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ABSTR&CT:

Thf work ÎB presenting some new da-t» oonccming thé ao-
tivity of -anylase in 3 epeoiea of mollusos (Rapana
thonaBiana, tilus allô rovincialie and a arenariaj
and 3 Bpecies of fiah S alus acanthias, Sprat-tus
s rattus s rat-tus aad fin aulis enorasicholus onticus)
in thé Bomaniaa coastal watera of thé Bl&ok Sea, in a
oepbalopod (lllex illecebrosus) and 5 species of fish
(E-trufflcus sadina. Trachurus traohurus -trachuruB, Scomber
"a onicus collas, Merluocius sp. and Balls-tes ça riscus.
captiired in différent areas of thé World Océan.

Amylases, oC-l, 4-glucane-4-glucanohydrolase(BC 5. 2. 1. 1.)
and oC-l,4-gluc8Uie-q--glucolçrdrolase (BC 5. 2. 1. 5) - enzymes which
catalyse hydrolysis of tbe oC 1-4 glycosidic bounds of polysaccha-
rides - ha^e made thé object of multiple research works caî-ried
oat wi.th marine orgaB. isms ail ove?' . hte world during thé recenl:
peri.ad. In this respec-fc,. the 'bivalve molluscs hâve been thé mosfc
frequently studied. class. Consequently, ths study of thé amylases
has lieen approached - dnriiig thé last yea^s -with sevnT-al mollusc
species characterized by mass growfch along thé Tîomaoian coast of
tlie Black Sea» oamslyî M-yfcilus eallQTiroviDCialis Lmk.. Mva arena-
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.ria CL') anà EaTïana thoaasiana Grosse, thé resal1;s o'b'fcaineâ. having
"been. published in a séries of previous papers (2, 8, 11, lg. 1 îSi
16 and 12 - 2o).

As a continuation -feo thèse reseaï-cli works, . bhe présent

paper is bringing some new âat;s con.ceraing tbe ac'tivi'fcy of

o<-amylase in 3 mollusc ead 5 fish species along -blie lîomantan
coas-h of -bhe Black Sea asâ. in a cephglopod and 5 fish species
from d±fferent areas of thé World. Ooean.

MAOEEIAL ÂTO IPOHODS

Thé work bas been done on oï'gans aad tissaes of thé

molluscs Rapana -bhoinasiana. Myfcilas RallOTO'ovinoialis. Mya "rena-

rxa and Illex illece'bjosus. thé fishes Btrumeus sadina. Traohurus

trachurus fcrachurus. Scom'ber ..laponicu.s collas. Merlu ciu sp. and

Balis-fces ça risous aiid on viscera of thé fishes Sgualus acan'bhl.as,
Spratfcus sprattus sorattus euad BnRraulis encrassicholus ponticus.

Thé last 5 fisbes, collected from thé Black Sea, were ppocessed

as freshlycaught; thé other fishes,ns well as thé cephalopod Elles;
illecebro us, were in frozen sta-be, as they had been caught ta-bhe

coastal wa+-ers of West Âf rica asâ. Suinea and were processed 4-6
months after.

Protein ext^ac-bs were ob-hained by grinding thé organs

and tissues from at least lo inâ.iviâuals of each species in a

Potter homogenizer; thé exfcraction T-atio was l g tissae per loml

0, 4% CaOlg. Thé extra"-bs were kept for an. hour a-h +400, -bhen were
ceatrifuged for 2o minutes a-h 5, 000 r. p. m.

Dosage of enzymatio activity was carried out 1-îy . bhe
îiIBIAIS aad BIETH method. (15), adap-bed -bo thé optimum parameters
of thé amylasic activi-hy for each species separa-hely, Thus, for
B an -bhomasiana, déterminations were done ah pH 6. 2 and 57 G
(le); for Mytilus Rallourovincialis, a-b pH 6. 0 and 55°0 (1,5); for
Mya arenari^. at pH. 6. 9 and 55 G (gg) and for thé other species,
at pH 6. 9 and 57°C, Spécifie amylasic activity was expressed
in mU/mg pro-bein/minute.

Cône entration of pro-fceins extracted was determined. ïiy.
.hhe method of LOWRT anâ. collab. (io) anâ was expressed in mg/ml.
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Partial purification of ®C -nnylase was achieved by
fraotional précipitations with salioe solutions and organic
solvents (5^ ^2)*

^ our assays for stalîilizabion of partally purified
oC- amytase, we used différent ingrédients - aninoacids, proteins
with small molecular mass, glycogenistaT'ch aad glycérine - which
were adàçd in percentege of l g to loo g of pro^ein with anylasi-c
activity. Enzyme samples were preserved at cold (+4UO) and
déterminations were carried out every week for four months.

RBSUIOS DISCUSSIONAND

In animal organJLsms. oC- and ^-anylases aje foimd
prevalently, these enzymes being cleaT-ly différent as regards botli
ttoe optimum paramsters of action and thé final réaction products.
We hâve shown in thé previous papers (le - Sg) that oC -amylase
is présent in Mvtilus eallourovincialis. Mva arenaria and gâE^A

l; thé organ that concentrâtes amylase in thé molluscs is
tbe hepatopancreas and in thé fish, thé liver, thé amylasic
activity being a species charaoterisfcic. More récent data,
obtatned on an increased numter of speci.es (molluscs and fishes),
give support to thèse statements which agrée with other aufrhors'
résulte (l, 5, Ï, e, 9, 1A aad 21).

'In'thls "way, analysing thé data "egistred in Table l,
one can find that oC-amylase is présent in thé digestive organs
anà glaads in ail thé species studied: salivary glands, stomach,
intestine, liwr, pancréas, hepatopancreas (in less developed
organisms) and viscera. Amylasic activity was discerned also
in~'ûondi. gestiveorgans such as: maatle and foot of Rapan^, nantie
»nd branchiae of Mvbilus. muscles of Illex and goDads of Balistçs.
Thé présence of amylase in those organs indicates a complementa^y
rôle of thé enzyme in thé rapid mobilization of thé sugai re-
serves in certain physiological states of thé organisms.

Inearlier studies (11, 3=2) on thé oC-amylasic activity
in thé hepateopancreas, maat;le-, -"t>ïanchiae aad hemolymph of thé
mussel we foaaà that it is in direct proporti-on to  e glycogen
content and closely connected witth thé interDal biological rhybhm
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Activity of oC-anylase in so me speciesof molluscs a5âuflsh.
in organs and -bissues

=s=^»=»=s^=^^================^=s=^^===^==^^^==^s^===
No.

Anylasic actiyity
Species mU/me Tîro-beiii/mia No.

11, ^artially Raw-
tissué) purified" protein

enzymatic
'0

MOLLUSCA
GASIBOPODA

l. Rauana
total body 7o«44
nantie 4. 48
foot ^ 22. 18
stomach 15. 5o
hepatopancreas 126.2é

-B^^I7 61aad8 -i2-50

2. Mybilua
total body 7»o5o 4-58. 00
total body 5, 855 45o. oo
nantie ' 112. oo
hepatopancreas l, lo2. oo

/ branchiae '182. 55
r uiya

total body 1, 241 lo5. oo
total body ' 405. oo
ùepatopancreas 587. oo

. OEPHALOPODA" '"" ''"'' "
4. Illex»*

muscles 57. oo
yiscera 96. 00

pil^ 1Î6:00
5. Saualiis

viscara 2, 169 55. So

Amylasic activlty
Species mU/me orotein/mjLn

L,, -fartially Baw-
purified proteto
enzymatic extract

t 0

6.

7.

8.

Sprattua
viscera

iCTaalia

lo.

11.

12.

.»

. scera «^..

viscera
intestine
liver
Tj

. scera
intestine
liver
Scomter"
viscera
intestine
liver
Merlucciua'

. scera
intestine
liver
Bal is te a3

. scera
intestine
Stomach
l i ver
pancréas
gonads

5, 179

5, 611

254. 9o

5oo. oo

75. 00
115*00
12o. ao

6o»oo
54-. oo

151. 00

61. 00
lo3. ao
loS.oo

51. 00
57. 00
6o. oo

151. 70
146. 00
166. 90
212.20
104. 00
95. ?o

================================;======s======'========ssssas====s==ss=s=s=

OBSERVATIONS

Purification of oC -anylase was carried out by fractional
precipitati.oû witta organic solvents-proce ss degcribed in -fche
licence no. 75il4o/198o.

Thé speciioens were captared in thé West Africaawatersof thé
Atlantic Océan during September-November, 1978, aad thé assays
were performed in March,1979, after having congealed thé Mo-
logical material foc 4-6 nonths.

Thé specinens were coUected near tha coast of Guiaeaduring.
thesummer of 19?8 and thé assaTS were perforned in April B79.
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df thé mollusc during thé osmotic oontrol process* Thé final

proiluots of glycogeû "mylolytic dégradation, maltose aûd glucose,
on one side take par-b in thé process of glycogen ssmthesis. and OQ
.bhe other side, stimalate forming of lactic acid via glycolyse.
Our data poiated out an increased amylolytic dégradation of
glycogen, in faypo- and. hypersalin. i'hy stress physiological states
of thé massel.

Thé anylasic activi-hy in M i.lus lo rovincial s and
Mya arenaria is comparatively higher -bhan -hhe anylasic activity
in 'RaT>ana t;homasiana, Ille llecebro a and .hhe fisbes analysed.
On this point, our dafta are but par-bially in concordance with
those obfcained by other authois (g).

In Illex anû thé fishes which were caught in différent
areas of thé World Océan, ° remarkable stability of thé enzyme is
obserred. An appréciable amylasic acfcivity was discerned in thèse
organisms after 4-6 months from thé capture, although they had
been preserved in a frozen state (Table l).

By fractional précipitation with organic sol vents (12)»
enzymatic préparations with oC -amylasic activity were obbained
(Saualas acanthias), having a purification degree up to 4o x.
oL-amylase stâbilization research was carried out on thèse
purified eazymatic prepara-bions.

Thé enzyme inactivation rate dépends on a namber of
factora, such as:tempérât are, p5 of thé médium, protei. n concentra-
tion, ionic strength of thé médium and existence of protecting
substances in tha réaction médium. In our assays for stabiliza-
tion of thé partially purifi-ed oC-amylase, we used différent;
ingrédients, suchas: aminoacicts, small molecular mass pro-fceias,
glycogea. starch aDû glycérine. In this respect, thé results
obtained on thé partially purified enzyma-fcic préparation from
M-ya arenaria is presented hereinafter.

It meiy be observed, from thé data in. Table 2, tïi&t tue
partially purified amylase shows good stability in time, after
having beea subjected to vaccuum drying; after having been kept
in a refrigerator for four monfchs at +4-0, thé amylasic activity
was a-bill found in proportion of lo^i. Aspartic acid, glycocol and
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a mixfcare of serine, tyrosine and tryptopbsa. provect to hâve beea
thé best Sfcabilizers. At tue same time, it was found that~valiûe,
cysteine and bovine sérum albumin ùave thé property of activating
thé amylase (activity 5 times stronger as compared to thé
contjol);however, tùe amylasic activity decreases in"thé coiuse of
tiae - aftcr four montùs» refrigerating, only 55^ of thé initial
activity of thé enzyme is still found, however this is almost
twice stronger as compared to thé control.

Table 2
e-stability of partially purified oG-amylase from Mm areaaria

Ingrédient added to

enzymatic préparation

CONTROL - Vaccuum-drieâ
enzymatic préparation
Aspartic aoid
Valine

Slutamic aûid

Glycocol

Gysteine
Bovine sérum albumine

Aminoacid mixture:

- Serine

- Tyrosine

- Tryptophaa
Glycogen
Starch

Glycérine

niti

4. ?5o

5, 545
29, 6oo

5, o67
^, 548

2o, 5oo

28, 182
4, 667

6, 549
9, 68o
8, o2o

:=::=:==ss=ss=sss;==a=s3ïsss==;

Spécifie amylasic activity
U m rote t -oô
After 2
w

^, 127

6, 754
8, 545
5, 117
7, 987
9, 285

lo, 545
7,824

After 4 After
0

^, 5o5

6, 695
9, 29o
5, 258
5. 055
9, 427
7, 647
7. 158

6, 5o4
8, 196
2, 931

7, 297
6, 126
2, 257

^, 926

5, 127
5, 752
2, 872
5.819
8, 255
7, 125
6, 629

4,886
4-, 5o?
2, 544

After4
on

4, 5o4

5, oo5
5, 7oo

2, 99o
5, 201
7, 5oo

7, 48o
6, 51o

^, 897
4, 245
2, 465»

NOTE: Thé enzymatic réaction wascarriedout at pH 6. 8 ^i=^B57:
CONGLUSIOHS

- An important o^L -type amylasic activity ù&s been ob-
served in ail thé investigated mollusc and fish species.

- Having studied its distribution in organs and tissues,
it was found that oG-anylase prevails in thé digestive organs and'
glands. In certain physiological conditions of thé orgaaians,
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tMs enzyme is also présent in some aon-digestive organs, having
a complementary rôle in thé rapid mobilization of thé glucilic
réserves.

- Thé organ which concentrâtes aniylase iQ thé molluscs
is thé hepa-bopancreas, while in thé fish it is thé liver.

- Theo<;-amylasic activity bas spécifie characteristicsî
Mrfcilus eallourovincialis and Mya arenaria are thé species in wfaIA
thé strongest oC-amylasic activity bas been observed.

- In Illex illecetirosus, Etrumeu s d n Trachurua

tracharuq trachurus. Scomber .laDonicus coliaa. Merlaccius sp. aûd
Balistes capriscus an appréciable aaylasic activity was found
even affcer 4 to 6 months from -bheir capture, thé organisms. having
been kept frozen for that entire duration.

- Having assayed thé time-stability of thé partially
purified o<. -amylase from Mya arenaria, aspartic acid, glycocol
and. a mi.xture of serine, tyrosine and tryptopàan were found .bo be
its most efficient s-babilizers, while valine, cysteine and bovine
sérum albumin hâve thé property of activating thé amylase.

-Thé partially parified amylase itself shows good fcime-
stability;after four months* refrigerating (+4°C), lp5?S of its en-
zymati-c acttvity was still found. in thé absence of any ingrédient;.
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