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Development of novel microbial oxidation-reduction/electron transferring
function acting under high temperature and high alkaline conditions

Ogawa, Jun
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10 Alkalibacterium sp. SH2-1

emodin

From indigo dyeing process of high temperature/high alkali, isolation of
microorganisms with potential oxidation-reduction reactions useful as tools such as nitrification
denitrification and enzyme batteries was carried out. Then, the evaluation and analysis of the
selected redox function were performed. The quantification method of indigo reducing activity was
constructed and indigo reducing bacteria were screened. Ten indigo reducing bacteria were obtained
from 154 strains isolated from indigo dyeing sample. Selected Alkalibacterium sp. SH2-1 strain had
higher activity than known indigo reducing bacteria. SH2-1 reduced indigo directly without mediators

with the presence of glucose as an electron donner. Some anthraquinon derivatives including emodin,
a natural anthraquinon in the leaf of Persicaria tinctoria, were found to act as mediator for the

indigo reduction by SH2-1. Some microorganisms with P. tinctoria degrading activity were also
isolated.
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Isolation from materials of Indigo dyeing
Standard Method Agar“Nissui”
Samples (such as indigo dye, sukumo, etc)
Cultivate (room temperature or 28 °C,
aerobic or anaerobic, 3-5 days)
Strain isolation

aerobic | anaerobic
Standard Method 199 104
Agar“Nissui”
Alkali-Standard Method 185 154
Agar“Nissui”

sukumo

Standard Method Agar“Nissui” Alkali-Standard Method Agar“Nissui”

Yeast extract 25g Yeast extract 25¢g
Peptone 5.0g Peptone 50g
Glucose 10g Glucose 10g
Agar 15¢ Agar 15¢g
DIW Up to 1000 mL (pH7) 10% Na,CO, 100 mL
DIW Up to 1000 mL (pH10)
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Indigo reducing activity
16S rRNA analysis
SH2-1 = Alkalibacterium pelagium ; 99%
Alkalibacterium thalassium ; 99%

NBRC103241 = Alkalibacterium pelagium
NBRC103242 = Alkalibacterium thalassium
JCM12662 = Alkalibacterium iburiense
JCM14232 = Alkalibacterium indicireduence

B4 4. @EE (SH2-1) Bk & BRI TER
L DA Y AR TTIEVE R

LI, HEonA U IETHEIZOWT
A UV ABILOFMHERE BT e 2A, 7
A —ARLT VYT h—ANA T IBEICIT
B THHZ EEHLMNZLE (5),

H5 B (SH2-1) oA P iR
[ S R X ER LR NP P S

Flo, A VVIOBRTIEAT 4 =—F —%
N ERVEESRICT b5 RSB E N
7= (X6).

Result
Method

Culturing reduction

-
o &
- 37 °C, static, 3days,

[
SH2-1

anaerobic
02
alkali-Standard 018 Culturing reduction
Method medium 016
014

0.2 pm filter s
<

008

005

00

0o

o

CTRL (no bacteria) ~ SH2-1

X 6. BEkE (SH2-1) BEDA > ¥ FiEITIT
iscj_é'f_ﬁj\%)( ij/f I*—-&»—-Bﬁl@;@@gﬂz

T v
CTRL (no bacteria)

0.03% indigo +
alkali-Standard
Method medium




(2) HIRENSOA Y IR n -
WA A DR

) THELNEA P IETHE 10 BRIz
T, WRER O VIR EERTTE )
Tl ZAT - 72, TRIES %5 T Vb U R
REMiCT7 BB L, ERREBRICEIEEIC X
DEERK EEFROe A o B HIE
L7, FOREE. SH2-1 BRICBWT, B A =
AV IADERPED LN Enb, KNE
IR RIEETh O A Y AR BT TE D A RENE
DR ENT, £72, 4 VIR E EK24
BRIZOWTIE, vA a2 TOERITRE
SN2 L, REITFEERER DA
VUIRBITLTERWI ERbIo T,

T, EK2-4 #BREFIA L., MEEOREY)
HRk 2 R LRhRE 7 A v ¥ TR % T RE
ETOWMEM DR EIT -T2, HONBER &
LT, 7K b0RBRET 0T < b &2 AT,
EK2-4 ¥k & 27 U —= ISk FnEFhn
L, =m0 L TELNZEEKRE 190 igEEE
EEHTT VA RRERIZEE L, T HFBEK
ZMETTAUFa— kLI, RISHD G
WEEFRFor A o VaEr Bt & REE
WZER LT, HEERE 94 BRERRICER LT
FER. 9 Rz WTr A o P IDERMN
HHHNT-, LEN-ST, A9 RITFEERIED
TEWMIHRR 2 R+ 5 Z LIS T & SR A
yUIOMEBIZERTEDL EEZLND, &
. BONTIRIEE ISR LT, S5 7 ARkRE
T 21T D TETH D,

@) A vy TERuT HIMBE OREK
AoV ATy ETHHEGEOFEN
EEERBREDBRICAENTH D Z &1
WTOWFFETH LN > TETWDHR, D
ERA DI =XLMZOWTIZELLS bo T
WA, Fl2. AV TIREHETH AT,
ZOFEFFTITHRICERV AT WVWES
265, EZT, BNTA VI PELS
KOO A a7 | fEIcER
DVIAENTWDD TRV E THIL, AR
HTIE, A VIERILTHIENTE DI
PR A YRR LT-. MRS £5HuZ Tt R %
BEL, 2L LTHELNEREKZ 0.03%1 >
A kG YERREIR IR L, 1 BB
ZMETFTA % 23— k Uiz, fUiafé 5N NaOH
ORGSR E T VA VPRI L, ROGHK B+
ouAfadgryyadEsE ERRERRIZEREL
7o MHEBERAFOILBEE 70 HRZ Xt TR
L7fER, 8 BRiconwWTnaA ol yamit
RO bivlz, Gk, 150z @EE Ikt
LT, SOLRDLEEMITZIT) TETH D,

HDOAY ) —=

4) &EBdA Y &L
TEREICE G T 5 AT

YIS VAR
A T — DfENT

LD O ERLIEOETH DT b,
STTA DEIRIER EREOSHEHRE L, 7

A RS T TR O 1T o 72,
B ONT-WEMZONT, ST FL2 5Tk
TOREILE )BT, RIEEIREISICE
T AIEICREA RN L7, REEFIE E LTI,
W% ORHRE LEICETCnde A adf
VUARZERICT I ETA IR
L&, A7 MERETHZETA Y
TR ICHE & B B A L 7=,
ThickvEohni-A v VB ITEDOS
WEFEIZ DU T 16S rDNA fI#ATIZ K A O
TEZIT, Alkalibacterium J&. Clostridium
J&. Paraclostridium @ TH DI & H#HBM
L7z (|7),

1

o
[29]

16S rDNA analysis

K2-3' : Paraclostridium bifermentans HYN0O63 (98 %)
P. benzoelyticum JC272 (98 %)
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A4-3 : Uncultured bacterium clone PB1 aai28c09 (94 %)
Clostridium bifermentans strain E059 (93 %)
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SH2-1 : Alkalibacterium pelagium (98 %)
A. thalassium (98 %)
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