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Parichart Kitsongsermthon 2007: Covalent and Entrapment Immobilization of Protease
on Chitosan for Use in Seasoning Sauce Production. Master of Engineering (Chemical
Engineering, Major Field: Chemical Engineering, Department of Chemical Engineering. Thesis

Advisor: Assistant Professor Nanthiya Hansupalak, Ph.D. 82 pages.

This work studied protease enzyme immobilized on chitosan by two methods; covalent bond and
entrapment for use in seasoning sauce production. Particularly, for covalent bond method, effects of
glutaraldehyde concentration, activated time and the effects of temperature and pH on immobilized protease
were investigated. The activity of immobilized enzyme by covalent bond and entrapment compared with free
enzyme and the distribution of enzyme on chitosan surface were confirmed with scanning electron
microscopy. The stability against temperature and pH of the highest activity immobilized enzyme was tested.
In addition, the immobilized enzyme obtained from optimal conditions was used to study the reusability for

seasoning sauce production.

The results obtaind from the experiment showed that the immobilized enzyme on chitosan by
covalent bond gave the highest activity of 2,898 unit/g protein and 11,930 ug in protein coupling, when the
glutaraldehyde concentration used is 0.1 %w/v and activated for 2 hours 30 minutes at 30 °C then
immobilized with protease in phosphate buffer solution that have ionic strength 0.05 M, pH 7 at 40 °C for
3 hours. The immobilized enzyme on chitosan by entrapment at 37 °C gave the highest activity of 2,189
unit/g protein and 8,467 pg in protein coupling. The activity of free protease was also found to be 15,450
unit/g protein. From the study of protease enzyme immobilized by two methods, the immobilized enzyme
was stable and active at approximately 50°C and pH 7. The amounts of nitrogen from amino acid obtained
from the immobilized enzyme by covalent bond and entrapment methods for use in seasoning sauce

production after four cycles are 1,800 and 706 microgram, respectively.

Student’s signature Thesis Advisor’s signature
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Usuasswlumsinlnsen = 1.9+142 = 4.9 Uodans

o a d =K
1.2 ﬂTiﬂTU’Jmﬂi]ﬂiim’ﬂu'l“]ﬁwﬁﬂgﬂ

] 2’ o 7 =2
GINH']‘WUﬂ!@ullclfll'ﬂgﬂﬁi\‘l

'

RNAITATAUATU (FUaasn) 1 va.

'

wuagaza1s TCA (Amgalnaen) 2 wa.

'

Y
USuassinasazarenanua 3 va.

l AA11 1 1A,

ANEIaZA18 Na,CO, 5 Na.

'

A3z a10 folin reagent 1 WA,

'

Fammsganauueai 660 U1 Tua
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MnuRUA AL wasmhdledaniammiganaundiinue1INaY 660

v Y
W TUAsHaD %319’!31

2 ¢ = = A 1 dmrinenlwsates
Aanssueu lminegy (gile) = oo 1 134 1
s 10 0.9953

Tag

Ay, = MMIRANAULTINAMNGIATY 660 U1 TUIAT
ANVFUVDINTININTFIY L-tyrosine = 0.0107

P 9 o Aaan A Aaa
msazaoeu ladnldlumshilgnser = 1 Jaddas
nanldlumsil§nser = 10 wid
Ysassalumsinlaser = 1+2 =3 Waaans
9
o o o o
wineu laniasegy (n3w)

anuruuiuveen lainegil = 0.9953 niudeiiadans
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2. msannalsanallsau

19814 10 VA,

l QAN 5 WA,

A1 5 ua. +

1l51en leoou 10 wa.

Y
v o

iy Usu1m3571 15 wa.

l AAN 6 WA

NEsazaed 1.5 va.

l

15195520900 7.5 wa.

l

Fammsganauudai 595 w1 Tuwas

MnuRuAMd ALY vasnmhaledanianmmaganaundinueInay 595

v Y
W TumasHa ﬁ]z”lmw

Tag

a =) () A
Uma st (ulasndy) = =2 x 15410
ANVEU 3

Ay, = MNMIYANAUIAINANUEINAY 595 U TUILAS
ANUFUVDINTINUIATFIY L-tyrosine = 0.038
Ysuassamlumsinlgnser = 5+10= 15 aaans
P 9 o Aaaa A Aaa
ez lsdnldlumsinlgase = 5 Nadans

a 4 a aa
ﬂiuwmﬁummiazmﬂmu%u = 10 Yaann3
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3. mammnadaaivpanssuen i (Activity yield)

[

adaufvnssuenland (esidud) = [u/u, ] X 100

Tag

a = 1

1A s A a
?ﬂﬂﬂﬂﬁ33\1!,’01.!“1‘3]511ﬂqmﬁﬂﬂﬁiﬂWL@%ﬂNﬂ (Quﬁ)

U

c
Il

=~

1A 4 a 09/' a
Ananssuon laigege o fieanTogungiiiiug (gila)

a

4. msmnalSinaddsauiitiame (Protein coupling)

YsmnaTdsaungame (lulasniu) = p-Pp,
Tag
p, = Ui TlsAuvesasazarooulminounse (lulasniu)

a d o [
P, = USunaTisAuvesmsazarson lmivanie (lulasnin)
5. M3AIMUsZaNEMNMIATI (Loading efficiency)

Uszaninmmsasa @lesifud) = [(p,-Pyp,] X 100
Tag
p, = USunaTlsAuvesasazarooulminounse (lulasniu)

P, = YsinaTdsavvesasazaroeu lmivdwnss (lulasnsu)
6. msannafBinalulasuannsaeziily

UsmaTulasmunnnsaezidlu (lulasnsu) = N-N-N,
Tay

N, = U5ina T Tastouitanua (luTasnsy)

N, = UsnaTuTasnuaimenlaiTsa@ed (lulasnsu)

NW

Y v Y
= J5ualuTasnuanmiveduvassadainiu (ulasnsu)
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