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Fibroin membrane preparation and modification for using as enzyme immobilized
material

N33y a3 leind yaes
E-mail Piyarutto@hotmail.com

ARy Weeansazmalulag W InedeuigunyTysal

Unsfnwn 2552

UNANED

Ilususmiusurdasine  Tunuddeildgnisdonduanansaraslnlusdudsldunanmsliyelmi
Hufaquiefisnnnasdadulu lumawdedlnlusdudauusiemadeulaivinlaeliansdeulsy  #533
(nediofidulnanea lalnadi Bu50%) uasngmiailed nmawioumuuswilasfisansorarswlusduuins
10 ml Tuuweddlaiuruin 6x9 cm flgamgiivies w1y 16 hrs azvililduausunfdnvaslusuas danw
vueAsUsZAIN 0.0952 = 0.009 mm TasmslifaaAsludadau 2-10%v vesmsavanglnlusdu uazngmsia
Flerludndau 2-6% v vesansaraslnlusdu sy fudglildumusuidauavguuazanuimienidu
Pinmsnandiivedilusdumausurdnine wdeuldnuin nsdauusiilusduamu feasdon
lofuagmsillusdussiusuluugluansasats 95% tovuea agilivesidusimsazaeinuesssiusuan
a9 duginenveasuiuTuinyaaeueedos SEM nuililususmiusuiifaulsiefidansludadou 4%
wansdnvazanmardusnguistuinnninmsedoullusdusmusudeBoug . msfnwilassaidlusiu
yiegivesss-usudemada FTR nudwslilusdusmusudaulsieaadenloiuaynlusdusmosui
rnunslfansavanslemuea Massaimpsnivesusnusudunuuuin-gn vieuuu Sik Il Tuvaelilusdy
BIUTLENALIzLARILATIAT LU Usunox ABBE viFouu Sik | Budulassaiaiilifauafiosdesnihazas
fifituazanufeuanniin nmsdnmnsesaeule 2 1 1éun eulsinesoonfnauazieulusinglaaesn
idlulilusdummususinnieg wuinmaeulsisaesia awnsgnesalilulwlusdusmusuiidauys
shefiddnsludndru 4% unnilnlusdusnusuiidauusiengmasladludadiu 4% uazlnlusdumaiusy
frumsiliaesieasaraisionues suddy uenantudmuioulsifgnessilulnlusduumusy
AnuwUsiienddnsludndin 4% SanalWes@udueaiifduivs wagdszavsnmlunisinauvesoulsdgenin
nseseBlullussumsnususiindu q fanmzmnzauveinsing snndeiadosnnvoseulzlutissses
naiiusnuigamgll 4 C un 14 Ju Andneulsifignadstilulmlusdusmiusuviindug uavieulwiiBass
ALEIAY

o

Adnfsy : il InlusBuwusuy Jagnsaeulel

v

FIUNARgENTITeVUUsTANIALY W Inedesviguesysel Useddeuussana we. 2552 - 2554



ABSTRACT

In this research, various types of fibroin membrane were prepared from fibroin solution which
derived from silk waste of silk thread production. Modified fibroin membranes were carried out by
using PEGDE (Polyethylene glycol diglycidyl ether) and glutaraldehyde as crosslinking agents. In the
membrane preparation, the 10 ml of fibroin solution was left in 6x9 cm polystyrene plate at room
temperature for 16 hrs. The resulting membranes have translucent appearance and average thickness
0.0952 + 0.009 mm. The modification by using PEGDE 2-10%v of fibroin solution and glutaraldehyde
2-6%yv of fibroin solution can improve the membranes flexibility and tenacity. From the membranes
properties studying, it found that water solubility percent of the membrane decreasing for the modified
fibroin membranes and the 95% ethanol treaded fibroin membrane. Membranes morphology from SEM
investigation show more porosity exhibited in the PEGDE modified fibroin membrane in the fraction of
4% than the membranes which prepared by the other methods. From FTIR technique, the secondary
protein structure of the modified fibroin membranes and the ethanol treated fibroin membrane ex-
hibited beta-sheet structure or Silk Il structure while the original fibroin membrane exhibited random
coil structure or Silk | structure which unstable for both of strong polar solvents and heat treatment.
From enzymes immobilization of horseradish peroxidase and glucose oxidase onto the various types
of membrane, it found that the amount of both enzymes could be entrapped in the PEGDE modified
fibroin membrane in the fraction of 4% higher than the g¢lutaraldehyde modified fibroin membrane
in the fraction of 4%yv, and the ethanol treated fibroin membrane, respectively. In addition, the im-
mobilized enzymes in the PEGDE modified fibroin membrane in the fraction of 4% remained relative
activity and working efficiency higher than the other membranes at the enzymes optimal conditions.
Moreover the enzymes immobilized into the PEGDE modified fibroin membrane in the fraction of 4%
show more stable than the enzymes which immobilized onto the other materials and the free en-

zymes, respectively.
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