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layers on a gold crystal density of carrageenan

Carrageenan and PDDA exposures and water rinses are

indicated by circular, triangular, and dotted arrows, respectively
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Fig.3 (A)Frequency shifts( Af) and (B)energy dissipation( AD) induced by the adsorption
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Fig.4 (A)Frequency shifts( Af) and (B)energy dissipation( AD) induced by the adsorption
of BSA onto different carrageenan surfaces(1.0 x 10 > g/mL BSA in acetic buffer solution at pH =4.0)
a. gold/PDDA/BSA; b. gold/BSA; c. gold/PDDA/IC/BSA

Z % x #

Dickinson E,Pawlowsky K J. Agric Food Chem[]J],1997 ,45.3799

Arltoft D,Ipsen R,Madsen F, Vries J. Biomacromolecules| J],2007 ,8.729

Galazka V B,Smith D,Ledward D A, Dickinson E. Food Chem[]],1999,64 303

Alizadeh N,Li-Chan E C Y. Food Hydrocolloids[ J],2001,15 ;285

Seyrek E,Dubin P L, Tribet C,Gamble E A. Biomacromolecules| J] ,2003 ,4.273

Schmitt C,Sanchez C,Desobry-Banon S,Hardy J. Crit Rev Food Sci Nutri[ J],1998,38.689

Salloum D S, Schlenoff J B. Biomacromolecules[ J] ,2004,5:1089

Hook F,Rodahl M, Brzezinski P,Kasemo B. Langmuir(J],1998,14.729

Richert L, Lavalle P, Vautier D, Senger B, Stoltz J F,Schaaf P, Voegel J C,Picart C. Biomacromolecules[ J],2002,3:1170
Kaufman E D, Belyea J,Johnson M C,Nicholson Z M, Ricks J L,Shah P K,Bayless M, Pettersson T, Feldot Z, Blomberg

O 00 N O U kA~ WD =

—_
o



%5 1 MRIE 45 - QCM-D 5% 26 [ i 5 2 M i A A 509

E,Claesson P,Franzen S. Langmuir[ J],2007,23.6053

Interactions between Protein and Polysaccharide
Studied by QCM-D

LIN Yuan‘, HUANG Qing-Rong’, SU Zhao-Hui""
(“State Key Laboratory of Polymer Physics and Chemistry ,Changchun Institute of
Applied Chemistry , Chinese Academy of Sciences, Changchun 130022 ;
]'Department of Food Science , Rutgers University ,N.J 08901 ,USA)

Abstract  Polysaccharide surfaces were constructed from carrageenan and poly ( diallyldimethylammonium
chloride ) (PDDA) wia layer-by-layer assembly technique. The adsorption of bovine serum albumin(BSA) , an
ellipsoidal model protein, on the surface of the multilayers was studied in detail by means of a quartz crystal
microbalance with dissipation monitoring (QCM-D). Four carrageenans with different charge densities were
investigated, and the amount of the carrageenan assembled was found to decrease with the increase of the
charge density. When BSA was adsorbed on the PDDA surface, the dissipation factor (AD) was small,
indicating that BSA lay down on the surface to form a thin layer. When BSA was adsorbed to the (-carrageenan
(IC) surface, both the QCM frequency shifts( AF') and the dissipation factor AD were larger, suggesting that
BSA stood on the carrageenan surface to form a thicker layer. In addition, it was found that both the amount of
adsorption and the packing of BSA on the carrageenan surface depended on the charge density and the surface
roughness of the carrageenan substrate.

Keywords quartz crystal microbalance with dissipation monitoring( QCM-D) , protein, polyssacharide



