WBILEE P. fluorescens $S272 B
PRASZ S /= WG CHRSUIZ PLT % DAPG 4B T 5 2 8 2o, L TwHH (Yuan et al., 1998),
CALE DUWMAEIRFC 1AA OAEEEEA T2 U, YW oOREEE Ok & RS CRERED 21
TGHWTRE L BIMRE LCHITH DL E# L oMb, KL T il7 J— WRACHEE & L - B L P
Suorescens WP IZ Z O AT AN AT H I LR, MRICEEEEE L Sh48 HEkE A
W, TAA B X UPUEWH O LM SRS D TS i U:o

M ek

1. TR/~ IWEILM P. fluorescens Bk

Ly /= VEALH: P fluorescens WKk S272, 8337, S352 B L UF 8543 BHRIL 2 %y J — LRI IR YE
RETano -2l LA E LC, RERE S, ML ET /AR, RS L ow
TSR 2 SR L Ao b3 B ZNFENIEE L 72 b D CH B, P fluorescens 1RFO3080, 1FO3507 3 Xk
OF IFO13922 IXFEREWIZEAT & W AF L /2o S OB YPG YK 5L (yeast extract 0.5%, Polypepton
1.0%, glucose 1.0%, agar 1.5%, pH 7.2) 1ZHMLL, S5CCIRAE L. ZHEE YPG ML 5 ml %400k -
W L Z2RBRE (P9 16mm X 180mm) (L, S0°C T T REESE (1830rpm) U CHIB & 1Ak L 72,
S ORPIEE L 40% glycerol & 1 0 LWERAL, 1ml FoR o XY FA7Fa—TI05EL, -80"C"‘~
HREORAE L /oo ATHERS AL L AC o BUBCE SIS BT 0 B0oml 23R L, —RIREE L 2 b o %)
7o

[

2. HE S UEERYE
LA LL T oMK TH > 7oy 28/~ 16% (viv), Polypepton 0.5% (wiv), yeast
extract 0.1% {w/v}, NaCl 0.1% (wiv), KHzPO, 0.05% {(wiv), MgSOs TH:0 0.05% (wiv), 345 LR
0.1% (viv) (FeSOs TH20, MnSO; 4H,0, ZnS0s 7TH:0, CuSO4s THL0, CoS0,4 TH0 D % 0.3 gz 100ml OBLA 4
ORISR LA CORMBRICHML, pHIT2ICHIE LA LMY 7 R 7 7 2k 0.09% I L 720
RTIIHI D Sl 403 - R L 728085 (Lol) IuUE RO s0ml 28880 L, 28°CC 3 1M,
HATRSS L2,

b

. WTEEORIE
ix“é—. AU A 4 2 KT~ 1045128 L
L7

B EHBERE (UV-160A) T ODo GHIE) %58

4. JAA RUMEME (PLT, DAPG) OiRikH

AR 1.0m] & £ 0 3000rpm TLOG MGG L7z 200 RO 0.5ml 12 0.8M Tris-HCH i (pH 9.0)
O.1ml ZMA, §EREL T V% 1.0ml A CTHEE L 7ze 3000rpm CLOSM MG LTS 2 005 1 2 L,
WA AJEZIE 0AM HCL % 0.35ml JIL A pH 49258 L, WEERF L% Loml BAE - Ml L, O LCF
WERG 2 2187z, I 1 1E Pod i pyoluteorin {(PLT) # &, IR 2 14 indole-3-acetic acid (JAA) B
£ U 2 4-diacetylphloroglucinol (DAPG) % &, FNEFNHKEEBOWERHOY >IN E LT,

5. IAA RUBEMHE (PLT, DAPG) OER

R 1 B X U2 2 FNENEEEE L, MO S VISER L TY U BN T0FTLC T L — b
(200X 200mm) (FDEHEE) OTFWL Y 16mm M1 15mm WS AHy P L, ZOTL— 42
OUENL DAY — DK D EERE (B0 15020 1) ORIMH-CRE - Mg 387, Jhismstin (J:
%/ =) 90 ml HHiZ p-anisaldehyde Hml 3 & OEIEER sml 2 A RE) BWE L%, H100CT 3 5
B CIAA BLUPAERE (PLT, DAPG) #5384/, 2O 7L —r% TLC AF v F— (Shimad?u
€S$-930) BT B20nm TAF v L, 1AA GO O 4 JEIED TLC O A % % CIER L 72k
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Mo BRI L, AT IAA L p g/spot~20 4 g/spot DB CRLBMBMBPH Oz, PLT BL T
DAPG &, #HARy POAF v Al (MRS MH) OBMAL0,000 & 10 & LAREMETHE LARL 72,
%8, HPLC i (Yum et al., 1998) 12k 2 —MEMMEC L 0, PLT @ 1U 34 1.8mg 12, DAPG @ 1U #
3.5mg CHlMT L EER LR,

6. IAA OBEFEIRSY

IAA DOHLE - gD 72, 0.1% L-tryptophan 8 L 72 364855400 50ml % 437 « &H L 72 500-ml &2
79 A0 0412, FNFN Sh43 BAROUGHRAER: 0.5ml 2L, 28°CC3 HMAMIRE e L 72,
B A e L O LW A BRI L, IN HIEEC pH &30S LT, 2o uskib 4 20mi T 2 (G
Wl Z70URMARBERSL, BEEELT IAA 280 oMY (850mg) ZWMEHB LI, ThE 7

RV A 10ml SRR L o, BRABECHERL L2 UV T 4 (B 20mm X 300mm, 7 - 4T C-
200) (ZEAGEA, soasklAh—AY /b (100: 5) @ B0ml T, 70Ok LbA—~A8 /) — -
K O(100 110 : 1YTHM Lz, 1AA BHBIS & iz e, frlwﬂx)w TLC 7L — b (PFas) ZHWT
WELL o BEEBICE 7 0ok L ABER S FOL-FEE (5 04 0 DEMVA, AL Sl ErE LD 2
ORIV A-A 5 = (3 1) THElL, #EH L'wtifrf' IAA 22mg 25572,

7. REE»
1AA, p-anisaldehyde, TLC 7'b— b BEP BT L2702 7T 7 4 =050 C-200 IEHEHEE &
DHEA L7 PLT B & USDAPG 1Z Ps. fluorescens S272 OHAIZ L DM L7 (Yuan et al., 1998)0

8. RESROMN

H B LU B0 NMR (& JELGBXS00 CllsE L 72e > 7 id CDCL-DMSO-ds (9 & 1) 2L 7,
FABMS {3 JEL SX102A T= MY v 7 A& LT a— Vg flCllsE L, WEkgssity ¥y -
oz,

¥ S
1. T 9 J —)Vﬁﬂ:’[& P. fluorescens B OEZNEE
/t\{])f L7z P fluorescens WO 4 Wkk (8272, S337, S352 B LU SK43) & 2% =¥/ — ks

ﬂﬂ@‘ s, WEEE AT L ERE KL, 20T TLC Ty AL ) PR
PLT #0450k E LCHBEL /2 b 0T, SRINL 22800 L0 > 7 v 5 HLEE U 7249150088 THh &
NI MW SO 4 W TH D, PLT OEEES L UHHERTCHOELEZAT LI END
Pseudomonas fluorescens & HE5E L7245, WHEWNIE R 54, Li TOWMFNEIREET L E06
Bergey's manual of systematic bacteriology (edted by SNEATH ef al.) LS X2 HE L, P fluorescens Th b

& W

FFig. 1. Microscopic photograph of P. fluorescens strain S543.
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TR i1 S SRR - ORARHMERY - EAEL,

L L7z,

a0 - OIBEME, KY¥ET, TORMETHMTH L, T, =8, REWTELFLEL, N~
2BERT 2o HMIROBBIZRANT 0dpm OREA L, MHHET, RTMLEO R VYT ABIEECH
Ho 1 LIZIURE R S543 DB G % R,
PR T, % o ¥ — Vilitk, MRERITHE, 7S MES L O T Lk AT L
1 F=ilkge, 7va— ARAeRE EECT), L7 — il A2 Y YK MES L 8- 5
hY S BRI L CR BT B, F, REEOBRIMLM T, YV —R, v ~A, %y b
N, NeTRFNT NG Iy, SR BINY TN, 0B 7)) 8, d-Y) yj% o 1
EFMETE, 7IE/ =2, YW b =R, TYEYMBEOM®RT =20 ERLTE S,

2. IaJ/—ILE{LE P fluorescens BEEH ) TAA 4 EEE

WHEL 7o s 2 — WEALME P fluorescens THO 4 Wilk%E, 0.1% tryptophan iDL ¥ / — L EEHE L2585
L, €@ % BtOAc THIMHM L, TLC ©4T- € p-anisaldehyde M4 WM LIS Ga+2 & X, B2
R L 91 REHCO.64 (REE), 058 (18th) L U053 (BH) 4534 f'ﬁl'l’l BOARy pOWE
NDEEFRD NIz TR SRR L2 B0ER 1AA, PLT # X 0° DAPG | ﬂLtqvam
DI LGy -V 4 E kB & OBERFEIT N S AR L7 P fluorescens I'ﬂU 3DV TRT ¥

S WEHETRIRE L B 0 1AA B LU PTL IERRIC D W T A 38 L2, HUME 4 WAk 3 T4
Z7S %W,%ﬂbi@&@) JIAA HEIEAES G, S272 WM IEWIRE L 1AA EEN B B NG o T,
5, SEEEFARRT L D AT L SIS & — VIR T ORIBIIE C, £/ 1AA B LU PLT 04
RO LN hh o7z,

A A ARy R

WAG LAY NTF T 4T

IPIL T, Sb43 Wbk Kl L, WL o WmBin L, sy a s
BELRAG L, FABMS 3 & U8 HH 8 & U 18C NMR B OB DHH % 1T o 7= L,

Fig. 2. TLC of secondary metabolites produced by ethanol-utilizing P. fluorescens strain $543 when it was
grown on ethanol as a sole carbon source.

Silica gel plate 70F54 and CHCl3-MeOH-H20-AcOH (80: 15: 2: 1) as a solvent system were used. 1. authentic

sample of IAA, 2. whole extract from culture filtrate at pH 7.0 with EtOAc, 3. extract from culture filtrate at pH

10 with BEtOAc, 4. extract from aqueous layer of 3 at pH 2.5 with EtOAc.
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Table 1. 1AA or PLT production when P. fluorescens strains were cultivated in the basal ethanol
medium for 3 days

P. fluorescens strain Growth (ODusa) 1AA PLT
8272 2.2 - +
S337 3.3 + +
S352 3.0 + +
S543 3.2 + +
[FPO3081 0.6 - -
IFO3507 1.6 - -
013922 2.1 - -

Cultural filtrates were extracted with EtOAc and followed by TLC as described in Materials and Methods.,
IAA and PLT were detected as spots of Rf values of 0.64 (reddish violet) and 0.58 (orange), respectively,
when coloured with p-anisaldehyde reagent.

Table 2. ldentidication data of 1AA produced by P. fluorescens strain $543 and structures of antibiotics
co-produced.

Appearerce white amorphous powder
Molecular formula CuwHuNO; (mw. 175)
FABMS mlz 176[M+HJ", 130[M-COOH]’
H

NMR* & H 3.70 (2H, 5) ¢H2CO0H

7.03 (1H, 1, J=8.1 Hz) ] ’

711 (1H, d, J=1.5 Hz)

7.16 (1H, d, J=8.1 Hz) N

7.36 (1H, d, J=8.1 Hz) Indole—-3-acetic

757 (14, d, J=8.1 Hz) acid (IAA)

10,10 (1H, brs)

Sc 31.3,107.9, 111.4, 118.6, 118.8

121.3, 123.5, 127.2, 136.3, 173.9

#CDCL-DMSO- (9:1)
Antibodics
CI: : : @COCH:;
COCHg3
Pyoluteorin (PLD 2,4-Diacetylphloroglucinol (DAPG)
FOIRLAEBY IAA T &WM$yﬂLauuﬂmbMﬂb L ARMEHE SR T3 CroFeNO,
(mw. 175) %47 L, miz l/()[\‘HH]* LY~ mi 13()[M~(/O()]'1] v{j 1‘"’ H' A F =y BB
(BADENOCH-JONES et al, 1982), 'H 3 & U 3G NMR CTld, #4342 8o 7ot Tl NE L CIEO
=R TP A IAAE LTS s/, 72, 4k éIHI,b U DAPG ii,~b22 ko i &
’Cli’f}"/i;’éﬂ'ht b0 & HPLC 43700 Co RUil, REANS L O ESENR TN —HT 52 Lo F— L

7z (Yuanetal., 1998) .,

3. IAA BLUBEMBEERE SHEWER (RERE B
Iy = WHETE P fluorescens WUHERED 9 B, TAA B L UH4EWH Lz
TR ORI Y / — V% 200 j:

w LSRR T 5 SB43 [‘;‘1{»/!
WUSAC A B CHAE L, TAA B & OB PLT
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G- A, Ty, TNy

DEFEIZDNTRAL (3, Az gy /- VEILEERIE Y / — Vi
j il

MRS, PLT & IAA ® ‘/p,m&)wmﬁ\ DD i
F—ABLUF T b~ ZAHOHRFER BB, HTHMETHEL IO LH 505, TXTIAA
BLUHASHOMM R ERO ol EoC, 15’/~)I«‘f?fﬂ:'|"]: P. fluorescens HHRIC & 5 1AA
RHUAESE PLT OHEREIE RS ) - VA RBEE LTRHE L BRIl 0ARO b N ISRNEHSTHL
3:7)‘:?97’)‘07’_,, ZOWE, TAA OFRIE 20 g/ml WAL, WHELE V2B P fluorescens
S i (10 g/ml BUF) T Ebbd Ty (21 D). F, TS PLT OERED
] A u AN AN

"’)J, HHOBERD IAA ERIZHTLHRE AL, ERBRORIRT 2T v Eo9 L,
KEIH D CETNF 2 3= MICR, JWIEL AN (08%, 0.6% B LU 1.0%) CTHBRREBRTIT- /2 (&
4)o IAA BB ORY RT My OMAWRGTTHole TOWE, WIEE 0.3% BEIHYC
28mg/ml OEFER E 2 20, 1% OBMERMEL LARET, FOEMEE U3 ] T LA 74, it
AW o 415 S FARLZ 0.8% IRINASIGEC, PLT 25U (#9 254 g)/ml B L U8 DAPG 45U (39 158 0 g)/mi D4

%;
(\J
Lw
=1
g

i

Table 3. Effect of carbon sources in medium on 1AA and PLT productions by P. fluorescens strain S543

Carbon source Growth (ODu) IAA (g g/ml) PL (U/ml)
Ethanol 3.4 19.1 35
Glucose 2.8 0 0
Glycerol 2.4 0 0
Fructose 2.4 0 0
Mannose 2.4 0 0

Galactose 2.1 0 0
Maltose 1.7 0 0
Lactose 2.3 0 0

Sodium Acetate 1.6 0 0

Various carbon sources as indicated were added in place of ethanol in the basal medium and their effects on
IAA and antibiotic productions were determined after 3-day cultivation.

Table 4. Effect of nitrogen sources in medium on 1AA and antibiotics productions by P, fluorescens
strain $H43

. o ) PLT DAPG
N source (wiv) % Growth (ODus) IAA (e g/ml)
’ {Ufml)
NHNO; 0.3 1.5 6 10 13
Polypepton 0.3 3.6 28 25 45
0.5 3.1 30 11 20
1.0 3.9 9 8 14
Soybean meal 0.3 1.4 8 42 25
0.5 2.0 6 41 23
1.0 4.7 22 9 44
Gluten meal 0.3 b 2 39 9
0.5 2.3 2 20 8
1.0 3.5 21 3 23

Three nitrogen sources were added at the indicated concentrations in place of Polypepton of the basal
medium and their effects on IAA and antibiotic productions were determined after 3-day cultivation.
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Fig. 3. Time course in IAA and antibiotic productions by P. fluorescens strain S543 grown on ethanol as a sole
carbon source.
Strain 5543 was cultivated for 6 days in the basal ethanol redium, and bactreial growth and productions of IAA
and antibiotics were daily determined.
Symbols were: —(]~, PLT ; — A= DAPG: —{O—, 1AA; —B—, growth.

Table 5. Effect of inorganic ingredients in medium on 1AA and antibiotic productions by
P fluorescens strain SH43

. Inorganic Growth 1AA PLT DAPG
medium (wiv) %
compound (ODgso) (e g/ml) (U/ml)
Basal medium  not varied - 3.3 16 23 25
KHPO, 0 3.1 28 43 41
0.06 3.1 15 28 26
0.1 3.1 9 16 19
0.2 2.4 2 10 10
MgSO; 0 2.5 10 18 16
0.05 2.4 15 23 25
0.1 26 20 45 23
0.2 2.9 24 34 20
NaCl 0 3.2 20 35 25
0.05 3.1 17 33 20
0.1 2.6 9 12 7
0.2 3.0 2 14
Mineral 0 2.8 15 28 25
solution 0.1% 2.7 25 43 37
0.2% 2.7 28 41 43

*yiy Y%
Concentrations of respective inorganic ingredients added in the basal medium were varied and their effects
on IAA and antibiotic productions were determined after 3-day cultivation.
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SHE - HRIRBURE - M DS - RRIERE - HARWITA

WERROT, Ll IR CH B WERR T VB2 L) RO o 47 kb i REw
RIIT 2 I} TLEIAA EEAME, BRI (19%) ORNPSLETH -/, /2, Z0

HTOPAE H AR D L AR (0.3%) ARIFTH o7,

3 EHEARE L CHEE L 2 A 1AA B X UMW E A ORIGE{E 2 23 0T, Miikisiz3 gc
ERAITET S5, TAA FHOE AT ISHIG L CiRAchgn L, 4 HECKiZ2 R Lo b — 2t ft-
7245, PLT B XU DAPG Ao 2o &4, 3 HENSERIIICE » o b LIk 2o m 4
T AU ERL, MHEOEN  FRBRBICMY 2Dl ed s Z Ldtbho i,

4. IAA & S UBEME S8 S EaR (BEES)

WASEN T O BRI (D 1 A, WAy A, BB ATUVER 12onT, 4
BE L~V (A, oor%, 0.1%, 0.2%) T4 U & ATV S IR 5 0 TAA R ONHLAE M I e

M P (5. LRI Ay U‘ RO RIHERE LB IAA BRI T 3¢5 2 8, $7:, [k

ZHUEW R OB L IR AT Z L Ao 2z, T, BT S A T AOBRINE TAA ERCER
ThbI bdbhol, T2, 3329 MR (Pe2t, Cu2*, Znt+, Mnz*t 5 L0 CO2Y) DML 1AA EFHEC
FRCTH 72, TloT, Pl &R S ) YERL 710) L Eodns, 1AA B X 07 MiEi E e
FBIZHRCH D Z b oo, MRS ERE L 7RI Co AN &PE1L 30~40 0 g/ml DFL~<IL &
D, #60 wgml (33U/ml) @ PLT B X 0U7290 ug/ml (83U/ml) @ DAPG %3k L7z,

5. IR/ =RV MY T 77 ViBEE TAA £

TAA B A BEHRET Y/ — LV ORIAEL X OV IAA WK L- - U 7 F 7 7 P OBIRIEIZ DWW T
WA, FREFNE-4ABILUBIZARL }M\J LD Iy VEREE R 5 B (0.5%, 1.0%,
1.5%, 2.0%, 2.5%) I2EL, HbHWIE L-MY 7T 7y LEE 5B (0, 0.05%, 0.1%, 02% B LU
0.3%) LT3 HIMREL, 1AA islv“ijtll:ﬂ'?)i’iﬁ:@'-km cEE L7, AWk s s — LRI B
LEE3%T 25% L ¥/ = VTS IS 545, 1AA RIEIE Y 7 — VIE RIS 0.5% ~
2.0% TIATITWEE A U A8, PUEWHA IS owW Ty / — VRIS m L Tm L, PLT 22
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Fig. 4. Effects of concentration of ethanol (A) or L-tryptophan (B) on production of IAA and antibiotics by P.
Sluorescens strain S543.

Strain S543 was cultivated for 3 days in the basal medium in which the concentration of ethanol or L-

tryptophan was varied as indicated and productions of IAA and antibiotics were determined.

| NIV CPLT [, DAPG.
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TH2.0% &HB VL 26% L5/~ L THRARMIZ, DAPG WoWwWTh 15% &HH I 2.0% =¥ / — L E)
TR E Tz,
=i LU TN T o BRI TR L0 U T TAA OB AT L 7 A%, ERA R &
LT 0.1% DWNA i TH - 1o T2, '/Ma'si L-R U7 b7 R C S B X 0.1 giml B
D IAAEFEDRO BT,

E &=

AT, oy /- VR RERE LT L THEMASA 47 3N A BT A8 A Y ) — 2 v 712
BOT, oMl - WLz L 2y /= VI P fluorescens BHAASH A CHEHUA T PLT B &
U DAPG OH:FEIZ IR TR "{"ﬂ\ L-FU T N7 iR aET D IAN BERTHIER R LA, K
WX, WH O P fluorescens BT Y 7 =V ICHHEE T L, Z0%IHS 55, FOWORT R
THIT 5. Lo, 7M»*; S B IAA ETELE, PUEMRER SR, REHE LTy - R L
T B I O AR IZ Y B i, fcwmwﬂlg’”‘hﬂb CORHECERO L NL o i2e P fluorescens DS
HC IAA X 9‘47‘&“4/}’;”;7&'$_D‘="’“ - LCHBRTVEN, TAGEHIBEICHIRESATEY, 1§
B X Ay & L Cofiidnyv, i o, TNOHDERERL, FNEFR 05~10pg/ml (Ferr et al.,
1987; OBERHASLI ef al., 1991; MORrDNKHOVA el al., 1998) B LU 0.1~20 g/ml (PLT) (Yuan et al., 1998) &
7 ,H ERTwD, ¥/ — VL P fluorescons S543 WM CILIERI e 4 /7 — VL CORRET, B
&€ 30p giml D IAA LFEIRFD 45mgiml (PLT) B &0 160 2 g/ml (DAPG) DM B O ERER B 12, 5
wo P jlume&cens 314 ])f/i\’af 5 7 w)biﬁlt’ff’u’rdﬁ LTD IAA BLU BHHUEME O EEITHS &y,
AT R T CARHMOEN LR TH S Loty E iz, R
[ Y GhRA G f’i 5, 5@1 Lotk & B o0 li“] HiZBnT, —HT A5 Eht, F056OEEHF
~ ORI H 5 2 k R L’(\ﬂ{ao IOME, A% m%mw"’m SIS W R B ORI 2 115
LCHRTH D, o CHPUEWROEEREHT 5 2 }'75“04 B & LT P fluorescens DSHEHH 5
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Production of plant hormone and antifungal antibiotics by Pseudomonas
fluorescens S543 grown on ethanol

Takahiro MikurivA, Maki FukusHiMA, Hidekuni YANAGE
Yasunori Nacamatst and Akihiro YosHmoro

Faculty of Applied Biological Sciences, Hivoshima University,

Higashi-Hivoshima 739-8528, Japan

Ethanol-utilizing bacterial strain S543 which was isolated from a soil sample and identified as
Pseudomonas fluorescens co-produced a plant hormane indole-3-acetic acid and antifungal
antibiotics (pyoluteroin and 2,4-diacetylphloroglucinol) at cosiderable amounts when grown on
ethanol as a sole carbon source. These bioactive compounds were never produced when the
bacteria was grown on any other carbon source than ethanol. Inorganic phosphate or sodium
chloride was inhibitory on the production of both the hormone and antibiotics while magnesium
ion was stimulatory. Productions of indole-3-acetic acid and pyoluteorin by strain 543 grown in
the 1.5% ethanol medium with supplimented with 0.1% L-tryptophan were 30 mg/ml and 45
mg/ml, respectively, both being much more than those in the literatures. It was considered that
strain Sb43 was very profitable for use as a biocontrol agent because of the co-production and the
high yields of both the metabolites,

Key words: ethanol-utilizing  bacteria, Pseudomonas fluorescens, indole-3-acetic acid,
pyoluteorin, 2,4-diacetylphloroglucinol, ethanol, biocontrol agent
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