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Chemical and Biochemical Properties of Hybrid Catfish Fillet and Textural Properties of its Minced Gel

Channarong Chomnawang*

Abstract

The research was aimed to study the effect of sex and age of aquacultured hybrid catfish, and storage time for
15 days on chemical and biochemical properties of fillet and its minced gel when the fillets were stored in ice and at 4
°C. In addition, the effect the level of temperature and time in minced gel forming process and biochemical
characteristics of crude transglutaminase (TGase) and proteinases from hybrid catfish muscle were studies.

No significant effect of sex and age of fish at 6, 8 and 10 months as well as storage time on fat, moisture and
ash contents (P>0.05). But the total protein, water soluble protein, and salt soluble protein contents of the fillets
significantly decreased with storage time (P<0.05). On the other hand, pH, total volatile base nitrogen and autolytic
degradation products increased as storage time continued (P<0.05). While, decreases in Ca’-ATPase activity and gel
properties were observed as storage time increased. There was no effect of either sex or age of fish on textural
properties of its minced gel (P>0.05).

Study on the effect of fish fillet stored in ice and at 4 °C for 15 days on the biochemical properties and
textural properties changes of minced gel. The results found that the K-value of fillets stored at 4 °C increased from
9.8 % to over 60 % at day 8 of storage while the K-value of fillets stored in ice was found at day 13. The
trimethylamine and thiobarbituric acid-relative substances contents found to be higher in fillets stored at 4 °C than
fillets stored in ice throughout the storage period. The SDS-PAGE patterns revealed that the intensity of myosin
heavy chain decreased as the storage time increased. These were confirmed by an increase of TCA-soluble peptides
in both fillets stored in ice and at 4 °C. Breaking force and deformation of minced gels decreased throughout 15 days
of storage. Based on these results, found that the breaking force of minced gel prepared from fillet storage at 4 °C and
in ice decreased more than 30 % at day 6 and 10, respectively.

Biochemical characteristics of hybrid catfish muscle transglutaminase and proteinases were found that the
highest activity of crude TGase was found at temperature and pH of 60 °C and 7.0, respectively. Hybrid catfish
TGase is a Ca2+-dependent enzyme and contains sulfhydryl group in the active site. The autolysis of minced fish was
highest at 65 °C and pH 9. Proteinases in hybrid catfish muscle possibly were the heat-stable alkaline proteinase.
Based on inhibitory study, serine proteinase(s) was a major group, together with aspartic proteinase(s) as the minor
group of proteinases in the hybrid catfish muscle.

Response surface methodology (RSM) was employed to study the effect of pre-incubation temperature and

time of heat-induced gelation process on the biochemical and textural properties of minced gels. Pre-incubation
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conditions affected gel solubility in mixed solvents, trichloroacetic soluble peptides and textural properties (P<0.05).
The results found that the temperature affected on changes in biochemical and textural properties of gels. It was found
that an increase in pre-incubation temperature decreased gel solubility. At pre-incubation temperature above 50 °C, an
increasing in solubility of minced gel was observed. An increasing of pre-incubation temperature influenced on
increased in TCA-soluble peptides value of minced gel. Breaking force and deformation of minced gel increased as
pre-incubation temperature increased and decreased when the temperature above 50 °C. The highest breaking force
and deformation of hybrid catfish minced gel was found when the fish mince pre-incubated at 45 °C for 150 minutes

before pre-incubated sample was cooked at 90 °C for 30 minutes.



