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Screening of Toluene Degrading Bacterial Strains

GUO Xiao-fen, ZHENG Lian-ying
(School of Materials Science and Chemical Engineering, Zhejiang University, Hangzhou 310027, China)

Abstract: Toluene has induced some diseases,screening of bacterial strains is necessary for toluene
biodegradation. Five toluene biodegradation strains were isolated and screened from soil, and the
time course of the bacteria growth were also determined. Strain ZD5A obtained by UV mutation
of ZD5 showed the superiority. Through preliminary, identification, it was named as

Pseudomonas sp. ZD5A. The results showed that toluene biodegradation was related with

bacteria growth. Furthermore, this method is feasible.
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%2 M

RIS MAEGRBETERANBRLT 13

.15 W, 3% .2 537 A (LB R K LiCl Bk,
ST 4.
1.1.4 344

D ®HEEREMSLS g/L): B E 10,4,
MgCl, - 6H, O 3. 34, KH,PO, 1, NH,Cl 2,
NaH,PO, « 3H,0 1, FeSO, - 7H, O 0. 012,
MnSO, - 7H,0 0. 003, ZnSO, + 7H, O 0. 003,
CoSO, * 7H,0 0. 001, js 12. ¥4 pH{EZE 7. 0.

2) EE¥EFE(H ¢g/L): KH, PO, 1,
MgCl; - 6H,0 3. 34, & & fk 4, (NH,), SO, 1,
NaH,PO, « 3H,0 1, JR £ 0. 2, FeSO, + 7H, O
0.012, MnSO, + 7H, O 0.003, ZnSO, +« 7H, O
0.003,CoS0, » 7H, O 0. 001, B & ¥F 12, B jg 12.
AWH pHEZET7. 0.

3) AIE RS ¢/L): KH, PO, 1,
MgCl; » 6H,0 3. 34, EE Mk 1,NaH, PO, - 3H,0
1, % %% 6,(NH,),S0, 1, g 12. ¥ pHHEZRE
7.0.

4) THRFEBIRIEFRE S ¢/L): KH,PO,1,
MgCl, » 6H,0 3. 34,NH,Cl 2,NaH, PO, - 3H,0
1, FeSO, » 7H, 0 0. 012, MnSO, + 7H, 0O 0. 003,
ZnSO, * 7H,0 0. 003,CoSO;, » 7H,0 0. 001.

1.2 LWHE

1.2.1 EfvsEsie MNI0MBESFEREL
g T, HIB B IS BN 10 A5 .100 £F.1000 45
------ MEEBR. 2RI 0.2 mL HWFEHHER
HEOREEEERETR L. BB FRAEHANE
30 CHEF 48 h MK FRIFHWEHEEMND
WHREFRE LR BREEEERFELERY
WEE AR R R LI, FT M0 H, BERARH
BEHRGEBOBANERREFEREPHET
1.2.2 @w@@#4& MERITBEREREEEIT
k.

1.2.3 wXRRAE#AE A FULII790 SHA
RGN, GEITAF- AERAGHRNERE
3mX0.5 mm X3 pm; & W 2% : FID; &y I % 38 &
130 C; bR O EBF.120 C;4E{R.100 C gk & .
1 mL.

1.2.4 WHOGFEF &

1) #IMEXE:: BERERERERB, AR
PO BT B0 VB TR R MR D 10° 4 /mL.
BER 6 om TEHRIS 2, S HIA LR AT
M ERNEBR 3 mL, HBA—REE .
¥ bR S EERMEEE TR ABMEES L TIFE

FrM %, 7E0E R 30 em BhF N 15 W B RSMNT T 4
PIBEREER ST 10,30,60,120,240 s. 2T BEHE
BRAEXHKFRE 10 ~10°F, GBI HBEIE
VAR, BEERMBERK 0.1 mL, R/5HR TR, AR
BREF, FET 30 CRHRERERMPER2
d. AR IR BUR S RN O E R BB G
SEARFE AT IR, EREE AL 5~6 N EFHF
MRIRE AR SR 5 X B ARAH P, 2 BT 7R &
KA RS B 3 R AR B R B BT

2) LiICl fb# B2 g WERIMNERSHBEME
F bl R B R AR, E R R A A — MR B
A LiClL @&, R G W AR EE T 30 CEEMAS
B 24 ho i LiCl B AR AMEE. REE
MEBSMUM D HFE BB EA 20 mL BEBEE
FEN=ABBRTREGEFRERH . BAE N TR
B30 CHEHBMARESR 2] ERERHERES~6 1
2o BT AR LR 5 A RO . % BB R R K I B AR S
B E A RR S R LI R Y.
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2.1 HHNBHESSE

MEFEFEARBL SR ATLUEL, BEREME
—HBRIR, T ABE S A PR LA KM M A YRR E
RN ERBRERETNEM GRS EEREER
EEAKMOEEEERRULE I, FTEMHLE,
B 15 ANk S EMEEBN 15 A E K
HERFEHEMABSEARERE L,30 CHR
BFILEHBEER KETH 5 AR EK
ZD1.ZD2., ZD3, ZD4 . ZD5 #4741 7 0 8 0. H ¢t
XS5BT ELRREE FREARERT .4
RERLEP2HRAITFHEFE HEIKRIEZR
RAHEAT B A BR .

R B X 5 A HARE R F R E
B A IR L, T 3 I X B S R R R A Y T AR
BixX 5 ANERRQ0"A/mL) AR R MBI IR IR B fE UL
FENHE—REAEFENEES,30 CERHE
F5, T AR Uk B BE AT ] RO AR R, AR LA L
X JL A K 7E (R RE B9 35 3% 4% 18 F B 1 ok B A )
B LR BAR R, K2 15 h B ERTFF IR 3 AN A K
B R E R, A ZD5 MEERRES FHMBE
BOAMESERENEREREREEEFRAE
MER, B TAKEREENT RERENAER
KEIHE X, Brel, SEE B ZD1, ZD2, ZD3,
ZD4 #8 L, ZD5 X H 3 A B A AR B8 .
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Tab.1 The survey of bacteria characteristics
BERRS B RE BEERYE HHhES B R/N/ pm FRYRE B RE
ZD1 BE, RN + R 1.2~2.5X0.7 + A
ZD2 HE .48 + R 2.0~3.2X0.8 — A
ZD3 B, R uE - R 1,7~3.5X0.8 + B
ZD4 Bat, %iE - R 0.5~0.9%0.2 — A
ZD5 A,k - R 1.5~3.0X%0.3 - A

BRI A R ERERE KR B RERTEAE; T RRERERERYE, - RFRBRERENE.
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Fig.1 The time course of the bacteria growth

2.2 BEHEKNGIE
B ZDS e R, BN B R R BB AR
BAM 4 ANE %M E#% ZD5A, ZD5B, ZD5C,
ZD5D, Lb 8 B 14 ok B B B 1) 22 1k Fn B A F O B R
B AR L IE 5. B 6 K 250 mL B MR, B i 50
mL BRFEBAIEFE, REEZAX BRIEFMmo. 2
mL XEAK, EESHIHAMEARTEKKELER—
BEEZWS MR EKRE S| 0. 2 mL, HAWKE
10°4™/mL. BBV %K B 3 o 1 R 40 3 B o 2.
EEASETMAOC 1l mL B, EFBREE g
FEDEEAEERF 10 mm HBEBS, UUERE.
REEEFSHROMNER 8 BYHEF, A
30 'C.¥ & 140 r/min WK PEEBEEZERF ARK—
5E B 18], 5 Ao B 0 B B4R TR LR M B Sk 4
FRESER X8, ERIEFAENESKHAM, X
MERENITHER. USAESTER, AT HE
B PR T B 2R A B AR R, 2 PR A SR X 8% 3R A B] 4 1
LA 2.
HEREE(O)= Con = Coxnmme
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Fig.2 The toluene elimination efficiencies of five bacte-

ria at different cultivation time

HEWHk 16 h SRR AHEOERE. X TRE
Btk ZD5,iB A E Bk ZD5A M 20 h JGREE B E A
P83 32 h (R B EAT 85 2%, B A FHER
Bk, BN B E ¥k ZDSA ARFHNIBTHEK. N
TRIFFERERSEEREOHXERTER, &
BAEURERENE-RENIEFRENS RERS %
BX ST AREFERRFRNERENL. K 5 1TE
BB BERE 10" 4 /mL, T 30 CIEE
3%, W Bt vk BE W B 9 AR f it 2%, A 3.

B 2 FIE 3 AT, B AR R B R R b
AERRE -, R EARE LA BT T
SRR E R, FEBRERFEEE. A
AT B AR B, EEERN T R, FF iR
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REIN, YRR R A, R E
AR K A B R R DL PP R P AR BUR A

AN SR X 4 4 B Bk ZD5A. ZDSB.
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Tab, 2 The comparison of toluene degradation by different bacteria
B HEFREEE o/(mg/m*)
B} 8 /h =X ZD5 ZD5A ZD5B ZD5C ZD5D
16 3 316.84 2 441.19 2 888.97 2 985. 16 2 902. 24 2 971. 89
20 3053.49 2 003.09 1 829.04 2 638. 22 2 268.74 2 329.81
24 2 889.52 1 187.59 1 089. 35 2 224,93 1522,78 1 739.49
28 2 273.04 909, 22 666. 00 861. 48 920. 58 1152. 43
32 1 669. 27 434,01 247,05 504.12 595. 93 661.03
250" o-ZD5SA
5 200l -ZDsB M —BRUEAY 15 MK, SN BET 5 MRS
: A XX 5 FAI T AT T WA
S 108 R, W E T EIEE B P 0 A K
= 100} S RS H, Bidk ZD5 5 K AR B AR .
g 2) LA 2 00 A PR B RR ) 0 B A AR
@ 0r ZD5 fE R 557 HY K B, LA SR S 1R 4 38 5 28 9 X L
0 BEAT VRS, 18 B — bk 4 46 S R IF 7 T B R PR
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Fig.3 The time of course the bacteria
FE,(1.5~3.0)X0.3 um. BAEHW, LB HH.
ArEFR, E2RA%. FR. NP LEENRER
B . & N Pseudomonas sp. ZDSA.
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1) e B AL T AR R T A AR RN

S % 3Lk :

RE)FEBRAk ZDSA. HE38 20 h FREE H EFR
RS ISR 32 h MM R 85,206, 5BE K
TFHEREM, B R E R ZDSA A BIFNERE
BB

3) Eifh ZDSA IS KR ABRBEAE, wEH
Pseudomonas sp. ZD5A.
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