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TANG LING : GELATION OF TROPICAL FISH SURIMI UNDER HIGH
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TROPICAL SURIMI/HIGH INTENSITY ULTRASOUND/GELATION/

MYOFIBRILLAR PROTEINS/REDUCED SALT

Physicochemical changes of tilapia (Oreochromis niloticus) actomyosin
exposed to high intensity ultrasound (HIU) under low salt concentrations were
investigated. The extractable protein in 0.1-0.3 M NaCl increased with increasing
ultrasonic intensity (p < 0.05). Reactive sulfhydryl (SH) content at 0.2 M NaCl
increased after a prolonged exposure to HIU, suggesting conformational changes
induced by HIU. Surface hydrophobicity (So-ANS) of actomyosin in 0.6 M NaCl
increased with increasing ultrasonic intensity and exposure time to a higher degree than
that in 0.2 M NaCl. A drastic increase in the solubility of myosin heavy chain (MHC)
and actin with 0.2 M NaCl were evident under HIU treatments. Actomyosin in 0.6 M
NaCl underwent more disruption by HIU than that in 0.2 M NaCl. Actomyosin can be
efficiently extracted in low NaCl concentration by HIU, suggesting the potential of HIU
technology in production of low/reduced-salt surimi gel.

Gelation of threadfin bream (Nemipterus spp.) surimi at 0.5, 1 and 2% NaCl
under different ultrasonic intensities (10.01, 13.28 and 16.45 W/cm?) were elucidated.
Protein extractability at 0.5% NaCl was increased with increasing ultrasonic intensity
(p < 0.05). Reactive SH content and So-ANS values increased after HIU treatments and

were accompanied by a decrease in Ca?*-ATPase activity, indicating greater protein
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unfolding and conformational changes induced by HIU. Textural properties of
surimgels at 0.5% NaCl were improved with an increase in ultrasonic intensity (p <
0.05), whereas HIU resulted in inferior gels at 1 and 2% NaCl. Scanning electron
microscopy (SEM) revealed that HIU resulted in higher levels of regular networks at
0.5% NaCl. Fourier transform infrared (FT-IR) spectroscopy indicated that o-helix
content of surimi gels decreased, while the random coil content increased with an
increase in ultrasonic intensity, confirming that structural changes induced by HIU were
more profound at higher ultrasonic intensity. The results suggested that HIU technology
can be applied to improve only the 0.5%- NaCl surimi gel.

When the effect of ultrasonic exposure time (15, 30 and 45 min) of HIU-assisted
gelation of 0.5% NaCl threadfin bream surimi at ultrasonic intensity of 13.28 W/cm?
was elucidated, protein extractability and So-ANS increased with time, accompanied by
a decrease in Ca**-ATPase activity (p < 0.05). HIU treatments increased storage
modulus (G") of 0.5% NaCl surimi, indicating gel network formation was improved by
HIU, particularly at ultrasonic exposure time of 30 min. Textural properties of 0.5%
NaCl surimi gel (p < 0.05) was also optimal at ultrasonic exposure time of 30 min.
According to FT-IR spectroscopy, an increase in ultrasonic exposure time resulted in
lower a-helix but higher random coil content, suggesting that a longer ultrasonic
exposure time induced greater protein unfolding. This study demonstrated that
low/reduced-salt surimi gel could possibly be achieved by HIU technology, and
ultrasonic exposure time of 30 min at ultrasonic intensity of 13.28 W/cm? optimally

induced surimi gelation at 0.5% NaCl.
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