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AMYIASE KTRACTION

FROM THE HEPATOPANCREAS OF Mytilus galloprovincialis. tMK.

lordachescu Dana? Niculescu Stelian and Dumitm loan
)llnstitute of Biological Sciences - Bucure^ti
)2Paculty of Biology, Bucuregti University

ABSTRACT;

The n"-. -;?."?e ez'trac-tion fro"' tre he-';. 'to?E-r'cre?.s

of l'7»zilus gayoproYi^ialiG is presen-ted in
"the paper. 'By -testing different ertr'Ff'icn me-
dia it was found tha-t CP.CI" F-niu'tions Knlu'bili-
see best the amylase. The enzyn-;£itic pre-^s. ration
presents maxim'um ac-tivity a4: 3tioC when 0, A r

CaCl? solution is used for exl. r'ac'tion. The ex-

traction temperature do not influence signi-
ficantly the ac-tivity of the oMained nrepara-
.tions.

During the last period, the enzymatic study of mussels
has been developed in coimec-bion with their physiological aspects.
In 19?o, SOBCftiOSOVA and SAPIRO (2) studied the amylase activity
of the muscle and hepatopancreas from mussel in close relation
with their glycogen con-ben-b, sexual cycle and the -bemperature va-
riations of the sea water. On the same mussel tlxere are studies

of other enzymes like transaminases (6), acid phosphatasa (^),
acid proteasee (1) and so on.

The purpose of the present paper is to establish the
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optimal extraction coalitions of amylaze from the hepatopancreas

of Mytilus galloprovincialis in coiinection with the study of the

action parameters of fchis important enzyme involved in the gluci-

de metabolism.

MAIEBIAL AND METHODS

The enzymatic activity was defcermined by the method of

METAIS and BIETH (4) adapted. to the optimum activity conditions

of aaylase froia the sea mussel hepatopancreas. The reaction mix-
.fcure contains; 8 mg starch in acetate buffer 5 x lo--/M, pH 6 and

o<6 - 1. 1 ng solubilized protein. The reaction was realized at

55°G for 5o lainutes aud stopped with 5 ml of 6?& acetic acid. Af-
ter the addition of ? ml of ?^/l, 5oo iodine the optical density

was determined at $00 am.

The experiaental results were ea'ca&lished by the fol-

lowing relation:

o'D'co5!roro'Dsam le . 8<f amylase ̂ ^s/^
where;

- O. D. represents the optical density of sample and control
(which was not incubated for 5o minutes at 55 0);

- 8 mg of starch in. the reaction mixture,

- £ 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 $o minufces at 55 0.
The proteic extract was obtained by the macerating the

hepatopancreas of the sea mussel in a Potter homogeuizer (1 g
.tissue with lo ml extraction aedium). The -fcissular hoaogenate was

ceatrifuged for 15 minutes at lo. ooo r. p. m., fche supernatan-b re-

presenting the fcotal proteic extract.

The proteic concentration, was dosed by the method of

LOWBY st al. (^).

RESULTS fS3 DISCUSSIONS

In. S'igures 1 and 2 are pressated the determination of

optimum activity tenperature for samples realised with different

extraction iaedia.
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Fig. 2 - The esta'blishment; of optimum temperature action of
amylase from M ilus allo rovincialis hepatopancreas
obtained with 0. 1 % solutions of different detergents
as extraction agents
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As is result from Tig. 1 tbe presence of Ga'~T in extrac-

tion medium (indifferently of th.e asioo. n.ature) induces fhe ob-
taining of aaxiaum erLisyme activity at 55 0. The proteic extracts
achieved in distilled water or in saline solutions which contaias

s&dium ion» Ehows a maximum amylase activity at 4o 0. The four
o»2% saline solutions achieve a better proteic extraction aad esv
pecially that of aaylase, the best results were obtained, with
0. 2% CaCli as extractioxi medium.

In Fig.2 are presented the results of the same experi-
aeat but realised, with five different o. l% detergent solutions.

The profile of the curves are qizite different, being impossible
to establlBb any relationships between the chemical structure of
detergents anQ. the behaviour of enzymatic prepatati ions at the

different temperatures, optiaum temperature reaction varying bet-
ween 2o°C (for the extraction with cholate) and 55 0 (in. the tau-
rocholate case). Notewortliy is the fact that when laurylsuit ate

and. cleoxycholate solutions (an ODJLc detergents) are used as ex-
traction media, the amylase activity is constaat troa 2o*'G to

4o C. It is evident, from Figure 2 that naxiaun activity was ob-
tained. with cholate as extraction media. The utilisation of sapo-

nine leads -bo a higlily concentrated, proteic extract but its acti-

vity is low.

Because the protein extracts in CaOlg solution are very
active, the relationship between extraction and OaClg ooncentra-
tion was studied» It was found that at o.4?a CaOl^ .fche proteia
extracts contains the highest enzyaatic activity (Mg. 5)-More

concentrated CaClg solutionE acts as inhibitors.
Utilising o.4^ CaOl^ solutions, extractioiis are perfor-

aed at -15°C, +4°C and 24°G. The results presented in Fig.4 de-
monstrate that the extraction teiaperature dosa't act significan-

tly upon the activity of enzyaatic preparations.
%ith a view to detemine the optiaium extraction time

the lionogena-bes were allowed to stand at 40 tor 0-1-2 and
24 hours before to be centrifugate. As it Is seen fron TablB 1

mmrimimi pr<yfceic concentratiicm is obtalasd after 24 h extraction»

but tlie highest assylase activity is recovered, in the experiaen-b
with zero hours of extraction.
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Table 1

The detenaixi&'bion of optiiaua tinB extractiaa of BaiylasB tran
ilus allo oTijicialis hepatopaiicre&s (1 g tissua was

homogenized with lo sil o.4 5( OaGlg solution;

liae extraction

(houre)

0

1

24

Protein

(mg/al)

5. 54
5. ?^
5. 5^
4.8c

Units/al

58. 20
52.So
5o. 4o
5o. io

coHcuissiass

By testing different extraction media it was found that
CaCl^ solutions solubilises best the amylase .from the hepatopan-
areas of U ilus allo rovlnci&lis.

She enzymatic preparation presents maxinun activity at
55°C when 0. 456 CaCl^ solution is used for extraction.

The extraotioii temperature don't iofluence significan-

tly Ibs activity of the obtained preparations.
The aaylase fron mussel hepatopancreas ie extremely so-

luble in saliiie solutionB, its solublisatioa beiiig achieved prac-
tically during the tissue homogeiiisa-bioa.

BEKEESKCES;

1. CTJMI'ESU,!.?., HICULESOU.S., IOEDACEESCO,D., 5HIT£SCT,E. - 1975
- Evidencing seme acid protenuses in fehB a®a aassel
M ilus allo ovincialis. Eevue R<rca»BiocMa*, ^;
159-165.

2. &CECUOSOVA.,S.S., SAPIEO,A.. Z. - 19?o - Aaylase activity in tha
hepatopancreae artd BUSCIBB oJT smjasels. Biol.iaoria, 18s
89-98.

5. LOBRY,O.E., KOSEBROaGS,L.A.., FAER,B.J., EAIIDALL,S.J. - 1951 -
Protein measureaent with ?olin i*eactiT. «I.biol. Ghea.,

195; 265-275.
4. MECAIStP. BIS3?H, J. - 1968 - Detenaination de I'&lidui aaylaee

par une microtecii.aiqutt.AJUi.Biol.Olin., 26; 155-1^2.

160



5. UriIA?EA.,S* - 1968 - La fosfomonoes-berasi acida in alciine spe-
cie dl mollusohi aariiii. Biol. lat.. 21; 225-254.

6. SKABIITV MA5EIE E. -1957 - Sull'at-bivita trau.saainasica nel
Mytilus galloprovincialis. Distribuzione dell'attivita
enzimatica nei vari organ!. Boll. Soc. Ital. biol. s erim.,

5$; lo89-lo9o.

161


