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ABSTRACT

Pepsin from bigeye snapper {Priacanthus tayenus) stomach was extracted and
fractionated using ammonium sulfate precipitation (0-20% satufation). The fractionated bigeye
snapper pepéin (BSP) had the purification fold of 33.7 with a yield of 73.1%. The optimal pH and
temperature for hemoglobin hydrolysis were 2.5 and 45°C, respectively. BSP was stable in the
pH range of 1-6 with the exposure time of 30-60 min. BSP was stable when incubated at
temperature up to 40°C for 30-120 min. However, the sharp decrease in activity was noticeable at
temperature above 50°C. The proteolytic activity was completely inhibited by pepstatin A, while
ethylenediaminetetraacetic acid (EDTA), soybean trypsin inhibitor (SBTI} and I-(L-trans-
epoxysuccinyl-leucylamino)-4-guanidinobutane (E-64) showed the negligible inhibitory effect.

Addition of BSP at a level of 20 kUnits/g defatted skin resulted in the increased
content of collagen extracted from bigeye snapper skin. The yields of collagen from bigeye
snapper skin extracted for 48 h with acid and with BSP were 5.31 and 18.74% (dry basis),
respectively. With pre-swelling in acid for 24 h, collagen extracted with BSP at a level of 20
kUnits/g skin for 48 h had the yield of 19.79%, which was greater than that of collagen extracted
using porcine pepsin at the same level (13.03%). The skin collagen was characterized to be type |
with no disulfide bond. The electrophoretic study revealed the slight differences in molecular
weight between acid-solubilized collagen and all pepsin-solubilized collagens. The molecular
weight of @1 and a2 chains in acid-solubilized collagen was estimated to be 120 and 112 kDa,
respectively, whereas al and a2 chains of pepsin-solubilized collagens had the molecular weight
of 118 and 111 kDa, respectively. The result suggested that these pepsin-solubilized collagens
might undergo partial cleavage at telopeptide region by pepsin treatment. The maximum

transition temperature (T__ ) of acid-solubilized collagen was observed at 32.5°C, which was
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slightly higher than that of pepsin-solubilized collagens about 1°C. Generally, all collagens were
highly solubilized in pH range of 2-5 and sharply decreased at the neutral pH. No changes in
solubility were observed in the presence of NaCl up to 3% {(w/v) and the decrease was more
pronounced with increasing NaCl concentration.

The extraction efficiency of gelatin from bigeye snapper was augmented with
acid swelling process in the presence of BSP at a level of 15 kUnits/g alkaline-treated skin at 4°c
for 48 h before subjection to extracting at 45°C for 12 h, showing the yield of 40.32%.
Nevertheless, the complete degradation of B, a1 and ¢2-chains was observed in the resulting
gelatin. The result indicated that no pepsin involved in the degradation. The degradation of gelatin
components was prevented when SBT] at a concentration of 0.1 pM was incorporated during
gelatin extraction.

Gelatin extracted from bigeye snapper skin by typical process (GT) had the
similar composition to gelatin from bovine bone (GB). However, gelatin extracted from bigeye
snapper skin treated with BSP (GA) and with porcine pepsin {GP) contained the lower protein
content (~43%) with the higher ash content (~47%). Some differences in protein patterns of
different gelatins were observed. GB exhibited the greater bloom strength, L*-value and turbidity
than did bigeye snapper skin gelatins. The substantial degradation of gelatin molecule in GT was
coincidental with the lowest bloom strength (56 g). All gelatins showed high solubility at pH
range of 1-10. Generally, emulsifying properties and foaming properties of GA and GP were
similar, but were different from those of GT and GB. The microstructure study revealed that GB
gel had the finer and denser strands than gels of bigeye snapper skin gelatin (GT, GA and GP),
possibly due to the different composition and gelling characteristics between gelatin molecules

from different origins.
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