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Abstract

Project Code: TRG5880010

Project Title: Discoloration of Sawai (Pangasius hypophthalmus) fillet during frozen storage and
its prevention

Investigator: Mr. Chodsana Sriket, Program in Food Science and Technology, Faculty of
Agriculture, Ubon Ratchathani Rajabhat University

E-mail Address: psriket@hotmail.com

Project Period: July 1%' 2015 to June 30™ 2017

This research covers the physicochemical characteristics, effect of iron on lipid oxidation
and discoloration, development of yellow discoloration and prevention of quality changes of Sawai
(Pangasius hypophthalmus) meat during frozen storage. Chemical composition of Sawai meat
including proximate compositions, collagen content, protein and non protein nitrogenous
compounds, lipid compositions, fatty acid profiles and mineral content were studied. Color and
thermal property were studied. Thiobarbituric acid reactive substances (TBARS), color, surface
hydrophobicity, total sulfhydryl content, disulfide bond content, protein pattern, ATPase activity
and protein solubility as affected by multiple freeze-thaw of Sawai meat were monitored. Lipid
oxidation, discoloration, loss of amine groups, pyrrolization and total sulfhydryl content of Sawai
liposome and microsomal systems in the presence of FeCl; and ascorbic acid were studied.
During frozen storage of Sawai fillet, the quality changes as affected by tannic acid were
investigated. Therefore, the objectives of this research were to study physicochemical, effects of
iron on lipid oxidation, discoloration and physicochemical changes of Sawai muscle as well as to
investigate the effect of tannic acid on discoloration and quality changes of Sawai fillet during
frozen storage.

Chemical compositions and thermal property of Sawai meat were studied. High protein
(55.36% dry basis) and lipid (40.96% dry basis) contents were found in Sawai meat. Fractionation
of nitrogenous constituents revealed that myofibrillar protein (71.81%) was the major component
in the muscles; myosin heavy chain (MHC) and actin were the predominant proteins. Triglyceride
was the main lipid (80.79%) in Sawai meat, followed by phospholipid. Sawai meat had
monounsaturated fatty acids as the major component and was rich in oleic acid and palmitic acid.
Docosahexaenoic acid (DHA; 22:6), eicosapentaenoic acid (EPA; 20:5) and arachidonic acid
(ARA; 20:4) were also found in Sawai lipid. Magnesium (Mg) was the dominant mineral in Sawai

meat, followed by calcium (Ca). Zinc (Zn) and iron (Fe) were also found at high concentrations.
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Sawai meat exhibited thermal transition temperatures (Tmax) of 54.33 and 78.00°C for myosin
and actin, respectively.

The effects of different iron concentrations (0, 5, 10, 15, 20 and 25 ppm) on the lipid
oxidation, color, and protein changes of Sawai pastes subjected to multiple freeze-thaw cycles,
were investigated. The thiobarbituric acid reactive substance (TBARS) values of all samples
increased as the number of freeze-thaw cycle increased (p<0.05). The increase in TBARS value
of Sawai pastes induced by the presence of iron was dose dependent. Increases in lipid oxidation
of the samples containing iron were concomitant with the increase in b*-value (yellowness). The
increase in protein oxidation and decrease in protein solubility were more pronounced when the
number of freeze-thaw cycles increased. However, iron at all concentrations exhibited negligible
effects on those changes. Decreases in Ca®"-ATPase activity of fish natural actomyosin were
found in all samples with increased freeze-thawing processes. Sodium dodecyl sulfate-
polyacrylamide gel electrophoresis (SDS-PAGE) revealed that proteins with high molecular weight
(MW) were observed in the sample added with iron. Therefore, iron induced the yellow
discoloration in Sawai muscle, associated with lipid oxidation, particularly with multiple freeze-
thaw cycles.

The impact of lipid oxidation on yellow discoloration in Sawai lipids and proteins was
studied. When the Sawai liposomes and microsomes were oxidized with iron and ascorbate,
thiobarbituric acid reactive substance (TBARS) were observed to increase simultaneously with b*
values (yellowness) and pyrrole compounds concomitantly with a decrease in free amines,
especially when iron content (25-100 uM) and incubation times (0-20 h) increased. Effect of
oxidized liposomes at different contents (1, 2 and 5%) on salt-soluble Sawai myofibrillar proteins
was also studied. Lipid oxidation products were able to decrease sulfhydryl content and increase
surface hydrophobicity and carbonyl content of salt-soluble Sawai myofibrillar proteins. These
results suggest a positive correlation between lipid oxidation and the development of yellow color
in Sawai muscle.

The impact of tannic acid (0.02-0.08%) on lipid oxidation and color in Sawai liposomes
during incubation at 37 °C for 9 h was studied. When the Sawai liposomes were oxidized with
iron and ascorbate, thiobarbituric acid reactive substance (TBARS) in the control samples were
observed to increase simultaneously with b* values (yellowness) and pyrrole compounds
concomitantly with a decrease in free amines, especially when incubation times (0-9 h) increased.
Tannic acid could prevent lipid oxidation and color changes of fish liposomes by decreasing the

TBARS value and increasing the L*-value. Therefore, tannic acids, especially high concentration
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were able to decrease the lipid oxidation and color changes of the fish liposomes during
incubation at 37 °C for 9 h.

Quality changes of Sawai fillet soaked with and without different concentrations of tannic
acid (0-1.0%) during frozen storage at -20 “C for 16 weeks were investigated. TBARS in all Sawai
samples increased when the storage time increased (p<0.05). Tannic acid showed antioxidative
effect in frozen fish fillet as indicated by lower TBARS content compared with control sample.
Soaking the fish fillet in tannic acid solutions could improve the color of fish fillet by increasing
L*-value and decreasing b*-value during frozen storage. Surface hydrophobicity (SOANS) of
Sawai natural actomyosin (NAM) increased when the frozen storage period increased up to 16
weeks. The increase in disulfide bond content was generally coincidental with the decrease in
sulfhydryl content. Protein solubility decreased slightly during prolonged storage. Soaking Sawai
fillet with tannic acid could retard the decreases in solubility and increase in thaw drip of frozen
Sawai fillet. Therefore, soaking in tannic acid solution before freezing could be a means to prevent

lipid oxidation and quality changes of Sawai fillet during frozen storage.
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