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Abstract

Threadfin bream (Nemipterus spp.) is a main species for surimi production of Thailand.
But, knowledge of threadfin bream gelation, especially setting, is limited. The objective of this
study was to investigate aggregation of muscle proteins incubated at 25 and 40 e typical setting
temperatures of threadfin bream surimi. In addition, to elucidate the role of endogenous
transglutaminase in cross-linking of muscle protein during setting. Threadfin bream actomyosin
began to unfold at 36.1 °c. CaCl, not only activated endogenous transglutaminase to catalyze the
protein cross-linking but also induced conformational changes.of actomyosin, myosin, and actin.
Ca™ jon at 10-100 mM induced the unfolding of myosin and actin as evident by an increase of
surface hydrophobicity (S,-ANS) at 40 °C and a decrease of helical content. In addition, total SH
groups also decreased with an increased Ca” concentration, suggesting that Ca’” promoted the
formation of disulfide bonds during setting at 40 °C. Besides isopeptide bonds mediated by
endogenous transglutaminase, hydrophobic interactions and disulfide li;lkages were important

bonding formed during setting.
Activity of crude transglutaminase from threadfin bream wash water was maximal at 40
c'C, pH 7.5, 5 mM CaCl,. The crude enzyme catalyzed the cross-linking of bovine serum
albumin, but not casein. Liver and muscle transglutaminases were partially purified using DEAE-
Sephacel, Sephacryl S-200, and Ca-hydroxyapatite. Purity of the partially purified liver and
muscle transglutaminases increased to 43.1 and 37.6 folds, respectively, Optimal conditions of
liver transglutaminase were at 50 c’C, pH 7.5, I mM CaCl,, whereas those of muscle
transglutaminase were at 50 oC, pH 85, 2 mM CaCl,. Activity of liyer transglutaminase
decreased with an increased NaCl concentration, while NaCl up to 1.2 M appeared to activate
muscle transglutaminase. Sr” inhibited muscle transglutaminase, but activated liver
Yransglutaminase.  Both transglutaminases were inhibited by iodoacetic acid (IAA), N-
ethylmaleimide (NEM), phenyl methanesulfonyl fluoride (PMSF), and ethylene
diaminetetraacetic acid (EDTA), which are typical transglutaminase inhibitors. In addition, both

enzymes were inhibited by various ions. Muscle transglutaminase efficiently catalyzed the cross-

linking of threadfin myosin at 30 Rg,



