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ABSTRACT

Antioxidative activity of protein hydrolysates from round scad (Decapterus
maruadsi) mince with different degrees of hydrolysis (DH) (20, 40 and 60%) prepared using
Alcalase (HA) or Flavourzyme (HF), was determined. At the same DH, HF exhibited a higher
1,1-diphenyl-2-picrylhydrazyl (DPPH) radical scavenging activity and reducing power, but a
lower Fe2+ chelating ability than did HA. HF prepared from isopropanol-defatted mince with 60%
DH showed the highest DPPH radical scavenging activity and reducing power, while that without
defatting having 20% DH exhibited the highest Fe2+ chelating activity. HF prepared from
isopropanol-defatted mince with 60% DH (HFIP 60) was fractionated by Sephadex G-75 gel
filtration chromatography into two fractions: 206 kDa fraction and 9 kDa fraction. A serial
extraction using different solvents was also carried out in order to obtain hexane,
dichloromethane, ethyl acetate and residual fractions. Among all fractions tested,
dichloromethane and ethyl acetate fractions exhibited the highest DPPH radical scavenging
activity and reducing power, while HFIP 60 had the greatest Fe2+ chelating activity. Thin layer
chromatography of dichloromethane fraction, followed by developing with ninhydrin and DPPH
solution revealed that some particular amino acids or peptides of dichloromethane fraction had
free radical scavenging capacity. The efficacy in prevention of lipid oxidation of protein
hydrolysate and its fractions was also investigated. HFIP 60 and dichloromethane fraction at a
1,000 ppm level exhibited the antioxidative activity in a linoleic oxidation system and lecithin
liposome system and the results were comparable to BHT at 25 ppm. Therefore, type of
proteinase, DH and defatting process prior to hydrolysis exerted an influence on the antioxidative
activity of hydrolysates. Additionally, solvent extraction was a promising means to fractionate
antioxidative peptides.
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Freeze-dried HFIP 60 comprised high protein content (68.97%) and ash content
(24.56%). It was brownish yellow in color (L* = 58.00, a* = 8.38, b* = 28.32). Protein
hydrolysate contained a high amount of essential amino acids (48.04%) and had arginine and
lysine as the dominant amino acids. Na+ was the predominant mineral in the hydrolysate. Protein
hydrolysate had an excellent solubility (99%) and possessed the interfacial properties, which were
governed by the concentrations. The emulsifying activity index of protein hydrolysates decreased
with increasing concentrations (p<0.05). Conversely, the foaming abilities increased as the
hydrolysate concentrations increased (p<0.05). During storage at 25°C and 4°C for 6 weeks, the
antioxidative activities and the solubility of round scad protein hydrolysate slightly decreased.
Yellowness (b*-value) of protein hydrolysate became more intense as the storage time increased
but the rate of increase was more pronounced at 25°C, compared with 4°C.


