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EREREIARATERAEREENTR
LAY H % K®mE LnF

(ZEMKEEWRE M 730000)

B OE M-#oRgRESEENERETTEEEAEN, SREY, ZEFSETER
(Flavobacterium), F3EFP (Species Incertae Sedis) MAFAE. #EMA 457F (Ph,O,) HIHF R |-,
B 2R A, it 5, WOyt GO0 WA FALR PO, 4 pHI.8.37C. B
BRGTEMBERES. S8 RAESEF TEAECEAZNH, BEEASTZHEE
W, WEREHBREHROES, ERRDEEHTHERKA, 5 x 10 °mol / ml NaN_ i
MR K,

XA HATH. #5F (Pb,0,). HHEE T, 8Bk, R

S Q9399

RAEAERSFEOEE HTERAFANER, ENRBEYETEYLFETE
MERSR AARSRAEYRE MEDRTAEESHEEEL, BT, AIxH
HENXERHPFRERT Mo™* Fe’* . Hg'. As’ " B0 &, Wizt T 40 B AL B A BB AR 20,
RITABAL S & 5 B2 — A I G R E A B2 PoO, M A . B EEm 2 1L
HARNFELAERK, ENEAHEHEHEA, AR EEPRAT B RE. EHE
ENEEBFHTOAMEY RPN, S TFAEOEREATR. RSBk
WESIHREICXEATHER, AMFRAAIESEYRPEEFEEE L.

1 M efn &
1.1 E#
SFE BB 205 SHECREERE.
1.2 BHE
FRABBRESRERE (%) FHFOILFEAKIOBEE S, BEES X
10 °mol / ml, NaCl0.5, MgSO, 0.02, pH8.2.
GHEBIENFE (%), THHEOIEAK 1.0, W& 0.5, NaClo.5. B8 1.5,
pHS8.2.
e EAE IR R (%) 4 ABEMWKIFFRES N PH,0, 0.2, CaCO, 0.2,
METBARRS SR (%) T PR R R RS P I Pb,O, 0.2, CaCO, 0.2,
1.3 EMESREERELSH
RESHRERETRES, RAMRERYE, S2BEXR[3], HEEASHEsBEYT

* BRARBNEESHBMH,
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R [4].
14 G + Cmol% M7E

A ERR DNA, £5023 8L HHME Tm .8 G+ C mol%”.
1.5 HEAFTERRERE
151 AELSE. THAAEREEFERNSEEERE LS IERZR% SR
R [6] R EE; T UV-VIS spectrophotometer 756mc L, 300~ 540nm 338 M % R .
152 SES3EANME:. FTHEFEFAEELERAFEE WER, —F2 M WFX-16
REFRE MM EEEPSELSE: S —F2F 0.6mol / L #iFR + 0.3% NEKRE —
A RERST, R EME TR,
1.6 WRHEEFREARAHARE M
1.6.1 pH.BEMEME. 7E pHES 51N 7.8.8.6.9.4.9.8,10.2. 10.8. 12.0 B I HYBHE 35 5%
EFEREE, EEE MIEFRIK. 45T 24C.28C . 32C . 37CHR RAERER
e, B I T TR
162 HEEMEW, 2T IEREKRE, 8iE, 48 K4 T HEFRWIE, 100r/ min,
WCHH 3. AERTFERERFTASEHIESE LAOEAREH, WREE MR
F R g,
1.63 XBHER. FHHFIKSERE ERGEE AetLUEAMOESRE, T27°~307TC
BRE T3 7d.
1.7 $REEEMRE

AABFAETM, BRHMEFEEFEM6X 10" 'mg/ ml 58 T3, #&F
B, WA Bk, Ua Qe B, 30T e 7d. Bl R W R,
1.8 $REREMMREE L

W3 . AHAEHETEREUEL KT ESFERNARESFE LR
Hk.
1.9 BMEEKmNE

B2 ) & NaN, i ISR BAg S F 2, (#4C U 4 10 *mol /ml, 10 ‘mol / mi, 10~ ’mol / ml,
10"2mol / ml. BB, T 30T HFE 6d.
110 FEEHE

A2 41 & 17 BEHE 7 50, 100, 200. 250. 500. 1000 (ug / mi) 7 4 P9 W AR 3 38, HEFP S,
30C I3 5d. BEEW 0.4ml, TSR % B389 7d. R EREAFHENEE,
BT mEsisFiE.

2 HRAE
21 HE#MEE

BEREEREFR, KR 1.0~1.6x 1.2~20um, AEWE, TFR, FEREE
SEER, WAL, BEE 2 KA. G+ C mol% # 69.05, REH W (Flavebacierium)
A Fh (Species Incertae Sedis) Bi%FiF. BB ESBARWMEXMEAK. AR E
S EHAERGE ) BHMRMNWA A ZERI—F M, 8 A BUEEHE
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Table 1 Differences berween sitain Flavobacterium dunhuangensis
sp. nov. and identified two species of the Flavebacterium

¥ fE L Bmmirw py:e-tid L 3-§-2id ]
Characteristics ~ Species Flavobacterium riense Flavobacterium devorans Flavobacterium dunhuangensis sp. nov
”~ EERpE G G G
* WE A% S Ax
w #M 0 0 -
& Koo (um) 0.8X1~2.5 0.5~1.0x1~2 1~ 1.6x12~2
£ + 0 +
FiZ21 8 i3 B & M
] RE i) ) purti X
% h& @B PR 24 Y
% K I 0 A&H E2 1
i WEHL R, BARKA REE ®e
EEAR  TRESE MK KRB P K KAW MK
Hix [ ] 8 + 0 -
‘M + + -
B TE +iEf5 +86 +Ef
B + + +
ax y ¥ y'
CEE + - +
Wi + + +(2%)
®NaCl - - -
b3 hid 0 - +
g AR AR 0 - +
B K - - -
” BE Ak - - -
WE R + + +
& AR 0 0 +
EFHR 0 + -
* HEETR 0 0 +
HEER 0 0 +
% Hmrm 0 - +
it T 0 + -
" HROTEH 0 - -
R L8 0 + -
531 0% A - - -
FHSEH% 0 0 -
3. (] - -
bLk B14 1. 0 + +
R R + - -
EEAR - - -
G+Cmol % 69 69 69.05

=Ry =RE~ A -RETHICH,
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Fig. | The absorption spectrogram of
pigements
1. Cells grown in medium with PbyOu
added; 2. Cells grown in medium
without PbsO4 added.

(Flavobaterium  dunhuangensis  sp.
nov. ).
22 HEABNEERREE

HERTERBAR, MEREA
REXHT PRRAMH R MK (E
1.

HHEAEEEER 4.03%, Z 8k
REREROSEN2.78%. HESEE
B 69.2%. F LRI, 0N Pk 4 B e A
BB ERREAEZ T ERY, T
R B k¥ Pb,O, 1L & 15 & 4 PbO, i
®.
23 REETFHIEW

o JE RO pH i £, 18 /A 2R 41
PIRAE 2,3, KRERTH, REKAE

Pb(%)
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pH

B2 #FETFRpHh S
Fg. 2 The pH curve of Pb absorption
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Fig. 3 The temperature curve of Pb absorption

B4 ERNEEEAHANER
BER A 8a e BAR S, fE A 0 M A0 T Mk Rk
FERIEL,
Fig. 4 The influence of lights on red lead’s oxidization
by the strain The change of medium and bacterial
biomass: left under lights right under dark.
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pHO.8,37 CH R FR R B, HAMAENERE. EAREAH TEEEKSR, BH
EPHAREER. ZRSNEEH. BEEGT. ZERERRY, FHEAEERER
a8 PbO,(H 4).
PAEREA TN, REFERE, CRREE, DR, B E U A Ea 6
B XEFBERTERME T RFNERREASSTFRE,
HHRESEREAEFERILE 2. EAERARSESET, WEEKZOH, &

2 WMREXNHERLEBAHER
Table 2 The influence of oxygen consistency on red lead’s oxidation by the strain

g i 2GS EREKE O N CK
Culture condition Normal O: concentration
HRER (g 0.1112 0.0571 0.0665 0.1524
Weight of sample
#E R (ng) 4.08 2.6 3.08 0.05
Pb weight
Sk (%) 4.03 4.55 463 0.05
Pb consistency
Bk G =R 23 BRE B

Colonies' color

PR S TR Sk B F AR, (R 2B e, SOl SO T Bk R
W W Pb,O,. Botein™ § L35 th # H B8 65 FI UM B 4 10 5 X B BER I T 2K 09 2 JR B
. AR R I, £ R A A T RS, ER R RIS, RATIA

5 SRikE Mt He TEANEIBHRELMHEEES (TEM
BR R £ WA RN T KARENRARE, TEN 50 000 x )
WO hERE, B 2R,
Fig. 5 The test of lead carrying agent Fig. 6 The morpholgy of strain on beef extract
The medium grown the strain fade, other medium shows medium (CK)
blue and purple. Cells show short rod—shaped.

© PERFRHEDARIAATIBSHEL http://journals. im ac. on



634 BETS FRASERI A EARKERNENTRA 459

R AR P S TE R RS B B ERITRE.
24 HREHMUE

HIRTEMEZERETRELSEHRESINES. EERAEHERABET &
pHR2 B, ESHES4SHKE A, ENGHER THMAHRIEERE L, HEERRE.
EHEEE BIEEANEEEEA, SR (ESHRVEESHRETER RS, THH
P AT R 7 DA JEAE S B S SR B RS L A SRR AR R
25 HEESANRA

FES B EE, 5] 6.7,

A7 Bk EmEERE ERIES(TEM 33 000 X)
o] LR TR R

Fig. 7 The morpholgy of strain on medium added in Pb,0,
There are Pb in protoplasts.

2.6 W{ERECHIH

BAZER 10 °mol / ml NaN,# i #y3% 3: 2 24586, 7 10~ ‘mol / ml NaN,FF 7 H#)
ERTEEFAR, BREE. 2 10 mol / ml NaNFEHF FHREREK.

IRIRFTR 4 B, RATI R LM LU B B SR MR, TS ERRB RS ST
B Uil B AR AR BN, R B NaN, 040 B4R B 4R BT P L0 B R L A9 R RE
R IZE R E.
2.7 FRRAYH AR

Fi 250pg / ml 0Y DEAR A BE UG A9 B A W K AL EIFHIMBE A E I SRAE SR R B L 2 R
#He, HRETHEAELN2REE, RHEFHEKE AT ERCT R L.

8 * X MW
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STUDY OF THE PHYSIOLOGICAL CHARACTERISTICS OF A
STRAIN WHICH CAN CHANGE THE COLOR OF RED
LEAD ON DUNHUANG MURAL

Feng Qingping Yang Ling Zhang Xiaojun Ma Xiaojun

( Deparonent of Biology, Ianzhou University, Lanzhou T30000)

Abstract A strain which was isolated from Dunhuang Murual was investigated, It
belongs to Flavobacterium. In media added in Pb,O,, colonies show brown and black.
After identified pigments, it showed that the brown was caused by the oxidation of Pb,
O, into PbO, by the strain. The optimal oxidative condition is at pHS.8, 37C and
dark enviroment. The genes for oxidation is on plasmid and the oxidation was
inhibited under pure O, and N, condittons, too 5 X 107 mol / ml NaN, is enough.
The strain was able to absorb lead initiative. The transmission electron microscope
showed that lead locate in protoplasts.

Key words Flavobacierium, Red lead (Pb,O), Environmental factor, Carrying agent,
Plasmid
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