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e 2uk B AR M AN R B R Sphingobium indicum BOA W& 4 Fh HCH SMRIIE N . WIS R %KW .S, indicum BIOA Xt a—
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Effects of Pesticide Concentration, Co—metabolic Substrates and Inoculum Size on the Biodegradation of Hex—

achlorocyclohexane( HCH ) Isomers by Sphingobium indicum B90A

CHEN Ting, YANG Xin—ping, LIU Yu—jiao, WANG Shi—mei"

(College of Resources and Environmental Sciences, Nanjing Agricultural University, Nanjing 210095, China)

Abstract: HCH is one of the most extensively used organochlorine pesticides for public health and agricultural pests control. Soil pollution
with HCH has caused serious environmental problems because of its toxicity and long persistence. Biodegradation has been suggested as a
safe and effective way to remediate HCH contaminated soils. In our study, a bottle culture was used to investigate the effects of pesticides
concentration, co—metabolic substrates and inoculum size on the degradation of mixed HCH isomers(a—, B—, y— and 8—HCH) by Sphingobi-
um indicum BO0A. The results showed that the utilization of a— and B—HCH by S. indicum B90A was higher than that of y— and 3—HCH. In
the culture solution of 10 mg* L™ mixed HCH, the degradation rates of a—, B—, y— and 8—HCH with S. indicum B90A at 30 °C after 72 h were
99%, 86%, 53% and 33%, respectively. With the increase of HCH concentration, the biodegradation rates of a—, B—, y— and 3—HCH all
gradually declined. In the study of co—metabolic substrates, it was found that 100 mg+L™ glucose or 50 mg+ L™ yeast extract added in the cul-
ture solution of 10 mg+L™ HCH could promote biodegradation of HCH by S. indicum B90A close to 100%. With increase of inoculum size
from 2% to 10%, the degradation rate of HCH isomers with S. indicum B90A increased. The most optimum inoculum size was 5%.
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P& T HCH ZEXA P K I E R Y, BT, A
REWT BRI KR, Bk 2 0 R AR
AT, e TSR ST T #%E, 78
X Sz ) - W D RE R AR A 38t B 7E 3B R TS
guty, CHRA WIS Y, A REHER B ™ B 5
G F IR R SRR

HY B R I S EORE BN TSR
2 SEABSREN, FERATFRGMMNEBE D,
HEYMERE REEENEIITEZ — B R R
IRI, WA 25 A B DA B R AR AR R I 5, TEXE R A
R REE P EAEEZEEM . Sphingobium in—
dicum B90A & 1990 4EEJJF 5% Sahu &P H R
RSB S 2 A —k HCH [, FRERMHZ
RIPRAE SN A o— y—HCH Sy ME— IR AT 2 K 3
B o N SCHERHRIE B FIZ M IR BIAE TS , W] LATE 24
h PN 58 4 AR Uk B 43 51 A7 3.61.4.13 ol - L™ (Y -
v-HCH, 72 h 522 [Ef@u N 6.71 wmol -L™ ) B-
HCHY,8 d NS4 f4f# 36.6 pmol - L™ ) 8-HCH, JZ i
R FRIAZ] HCH SR, MR K E
SEHFE S.indicum B9OA X BAAS TR A% f# S HCH
HHRREAEEAE B, XFF HCH Z2FRMHRRE
VIR REAR S R T A 4G o T S Pnis e LI 2 RIR
BRI Y AR URE L AR — 5 15 YR B H (A AL
SRR AEWES ), HEELIRFR B90A
ML BESEIRSGE HCH J54LA) 38 A SCilse
T BBk B90A FEAR[RIZ&A4 T XHREA % HCH 4 4 Fp 53
FIREIREfRYERE, AT — R EMRE R HCH 154
Y AR o BTHA R BRI & BB A&k BOOA 3557
7 30 °C.pH 7.0 By IR A KIG BT, AR5
BRI AT HCH MFF3RREAR, (B B3 3R
B3R ) T 4008 9 AR R A, ok BRI 19 pH 4%
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1 #REFZE

L1 g4

B Bk : Sphingobium indicum B9OA (CCM 7286, Ity
H CCM: $E g R il A i o)

K2 : 757575 (HCH)IR GV, Horh HCH 4 4 Fh
SHIESE N a-HCH,28.4% ; 3 -HCH,7.7% ;y -
HCH,26.1%;8-HCH,37.8%,

1.2 S. indicum B90OA B2 B H&H %

S.indicum B9OA 7 LB J{AHE 525 AR 1 37 B XL

#A(10° cfu-mL™),8 000 r*min™ B.0> 2 min, F FIFHE,

KB TCHLERRE W (KHPO, 1.0 g, KH,PO, 05 g,
NH,NO; 1.0 g,MgS0,-7H,0 0.2 g, £BF7K 1 000 mL,
pH 7.0)%% 3 Ik, BO AR B AR, il B AR AR A P
W&

1.3 HCH MIIREURNE /%

BRI 1 mL, 3% 1:10 A ELBITINAIE C ¢, TR e
RA, BERBCEVIAE, IAJK NasS0, BriK, T
0.22 pm B HLIERR , FSAH S (Agilent 7890,GC)
S3HTIGE

GC W E 4514 : HERERE 1.0 pL, B & 1.0 mL-
min™, FEFE FIR B 250 °C,ECD Kl 2% ; 727 AR : 4
4 80 °C, L) 40 °C -min™ FFEF] 220 °C, P4 2 °C *min™
FHEF] 230 °C, FELL 20 °C-min™ FHEF] 270 CIEHE 5
min; A% : HP-5, 30.0 mx0.32 mmx0.25 pm,

1.4 BRRMEEEREHIME
1.4.1 S. indicum B9OA XA [EIHkEE HCH RYF&MH

2% M EBEMERE S E RN 10° clu-mL™ § S.
indicum BOOA THE , #AHF] HCH Bk E 4 31
10.30,50.100 mg- L™ A TCHLER RS H, F 250 mL
SRR R 50 mL, DUREER 35 RS0 IR,
AT E 3 REE,30 °C. 180 remin LKL, Bt
BRI E HCH 1) 4 PP SAaR & & TR MR,
1.4.2 AREFREHERYST HCH B R

#£ HCH %84 10 mg- L™ MTEAHLERIE SR+, 4
SIS oI 4 i N I B R AR, B B A Y
IR B 25,100,500 mg- L™, EERRH B9V 0k BE
434 10,20,50 mg- L7, 3% 2% AR BRI 45 460
BRI A B R B FR P R A IR, A
b3 3 RES, F 30 °C.180 r-min™ $2 KL I, E BT
BRI HCH /Y 4 Fh AR REFRR
1.4.3 S. indicum B9OA H:FpE X HCH PR A5

¥ S. indicum B9OA B-BVR 4> B3 2% 5% 10%
BFp RS HCH SUREEN 10 mg- L (Y TEHLER RS
FEW, 250 mL = RE 50 mL, DITCHLERESR
WANTFIARRR, AR ARSI IR, b PR B
3REL,30°C. 180 r-min~ FERIEFE 12 h BUEE, MIE
HCH ) 4 Rl A ik iy e e,

2 HREWE

2.1 S. indicum B90OA I AR[REiR B HCH HIBEfRZR
TE45 % HCH Rk BEYE N R TTHLER S SR

S. indicum B9OA R SEFIFH o1 B-HCH, 2R /5 FIH

vy-#1 3-HCH, W& 1 7w, BEE HCH ¥RE 35N, S.
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indicum B90A % 4 f HCH FH R PRI R I 2 A
WA R o B S B[] A SEE 4, X 4 Fh HCH 57
MR IR FR R 50 TR A TRE

BEAR BOOA XHIRVR B (1) HCH PR Silm, e
10 mg-L™ HCH fyf& & 1, KU 72 h, a— B-.y-Fl 3-
HCH A% RSy 31K 99% 86% .53% 1 33%; TE+r
R HCH SOV, BEAKR BOOA Xt Hp g
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SIS IR T BBk BOOA Xf y-HCH BIFIF, {04t
o—HCH MF] A BT, o] LA %A% B—F1 8-HCH,
XA RESE T 2% HeFh B R AL A P RS A PR, X
BRIRAFREUR B S BN AR R I A K 558 IR &
TR ZR U X AR R B AR P A T S R VRIE Y
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KR/ %
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HIZ AT R IR, B2 AR SR 4R Mk o) TR AR R P

GREMER R, 1R U B S SR o B kA A DA T (o R 24
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FERR AR
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Figure 1 Effect of initial concentration of pesticides on the biodegradation of HCH isomers by S. indicum B90A
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Figure 2 Effect of concentration of glucose on the biodegradation of HCH isomers by S. indicum B90A
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Figure 3 Effect of concentration of yeast extract on the biodegradation of HCH isomers by S. indicum B90A
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I/ B A R AR A B AR HE T o B-y-
F1 5-HCH [R#AR

H 2 AT 00, S A IS N & 50 mg- L™ B, fE
B AR R AR 4 B HCH AR RREfE =R M4
BEASINEA 100 mg-L7, S 36 h,4 F HCH R4k
FEfRARHAT 100% ; 8N Uk FE A & 5 4 500 mg- L
B, SOTAF] & SFAE AR B Rfi

i 3 B, RNVEAAR R H S B R TS N 3
i, S. indicum B9OA Xt a—.B—.y—#F1 8—-HCH H [#f#
RHELEE . LBEEPHESIME R 20 mg-L7, Jhi 12
h, B—.y-F1 8-HCH HJFEfEZR S350 96% .80% .49% ;
JZ N 36 h,B- . y-F1 3-HCH {4 [ 2325377 R 100%
97%.78% . $EEEERESINEH 50 mg- L, N 12 h,
B—.v—F1 8—HCH HIF&MEZR4Y 5K 98% .90% .56% , 3|
FE 36 h, =H I REMERIGHEER 100%.

MEHFE RN R RN 100 mg- L #2505
LU 50 mg- L7 BEEEM, B Ak BOOA Xt HCH ) ffi
&S E=N
2.3 S. indicum B9OA IEMEX} HCH PEFEZRFIEM

SCHrR H HCH MTR-A W, AR R S. indicum
B90A #: AZI|& HCH THLE G R, N 12 h Bl
RSB - B—.y-Fl 3-HCH YRR, 45
RILE 4,

1001

o-HCH  B-HCH  y-HCH

2% E5% H10%

4 FREIHEFEXT S. indicum BOOA BEfE HCH RAQtk IR0
Figure 4 Effect of inoculums on the biodegradation of HCH

isomers by S. indicum B90A
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M 4 FTLUE S, FEE A E K, Btk B90A
X HCH [ Rff R AR AR i o BeFP Ry 10%8, Bbk
B90A Xt a—.B—.y—F1 8-HCH [ A% R B, -
HCH 11 B-HCH [4&f# 2% % 100% ,y-HCH F1 8-HCH
FEFRAR T3 85%FN 90%, HH LLEFh B Ry 2%
RS HHRE 10%.19% ,44%F1 63%.

Atuk ZEBIER SRR S. paucimobilis [f# HCH

SRR B R CR AT, R BE T U B S , BK 43
FPEM 10% #2553 10°( 0% - mL), M 72 h,a—,
B-.y-#1 3-HCH HfFM R R . S8 4RRE
6 255 5 3% 1 B S B 0 I A B B PR R T R
o KR BRI 5%t .

3 #ig

(1)7E a—.B-.y-Fi 3-HCH 4 Fp S 1A TR & 14
Z W, S.indicum B90A Xf a—.B-HCH [,
HWZ v-.5-HCH, Fi¥E HCH K ERRE, Hik
B90A X 4 Fft HCH 54 (& AR 2 WifA% . 1E 10
mg- L {&& HCH R RE TR, 30 CF /72
h, S. indicum B90A X} a—.B-.y—F1 S—-HCH )& s
535K 99% 86% 53%F1 33%.

Q)asim/ B HFPEE R I RE U] B b 4R 5 S.
indicum B9OA Xf HCH RYREFEMR 7E 10 mg- L IBE
TOHLERBE SR WP, AN 100 mg - L &R EAS I 50
mg - L BEEEM;,30 °CF S 36 h, S. indicum B9OA Xif
a—.B-.y-Fl 8-HCH KRR I 100%,

(3)1E o—.B-.y-F1 8-HCH HIIB& KR ZR H , S.in—
dicum BOA XJiX 4 Fi G (A A FE A R R A R Y
AR, HHEEFP R 5%
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