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ASCORBIC ACID/HYDROGEN PEROXIDE/GEL

The objective of this study was to investigate the effect of ascorbic acid (AsA)
and hydrogen peroxide (H202) on the gel-forming ability of lizardfish (Saurida spp.;
LZ), threadfin bream (Nemipterus spp.; TB), and sardine (Sardinella spp., SD) surimi.
Texture of surimi gels was monitored using the punch test and the color was measured
using a colorimeter (L*, a* and b*). Total sulfhydryl group (TSH) content was
determined along with SDS-polyacrylamide gel electrophoresis. Changes of protein
structures were analyzed using Fourier Transform Infrared (FT-IR) and Raman
spectroscopies. pH of surimi pastes from all species decreased with increasing AsA
with pH 6.7-6.5 at 0.2% AsA. Combination of 0.15% AsA and 0.1% H20 greatly
increased the breaking force and distance of LZ surimi by 300% and 55%, respectively,
when direct heating at 90 °C was applied. Addition of 0.2% AsA and 0.15% H20-
resulted in the maximum gel improvement with 150% and 90% increase, respectively,
in TB directly cooked gel. However, these additives did not improve gel formation of
SD. Setting at 40 °C had no effect on the gel improvement of both LZ and TB species
as compared to directly cooked gels, but greatly increased textural properties of SD
surimi. Whiteness of all surimi gels slightly increased with the addition of H2O- alone.
Whiteness of LZ and TB gels decreased upon the addition of AsA combined with H20>

due to ascorbic acid oxidation. Gel improvement was associated with an increase in



disulfide linkages. Myosin heavy chain (MHC) of all species was not observed with
increasing AsA and H>O> content when direct heating was applied, suggesting that
these additives promoted polymerization of MHC. TCA-soluble oligopeptide of all
surimi species increased with addition of AsA. Total sulfhydryl (TSH) groups of all
surimi gels drastically reduced with the combination of AsA and H20.. FT-IR
spectroscopy revealed that a-helix content decreased, but B-sheet of all species
increased with the addition of 0.2% AsA and 0.15% H20.. Raman spectroscopy showed
that hydrophobic interactions of all surimi species enhanced in concomitant with
decreasing aliphatic residues after the addition of 0.2% AsA and/or 0.15% H.O, as
observed near wavenumbers 2930 and 1450 cm™. Tyr and Phe of aromatic bands in
these surimi species also decreased by adding AsA and/or H202. AsA and/or H,O>
increased the total disulfide bond of LZ and TB surimi gel as indicated by changes in
disulfide bond stretching, while did not change in SD gel. Principal component analysis
revealed that textural properties of LZ and TB surimi gels were positively correlated to
the B-sheet content and negatively correlated to a-helix content, aliphatic and aromatic
residues, and TSH groups. The results suggested that AsA and/or H20, enhanced gel
formation properties of LZ and TB surimi, which the optimum use of each additive and
cooking process depended mainly on fish species. Setting has a greater effect on gel

improvement of SD than additives.
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