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Study on the Iopromide-Degrading Characteristics of Strain Pseudomonas sp. 1-

24 via Co-Metabolism
XU Bing-jie, GAO Pin, XUE Gang, HE Meng-qi, WU Fan
(College of Environmental Science and Engineering, Donghua University, Shanghai 201620, China)

Abstract: Strain Pseudomonas sp. 1-24 (1-24) cannot utilize iopromide (IOP) as the sole carbon and energy source, so different
carbon sources (starch, malt sugar, glucose and glycerol) were used as the additional carbon sources to study their effects on 1-24
growth and IOP degradation in flask tests. The results showed that the IOP degradation process by 1-24 matched the first-order kinetics.
Among these four co-substrates, starch was found to be the most efficient to enhance IOP degradation. The corresponding degradation
efficiency was as high as 92.7% and the highest enzymatic activity of 0. 182 mU appeared in the third day. The optimum starch
concentration was 1 g-L™". Since glucose and malt sugar better promoted I-24 growth and electron transport system activity ( ETSA) |
indicating that the IOP degradation process would probably be restrained by excess growth, which decreased the degradation efficiency
of IOP. In addition, no direct correlation between ETSA and co-metabolism process was found. The detected enzymatic activity of 1-24
in control sample indicated that the key enzymes could be still induced in low-concentration of co-substrates.

Key words : iopromide ; degradation strain; co-metabolism; enzymatic activity; additional carbon source; electron transport system

activity ( ETSA)

L3 % 1% (iopromide , TOP, VL&l 1) 1 Jy il £, 38 0
SR T AR AL X Ve % , 76 it 79 ,,N)K/O\
PRI (T DR H R S 1 45 g e A 1 £ , I
A LA A AR, B HE A TS KA B IS 165 | i
IR E R TR A R AR . B R R o A Ao
B TOP SRR By AT TR FE ) (0 v 1 28 °c 0
WA A A A G TE E1 I0P 24t
E i f?M%ﬁ*’f% 10P E"Jﬁ/ﬁﬁ?{ﬂig@ Fig. 1 Chemical structure of I0P
5 UV/S,0; /H,0,3557" | Tio, fiEfbE ik | A
Sl > %%ﬁg@ﬁﬁ’ﬁﬂg%m GUEY/ 7 o %’M Kim B 2013-08-02; FEITEH: 2013-09-23 N
CePHETTE I, A T A (R H g B s
REfRA ALY, A CRR P R ) B & 2Bk (13PJ1400100) 5 i %5 Il -4 A4 OB BT A 4 31

H (20120075110012)

XY A EE TR, g ONTE A KRR AR, TEZE A Wikt (1987 ~ ), 4, WL BF 5 A, BRI I7 Rk T5

ol l:j7k)ﬂ:lﬁ‘j: E-mail ; xubingjie30@ 163. com

Xﬂ'ﬂEﬁzk%}ﬁE’Jﬂﬂch .Jﬂﬁ,mﬁﬁéfﬁiﬁf%ﬁ:}# # il IHIBEFR A, E-mail ; pingao@ dhu. edu. cn



1444 woooH

B % 35 %

B — A R B BR TS e B R ] S A A B
IREE AR I RS K B, 5 5 S PRoK A BE TR 2
AU E R4 22 X A W i A B U S T 5 ok
AR FH WA [A) 5L B st R e 2 Bt R
U, BTG F Q7R H 25 B TOP /Y BF 90 34 6 A7
A,

AHIFFE R FH IS ¥ 7K Ak 322 e 35 P ¥ 0 e
TEA AT RN 1 AR 10P 15 %K fff 1, %5 48 HLXT 10P
(AR R A S S g 2% e M 9t D R TRl
LA HE BT R B 1 AR 4K L TOP e fige 2ok SR S LT
T IsE 45 LR ol 158 , I IR T
10P Refifp S SR AL ).

1 #RE5FE

11 53R BRI T B

ARSI B FRIE N TOP oML EL R #3875
BLER W im A 1OP RSN InasR IR (& #8280 B |
ZZZERE S ), Bk BE 43 R 30 mg- L' A
1 gL' 25 FABE (RPXT HE A A9 8% 3R 388 ) A il e Pl
FRFRELAN TOP 41 B, TCAT A SR M IR, JCHLER % W
IR AN R (g-L7") : K,HPO, 4.35, KH,PO, 1.7,
NH,CI 2.1, CaCl, -2H,0 0. 03, FeSO, - 7H,0 0.01,
MgSO, 0.2,MnS0, 0.05,pH 4 6.8 ~7.2 3R Hfd
FHRTAETE 121°C BRI 20 min. TOP {51 [ 37
g(1)-(100 mL) ~' ] H & EFEH-A 5, L) (HPLC
2% ) W A 32 E Honeywell Burdick&Jackson 23], HLAH
FEPUMEZE (INT,98. 0% ) 14 H H A TC1 A F), HE4k
2GR0 ) E 24 .

10P fift 28 W& A T ) 5 1 A0 R ol G 181 3 50 4
A TOP 34 S8 /NI ER 0. 2 mL, fiff FHZ% 48 7K s ¢
FEEZZE 50 mL, BIAFIRIE N 3 ¢- L' 19 10P fif %5
W, 7E 4°C 5 T IRAEA .

Tris-HCI %9 (pH 7. 1) Be il J5 ¥ W F . 50
mL 0. 1 mol-L715¥é$%§%qﬂfﬁ(TriS) HIRE
45.7 mL 0.1 mol-L~" RMRIEAIG , I/KH B2 100
mL.
1.2 SEEfUEs

BRI AR 3% ( Agilent 1100, ZHEEFHE (P
EDABRAFED) . Y R O L Thermo , FE 2R K
HIRBHE (hED A RAR]) | TEE KB ( DK-S22,
RS R R R A ] | SEAN-AT LA O
T+ (TU- 1810, b 5 8 A AL A A |] ) | 8 I 4
Js ML (JY 96- 11, Wi VI3 2 48 /), 18 i 4% IR
(DKY-II, B A sh b B RRA R .

1.3 FEAR R R IR

AR S0 ZE AR HIESE h IBHTV5 7K b B R G
PEVS IR I 0 B 1 AR BEAE 5 AL A A TOP (W B
PR, 20 % 5 T8 BB B B ( Pseudomonas sp. ) , iy
2R 1-24  TRIAR LA T B8 7 1 B A A AR L
SCHR[ 16 ].
1.4 LRk
1.4.1 10P ¥ Ay

PRI B L 4°C . 8 000 r-min ' Y S B0
15 min J5 B IS WGE 0. 45 pm JERE R, ARG
SR FH 2 S5O o 1% 2 A7 2 A6 0 43 AT, ARS8 ol —
WA B 5 Aar DU 4%, T sl AR R /7K = 9791 (IR R
H) , (3% BN Eclipse XDB C18 (150 mm x 4. 6
mm x5 pm) , GiE SN i 0. 4 mLemin ™' AE
IR 25°C KR 242 nm, FEEER 20 wL, B EEN
WE 3 W, B,
1.4.2 ARKhZmie

[ 15 55 5 T B B 43 B0 10% W R, 7E
30°C 1180 remin ~' AT HE 3%, A H I % T2
TR Do 1L, I 7 d, DT AT AS R AR 1-24 194K
HEES
1.4.3 HEH RS M (electron transport system
activity , ETSA) I 5 J5

0.5 mL W5 1 mL ¥R 2% i INT #E47
RA, BOGEFE 20 min J5IMA 0.1 mL & E N 37%
FR B Lk I 1, TR 2D, 7610 000 r-min ™' #4553
B0 5 min, 3125 FIEWR, A 4 mL W H 96% 1)
F A T 7o R A UTTE , FF7E10 000 remin ™' FE 0
B0 5 min, I HAT Dy ME. ETSA T M1t
BTN (ETSA = Dy V/kmt, 2 ETSA B4 K
pe- (g-h) " VREBGIAT (mL) , & 5 42
RER m NEARTE (g) ¢ AIEFRIE](h).
1.4.4 [0

BT WS DA AR A3 S 0 T A 4 B Sl
PRt it 36 ) EA T, A5 Al X TOP TG i 25
BRI, DR LGB i 7 552 90 Y50 > T L oA Tl 2 47 g 0% )
W5E. W E J7 2 k. 40 mL &, 7 8 000
remin < FEHCT B0 30 min, Bl 5 BIEW, IMA 4 mL
pH =7.1 B9 Tris-HCl 2% ¥ & 3 Uk 1 4, 15 L4 8 000
remin "' B0 30 min, {825 FIEW, EEIER—IX, N
A 20 ~30 mL Tris-HCl R TIRSTU00E , SR )5 K
N7 AN AR RERL T VKU R 30 min, BEREARELN
T TR 300 W, TAERTE 2 s, AREITE] 1 s, BERESE A
Jo BV , AR iC N TOP [l B 1 mL ML R



4 1 PRUKIE & . T2 IR T8 Pseudomonas sp. 1-24 FEAR R R BT I 1445

FRRELI 100 mg- L~ &SI, A 3 mL pH =
7.1 9 Tris-HCl ZE 0, 1 mL ¥JE R 15 mg-L' 1Y
0P VAW , ARG B T 30°C IR K IR B 555 2 h,
23 A E T 80°C 7K i H K3 10 min, 2R J5 7E12 000
remin B T B0 20 min, B IS TRAE 242 nm 28
SEWOLRE , Lhas AL SRR AL OGRS 2 22 5 T0P 5
YRR ZE HE XS 7, 10P @ B 35 J1 201 (U)
FE SR HASE S B] (min ) B 1 pumol TOP JIr i A il k.
M BHARR 3 AT, O (E.

2 HFR5ITE

2.1 AMINBRIEXT TOP FEAR 5 F3 A 50 SR 1 5 M

ANFAMIRRIE T, BEAR TR 1-24 %) 10P FeAC ks
fEASCR AN 2 FE7s. TOP (%8 52 &5 F f HoxfE LAk i
AEYTEER AR IO AR TR TS LR, 25 FIRE
B FR B  TOP MR B SE A TOATfl A4k, il i 5 H B
FeIa, 25 FIFE T 10P 1 B RAUH 1.34% , M LLAE
FEAMINBRIESCAF T, BT 1-24 7E5L 1OP L1
X HEEATE B BRACR.

(]
=
T

0P F ik JiE /mg-L™!
@

10 F

2
e )/d

B2 ShnaRiERT IOP BT IE RIS 00

Fig. 2 Effects of additional carbon sources on I0P degradation
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Table 1  Kinetic parameters of IOP degradation with different

additional carbon sources
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Fig. 3 Growth curve of strain 1-24 during co-metabolism process
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