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AMYLASE EXTRACTION
FROM THE HEPATOPANCREAS OF Mytilus galloprovincialis. LMK.
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)lInstitute of Bioclogical Sciences ~ Bucuregti
)zraculty of Biology, Bucuregti University

ABSTRACT:

The amvlzcge extraction fror tre heraiopencreas
of ¥viilus gzlloprovincialis, is presented in
the paper. By testing different extrec ion me-
dia it was found that CaCl~s solutions solubili-
ses best the amylase. The enzymatic prenzration
vresents maximum activitv at 3500 when C,4 ¢
CaCls solution is used for exiraction. The ex—
traction temperature duv not iniluence signi-
ficantly the activity of the ottained nrepara-
tions.

During the last peried, the enzymatic study of nussels
has been developed in connection with their physiological aspects.
In 1970, GOROMOSOVA and SAPIRO (2) studied the amylase activity
of the muscle and hepatopancreas from mussel in close relation
with their glycogen content, sexual cycle and the Lemperature va-
riations of the sea water. On the same mussel there are studies
of other enzymes like transaminases (&), acid phosphatase (2)s
acid proteases (l) and so on.

The purpose of the present paper is to establish the
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optimal extraction conditions of amylaze from the hepatopancreas
of Mytilus galloprovincialis in connection with the study of the
action parameters of this important enzyme involved in the gluci-
de metabolism.

MATERIAL AND METHODS

The enzymatic activity was determined by the method of
METAIS and BIETH (4) adapted to the optimum activity conditions
of amylase from the sea mussel hepatopancreas. The reaction mix-
ture contains: 8 mg starch in acetate buffer S x lo_BM, pH 6 and
0.6 ~ 1.1 mg solubilized protein. The reaction was realized at
35°C'for 30 minutes and stopped with 5 ml of &% acetic acid. Af-
ter the addition of 5 ml of N/1,500 iodine the optical density
was determined at 5o0¢ nm.

The experimental results were eavablished by the fol-
lowing relation:

OCD» 1‘O-D

contro

P geapls . 8.f amylase units/ml

control
where:
- Q.D. represents the optical Jdensity of sample and control
{which was not incubated for 30 minutes at 3500);
- 8 mg of starch in the reaction mixture;
- f represents the dilution factor of total proteic extract.
An amylase activity unit is defined as that enzyme
quantity which hydrolyzed 1 mg of starch in 3o minutes at 5500.
The proteic extract was obtained by the macerating the
hepatopancreas of the sea mussel in a Potter homogenizer (1 g
tissus with lo ml extraction medium). The tissular homogenate was
centrifuvged for 15 minutes at lo.ooo r.p.m., the supernatant re-
presenting the total proteic extract,
The proteic concentration was dosed by the method of
LOWRY et al. (3).

RESULTS 4AND DISCUSSIONS

In ¥igures 1 and 2 are presented the determination of
optimum activity temperature for samples realised with different
extraction media.

156



\\4/ Co (’[g
N,
S~ (&2) (0”5 —'[700)2

untts/m/,
s

N
™ CHz - cooha
‘_H20

w20 0 4, 50
femperstyre C

LXTRACTION MEDIA

LXTRACTED

AROTERY

mg/m/i.
warer 2
CHs - coo Ha 2% 2352
Mo OF g2 2,84

CHs -co0)p (2 0.2%| 260

CHy -cog Mo 02%

230

Fig.l ~ The determination of optimum temperature acvion Ol
amylase from mussel hepatopancreas, obtained with 0.2 %
saline solutions, against a control with distilled water
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Fig.2 - The establishment of optimum temperature action of
amylase from Mytilus galloprovincialis hepatopancreas

obbtained with 0.1 % soclutions of different detergents

as extraction agents
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Ae is result from Fig.l the presence of Ca2+ in extrac-
tion mediur (indifferently of the anion nature) induces the ob-
taipning of maximum enzyme activity at 3590. The proteic extracts
achieved in distilled water or in saline solutione which contains
sodium ion, shows a maximum amylase activity at 40°C. The four
0.2%% saline solutions achieve a better proteic extraction and ese
pecially that of amylase; the best results were obtained with
0.2% CaCl, as extraction medium.

In Fig.2 are presented the results of the same experi-
ment but reslised with five different o0.1% detergent solutions.
The profile of the curves are quite different, being impossible
to establish any relationships between the chemical structure of
detergents and the behaviour of enzymatic prepatations at the
different temperatures; optimum temperature reaction varying bet-
ween 20°C (for the extraction with cholate) and 35°C (in the tau-
rocholate case). Noteworthy is the fact that when laurylsulfate
and deoxycholate solutions (an onic detergents) are used as ex-
traction media, the amylase activity is constant from 20°C to
40°C. It is evident, from Figure 2 that maximum activity was ob-
tained with cholate as extraction media. The utilisation of sapo-
nine leads te a highly concentrated proteic extract but its acti-
vity is low.

Because the protein extracts in Ga.Gl2 solution are very
active, the relationsghip between extraction and Ca012 concentra-
tion was studied. It was found that at o.4% Ca012 the protein
extracts contains the highest enzymatic activity (Fig.3). More
concentrated Ca512 solutions acts as inhibitors.

Utilising o.4% GaCl2 solutions, extractions are perfor-
med at -15°C, +4°C and 24°C. The results presented in Fig.4 de~-
monstrate that the extraction temperature dosn't act significan-
t1ly upon the activity of enzymatic preparations.

wWith a view to determine the optimum extraction time
the homogenates were allowed to stand at 4°C for O - 1 - 2 and
24 hours before to be centrifugate. As it is seen from Table 1
maximur proteic concentration is obtasined after 24 h extraction,
but the highest amylase activity is recovered in the experiment
with zerc hours of extraction.
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Fig.3 - The influence of 03012 concentration upon the extraction

efficiency of amylase
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Fig.4 - The determination of optimum extraction temperature in
the case of samples obtained with distilled water and
CaCJ.2 solution.
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Table 1
The determination of optimum time extraction of amylase from
Eytilus gelloprovincialis bepatopancreas (1 g tissue was
homogenized with lo ml o.4 % cacl2 sclution)

Pime extraction Protein
(hours) (mg/ml) Units/ml
0 3054 : 58.20
1 3 54 52.80
2 3. 34 50.40
24 4,8¢ 50.10
CORCIUSSIONS

By testing different extraction media it was found that
Ca012 solutions solubilises best the amylase from the hepatopan-
creas of Mytilus galloprovincialis.

The enzymatic preparation presents maximum activity at
35°C when 0.4% CaCl, solution is used for extraction.

The extraction temperature don't influence significan-
tly the activity of the obtained preparations.

The amylase from mussel hepatopancreas is extremely so-
luble in saline solutions, its solublisation being achieved prac-
" tically during the tissue honmogenisation.
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