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 E: R AR B SR K AOK A Y RS Th R
Wi, SR F 7K B2 4357 Fl Biolog-ECO AR , 431 T ) % ¥ 3R AL IR FH /K 1A
B AW 2R A3 2 P oK BUPE b AR 0 AU R AR E . 45 2R
BIR: (1) BARAMEAABIER T FREKAER  EHREA .
R EKFE, H B ERE T IR KA H B E A EY (TSS) &
Ho (2) X BLH A0 A W 28 A 4E K PRI AE W R P S B AR L 3R
(average well color development, AWCD) 7E8% 3% 108 h 58 THaE,
AW ZR A AWCD & H X FRAH 18% ; [R] ik A= ) 28 ] 3R Ge K AR s A=
YR T X R & W FERAK A S P2 AR B 5 X b 2 4K ARG
AP A TR BUR B, A2 W) 2R I 4 Shannon-Wiener F8 81 &
BEFRE B R T B (P <0.05) . (3)2 HKIAMAEMRER KA
WHFAE PCA 73#r 28, 4 1 (PCL) STRREE N 66. 9% , F 4 2
(PC2) TTBREEN 12.4% ,2 S KRB Y) 2 R 8RR Th Ak 2=
SR B, FRFEK RN A ) 2R B H AR W LA R K i, 1
Ik RS P RS 1 , B ma K A R T R

MRE=R: EWEABRIERN—
T K = FR L R , B E
o i 7K R 5 o 40 B A AR R
SRZEY N [RIMLAE A R Bl K i
B9, (B A Y LA i —
BT A SN ) RIB T B
MEHR, RIEDEARET 5
PR A YRS T R, JFA5
SR, N EEA Y R A AE
YERBEEER —ERELE L,
KW R AEYER MAY
#7% ; Biolog-ECO ; BRAUHHFAE
RESEE: S917

XHAFRARR: A

BHf, K= REREPHEE BELEER
TR LA I Bk = A 200 0 9 9 S it L 28 B A
AFRFE R R R L RE R Y B
A (Biofloc technology ,BFT) g Fk AT T4& M T iRt LA
IR A, AL AT L SE B3R R G R K
ST K BRESE , LT AR 0 35 55 3 0 Rk
T, T DUAR T SR B K A o o W BEVE 2 RE D
T, AR R A . BFT 2ilad Ak
TRANBRIEIE T K i C/N, 4R B K AR 5 3R 00 Lk W3
PEANBCR: , R A W RGP, Bk ik R
A ERFECREAE R, Bl R s
BT N B AFREKRT#8 i, T A 258
PR AR YRGS EA R S
DE SCHRYVER %" B 5t & AW L H R G+

R HHA: 2014-12-02 f&E H#A: 2015-04-04

TN ) RBR, R3990 TAN LR, SRR IFMEY
EEPER, DRI T FREKE T, T IR
ARG v B A R T R A
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TR T8 IF B BT X , A BB TR FE/K AR AR 9
LA YIIRIET K &, B T @SR FEK R
AW 2R A 3R G A IS A A 0 ) e AR T AR AR S A
TREE,

Biolog £ AR JE— i izt Wi A 4 0 B — Tk
VSR FAFRRE , IR AE W R 1A 7K T 1 A 3 T R 5
B A B2 4 32 05 A W A ¥ 7K 7 Z2 A 1 (community-
level physiological profiling, CLPP) B/ s, &
HETS MM ANS D R 2 HEER A S
M. AT A A8 kiR & £ 2
ARG, T Y2 R GE T8 BN FRFE 7K AR K BT
A Dy A 2 0, Sy A ) 28 P ik YL 75 SR R
WAV T REZ IR (5 B IR BE B S 4%, oy 2
TKERSE A 1) A 25 V8 45 1) R Bl 08 0 S PR 4
REHSZE

1 MRSk

1.1 ZBRHMHESFEEE

FILHF 2012 4 5 A -7 A FEBRILAKF”
WEFE TR HE SR IE S 00 3 b R AT , e B AG AH [R] )
6 /KB MR b , B O K Ve AR R 12 m®
K% 1.0 m, He 3 [ (B1,B2.B3) /E N4
FAWLERREF,3 A (C1.C2.C3) XA, 6
OYER A SR, sk AT AR A I HK
FEE AR A PR R SR A, A AR 10 ~
14 cm, (KTl 60. 5 ~ 68. 5 g, & 0 7K & i £ ik
400 B SZH0t 3% FH I FHAN S 35 , 20 FHOB R 4,
BEFRHAR R K o K TR A BR VLT N W 3 5% 56
KB40 BB G A, KK BEEY
(TSS) 2 18.30 mg/L, & & 7 (0.58 £0.10) mg/
L, WRSERER 2 (0. 08 £0.03) mg/L, FEERER A
7(0.71 £0.25) mg/L, FrFEMAEZESE 24 h A [H]
WrBE<, DO 447 7E 5.0 mg/L L) |k, /KR 28 ~32
°C,pH7.0 ~8.0, 40 pH X F 6. 5, FGRER & 41
o

3% AVNIMELECH"' 25 i 4= ) 28 1 35 58
ARG C/N A, IR IR DR R & 8 5 A A0 1
A, LH Y C/N F8ES I ()Rt Fn A
W) BBOTR S R TR WRE L, TR R
Wi, C/N =20: 1, #EBRMNEXR—
Ko
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1.2 EWHZE
1.2.1  JKEERE 5K E

SEE AR, BRME A RE; &3 RE
pH ZA WAHREE A SRR A KRI85
IR B R O 2% % i 400 & X (PRO-0DO ) ]
%€ ,pH KA pH THISE s KPR R A W AKER R
RATEIREE A & B E 2 B COKFIE K Wil 43
Mre) (BRI i T. Horh, SR B E
SR FAA B 4 00 BE vk | A R R SRk B A T
FERFZE L O BT IS PR Eh A UK BE 1 I = SR
RSN,

1.2.2  fAEYIREGRES Biolog MIE

SEEGAETRAT (30 d) X SE 4 FIXT BRZH 6 Fith
WEHATHAE AR T REXT EL 4B, KA b o0
MR RZIR G, ARFFTE 50 mL K EE L&
H o FTA KRR UKV AR IR B 52 5 =, 7 B #EAT
Biolog 43 #7 o

FEHX Biolog-ECO Az ik 17 /K A i A= M B AR 1
FHERFSE . 72O 5514 T BUE BK R KT
#)0.9% A 3Eh K, 751 R Ja 1% LBl B %
THAE W I YL, 5 o A Yk £ 183 78 TG B I A A
B 25 C T Biolog-ECO Tk H , & £Lfin 150
mL, $fi 44 ) Biolog-ECO f°F-# fin 5,25 C
fEIRIESR, R 12 h SH& FL7E 590 nm KT
HIOGR B, B 26 % EERE R Ik, B3Rt
[6] 5 168 h, £ TIQUIA™ [y J5 ¥ , ¥EHX 96 h 1y
Biolog V- Y55t %5 B WSE #6417 fa S8R Y Ab 3L
1.3 t®EAHZE

TSR MR IE R R B TR (Y BB g, FSE 35
HAE AWCD R, HitB AR N :

AWCD= Y (C,-R)/ n (1)
KA C, HFTRE R 31 AN ERIEFLITRGIE ;R
Xf BRFLATIBOBME ;0 S35 SR B IR A S8 H (n =
31),

F & ERERIE A AR ER S5 E , N
L (C-R) KIEKRTF 0.25 ML,

Shannon-Wiener 355 (H') :

H = _Z(Pi.logPi) (2)
AH P, A R FREE LRI B FL AL B 2
5%&:&%%%@, EI] Pi = (Ci - R)/Z(Ci -
R) [22] .
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Simpson FE4( D) XARILH FERE B, BXf 24
WL HEREPEER. HEARRN:

D=1-3P;} (3)

Pielou ¥5] BER BRI L ZAEME S B R
LR, HEARN:

J=H'/InS (4)
KA : S v A R IE B 4H o
1.4 FitAHE

A E B4 4> #r ¥ ( Principal Component
Analysis, PCA) F1 J57 22 43 #7 ( Analysis of Variance,
ANOVA ) #E AR s K Fh st A o B s A
KIS E, G140 #7i@ i3 Canoco 4.5 Fi1 SPSS
18.0 Geit Bk M4 S 9, 48 48 v i B i
Microsoft Excel 2007 3 5E i,

2 HREH

2.1 HWMEEXFFEKE KRR
2.1.1 JRBE R . pH K TSS {HA ML

IR N A C3 B BSE AR, Mg it
Xt BB i ORI C2 206 30 1) %o R
FISLIHKIE N 28 ~32 C,HEH 5.3 ~8.9 mg/
L,pH 7.0 ~8.0, Hrp, SCH 4 At B4 2 6] pH
ZEFAKR, RUIBRIZ R XS IR M IE F) pH 2R
N

BEE FREEI 8] B SE S, A= W) 22 A 4 TSS W BE
BWiE T34 (P <0.05) o X HE 25 486 399 ]
TSS —BAL THARK -, 4EF77E 18.3 ~90.0 mg/
LZE (1) AW E 4 TSS WEKF2IS%
THE TR AR S, 21 d B TSS ¥ X E
600 mg/L, H i TP, SCHEh i A= Y 22 H 4
TSS W RN IR ALK 6 18, 32 B A= 1) 2R T SR FE K
AR AR 2 1R B AR Y (TSS) & & .

Q 8001 stp4icontrol T I

2% “ﬂz%ﬁﬁfl_%/\é/ ~1
N~

£ 200 t

0 3 6 9 12 15 18 21 24 27 30 33 36
BfE]/d time

1 EMZEAHSHRA TSS T
Fig.1 TSS in control and floc treatments

throughout the experimental period

2.1.2 KR LHERERLHBREER N
EYERARRKF 2RI RE TR

G TE 12 d AKX R AIE 2. 53 mg/L, B

JEWRBETF I TRE(E 2) . TiX AR EKTFHEE
Fr B [H] PR RE A 52 B W 3G I i e, B B S 5
WRAWKE BB B AN 2.73 mg/L,

St 4 control — AEYEEHAfloc

0 3 6 912 1518 21 24 27 30 33 36
I8l /d time

2 £EYMZEAASHRARKP NSRS ETN

Fig.2 Ammonia nitrogen in control and floc

3.0

EI.O

HEER/ (ng/L)

treatments throughout the experimental period

YRR AT HRAN LR RS AR
feaSARU, 2T RE THEAMESE(E3),
xR WA E B A 2 LT HE %, HE
KRGS AR BE R AN 0.27 mg/L,

0.40 —~XtHE 4 control
0. 30

~— YR f1oc I
= 0.20f - ,
R

0
0 3 6 91215 18 21 24 27 30 33 36
I8l /d time

B3 £MEZERAASMRARKEE
THBRaSETK
Fig.3 Nitrite nitrogen (NO, -N) in control and floc

NO,

WAHRREE & B/ (ng/L
N

treatments throughout the experimental period

A ) 4R P LR R R R B A IR TR B
K SFHIE I 0. 63 mg/L(K 4) o X HE 41 &
EYEAWEE,18 d FWE LA, RIFLE
2.46 mg/L KJHRBEKF-o

B g g — Xt H 4 control

\Ef 4.0 — EYRA 4 oc T

BT 3.0

g 2.0 ¢

g 1‘8 = = — - J-/Ti\g\u—"'—\_
[ 0 3 6 9 121518 21 24 27 30 33 36

BffA]/d time
4 AYEAASHRBRARKHEIHBRASETL
Fig.4 Nitrate nitrogen (NO, -N) in control and
floc treatments throughout the experimental period

2.2 EMREBENFEKEREY R FR GG
HIRZE
2.2.1  JKERBAE YA IR 3 1122 A

(1) BRIEFEIBAE (AWCD ) ZEAL4FAE
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12 h PR AE E B, 12 h £ 96 h
PR IR (E BE A B SR B RE R T2 255 K, 108 h
JE KA A - R E AR E o XL 2
4 AWCD {ER 3L, 108 h J5 A= ¥ 2 B 4K AR 3 A
Prxt e IR BRI F 2R T3 IR (P <0.05) , 3% —
BB E ELREEH , R Y FRFK R P B A 40
BT K A A ARERE R (B S) .

S22 o
m S% 1.0 P TR
= .08 - . .
§§§ 0.6 i
g_ % § 0.4 - Xﬂﬁﬁ?ﬂcntrol
EE 0.2 / - Y H A Loc
g 0

12 24 36 48 60 72 84 96 108 120 132 144 156 168
B8] /d incubation time

5 EYMEABSHRAKE
4 AWCD HELHHE

Fig.5 Average Well Color Development (AWCD) of
the Biolog-ECO plates for control and floc treatments

(2) 7K AAB A W A [R) 28 BB PR AR I ARFAE

P23 A PR R, X ECO AR B #Y 31 Fi
A6 25, BN R IR R B KL B
REWIE MK B, K6 KImIFER C-RE
BT I E 6, B1E 6 BT A, 6 2Bk IE A A
JFE 2R 37t ) 94 S T 348 3, A= 4 28 T 41 5 0 R
EiVICINT GRLYPOR SEX /BN 3 S AL /Y IE -2
B3 KEMFABRERERKES, L ECO
MIEE 168 h gt [a] s, X 454 b B4 i A ] 38
RUBRIEHEAT C-R fHELEE, X HR A Bk LB 4 >
BERI > W > BEWE > RIRE > B &
WERH  REWE > oK EY > FAERE >
JE2 > SRR > B, AT EE 2 A% 6 KBRIE
RS, Z AL HA ARG AmAKILE
Y1) AWCD {H B & FXT B4 (P <0.05) , HAh
4 MEEHEZES(P>0.05), REFFEAKMEH
AR BRE T REWEIRKILE
Wy B TSR B

2.0
'é ig —o— XM control o B H M floc
E 1.4 &7 Py
é 1.2 Fal s :

1.0 S ! .
Rost o 4+ 1 \ ¥ TR o
% 0.6 '> 4 \E,\ //i,-' \‘ ',!“'/ \\ _(/‘\‘/ i
H- gg (*/%/ , (\l T e ('T'TT.:T\ /T”T \‘ /')F/A[' { i

ol LAFTTTAT L L] AREE
24 72 120 16824 72 120 16824 72 120 16824 72 120 16824 72 120 168 24 72 120 168
REDIR KA YIR e RIRAK REEMA i8S
BfE]/h time
B 6 sKEfRERT 6 KAmR AT FFE
Fig.6 Changes in AWCD for six substrate categories
2.2.2  FKAKGAEY) AR TSR BB AT J& , 8 Fi} Canoco for Windows 4. 5 SLjifa = 4373 #t

HR4E ECO Hdfi g% 96 h Ju% FEEHE C-R,iHHE
96 h ) Shannon-Wiener 35%§ . Pielou 325 B8 %% .
Simpson $88 . F B EIRE(FE 1) . NE 1 ATLUFE
W, A2 A 4H Shannon-Wiener 38 E{ I £ & F 45
BB S T X R4 (P <0.05) , T Pielou ¥J5] B
FEHC N Simpson FEH W/ HA B E X7 (P >
0.05),
2.2.3  FKARAEY T REZ FEE RS

1E#% Biolog-ECO {525+ 96 h 1E 44
B 1] £, % Biolog MRS EIE HEATARME LR

http: //www. shhydxxb. com

(B7). 51 £ H66.9%,5 2 EEAH
12.4% , 315 79.3% . HEJ7TE PR ES B K/NR R B
77 6] B AR R R B, B b A DL AR B b ey . L
X HRAE A (CL.C2) B, AR R B S (B,
B2 .B3) tHXt 438, FAMARI LAF H, A RIALFE A
(AR ) ZEA R B U6 45 58 s B AR X AL B (87 3% ) £
FAZERIFAE Z I B STk AR B, B BTk K /0N, I
BTN, BT EIBEERR, RZ, RRT
BRAR RN P



44 3R, 45 AR YR I X IR K PAOK B MR VS DR R T 507

R1 KEREMBEESHEELY

Tab.1 Diversity indices of microorganism communities in control and floc treatments

25 Shannon-Wiener $55 % Pielou 5%} Simpson $5 %X FE R
treatments Shannon-Wiener index Pielou index Simpson index richness index
it B4 control 3.03 +0.02° 0.99 +0.03 0.99 +0.00 21.00 +1.00*
Y E A floc 3.10+0.03" 0.97 +0.01 0.99 +0.00 24.00 £0.73"
L[S W 1 ASER A0, 55 L MEERRAT 19 F, H1%
o s . FBORT 0.85 KA 8 P (L REWE | Fh 5k
5 R ) AAGA 3 B0 R | Fh B | R, AR
Mg AT s 2 ) 5 FAr 2 MR FREL0.55 UL BB RALA 4
Vs T i TR B LR A 958 P K 4 £
S R A ETEVE 4540 0 2 5 £ B IRBUAE £ AR 1 A
S KRB L
1.0 pay 281 PC1 (66. 9%)
-1.5 1.5 3 -‘LTJ‘-VB
7 WAFEKERHEY Biolog 1) . ; )
T A ) SR FE K A4 R S A 00 T DL B B
s R R B B S IRALK fir s u

Fig.7 Patterns of microbial communities as revealed
by principal component analysis (PCA)
of Biolog plate data profiles

C1.C2 Hy% I 4 ( Control ) ; B1, B2, B3 4= #12 B 4H (Floc) ;
1. ki 40(Tween 40) ; 2. i3 80( Tween 80) 3 3. a-FFE M
X (a-Cyclodextrin) ; 4. iFk# ( Glycogen) ; 5. D-£] 4k — 4% (D-
Cellobiose) ; 6. o-D-FLH#( a-D-Lactose) ; 7. B-F 3E-D-Hj% k¥
# ( B-Methyl-D-Glucoside ) ; 8. D-A 4 ( D-Xylose) ; 9. i-7i#F
BiFE (i-Erythritol ) 5 10. D-H #8## ( D-Mannitol ) ; 11. N-Z, -
D-7 %4 2 ( N-Acetyl-D-Glucosamine) 3 12. D-jZ$H AR ( D-
Glucosaminic Acid) ; 13. o-D-78 % K#-1-8 B8 ( o-D-Glucose-1-
Phosphate ) ; 14. D, L-o-B§ B H 3 ( D, L-a-Glycerol
Phosphate ) ; 15. D-2 |, ¥ B8 /9 5 ( D-Galactonic Acid
Lactone) 3 16. D-2E3| BHERR ( D-Galacturonic Acid) ; 17. 2-%
FEIK H R (2-Hydroxybenzoic Acid) ; 18. 4-¥% 3 7K H iR (4-
Hydroxybenzoic Acid) ; 19. y-¥2T & (y-Hydroxybutyric Acid) ;
20. £ 3 & ( Itaconic Acid); 21. «-T fi B ( a-Ketobutyric
Acid); 22. D-3 3 B ( D-Malic Acid); 23. 75 M &% ' AS
(Pyruvic Acid Methyl Ester) ; 24. L-}% %R ( L-Arginine) ; 25.
L-RIT & Bt f% ( L-Asparagine ) ; 26. LK 3 W & M (L-
Phenylalanine) 5 27. L-22%FR; 28. L-75% & ( L-Serine) ; 29.
H & BE-L-2 & B8 ( Glycyl-L-Glutamic Acid ) ; 30. % Z Ji¢
(Phenylethylamine) ; 31. )@} ( Putrescine) ,

R 2P T 31 FERIE -SRI P E R Z A
HIAHR R B R AR r > 0. 55) , B IR A A e 1k
LG, 2 B R TN AR T TR A IX 4 9 BT RR R K

— AN BAE SR R BOF AR IR ) 52 PR Al
PR BE oy , TR R 7 18] B BRIR A P R 22 5%
el . R 2 BoR,2 KRB AR R 3

REEY, R LAY B LR HRE,
Xif H A= 4 28 A A 0 %) B A AR AR A A 5 ik VR
KEESI BRI, AL A A WIS T IR AL
HEPIEE(AWCD) R AR mE T X RE WM
KA A P AR BE
3.1 FmEEESEWEBRARRFEEKEK
BRI

AN, M AR Y E A
o B E AR (TSS) S B HRFEa n, TSS. Hmh
J (turbidity ) F1 B T V€ [E & & ( settleable solids)
EEHBEEAAYREN 3 KEEHH,
AVNIMELECH" 1 DE SCHRYVER'™ £ TSS
SRR KA R B3 R RS B R3S
NHERR, 24 TSS & &7E 200 ~ 500 mg/L B}, A &
F R G 5Aa e, bR IETE P R R i . AL
AR 18 KA TSS & B4, Hrp 12
KJG TSS & Ei5F| 200 mg/L LA |,18 KJ5F TSS
SRFAREY, HIRFFAE 480 mg/L DA b, 7
AR RS, TSS AW i35 g i TF KL
e AHIYRKEBRAMFFRME Y PREAE KSR
PR A K BT R B, FR5E K A i
ARG SR s , RE IS T
IR |, K& 5 IR & 5 i B0k [
BT S P KR BE IS R AR 3l A R EL Al ) b 3% 4
R, R AR # >,

B A ) 2R A R B AR I SREA TR R
R A5, W] Bt AR AU AR K B0, OF

http: //www. shhydxxb. com
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RAEEIBRNEA, 4 AR AL TR SR AL BB
MEBKAEH R RIR ALK AR R4 18
KJ& NH, " -N #l NO, -N & BAGF| TH MA#EH,
HHEWEREA RGN 18 K B A A E M,
HE R A A T AR RV, IR A R
W YR W B A OB O TR] AT K AR R
NH, "-N, @i # | NH, " -N #4624 NO, -N &
KFEARTRIE K A& NO, -N 7K. T A ) 25 P 4 iy

I NH, " -N fI NO, -N S B KA B BA BB,
X5 R G AR TR E AL &R A
B JE (TSS) A 3, SCHVEITZER 2™ 5% 85
HEWEE RS TSS & &7E 400 mg/L LA o)A fE
ABIFH LR, X4 TSS & &K T 200 mg/L
B, SR RS AL 40P A BB S8 2 1] NH, *-N Al
NO, N & &, KEBFF " B LAEFRH
KA R BET X 7K A AR AT A4 HIROR o

F2 FRBKEBERBSWHNELSOEXREY
Tab.2 Correlation coefficients of the first two principal components (PC1 and PC2) from the water
samples collected a. All substrates with an r value > 0.5 are shown (P <0.001) ;
r =Pearson correlation coefficient

H YR Carbon source P(:l PS2

BA W2 Polymers

it ¥5 40 ( Tween 40) -0.8200

it 75 80 ( Tween 80) -0.560 7

o-FE MK (a-Cyclodextrin) 0.734 6

JiF8¥ ( Glycogen) -0.914 7
BRIKALE Y2 Carbohydrates

D-£] 4 — ¥ ( D-Cellobiose ) -0.6539

o-D-FLB¥ (o-D-Lactose) -0.963 2

B-H1 %k-D-H 2B ( B-Methyl-D-Glucoside )

D-A 4 ( D-Xylose ) -0.770 6

i-R BB (i-Erythritol ) -0.75717

D-H 2 #% ( D-Mannitol )

N-Z. Bk-D-7 %5 %8 2 ( N-Acetyl-D-Glucosamine ) -0.778 5

D-7#j %5 B 2 ( D-Glucosaminic Acid)

o-D-% % §%-1 -8 ( «-D-Glucose-1-Phosphate )

D, L-o-B§8 Hl (D, L-a-Glycerol Phosphate ) -0.904 3

D-2 3 B2 Y 5 ( D-Galactonic Acid Lactone) 0.989 2

D-2f 3| Bl IR ( D-Galacturonic Acid)

325 Phenolic compounds

2-¥5 57K H R (2-Hydroxybenzoic Acid) 0.568 5

4-$2 57K F R (4-Hydroxybenzoic Acid)
IR Carboxylic acids

v-¥T & (y-Hydroxybutyric Acid) -0.897 6

A KPR (Traconic Acid) 0.648 7

o- T Hi R ( a-Ketobutyric Acid) 0.750 4

D-3E 5% ( D-Malic Acid) -0.5820

PR R R F g ( Pyruvic Acid Methyl Ester) -0.619 8
KRS Amino acids

LK & B2 (L-Arginine) -0.8911

L-RI T4 Btz (L-Asparagine)

L-# 37 Z R ( L-Phenylalanine) -0.803 6

L-22 %/ ( L-Serine ) 0.869 8

L-75 %/ ( L-Threonine ) -0.8180

H&PE-L-2 2 ( Glycyl-L-Glutamic Acid) -0.703 9
B2 Amines

7K Z ¥ ( Phenylethylamine )

J& I ( Putrescine ) -0.989 5

http: //www. shhydxxb. com
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3.2 RMEEENFEACREDHRENBAY
A

Biolog fik 5 | I F- #1{H AWCD AJ D) )2 B
YRR ST B — R TR )RR IRRE T, AR AL T ZEAH
[RIRIR 55 14 7 [ 4000 2E 0 % Bk U 1) P A EL 8 1
ATREHESY o NS AT, SREE KA o i 2o
BERS T /KEMAY AWCD {8, RHAEYEHE
REFTHMHAEMEREESHREEE. AE 1
W RIS, A B A A W B TR IR A 24
PE+8 %4 ( Shannon-Wiener 155U FI £ & FEHE 50 B
Ew T B4, HASLUN 21 3F 58 & 31, 76 £ 4
ZHRRGE B MRIER IS HMAEDRHENE
PR R EME, AR = DI RUESL T
H W R G R T A B AR e
FRFE/K ARG T BFT 35 5% 5 AR W BE V5 S50 i A
WIS TG B 1] e W T AL B 1T O 4
¥, HEM BFT 21 37 FE /K 1A o i A Wy B9 4540
RAETZE, EMEMBEE SN SRE, £ 9
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Effect of bioflocs on water quality and metabolic functions of microbial
community in zero-water exchange tanks

LI Zhifei, WANG Guangjun, YU Deguang, LU Bingguo, XIE Jun, YU Ermeng, XIA Yun, CHONG Xiangyu

(Key Laboratory of Tropical & Subtropical Fishery Resource Application & Cultivation, Ministry of Agriculture, Pearl River
Fisheries Research Institute, Chinese Academy of Fishery Science, Guangzhou 510380, Guangdong, China)

Abstract: In order to study the effects of biofloc on water quality and metabolic functions of microbial
community in zero-water exchange tanks, glucose was used as carbon source, and water quality and carbon
metabolic diversity of microbial community were investigated based on Biolog-ECO plates. The results showed
that: mature biofloc reduced effectively the concentrations of ammonia nitrogen, nitrite nitrogen and nitrate
nitrogen (P <0.05) and meanwhile significantly improved the content of total suspended solids ( TSS).
Average well color development (AWCD) reached stationary phase after 108h cultivation in control and floc
treatments, and the floc treatment was 18% higher than that in control group. The utilization of polymers and
carbohydrates in biofloc tanks were improved. Meanwhile, the diversity indexes ( Shannon index, richness
index) of the biofloc tanks were higher than those of control group (P <0.05). The principal component
analysis of microbial metabolic characteristics in two treatments showed that principal components 1 ( PC1)
accounted for 66. 9% , and principal components 2 (PC2) accounted for 12. 4% respectively. Significant
differences in carbon metabolic characteristics of microbial community in the culture water were found between
floc treatment and control group. Thus, biofloc technology effectively reduces the nitrogen content, and
improves the metabolic activity of microbial community, and also influences the function of microbial
community in the culture water.

Key words: carbon source; biofloc; microbial community; Biolog-ECO; carbon metabolic characteristics
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