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Factors Influencing Bacterial Cell-surface Hydrophobicity and Bacterial Adhesion

Ratio to Activated Sludge Flocs
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Abstract: With four different strains as the model, effects of different culture medium on cell-surface hydrophobicity ( CSH) were investigated.

and the relationship between CSH> contact time and adhesion of bacteria to activated sludge flocs was correlated. Results showed that culture
medium, culture time and the characteristic of strain itself influenced the CSH of bacteria; and initial CSH> contact time was closely related to
bacterial adhesion ratio in activated sludge system. When contact time was relatively short( < 14 h), initial CSH was the main factor
influencing bacterial adhesion ratio. A critical value existed for CSH, similar bacterial adhesion ratio was obtained below the critical values
beyond the value; bacterial adhesion ratio was greatly enhanced> which indicated that only strains with initial CSH beyond the critical value
could adhere to activated sludge flocs rapidly. When contact time was long enough( =38 h), contact time became the main factor influencing
adhesion. When the inoculated bacteria thoroughly adhered to sludge flocs by pre-contact, nutrient supplementation and changing oxygen
providing mode did not cause the release of adhered bacteria again.

Key words: cell-surface hydrophobicity: contact time; adhesion ratio

Bt AR E M HOR B K e R sl A R AE A
S5V R Bz AR AR R T e R
BN 75 30 250 A FLAE BN AN [ 8 LB in . R
ARSI o 28T Tl A7 1 ol B P 22 U K™
UK 5 R S 2 Sl A A% e, AH ey T R AT R
ESAT S WALAREENE L 152 W AL BRI ST B
FH e % 3 1 5 n g R0 4k T AR e R )
BTy AN R G AW s A BOR, VR 20908 X 3
Wi 11158 B e A2 ) B A 2R 8 TR AT I 0 1 TR SR AT
THESL, EE ARG A SR B IR T AT 3R
FHE A B I ) DL AR /N A B8 AT R AN
bt 1 B 25 PR P FCAE 3 5 D0 (R S 2D

AWFFEAR ], 19 5 AN LR PR B T DA 2k 3L
NGB, DT80/ % S, 38 5 D 2E 50 ) 1) il
T, oA M4 M 52 1 B K P C cell-surface
hydrophobicity, CSH) & & 40 B E R 5 1 & Bt 21 %
Tz By R AR 2B A A T K B T A e 2R PR 2
U571 41 Busscher 75 J80 4k 1 4 BR B 2 1 & B — ol
REH I ok £ 25 1K) 1 %5 W% (GBI, 7T 5% Wi 17 (1) ik 7K %R
MUK B 1%, GBL BEFEAIC CSH MURL R4, A GBL B 1
Y= B 83 2007-10-30; 1& 1T H #A:2007-12-28

EE&WE: BHEK HAREEREETH (505080060

EZ BT M (1982 ~ ), 22, WLWRTUAE, T BEWETTT I R K

GR/LSEEZ N
% IR R A, E-mail: xchquan @ yahoo . com. cn



2810 7N 58

F} 2% 29 &

(RBP4 A AR SR IK CSH ARG B PE™S . H B, PR R
FTORT T A1 R AN M T 45 F & CSHL IRRIE 9
e LYY F iR/ NEE NG/} R Sk DA
TRAE) T A e (1 e Ay T o -1

ARSI UL 4 FhAS [F) R R D 4 5, WE9E T 15 97 4k
SRR Xk 240 v 1 ) 2 T K P F S W, R A I R T
ZICE R A I ) 25 D) 3% -5 0 0160 R U R ORS Y
IR, 5 AR B4R o v 20 A AR s R gt
A3 BE T I R R A TUAL BE 5 7

1 #MR57%E

1.1 40 Mg /K P 1 U

ARSI SR HI AR R A6 i A 5 0125 Cierobial
adhesion to hydrocarbons, MATH) Ml & 4fl Jfg % Ifil i /K
P i (5 BB A (R AL FE, d = 10 mm) P
4 mL F&E (L 10°CFU/mL), T 1.5 mlL 1E O %
VEAAHUAR . FHBES /N FE T 11, S (20°C + 19C) Ja
FUR 60 s» HHEL 15 min 73 )= G B VE S £ Sk phid
W A K 3.0 mlL, LA IR 35 22 vk 25 %
WL TE 600 nm WK R ME A . RFANFE i S0 e
3 . R IHEAS I ALAH R0 B

4 R A0 P T R K 22 (CSHD 4% N 5
X HERAL Ay — SEIA Aggy o

XTI A

1.2 BEFRAEXT 4l i 2 T B3 7K 2 19 5 M A 5

SR AT B0 4 FEAR Q. Qs Q- Q. 2 M
WP e e 49 38 1 R M B RS 23 0l BA 4 AR T
Bigedk LB B R A A W AR R VE R
DR FRFE R 3515 7K (COD £ 700 mg/L) AT
KEEFR T B A 05 v K T B S B AL D
12 h B — 5 5 IR A Y, T 0 N A IV 8 v A R A
A S 75 7K CCOD 271 000 mg/L) . LA 500 mL = ffi 5%
BT IR A, B 5 B TR T, 120 v/min , 30°C1H
TR R %, 2 WO 20 mL WA WG REAED, &
AR TRR I F IR 3k 22 B 2 I, o T e
W, 600 nm WSE D A, HHA& PR D-1R 7% Zobrdk th
LA AR W RO B 10° CFU/mL, Wl &
CSH.

S R IR B S R

LB 55373100 R 1 WR 10 /L B RERIUY) 5
o/L; S5 o/L, pH7.0.

B - AR RN A WE 3 g/l B
R 10 o/L: ALY 5 o/L, pH7.4~7.6.

BIRWHRIREERN - mAMK 10 gL: #4865

CSH = x 100%

g/Ls FRE 5 oL BERHEIY) 2 gL S AL S
g/, pH7.2~7.8.

B AR 15 V5 /K A5y WA PR 400 mg/Ls VEHT 200
mg/L: /R 60 mg/L; JRZ 25 mg/L: KH,PO, 88
mg/L; MgSO, * 7H,0 20 mg/L; NaHCO, 188 mg/L;
FeSO, *7H,0 6 mg/L; Ca(NO,), 40 mg/L.

1.3 S MR THIGRE /K P 2 i F 9] 25 4 A1 55 & Al i
PER 5 Wi BiF 5T

RR A b S o0 25 S, 3 PR 2 8% R 0 K B IR
R BRE Q,~ Q.+ Qu~ Q,» B O W B I HI 0 12 35 2%
MR VE 2 Uk, ) R B R, W R R 10°
CFU/mL, M€ CSH, % H] .

1.3.1  WIUn 4 H 2 15 7K M A 2 e e 0] 6 40 4 K
B 26 1) 52 1

AR SIS TN ZALFE AR Q,~Q.~Q,~Q, I
AR Tl JE A B Bl 4 B Bl A LE R A 15 2. B
150 mL = ff Rl SN 254, 45— LAl n N T Ak
TSR T e Tl R R % v, A6 B R N 10°
CFU/mL, 75 6 ¥ BE 24 1200 mg/L, Y& WS A4 T 80
mlL, 2% 6 ZUFE i, REALAE SN 1 ANIURE 20, X 4l
AR P e B TR IR, 120 r/min, 30°C 1H
WY E TR, BB 3 ~ 4 h BCH 1 ALRE RO A,
i E 30 min, B3 mL VB DU IR £5 28 sl o
FIX I 7E 600 nm WK T E D E, % SER5 I 21035
PRV U6 TR A0 R B B I ) 1) AR A A T, AR S HE AT
AT 2 K.

0 TRT PR B 34 1 2t B

wrurae  VRAL Do — KA Do

e 11Y
1.3.2 EIRVIAIHON B A 7 2 5 o e
B T A T (14 5% i)

TRA W25 T A b, 3E 3 41RE 5 BN %
KPR RE 7, 3 AIRE i e AR B i, 28 1 AU NGE &
DL AE S5 V5 7K IR AR M, TRONFR IR QR85 5%, 5 2
h A MU 7 AU 24 b JE I E BIE W D fE.
FELE TR I R AT A o 2 B 2 51l
A R A T o P R T

2 #FR5WE

2.1 EEFRAANT 4 M 2 TG K M 1 5
Q.~Q.~Q~Q, 4 FIBEARAELL LB BiFR AL A H -
A WRIEFREE VB IR W 7 B 97 B0 AR 35 v K B
Fr i R b 4 M 2 T K 2R AR A I ] 1 TR A
A, BEFRIERA KRG FRI ) S B RR (0 B B 22 S o

x 100%



10 41 FINGESE 55 « A0 BT 20 0 2 T /KR R A3 T 0 R PR 3 S i PR R 5 2811

SHTA T o 1) 26 T 5 /K 1k 22 2 B 12 B 9 24
I, 00 T BB, Q, A Q, HUBEILA: 355 K 4 72 45
i 7 Bl A0 M 2 T K VB R, T IA B 709 -
0% » H1 LB 1 5L 5 1 1 B R 7 /K 5 4 A T
BB Q. i LB 555 5L 153 5 10 1 R 40 M 2% 1

IKYERT LA £ 82.6% .24 h J& 40 10 24 1T /K 6 Bt 15
TR 1] G R DL H AN ) (1232 (e B A, (EOR B 2) 2
BEAR E TG B AL T v PR 35, D B i 3, (HAR
AR, PR T A S v 1) 4 il B IS 2 3 24
h 2 SRR I R

—— LBEFFE —m THAH-BAKERE A BEFRAGHFE —— BEAEEGK

90 - Q.
75

60 -
45 -
30

BKE/%

15 -

90 - Qu
75
60 -

45 -

BKHE%

30

15 |-

BiKE/%

20 30 40 50 60 70 80 90 100

BiKZE/%

0 1 | | | | | |

20 30 40 50 60 70 8 90 100

i [a]/h

90 - Q.
75 -

60 -
45
30
15
0 ! ! L L L L L

90 - Q.
75 |

60 -
45 |-
30
15

0 ! | ! ! | L 1
20 30 40 50 60 70 80 90 100

i /b

1 4MAEHATEEFEEFIEPARRERKEEL

Fig.1 Changes of the four strains cell-surface hydrophobicity cultured in different culture medium
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Fig.2  Growth of the four strains in different culture medium

Qa
30 |-
T
g
5 20 -
S
w10
i
=3
0 1 1 I l
20 40 60 80 100
80 |- Qa
% ’/'/\/‘\‘
2 60 [
B
9
< 40 |
X
E@ 20 |-
®
0 | I | |
20 40 60 80 100
B /) /h
100
80 |- ]
X 60 - [ [ ]
Ex
%
5 40 |-
20 |
0 1 I I |
Qa Qc Qu Qe BEHE

3 ZBRAEMERKE
Fig.3  Cell-surface hydrophobicity of the tested strains
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