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Abstract

Production of reformed rice by extrusion process revealed that addition of protein
(soy protein isolate, whey protein), resistant maize starch and Fibersol ™ resulted in a
reduction of glycemic index. Samples added 20% resistant maize starch exhibited the
lowest glycemic index of 52.5, while that of the control was 86.2. In addition, rice pasta
added protein (soy protein isolate, chicken Korat breast meat, whey protein isolate) showed
a decrease in tensile force and an increase in glycemic index as compared to the control.
Extrusion is a means to increase value of rice and produce functional rice products.

Red blood spot (RBS) in cooked chicken meat product was completely eliminated
when core temperature reached 80 °C. Marinating ingredients, including sodium chloride,
sugar, and polyphosphate, appeared to have a minimal effect on RBS formation due to
their limited absorption into the chicken breast. The cooking temperature is a major factor
governing RBSs, as it directly affects the denaturation of hemosglobin. To cope with the RBS
problem without the excessive loss in cook yield, the combined thermal process of
microwave heating followed by steaming was developed. RBS incidence was reduced when
core temperature reached 80 °C and was completely eliminated when core temperature
increased to 82 and 85 °C. The use of microwave preheating reduced the process time by
28-48% as compared to steaming alone. The combined heating process had no effect on
cooking loss, pH, water holding capacity and shear force of cooked products. The combined
process of 7-min microwave heating followed by steaming until the core temperature
reached 82 °C is the effective thermal process that can reduce the RBS and yield acceptable
cooking loss.

Collagen extraction from chicken trachea using high intensity ultrasound (HIU) at
17.87 W/cm? for 20 min followed by acid for 42 h (U-AS) resulted in 1.58% vyield. The yield
increased to 6.28% when pepsin-assisted extraction was applied for 36 h (U-PS). Purity of
extraction collagen ranged 82.84-85.70%. Based on circular dichroism spectroscopy, triple
helical structure of the extracted collagen remained. Fourier Transform Infrared (FT-IR)
spectroscopy revealed that HIU had no effect on the secondary structure of the extracted

collagen. Denaturation temperature of collagen ranged 34.3-35.1 °C. Molecular weight of



the extracted collagen showed the comparable characteristics to that of type I collagen.
Chicken trachea is an alternative source for collagen type | extraction and the HIU-assisted
extraction is a promising technique that could increase yield without damaging collagen
structure.

One means to valorize tilapia is the production of protein hydrolysate with
antioxidant activity for functional food products. After in vitro gastrointestinal (Gl) digestion,
protein hydrolysate exhibited higher antioxidant activities towards chemical free radicals
and Hep-G2 cell lines than did the tilapia flesh. The optimal condition of hydrolysis was 5%
Alcalase 2.4L based on protein content of the substrate for 10 h. Antioxidant peptides
found in the hydrolysate contained cysteine and tyrosine. The peptide, PGY, resulted from
in silico Gl digestion exhibited the highest cellular antioxidant towards Hep-G2. In addition,
it upregulated expression of genes encoding peroxidase and catalase. Thus, tilapia
hydrolysate still contained peptides after Gl digestion, which could have health- promoting
effect.

HIU technology increased solubility of tilapia actomyosin at 0.1-0.3 M NaCl. Protein
solubility increased as intensity increased up to 20.62 W/cm?. However, HIU induced
conformational changes and disruption of actomyosin, which occurred to a greater extent
at higher salt content (0.6 M) than at lower salt content (0.2 M). When HIU was applied to
induce gelation of threadfin bream surimi at 0.5, 1 and 2% NaCl, it was found that HIU
improved gel-forming ability of surimi gel at 0.5%. But, it negatively affected gelation of 1%-
and 2%-NaCl surimi gels because HIU induced greater protein conformational changes at
higher salt contents. This study suggested that HIU could improve surimi gel at low NaCl
content (0.5%), which could be used to produce low salt surimi seafood products.

Gel improvement of lizardfish and threadfin bream surimi can be achieved through
the combined addition of ascorbic and hydrogen peroxide at 0.15 and 0.1%, respectively.
This increased breaking force and breaking distance by 150 and 90%, respectively, as
compared to the control. Addition of these additives induced formation of disulfide bonds
of myosin heavy chain and promote hydrophobic interactions, contributing to enhancement

of tropical surimi gelation





