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ABSTRACT

Effects of microbial transglutaminase (MTGase) at different levels on protein
cross-linking and the properties of gels from white shrimp (Penaeus vannamei), bigeye snapper
(Priacanthus teyanus) and lizardfish (Saurida undosquamis) mince set at 25°C for 2 h or 40°C
for 30 min, prior to heating at 90°C for 20 min were studied. Breaking force of gels from all
species increased with increasing MTGase amount added (p<0.05). However, no changes in
deformation of white shrimp gel were noticeable (p>0.05). Generally, gels prepared by setting at
40°C exhibited the greater breaking force than those set at 25°C. On the other hand, white
shrimp gel with prior setting at medium temperature (250C for 2 h) prior to heating at 90°C for
20 min showed the higher breaking force than did that with prior setting at high temperature (40o
C for 30 min) (p<0.05). Sodium dodecyl sulfate polyacrylamide gel electrophoretic study
revealed that myosin heavy chain (MHC) underwent polymerization to a higher extent in the
presence of MTGase, but the strengthening effect on gel was dependent on setting temperature.
Regardless of setting condition, microstructure of gel added with MTGase was finer with a
smaller void, compared with that of gel without MTGase. Therefore, setting temperature affected
the property of gels added with MTGase.

Gel-forming ability of mince from all species stored in ice for different times
and prepared under different setting with and without MTGase at level 0.6 units/g was
elucidated. Breaking force and deformation of all gels decreased as the storage time of raw
material increased (p<0.05). However, superior breaking force and deformation of gel added
with MTGase to those without MTGase addition were observed irrespective of storage time.
Expressible moisture content increased, whereas whiteness decreased with the extended storage (p

<0.05). During iced storge of 10 days, Ca’'-ATPase activity decreased, whereas Mg%—EGTA—



ATPase activity increased. However, no marked changes in Mg2+—Ca2+—ATPase and Mg%—
ATPase activities were observed. Among all species tested, lizardfish muscle was most
susceptible to those changes. Formaldehyde was produced to a higher extent in lizardfish,
compared to other species. Therefore, storage time was found to be crucial factors determining
the changes in physico-chemical properties and gel-forming ability of all species during iced
storage, irrespective of MTGase addition.

Effect of MTGase in cross-linking of natural actomyosin (NAM) from all species
subjected to preheating, formaldehyde modification and proteolysis was investigated. The increases in
disulfide bonds and surface hydrophobicity with the concomitant decrease in sulfthydryl group
content were found in preheated NAM. However, the addition of MTGase still increased the
cross-linking of NAM from all species. NAM modified by formaldehyde from all species had the
loss in protein solubility, which was associated with increased cross-linking of protein.
MTGase was able to induce the cross-linking of NAM from all species, regardless of formaldehyde
modification. Thus, cross-linking of NAM modified by formaldehyde was partially achieved by
the addition of MTGase. However, hydrolysis of NAM substantially decreased the cross-linking
induced by MTGase in all species. NAM with the degrees of hydrolysis of 5-30% was not cross-linked
induced by MTGase. The results suggested that the modification of NAM molecules affected cross-
linking activity of MTGase to some extent. Protein degradation associated with peptide chain

length played a crucial role in cross-linking induced by MTGase.
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