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Processing and Utilization. CRC press, New

York, pp. 439-455.

[3] Panda, B., Singh, R.P. 1980. Processing
and utilization of poultry industrial by-
products. By-products from food Industries,
utilization and disposal. In: Association of
Food Technologist, India, Symposium
proceedings, 58-63.

[4] Barbut, S. 2002. Poultry products
processing, an industry guide. 548 p. Boca
Raton, CRC Press.

[5] Kurozawa, L.E., Park, K.J. and Hubinger,
M.D. 2008. Optimization of the Enzymatic
Hydrolysis of Chicken Meat Using Response
Surface Methodology. Journal of Food
Science, 73, 405-412.

[6) Dumay, J, Donnay-Moreno, C.,
Barnathan, G., Jaouen, P., Berge, J.P. 2006.
Improvement of lipid and phospholipid

VY

FAOIWHO o ol sial sl V1 3 50 O30 )
NRC (1993) wx o oolol s sl ol 55 35 50 O 300 =Y

&a"“}ﬁ.\i}' -¥

N VS ¥ NGV I (] PR B (S
5055 Sl 5 S G cpl SUSGl sl
oo odige 5 os smmis) Lo 3 g0 S5 SBTS
Ol IS (Ssp Sl Cislas Le)lS (g LSl

.@u&ﬂ@)3$du&é}d)K@Q@z

Cfl:.o -0

[1] FAOSTAT-Agriculture. 2009. Online
available at: http://faostat.fao.org.

[2] Ockerman, H.W., Hansen, C.L. 2000.
Poultry by-products. In:Ockerman, H.W.,
Hansen, C.L. (Eds.), Anima by Product



http://faostat.fao.org
www.

o IS ol Slls ol SO g5l g

UL 5 s ol e

[17] Espe, M., Raa, J, Njaa, L.R. 1989.
Nutritional value of stored fish silage as
protein source of young rats. Journal of the
Science of Food and Agriculture, 49,
259-270.

[18] Vidoatti, R.M., Viegas, E.M.M., Carero,
D.J. 2003. Amino acid composition of
processed fish silage using different raw
materials. Animal Feed Science and
Technology, 105, 199-204.

[19] Guerard, F., Duffose, L., De La Broise,
D., Bingt, A. 2001. Enzymatic hydrolysis of
proteins from yelowfin tuna (Thunnus
albacares) wastes using alcalase. Journal of
Molecular Catalysis B: Enzymatic, 11,
1051~ 1059.

[20] Shuler, P. 1990. Natural antioxidants
exploited commercially. In: Hudson B,
editor. Food antioxidants. New York:
Elsevier Applied Science p. 99-170.

[21] Je, JY., Park, P.J, Kim, SK. 2004.
Antioxidant activity of a peptide isolated
from Alaska pollack (Theragra
chalcogramma) frame protein hydrolysate.
Food Res Intern, 38(1), 45-50.

[22] Rajapakse, N., Mendis, E., Byun, H.G.,
Kim, S.K. 2005. Purification and in vitro
antioxidative effects of giant squid muscle
peptides on free radical-mediated oxidative
systems. J Nutr Biochem, 16(9), 562-569.

[23] Kim, SKK., Kim, Y.T., Byun, K.S., Joo,
D.S., Shahidi, F. 2001. Isolation and
characterization of antioxidative peptides
from gelatine hydrolysate of ‘Alaska Pollack
skin. J Agric Food Chem, 49, 1984-1989.

[24] Shahidi, F., Amarowick, R. 1996.
Antioxidant activity. of protein hydrolysates
from aquatic species. JAOCS, 73,
1197-1199.

[25] Viera, G.H.F., Martin, A.M., Sampaiao,
S.S., Omar, S, Gonsalves, R.C.F., 1995.
Studies on the enzymatic hydrolysis of
Brazilian lobster (Panulirus spp.) processing
wastes. Journal of the Science of Food and
Agriculture, 69, 61-65.

[26] Chen, Q.H., He, G.Q. and Ali , M.A.M.
2002. Optimization of medium composition
for the production of elastase by Bacillus sp.
EL31410 with response surface
methodology. Enzyme and microbial
Technology , 30, 667-672.

[27] Rao, K.J,, Kim, C.H. and Rhee, s.k.
2000. Statistical optimization of medium for
the production of recombinant hirudin from

V¥

recoveries from sardine (Sardina pilchardus)
viscera using industrial proteases. Process
Biochemistry, 41, 2327-2332.

[7] FAO STAT-Agriculture, 2010. [Onling],
Availablefrom: http://faostat.fao.org.

[8] Kristinsson, H. G., and Rasco, B. A.
2000a.  Biochemica and  functional
properties of Atlantic salmon (Salmo salar)
muscle hydrolyzed with various alkaline
proteases. Journal of Agriculture and Food
Chemistry, 48, 657-666.

[9] Kristinsson, H. G., and Rasco, B. A.
2000b. Fish protein hydrolysates:
Production, biochemical and functional
properties. Critical Reviews in Food Science
and Nutrition, 40(1), 43-81.

[10] Liaset, B., Lied, E., Espe, M. 2000.
Enzymatic hydrolysis of by-products from
the fish-filleting industry;  chemical
characterization and nutritional evaluation.
Journal * of ~ the Science of Food and
Agriculture, 80, 581-589.

[11] Nilsang, S., Lertsiri, S., Suphantharika,
M., Assavanig, A. 2005.Optimization of
enzymatic hydrolysis of fish soluble
concentrate by commercial proteases.
Journal of Food Engineering, 70, 571-578.

[12] Bhaskar, N., Modi, V.K., Govindaraju,
K., Radha, C., Lalitha, R.G. 2007. Utilization
of meat industry by-products. protein
hydrolysate from sheep viscera mass.
Bioresource Technology, 98, 388 —394.

[13] Ovissipour, M., Abedian, A,
Motamedzadegan, A., Rasco, B., Safari, R.,
Shahiri, H. 2009. The effect of enzymatic
hydrolysis time and temperature on the
properties of protein  hydrolysates from
Persian sturgeon (Acipenser  persicus)
viscera. Food Chemistry, 115, 238-242.

[14] Jamdar, S.N., Harikumar, P. 2008. A
rapid autolytic method for the preparation of
protein hydrolysate from poultry viscera,
Bioresource Technology,99, 6934-6940.

[15] Surowka, K. and Fik, M. 1992. Studies on
the recovery of proteinaceous substances
from chicken heads. 1. An application of
neutrase to the production of protein
hydrolysate. International Journal of Food
Science Technology, 27, 9-20.

[16] Surowka, K. and Fik, M. 1994. Studies
on the recovery of proteinaceous substances
from chicken heads. I1. Application of pepsin
to the production of protein hydrolysates.
Journal of the Science of Food and
Agriculture, 65, 289-296.



http://faostat.fao.org
www.

\VC\\JL@ Q 092 Y o)Le...Z

S mbo 5 pole aslhad

reactor. Journal of Food Engineering, 80,
1134-1145.

[37] Barman, T.E. 1969. Enzyme handbook;
Springer Verlag, Berlin.

[38] Palmer, T. 1981. Understanding enzymes.
Ellis Horwood, Chichester.

[39] Baek, H.H. and Cadwallader, K.R. 1995.
Enzymatic hydrolysis of crayfish processing
by-products. Journal of Food Science. 60,
929-935.

[40] Moreno, M.M.C. and Cuadrado, V.F.
1993. Enzymic hydrolysis of vegetable
proteins. mechanism and kinetics. Process
Biochemistry, 28, 481-490.

[41] Wasswa, J.,, Tang, J., Gub, X., Yuan, X,
2007. Influence of the extent of enzymatic
hydrolysis on the functional properties of
protein hydrolysate from grass carp
(Ctenopharyngodon  idella) skin, Food
Chemistry, 104,1698-1704.

[42] Diniz, F.M. and Martin, A.M. 1996. Use
of response surface methodology to describe
the combined effects of pH, temperature and
E/S ratio on the hydrolysis of dogfish
(Squalus acanthias) muscle. International
Journal of Food Science and Technology, 31,
419-426.

[43] Sumaya-Martinez, T., Castillo-Morales,
A., Favela-Torres, E., Huerta-Ochoa, S. and
Prado-Barragan, L.A. 2005. Fish protein
hydrolysates from gold carp (Carassus
auratus). I. A study of hydrolysis parameters
using response surface methodology. J. Sci.
Food Agric. 85, 98-104.

[44] Sgarbieri, V.C. 1987. Alimentacao e
Nutricao: Fator de saude edesenvolvimento.
UNICAMP, Campinas, Brazil.

[45] FAO/WHO. 1985. Energy and protein
requirements. Report of Joint
FAO/WHO/UNU  Expet  Consultation
Technical Report. FAO/WHO and United
Nations University, Geneva, Series No. 724,
pp. 116-129.

Vo

saccharomyces cerevisiae using response
surface methodology. Process Biochemistry,
35, 639-647.

[28] Souza, M.C.D., Roberto, l.c. and
Milagres, AM.F.  1999. Solid-State
fermentation of Xylanase production by
Thermoascus aurantiacus using response
surface methodology. Applied Microbiology
and Biotechnology , 52, 768-772.

[29] Hoyle, N.T., and Meritt, JH. 1994.
Quality of fish protein hydrolysate from
Herring (Clupea harengus). Journal of Food
Science, 59, 76-79,129.

[30] Lindroth, P., Mopper, K. 1979. High
performance liquid chromatographic
determination of subpicomole amounts of
amino acids by precolumn fluorescence
derivatization. with.  o-phthaldialdehyde.
Analyt Chem, 51, 1667-1674.

[31] Flynn, K.J..1988. Some practical aspects
of measurements of dissolved free amino
acids in natural waters and within microalgae
by the use of HPLC. Chem Ecol,3:269-93.
[32] FAO/WHO. 1985. Energy and protein
requirements. Report of Joint
FAO/MMHO/UNU  Expet  Consultation
Technical Report. FAO/WHO and United
Nations University, Geneva, Series No. 724,
pp. 116-129.

[33] NRC. 1993. National Research Council —
nutrient requirements of Fish.National
Academy of Sciences, Washington, 124p.

[34] Liu, H.L. and Chiou, Y.R. 2005. Optimal
decolorization efficiency of Reactive Red
239 by UVITIO2 photocatalytic process
coupled with response surface methodology.
Chemical  Engineering  Journal, 112
173-179.

[35] Canettieri, E. V., Rocha, G. J., Carvalho,
J A., & Silva, J. B. 2007. Optimization of
acid hydrolysis from the hemicellulosic
fraction of Eucalyptus grandis residue using
response surface methodology. Bioresource
Technology, 98(2), 422-428.

[36] Cheison, S. C., Wang, Z., and Xu, S. Y.
2007. Use of response surface methodology
to optimise the hydrolysis of whey protein
isolate in a tangential flow filter membrane


www.

JEST No. 34, Vol. 9, Spring 2012 ABSTRACT
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In this study Response Surface Methodology (RSM) was employed to investigate the effects of
different operating conditions on the hydrolysation process of poultry by-products protein by the
alcalase. Central Composite Design (CCD) by 5-level and 3-factor was used for the optimization of
the hydrolysate production and to evaluate the effects and interactions of process variables: time
(minute), temperature (C°) and enzyme to substrate ratio on the response. The response was included
degree of hydrolysation (%). The mathematical model showed good fit with the experimental data,
since the R? of 0.96 indicated that 96% of the variability within the range of values studied could be
explained by the model. Furthermore lake of fit of the model was not significant (p<0.05). The
optimum conditions for production of poultry by-products protein hydrolysate by 15.24% degree of
hydrolysis were established as an enzyme activity to substrate ratio 0.07 AU/g protein; time 127.69
minute, and temperature 52.51°C. According to amino acid analysis and chemical score, methionine
and histidine was the limiting amino acids in the hydrolysate. The poultry by-products protein
hydrolysate tends to be a potential source in balanced fish diets and functional additive in food
industries.
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