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Impacts of three different hypersaline aniline-containing waste water compositions
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Abstract; In order to reveal the molecular mechanism of how high-salinity aniline-containing waste water affects the
bacterial community structure, the PCR-DGGE technique was used to analyse the change of the bacterial community
structure acclimated to three different hypersaline aniline-containing waste waters, with different content of chemical oxygen
demand (COD), salts, phosphorus, nitrogen, chloride and aniline. The results were as follows. During acclimation to No.
2 waste water, the bacterial community diversity indices decreased when the concentration of waste water increased. During
acclimation to No. 1 waste water, bacterial diversity was the highest in 5% waste water, while those in 20% and 40% were
the lowest. During acclimation to No. 3 waste water, diversities in 0% and 5% of waste water were the highest, while those
in 20% were the lowest. The different waste water compositions had different effects on the bacterial community diversity,

indicating that adaptation and mutation might play important roles in the relationship between bacteria and their
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environment. The bacterial community diversity indices correlated negatively with the concentration of COD and salinity,
but not with the concentration of chloride and aniline. The genetic variation of bacteria acclimated to three different high-
salinity aniline-containing waste waters was very high: the percentage of polymorphic bands, Shannon’s informative index
and Nei’s gene diversity index of bacteria acclimated to No. 3 waste water was the highest, while those of bacteria
acclimated to No. 1 waste water took second place and those of bacteria acclimated to No. 2 waste water was the lowest.
The genetic diversity indices were not significantly correlated with the concentration of COD, salinity, chloride or aniline.
This suggested that the change of the bacterial community diversity might not due to a single factor rather to the integrated
effects of all the contaminants in the waste water. The pairwise genetic distance between bacteria acclimated to five different
concentrations of three different waste waters averaged 0. 4724 .0. 4350 and 0. 4902, indicating that the genetic variation
induced to No. 3 waste water was the highest. Bacteria acclimated to five different concentrations of waste water could be
clustered into two groups. During the acclimation to No. 1 and No. 2 waste water, bacteria acclimated to 0% , 5% and
10% waste water were clustered into one group while those acclimated by 20% and 40% wastewater were clustered into
another group. Bacteria acclimated to 0% and 5% of No. 3 waste water were clustered into one group and those acclimated
to 10% , 20% and 40% wastewater were clustered into another group. The change of the microbial communities could

indicate a rapid adaptation of microorganisms to the change of the external environment.

Key Words: diversity; acclimation; bacteria; adaptation; DGGE

FMRAR LS Gt | R 25 R Toll i) B B R0RE, ot — e & R R R b W 2 A Wy e i A b 1 o [B] 7
P MRV AEAE T I R M LA A IR AR A WS e B KRR B A B BB %
FERL, B B EPA BRI RIS R o St REEHE AT AR & 120k 300001, B 1L
Tk # R, FEAE AR EK N B RSB L, MR F RSB, BREKEERHR
HEme . BREREMN MY RAEE HERRE T H P SR MY KR RIE T, B YRS
PERRARSL B0 25080 o AR T LAZE VA5 W B EA T P4 , (B R A AL B S SRAR S B AT A

GG IR — A M R HE Y BT R R AR S R G, P AR EZREHE, BN A/ BE
Z HHR EY RIS HREE RBIEM . BT, EASMITE RS MR R K YA R G S S A Y
PGSR AL ) ARE—25 T MM W03E B S5 2R L A D3, BB 4 3t A % P05 TR AR AL T R S iB 1T MR
HAREEIIE SRR, Saikaly A TE TSR AN RN FROKA T R A MBTIEF TR (HRX
FIEPETS VAN B R PE AR B T BT B X LaPara % 3878 T BK AL TR R GE R AE MO REE S5 i 22 b
BEIBESAF AT AR , A0 B K O REHE s LaPara 2510 5% I BR AR /K 17 SR A3 3t v 20 TR 9% 45 40 2 JRLBE

IR, BEE IR TR AR AR D o EUR 2 A OR LTS S AR R IR K X A T 25 A A A R ) G R SR AR
T, UH R TR 2K YIS o

AR PR BEBEIR L UK ( DGGE ) SR 3 F7E & A SR M U BE a3 3 ) Ae M) (IR R ML B 7 B RG IR 59 ) 9 3R
PR RE BRI P DK P , 00 HE O X0UE DNA 7319 it K E RS R ; T 7 51 A Rl B9 DNA 70 7 B A R A
ST, BN THEBE I MO IR0 B 45 11 328 , AT K BEAR ] T 755 510 R Rl 9 DNA A Be4y8 '’ . HAl, DGGE
ARBE L 30 R F T B YU RE T A S AEE RS> 7 0 AR SCRIA 168 rDNA ffy PCR 43 K DGGE A4y
e ER TR R IR K B A 20 B A PP A A R A 5 SRR PR RO AR AL, SRS R B COD TR i | SR 1 Wk BE X 4 B
VE S R AR R AR , D v AR R K FR) A M A B R R AR
1 #R5HE
1.1 #H

B BT S PETS ek B WL E WAL T Uit S PET5 T , m SRR AL T K 1#.2# 3#20 5 A
WL EMNFAC T A= B = A B RUK , pH (ER/N T 1 O RE LR 1. ) NaOH #8%7 pH 2 7.0 £/,
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®1 BHREREAKKEER
Table 1 Water quality of hypersaline aniline-containing wastewater

RS COD, NH; -N ‘E"/Té‘\]fgi TP cl- Aﬁfﬁfe KESM
Sample (mg-L™1) (mg-L™1) (mgeL) (mg-L°1) (mg-L~1) (mg-L-1) Water Appearance
1# 97000 54.11 113630 1.88 29138 3800 #:46,7% B Brown , Transparency
2# 19400 40.67 39900 0.68 13691 2480 #7635 W] Brown , Transparency
3# 58200 5.95 72515 7.56 11180 1370 FRta AR ZEW] Brown, Opacity

1.2 FE
1.2.1 FEHEISIRAE N E £

REMETS U 10% (RFR 80 MR R IMAS] LB WA EE 575,150 r/min,30 CH55% 48 h,FF A,
1.2.2  FERME KX E I

W E G RTE TS TR A B4R 10% A B R 2 S8 RV BEAS [F] R0 28 1 R 2 3R e IR K (1#.2#.3#) 1 LB
WAAREFRIE 150 r/min, 30°C 5537 48h LIS 5H = 5 48 e I3 7K e e i it 52 400 T , g Ak v 5 4R g I 7K 80y 4
B 2R 6 WK, IR/K M E 2B 5% .10% 20% F1 40% ,60% 1 80% , 4K #%# )5, 12000 1/min S .L»
2min WA, 2T - 20°CUkFEHF o
1.2.3 ZEZEF 2 DNA HHRE

YR B AP 41 DNA B3RHCR ] CATB-YA BRS-2E (8 K 35 . DNA 7£ 0. 8% SRR Mg L k)5, B T
R AE GIS BER BT R G ( LIEREERIERS A RAF]) H40 IRFE, ShruE DNA 20 7B S IR Lk
1158 & R R BE N 20 ng-pL ™", - 20CARFFA o
1.2.4 HHERELSHEEMER PCR-DGGE 4301

K FIXT R Z 8 A Y 168 rDNA FEX V3 X B AR F IR T 9%t : F338GC i RS18, BATTHIF 51 43514 «
F338GC: (5'-CGCCCGCCGCGCGCGGCGGGLGGGGCGGGGG CACGGGGGGACTCCTACGGGAGGCAGCAG-3") ,
R518: (5’-ATTACCGCGGCTCGTGG-3") .,

R FH R R 2R AT 0 240 P AL 4 DNA () DGGE 3 3 55 - AT A4k , 15 Hh Bi@ I 3 4514 : PCR B 1k
R 20 pL, a5 2 wll x Taq B§ACESE s (10 mmol+ L~ Tris-HCI, pH9. 0,50 mmol-L~"'KCl,0. 1% Triton
X-100) ,0.4 wLmmol-L™'dNTP,0.75 U Taq & (It 55 E A ARERAF) ,5 ng #it DNA, FR 5114 2.5
pmol ( | Sangon /A H]) ,2 mg-mL ' 41l i& 4 & 4 ( bovine serum albumin, BSA) ,

714 )W AE PTC-220 %Y PCR 4% (32 Bio-Rad A 7)) 4T, R FAFE ¥ ( Touch-down ) PCR #3427 :
94°C FiZs M 5 min,94°C 25 1 min,65°CiB Kk 1 min(&:fgE 1 MEFHF FRE 1°C) ,72°C ZE{# 1 min, 3£ 10 MEHF;
94°C A5 1 min,55°CiB K 1 min,72°C ZEff 1 min, 3t 25 MEEF ;72°C 584 FE{# 5 min,

P3G 7 TR SR P AR T e OUAsh 38 5 JSE v PRI, SR TR M TG M K B2 Oy 4% 3] 8% , A AR Mk B A 35% B 55%
(100% ZEPEFI A 7 mol - L™ f FREFN 40% (K T H B ATR A 4) o 1| x TAE SZohiEW,60°C HJk 9 h, gif¥
B 10 pL, Ik )5 4R Y%, Epson 1680 A HFIRTF . FAMEXS BN ABRAEEAR DNA S DL B & g, FI R
KA DNA,

1.3 BRGS0
1.3.1 RAEIHEL

Xof BRI PR E I b X AL B, B AR 17, e €07 A5 E 0 ~ 1 JRIR B AR
1.3.2 BEESHZHEES T

% i Excel-Biodiv {4 1155 1381 A= Wy ¥ ¥ 2 BB 2 4% M35 %5 : Shannon-Wiener Z2 445 % . Simpson £
FEPERE SR 5 B HE 8
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1.3.3 BIEZRMT

3% Fil POPGEN32"" #4388 2 250 A T 43 %, Nei” s F %A1 Shannon’ s {5 B 5 ¥,
1.3.4 B4

WL HE R TR A DPS Bimab B R 45, FIH DPS k4114 Nei AL HE RS, R A UPGMA 35347 0 ~ 1
LGP T

1.3.5 HUESHT

K Fil SPSS 13. 0 BRF B KI5 22047 (One way ANOVA) X SAEPESEEL. COD, ML & B ZER AT BE
PRI o
2 H#R

2.1 3 FBTKEE FAE L A 3k

3 FREEFRRE BOK MK BRISIR 22 R BOR, BN & 85 COD BEZ [0 A BA B B IAR K, R W 3 K
IKHBR T S EIMNEEHEES W EYR . Hrp 1#%KK) COD., (Cl™ B & B R 24K I S0
B COD, K& B, 3#BUK M B Bk (5 CL & B, SEHRI 3 Flms EhAR Ik Bk % 4 7
WEA M. BEE BKWRBE B3R, 40 59 A RECR D, AR R K B AR BRI BR ) 2 60%
150 r/min,30 ‘C}EFF 48 h 7, WK ODgyp <0.2 , NFAREEHE TR . T 40% WEBKH T & MAE RS Bk
BRI, ARG H T, A4 X R % & COD, (Cl \EE R E R & 8. ARWER 3 Fm S5k R K 1
COD, .Cl™ FE R AR B IR 2 Fin,

®2 FERETHERBEK COD: . Cl™ @ RERSE
Table 2 The content of COD,.Cl ™, salinity and anilinein different concentration of hypersaline aniline-containing wastewater

e piE CODg, (mg-L°1) ZE % Aniline(mg-L~1)
Concentration( % ) 1# 21 34 1# 24 3#
0 0 0 0 0 0 0
5 4850 970 2910 190 124 69
10 9700 1940 5820 380 248 137
20 19400 3880 11640 760 496 274
40 38800 7760 23280 1520 992 548
v piE Cl™ (mg-L™") b4t Salinity (mg-L~")
Concentration( % ) 1# 21 34 1# 24 3#
0 0 0 0 0 0 0
5 1456.9 684.6 559 5681.5 1995.0 3625.8
10 2913.8 1369. 1 1118 11363.0 3990.0 7251.5
20 5827.6 2738.2 2236 22726.0 7980.0 14513.0
40 11655.2 5476.4 4472 45452.0 15960. 0 29026.0

2.2 R[FYBE R AR K Y 7R P 40 B g L e

K DGGE ARG M AN IR e BE v AR Mk B /K 9 Ao i 72 v A R AR v 254, HL PP R R BE 19 248K Bl Ak ad
P AIE R 16S tDNA [y PCR-DGGE 5 R 4NE 1 fi7R . ARV HIBK LR ) 16S tDNA Z87H I RCE
SR EA AN R E KA, R RV = A R K P A A& o B i B A R S, EARR
IKYMEE R A AL R B E AR, 2T 407 16S tDNA #) PCR 73 7= ¥ i) DGGE i ik 45 R, i
POPGENE #{F PRt R B SRS RLR 3. 3R 3 AL, A 3 A B A 24K Bl bt e fe 2 , (R 2 25
JH 733 Shannon” s {5 SFE A Nei’ s 58T LL 3#BIK ey, I#BUK IR 2# K&\ AR, RIIG L RR K
R 3#E K o AHRNET BRIEAE ZHAEISIRS COD, (Cl™ \Eh AR & B 2 (8 B A 7E & TR (P >
0.05),
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2.3 IR BE R SR AR B K B A X 4 B R 45 AR A
PR

3 AR R R B K WAt A 4 R R A5 A
ZRAEIEBINGR 4 B . ARIVEEER) 14K YIHLEn
H, L 5% BROK WML 40 B RO Vs SRR R TR B, HE 2
W T 0% BOK YL , T 4¥RBETH= £ 10% ~20%
i, S E A Yk BE ) 8 T Z R R, (S W E T R R
40% B , ZAEPEANFEAS AL s FEAS [R] MR BE 19 24 )% 7K 94k 40
B B VR BB I , 40 B REE SRR T R TEA
(R B By 3#EK YL AR R, 5% B 7K B AL 20 B B A %
ZAEPEIEES 0% BOK Y48 BAH R, (5 29 BE T 2
10% ~20% B, S 65 & B FRO 38 Jon it 2 7 T o, (H 49
BETH R 22 40% B , ZZREPE T T 20% IR 7K 9 AL 240 1 o
SN RTT 22500, 3 RS R B v Eh R R R Kk W4 ad
TR 2 B R V8 45 0 S AR PR AR S N RV B R K
COD, \Cl™ \Eh R i 5 B 2 6] B A 6 R B3k 5 B
7,3 FE RIS COD, MR SR Z A7 B
TR (P <0.05) ,{H5 ClI” FKjg & B Z EIAFER
EAR

krababbbRiad ki

B 1 2#R 3R R BK A R BE YL 40 ) DGGE 43 B 1813
Fig. 1 DGGE profile of bacteria acclimated by different content of
No. 2 hypersaline aniline-containing wastewater
1:0% BAKYIALANTE 52 :5% BKPIAL AN 53 : 10% BKDIAL 0T 5
4:20% JEK YA T ;5:40% JEKPIALAIE  1: 0% wastewater
domesticated bacteria; 2; 5% wastewater domesticated bacteria; 3
10% wastewater domesticated bacteria; 4; 20% wastewater domestica-

ted bacteria; 5: 40% wastewater domesticated bacteria

*3 TEBHREREKICHARNBESHYE
Table 3 The genetic diversity of bacteria acclimated by different hypersaline aniline-containing wastewater

B A Z;I’S%ﬁ?ﬁl EZVASEER & Shannon's %ﬁ‘ﬁf‘é‘ﬁ Nei's ZREPERSHL
Sample  Bands umb(?r of Percer}tage ?f . Shan'non's Nei’s diversity index
polymorphic bands polymorphic loci( % ) informative index
1# 33 17 51.52 0.3023 +0.3090 0.2071 £0.2167
24 47 15 31.91 0.1766 +0.2728 0.1194 +0.1895
3# 34 27 79.41 0.4625 +0.2505 0.3144 +0.1761

F4 FERESDEREKILDEDHEEFELN SR

Table 4 Bacterial community diversity indices of bacteria acclimated by different concentration of the hypersaline aniline-containing wastewater

ke Shannon-Wiener Z2FEM: 541 Simpson ZEEM:FEEL ESNCiEi
Concentration Shannon-Wiener diversity index Simpson’s diversity index Richness index
(%) 1# 2# 3# 14 2# 3# 14 2# 3#
0 3.3322 3.8067 3.3322 0.9643 0.9778 0.9643 28 45 28
5 3.4012 3.7136 3.3322 0.9667 0.9756 0.9643 30 41 28
10 3.2189 3.6889 2.9444 0. 9600 0.9750 0.9474 25 40 19
20 3.0910 3.5835 2.6391 0.9545 0.9722 0.9286 22 36 14
40 3.0910 3.5553 2.7081 0.9545 0.9714 0.9333 22 35 15

£5 COD, . Fi.Cl- RISES SHMEERZ BAHEXE
Table 5 Correlations between the concentration of COD(, , aniline, Cl~, salinity and the diversity indices

L REMEFE B Diversity indices COD, W Aniline cl- &b Salinity
Shannon-Wiener & FF 452 -0.5791* -0.2238 -0.3287 ~0.5451*
Shannon-Wiener diversity index

Simpson LA FE %1 Simpson's diversity index -0.5503 * -0.1875 -0.2882 -0.5225*
& BEH5 %K Richness index -0.5824* -0.2508 -0.3541 -0.5455*

« HA W EMAL  comelation is significant at 0. 05 level
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2.4 N[EIYRBE R R MR R K DAk 4 B B 38t 1 B S R SR 25 R

%:F DGGE (¥ , R i DPS R {41155 Nei BEPER] , 45 R NK 6 ~8 fim. 5 FORFIMREE R 145K D11k
R 2 8] (S B AR BEES O 0. 4724 ,0% 5 40% JE 7K YL 40 B i st 5 BE B B K, o4 0. 750050% 5 5% FRK Y
LA B BE B /N, 1 00909 5 FhAS [RIVE BE 1 245 7K DIl 4k 1 4 B 22 18] (- 38 AL B S Ok 0. 4350,5%
55 40% Bk YIAL B 1L BE BT BR, 0. 7500 520% 55 40% [ 7K WAk 40 B8 1 38 AL BE B e/, O 0. 1459, 5
PR )R B2 1) 34 7K Ik P 200 B =2 1] 14 ~F- 28938t A5 BE S O 0. 4902,0% 5% JE 7K WML A T 55 20% 15 7K DAk 4H B
HIB R B R, 2 0. 7500,50% 55 5% FK WIALAH & 8 & BE B e/, O 0. 2500, 48 ELAE , KA = 3h R ik
K YIfb R P A R AE T KRR SR, o 5 iR Ar S i K J2 34K .

F6 H#EKAEREYLAEE 8 HiEEER
Table 6 Pairwise genetic distance of bacteria acclimated by

RT MEKRAEREVCAEZ B HREES
Table 7 Pairwise genetic distance of bacteria acclimated by

different concentration of No.1 hypersaline aniline-containing different content of No. 2 high salinity aniline-containing

wastewater wastewater
1 2 3 4 5 1 2 3 4 5
1 - 1 -
2 0.0909 - 2 0.4546 -
3 0.4000 0.2727 - 3 0.4546 0.2000 -
4 0. 6000 0.4546 0.6000 - 4 0.4000 0.5556 0.3333 -
5 0.7500 0.5556 0.5000 0.5000 - 5 0.5556 0.7500 0.5000 0.1459 -

1:0% K YL 52 :5% B KPIAL AT 53 : 10% BEAK JIAL A0 B 5
4:20% J5 7K B 4L 4 B 5 5 - 40% SR K Bl 4k 4H B

1:0% BK YA 52 :5% BEK YL LT 53 : 10% BEK P40 TR 5
4:20% J3Z 7K B4k 40 T 5 5: 40% 152 7K 94k 240

1. 0% wastewater 1: 0% wastewater

domesticated bacteria; 2: 5% wastewater domesticated bacteria; 3: 10%
wastewater domesticated bacteria; 4: 20% wastewater domesticated bacteria;

5: 40% wastewater domesticated bacteria

% DPS By ib B R G0 i 2 T DGGE Hdfa ) Nei
BERGAERE , LA UPGMA 3£ BEAT RIS, 45 R K 2 P
o 5 A [R] He BE e R M B K DA 5 7R A 4 B 4
AT 2 . 1K YIRS 0% Fl 5% K Y
PRI ER RAE—2, FE R 10% R K I AL 40 B 23R ol — 4,
20% PR AL AR T A 40% [ 7K B Ak 20 1 3R 72— A
— 4 28K YIMLIE 5% RK YL AR R A 10% K 3
AR ERSRAE— , FE A1 0% K Y20 B 3R Bl — 4L, T
20% K HIAL AR T A 40% 15 7K DN A 20 B[R] 3 A —
;34T IKINL)E ,0% 71 5% BK YIAL 40 5 R A — i
—H,20% 5 40% FK YL A E R E—E, H S
10% SRR YL R A 75— A o
3 g

domesticated bacteria; 2; 5% wastewater domesticated bacteria; 3; 10%
wastewater domesticated bacteria; 4: 20% wastewater domesticated bacteria;

5: 40% wastewater domesticated bacteria

#8 MEKRAEREYLHAE Z EHHEEES
Table 8 Pairwsie genetic distance of bacteria acclimated by different

content of No. 3 high salinity aniline-containing wastewater

1 2 3 4 5
1 -
2 0.2500 -
3 0.4000 0.4000 -
4 0.7500 0.7500 0. 4000 -
5 0.5556 0.5556 0.2727 0.5685 -

1:0% KP4 T 52 :5% B PIPL AT ;3 10% B K B4k 4
T 34:20% JEKYIMEL A 3 5:40% FEKYI4LY4HE  1: 0% wastewater
domesticated bacteria; 2: 5% wastewater domesticated bacteria; 3: 10%
wastewater domesticated bacteria; 4:; 20% wastewater domesticated

bacteria; 5: 40% wastewater domesticated bacteria

3.1 R[RIHEBE R R A B K WA X 4 T S SRR O R
PG R R A R W B RO S R, £ SRR RIEEE YL 50 . REE

IKEIEFENFE G KA BRGS0 A YA B R Ge 7 A ity , EhBE R AR TR S RK A WA B R G Y AL B A%
KT, BRTIEEREEES BB R o BRI R I b AT LA M 15 U8 40 75E L 1o b 2K
kB Y R, TR RIS R ST IOVE A B 08 & A A, A B MR Bk, BB YIS
IR TR AL , Y PETS VR I A 0 ) SR PRIt R D B, D A 4 P A AR 0 , B2 0 ) SRR PR/ 27 R
BT TGS R EEAS E AR T XA AL (e an 2# K R YIS 72 b, BEE RK R B 32 5 , 240 B 2 e ok
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/], Benloch %! F1 Casamayor %' ¥4 %% PIL b %5 £h
WRBE TR A MR TR Z R AR . ZERE DI
fhit e, B SRR T M AN W3 1, S A ) R 2 0
GBI IR EAEAARRL b SRR A EE B,
B, 1 DCGCE s pk BB AR FEE R K 0,
WEE BN, — 2 3 50 B D LRI R, T 0 01z o0 035 046 058
— Sy A S TR , B E R LA, XA TIE o L.
TR AR TR MR A 2R AL A5 B AU W B VR RE B IR 5%

a
0% ——
5% —oI

10%

20%

]

TIE MNP AR 0% o
(ERE 140 3# K UL 22 op, BOKWRBERT A 20% ——)
RN —E R, W 5% I 145K L 0% ——

R (O RE TS AP RS , B I T 0% KL 0 010 0z 031 o041 0%
GNE, T4 ETHES B 10% ~20% Y, WBEEREEMR 0% |

TR HT T W 7R VR BE ) 3# B KWL op 5% 5%
B BG40 B O BE T S REMERE B S 0% Bk ilfk ey '
AR 24 T 5 10% ~20% b, B vk T ]
TNTZHT T W X5 Li %0 EBF 52 4 1 15 Yo R K X T T T E ¥ Ry Ty
R B M B T 2 BB 45 A IR v
BE 5 e Xt etk WV RETE SRR M A ) B OB, TG 785 ¥k

B2 3 R s R BOK A R BE DI A B i RGeS 2K

BEH)I5 5 (KT 10000 mg-ke ™" 5E3H ) AT LS B4 0%
R SR BT TR

I, LI 28 B T @R A S, RAS R YL
BAPHEEMI RN — N EEER . AR
W U R AR A& L, BNZERNAL T, e
IR R U, IR R (R A 5
AR R AR —ABE, XA B S R KRN
K AFBE AR B TR A AR ERE &

Fig. 2 Clustering result of bacteria acclimated by different content of
three different hypersaline aniline-containing wastewater

a. 1#K/K; b. 28 K; c. 3#KK; 0% :0% FK YL H ;5% -
59% Be K WL 310% 10% He A B4k 407 320% :20% Bk Bk,
A ;40% :40% KK PI4L 4T a. No. 1 high salinity aniline-
containing wastewater; b. No. 2 high salinity aniline — containing
wastewater; c. No. 3 high salinity aniline-containing wastewater; 0% :
0% wastewater domesticated bacteria; 5% : 5%  wastewater

domesticated bacteria; 10% ; 10% wastewater domesticated bacteria;

20% ; 20% wastewater domesticated bacteriay 40% ; 40% wastewater

3#BK YL  ,40% K AT BE 2% 55 b 7516 40 1 &
HERAE , T L S 4tk B T 5 T 20% 41 5 1H 40% Y
VHIEE7K AT BE X 4 7 A B S RO R2 ), T R K0 2400 T 22 5 9 A 28 T AT 52 e vk B , AT SR B i AP S5 R T
20% JEKBIL . TTE L#EKPILARE 5% KR KA BE T REA AN RS0 T, S AE —ERRE LiFR T
AR YR AE , AT R B SRR R T 0% BRK DAL B AR o
3.2 R[Aw AR 2540 TR K 9 Aot 72 Hh 240 B A5 AL e S

i 16S tDNA ) PCR-DGGE £5R 0 7R AT 38 B9 5% B 2# K YIb S e fe &2 (R S A 0LA B 203
Shannon” s {5 B35 %M Nei’ s 38 B LA S#BK ey , I#IRIKIRZ 2# B K Beffi o 2T DGGE MBFFT4E R, 14.2
# 01 343 A ] ) e SR P R K AN ) 9k BE P 40 T 2 1 38t A B S 2 531 A 0. 47240, 4350 A1 0. 7500, R BAA
IR A BOK YA R R S BABORHZE SR, 5|2 S ROKHR 3#E K. L UPGMA B fT R
ST, 5 BRIV BE s Eh AR AR BOK WG R O 40 B 2 R B S8t o D I 2L . B L4 2#BK R, 390 0% (5%
BEKYIMEA R A 10% K YL AR B3R B — 4., 1T 20% H1 40% R 7K Y20 B 3R A3 — 4L 5 8 3#IR K KA, 0%
5 5% FK YA BR B—4, T 10% 20% H1 40% JRK YL A iR Rl T —H o X R RRER KT A E
TR AR R AEA R MWRE . TEARTITTH 3T TR 2# B KR UL, X MR 20% 5 (HXTF 3#B KR

domesticated bacteria
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U, XWBEN 10% o A R B BK AR BE X B BRI , 0 BORE P S A A T TR AR fb o AR 7R i
e ZREMESEAR S COD, \Cl™ MR Ik & 8 2[RI A AFAE B3 P SC X R W R AU K O S 2 1k, A R % 2
FEPERY AR B T ERALBOK H TS TS R R R e fE SR AR — A R .
3.3 BRAKK B YIRS A A AL R

TEYILERE R, BEAK K B S A ) L i ) SRR, TR I, I 7K 7K TS 2 i 35 1 45 e 9 A iy 22
R BRI , e A1 (9 RN ], XA 0 9 B Wi R[] o LaPara 2511 A K S [6] 9 B 7K 7K R AT
LAB R R ALK K A WA B R G I MRS VR A U SRR AR (b . AW R FIAR 5 20 M B s AN RV v
TR RE IR YL R T AR VR S AR S BUK CODG, Jedh & B2 [AI3I777E BE R AR B2 3 R 4%
YRS Cl” ARRE S B BITCH AR . X R IARK 5 2R BEX 40 R REVE 454 I AR R B B i 5
[l TR K B R 281, EZIKXCH%J%TK*I%TZSH%’I*EI&E#E ERZHAYYIR, Hit, Wikl T
JRIK 7K B YA 3 2 v 40 B B S T RE R 22 R IR T 2R AR S
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