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Since the biosynthetic production of indigo and indirubin normally reflects a
difficult process including the toxicity of indole to microorganisms, only several
bacterial strains have been exploited to produce indigo and indirubin from indole
or its derivatives. P. savastanoi BCNU 106, which was a gram negative
bacterium, was isolated and tolerant to 10% (v/v) toluene. The indole tolerance
level of P. savastanoi BCNU 106 was as high as 160 mg/ml when toluene or
p-xylene was added to the medium to 20% by volume. P. savastanoi BCNU 106
grown in a two-phase culture system containing indole(100 mg/ml) and
p-xylene (0.2 ml/ml) produced p-xylene-soluble pigments, blue indigo and purple
indirubin. Of the conditious tried, the production of indigo and indirubin was
found only when P. savastanoi BCNU 106 was grown in the two-phase system
overlaid with the organic solvents with appropriate polarity. This study may
illustrate that the isolated extremophile P. savastanoi could be used in the

microbial conversion process of the industrial potentials.
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Indigos AAHSZ 71F & 42 AEGAA F9 U2 5% "oy 23
59 Aake] 89t B2 Pseudomonas TF+ indoleolY = ZHE Indigo
g Aaste 2o® HuHAR? Indigod AFAHS WalstE @71A ozee
indole?] £4 2% indoles EFI WFF ©@3Fa JFYEL VPR A8E A
AR B3} f7)18ul2 FHE 24 (two phase)e] WEHF A2 Bo e
434S 7R 2R 3FEC] M| o]& = At P. savastanoi BCNU 106€
w838t indole 2HH A4 o]& 754S 7FAx & indigo ¥ indirubin <]
AAbel| &85t aA e

As 2 Iy
indole WA Pseudomonas savastanoi BCNU 1062 H#ujz AL 0.2% Bacto
yeast extract, 1% sodium chloride, 0.05% ammonium sulfate Z#]i 10 mM
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magnesium sulfate2 30ColA Z7]1& o2 18A1ZF vl FAA ALE-= ATt Indole W
AZEAS A8 viA 10 mlF 0, 1, 2, 4, 8, 16, 32, 64, 80, 100, 120, 160 &3 200
mg®] indoleS F7tste] FHsH oW, {7 &= A9 20%E FFFF F 30T,
150 rpmell A ujFate] 72A1F Fol ODgs ZA A FA 35

a3 4 213

24 #H7te indoled] Feol wWE EFHE B 93, indole FEEE toluene,
p-xylene 183l n-hexaneoA19] indole ¥ indirubin A4l FF= el
Table 104 H= uie} o] toluene 4ellA 9] indole®] P1AAESH 22 indole
o] 2-100 mge] ¥&%2 9 indigo % indirubin®] A4to] FAH AL p-xylenes
744 1-100 mg®] indole°] AHE-HAE @ o5 AHEQ Aite] #AAHUG. 22y
n-Hexane®] 7% 4 mg °©|4¢ indolec] #7}¥ W& indole ¥ indirubino] A3Ah=|
2 ot E&£3A BEFH AES 98, £ indole WA P. savastanoi®]
7| g ufstol M o] AAES ZAEAUT (Table 2). o] #F+& 10% toluene, p-xylene
a2 n-hexanedtll Al o] Aol AFAdNE A dojuA FRew 579
toluene FollA ol oz & WAHE RAFUM o] ATFZAFE 2354, ¢
" P. savastanoit= 7187 toluene®} p-xylenedtollA indoled 7|E 2 3o
indigo % indirubin®] V8887 H3ko] o]FojFHow, {F7]&ulstelAe] 4k H
FEEZAE AT A% o] FRATY &7 FAe] Vg€

2%

Indole2 "] AE 72 5A4E 7HA Jo2 2 indoled] WETZH o] oS
22 9A &5 WAYPEEC] Indoleoldt 2R AAEHEZRE Indigost
Indirubing A4tst=d F&Fo] $toh. & AFAHdA E2l¥  Pseudomonas
savastanoi BCNU 106 tolueneo| 723 WAd& 7tH o™ P. savastanoi BCNU
106¢] Indole WA A X p-xyleneol4 tolueneo] ¥j#| ¥-3]9] 20% 2 H7IHAS
4 160 mg/mlZ "¢ ¥ WA AEE YeEhlAd. Indole (100 mg/ml) 3}
p-xylene (0.2 ml/ml)& X33+ two-phase culture systemol*] A& P. savastanoi
BCNU 106+ indole=%E F&4 indigoy}t Rz} indirubin®] v E3t3 A3S
2 FA. indigo®t indirubin®] A4+, P. sauastanoi BCNU 1067} 2% F%
o] #7]8vj7} $% 9 two-phase systemo|A A#S ZA Lot FALHUAG 28 m
2 ¥ 947, 289 indole WA Aol f71&vidtel A indirubin® 22 4H A
7HE 717 HEEAE At $48 F e Ao AlgdT
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Table 1. Production of indigo and indirubin by P. savastanoi BCNU 106 nuder

the presence of indole and the organic solvents

Indole added to 10ml medium (mg)

Solvent log Pow 0 1 2 4 8 16 32 64 80 100

Al 48 A4 (Indigo and Indirubin)

Toluene 2.8 = - - - + 3 CO - S
p~Xylene 3:1 - - + + + i S (PR
n-Hexane 39 = - + + + ¥ " - = .

(- not producing, +: producing a small amount, ++: producing highly )



Table 2. Growth of P. savastanoi BCNU 106 in the presence of indole and the

organic solvents

Indole added to 10ml medium (mg)

Solvent log Pow O 1 2 4 8 16 32 64 & 100

Growth(ODeso)
Toluene D8 Attt Attt At bt At A R R R Rt
p—-Xylene 3.1 ++ ++ ++ ++  +++  +++ H++ A+ A+
n-Hexane 3.9 + + # % + + B 4 B

( +: growing very poorly, ++: growing poorly, +++: growing well, ++++. growing

very well )
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