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FEE . X BB 15K i A TS S Ve A TR 4G, 2 2 3 1 kAR DL ek A M — B 5 RN BB R A= 4 9 TR Bk DTS,
2 AL JENTTR Y E A 16S tRNA 7540 M7 , B0 R 1% T8 Wk 8 15 75 (A FT T8 DTS ( Xanthobacter flavus DT8) . FRPHLSEHG 0 X,
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Characteristics of 1,4-Dioxane Degradation by Xanthobacter flavus DT8

JIN Xiao-jun', CHEN Dong-zhi', ZHU Run-ye', CHEN Jing®, CHEN Jian-meng'

(1. College of Biological and Environmental Engineering, Zhejiang University of Technology, Hangzhou 310014, China; 2. College of
Food and Pharmacy, Zhejiang Ocean University, Zhoushan 316000, China)

Abstract: A strain DT8 was isolated from the activated sludge using culture enrichment technique, and subsequently identified as
Xanthobacter flavus based on the analysis of morphological and physiological characteristics as well as cellular fatty acid composition and
16S rRNA sequence. X. flavus DT8 could effectively utilize 1,4-dioxane as the sole carbon and energy source, and was able to

' and

completely degrade 100 mg-L ™" substrate within 48 h. The values of biomass yield and energy discrepancy index were 0. 62 g-g~
1. 00, respectively, indicating that low energy share was dissipated. The optimum pH and temperature for 1,4-dioxane degradation
were 7.0 and 34°C, respectively. The degradation could also be performed in poor nutrition solution, e. g. the degradation ratio
reached 65. 6% even though in a 100-fold diluted medium. The induction process was not required in 1,4-dioxane degradation from
this investigation. The characteristics of 1,4-dioxane degradation by X. flavus DT8 in direct metabolic mode was therefore revealed in
this paper, and it will built a solid foundation for the application of biological purification of waste water and off-gas containing 1,4-
dioxane.
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ESUIEWN S L R0 ER R L g v W7 N O
TIREAE Ay PHE— T SRR R A ) AR TR, 0 R A R
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1 RS

1.1 R A

TCHLER R 55 36 (BSM) : Na,HPO, - 12H,0 4. 50
g; KH,PO, 1.00 g; NH,CI 1.50 g; MgSO, - 7H,0
0.20 g; CaCl, 0.023 g; EICEER ' 1 mL. 7517
KEFEL L.

P B #r JoAILER 1 32 3 (MY )« 7€ BSM H A
0.1 g-L~"BERERS.

R2A VR MAH F7 3 B RE RS 0. 50 ¢; BEER IR /K
i 0.50 g; TTHPETERY 0.50 g; MgSO, - 7H,0
0.05 g; BRIEFKO. 50 g; H4HE0. 50 g; PRERAREN
0.30 g; KH,PO, 0.45 g; pH 7.2. ZEWMKERE
1L

R2A [ 37 FEJEAE R2A WA B 35 5L () L Al
TN 1. 5% B EC i T
1.2 CREGERE ARk E

B i BE B 25 ) i5 K i - o i T TS U,
BSM % 1: 1 (IR IRGE & T BT, mA
100 mg- L~ ZobedE by oA A 4 10 il — i 5 F
JEIEAT YA, IF 52 0 4 BSM. B H J5 , 77 % A
FE TR 10% = 3EF T 50 mL B BSM
(7 100 mg-L ™" Zm®he) i1, F 30°C | 160 r-min 'Y
FEIR LR 5%

ZZPANE R T R2A BHARS F 5 rh
HEATRRRE LR A Pk AR RDE S FHER R TS 17 2
KRN BI5 , AN 24 100 mg- L~ —mEREH)
BSM H G T G o i 0 P ok 48 EL AT A 1 T 1 T
W, — B ali b, B2 2R R GE i) 2l
PPk
1.3 RS T

TEA2EMER K Sl I I TR AR A FP T R2A [E1{A
BRgRdk Bi R 3 d JE AR BETE LS. AR AR i A
AR P 38 Ao 45 T OB (SEM) WL AN IR S
SRR

A ARG . 5 2 QY SR BN, 2 i
it i 0 K i U5 R FH A5 48 bl 8 2 BRSCHk [ 17,18 1 h

A T AT

40 M B 107 TR 3 AT« TR R 1 g 7 TR 5 o T TR S
HESCHR[ 19,201, R ATR i) $2 BUE B 44 MIDI /A w4
BEARRIE D7 R 04T, HAR AL 40 2R S 63 R 40
(Agilent 6890N, FL 454 H S HERE S A e BYHGE
LR B ARG I A ) A, 1 56 [ MIDT 23
R & )5S T 4 TR A0 LR I R R A3 S E Y R
Sherlock MIS4. 5 ( Microbial identification system ) /1
LGS4. 5( Library generation software ) 7347.

PAPE 16S tDNA 3 FlT 51 I 2 . WO R A, 3
P2 &/ MR BUS. DNA 1E 3 38450, F 163
rRNA 19 20 1 38 FH 51 %) F8 (5'-AGAGTTTGATCM
TGGC-3") Fl R1541 (5'-AAAGGAGGTGATCCA-3")
AT PCR #7314 ) . VAR FR 50 wL,94°C 148 P
4 min,35 PEFR (94°C M 60 s, 59°CIR K 60 s,
72°C FEAH 90 s) , FRZK 72°C ZEH 10 min, 4°C {31 10
min"?''. PCR ¥4 7= M1 22 1% T30 N5 1 6k I A6 46 )5 32
M FEAEY) TR (R ) A R mF. Wy 45 R 7E
NCBI 4T BLAST HE X
| O 29 e 2] M

TR R A i 2 B D Ky S AR )
Kot o e T AR 422 b 22 BSML, IF A — & 2 il e
Se (AR vk FE 35 3] 100 mg- L™, BT 30°C |
160 r-min ' FHRIR TGS, 5535 B0 BUE KIVE R
T KR T R TR SO B 5 AR D, M
0. 01, AL BSM 1, 301 100 mg- L~ —BEkE,
S e U XU T R A A 17 100 0 o R it 155 O, D
TR AR 22 H A LR A TC LB 1 AR fb. T SE 8 3
W3 A PATSEL, IR O IR (R RD) .

TR P 18 A AR B 45 1 1 28 Tl s s, TR it
WA TR 5% 148 F G A W 26 A T = e e % i 1%
TR N[5~ 5°3 G T € 7 e ol o | W 9 3 4102
Wi FERI UG RS BE 9 100 mg-L~' Y BSM 4%
A DB, 1 45 A7 R v 940 4 B ARV R 0. 01
(VA Do 3T . K485 FE o0 B TR 25, 28,
30, 32, 34, 37 M1 40°C £ K H1E LR % 15 9% ($£ IR
R4 160 remin ™) i BHIBORE W0 TR 2 B %
AR R R S

ARG pH XA A K R o B ik 1) 52
M FH1 mol-L~" NaOH 5{ HCl AW 475 BSM A~
] pH {£(4.0.5.0.6.0.6.5.7.0.7.5.8.0,9.0.
10.0) , FEWI I e v 2 100 mg- L' Y5514 T,
PR TR, (45 A7 RE v B 00 4R TR AR MR B (DL D
1) 4 0.01. HEES T 30°C, 160 remin ™' fH I K
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BRI EEE , HE 3 40 h S5 HURE I B 44 B K5 37 W
FRAY WAL TR

FUE FER A ) A K RN o % e 11 2 ) 3
1 BSM 2 0 £i5. 5 4%, 10 5., 20 5. 50 5. 100
5 AR T35 5 ) A TR A R B 15 R . 7R %Ak &R
HEE R DTS B U INA 100 mg- L' ZEAE. 15557
48 h J& , BURE DN P A R 35 U P e A e v B
1.5 FRRRREM mebi s EHLH o

AT e el B i 1R A3 D T R2A B
FEHEFN BSM 557 5 a5 WA\ AR, 2T
ARIEVEPTUR , 73 5 4 T8 BSM 5 5= 38 If A
100 mg- L ™" —BEEE  WIUR Dy 294 0. 01, SEIFEURE,
TP A A R R B R T B A e R VAR

IR WA R2A SR 5 & 30, UENL A
I 2 BSM A1 MY H , WI8R Dy 294 0. 01, E
A EURE | I B A A R B R U P AR A e VAR
1.6 Mk

PR LA A g o ZEBITRIE Doy 2. BRI H
37 U-2910 OB 40/ 0] WLy J6E B 1T F 600 nm

PRI BRI GBS ( Dy ) -

TIRBE VR B I AE | R F B 6890 AR L1
(HP-Innowax fEAEAE HE,30 m x0.32 mm x0.5
pwm, J&W Scientific, USA) M %2 , KA 514 KL= |
R 5 (FID ) FAE B2 53591 o4 250, 300 1 70°C
(LA 20 °C +min ' T 180°C , 4545 1 min) , S HE
1 mLemin ™", 233 R 50 1.

A PR (TOC) FITGHLER (1C) FII5E - 2R FH &
A TOC-VCPN & 5E .

2 HREH

2.1 TORBEREAR A TR S

gt e aidl, AR R 1 pR 22 SRR
T, R PR R DL e Ay i — B R AT RE R AR K i 44
i DT8. 7E R2A [EARAR L1557 48 h 5, RTE 2
o, HAEK/NNO0.1 ~0.5 mm, [BIIE REH i1 4%
I, ARG R, BT 0 5 UL 40 i
(R T PR TR I S22 bR otk (1B 1) . Rk DTS Ay A:
A A DA SR TR 4 e 45 28 T3 1 .

R1 DTS WABLAWERRARPEIEENRIE

Table 1 ~ Physiological and biochemical characters of DT8 and the major fatty acids in cells

R4 B A R4 B A SRR IR L 53 H/ %
s LY fn, - A E R AUK i + 16:1 w7c/16: 1 wbe 0.57
n5| R 46 - Wk B - C16:0 4.11
M. R. {5 - PR ER Y + C16:0 30H 0.56
V. P k5 - L2 B - C18:1 86.53
AALEG + KorFIK IR - C18:0 5.25
SUE Wil + L7 + C19:0 cyclo w8¢ 1. 69

1)+ 7 B ROV« -7 B A S

r

BEl1 E#k DTS R B (SEM) B F ( x50 000)
Fig. 1 Photo of strain DT8 by scanning electron
microscope ( x50 000)

TR TR AL SRR B A BRAE AR
fiE, 5 3CHR [ 17, 18 ] Fr i i B9 & @ FF & )&
( Xanthobacter sp. ) L5 RFEARFF & — . 1EILEERTE I,
55 NRIVTIRYEAE | X 12 TR R 119 4 4t ML AS [) g 07 1R 25
AT b, A5 A5 2R 5 TSBAG Bk JE b Y
Xanthobacter flavus FAPIEIL 0. 783 ( >0.5) , 40 h

ALY C18: LAIRRA Y C16: 0 30H 41435 3Cilik
[18 ] YL R —EL.

XPIZE R DNA #£47 PCR 473, 815 291 500
bp 19 16S rRNA #3474, 1% ¥ SIAE 28 T )5, 7]
GenBank % 5L PR 47 AT [R] 51 T, B T bk
DTS 55 # ¥ (A 5 ( Xanthobacter flavus ) W AR, BE 15
99% .

LR VLSS W BT 0 s Y R A TR
Xanthobacter flavus DT8. 7 [ FH I SCHK , 14 A< UL # 8%
T TR R A ot (4108, 80 € X, flavus DT8 R R
fiff —WAE R BT Tk RE R IZ R AR FE GenBank %55
9 IN004054 , FI Ry 2 PR#CT Hh [ SR 15 SR et
O (4554 CCTCC M2011148).

2.2 X. flavus DTS X} —WELE AR A M BE

X. flavus DT8 AL REFE Mg —mEbe , JF HAE L) —

ke ME— B IR AR IR A A K 2 (a) ]. 1R Y%
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P R 4.3 mg- L™ iU SF T, 100 mg-L ™" —HELE
AT 48 h N8 2R, IR E Y i ( Dy ) 35 )
0. 182 (40 g T &~ 70.0 mg-L™" ), f1 LAl %0, X.
Sflavus DTS [Ef# 100 mg- L~ BEJE A9 41 75K (LA
T/ kit , FIA) A 61.6 g-mol ~'. HE3CHk[ 24 ]
FIR 7 THEE 1 mol —ELEA RHLF4Ch 20e, , W
b b A5 40 i B 15 R R 61. 4 g'rnol_1 Az A
PRI R e RE TN FE REL 6, = 61.4/61.6 =

1. 00,%:3% X. flavus DTS AC U g 19 a5 A P T
FERRE R AL/, Bl —mEbE I A 1R F b SR LK
(TOC) B MERMMMELT (L 0.8
mg- L"), B EHLRR (1C) ¥ BE oA BB > %
VERATERUE M VE T, niloe — &6 20 5% Ak hy 210 i
Wyl , — R B e CO,[ B 2(b) ]. AR
REETH FE 1% B0 A1 1C/TOC B AT T, e A )5 K
FRAIE L T A ) .

0.20 60 20
100 —o0—0— L (b)
10.16 . 0 \*Ri {18
- B0 2 T
] s 40 | o
E {012 z \i\ @,nf'}"ﬁ: 16 £
BT e & | —=TOC g #
3% —9= Dgap Jo0g © il e 114 §
a0 ’ 2 9l - =
i o gr"’"ﬁ@ R
20 F 4 0.04 ~ 10 j’—ﬂ"’l;‘/ 412
0 - - ' : : — 0 : : : = 10
0 10 20 30 40 50 60 0 10 20 30 40 50
Ik} id/h I fil/h
B2 DTS £ L RERPRIEELER
Fig. 2 Time course of growth of DT8, 1,4-dioxane degradation by DT8 and changes of carbon in the system
2.3 PREEIR X R KA AR Y R ) 100 .
N L 1 0.15
2.3.1 IREEMEN
. . . 80t
HIE 3 AT ZEREE hy 20 ~40°C B Y, X. 10412
flavus DTS SFEA . BEA IR 1O TH g, w1 S 60t foos .
KBS (R T 34°C R Bt RoF & g
BT W ARSI AT IRy 34°C I, A2 1
B, 45 h N R SE AR, TR A W) s B RS E 20} " 10.03
8. FrlA X. Sflavus DTS Az K R RE i — b 48 3 B 1Y oLLE & = 1o

TR 34°C.
100
- —o—25°C
’_5:) 80 A — & —28°C
g 60 - ——30°C
= ENY —e—32°C
&

i fil/h
B3 FERET ZRERTRE R B iR R E L E

Fig. 3 Effects of temperature on 1,4-dioxane

degradation and cell growth
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