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Proteinases and Transglutaminase in Freshwater Fish
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Abstract

Proteolytic and transglutaminase (TGase) activities of various freshwater fish species were
investigated. These species included tilapia (Oreochromis niloticus), rohu (Labeo rohita) , small scale
mud carp (Cirrhina microlepis), African catfish (Clarias gariepinus), silver carp
(Hypophthalmichthys molitrix), striped snake-head fish (Channa striatus), common silver barb
(Puntius gonionotusj, and common carp (Cyprinus carpio). Tilapia contained the highest TGase
activity of 60.310.3 unit/g muscle, while African catfish contained the highest autolytic activity of
3.2710.6 umol of tyrosine/g muscle/h , followed by rohu of 2.0310.2 pumol of tyrosine/g muscle/h.
Optimum temperature for autolytic activity of both tilapia and rohu was at 65°C. Autolytic activity
of tilapia was highest at pH 5 and decreased as pH increased. Optimum pH for autolytic activity of
rohu was at pH 5.5, 7, and 8.5. Autolytic activity of both species was the highest at 0.5% NaCl and
decreased as NaCl concentration increased. Proteinases in tilapia appeared to be myoﬁbril-bqund
proteinases which could not be complgtely removed by washing. Autolytic activity of tilapia was
inhibited by phenylmethyl sulfonyl fluoride (PMSF), P-tosyl-L-lysyl-chloromethyl ketone (TLCK),
and leupeptin, indicating the involvement of serine proteinase in textural degradation of tilapia mince.
In contrast, autolytic activity of rohu was somewhat inhibited by trans-epoxysuccinyl-L-
leucylamido(4-g1;énidino)-butane (E-64), suggesting that cysteine pr'otein"cxse(s) were responsible for
textural degradation in rohu. .

Breaking force and deformation of tilapia mince gel increased when preincubated at 40°C
(p<<0.05), but decreased in concomitant with an increased oligopeptides when preincubatéd at 65°C.
Addition of 0.1-0.3% CaCl, in conjunction with preincubation at 40°C improved textural properties
of tilapia mince gel (p<0.05). In these samples, loss of myosin heavy chain (MHC) was found in
concomitant with an increased higher molecular weight proteins (HMW), suggesting the cross-linking
reaction catalyzed by endogenous TGase. Setting effect appeared to be minima!l in rohu mince. In
contrast, proteolytic degradation was obvious at 65°C. Textural propertics of small scale mud carp
were improved when preincubated at 40-55°C (p<0.05), but CaCl, had no effect on improving

textural properties (p>0.05).



Gel enhancing effect of CaCl, in tilapia gel was further studied. Besides activating
endogenous TGase, ca”’ appeared to affect actomyosin conformation. Aggregation of tilapia
actomyosin increased with Ca’ concentration. Hydrophobic interaction was predominant in
aggregates induced at 4°C, while both hydrophobic interaction and nondisulfide covalent bondings
were involved in aggregates formed at 40°C. Ol-Helical content of actomyosin incubated at either
- 4°C for 24 h or 40°C for 30 min decreased with Ca’* coricentration and reached the minimum at 30-
50 mM CaCl,. Loss of secondary structure occurred in concomitant with an increased surface
hydrophobicity, which in turn promoted hydrophobic interaction of actomyosin. Textural properties

of actomyosin gels also increased with Ca’"concentration up to 100 mM.





