Kl HFREREZER
201947 J1 - 553645 - 55 4 ] : 541-545 July 2019-Vol.36-No.4:541-545

T, X)W, FAEE, & ORFEBREIEXS Paracoccus sp.QD15—1 FEAR AR A iz — H R (A 52 ma[J . 4R B2 5 PR R 24412, 2019, 36(4): 541-545.
WANG Zi-wei, LIU Hong, WANG Chun-long, et al. Effect of different carbon and nitrogen sources on degradation of phthalate degrading bacterial]].
Journal of Agricultural Resources and Environment, 2019, 36(4): 541-545.

AR RIREXT Paracoccus sp.QD15-1
PEfE SR —HER — HERRI R

Ehp, 2k, AL, & &M, XNEF, KL, TER
G FU R AR MR  MEIT. 659/ 161006)

15 E:@Eﬁ:‘?ﬁa‘i:ﬁaﬁﬁ(mmethyl phthalate, DMP) & —FE 2 A HLTS YW, Paracoccus sp.QD15-1 BEMS =R S5 i DMP, iR AL
BRI ROR R E R EER . AR LA Paracoccus sp.QD15-1 R HFFEXT SR TESERITCHLER (MSM) 15 375 73 Bl SMINAS [l sk
R (BRIEA R 5 - L7 A 2 B8 RERE  FLBERNTE NS ; B 3R 5 ¢ L AR IR EL AH IR &N AH IR EL AN IR ) , WE 5T Paracoccus sp.
QD15-1 A K FNFESARE DMP B8 ST i A8 Ak . G553, AN 4 B U5 5 | R AR A 4 i R A7 DMP RE ) 35 I 2 88 i, v 1 i #9342
M R AR KK F] 0.13 1g(cfu) <h™, 36 h FEf#F N 78.2% , DMP T 4 15.6 ho AMIN 4 RIS , M E A Y R 16 BT ETT,
HAFAMINGR K, 36 h [ A#Z N 62.8% . WF5E M, Paracoccus sp.QD15—1 7EA Rk 0I5 o 34 RE % At st A DMP, HAMInGE ¥4 N
T U5 RN A1 I DR ZE A A R0 A AR A A8 R B A, A S B R g P b A R AT =5

K417 : Paracoccus sp. QD15-1; 4828 — R — HIg s B s B U RUR

RESES:S154.3 XERARERD : A X EHES:2095-6819(2019)04-0541-05 doi: 10.13254/j.jare.2018.0217

Effect of different carbon and nitrogen sources on degradation of phthalate degrading bacteria

WANG Zi-wei, LIU Hong, WANG Chun—long, .U Zhi-hang, LIU Ze—ping, CHEN Wen—jing, WANG Zhi-gang’

(College of Life Sciences and Agriculture Forestry, Qigihar University, Qigihar 161006, China)

Abstract : Dimethyl phthalate (DMP) is a highly toxic organic pollutant. Paracoccus sp.QD15-1 can degrade DMP efficiently. The carbon
and nitrogen sources are the important nutrients for the growth of microorganisms. In this study, the growth and DMP degradation of Para-
coccus sp.QD15-1 were detected in the basic inorganic salt medium by addition of different carbon and nitrogen sources. The results
showed that the growth and capacity for degrading DMP of Paracoccus sp.QD15—1 were significantly improved by four carbon sources. With
starch addition, the maximum specific growth rate reached to 0.13 lg(cfu) -d™', the degrading rate of DMP reached 78.2%, and half-life of
DMP reached at 15.6 h. The biomass of Paracoccus sp.QD15—1 was improved significantly by the addition of nitrogen sources. With urea
addition, the degrading rate of DMP reached 62.8% at 36 h. Therefore, the addition of carbon and nitrogen sources could improve the capac-
ity of Paracoccus sp.QD15~-1 for degrading DMP, and Paracoccus sp.QD15-1 would have good prospects in practical engineering applica-
tions.

Keywords: Paracoccus sp.QD15-1; dimethyl phthalate; degradation; carbon source; nitrogen source

S % — H R 1S 25 1k & ¥ (Phthalic acid esters, ate, DMP) & —F % L) PAEs, DMP 43T/, 5 # 8l
PAEs) VE B84, ) 12 W T SRR & 2R FEYIARWO, HAT R B fe P, B ™, i K
A2 A, T AR 8 — % (Dimethyl phthal- 50 K0 LR 38 R RS HY R IR 8 1 A BT e 2

YRS EHA.2018-08-27  FRAHEHA:2018-11-20

YEE R : FRPEL(1991—) 2, W /RN AL 0F 50 A, 2N FARBERAE YIS . E-mail: 781774600@qq.com
HEIEVEE : TNl E-mail : wzg1980830@sina.com

E®WHE : HEKARREIEETH (31670375)

Project supported : The National Natural Science Foundation of China(31670375)

http://'www.aed.org.cn — 541 —



Rl EBESREZIR-E3605-F4H

—PH AR R G RS FEY . L, b PR
HL B E DMP R BREE AL Je 12 0 75 g W0, I 7E 2005
AETF UG S 1) 4 ] -39 75 e BRI A & IR PAES
G Ry I

DMP 7 - 38 31 58 v AS 5 [ fige | L o fige o 38 2%
A8, T AR A8 5 DR G ORI JE — T Y AR L TE
DMP 75 G A& 52 J5 T HAT T R B9 R TR 57, 85712 5%
FPM Paracoccus sp.QD15-1 BEfg B Ak % DMP, H.
REWS LA DMP M — B A: K (HIREE rh A F7E 2 Fh
B SRR, 253 Wi 3% AR VAT 1) 2 A BE 1), TR B DMIP [
fiff TR TE Z2 Al RS A T AL N 1) A= A7 0 K I8 Afe 2800 2
T ER . R, A5 LL Paracoccus sp.QD15-1
HFFERS G, WEFE AR R R it BB 0 % e 260 5L F)
B, &1 DMP 5 G 52 S AEAHE s .

1 MREFE

1.1 iR 5iERE
1.1.1 Fkk

DMP & fi# 8 Paracoccus sp.QD15-1, HH FF 55 IG5 /R
R 00 2 FR At
1.1.2 7

DMP ., Z & T A CBE 340 4 B sl 1, g+ R
HET E A RS Ak T A5 T .
1.1.3 ekt

FEAil TCHLER (MSM) 35 35 2 : K.HPO, « 12H,0 1.0
g, KH,PO, 1.0 g, NH.Cl 0.8 g, NaCl 1.0 g, MgSO, - 7H,0
0.5 g, DMP 500 mg, 73 & JC % f#% £ i 2 mL, H.0 1000
ml.

TR NS ¢ L7 FEMES ¢ L7, LB S o L7,
TS g L7

R RBREL S g- L7 AHIREN S g- L7 fHIREL 5 g+
L' JRES gL'

TR JC R £ - CaS04+ 5SH,0 4.0 g, FeSO4+ 7TH,0
7.0 g, FeCls - 6H,0 7.0 g, CoCls - 6H,0 0.2 g, NaMO, -
2H,0 3.4 g,CaCl> 2.0 g, H,0 1000 mL.
1.2 Hik
1.2.1 DMP [ P TR (AU B 40 5

DA TR] e 5 R 25 0 s LA e R ) LU
(FHBREN R BLEREL AR EL ) 43 BIFC ] 150 mL (1)
[Fi) 458 J i VR A P VR L SR DR TE ML T A 3R 0 e T
250 mL B9 = MR N P17 K o B 2Z B PR AE W) Para-
coccus sp.QD15—1 W HL 50 wL i A TCHL L 55 57 3, K5
IR 48 h B AAK . B mL {6 Ak A9 B 74 7€ 4000 -

— 542 —

min™' T &0 5 min, BUIUTE, INA TG K [ 52550, H
Z IR o S AR SRS 0 R R R LA HETE
I 1.1x107 cfu - mL™ A 42 i 422 R0 T 52 30 2 AOoF B2
SR I SRS U DMP I, i G 57 3 rf DMP 249k
JE A 10 mmol - L' [R] B LA ES A IR L &R 39 JCHL
b DMP K5 32 VR X B AE 1R IR 42 K 2L 30 °C L 200
remin” PR EEFE 60 ho BERE 12 h, 5351 H K B WS %
W B 1 mL VE ACEIIL, 1A 45~50 °C 1 ToHLER 5% 37 it
2915 mL, BEEVEL 710, A 5 15 R BE AR A
5] REE SR L BE [ )5, BHAL S0, B 37 C+1 CHE 3R
FiN¥ESR 24 h)E AT VR R . TIRIRULES il T
2 LA TR 7 B0 TR TR AR TR B i A 3 w=In2/1
(ta M v ] A A K %
1.2.2 DMP [ fif b B it S 56

Br SRR 5 AR A ) b AERE R 1 200 1
min" 4§ 3% 55 35 60 h, £EFE 12 h, i DMP 5k 4x . B
10 mL B BAEAT 20 250 5 1Y 38 WA 93
SN R SR AT AR, B 2 AR e 7%
RAZEAR, T 28 WM VR 25 T )5 BCT IR A
10 mL B, 8 B4 21 J5 B 1.5 mL 8] A KR €6 /N, F
TOORH €35 43 AT S 2 e THT RS, YRR €633 A R Waters
XTerra@RP18 C18 #F (3.9 mmx150.0 mm, 5 pm) , WA
10% 19 7K . 90% (1) FH B Ay 3 2l A, i3 4 1.0 mL -
min”™", B K A 254 nm, HE IR R 30 °C. LRAH TS
A5 0 e T AECR XAl , DA ) B2 0 Y Jh , 22 Tl A v
M £k, 15 hAs dE it 2 7 72 R y=0.202x-47.954 (R’=
0.997), I DMP [ S i 2510

2 HRESHN

2.1 BRIBEITE K Paracoccus sp.QD15-1 By £ K F1 DMP
59 0p=A |
2.1.1 BRUEXT B RR Paracoccus sp.QD15—1 A=K 1 5]
& 1 AT AT, DMPAE R ME—R USRS, B AR Paracoc-
cus sp.QD15-17E 0~12 h B} b FIR 1A, B (A AE K &
FEARBA A, 12 h 5 AR HE AT ECE R, TR R
A, B 60 h Ik B R KRR, R AR KR
0.06 1g(cfu) -h™'. TE[A] I 5 A DMP H14H 45 Ak 9 ol ffk
TR, PR IR 22 01 W S 34 T e e 85 AR K I A
Yy AR R T R B R F AR KK 8 0.08 1g(efu ) -
h', AR s s A AR K e . FER S
DMP F1ZL 0 PR R A U5, TR AR 22 SRR OB, FE X
BRI S 01 AE i KA e T X R R AR K
HH A 0.09 lg(efu) «h™'o 7E A5 A DMP FUE K 1

http://www.aed.org.cn



T, %5 AR AIEXT Paracoccus sp.QD15—1 FEARAIR — IR — HER 15210

2019478

o 1471
i
_ B oqor
T8
EERU
.2
B o6l -e- DVP
o -O- DMP+Hii
®E4r -¥- DMP+ZLB
> —— DMP+JEH
g -m- DMP+UEH}
\E‘) 0 ! ! ! ! |

0 12 24 36 48 60
t/h

1 BRiBEXT B ¥k Paracoccus sp.QD15-1 == A
Figure 1 Effect of carbon source on the growth of strain
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