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FROZEN STORAGE/PHYSICOCHEMICAL PROPERTY/DENATURATION/

FISH MUSCLE/CRYOPROTECTANT

Physico-chemical changes of actomyosin solution (AM) from tilapia
(Oreochromis niloticus), rohu (Labeo rohita), small scale mud carp (Cirrhira
microlepis) and threadfin bream (Nemipterus spp.) during frozen storage at -20°C for
20 days were studied. In addition, cryoprotective effect of sucrose/sorbitol mixture,
sucrose/trehalose mixture at a ratio 1:1 and trehalose alone at the level 6% and 8% on
tilapia and small scale mud carp mince during storage at -20°C for up to 6 months
were investigated. Protein solubility and ATPase activities (Ca>", Mg®", Ca*"-Mg”"
and EDTA-ATPase activities) of AM from all species decreased (p<0.05) with
storage time, whereas Mg”-EGTA-ATPase activity and surface hydrophobicity
increased throughout the storage (p<0.05). Total sulthydryl content of AM from
threadfin bream increased within 10 days and decreased afterward (p<0.05), while
there were no changes in other species (p>0.05). Intensity of myosin heavy chain
(MHC) and actin of tilapia, rohu and small scale mud carp AM on SDS-PAGE
without B-mercaptoethanol (BME) decreased on day 5 of frozen storage but that of
threadfin bream decreased on day 20. However, no marked changes of tilapia and

rohu MHC and actin bands were observed on SDS-PAGE in the presence of BME.



A decrease in intensity was found in small scale mud carp and threadfin bream AM
on day 20. Based on these results, aggregation of tilapia, rohu and small scale mud
carp AM occurred via disulfide bonds during frozen storage, while threadfin bream
AM aggregated via hydrophobic interaction. Among all species studied, tilapia and
rohu AM exhibited comparable frozen stability and were higher than that of small
scale mud carp and threadfin bream.

Protein solubility and Ca*"-ATPase activity of tilapia and small scale mud
carp minces added cryoprotectants decreased to a lesser extent than those of control
(no cryoprotectant) (p<0.05). Total SH content and surface hydrophobicity of samples
with cryoprotectants were also less than those of control throughout 6 months storage
at -20°C. Based on physico-chemical parameters, all cryoprotectants exhibited similar
effect (p>0.05). TGase activity of minces added cryoprotectants gradually decreased
during frozen storage. Breaking force of the control was higher than those with added
cryoprotectants and drastically decreased during storage (p<0.05). Deformation values
of all samples were similar at month 0 (p>0.05). After 6 months storage, tilapia mince
gel added 6%trehalose and small scale mud carp mince gel added 6% mixture of
sucrose/trehalose showed the highest deformation (p<0.05). Small scale mud carp and
tilapia mince gel pre-incubated at 40°C and 55°C for 60 min before heating at 90°C
for 30 min showed the highest breaking force and deformation, respectively (p<0.05).
This was likely due to the effect of endogenous TGase activity. Lowest textural
properties were observed when pre-incubated at 65°C for 60 min in concomitant with
a decrease of MHC intensity observed on SDS-PAGE, suggesting the proteolytic
activity. Gel microstructure of the control was inferior to that of sample added

cryoprotectants after stored at -20°C for 6 months. Therefore, tilapia and small scale



mud carp can be used as a raw material for frozen fish mince production. The addition
of either 6% trehalose in tilapia or 6% mixture of sucrose/trehalose in small scale mud

carp can stabilize frozen muscle protein during storage for up to 6 months.
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