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ABSTRACT

Introduction: The ability of fish to digest food particles depends on the presence
of digestive enzymes in the gastrointestinal tract. In gastric fish species,
proteolytic enzymes especially pepsin, trypsin, and chymotrypsin appear to play
a very important role in catalyzing hydrolysis process of certain peptide bonds.
Trypsin, as a serineprotease, complete the acid predigestion of protein delivered
to the stomach in combination with other alkaline proteases and peptidases
where specifically cleaves at the carboxylic side of lysine and arginine residues.
Therefore, trypsin activity could be a sensitive and reliable indicator of
nutritional and physiological status of fish at different stages of growth. The aim
of this work was to study the effect of some physicochemical factors on the
activity of extracted trypsin from pyloric caeca and intestine of Siberian sturgeon
(Acipenser baerii).

Materials and Methods: The collected fish viscera from 10 samples (5 + 0.4
kg) were transported to the laboratory and after separating the pyloric caeca and
intestine, those samples were washed with cold distilled water (4 °C), pooled
and then homogenized in 50 mM Tris-HCI buffer. After centrifugation at 4 °C,
the resulting supernatant from each sample was collected and finally, the
physicochemical factors including optimum temperature, thermostability,
optimum pH, pH stability, inhibitors and metal ions were evaluated on the
extracted trypsin according to the standard protocols. Data obtained from the
experimental assessments was analyses by a One-Way ANOVA and the
comparison of means was carried out by Duncan’s multiple range tests with a
statistical significance at P<0.05.
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Results and Discussion: According to the results, optimum temperature of the
trypsin from pyloric caeca and intestine was recorded at 55 °C. Similar optimum
temperature was recorded for trypsins in silver mojarra, unicorn leatherjacket,
beluga and sevruga. The optimal temperature of trypsin is in the range of 30-60
°C and the differences could be attributed to the temperature of fish habitat or
experimental conditions used in assessments. The stability of the trypsin was
well preserved at temperatures of up to 50 °C. The results of thermostability
were in accordance with those of mandarin fish, mrigal carp, common dolphin
fish, beluga and sevruga. In general, thermostability of the trypsin enzyme might
vary by some factors such as fish species and experimental conditions. The
optimum pH of trypsin from both samples was recorded at 8.0 and the results
were similar to data reported from trypsin in other species such as mrigal carp
and common dolphinfish. The pH stability of trypsin from both samples was
highly preserved at pH values comprised between 7.0 and 11.0. Similar results
were reported for trypsins from grey triggerfish, zebra blenny, catfish, common
dolphin fish, beluga and sevruga. The high ranges of pH may change the net
charge and conformation of an enzyme and inhibit to bind to substrate properly,
resulting in the abrupt loss of enzymatic activity. Trypsins are mainly known to
be more activity within a range of pH values comprised between 7.5 and 10.5.
The inhibitors SBTI, TLCK, PMSF, TPCK, pepstatin A, iodoacetic acid, and
EDTA significantly inhibited the enzyme activity, whereas SBTI and TLCK had
a completely inhibitory effect on the enzymatic activity (P<0.05). The sensitivity
of protease enzymes to various inhibitors is a valuable tool for their proper
functional characterization. Our findings were in agreement with data reported
in the brownstripe red snapper, silver mojarra, zebra blenny, mrigral carp, Asian
seabass, beluga and sevruga. The enzyme activity was significantly increased in
the presence of Ca™ and Mg and decreased by Cu?, Ba™, Zn", and Al"
(P<0.05). Our results were in agreement with data reported in mandarin fish,
zebra blenny, common dolphin fish, beluga and sevruga. Metal ions can affect
enzyme-catalyzed reactions by changing the electron flow in a substrate or
enzyme and play a key role in binding to the substrate, depending on the
functional groups present in the active site of enzyme.

Conclusion: Based on the obtained results, the extracted trypsin activity from
Siberian sturgeon pyloric caeca and intestine was significantly affected by the
evaluated physicochemical factors that can be effective on the optimal activity
of the enzyme in the digestive physiology of the fish.

*Corresponding author: a.zamani@malayeru.ac.ir
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Figure 2 The effect of pH on the trypsin activity extracted from Siberian sturgeon (A. baerii)
pyloric caeca and intestine. a: optimum pH, b: pH stability (Mean + SD, n = 3, P<0.05).
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Table 1 The effect of metal ions on the trypsin activity extracted from Siberian sturgeon (A.
baerii) pyloric caeca and intestine

Residual activity (%)

Metal ions Concentration - -
Pyloric caeca Intestine

Control - 100 £ 0.004 100 + 0.00¢
K" 5 mM 98.3+1.014 08.5 + (.93
Na* 5 mM 99.0 + 1.16¢ 99.9+1.014
Ca™? 5 mM 113.0 £ 1.03¢ 109.3 +£1.13¢
Mg *? 5 mM 109.0 + 1.10¢ 105.3 + 1.05¢
Cu' 5mM 67.6 £ 1.04° 65.7 £ 1.10°
Zn 2 5 mM 74.5 + (.98¢ 64.83 + 1.23¢
Ba™? 5 mM 61.2+1.15° 54.5 + 1.05°
Al 3 5 mM 43.3 +(.982 34.5 +0.93%

Different superscript letters in each column indicate significant difference (Mean + SD, n = 3, P<0.05).
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Table 2 The effect of inhibitors on the trypsin activity extracted from Siberian sturgeon (4.
baerii) pyloric caeca and intestine

Inhibitors Concentration - Inhibition (%) -
Pyloric caeca Intestine

Control - 0.0 =+ 0.00? 0.0 + 0.00?
PMSF 10 mM 40.5 £ 0.95¢ 39.5 +1.05¢
SBTI 0.05 mM 98.5 + 1.03" 99.0 £ 1.06°
TLCK 5mM 99.5 +0.82F 99.8 + 0.92¢
TPCK 5 mM 0.5+0.08° 0.8+0.07°
Pepstatine A 0.0lmM 0.9 £0.09¢ 0.8 +0.06°
TIodoacetic acid 1 mM 0.65 + 0.03° 0.74 + 0.05°
EDTA 2 mM 24.7 + 0.964 23.24+0.93°

(P ¥ =6 lons Bl o Kile) Sl o sine OS] 559 SKiLy (i 10 )0 Syt b SsS by,
Different superscript letters in each column indicate significant difference (Mean + SD, n = 3, P<(0.05).
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