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Adsorption and Immobilization Methods of Dextranase and Effects on Biofilm
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Abstract; In order to eliminate biofilm better, the adsorption of hydroxyapatite and immobilization of dextranase were studied

respectively with the methods of BCA and DNS to get the optional condition and enzyme activities, then the hydroxyapatite adsorbed or

immobilized by dextranase was used to interfere the biofilm of Streptococcus mutans. The results showed that the best adsorption ratio of

hydroxyapatite to dextranase was 1:20; the adsorption time was 1 h, and the adsorption rate reached 23.9% . The best immobilization

condition was 0. 02% glutaraldehyde cross-linked for 2 h, and the immobilization rate reached 17. 6% . The highest enzyme activity

reached 0.32 U/mg and 0.35 U/mg, respectively. Under the above conditions, hydroxyapatite that adsorbed or immobilized by

dextranase can better eliminate the integrity of biofilm of Streptococcus mutans.
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1.1 ##

TG (72 EZRIOERARA ) ;
FEIEWE AT R BB AT B 7 (= 2 4R AT g
R A RAFIEE) s M T40 (M A2
Al); REHM (FIEEHRAEMREARAA) ;
TaKaRa BCA Protein Assay Kit (A4 TREARA
f]); LIVE/DEAD™ BacLight™ Bacterial Viability Kit
( Thermo Fisher B} £ 24 w ); 728 57 # 2K
ATCC25175 (" ARAWEYIWIFEIT) .

1.2 MN&E

figbRf (SPECTRA MAX 190) ; /KifmE 75
i (ERlE—1E) ; mEREEGXE 0N (Eppendorf
5810R) ; 24 fLANMIG M (Corning-Costar) ; R4
BiaemE (HARZ=22); Ky (CHMER); @5
Sy IR s (Leica TCS SP8 STED).

1.3 Fi&k
13,1 5 e A BF g oy 8 e o oB i 2

PRI i R AL IR A1 & T 10 mL B0

o, I 2 mL A A I R U (TR

JEH 15 mg/mL) , WHEIRA)EH &L E T 37 C
KB H 100 r/min ZFG WK1, 8, 16, 24 h, [)5
5 000 r/min &5.0> 20 min, 5 BER AR A T G 09 B O
b, A1 mL PBS S v IE VR R AR WE KA 3 K,
5000 r/min 2.0 20 min K¢ EIEREE A BRSO
H, RBERATIE, R BCA dE N 5@ HR ik
B, RAEHRBUTEEARE, HRAKXNT .

FRBLWE AT BT RO R = B R - B
B P EE

W B8 = (35 LMl K A T W B 1 2 1 o =/ T
I TERE BT RGBT &) x 100% .

1.3.2 A e A B By oy [ € A L &

PREX 100 mg FRFERE K ATE T 10 mL B0,
 H o A S mL KRR g % g3 il o 0.02% |
0.10% . 0.20% . 0.25% (¥ )% — W %W, 25 C
100 r/min 52 32 2 h A1 8 h. ZZERES S,
ddH, 0 JEPE# A 3 K, FEIA 2 mL ik, 37 CK
W, 100 r/min Z3%ACHE 1 h.

[ E AL S LAk : BRI 100 mg 32 B K A7,
BEAE 5 mL 0. 2 mol/L NaOH ¥ H 40 C/KIAR=E
s 90 min, VEALZRE, H] ddH20 EEiE 2K
3R M BN RS R DR, [ AR
AT AT

B e AL = (R IEWE W A1 P 18] 7 1 & 3 s/
B ERE TR Y BT ) x 100% .

1.3.3 A jie A B B By R PR Ao [ € fb B v

Bt I R T ik I 2% B R SR OB T40 U M
950 WL, AR BBk [E 5 P A Tt T I 1) i
AR, 37 CARWE RN 30 min 5, 5 000 t/min
B0 20 min JFHCEIER, MRS DNS 5 2 BOCHK
15 ] 05 Wi

AR AR A SR, P R AR R
B 7€ R 1 mg FRIEBE R AT 1 min KR53
1 wmol A ZFWE R &y 1 ANBHE AL (U), A
BN A1 U/mg 551 000 U/g.

1.3.4 gk & G FiaE

MEIRCAE . B 10 44 18 ~30 X ek S
WS H R (SRR H TS, TEUEEHT 1 h
WA HER . POk, RN, WAEWR. IkRIZ
Y, TH T ADAWNKRIRAPTAERZELY; 3 d WK
BHMRYY . &R RYORE TR . SF Rl S5 1
PR, R AESER 2 h 5 KM, 1
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ErARRE 10 min 245, 50 mL
PR .

MEYE AL R : 4 °C 8 000 r/min B> 15 min f5
R, 5 PBS SRR A G, WA R E T
R 0.2% Wy RERE, SIEBRWE %, RET
-20 C &l
1.3.5 &k Bk A A& 4 IR BT

A SRR AR W IEAADL e R KRR 1 PR Rl K
A BT 24 fLAg s AR (AL — AR,
[ 455 A AT 42 fil £LOBE ), b 3A Ak B 4 1) MR Y
(1.0 mL/fL) 37 C4u 4 h J5, 1.0 mL PBS %k
2 k. AEREEERTETE 37 CHMPIR B AKX BN,
5 000 r/min B.[> 10 min, 3 F 5, PBS #Ei% 2
W, &% F 1.0 mL i kb B 0 E E H, 37 °C
40 v/min JREE IR 1 h )5, BT 37 CIRAE TR
T E SR 24 bR BUAE Y.

FRILWE A AR T H: 1) 100 mg WY B A Jie Ak
PF R R 2 B W K A AR TR AL 1.0 mL PBS, 7%
ﬁ%ﬁMAﬁMﬁ%ﬁB%ﬁﬁi%ﬁ#ﬁWT
B F |, 40 v/min JREHEFE 1 h J5§, PBS ¥k 2
W, Ve PRl A 2 k.

1.3.6 BMAERERHMAELN £ Y E

A= W IEREAS i ] LIVE/DEAD BacLight Bacterial
Viability Kit #£f79¢,, J0A 1.0 mL PBS J5, T
NIREGYRL 2w, Je@mfE > 10 min, 3e 4 )5 #f
JH PBS IEPE2 ~3 WK, Y guk.

P R K A B [ PO G SR AR T
B E, SR 488 nm Ar/Ar-Kr 30t 5 £ 1 i Be i
TP (. (R 40 x PP BE e, X FR LK
Ak ERYHEI X S mm 5 EIFE T, RS
3 by H AR A B A T, et BR
AL 3K TCS SP8 STED 3X f Ak Al RAEAE P BN =
Hizagiol

2 HR

A AUER TG

2.1 R M A B ZASH
2. 1.1 JEH R E AR
R TR 1 R B K A AR AE A [F] )
) 260 T B SR PR WG BRT28038 . [0 A T I T i A
ﬁZmA%ﬁiﬂﬁﬁwmymﬁ,T%@&¢
SN 10, 50, 100 mg FEHEERE KA1, 137 C
A o R 1, 8, 16, 24 h, B [FE Y
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FRFLBI IR A TEAS [ BsF ) 2% 2 1 W i 5%
WA 3 K.
SEERAERANE 1 R, 100 mg £ 5L @ K A TR
2mL R P WL 1, 8, 16 h [l WL B R & T
10 mg 1 50 mg FEHEEBE KA TE 2 mL B H R 32
JEHAE 1 h B} 100 mg FE L0 KA1 W I de i, ik
$23.9% , WEAEBHEAER, TR ACREET NI,
FRILR R AT B B S

A RESE B A Al ZE
BT R

301

B 10mg M 50mg 100 mg

2 B3R /%

E1 FERENEERRE AR R E 54 T80 H =
2.1.2 BFBREMABIFENT

WFFEH F M, B 70 1 14 A8 1k 4 i AR R T
JRATI ¢ WAL, DT 52 e L0 28 1 A e B 1. 1A
I, SEEGH TR INZH B Ry 0.05, 0.10, 0. 15,
0.20, 0.25, 0.30 mol/L ffj NaCl, & AR & F
SR JIE T PR LB K A ) A T T 1) WA RS

WK 2 fr, 78 NaCl &k )% 4 0.05, 0. 10,
0.15, 0.20 mol/L Ht, W& [t % 4 % K 26.6% .
25.6% . 27.7% 1 26. 8% , ¥ F 11 W% B ) B
WL B % 23.9%. M4 NaCl £ ¥k i 4 0.25,
0.30 mol/L I}, WEH 2K 22. 0% #1 20. 6% . X5
SCHRSD T RIE R — B, B TSR R LK A 11
Zeta BTS2 HAG SR, RIE RS FoREa
FIFHIC OS2, 805 K 2 1 1 W B
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F, m TR ORSE TR, ] TS
T8 IR A 4 T 114 R BV .
2.1.3 R ZEERAR o B S EK HE IR

IR — Bz Al R R BRG], fig
{2 1 T R A SR A b, AE LGS E Y e
Wk, AL, HARSEET. sk g
KT 100 mg 52 B W K A 78 AR B 53 500 Tl R
0.02% . 0.10% . 0.20% . 0.25% [¥)% — VA e p
S AIZEIE 2 h F1 8 h, Bl PRSI e A, LE
BEASTRMAR TR A3 B0 3G T R SR IR o) ) ) 38 e i A1
[ 7 Ak A T T 03 15 )

5 E 3 PR, #%WfETTHﬁ@ A
[ AFR B0 IR I AC IR, XA A B it 1) 1
AR, M AR50 0.02% , 58
IR E] R 2 h [ E B B e m, N 17.6% , i
AR TR0 1 1 B SR ] i o AR )
AR T LA, #H%ﬁ%@%&ﬁﬁ?ﬁ%wmm
W B3, ] RS R S KA I R R D,
ORIk I AR AR
2.2 BIERR B W Fo B A A A HE BT B B i YL AR

R T 2 H AR BB R A R SR R [ Ak A e

0.41

t/h
() AN [l i) e St Ay R R A T T 1 O G

=
w

BEE/(U + mg)
o

(=]
—_

BRI A A0 S8R, , X B SR T P A v e 4 e
WA BRI B AT . PR O U B 1 i
L5 B R A A I i R A ZE AR, BT LA 3l
FUEE T 100 meg SRR K A1 12 W BT A0 — 5
R B

20r

sl 1 | Y Esh
16
14
S 12
gm
™ 8
o
4
2
0
0.02 0.10 0.20 0.25
ORI %

B3 FRERSMUK R THE
THRERRE M AR EE 0 EE LR
RN EAZI T, 0 100 myg 558 S8 K A1 W Y

1 h BYBGTG Sy fem, 79 0.32 U/mg ([ 4a). ]
AR, ANRRBUM O I R . SR )
W, [ A N I IS B I AHZEAA R,
4 0.35 U/mg, FAK0.33 U/mg (& 4b).
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A L AEAEL T S R R AR AL, T
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BB RA T A rf S mm QAT ST, R A e
B ARAG R A1 (18] Sb) M 2 A A7 Ems i
MR WK A (B Se) HoRTHix A (K
Sa) MIEL, AWPRE R 2 SE R PER B TR, Ak
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(a) RTTX AR

3 itig

T TR R A o Ay T Rl T e LA 5t % W Y 2
R, BAEWMEE R 1:20 (m/V), WZFHESTEIN 1 h,
M AR AT % 23. 9% . i) T RESCIRHEA T I E AL
[ AR TR, ] BB bl TSR DA T
AR FERCAT R, ASRE 2 82 1A REH I .

LA IR AT XAy TR T 8 174 151 2 P 30K T MR
AR, B [ E A B S B R R A TS AR 2, AT
REZl o [ e, BEG PE O A R AR T Wik
e, FECLEINA Y SR T,
AR dn] B h TR AT R IR AT e
BRI RBCR %, IMTEAE T BER A A asi), Y
JERAIHE S 423 (W) (S BELIE I, DR RIS O 1 B 3%
P
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IR /NEATT ", 3R R A,
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T BBy B0 7 4 I A 3 2 0,
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