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Abstract: Scanning electron microscope (SEM), Fluorescent in-situ hybridization (FISH)-Flow Cytometry (FCM) as well as Biolog method
were used to discuss the effect of pH control during the batch treatment on the composition and catabolic diversity of the microbial communities
obtained from antibiotic wastewater. The following results were obtained: (D At the end of batch treatment; the percentages of yeast cells in
three cultures amount to 88.20% > 54.43% and 1.75% > respectively, when pH levels are individually maintained at 4 ~5, 5~ 6 and 6.5 ~
7.5 throughout three batch experiments. Correspondingly, the percentages of bacterial cells in three cultures increase with the increase of pH
levels. @ No significant differences are found among the catabolic diversity of three cultures while the yeast-predominant culture has slightly
less catabolic activities in Biolog FF microplate. (3 When bacteria gradually develop to be the dominant species in the culture, gradually
enhanced COD removals of 34.8%, 44.8% and 61.2% s respectively, are achieved.
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Table 1  Characteristics of antibiotic wastewater

COD/mg*L~! SS/mg*L~! TN/mg* L~

TP/mg*L~!

NH{ -N/ mgeL.7" o pH

14 000 680 640

145 410 1.5 3.8

1.2 pH # N PUAF R K M B R 1) SR 7%

ENISTE kT s/ R = 3V B B | W I N 22 07 T
R R Z T, AR IR R & B 2 Ot
B R T2 W ek R IR R, TN
BRI =M F IR B LA T LA 78 7 B
T AL AR, B R BN XY 1 mL E
WA BN 2 4~ 500 mL — fARCA T 300 mL $L4:
FIRAOF, DU R R KE 4G pH YEH 2 308 5
~6:6.5~7.5, BCEREINFLH Y 120 v/min, £ 25°C1H
TR R IR, B R b B I 0 O\ R B 18 sk R S A
P 7K pH AR B8 A0 AL 4R Y0 [ Y, BE RS 24 h &
JE K MLSS A, 24 MLSS {E T A2 e i B A K )
A B & A AR E K 1 mL BE RN C 4 pH
M RE K IR — s SR IR, 155 2
HREFR A5 W LL10 000 r/min 23 7 250 Jig R AN [
pH Z&F T 1 s SR 1R, W JARAEAE - 80°C MEA
N B GG  E Fl
1.3 pH VA U K B B AL 20 BT 5 ik
A BRI

7E 3 > 500 mL = AT 73 52N 300 mL HiAE
FIRAK K pH 0l A 4 ~ 5.5~ 6.6.5~7.5, )5
BRI pH 5 ~ 6:5 ~ 6:6.5 ~ 7.5 & £ I¢
PRI pH 5~ 6 NIE LR F=Y 5 N 2 DA
pH ZAF I =S, BCE R IR 120 1/ min, 1
25°C NEEL B IR, 55 % 1 B b 4y i 5 ) pH AT U
LY L, ARG 2R 1 d R R 2 A A R g
I 10 mL BEZKH T3l & COD A1 MLSS 257K JiU 5 45 .
R NI B 24 5 AR AR 7K BA10 000 r/min 0 Ji5
WACHE BA1 A, BRI 4 AT A T 3 3 3 G 2 S Bl B R 4
Hi5E (S-4800, Hitachi Co.» Japan) WL %¢ 4 -4 i)
OB, 83T FISH-FCM £ AF1 Biolog /71243 BT A
i) pH 25 A I B0 AR 28 12 7K 3R e T AR T oo B 25 4
1.4 JET FISH-FCM £ 1% REFNZ0 B LA 73 A

1.4.1 R TTAL 2

WEDRE A 4% W 2 R PR WL 3:1 L
BINEA, 76 4°C 2 MF PG 2 4 b, R 5 F B 8
LIPS (PBS, pH 7. 20355 3 4, H m(PBS): m( &
BED) = 1:1 WREE R 10° ~ 10° 4 /mL, HE T - 20°C
TEH.
1.4.2 SERZHRRERE

AW 5K 40 B AR 5 EUB338™™, R4 A%
IR 75120 5'-GCT GCC TCC CGT AGG AGT-3", 5" %
JERCRE FAM 1640 ; 1 BER B R T PR, R4 (4%
HRFH4 5'-CTC TGG CTT CAC CCT ATT C-3', 8
B 5 P64k Cy3 1B
1.4.3 FISH #/Ed

1) 92.5 pl. O F0 #4128 22 92 #1 i (0.9 mol/LL
NaCl, 0.01% SDS, 20 mmol/L Tris-HCl, 20% H 9t Ji%,
pH 7.2H A 5 pL WAEIR R LA S 2.5 pL W%
100 ng/uLIHRER , 7E 46°CTHIE T 2448 3 h. B
De It HFR R B O, AT 100 pL 1 x PBS HY, FREX
20 pL EEBHEAMA 4 mL 1 x PBS, B AR .
1.4.4 FCM £l

FCM 43 H7 1 2% 5 488nm @ & 1 WG 2% 11
FACSCalibur % 2 40l Jfd {% ( Becton Dickinson, USA) 5¢
.o BIAE ] FLL 3818 (515 ~ 545 nm) Al FL2 88
(564 ~ 606 nm) KA FAM FI Cy3 A& Hi 1586, I
I ) HCR G CRSC-HD AN 1] 5 6 (SSC-HD . 24
3B KM CellQuest #AF(Becton Dickinson, USA) .
1.5 JE T Biolog IR 2 AEVES BT

WG AU 2 7 73 HT 7 Biolog 4> H B T A
W) % %€ AX (Biolog Co.» USA) FiEAT, KH 96 L Biolog
FF A 58 T A 22 K8 M K Tl A 4 8 R R 3]
590 nm NIGE L 0.3, F 8 38 T IAE A% ) T AR
FALHIAN 100 gL FITCAE D) BN 7 50 pg/mL
B FH 50 pg/mLEE T 2 DA 40 = 1) A KO, AR5 B



340 7N 58

B 29 %

T 25°C MR IR, B IR T 24.48.72.96+ 120+
168192216240 h H Biolog H 3} %2 &l 5& 96
ANFLAE 490 nm B EOG B2, DA W 65 RV 11
AT .

T B 20 2 A A0 R 05 T AR 17 58 F 490 m
b 1P ) LW 6 BE A Caverage well color
development, AWCD) % 75, & I ZI GF- B Y AWCD
AR N

AWCD = [ > (¢, - R)1/95
X, ¢ B LA EE, R ) AL IR
JEAE.

S 25 55 (240 b)) IFAEAS FL 1) B U5 R A7 0 B
THEHL A B Ic s T2k, “17 A B, <074 B, I H
f&] FL UL IC 2 25 Csimple matching coefficient ) 2K LE ¢ AN
[ Bk AL R o o (0 AR AL
1.6 ZKJForHT 52

pH MR HANNA HI8124 L {5 485 X 1% 2 1)
K PTBUKFEAEL0 000 r/min’% &0 10 min J5FHHL
IE W SR b e 7 2 0 B B MR CODS TN
TP NH; -N FE K25 L3 WU I B0 48 105°C
TET A DR K RE K MLSS S 5 R
FH 43 66 FEEAE 380 nm B0 o 9 LAWK ' {1 o

2 HZR5IE

2.1 ANJA) pH S5 AT R 4T 28 R K B At TR R A B
P
2.1.1 HARHBBL(SEM) 45 R

BT A9 7% 52 (1) i R pH YO DG 52 7K Ak 3
TR P AR PR T 1) R0, AN DAL 35RO e 2%
FH, PRI, AT 9T AR ) R B B UM TE R A
AWl B R R JE L 2 IR AR R
DR A W 23 i AR AR W S R S W BRI A0 1D, 1T AR A
BRI X PR AE AN pH G R 73 2
PO 3R R K R ik T R (0 41 4 P 5 1 C x 50000 41 ]
1P N LT LAE W, fE pH4~5 F16.5~7.545
PN s B4 B RN TR T — (T AR ) S 1Y,
Hrh pH 6.5~ 7.5 A R BIMHED 2 EHIR,
250.3 pmx 1 pm, 1M pH 4 ~ 5 2545 N3 2N W 15ED)
ZEMRIE, KA 3 pm ~ 5 pm, FFA W8 2F AR
TG N BAREAS AR A7 TR B8 55 7 T 43 T, B0 A
hpH 4~ 5 TR MY FEA FZEERE, M pH
6.5~7.5 NIRRT AW EEA LRMTE AL pH 5 ~
6 0 FEl A PR 002 0 1) AL SR T o B O B A%, A
TR T DAV A R BRI RO pH Ya R s
T A AR B S

E1 TEEREHPHEDHSORBBRECXS000
Fig.1 SEM photos of batch cultures obtained at different pH levels( x 5 000

2.1.2 FISH-FCM &5 1

P T S AR B POW % A AE TE T e e I
A I H 45 T 5 52 LI X 38035 P16 5w, PRkt T
Ab RIS A S e A R A RO (RTQ-
PCR)"®! 8, FISH-FCM™ >V &5 3 AR iz TR 7 4F 5 o
FEE E IR B LB, AH LG 2 R RTQ-PCR #:1E
TR N 52 4%, DR A 50K - FISH-FCM. 43 A il
ST AN [ AR R B v 4 A R B R F A e L g, L
Rt 2 FlE 3 Fros . N FeM S I g FCE 20 AT B
F g0 AR S FCM AR 45 Hh 4 B T K

TERCAN ] X35 R1 A R2. b 5 0 25 P AR R AH
(AR B 7K, L 2 TR il LU Y, 7 3 B i
RUTRE o 41 1 5 1 R 1 AL B b 481 A7 7 I S A ()3 i
CellQuest A 155, 43 AN R 45 44 1 BE R4 B4 1)
Eel i 3 fros . WK 3 AT LUE Y, pH 4 ~ 5 M43 3
(10) %l TR A P e B 48K 2 40, 1A B T 88.20%, 4
BN 11.80%: pH 5 ~ 6 143 21 1 5 AiFt B 1 o 1% BF
B A0 AR A D VR s A R B R, 4y el ok
54.43%H1 45.57% ; pH 6.5 ~ 7.5 A1 T 40 B s A A
SARRRE, 7 B A B RE 1Y) 98.259% , 1T 9 B 1) £l i AR



2 R PUAE R KRR AR BT pH R 45 K L5 R 341
100 10% 104
C pH 4-5 E pH 5-6 g pH 6.5-7.5
107 £ 107 3 16 E
2L 4 RieL =107k R2
E F B2 ©
VS
10t L - 10' e 10! L i
r 3 : b R1 - R
- 4 - i - .
1a¢ Ll ‘ T T T T W AT 10¢ 11l === I I TR N A AT oY L1 Y TRRNTIT
100 10! 102 107 104 100 10! 102 109 104 100 10! 102 103 104
FAM FAM FAM

R1ARGR AT 5 40 B (10 X3, R2 ARGR AR AL S 19 B 101X
2 R S E

Fig.2 FCM analysis of three batch cultures
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Table 2 Comparison of similarity among different cultures

pH4~5 pH5~6 pH6.5~7.5
pH4~5 100% 95.8% 93.7%
pH5~6 95.8% 100% 93.7%
pH6.5~7.5 93.7% 93.7% 100%
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