ISSN 0250-3301 CODEN HCKHDV

(HUANJING KEXUE)
ENVIRONMENTAL SCIENCE

.
.
.
EECLELY
Vol.39  No.

2018

HhE R B A SRR ST AL E
A4 4 & M B R




w % # 3 #39% S

( HUANJING KEXUE) ENVIRONMENTAL SCIENCE 2018 46 5 A 15 H

H K
BERATA AR (PM, o) HEBCIEE 735 s LA LTI ] - veeeereeeeeene e
................................................... FaW, FEM, RARR, BE, AT, BA, BR, AL, BKI(1971)
IRE T PM, A UL AMRIE | 2SRRI -oeeee oo e Lo B
------------------------ R, TAW, R, FAE, FH, REE, BARR, WER, SR, FH, KKI(1978)
:”3/.? %AK]_ PM25£P7k{ﬁ~f$3ﬁﬂ[?“§w’§’ﬂﬁ&ﬂ€ﬁﬁ*ﬁ ................................................... %‘%»{E’ @Eﬁ?’ _{E]ﬁ\/l‘g( 1987)
S PP KT M L DN, ORI T AHESORIIGT - figs 825, KT, T2, i3 (199)
ﬁmﬂ%mmomﬂ%ﬁ&&@%ﬁéﬁ ------------ EAA, Rk, BAE, KER, Kuf, 2T, 28, T175%(2000)
HEFRAR ZW s At B B RS mﬁ%‘ﬁ%ﬁ&ﬁﬂQLhL ..............
.................................................................. s, MR, WRER, THEE, LW, K, FEA, KW (2010)
[_AE‘J\J_L‘HLZjJiD/\ﬁ#?ﬁkﬁiﬁﬁﬁiﬁ%& ................................................... 7(:]:% %‘5?? ? %(2015)
SR TV AP TSR IR TFIREHEFIE  coeveeereereeeeeeeees HEE, A, EME, UK, X E, MEE, KEH(2023)
L] N BE HSPF AT S BN SR PEIIFIY  w+eeeovvvrreeeessssosnnreeesssninireesenaninsstaeesasensnes BRI, FuedE, T #(2030)
e B S A SRF, KX, A, KRR, 4 2 (2039)
FPETE K A RN LTS GRS R PFA --oevee e WA BAKE, & L, BB 4%715( %%,ﬁﬁ%lh%(m%)
KUV A LRI TEICHFAE IR R ovvseeseessnes oo b EfH, OT, KR, FEA, #2056 )
KT CHMER Z IR PRI 0 AT BITFERRIT ooeeeeeeesesessse s ﬁ%ﬂ%?fﬂ K, WA, B4 F(2067)
&M@Elﬂ%ﬂdﬁﬂiﬂ@;ﬁf’ AT HILIRAFAE - oveeeeeeeneeeeen P e, B BRI, ¥ OOA, B R, HITE, K B (2075)
TS IR ARV X Jﬁﬁ?nﬁ@@ﬁﬁﬂ%%i%jﬂmﬁ ...............................................................
..................................................................... N Hiﬁc R, iR, takak, K2, A4 (2086)
S S LT P AR LTS T S AAIERE  ooeeeesenes b RH, GEH, WEW, AT F, E4l4(2095)
IR WL AE 2K B 55 P B TERE LAY L B[R ZE AT v vvveeeeeeeeeeremmmminniiininnns B LIRS
............................................................ ﬁ }(U}]ﬂfﬁ i/ ﬁ ? ﬁ% ;(;JX ii‘ﬁ ip)}saﬁ gl}gﬂi(zloél)
SRR K AR 1K DA 25 4 5 TR BRI 2 }}ﬁf{ﬂ}?ﬁﬁ}*ﬁ ..................................................................
"""""""""""""""" RN BFEE A, 24, B, F¥, Douglas Haffner, Christopher Welsener ‘?{%55(2117)
U T B K- LT K P B S SR R AT ooeeoeeee e B Grf2 fy, WEH, XAE, B (2126)
2K =K R I Rk R S %ﬂ\ﬁ\;ﬁ%@ ...............................................................................
......................................................... 5(|J % lﬁft K;H(L %E/q’ ?}’ﬁ [ﬂf%% 5\’&1%(2135)
PIRIGUACHIIAT E B K AIBUK A TUASBRAGIENE | rveeivenseres ool o Sk | I, B, R E R (2148)
KU B R SO bt & SOM R, RS R, HAE, T %k B a(2154)
UYL 2 2 DU T BRI A2 D A IR oo op e I, R, é%irs‘a: LEIE s, WE Eg2les)
R R e U EIPIE L ALIE ST Rt i g, FOPR, B %, B W)
KIEJA&%#FXT ZnAl LDHs 78 k] @i%[@;&f%ﬁ%ﬁgﬁﬁuﬁ ................... r.. v .l s } ............................... '
.......................................................................... fi ?i’(#’ﬂ@f; EEII:H 7]‘};{/% &ﬁ %r%p ﬁ- (2184_,)"’
ot 2 Vou ﬁmih%%} Fﬁ7kﬂljﬂ5%%ﬁ .......... P N gjr%'i] WE ;ng_ %%0195)
TR (U PR L (T (LA LB AR G oo SRS B A Y W )
FRAEA A W W KR T As (V) BOFEFIBICHD -+ -5 I S ORI 0. A 1. N S zg% %ﬂ%gf R, INEF2211)
DOM BN 43t E T 10 1B BHE - L G P B B G -5 e TR, ML, KE(2219)
Vi AT P AT LR BRI TR oottt WER, THH, KR, TRE, BK(2230)
ﬁ(ﬁféﬁﬁuﬁﬁﬁt{w% ......................... + . .. ,/'f .................................... XA, FFE, KER(2239)
I K IRV TR L7 50217l KT MR oo WEsE, RORE, REL, E, BRE B (2049)
d:%ﬂ;é CANON fir%&féﬁbﬁ/”jﬁ’ﬂﬁ MFBBR §|J MBBR  ceeevreereeesmmiiiiiii, ﬁ—?baﬂ’ ?%’ };’]E—E, ’Tfh’ﬁ‘(2256)
AR D BRI S e MRS, KWF, KRE, AT, THA, £, B2 (2265)
R ER 3 Fh A B AR IR B I FE TG VR AP B LA v eeee e EE@EEE T, *Eﬂﬁ’ 5&¢§Xﬁ€](2274)
iy mm&ﬂﬁmﬁwwﬁm%ﬁﬁm%%%ﬁ --------------------------- R, KX, FBI, B X, KAk (2283)
RN i) L TE T TR TR -+ oo eeveeesees s B, BRM, WER, Hobk, Fh, KA(2289)
T VR R P B OIS S ATFE veeeeoeneeesenenesn R, RE R AR, £ F H(2296)
7R B/ A XN O A2 J 5 T RS AR B LR W A 3K - CMANZE, Xk, F&, R, xEH, #4K(2306)
ORI B X X CH, , CO, HEBCRAIE X I = 5 #r - - R, e, MIRR, ARk, REX, K#(2316)
VA9 i BT 55 50 A DX AT CO, N.O FE +oovvvvoevesenenos ZH WM, FE A R RTR, = &k R (2330)
B TSI LB S TR CO, SRR oo s eI, R, TR, BTE, AT, KARK(2339)
P B P B0 5 KR 0 2~ AR By - AR, B, WA, FER, e, IE, FER, HER(2351)
AN TRV AR B 20 A i 3 T IARHE BRI R oo FF, BE, Pk, WA, FYLHL(2360)
ITS (55 i 0 P B 50 BT R A U A ) R S G AL, oo oo A, AT, K, EHF, KIEH(2368)
R IHEH J7 ST FE K B B oo v BAB, KA, REX FRE, VA (2380)
JRIFE S A A 7T K T A R A SR AR PREAR PR 7O i - B AU, AT, R, B —, K A(2389)
Klﬁlzu{éﬂﬁaBﬂi%&ﬁz#’%@ﬂﬁ ~~~~~~~~~~~~~~~~~~~~~~~ Ko, KE, BEA, BUA, MEF, THE, TEH(2400)
PR A - BRAARE B U 5 R Y 5 - Bk, BAE, TR, EX%, XK, 75, BE, X EIH(2412)
%ﬁﬁé%ﬂ‘@‘?ﬁﬁ%?E@%iﬁiiﬁiﬁi%ﬁﬁﬁﬁﬁﬁiﬁi SAE - BB, TR, KB, BAROT, AR, EE ) R, % XA (2420)
B0 PR eSS A TR R R SRR 5 oo WM %, Wi, HEM, RIEE, WEK, BB, HEF(2431)
SRS B RE A ZE RIS 5 S RS AEABIBEALI < -vvveermmeeeermmmeeennnnneeanneeeannireesaniaeaans wEkw FUE, AR, JAEIE(2438)
TPk B Y RS i0D i RS KR, R, IREIR, R, £, B, B B (2446)
S DS A AR T BT A F I oo eeveveneesenen BACE, I, FER, EAM, Kk, T 5 (2456)
IKTER IV KRR BB A BRI T ST +eeveeeoeenessssenes e Efh, TEE, RAEZ(2464)
ARAETRNEZE (R I AL KRR B - vvee oo BT, Ik, B, Kk, EAB 2 5(2472)
%%¥ﬁ7ﬂi?ﬁfa%ﬁiiwﬁ%ﬂ SUMHITA,  evveseeesseenseneens el T BEM, BF, B, B E(2480)
S PAVEAEENA 3 BRI BTH) PAL IR oo KR, BHE, AR, Kol FWHE(2489)
FPE:IPM 25 NI L R BT ZE 40T e reeeeseeeee oo Bk, BTk, BAHE, Wk (2498)

<<Hi““ﬂ >>ﬂEﬁF'$(2o94) <<Hf*ﬂ;¢>>mﬁmmu<2164) {55.(2183, 2411, 2445)



39 545 5 7 1% Bl 2 Vol. 39,No. 5
18 4E'5 A ENVIRONMENTAL SCIENCE May,2018

R EENSZNE S RELEERLE

KPET, B, B,
(PURE R BEIRIR S A BE, R 400715)
R, NRT S 2T R A BHLE], MWTEFE PAHs (polycyclic aromatic hydrocarbons ) 15 4% A9 £ 58 Fp & 42 4R 0 T 2511
FCREAL R, 385 Mlumina MiSeq W5 X0 HLAH G REVE 45060 T 1 /b, SRR AR R vh B A g 7 32 A4 [ PR AR
(NO; ) | MEAH R MR (NOS ) J ¥k | RSB [ RALL R (N,0) . BTN, ) ] 77 Az 2 T S i AL B A WA 56 9 narG
(periplasmic nitrate reductase gene) Fl nirS( cd, -nitrite reductase gene ) 3k Kl F= B (Y8l 454k, Tlumina MiSeq M 2552368, 8T8
W 1Y Pseudomonas J&12 15 48 TRRE 1 = B2 e oy (R TR . o SR BRI 25 SORH AL B TR RE O o I X ZR IR R iR 54 49. 1%,
FHIWI(1 ~3 d) BORII(7 ~9 d) ZBRERE R T2 S, (HENTHRE S TR (3 ~7 d) FEEMEAR (P <0.05). HiRH
6], BRI D NO, VRSB RS, 1 NO, BURIIIAESS 1 ~3 d. iR 3 ~9 d, NO, WREEM B N, HAER: 7= H1]
(3 ~7 &) RAGM BT, RAEREFRARWI (7 ~9 d) K BB AN, 0[ 3. 39 pg-(L-h) ~']FI N,[8.97 pg-(L-h) "' JH™
éE Elﬁ??%ﬁl‘ﬁﬂ narG J¢ nirS %Iﬁﬁﬂirfﬁlﬁﬁ??ﬁﬁlﬂﬁﬁiﬂ i%ﬁﬁligéi[ﬂﬁ?*ﬁﬁéfhﬁﬁi%ﬂirﬂﬁﬁﬁﬁi@ﬁﬂ 4k,
RS R RS ) NO, IR J R A P A B B T BE 5 2% Y D S B o R AR (IR, 5 SR m] it — 2D R AR 2R %
Eﬁ ﬂsﬁlﬁﬁmfﬁﬂ e -

S

KRR Z5; WAETERE; Sk DA ; AEBEHLE] W Y, |
FESES. X172 XEARIEE. A XEHS . 0250-3301(2018)05-2438-08  DOI: 10. 13227/j. hjkx. 201709074 iR

Investigation of the Coupling Meéhanism Between Néphthalléne Degradglti'if)'nfal}d
Denitrification ", of a Naphthalene Degraded Bacterlal Consortium” I-J,n_d"er

; = '

Demtrlﬁcatlon f r FEE K 1
ZHANG Ze-yt WANG Ming-xia, CHENG Yongvyl ZHOU Zhi-feng”/ 4 " @ :
(College of Resources __and Environment, Southwest UnlYf‘rSlty, Ghongqing 400715 ina) a o

Abstract To investigate the coupling meLhdMsm between ndphthdlene degradation and dénitrification using a liquid media containing
naphﬂlalene (sole carbon source) and nitrate , amaphthalene degradatlon bacterial consortium under defittrification was enriched from a
soil with potentlal"rlsk of PAH ( polycyclic aromatic Hydroc arbon-)’ contamination. The bacterial community composition of the enriched
consortium/ Was analyzed by Illumina MiSeq Sequencing. Subsquently, the enriched consortium was cultured under anaerobic conditions
for 9 da}{s; and the concentrations of electron acceptors ( nitrate and nitrite) for denitrification, gaseous reduction products (N, O and
N, ) involved in denitrification, and abundances of denitrification concerned genes (narG: periplasmic nitrate reeducates gene; nirS:
cd, -nitrite reductase gene) were detected at days 1, 3, 7, and 9. The result of Illumina MiSeq Sequencing showed that Pseudomonas
(Proteobacteria) was the most dominant genus in this enriched consortium. Under anaerobic conditions, the naphthalene removal rate
of this enriched consortium was 49. 11% within 9 days. Relative higher naphthalene degradation rates were found both at the beginning
(day 1-3) and the end (day 7-9) of incubation, and these were significantly higher than at the middle (day 3-7) of the incubation
stage (P <0.05). The concentration of nitrate decreased during the whole culture period, while the concentration of nitrite increased
during the initial incubation (day 1-3) and rapidly decreased from day 3 to 9. Furthermore, obvious productions of N,0 [ 3.39
pgs(L+h) 7'] and N,[8.97 pg-(L+h) ~'] were only measured at the end of incubation (day 7-9). The abundances of both narG
and nirS increased during the incubation, indicating the continuous growth of denitrifiers in the enriched consortium during the
incubation period. In summary, this study illustrated that both the nitrate reducing stage and gas producing steps of denitrification could
be coupled with anaerobic naphthalene degradation, which might be helpful for a deeper investigation regarding the coupling mechanism
between denitrification and anaerobic PAH degradation.

Key words : naphthalene; enriched bacterial consortium; denitrification; anaerobic degradation; coupling mechanism
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