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min, 20 mmol-L™ ' pH = 6.5 BEBRZE MRS MR ¥k 1
min; 2R 5 B A 1 mg-ml ™' PSS ¥ # (20 mmol - L™
pH=6.5 K BEEEE vb 5, & NaCl 0.5 mol-L7")
4% 0.5 mg-ml.”" HRP.l mg-mL™' PSS B HUIR
LAY WE (20 mmol- L' pH = 6.5 HIBE AR 2R ppiFF
¥, % NaCl 0.5 mol- L") ¥ 10 min,20 mmol *
L'f5 pH=6.5 BEEEMBE BB YE 1 min. R EH#
T ERERERE EERMFENZH.
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Fig. 1 Scheme of premixing self-assembly of HRP on the sutface of negative ionized PET

M PDDA/(PSS/PDDA),/PET Bi{& B + M FlR
4 B 4% (HRP + PSS) IR &) AFM B 7 LIE th
(B 2) A% EHMREERRETEA. 5
B4k PET R H EEAEWESR FH HRP X 1,
HRP 4> F 48 H 1t 37 A FR7E PET R E E R BB
R ETESRAR ,PET REBRA A 4%
A HRP B2 2 4R 40 40 . 2 01w o 4 3 O SRR
KB AR E . RS HESRE, PSS
N FREESHMEEHAKN—4 HRP B+ —
ERPETHHEBOEE, FEEESEA ST
FERNEEBEZ T, F AFM L XA HRE
HASRMWBETHAE IS T, AEMEIRR

AR, HR T B R EENEEN LR g, R
FREHEBE B LB /N 0.744 nm 0 E] 0.978
nm; i BB 4L PET X B # 41 % HRP B, &l
FBE I B B4 B9 0.645 nm B4 I B A 3 B AY 2.580
nm).
2.2 HRPRBEABARSEBRA UV B
AAHREEAHAEZREMN UV-Vis EE (B
DT WES QHEEE RN ESE YK L
2 (10 VR W 9 R 2 3 02 MO 1 2 T 0 R
K, EKUZHEEHAR T ERDHAIRET 2
(HRP + PSS)/PDDA Ji . PSS 7£226 nm#kh i W i i
SRAF[A(226 nm) | FRWH4NTWEEME DS, Z
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x 0.200 pum/div
z 30.000 nm/div

/%0200 pnvdiv
z 30.000 nmv/div

Fig. 2 AFM image of self-assembly film at surface
a) {PSS/PDDA); precursor film on the aurface of PET; b) (PSS + HRP)/PDDA layer on precursor film
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Fig. 3 UV-vis absorption spectra of (HRP + PSS),/PDDA,
multilayers on PET (From bottom to top, Numbers of bilayer
are 2, 4, 6, 8, 10, 12 and 14, respectively)
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Fig. 4 Activity of (HRP + P8S)/PDDA multilayers on PET
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Fig. 5 Reaction kinetics curve of Hy 0, with 4-AA
catalyzed by (HRP + PSS)/PDDA multilayers on PET
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Menten FBHATLAE HEBUBESSHE GERFR, A XAMBAAAREERAET
MERMERREFR KP =9.7x 10" mol*L™' (L PET REHE T HRP KI5 th 4 Y86 0 o B
(X F 10, KY) AR FANBHYERS B, HRP ST/ PSS BN T PODA HE +, B
HRP AL R R BIBMR RE A 1.52x 10 mol ZFRRIH; BHERS HRP 5EY H,0, H A&
LM T RO, EW) BRAFAER LY FAEEMNEND . ENATRE 8 A% RSN
HRP 5K# K0, MABRBMEM Y, Rk ATHREECRTHERISOK DG THBE
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STUDY ON THE FABRICATION AND THE ACTIVITY OF HORSERADISH
PEROXIDASE BIOFILMS SELF-ASSEMBLED BY PREMIXING METHOD

JIANG Xiuming'”? , CHENG Zhichun', YANG Shaoming' , LIN Xianfu'
{" Chemisiry Deparimem , Zhejiang University, Hangzhou 310027)
2 Chemistry Department, Henan University of Tecknology, Zhengzhou 450052)

Abstract ‘The premixing self-assembly solution of horseradish peroxide with poly(sodium 4-styrenesulfonate) (HRP
+ PSS) is made by blending HRP and polyelectrolyte PSS, and the active[ ( HRP + PSS)/PDDA], enzyme multilayer
hiofilm is fabricated by alternate deposition of ( HRP + PSS) and PDDA on the surface of negative ionized PET. The
topography of films,the stepwise growth of layers and the activity of HRP in the film are measured with UV-Vis and
AFM . HRP and PSS are assembled on the PDDA layer together from the premixing solution of (HRP + PSS) ,and the
ratio of HRP to PSS in every layer of { HRP + PSS) is the same. The banded structure of HRP under the PSS is
observed on the PDDA layer. The Michaelis Constant of the reaction of H,0, and 4-amino-antipyrine (4-AAP)
catalyzed by HRP in biofilm is 9.7 x 107° mol* L' and is lower than that of the reaction catalyzed by HRP in
solution(1.52 x 10" * mol+L™'). The affinity between H,0, and HRP in biofilms is rather strong.

Key words  Active biofilm, Horseradish peroxidase { HRP), Self-Assembly, Layer by layer, Polyelectrolyte,
AFM, UV-Vis



