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Abstract: The strategy promoted pollutant degradation and transformation under the anaerobic circumstance by adding nitrate as an
electron acceptor has been widely used in sediment bioremediation. However, few literature reports on organic removal characteristics
and microbial community responses in the contaminated river sediment under the nitrate reduction condition. Methods including the
polar and non-polar chemical fractionation, relative abundance detection of organic matters by GC-MS were combined and applied to
investigate organic removals and PCR-DGGE analysis was used for microbial community structures in sediment incubation systems with
or without calcium nitrate addition. The results indicated that the addition of calcium nitrate could significantly enhance removal
efficiencies of organic pollutants. The removal efficiency of total organic carbon (TOC) and the total peak area of organic matters in
GC-MS were 47.25% and 29. 55% which were higher than those of the control. The effect descending order of organic pollutants was;
silicon materials > alkanes > polycyclic aromatic hydrocarbons > heterocyclic compounds > olefins > benzene homologues > polar
compounds > phthalates > aldehydes and ketones > alkyl esters. And removal rates of silicon materials, the persistent organic
pollutants, benzene homologues and heterocyclic compounds were 46. 73% , 36.25% , 23. 19% and 35.92% which were higher than
those of the control. The PCR-DGGE profile of bacterial 16S rDNA V3 fragments showed obviously different microbial community

structures between the treatment and the control systems. Blastn analysis revealed that sequences of 10 predominant bands from DGGE
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profile were closely related to Proteobacteria, Actinobacteria, Clostridia, Chloroflexi, Caldiserica and uncultured bacterium. The

research findings provide some helpful scientific information for promoting organic pollutant removal of river sediment by nitrate

reduction.

Key words :sediment bioremediation ; nitrate reduction; organic reduction; GC-MS; microbial community
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Fig. 1 Effects of calcium nitrate on the percentage contents

and removal rates of TOC in sediments
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Fig. 2 Mass chromatogram of different components of organic pollutants
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by calcium nitrate addition in sediments
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Fig. 4 Effects of calcium nitrate on bacterial community structures in sediments
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Table 1 ~ Sequence alignment results of DGGE predominant bands

FAIE  BELE

GenBank %55 MUE %  REGEHER

Uncultured Deltaproteobacteria bacterium clone QEDR2CGO08
1 Uncultured Deltaproteobacteria bacterium clone QEDS2BH06
Uncultured Proteobacteria clone MV12

Uncultured Deltaproteobacteria clone P15

2
Uncultured Deltaproteobacteria bacterium clone QEDN11CAO5
3 Uncultured bacterium clone AN0O21
Uncultured bacterium clone AN165
4 Uncultured Clostridium sp. clone SR_5_(6)
Uncultured Gelria sp. clone L6B-366
5 Uncultured Chloroflexi bacterium clone MS-N29
Uncultured Chloroflexi bacterium clone MSB-5E12
6 Thermomonas fusca strain LMG 21739
Thermomonas sp. enrichment culture clone ANA-RAS-36
7 Microbacterium pumilum strain B1PC13
Microbacterium sp. H6. 73
3 Uncultured Gammaproteobacteria clone W2020
Thermomonas koreensis strain; NBRC 101155
9 Microbacterium sp. Cil4
Microbacterium sp. T4-7
10 Uncultured Caldiserica bacterium clone SR_25_(1)

Uncultured Caldisericum sp. clone DSS-17

CU922677. 1 100 8-Proteobacteria
CU921052. 1 100 8-Proteobacteria
AM117922. 1 100 Proteobacteria
HE648188. 1 98 d-Proteobacteria
CU926802. 1 98 d-Proteobacteria
GQ860010. 1 100 Uncultured bacterium
(G0859992. 1 100 Uncultured bacterium
JX301590. 1 99 Clostridia
GU000266. 1 97 Clostridia
FJ949217. 1 94 Chloroflexi
DQ811884. 1 94 Chloroflexi
AJ519988. 1 99 v-Proteobacteria
HM769666. 1 99 y-Proteobacteria
JQ689185. 1 99 Actinobacteria
JQ897314. 1 99 Actinobacteria
AM259334. 1 99 v-Proteobacteria
AB681399. 1 98 y-Proteobacteria
HES589769. 1 100 Actinobacteria
JN595859. 1 100 Actinobacteria
JX301627. 1 98 Caldiserica
JN806348. 1 97 Caldiserica

(Clostridia) AU RS R, R E® , S 25 BT 1L
I BRI AN T Caldiserica FIAREE FRi Y. X
SEGAE ) R ER I3 43 18 T DRAR B i o PR 1 B

7 VRS IR I A7/ LIS N N i Y
Proteobacteria V.4 155 fiF A A FH A 2 55 14 J5AH 5
PR UER . PCB BT COREE IR 1) , 18 A TR

SR A o3 B B A BOIR ZF A B LA g ARR
S R = - S R 2P N W S S
( Thermoanaerobacteriaceae ). 28 1 40 B 1t 28 7 L 45
SR TE HARMEE Y E AR M (2 59 SR,
VE A= W R 1 B S 2 R 0 2 S T i
BB T8 Ty 41 1 R Thermomonas sp.
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K, WNAR 3 2K B [ % B8 ( Microbacterium sp. PNAS).
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PR 94% (F1).

3 it

(1) 55X HRZEAR Lo, i R85 1 50 m mT LA 1 3T
By AR . TURYIE TOC DL S A L
i 2 B 56 He R WS 0 A Rk 1 o B 23 0] ey
47.25% | 29.55% , %5 F5A HLPI I 25 BRASCR: v 2
ARG N S REA Y el . 25 =0
I RRY YT, SRR IR | R
LERERAS. Hh SHEA I R AER LIS £
IR KRR VLR A ) ot 2B 58 Lo B2 4
M 46.73% | 36.25% . 23.19% . 35.92%.
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