
 86 

REFERENCES 

 

Adler-Nissen, J. 1986. Enzymic hydrolysis of food proteins. Elsevier Applied Science Publishers. 

Barking. UK. 

Adler-Nissen, J and Olsen, H.S. 1979. The influence of peptide chain length on taste and 

functional properties of enzymatically modified soy protein. In Functionality and protein 

structure. (Pour-El, A., ed.). American Chemical Society Symposium Series 92. 

Washington, DC. 

Ahn, D.U., Ajuyah, A., Wolfe, F.H. and Sim, J.S. 1993. Oxygen availability affects prooxidant 

catalyzed lipid oxidation of cooked turkey patties. J. Food Sci. 58: 278-282. 

Ahn, D.U., Olson, D.G., Jo, C., Chen, X., Wu C. and Lee, J.J. 1998. Effect of muscle type, 

packaging, and irradiation on lipid oxidation, volatile production and color in raw pork 

patties. Meat Sci. 49: 37>39. 

Ajandouz, E. H., Tchiakpe, L. S., Ore, F. D., Benajibas, A., and Puigserver, A. 2001. Effect of 

 pH on caramelisation and Maillard reaction kinetics in fructose-lysine model 

 systems. J of Food Sci. 66: 926-932.  

Amarowicz, R. and Shahidi, F. 1997. Antioxidant activity of peptide fractions of capelin protein 

hydrolysates. Food Chem. 58: 355-359. 

Angeles Navarrete del Toro, M. and Garcia-Carreno, F.L. 2002. Evaluation of the pregress of 

protein hydrolysis. In Current Protocols in Food Analytical Chemistry, (B.2.2.7). Wiley, 

New York. 

AOAC. 2000. Official Method of Analysis, 17
th
 ed. Association of Official Chemists. 

Gaithersberg, Maryland. 

Arnao, M. B., Cano, A. and Acosta, M. 2001. The hydrophilic and lipophilic contribution to total 

antioxidant activity. Food Chem. 73: 239-244. 

Artharn, A., Benjakul, S., Prodpran, T. and Tanaka, M. 2007. Properties of a protein-based film 

from round scad (Decapterus maruadsi) as affected by muscle types and washing. Food 

Chem. 103: 867-874. 

Aspmo, S.I., Horn, S.J. and Eijsink, V.G.H. 2005. Enzymatic hydrolysis of Atlantic cod (Gadus 

morhua L.) viscera. Process Biochem. 40: 1957-1966. 



 87 

Baek, H.H. and Cadwallader, K.R. 1995. Enzymatic hydrolysis of crayfish processing by-

products. J. Food Sci. 60: 929-935. 

Bandyopadhyay, M., Chakraborty, R. and Raychaudhuri, U. 2007. A process for preparing a 

natural antioxidant enriched dairy product (Sandesh). LWT-Food Sci. Technol. 40: 842-

851. 

Benjakul, S., Lertittikul, W. and Bauer, F. 2005. Antioxidant activity of Maillard reaction 

 products from a porcine plasma protein-sugar model system. Food Chem. 93: 

 189-196. 

Benjakul, S. and Morrissey, M. 1997. Protein  hydrolysates from Pacific whiting solid wastes. J. 

Agric. Food Chem. 45: 3423-3430. 

Benjakul, S., Seymour, T. S., Morrissey, M. T. and An, H. 1997. Physicochemical changes in 

 Pacific whiting muscle proteins during iced storage. J. Food Sci. 62: 729-733. 

Benjakul, S., Visessanguan, W., Phongkanpai, V. and Tanaka, M. 2005. Antioxidative activity of 

caramelisation products and their preventive effect on lipid oxidation in fish mince. Food 

Chem. 90: 231-239. 

Benzie, I. F. F. and Strain, J.J. 1996. The ferric reducing ability of plasma (FRAP) as a measure 

of Dantioxidant powerE the FRAP assay. Anal Biochem. 239: 70-76.  

Beuge, J. A. and Aust, S.D. 1978. Microsomal lipid peroxidation. Methods Enzymol. 52: 302-

310. 

Bishov, S.J. and Henick, A.S. 1975. Antioxidant effect of protein hydrolyzates in freeze-dried 

model systems. Synergistic action with a series of phenolic antioxidants. J. Food Sci. 40: 

345>348. 

Blendford, D.E. 1994. Protein hydrolysate: functionalities and uses in nutritional products. Int. 

Food Ingr. 3: 45-49. 

Bligh, E.G. and Dyer, W.J. 1959. A rapid method of total lipid extraction and purification. Can. J. 

Biochem. Physiol. 37: 911-931. 

Buinov, A.A., Ginzburg, A.S. and Syroedov, V.I. 1977. Hygroscopic properties of fish protein 

hydrolysates, dried as a foam. Izvestiya Vysshikh Uchebnykh Zavedenii, Pishchevaya 

Technologiya. 3: 110-113. 



 88 

Carabasa-Giribet, M. and Ibarz-Ribas, A. 2000. Kinetics of colour development in aqueous 

 glucose systems at high temperatures. J. Food Eng. 44: 181-189. 

Castell, C.H., Maclean, J. and Moore, B. 1965. Rancidity in lean fish muscle. IV. Effect of 

sodium chloride and other salts. J. Fish Res. Board. Can. 22: 929-944. 

Chan, W.K.M., Decker, E.A., Lee, J.B. and Butterfield, D.A. 1994. EPR spin-trapping studies of 

the hydroxyl radical scavenging activity of carnosine and related dipeptides. J. Agric. 

Food Chem. 42: 1407-1410.  

Chaveesuk, R., Smith, J.P. and Simpson, B.K. 1993. Production of fish sauce and acceleration of 

sauce fermentation using proteolytic enzymes. J. Aqua. Food Prod. Technol. 2(3): 59-77. 

Cheftel, J.C., Cuq, J.L. and Lorient, D. 1985. Amino acids; peptides, and proteins. In Food 

Chemistry (Fennema O.R. ed.), pp. 245>370. Marcel Dekker. New York.  

Chen, R.H. and Hwa, H.D. 1996. Effect of molecular weight of chitosan with the same degree of 

deacetylation on thermal, mechanical and permeability properties of the prepared 

membrane. Carbohydr. Polym. 29: 353>358. 

Chen, H. and Meyers, S. P. 1982. Extraction of astaxanthin pigment from crawfish waste using a 

soy oil process. J. Food Sci. 47: 892>900. 

Chen, H.M., Muramoto, K. and Yamauchi, F. 1995. Structural analysis of antioxidative peptides 

from soybean β-conglycinin. J. Agric. Food Chem. 43: 574-578. 

Chen, H.M., Muramoto, K., Yamauchi, F., Fujimoto, K. and Nokihara, K. 1998. Antioxidative 

properties of histidine-containing peptides designed from peptide fragments found in the 

digests of a soybean protein. J. Agric. Food Chem. 46: 49-53. 

Chen, H.M., Muramoto, K., Yamauchi, F. and Nokihara, K. 1996. Antioxidant activity of 

designed peptides based on the antioxidative peptide isolated from digests of a soybean 

protein. J. Agric. Food Chem. 44: 2619-2623. 

Chen, C.H., Pearson, A.M. and Gray, J.L. 1992. Effect of synthetic antioxidants (BHA, BHT and 

PG) on mutagenicity of IQ-like compounds. Food Chem. 43: 177-183. 

Clifford-Hall, I.I.I. 2001. Sources of natural antioxidants: oilseeds, nuts, cereals, legumes, animal 

products and microbial sources. In Antioxidants in Food: practical applications. 

(Pokorny, J., Yanishlieva, N. and Gordon, M. eds.), pp. 159-209. Woodhead Publishing. 

Abington, England.  



 89 

Cortas, N.K. and Wakid, N.W.1990. Determination of inorganic nitrate in serum and urine by a 

kinetic cadmium-reduction method. Clin. Chem. 36: 1440> 1443. 

Coward-kelly, G., Agbogbo, F.K. and  Holtzapple. 2006. Lime treatment of shrimp head waste 

 for the generation of highly digestible animal feed. Carbohydr. Polym. 97: 1515-

 1520. 

Damodaran, S. 1996. Enzymatic hydrlysis. In Food Chemistry. 3
rd
 ed. (Fennemma, O.R. ed.), pp. 

422-423. Marcel Dekker.  New York. 

Daukšas, E., Šližyte, R., Rustard, T. and Storrø1, I. 2004. Bitterness in fish protein hydrolysates 

and methods for removal. J. Aquat. Food Prod. Technol. 13(2): 101-114. 

Decker, A.E. 1998. Antioxidant mechanism. In Food lipid: chemistry, nutrition, and 

biotechnology. (Akoh, C.C and Min, D.B., eds.), pp. 397-448. Marcel Decker. New 

York.  

Decker, E.A. and Crum, A.D. 1993. Antioxidant activity of carnosine in cooked ground pork. 

Meat Sci. 34: 245-253. 

Decker, E.A. and Hultin, H.O. 1990. Factors influencing catalysis of lipid oxidation by the 

soluble fraction of mackerel muscle. J. Food Sci. 55: 947>950. 

Decker, H. and Tuczek, F. 2000. Tyrosinase/catecholoxidase activity of hemocyanins: structural 

basis and molecular mechanism. Trends Biochem. Sci. 25: 392-397. 

Dinis, F.M. and Martin, A.M. 1997. Effects of the extent of enzymatic hydrolysis on functional 

properties of shark protein hydrolysate. Lebensm.-Wiss. u.-Technol. 30: 266>272. 

Duh, P.D. 1998. Antioxidant activity of burdock (Arctium lappa linne�): its scavenging effect on 

free radical and active oxygen. J. Am. Oil Chem. Soc. 75: 455-461. 

Dziezak, J.D. 1986. Antioxidants: The ultimate answer to oxidation. Food Technol. 40: 94-102. 

Egan, H., Kirk, R. and Sawyer, R. 1981. Measurement of rancidity. In PeasonNs Chemical 

Analysis of Foods. 8
th
 ed. pp. 534-539, Churchill Livingstore, New York. 

Egorov, S.Y., Kurella, E.G., Boldrynev, A.A. and Kasnovski, A.A. 1992. The quenching of 

singlet molecular oxygen by carnosine and anserine in aqueous solution. Bioorg. Khim. 

18: 142-144. 

Fagbenro, O.A. 1996. Preparation, properties and preservation of lactic acid fermented 

 shrimp heads. Food Res. Int. 29: 595-599. 



 90 

Farombi, E.O., Britton, G. and Emerole, G.O. 2000. Evaluation of the antioxidant activity and      

partial characterisation of extracts from browned yam flour diet. Food Res. Int.  33: 493-

499. 

Fennema, O. R. 1996. Water and Ice. In Food Chemistry (Fennema, O. R. ed.), pp. 17-94. Marcel 

Dekker. New York. 

Fernandez-Lopez, J., Sevilla, L., Sayas-Barbera , M.E., Navarro, C., Marın, F. and Perez-Alvarez, 

J.A. 2003. Evaluation of the antioxidant potential of hyssop (Hyssopus officinalis L.) and 

rosemary (Rosmarinus officinalis L.) extract in cooked pork meat. J. Food Sci. 68: 660>

664. 

Fountoulakis, M. and Lahm, H.W. 1998. Hydrolysis and amino acid composition analysis of 

proteins. J. Chromatogr. A. 109: 109-134. 

Frankel, E. N., Huang, S. W. and Aeschbach, R. 1997. Antioxidant activity of green tea in 

different lipid systems. J. Am. Oil Chem. Soc. 74: 1309-1315. 

Friedman, M. 1999. Chemistry, biochemistry, nutrition, and microbiology of lysinoalanine, 

lanthionine and histidinoalanine in food and other proteins. J. Agric. Food Chem. 47: 

1295-1319. 

Gbogouri, G.A., Linder, M., Fanni, J. And Parmentier, M. 2004. Influence of hydrolysis degree 

on the function properties of salmon byproducts hydrolysates. Food Chem. Toxic. 69: 

615-622. 

German, J.B. and Kinsella, J.E. 1985. Lipid oxidation in fish tissue: Enzymatic initiation via 

lipoxygenase. J. Agric. Food. Chem. 33: 680>683. 

Giese, J. 1996. Antioxidants : Tools for preventing lipid oxidation. Food Technol. 50 (11): 73-81. 

Gil, B., Yoon, S.H. and Choi, E.S. 2002. A fryer design with constant specific surface area. J. 

Am. Oil Chem. Soc. 79: 511-513. 

Gildberg, A., Batista, I. and Strøm, E. 1989. Preparation and characterization of peptones 

obtained by a two-step enzymatic hydrolysis of whole fish. Biotechnol. Appl. Biochem. 

11: 413>423. 

Gildberg, A. and Stenberg, E. 2001. A new process for advanced utilization of shrimp waste. 

Process Biochem. 36: 809-812. 



 91 

Gonzalez-Tello, P., Camacho, F., Jurado, E., Paez, M.P. and Guadix, E.M. 1994. Enzymatic 

hydrolysis of whey proteins. II. Molecular-weight range. Biotechnol. Bioeng. 44: 529-

532. 

Guadix, A., Camacho, F. and Guadix, E.M. 2006. Production of whey protein hydrolysate with 

reduced allergenicity in a stable membrane reactor. J. Food Eng. 72: 398-405. 

Guérard, F., Dufossé, L., De La Broise, D. and Binet, A. 2001. Enzymatic  hydrolysis of proteins 

from yellowfin tuna (Thunnus albacares) wastes using Alcalase. J. Mol. Catal. B: 

Enzymol. 11: 1051-1059. 

Hale, M.B. 1972. Making fish protein concentrate by enzymatic hydrolysis. NOAA technical 

report NMFS SSRF-675. p.1-31. Department of commerce. Seattle, USA.  

Haque, Z.U. 1993. Influence of milk peptides in determining the functionality of milk proteins: a 

review. J. Dairy Sci. 76: 311-320. 

Hatate, H., Nagata, Y., and Kochi, M. 1990. Antioxidative effect of bovine serum albumin 

hydrolyzates and their synergistic effect with antioxidants. Yukagaku. 39: 42>46. 

He, H., Chen, X., Sun, C., Zhang, Y. and Gao, P. 2006. Preparation and functional evaluation 

 of oligopeptide-enriched hydrolysate from shrimp (Acetes chinensis) treated with 

 crude protease from Bacillus sp. SM98011. Biores. Technol. 97: 385-390. 

Hider, R.C., Liu, Z.D. and Khodr, H. H. 2001. Metal chelation of polyphenols. Meth. Enzymol. 

335: 190>203. 

Hoyle, N.T. and Merritt, J.H. 1994. Quality of fish protein hydrolysate from herring (Clupea 

harengus). J. Food Sci. 59: 76-80. 

Hyun, C.K. and Shin, H.K. 2000. Utilization of bovine blood plasma proteins for the production 

of angiotensin I converting enzyme inhibitory peptides. Process Biochem. 36: 65-71.  

Ichihashi, H., Kohno, H., Kannan, K., Tsumura, A. and Yamsaki, S. 2001. Mutielement analysis 

of purpleback flying squid using high resolution inductively coupled plasma-mass 

spectrometry (HR-ICP-MS). Environ. Sci. Technol. 35: 3103-3108. 

Imm, J.Y. and Lee, C.M. 1999. Production of seafood flavor from red hake (Urophycis chuss) by 

enzymatic hydrolysis. J. Agric. Food Chem. 47: 2360>2366. 



 92 

Jadhav, S.J., Nimbalker, S.S., Kulkami, A.D. and Madhavi, D.L. 1996. Lipid oxidation in 

biological and food systems. In Food antioxidants. (Madhavi, D.L. et al., eds.), p. 5-64. 

Marcel Dekker. New York.     

Jakobsen, M. and Bertelsen, G. 2000. Colour stability and lipid oxidation of fresh beef. 

Development of a response surface model for predicting the effects of temperature, 

storage time and modified atmosphere composition. Meat Sci. 54: 49-57.        

Jao, C.L. and Ko, W.C. 2002. 1,1- Diphenyl-2-picrylhydrazyl (DPPH) radical scavenging by 

protein hydrolysates from tuna cooking juice. Fish. Sci. 68: 430-435. 

Jayaprakasha, G.K., Singh, R.P. and Sakariah, K.K. 2001. Antioxidant activity of grape seed 

(Vitis vinefera) extracts on peroxidation models in vitro. Food Chem. 73: 285-290. 

Je, J.Y., Park, P.J. and Kim, S.K. 2005. Antioxidant activity of a peptide isolated from Alaska 

pollack (Theragra chalcogramma) frame protein hydrolysate. Food Res. Int. 38: 45-50. 

Je, J.Y., Park, P.J., Kwon, J.Y. and Kim, S.K. 2004. A novel angiotensin I cconverting enzyme 

inhibitory peptide from Alaska Pollack (Theragra chalcogramma) frame protein 

hydrolysate. J. Agric. Food Chem. 52: 7842-7845. 

Je, J.Y., Qian, Z.J., Byun, H.G. and Kim, S.K. 2007. Purification and characterization of an 

antioxidant peptide obtained from tuna backbone protein by enzymatic hydrolysis. 

Process Biochem. 42: 840-846. 

Jeon, Y.J., Byun, H.G. and Kim, S.K. 1999. Improvement of functional properties of cod frame 

protein hydrolysates using ultrafiltration membranes. Process Biochem. 35: 471-478. 

Jimenez-Escrig, A., Rincon, M., Pulido, R. and Saura-Calixto, F. 2001. Guava fruit (Psidium 

guajava L.) as a new source of antioxidant dietary fiber. J. Agric. Food Chem. 49: 5489-     

5493.  

Johnson, A.H. 1974. Hydrolysis. In Encyclopedia of food technology (Johnson, A.H. and 

Peterson, M.S. eds.), pp. 514-517. The Avi publishing company, Inc. Connecticut, USA. 

Johnston-Banks, F.A., 1990. Gelatin. In Food gels (Harris, P. ed.), pp. 233-289. Elsevier Applied 

Science. London. 

Jun, S. Y., Park, P. J., Jung, W. K., and Kim, S. K. 2004. Purification and characterateriztion of 

an antioxidative peptide from enzymatic hydrolysate of yellowfin sole (Limanda aspera) 

frame protein. Eur. Food Res. Technol. 219: 20-26. 



 93 

Jung, W.K., Mendis, E., Je, JY., Park, P.J., Son, B.W., Kim, H.C., Choi, Y.K. and Kim, S. 2006. 

Angiotensin I converting enzyme inhibitory peptide from yellowfin sole (Limanda 

aspera) frame protein and its antihypertensive effect in spontaneously hypertensive rats. 

Food Chem. 94: 26-32. 

Kamil, J.Y.V.A., Jeon, Y.J. and Shahidi, F. 2002. Antioxidative activity of chitosan of 

 different viscosity in cooked comminuted fish of herring (Clupea harengus). Food 

 Chem. 79: 69-77. 

Karpinska, M., Borowski, J. and Danowska-Oziewicz, M. 2001. The use of antioxidants in ready-

to-serve food. Food Chem. 72:5-9. 

Khokhar, S. and Apenten, R.K. O. 2003. Iron binding characteristics of phenolic compounds: 

some tentative structure>activity relations. Food Chem. 81: 133>140. 

Kim, S.Y., Je, J.Y. and Kim, S.K. 2006. Purification and characterization of antioxidant peptide 

from hoki (Johnius belengerii) frame protein by gastrointestinal digestion. J. Nutr. 

Biochem. 18: 31-38. 

Kim, S.K., Kim, Y.T., Byun, H.G., Nam, K.S., Joo, D.S. and Shahidi, F. 2001. Isolation and 

characterization of antioxidative peptide from gelatin hydrolysate of Alaska pollack skin. 

J. Agric. Food Chem. 49: 1984-1989. 

Kinsella, J.E. 1976. Functional properties of proteins in food: a survey. Crit. Rev. Food Sci. Nutr. 

8: 219>280. 

Kinsella, J.E. 1981. Functional properties of proteins: possible relationships between structure 

and function in foams. Food Chem. 7: 273-288. 

Klompong, V., Benjakul, S., Kantachote, D. and Shahidi, F. 2007. Antioxidative activity and 

functional properties of protein hydrolysate of yellow stripe trevally (Selaroides 

leptolepis) as influenced by the degree of hydrolysis and enzyme type. Food Chem. 102: 

1317-1323. 

Kohama, Y., Matsumoto, S., Oka, H., Teramoto, T., Okabe, M. and Mimura, T. 1998. Isolation of 

angiotensin-converting enzyme inhibitor from tuna muscle. Biochem. Biophys. Res. 

Com. 155: 332-337. 



 94 

Kolakoska, A., Olley, J. and Dunstan, G.A. 2002. Fish lipids. In Chemical and functional 

Properties of Food Lipids (Sikorski, Z.E. and Kolakoska, A. eds.), pp. 221-264. CRC 

Press. Florida. 

Kristinsson, H.G. and Rasco, B.A. 2000a. Fish protein hydrolysates: production, biochemical and 

functional properties. Crit. Rev. Food Sci. Nutr. 40: 43-81. 

Kristinsson, H.G. and Rasco, B.A. 2000b. Biochemical and functional properties of Atlantic 

salmon (Salmo salar) muscle proteins hydrolyzed with various alkaline proteases. J. 

Agric. Food Chem. 48: 657>666. 

Kuhn, H. 1999. Lipoxygenases. In Prostaglandins, Leukotrienes and Other Eicosanoids (Marks, 

F. and Fustenberger, G. eds.), p 109. Wiley-VCH. Weinheim. 

Lahl, W.J. and Braun, S.D. 1994. Enzymatic production of protein hydrolysates for food use. 

Food Technol. 48(10): 68-71. 

Lee, B, J. and Hendricks, D, G. 1997. Antioxidant effects of L-carnosine on liposomes and beef 

homogenates. J. Food Sci. 62: 931-934. 

Leffler, A. 1986. Proteolytic enzymes: sources and applications. Food Technol. 40(1): 63-69. 

Leong, L. P. and Shui, G. 2002. An investigation of antioxidant capacity of fruits in singapore 

markets. Food Chem. 76. 69-75. 

Lertittikul, W. 2005. Porcine plasma protein-sugar Maillard reaction products (MRPs): 

 some factors affecting antioxidant activity and their application. Master of Science 

 Thesis. Prince of  Songkla University. 159 p. 

Liaset, B., Lied, E. and Espe, M. 2000. Enzymatic hydrolysis of by-products from the fish-

filleting industry; chemical characterisation and nutritional evaluation. J. Sci. Food 

Agric. 80: 581-589. 

Liaset, B., Nortvedt, R., Lied, E. and Espe, M. 2002. Studies on the nitrogen recovery in enzymic 

hydrolysis of Atlantic salmon (Salmo salar L.) frames by Protamex (TM) protease. 

Process Biochem. 37: 1263>1269. 

Liceaga-Gesualdo, A.M. and Li-Chan, E.C.Y. 1999. Functional properties of fish protein 

hydrolysates from herring (Clupea harengus). J. Food Sci. 64: 1000>1004. 

Linder, M., Fanni, J., Parmentier, M., Sergent, M. and Phan-Than-Luu, R. 1995. Protein recovery 

from veal bones by enzymatic hydrolysis.  J. Food Sci. 60: 949-952. 



 95 

Lopetcharat, K. and Park, J.W. 2002. Characteristics of fish sauce made from Pacific whiting and 

surimi by products during fermentation stage. J. Food Sci. 67: 511-516. 

Lopez-Cervantes, J., Sanchez-Machado, D.I.  and Rosas-Rodriguez, J.A. 2006. Analysis of free 

amino acids in fermented shrimp waste by high-performance liquid chromatography.   J.  

Chromatogr. A. 1105: 106>110. 

Mackie, J.M. 1982. Fish protein hydrolysates. Process Biochem. 17: 26-31. 

Madhavi, D.L., Despande S.S. and Salunkhe D.K. 1996. Toxicological aspects of food 

antioxidants. In Food antioxidants. pp.267-311. Marcel Dekker. New York.  

Mahmoud, M.I. 1994. Physicochemical and functional properties of protein hydrolysates in 

nutritional products. Food Technol. 48:89>95. 

Mahmoud, M.I., Malone, W.T. and Cordle, C.T. 1992. Enzymatic hydrolysis of casein: effect of 

degree of hydrolysis on antigenicity and physical properties. J. Food Sci. 57: 1223-1229. 

Mandeville, S., Yaylayan, V. and Simpson, B. K. 1992. Proximate analysis, isolation and 

 identification of amino acids and sugars from raw and cooked commercial shrimp 

 waste.  Food Biotechnol. 6: 51>64. 

Mansour, E.H. and Khalil, A.H. 2000. Evaluation of antioxidant activity of some plant extracts 

and their applications to ground beef patties. Food Chem. 69: 135-141. 

Matmaroh, K., Benjakul, S. and Tanaka, M. 2006. Effect of reactant concentrations on the 

 Maillard reaction in a fructose>glycine model system and the inhibition of black tiger 

 shrimp polyphenoloxidase. Food Chem. 98: 1>8. 

Matthaus, B. 2002. Antioxidant activity of extracts obtained from residues of different oilseeds. J. 

Agric. Food Chem. 50: 3444-3452. 

McCarthy, T.L., Kerry, J.P., Kerry, J.F., Lynch, P.B. and Buckley, D.J. 2001. Evaluation of the 

antioxidant potential of natural food/plant extracts as compared with synthetic 

antioxidants and vitamin E in raw and cooked pork patties. Meat Sci. 58: 45-52. 

Mendis,  E.,  Rajapakse,  N.,  Byun,  H.G. and  Kim,  S.K. 2005.  Investigation  of  jumbo  squid  

(Dosidicus  gigas)  skin  gelatin  peptide  for  their  in  vitro  antioxidant  effects.  Life  

Sci. 77: 2166-2178. 



 96 

Mendis,  E.,  Rajapakse,  N. and  Kim,  S.K. 2005. Antioxidant properties of a radical-scavenging 

peptide purified from enzymatically prepared fish skin gelatin hydrolysate. J. Agric. 

Food Chem. 53: 581-587. 

Meyers, SP. 1986. Utilization of shrimp processing waste. Infofish Marketing Digest. 4: 18>19. 

Mohr, V. 1980. Enzymes technology in the meat and fisheries industries. Process Biochem. 15: 

18-21. 

Monahan, F.J. 2000. Oxidation of lipids in muscle foods: fundamental and applied cocerns. In 

Antioxidants in muscle foods. (Decker, E.A., Faustman, C. and Lopez-Bote, C.J. eds), p. 

3. Wiley-Interscience. New York.  

Morales, F. J. and Jimennez-Perez, S. 2001. Free radical scavenging capacity of Maillard 

 reaction products as related to colour and fluorescence. Food Chem. 72: 119-125. 

Morales, F. J., Romeo, C. and Jimenez-Perez. 1996. Fluorescence associated with Maillard 

 reaction in milk and milk-resembling systems. Food Chem. 57: 423-428. 

Moran, J. F., Klucas, R. V., Grayer, R. J., Abian, J. and Becana, M. 1997. Complexes of iron with 

phenolic compounds from soybean nodules and other legume tissues: prooxidant and 

antioxidant properties. Free Rad. Biol. Med. 22: 861>870. 

Moridani, M. Y., Pourahmad, J., Bui, H., Siraki, A., and ONBrien, P. J. 2003. Dietary flavonoid 

iron complexes as cytoprotective superoxide radical scavengers. Free Rad. Biol. Med. 34: 

243>253. 

Morr, C.V. 1985. Composition, physicochemical and functional properties of reference whey 

protein concentrates. J. Food Sci. 50: 1406-1411. 

Mullally, M.M., ONCallaghan, D.M., FitzGerald, R.J., Donnelly, W.J. and Dalton, J.P. 1995. 

Zymogen activation in pancreatic endoproteolytic preparations and influence on some 

whey protein characteristics. J. Food Sci. 60: 227-233. 

Murueta, J.H.C., Toro, M.A.N. and Carreno, F.G. 2007. Concentrate of fish protein from bycatch 

species produced by various drying processes. Food Chem. 100: 705-711. 

Nakayama, T., Osawa, T., Mendosa, E.N.T., Laurena, A.C. and Kawakishi, S. 1994. Comparative 

study of antioxidative assays of plant materials. In Posthavest biochemistry of plant food-

materials in the tropics. (Uritani, I. et al., eds.), p. 241-251. Japan Scientific Societies 

Press. Japan. 



 97 

Namiki, M. 1990. Antioxidant/antimutagens in food. Crit. Rev. Food Sci. Nutr. 29: 273-300. 

Nawar, W.W. 1996. Lipid. In Food Chemistry. (Fennema, O.R. ed.), pp. 210-243. New York: 

Marcel Dekker. 

Nielsen, P.M. 1997. Functionality of protein hydrolysates. In Food protein and their applications. 

(Damodaran, S. and Paraf, A. eds.), pp. 443-471. New York: Marcel Dekker.  

Niki, E. 1987. Antioxidants in relation to lipid peroxidation. Chem. Phys. Lipids. 44: 227-253. 

Nilsang, S., Lertsiri, S., Suphantharika, M. And Assavanig, A. 2005. Optimization of enzymatic 

hydrolysis of fish soluble concentrate by commercial proteases. J. Food Eng. 70: 571-

578. 

Nwanna, L.C., Balogun, A.M., Ajenifuja, Y.F. and Enujigha, V.N. 2004. Replacement of fish 

 meal with chemically preserved shrimp head in the diets of African catfish, Clarias 

 gariepinus. Food  Agric. Environ. 2: 79-83. 

Ogasawara, M., Katsumata, T. And Egi, M. 2006. Taste properties of Maillard-reaction products 

prepared from 1000 to 5000 Da peptide. Food Chem. 99: 600-604. 

Oleary, V., Darley-Usmar, V.M., Russell, L.J. and Stone, D. 1992. Pro-oxidant effects of 

lipoxygenase-derived peroxides on the copper-initiated oxidation of low-density 

lipoprotein. J. Biochem Sci. 282: 631-634. 

Ono, S., Hosokawa, M., Miyashita, K. and Takahashi, K. 2003. Isolation of peptides with 

angiotensin I-converting enzyme inhibitory effect derived from hydrolysate of upstream 

chum salmon muscle. J. Food Sci. 68: 1611-1614. 

Onodenalore, A.C. and Shahidi, F. 1996. Protein dispersions and hydrolysates from shark (Isurus 

oxyrinchus). J. Aquat. Food Prod. Technol. 5(4): 43-59. 

Osawa, T. 1994. Novel natural antioxidants for utilization in food and biological system. In 

Postharvest biochemical of plant food-material in the tropics. (Uritani, I. et al., eds.). p. 

241-251. Japan Scientific Societies Press. Japan. 

Pan, B.S. 1990. Recovery of shrimp waste for flavorant. In Advances in Fisheries Technology 

and Biotechnology for Increased Profitability. (Voigt, M. N. and Botta, J. R. eds.), pp. 

437-447. Basel, Switzerland: Technomic Pub.  

Pena-Ramos, E.A. and Xiong, Y.L. 2003. Whey and soy protein hydrolysates inhibit lipid 

oxidation in cooked pork patties. Meat Sci. 64: 259-263. 



 98 

Peterson, B.R. 1981. The impact of the enzymatic hydrolysis process on recovery and use of 

proteins. In Enzymes and food processing. (Birch, G.G. et al., eds), p. 269-299. Elsevier 

Applied Science Publishers. London, UK.  

Peterson, M.S. 1978. Fish protein concentrate. In Encyclopedia of food science (Peterson, M.S. 

and Johnson, A.H. eds.), pp. 266-271. The Avi publishing company, Inc. Connecticut  

Pinho, O., Ferreira, I.M.P.L.V.O., Oiveira, M.B.P.P. and Ferreira, M.A. 2000. Quantification of 

synthetic phenolic antioxidants in liver pates. Food Chem. 68: 353-357. 

Pokorny, J. 1999. Antioxidants in food preservation. In Handbook of food preservation. (Shafiur, 

R.M. ed.), p. 309-33c7. Marcel Dekker. New York.  

Pokorny, J. and Schmidt, S. 2001. Natural antioxidant functionality during food processing. In 

Antioxidant in food: Practical applications. (Pokorny, J., Yanishlieva, N. and Gordon, M. 

eds.), pp. 331-351. Woodhead Publishing. Abington, England.  

Pokorny, J. and Korczak, J. 2001. Preparation of natural antioxidants. In Antioxidant in food: 

Practical applications. (Pokorny, J., Yanishlieva, N. and Gordon, M. eds.), pp.311-330. 

Woodhead Publishing. Abington, England.  

Pomeranz, Y. 1991. Water. In Functional properties of food components. New York: Academic 

Press. 

Pour-El, A. 1981. Protein functionality: classification, definition, and methodology. Protein 

Funct. Foods. 147: 1>19. 

Pryor, W.A. and Porter, N.A. 1990. Suggested mechanisms for the production of 4-hydroxy-2-

nonenal from the autoxidation of polyunsaturated fatty acids. Free Rad. Biol. Med. 8: 

541-543. 

Puerta, T. 1999. Inhibition of leukocytes lipoxygenase by phenolics from virgin olive oil.  

Biochem. Pharm. 57: 448-449. 

Quaglia, G.B. and Orban, E. 1990. Influence of enzymatic hydrolysis on structure and 

emulsifying properties of sardine (Sardina pilchardus) protein hydrolysates. J. Food Sci. 

55: 1571-1619. 

Rajalakshmi, D. and Narasimhan, S. 1996. Food antioxidants: sources and method of evaluation. 

In Food antioxidants. (Madhavi, D.L. et al., eds.). p. 65-158. Marcel Dekker. New York. 



 99 

Rajapakse,  N.,  Mendis,  E.,  Jung,  W.K.,  Je,  J.Y.  and  Kim,  S.K.  2005.  Purification  of  a  

radical  scavenging  peptide  from  fermented  mussel  sauce  and  its  antioxidant  

properties.  Food Res. Int. 38: 175-182. 

Rebeca, B.D., Penavera, M.T. and Diazcastaneda, M. 1991. Production of fish protein 

hydrolysates with bacterial proteases yield and nutritional value. J. Food Sci. 56: 309>

314. 

Rice-Evans, C. A., Miller, N. J. and Paganga, G. 1996. Structure antioxidant activity relationships 

of flavonoids and phenolic acids. Free Radi. Biol. Med. 20: 933>956. 

Riisom, T., Sims, R.J. and Fiorti, J.A. 1980. Effect of amino acids on the autoxidation of 

safflower oil in emulsions. J. Am. Oil Chem. Soc. 57: 351>359. 

Ruttanapornvareesakul, Y., Ikeda, M., Hara, K., Osako, K., Kongpun, O. and Nozaki, Y. 2005. 

Effect of shrimp head protein hydrolysates on the state of water and denaturation of fish 

myofibrils during dehydration. Fish. Sci. 71: 220-228. 

Ruttanapornvareesakul, Y., Ikeda, M., Hara, K., Osatomi, K., Osako, K., Kongpun, O. and 

Nozaki, Y. 2006. Concentration-dependent suppressive effect of shrimp head protein 

hydrolysate on denaturation-induced denaturation of lizardfish myofibrils. Biores. 

Technol. 97: 762-769. 

Sachindra, N.M., Bhaskar, N. and Mahendrakar, N.S. 2006. Recovery of carotenoids from shrimp 

waste in organic solvents. Waste Manage. 26: 1092>1098. 

Sakanaka, S., Tachibana, Y., Ishihara, N. and Juneja, L.R. 2004. Antioxidant activity of egg-yolk 

protein hydrolysates in a linoleic acid oxidation system. Food Chem. 86: 99>103. 

Sang, W. and Jin, Z.T. 2004. Lipid oxidation of fish liver oil affected by light, antioxidants and  

temperature. J. Food Process. Preserv. 28: 1-10. 

Sathivel, S., Bechtel, P., Babbitt, J., Smiley, S., Crapro, C., Reppond, K. and Prinyawiwatkul, W. 

2003. Biochemical and functional properties of herring (Clupea harengus) byproduct 

hydrolysates. J. Food Sci. 68: 2196-2200. 

Seymour, T.A., Li, S.J. and Morrissey, M.T. 1996. Characterization of a natural antioxidant from 

shrimp shell waste. J. Agric. Food Chem. 44: 682-685. 

Shahidi, F. 1994. Proteins from seafood processing discards. In Seafood proteins (Sikorski Z.E., 

Pan, B.S. and Shahidi, F. eds.), p. 178. Chapman and Hall, Inc. New York. 



 100 

Shahidi, F. and Amarowicz, R. 1996. Antioxidant activity of protein hydrolysates from aquatic 

species. J. Am. Oil Chem. Soc. 73, 1197-1199 

Shahidi, F., Arachchi, J.K.V. and Jeon, Y. J. 1999. Food applications of chitin and chitosans. 

Trends in Food Sci. Technol. 10: 37>51. 

Shahidi, F., Han, X.Q. and Synowiecki, J. 1995. Production and characteristics of protein 

hydrolysates from capelin (Mallotus villosus). Food Chem. 53: 285-293. 

Shahidi, F., Synowiecki, J. and Naczk. 1992. Utilization of shellfish processing discards. In 

Seafood Science and Technology. (Graham, B. E. ed.), pp. 300-304. Fishing News 

Books. Canada.  

Shahidi, F. and Wanasundara, P.K.J.P.D. 1992. Phenolic antioxidants. Crit. Rev. Food Sci. Nutr. 

32: 67-103. 

Siddhuraju, P. and Becker, K. 2007. The antioxidant and free radical scavenging activities of 

 processed cowpea (Vigna unguiculata (L.) walp.) seed extracts. Food Chem. 101: 10-19. 

Sies, H., Stahl, W. and Sundquist, A. 1992. Antioxidant functions of vitamins, vitamin E and C, 

beta-carotene and other carotenoids. Ann. NY Acad. Sci. 368: 7-19. 

Sikorski, Z.E., Kolakowska, A. and Pan, B.S. 1990. The nutritive composition of the major 

groups of marine food organisms. In Seafood: resources, nutritional composition and 

preservation (Z.E. Sikoski, ed.), pp. 29-54. CRC Press. Florida. 

Silva, A.S., Hernandez, J.L. and Losada, P.P. 2004. Modified atmosphere packaging and 

temperature effect on potato crisps oxidation during storage. Anal. Chem Acta. 524: 185-

189. 

Šližyte, R., Daukšas, E., Falch, E., Storrø1, I. and Rustad, T. 2005a. Yield and composition of 

different fractions obtained after enzymatic hydrolysis of cod (Gadus morhua) by-

products. Process Biochem. 40: 1415-1424. 

Šližyte, R., Daukšas, E., Falch, E., Storrø1, I. and Rustad, T. 2005b. Characteristics of protein 

fractions generated from hydrolysed cod (Gadus morhua) by-products. Process Biochem. 

40: 2021-2033. 

Spinelli, J., Lehman, L. and Wieg, D. 1974. Composition, processing and utilization of red  crab 

(Pleuroncoides planipes). J. Fish. Res. Board  Can. 31: 1025>1029. 



 101 

Sriket, P., Benjakul, S., Visessanguan, W. and Kijroongrojana, K. 2006. Comparative studies on 

chemical composition and thermal properties of black tiger shrimp (Penaeus monodon) 

and white shrimp (Penaeus vannamei) meats. Food Chem. 103: 1199-1207. 

Stallings, C. W., Kroa, B. A., Carroll, R. T., Mertzer, A.L. and Funk, M.O. 1990. Crystallization 

and preliminary x-ray characterization of a soybean seed lipoxygenase. J. Mol. Biol. 211, 

685-687. 

Stanhnke, L.H. 1995. Dried sausages fermented with Staphylococcus xylosus at different 

temperatures and different ingredient levels-part II volatile components. Meat Sci. 41: 

193-209. 

Steel, R.G.D. and Torrie, J.H. 1980. Principle and procedure of statistics. 2
nd
 ed. New 

 York: McGraw-Hill. 

Sudaryono, A., Hoxey, M.J., Kailis, S.G. and Evans, L.H. 1995. Investigation of alternative 

 protein sources in practical diets for juvenile shrimp, Penaeus monodon. Aquaculture.

 134: 313-323. 

Sudaryono, A., Tsvetnenko, E. and Evans, L.H. 1996. Digestibility studies on fisheries by-

 product based diets for Penaeus monodon. Aquaculture. 143: 331-340. 

Suetsuna, K., Ukeda, H. and Ochi, H. 2000. Isolation and characterization of free radical 

scavenging activities peptides derived from casein. J. Nutr. Biochem. 11: 128>131. 

Suetsuna, K. 2000. Antioxidant peptides from the protease digest of prawn (Penaeus japonicus) 

muscle. Marine Biotechnol. 2: 5-10. 

Sun, B.X. and Fukuhara, M. 1997. Effects of coadministration of butylated hydroxytoluene, 

butylated hydroxyanisol and flavonoids on the activation of mutagens and drug-

metabolizing enzymes in mice. Toxicol. 122: 61-72.  

Suphamongkhon, K. 2002. Office of the Thai trade representative. Thai trade representative 

ThailandNs Policy on international Trade and Investment after the 1997 Economic Crisis 

for the International Boston Seafood Show, Massachusetts Boston,  12 March. 

Taga, M.S., Miller, E. E. and Pratt, D. E. 1984. Chaiaseeds as source of natural lipid antioxidant. 

J. Am. Oil Chem. Soc. 61: 928-931. 



 102 

Tang, S., Kerry, J.P., Sheedan, D., Buckley, D.J. and Morrissey, P.A. 2001. Antioxidative effect 

of added tea catechin on susceptibility of cooked red meat, poultry and fish patties to 

lipid oxidation. Food. Res. Intern. 34: 651-657. 

Taylor, M.J. and Richardson, T. 1980. Antioxidant activity of cysteine and protein sulfhydryls in 

a linoleate emulsion oxidized by hemoglobin. J. Food Sci. 45:1223>1227, 1230. 

TCPS. 324. 2004. Thai community Product standard. Thai industrial standard institute. Ministry 

of industry, Bangkok, Thailand. 

Thai Industrial Standard. 1983. Local fish sauce standard. Department of industry, Bangkok, 

Thailand. 

Thiansilakul, Y., Benjakul, S. and Shahidi, F. 2007a. Antioxidative activity of protein hydrolysate 

from round scad muscle using Alcalase and Flavourzyme. J. Food Biochem. 31: 266-287. 

Thiansilakul, Y., Benjakul, S. and Shahidi, F. 2007b. Compositions, functional properties and 

antioxidative activity of protein hydrolysates prepared from round scad (Decapterus 

maruadsi). Food Chemistry. 103: 1385-1394. 

Thaipong, K., Boonprakob, U., Crosby, K., Cisneros-Zevallos, L. and Byrne, D.H. 2006. 

Comparison of ABTS, DPPH, FRAP, and ORAC assays for estimating antioxidant 

activity from guava fruit extracts. J. Food Comp. Anal. 19: 669-675. 

Thanonkaew, A., Benjakul, S. and Visessanguan, W. 2006. Chemical composition and thermal 

property of cuttlefish (Sepia pharaonis) muscle. J. Food Comp. Anal. 19: 127-133. 

Trung,T.S., Thein-Han, W.W., Qui, N.T., Ng, C.H. and Stevens, W.F. 2006. Functional 

characteristics of shrimp chitosan and its membranes as affected by the degree of 

deacetylation. Biores. Technol. 97: 659-663. 

Turgeon, S.L., Gautier, S.F. and Paquin, P. 1992. Emulsifying property of whey peptide fractions 

as a function of pH and ionic strength. J. Food Sci. 57: 601-634. 

Ukeda, H., Matsuda, H., Osajima, K., Matsufuji, H., Matsui, T. and Osajima, Y. 1992. Peptides 

from peptic hydrolysate of heated sardine meat that inhibit angiotensin I-converting 

enzyme. Nippon Nogeikagaku Kaishii. 66: 25-29. 

Venugopal, V. and Shahidi, F. 1994 Thermostable water dispersions of myofibrillar proteins from 

Atlantic mackerel (Scomber scombrus). J. Food Sci. 59: 265-268. 



 103 

Venugopal, V. and Shahidi, F. 1995. Value-added products from underutilized fish pecies. Crit. 

Rev. Food Sci. Nutr. 35: 431>453. 

Viera, G.H.F., Martin, A.M., Saker-Sampaiao, S., Omar, S. and Goncalves, R.C.F. 1995. Studies 

on the enzymatic hydrolysis of Brazilian lobster (Panulirus spp.) processing wastes. J. 

Sci. Food Agric. 69: 61-65. 

Weber, K.C., Honório, K.M., Bruni, A.T. and Albérico, B.F.S. 2006. The use of classification 

methods for modeling the antioxidant activity of flavonoid compounds.  J. Mol. Model. 

12: 915-920. 

Webster, J.D., Ledward, D.A. and Lawrie, R.A. 1982. Protein hydrolysates from meat industry 

by-products. Meat Sci. 7: 147-157. 

Weska, R.F., Moura, J.M., Batista, L.M., Rizzi, J. and Pinto, L.A.A. 2007. Optimization of 

deacetylation in the production of chitosan from shrimp wastes: Use of response surface 

methodology. J. Food Eng. 80: 749-753. 

Wettasinghe, M. and Shahidi, F. 1999. Antioxidant and free radical scavenging properties of 

ethanolic extracts of defatted borage (Borago officinallis L.) seeds. Food Chem. 67: 399>

414. 

Wijewickreme, A.N., Kitts, D.D. and Durance, T.D. 1997. Reaction conditions influence the 

elementary composition and metal chelating affinity of nondialyzable model Maillard 

reaction products. J. Agric. Food Chem. 45: 4577-4583. 

Wilcox, A.L. and Marnett, L.J. 1993. Polyunsaturated fatty acid alkoxyl radicals exist as carbon-

dentered epoxyallylic radicals: a key step in hydroperoxide-amplified lipid peroxidation. 

Chem. Res. Toxicol. 6: 413-416. 

Wilde, P.J. and Clark, D.C. 1996. Foam formation and stability. In methods for testing protein 

functionality. (Hall, G.M., ed.). p. 110-148. Blackie Academic and Professional. London, 

UK. 

Wilding, P., Lilliford, P.J. and Regenstein, J.M. 1984. Functional properties of proteins in foods. 

J. Chem. Technol. Biotechnol. 34B: 182>189. 

Windsor, M.L. 2001. Fish protein concentrate. (online). Search from: http://www. 

Fao.org/waidocs/tan/.htm [11 September 2007] 



 104 

Wu,  H.C.,  Chen,  H.M. and  Shiau,  C.Y.  2003.  Free  amino  acid  and  peptide  as  related  to 

antioxidant properties in protein hydrolysates of mackerel (Scomber austriasicus).  Food  

Res. Int. 36: 949-957. 

Yamaguchi, N., Yokoo, Y. and Fujimaki, M. 1975. Studies on antioxidative activities of amino 

compounds on fats and oils. Part II. Antioxidative activities of dipeptides and their 

synergistic effects of tocopherol. Nippon Shokuhin Kogyo Gakkaishi 22, 425-430. 

Yanar, Y. and Celik, M. 2005. Seasonal variations of fatty acid composition in wild marine 

shrimps (Penaeus semisulcatus De Haan, 1844 and Metapenaeus monoceros Fabricus, 

1789) from the eastern Mediterranean Sea. Food Sci. Technol. Int. 11: 391-395. 

Yanishlieva-Maslarova, N.Y. 2001. Inhibiting oxidation. In Antioxidants in food: practical 

applications. (Pokony, J., Yanishlieva, N. and Gordon, M. eds.), pp. 22-70. Woodhead 

Publishing. Abington, England.  

Yoshimura, Y., Iijima, T., Watanabe, T. and Nakazawa, H. 1997. Antioxidative effect of Maillard 

reaction products using glucose-glycine model system. J. Agric. Food Chem. 45: 4106-

4109.  

 

 

 

 

 

      

   

 

 

 

 

 


