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Protein Modification Using Proteases and its Applications
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ABSTRACT

Proteolytic enzymes catalyse hydrolysis of peptide bond in proteins resulting in
oligopeptides, peptides and amino acids. The functional properties of modified protein are
different from those of native proteins. The properties of modified protein can be monitored
through degree of hydrolysis (DH). Limited proteolysis, partial hydrolysis at low DH, causes a
change in conformation, molecular weight distribution, stability, flexibility and interfacial
properties of modified protein. These changes affect solubility, water holding capacity,
emulsifying properties and foaming properties. Extensive proteolysis occurs at high DH. The
obtained product contains a large amount of peptides and free amino acids compared to
limited proteolysis. Some of these peptides not only improve nutritional value but also possess
regulatory functions in humans and health benefits. Thus, applications of modified protein with
different degree of hydrolysis in food product is dependent on its functional properties and the

objective of utilization.

Adnay: Wshulalaslawan, madaudsaudfveddusii, seaunsges, audfigantnvedusiu

keywords: protein hydrolysate, protein modification, degree of hydrolysis, protein functionality
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(Clemente et al., 1999a)
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O-phthaldialdehyde (OPA)
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812AAU 340 Nm (Nielsen, Pedersen and Dambmann, 2001)

Trinitrobenzenesulfonic acid

(TNBS)

2, 4, 6-Trinitrobenzenesulfonic acid ﬁwﬂﬁﬁ%mﬁum&'azﬂu Vinansusenouniian
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Ninhydrin
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570 nm (Adler-Nissen, 1986)

Formol titration

Tnmssmyezdludnenasuniled (Adler-Nissen, 1986)
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Osmometry

Ansigaionudefianas Geazduiusiuan DH (Adler-Nissen, 1986)
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(Adler-Nissen, 1986)

Soluble nitrogen

Aaszvlsunululnsauiazatels dafudulusywinanisuenaatslusiu (Margot,

Flaschel and Renken, 1994)

Trichloroacetic acid (TCA)

index

Siswilsunaundnditanansaazaneldly trichloroacetic acid (Adler-Nissen, 1986)
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wiulng

Aasgivualuana lneefendnves permeation chromatography %813l4 HPLC

38 column chromatography (Adler-Nissen, 1986)
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(Spway 5-15) Analianuaiuisalunisazanevad
Tushulalaslataniilalutae pH sguing 2-12 &
ANNEINNTalun1TazaneNInNnINSeuay 60 Laan
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SEAUNNSER8508aY 5 LAINALMLUSAUNALAUTI?
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addlddaauaiuisalunisiindtadu waz
aruannsalunninlnugeludosay 83 uay 84
audiy WeSsuifisuiungutiniandnounns
g08 uaNaINT Yust et al. (2010) Anwiautds
Mﬁwﬁmaaiﬂiﬁuﬁaqﬂlﬁ (chickpea) Thn3e311910

msuenaanglusiulelatanaindgnla (chickpea

protein isolate, CPI) areLaubysl Alcalase® 2.4L
i pH 8 gauvndl 50 ssmwaldea 1nsdmves
oulwiiroansdadunindu 1.14 fadnfusendy
wUssEiumsgesfisevas 0-10 nuiileseiunis

go8aaTu AANaIITalunITavateves CPl il

e

wualduiuduegeiidedfey (p<0.05) uonani
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(Sowaz)
SEAUNSEREA
5 g ® T T v iy v
Wsfiulelownandignln  Alcalase 2.4L 2.9-4.9 auansolunsdudiadless  vust et al (2010)
-Anwamsalunsialiiy
1-10 ANuAIIatuNazaY

(aswaziBeaiufnluiite 2.3.1)

Wehududuansdnlen  Trypsin® PTN 6.05 4.1-8.3 -ANuENNsalunaray Guan et al. (2007)
auannsalumsdinh
-anuanunsatumadudadlens
(grwasBoaiiuduluinge 23.1)
Wshungeuanimand  Alcalase”2.4L 5 auaunsalunadusiodlmess  Kong, Zhou and
A alunsL Al Qian (2007)
""""" 515 emwawnsolunmsasa
(@swaziBoaiiudsluide 2.3.1)
ssdunasdeege
Tusiulelmananndnilna  Neutral protease 910 205 CaudAlumsdwesndadu  Zhou, Sun and
Bacillus subtilis Canning (2012)
Validase 90 Aspergillus 207 awlRlunstueendedy
oryze
Alkaline protease 110 323 awlRlunstuesndady
Bacillus lichiniformis
Tshududuanmnide  Trypsin (Sigma Aldrich) 3050  -sudRlumsdueendiedu | Ngetal (2013)
Tudauay
TUshuloleiamniagnln  Alcalase®2.4L+ 70 duRlumsdueendia®y  Yustetal (2012)

Flavourzyme (areanBuaiudsluinde 24.3)

-audRlunsanseRuABLAdLNETR




Unadd

MSANTINYEERS 1. UM 42 avuh 2

281
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JzrwduasuanTRBomthiivesTusauantiuyld
#a18UTENIs LU autAnIunITaraty autfniu
nMsiduddadlniess audiniunisiinlay way
audAdiuniagun Wudu Severin  and Xia
(2005) fnwUsautRvenglusAulaenIsLengaiey
TusAuarnaglusAutdudu (whey protein
concentrate, WPC) agLaulasl Alcalase® 2.4L
waz Protamex” Wusuaneuledivinfiu 0.40 waz
0.64 AU ¢ WPC sudsu wlsseunisgeaidu
Yoway 520 wuindesedunisdosgedu
AuaNsalunIsazateves WPC filunisteos
e Alcalase” 2.4L way Protamex” avfluualiy
Wity Yoy 75.5-85.8 LAY 75.5-86.5 AUEEU
dlawseufisuiulusiiudeunisdes n1sdesde
woulal Alcalase” 2.4L fisziunisdesovay 5 9z
relinnuaiuisalunisiinddaduves WPC

wwAluALAY uenaldunna1an1eada (0>0.05)
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=< ' P
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o w

Todfy (p<0.05) ilewUFeuiiiauiu WPC Sudu
Tuvuzfinisgessieioulesl Protamex” azinali
ANNa1Nnsalunsiinddadu wagauausaly
nsialduves  WPC anasodsdidudfngy

(p<0.05) witeulusl Alcalase”  2.4L way
Protamex’ dadutaulasissianioulanuding
Wiy waflausuwsdoansieiu sasia
Tun19i3aUFATen waranagmuzanlunis
\AaufAzefuanstetu SeualiaudAdunis.in
3iatu wazn1siialiuveslusAudilawnnd1afy
AOAARDINUIUITEVBS Sinha et al. (2007) Anw
audRilmthfives WPC fikiunisuwenaanslusi
feeulwsilusieannitiesn pH 7.6 guvigd 45

prwaldud Lavinsounetoulysl papain (@10

U3® Enzochem Company, India) 7 pH 6.2
gaunnil 55 asAwaldea Tidndiuvediouley
RoansRafuinfiu 1:60 (w/w) wlssresiaa1ms
goendu 20 40 way 60 uit wuindleszeznaily
msa’asLﬂ'mﬁummmmmiunﬁé:mﬁwaq WPC il
M1unswenaatedielUsAteaainidest was
papain axdiAfiududosay 60-225 uaz 80-240
AudIsu egslsfinuiiszeziaainistesi 60
W awanunsaludnlvuees WPC fiiunis
wendanedig papain SAnanasiesay 20 luvued
msuenaaeselusiteaanidosluiinadonis
Wasuulaswesannuansaluialnuves WPC

« mynauUslusAuanUanneteuley oy
PrgUFulgaRBmidvestusiusuing q 1e
LU 97398999 Souissi et al. (2007) Anwrauds
FantifiveslusiivainvarssauiiinIsuainii
wazipdesluvesvatssau Tnensuonaassie
woulwsl Alcalase”2.4L 9 pH 8.0 gaumgil 50°C
Snsndruvasieuledroasaafuivinfy 727.26
Ug' wussedunisdesiduderay 6.62 9.31 uay
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