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Effect of pH and Temperature on Protease Activity from Duck and Chicken Intestine and Pancreas
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ABSTRACT

Proteases play an important role in food industry. Animal viscera contains different enzymes
therefore in this study proteolytic enzymes from duck and chicken intestine including pancreas were
extracted by distilled water and lyophilized as enzyme powder. As a result, protease from duck and
chicken showed the highest activity at pH 8 and 7.5 at 60°C with specific activity equal to 103.96 and
90.61 microgram tyrosine/mg protein/min respectively. Moreover, proteolytic enzymes stability at different
pH (6-9) and temperature (30-70°C) were analyzed. After incubation at pH 6-8, 25°C both proteases
exhibited high activities. While protease from duck showed higher thermal stability than chicken. Hence,
the optimum pH conditions of enzyme from duck and chicken were selected at 8 and 7.5 respectively and
temperature were at 50°C considering from enzyme activity and thermal stability. Lyophilized enzymes
showed good proteolytic activity after 30 days storage at -20°C. Therefore, duck and chicken intestine
including pancreas by-products from duck and chicken processing industries have a potential to be used

as raw material for proteolytic enzymes extraction.
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Table 1 Weight of enzyme (g/100g intestine and pancreas) and protein content of protease powder from

duck and chicken intestine and pancreas

Weight of enzyme (g) Protein content
Source of enzyme
(from material 100 g) (mg protein/mg enzyme powder)
duck 6.51+0.38 0.60+0.03
chicken 2.71+0.02 0.70+0.01
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Figure 1 Effect of pH on protease specific activity at 37°C a) protease from duck intestine and pancreas

b) protease from chicken intestine and pancreas
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Figure 2 Effect of temperature on protease specific activity a) protease from duck intestine and pancreas

analyzed at pH 8 b) protease from chicken intestine and pancreas analyzed at pH 7.5
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Figure 3 Effect of pH on protease stability a) protease from duck intestine and pancreas b) protease from

chicken intestine and pancreas (analyzed activity at 60°C, pH 8 and 7.5 respectively)
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Figure 4 Effect of temperature on protease stability a) protease from duck intestine and pancreas

b) protease from chicken intestine and pancreas (analyzed activity at 60°C, pH 8 and 7.5 respectively)



b

i s U INNZANEaN1991191% (Figure 2) wazpanasnaaseulsd (Figure 4) 1

goanisine) nudnenliesds uarliaiisonnamlianguugi 50° Ineldeanivunzan fe 8 uas

'
o o

7.5 dvdueulsdreadauariiniuadv Ineeulsilusfieanszenainsnin 1 luwdsine 16 nund
dnasevanevinuldanen1s Wy Raju et al. (1997) Menlasillsfiwaannl&inndnanssu 95 uiqe/n. 184
Waitle lunisdesdanmmuasainnisudsglisleln eldifinluemnsdns anuil Jamdar and Harikumar

(2005) HeulasTlsAwaann & lnidnanssuannng 7 ulasiuanlsdwun Wsmwan. (dpTududugmm)

b

=

Tinpasssesllssiudymvandeloem (soybean protein isolate) Tl m‘iﬂﬁma‘iuL@qmmiﬂiﬁuﬁ;mﬁmi@
Trananad waz Damie et al. (2010) WiaulmsiasiluhlAnaannl&lanitaansau 0.134 wluluamn falagy
. ieansdnlullsfiudamdes uazindulalaslass sy
4. narasszEziIatRanslasuslasarfanssnaaaulas
mnmiﬁﬂmmmmLf;mmalﬁm“ﬂmrfi@mﬁ@mimmL@u”LsnﬁImﬂLﬁm“ﬂmmuisﬁﬁuﬁﬁ@mmﬁ
-20°t (fluszeziann 30 1 udraeinundnmzfAntanssnanng nudeulmdannlduaziueeuseadai
Aanssuazanadtlszanm 8.75% dauienladannlianasilszunns 6.18% wansldisiuineultiannlduas
sudeuseadauarlifianuasiadeniafufnmniiguungil 207 atlsfadewiieuladllUdedadinng

panaaaufanssnaedenlainewnafe

51

Q

THuazsusauaaadanaslndluunamsuecenlnaillbies Taewlbillsfieainuinanssianinig

a1 a 3

qugniiiea 8 (1ln) uaz 7.5 (In) Tnengrungi 601 laulsiivassiadainanssuannizgeqa adslsf

'
= a

pnngumnigeeulaiiacuaon AuluianaisunainanineianzanuazANNAsaaaLelms]
wudneulsdldsiiwavenis uazln Aasldauniie 8 uaz 7.5 MNAAL uazguUR 50°% WiuAdsANEINIg
dteulaadld s Tamsd Wesannnisadaaulaiinléing uazduneulieaindudau Tnaauloiezalad

ANALFIARUENA WaLiuinETiguugi -20° Wiszaziaan 30 Fu

naRnssuLlsEnA
madeilifuuatuayuandinauneuaiuayunisRde NUAdENMNITRe anq. a2

q

Anenagnsuazmaluliad nnaldlaran1am@an taN1ANIIHARNTLNIUARE N1 4N3.-aRANUNTIN Usvantl 2553

q 9

LANA15D19DY
Usiil dnuifies. 2547, vawlgaimantns. Ralasad 4, ANTINANALNATNANIDINMNANEN G, NPUNN,
e nefiRedung. 2538, d35anENdndiaee. MATARAnans AnsnERsAans aanendedeslu,
e,
Bisswanger, H. 2002. Enzyme Kinetics: Principles and Methods. Wiley-VCH Verlag GmbH, Weinheim.
Cupp-Enyard. 2008. Sigma’s non-specific protease activity assay — casein as a substrate. J. Vis. Exp. 19:
1-3.
Damle, M.V., P. Harikumar and S.N. Jamdar. 2010. Debittering of protein hydrolysates using immobilized

chicken intestinal mucosa. Process Biochem. 45: 1030-1035.



Dixon, M. and E.C. Webb. 1979. Enzymes. 3" ed. Academic Press, New York.

Fullbrook, P.D. 1996. Practical Limits and Prospects (Kinetics), pp. 504-539. /n T. Godfrey and S. West,
eds. Industrial Enzymology. 2" ed. Macmillan Publishers Ltd., London.

Guyonnet, V., F. Tluscik, P.L. Long, A. Polanowski and J. Travis. 1999. Purification and patrtial
characterization of the pancreatic proteolytic enzymes trypsin, chymotrypsin and elastase from the
chicken. J. Chromatography A. 852: 217-225.

Jamadar, V.K., S.N. Jamdar, S.P. Dandekar and P. Harikumar. 2003. Purification and characterization of
aminopeptidase from chicken intestine. J. Food Sci. 68(2): 438-443.

Jamdar, S.N. and P. Harikumar. 2005. Autolytic degradation of chicken intestinal proteins. Bioresource
Technol. 99: 6934-6940.

Jamroz, D., K. Jakobsen, J. Orda, J. Skorupinska and A. Wiliczkiewicz. 2001. Development of the
gastrointestinal tract and digestibility of dietary fibre and amino acids in young chickens, ducks
and geese fed diets with high amounts of barley. Comp. Biochem. Physiol., Part A: Mol. Integr.
Physiol. 130: 643-652.

Kadhim, K.K., A.B.Z. Zuki, M.M. Noordin, S. M.A. Babjee and M. Zamri-Saad. 2011. Activities of amylase,
trypsin and chymotrypsin of pancreas and small intestinal contents in the red jungle fowl and
broiler breed. Afr. J. Biotechnol. 10(1): 108-115.

Lowry, O.H., N.G. Rosebrough, A.L. Farr and R.J. Randall. 1951. Protein measurement with the folin phenol
reagent. J. Biol. Chem. 193: 265-275.

Mane, S., M. Damle, P. Harikumar, S. Jamdar and W. Gade. 2010. Purification and characterization of
aminopeptidase N from chicken intestine with potential application in debittering. Process
Biochem. 45: 1011-1016.

Neilands, J.B. and P.K. Stumpf. 1958. Outlines of enzyme chemistry. 2" ed. John Wiley and Sons, Inc.,
USA.

Raju, A.A., C. Rose and N.M. Rao. 1997. Enzymatic hydrolysis of tannery fleshings using chicken intestine
proteases. Animal Feed Sci. Technol. 66: 139-147.

Rathinaraj, K., P.Z. Sakhare, N.M. Sachindra and N.S. Mahendrakar. 2010. Effect of ensilaging and organic
solvent treatment on activity of proteases from chicken intestine. Food Bioprocess Technol. 3: 783-
788.

Whitaker, J.R. 1994. Principles of Enzymology for the Food Sciences. 2" ed. Marcel Dekker, New York.



