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Abstract

The authors present the dynamics of the content
of water, mineral substances, total gluctdes, pro-
telns and llplds througbout a biological year , In
M tllus llo ovlnclalls Lmk. ;( rock ahd deep-
water breeds) and Mva arenarla L.. The slgnl-
ftcant variations tn'the quantity of eome btoche-
mlcal compounds are accounted for by the direct
action of the main abiotic and btotlc parameters
of the environment on the vital activity cycle
the species.

Studies la the biochemical composition of some invertebrates
from ^he northern and north-western areas of the Black Sea, tncluc'. lag
Iso some bivalves tha. may be turned to accoim., were conddcted by So-

vlet researchers (ABLIAMITOVA-VINOGRADOVA, 1949; GOBOMOSOVA,
1965, 1968 ; STEPANRJC. 1967 ; TOTOGBADQV- , 1964).

rnese Invest tgafclons underline the dyrAmlc asoects of the blo-
chemical composition, aspects closely linked wttL the Influence of abiotic
factors (temperature, salinity), blottc factors (quantity and quality of food)
and with the annual and multt-anaual oatogeaetic cycle of the species.

-Hie researches lato the physiology of Black Sea aalmals have
evidenced metabolic alterations la the marine Invertebrates subjected t^



,he Influence of variations In certain abiotic factors - under laboratory or
natural conditions. It was thus possible to distinguish different physlologl-
cal breeds among &e populations of the coatlaental shelf area of the Black
Sea (POBA, 1946; 1961).

It Is well known that the aorth-westera area of the Black Sea
is uader the direct Influence of the fresh water masses brought by the
tributary rivers. Tliese fresh water masses Induce great variations In se-
veral abiotic or blotlc parameters of the environment. Life on the Eoma-
nlan shelf of the Black Sea Is under the direct laflueace of these osctUa-
t Ions.

Our researches aim at supplying new data on the dynamics of
the biochemical composition of some species of marine bivalves and we
think It was absolutely necessary to carry out this study la the Bomaalan
area of the Black Sea.

The biochemical analyses were conducted with the species :

Myttlus eallowovlnclallg Lmk. (rock and dee^water breeds) and M a are-
narla L., a species which has come recently to the Black Sea. la view
of a wider survey of certain ecologlcal-phystologlcal aspects we have car-
rted out biochemical analyses of other bivalves : Cardlum edule lamarckl
Reeve. Paphte sp., Splsula subtruncata trlangula (Renter) collected conc(^
mltantly with the two species mentioned above. -Hie analyses material was
collected along four north-south lines off the Eomaalaa coast : off the Da-
nube mouths, Constanfa, Aglgea and Maagalla, at depths ranging between 0,5
and 40 m. The samples have been collected and processed as follows :
rock mussels and shallow water J^a, monthly ; deep-water mussels, more
than 10 m. depth Mya and other bivalves, quarterly, to parallel one has
collected water samples In wlew of current analyses, viz. : temperature,
salinity, oxygen and organic substances.

The collected animals were kept 4-5 days In running water
aquaria under best oxygenatloa conditions. TTils treatment alms at ellml-
natlag a wide range of organisms and foreign bodies from the paleal ca-
vlty of the bivalves.

For analysts purposes the animals were divided Into two lots
according to. theh. size and age : young (valves length ranging between
iin



20 and 40 mm) and adults (valves length ranging between 50 aad 80 mm).

After removing the eplblosts from the valves, the animals

were dissected. Macro-and microscopic examinations of theh- gonads were

carried out. The adult tot animals were subdivided Into two groups of &-10

Individuals each, according to the development stage of the gonads: the

sexually undeveloped animals group and the sexually developed group.

The dissected animals were flushed under tap la order to acht-

eve a total removal of foreign bodies. The soft part was removed from

the valves, summarily dried on filter paper, weighted and reduced to a

homogeneous paste In a mortar. Tbe homogeneous paste was divided Into

small portions In view of the btochemtcal analyses. The analyses were

carried out tadtvtdually with the view of establishing the limits of quantt-

tatlve variations within every lot.

The analyses had to determine ; fhe content of water and ml-

aeral substances, total glucldes, proteins and ttplds. Tlie total glucldes

were quantitatively determined using Selfter's anthroae method (DUMITRU,

1967). The proteins were quantitatively determinated employing tbe colo-

rlmefcrlc method with Nessler reagent (ALTEBAS, CAJAL, 1964). The to-

tal llpids were quantitatively determined utilizing ttte gravimetric method

(DUMITRU, 1967).

The results are expressed In percentages for the water con-

tent and tn gAOO g fresh homogeneous matter for the content of mineral

substances and total glucldes, proteins and llptds.

Tlie data presented In this paper regrad a period of time ran-

glng from July 1970 to December 1971.

The recordet salinity, organic substance and ojygea values pre-

seated - In general - normal variations, specific to the season aad place

where the water samples and animals subjected to analyses were collec-

ted. In spring 1971, temperatures below the average multl-aanual tem-

peratures were recorded la the Romanian Ittoral area (5-6 C lower) Tlie

temperatures recordet la May 1971 correspond to the average multt-anaual

temperatures. These drops In temperature have brought about a delayed

anaual ontogenetlc cycle la many tnvertevrates.
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composition la some lavertdrate, as a function of this envtronmeatal

parameter.

We are presenting In table 2 the seasonal dynamics of the blo-

chemical composition. la the mussels and Mya collected off the Bomaalaa

Black Sea coast. With the view of syathetlzlng the available data and at-

tenuatlng the sharp Individual variations, we have resorted to a quarterly

presentation of the quantitative analysts data. These data represent a 8ta-

tlstlcal processing of all moathly values. The average values presented In

table 1 have been chosen as controls.

An analysts of table 2 leads to following conclusions :

- the water content of the species studied shows s^ntflcant

differences during the biological wlater and spring periods ;

- the total mineral substances show significant drops during

the summer period ;

- the total glucldes assume minimum values fhroughout the

(vtnter period, values Increasing gradually In fae cdbrse of following

months, to record a maximum In spring or summer - according to the

species. In autumn the amount of glucldes gradually diminishes reaching

the minimal values, previously mentioned ;

- the protein content of the species Is low during the winter,

raise significantly In spring and score Inslgatflcant values In the other

seasons ;

- the llptds show Increased values throughout (he biological

winter period, to summer they score minimal values.

tt therefore appears that most of the groups of biochemical

compounds analysed show a seasonal dynamics which may be connected

with the annual sexual development of the species (MASUMOTO, quoted by

WTLBUB and YONGE, 1966 ; STEPANIUC, 1967) The biochemical analyses

conducted with adult animals, divided. Into different lots according to the
development of theb- goaads, entirely corroborate this opinion.

One cannot overlook the Influence of the abiotic factors on

the seasonal dynamics of the biochemical composition of the animals. B

Is sufficiently to quote POBA's opinions (1961, b) on the ecological role
of salinity and th& same on the lontc ratios tn the Bbick Sea, for



Table 1

Biochemical composition of studied species, by dimensions

alvo

length

20-40
nun

50-70
mm

Statist.

paramet,

N. A.

x

S. £.

c. v.

N. A.

x

S. E.

c. v.

Water

3

85, 03

+0, 60

0. 75

h

86. 22

1:0, 39

0, 45

Hock

M. S.

3

0, 94

+0, 09

9, 57

8

&, 71

+0, 05

6, 91

musseIs

T. G. T. P.

3

1, 27

+0, 08

6, 29

1, 54

40^18

11, 68

9. 63

+0, 62

11, 83

Dee -water mussels

T. L. Water M. S. T. G. T. P.

344

3, 14 87, 67 0, 71 1, 12

+0. 30 +0, 76 +0, 08 J:0, 10

9. 55 0, 86 11, 26 8, 92

T. L. Water

4

1, 76

4

8, 72

+0, 61 +0, 50

6, 99 28, 40

8 8888 8 8
9, 52 1, 91 87, 20 0, 79 1, 5& 8, 64 1, 85

+0. 40 +0. 21 +0, 34 .10, 05 j;0, 16 J.O, 27 .i.O, 20
4. 20 10, 99 0, 38 5, 81 10, 52 3, 12 10, 81

a arenarla

M. S. T. G. T. P.

- ^^^^=t:^?^^^s^rA ;=°;;
a^lyeesTs ^arUhmeUc°mea°n';&E; . etendard error ; C. V. = variability coefflclent.

T. L.

3 3 333

81. 85 0, 77 1, 94 12, 75 2, 69

40. 65 +0, 03 +0, 16 _t0, 75 j;0, 78

0, 79 3, 89 8, 24 5, 88 12, 99

88888

83, 41 0, 84 1, 85 11, 34 2, 55

40. 44 +0, 08 +0, 07 ±0, 33 . rt, 21

0, 52 8, 92 3, 80 2, 81 8, 23



Seasonal dynamics of biochemical composition In the mussels and M a arenarla

Quarter
Statist.
paramet,

N. A.

x

S. E.

c. v.

N. A.

x

S. E.

c. v.

N. A.

x

F. E.

c. v.

N. A.

x

S. E.

c. v.

Water

6

87, 32

+0, 22

0, 25

6

84, 80

+0, 67

0, 79

6

86, 16

+0, 35

0, 40

6

87. 02

±0, 40

0. 45

Bock

M. S.

6

0, 55

+0, 08

14, 70

6

0, 80

+0, 11

13. 55

G

0, 81

+0, 09

11, 26

6

0, 68

±0, 12

17, 62

ussels

T. G. T. P.

6 6

0, 98 9, 33

+0, 09 +0, 29

9, 18 3, 10

6 6

1, 43 10, 81

+0, 21 +0, 59

14, 68 5, 45

6

1, 97 9, 60

+0, 18 +0, 33

9, 13 3, 43

6 6

1, 76 8, 35

^0, 25 4;0, 39

14, 20 4, 67

1,

+0,

21,

2,

+0,

11,

1,

-t".
13,

6

2,

.
tO,

12,

T.L

82

39

, 42

6

, 16

24

II

8

, 46

20

, 69

6

, 19

, 27

i, 32

Dee -water mussels

Water M. S. T. G. T. P.

10 10 10

86, 07 0, 88 1, 37

+0, 40 +0, 04 +0, 06

0, 46 4, 07 4, 37

15

88, 42

+0, 21

0. 23

10

87, 34

15

0, 80

+0, 05

6, 39

10

0, 63

15

1, 05

10

1, 43

lu

8, 06

+0, 29

3, 20

15

8, 26

+0, 05 +0, 20

4, 76 2, 42

10

9, 14

+0, 36 +0, 04 +0, 11 +0, 34

0, 41 6, 01 7, 69 3, 72

66 66

87, 04 0, 86 2, 18 8, 12

+0, 58 +0, 08 4fl, ll +0, 42

0, 66 9, 83 5, 04 5, 18

T. L.

10

2, 62

+0, 22

8, 39

15

1, 47

+0, 07

4, 76

10

1, 46

+0, 12

8, 21

6

1, 80

±0, 27

15, 00

M a

Water M. S.

6

84, 43

+0, 44

0, 52

6

83, 67

+0, 55

0, 65

10

81, 72

+0, 53

0, 64

4

83, 85

+0, 76

0, 90

0, 76

_i;0, 06

8, 01

6.

0, 87

_+(», 08

13, 00

10

0, 61

+0, 06

7, 31

4

1, 10

+0, 10

8, 90

Table 2

arenarla

T. G. T. P.

6 6

1, 65 10, 73

+0, 07 +0, 48

4, 24 4, 47

6 6

1, 84 11, 47

+0. 18 +0, 72

9, 78 6, 27

10 10

2, 07 12, 49

J:0, 21 ^0, 78

10, 14 6, 24

4 4

1, 84 10, 68

+0, 21 +0, 64

11, 41 5, 99

T. L.

2, 43

+0. 2S

11, 52

6

2, 41

+0, 35

14. 52

10

2. 85

+0, 20

7, 01

4

2, 53

+0, 60

23, 71

- Water hi % ; M. S. = mineral snbstance In g/loog fresb siibstaace ; T. G. = total glucldes In g/loog fresh substance ;
T. P. = total proteins, In g/loog fresh substance ; T. L. = total llplds tn g/loog fresh substance ; N. A. = number of
aaalysea ; X = arithmetic meac ; S. E. = standard error; C. V. = variability coefficient



explaining the slgnlllcant variations In the coateat of water, mineral salts
and proteins of the studied species.

Bivalves are fllter-feedlng animals, per excelleatiam. VINO-
GBADOVA 0964) found a seasonal dynamics ̂  the biochemical compost-
tlon of many planktoalc organisms. It appears therefore that the blochemt-
cat composition of the food of the fllter-feedlng animals has also a direct
repercussion on their seasonal blocbemlcal composition.

FROVASOLI's (1966) and HAILOV'S (1971) synthesis works have
shown that maay marine organisms have the capacity of releasing tato the
eavlroament some of theh. metabolltes of partially known chemical struc-
tares that have a strong biological Impact on other orgaatsms. GAVEILESi
CU (1964) has found Important quantities of reduclag glucldes In sea water.
to this author- s opinion these substances are being released by phytoplank-
toalc organisms. DAKIN (1925) ; MITCHELL (1915) ; YONGE <1928) ,
quoted by WTLBUB and YONGE (1966) have proved that certain species of
mollusca directly absorb glucldes from sea water through braacblae and
mantle. All these findings bear out the Idea that the metabolic activity of
mollusca Is directly or Indh-ectly Influenced by the organic fractions
callable la the sea water. Seeing that metabolic activity Is based oa the
quantitative or qualitative alterations of various biochemical compoaeats
It is normal that these components should undergo qualitative or quaattte-
tlve variations.

Under normal conditions, In the marine envtronmeat, abiotic
and blotlc parameters Interfere la the course of a season. The '.nt^pre-
tatloa of biochemical dynamics should be based on the correlation of these
factors.

The biochemical values presented tn tables 1 and 2 show dtffe-
reaces between the two species of moUusca : M ttlas alia o. lnclalls and
M a arenarla. These differences are particularly marked In the water, ml-
aeral salts and proteins content. M a areaarla's water coateat Is tower
than that of most of the Black Sea bivalves (table 3).

Comparing the quantities of these three categories of substances
la this Black Sea mollusc with the quantities found la the same species 11-
ylng in the North Sea (table 3) It appears that the Black Sea Individuals^^



show a higher water coatent and a lower mineral substances and proteins

content. It results that M a arenaria which has recently entered the

Btack Sea tends to adjust Its own biochemical composition, assumtag that

of the mollusca which have lived for a long time In (his sea. The young

Mya Individuals show a lower water content and a hlghe' r protein content

than the adult speclniens (table 1).

Table 3

The conteat tn the water, mineral substance and total proteins of some
species of marine bivalves

Species
Marine Water Mineral Total

area % substance proteins
g/loog g/loog

Mytllus galloprovlaclalls Lmk Black Sea 86, 76

Modtolus phaseollaus (Phtllppl) Black Sea 86, 54

Splsula subtruneata trlangula
(Benler) Black Sea 88, 45

Cardlum sdule lamarckl Reeve Black Sea 86, 91

Paphia sp. Black Sea 86, 88

Chlone galllaa L. Black Sea 86, 16

Piter rudts (Poll) Black Sea 88, 65

Pectea ponttcus (B. D. D. ) Black Sea 88, 13

My& arenarta L. (adult spe-
clmens) Black Sea 83, 44

Mya. arenarla L. (yoaag spe-
clmens) Blacfe Sea 81, 85

Mya arenaria L. (adult specl-
mens) North Sea 78, 50

0. 75

1, 15

0, T7

1, 21
1. 56

2, 31

1, 98

1, 64

0, 84

0, 77

1, 70

9, 08

6, 79

8, 43

8, 42

8, 70

7, 94

7, 19

7, 18

11, 34

12. 78

15,6

The values of these two compoaen^s la young animals are uea-

rer to the values found ta North Sea specimens.

The adult Black Sea M a arenarla Individuals show the lowest

wa?er content and the highest protein content la slimmer, the reproducttoa-

period la this species. These values approach those found la North Sea

Indtvldaals. During the reproduction period It tends to assume the bloche-

mical coDiposltlon of the animals which have lived for a long time In an
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Other marine envtronmeat. Combining these abservatlons one may assert
that this species ts uaderogolag now to a physiological and biochemical
self-acclimatlztag process. The l.ter- or Intraspectftc relations wlthl.
the framework of a natural blotype correlated with the seasonal values
recorded by the seasonal abiotic parameters of the environment, play an
overwhebnlag role In the biological behaviour of the species, behaviour
^tch is ultimately based on tbe dynamics of the biochemical compoaents
of the Individuals.

The quantitative differences found In certalns groups of bloch^
n, tcal compone.ts. analysed la tbe five speetes of bivalves collected along
the four north-south llaes, off fee Bomanlan Black Sea coast, bear out fee
above mentioned point of view (ftg. D. The adult animals analysed were
collected In June 1971. The trends of the quaatttetlve biochemical altera-
tlons differ from a species to aaother, being directly linked to the annual
oatogenetlc stage of the animals and to the Impact of the specific varla-
t7ons in the envlroameatal factors of their habitat. The analyses coaducted

with these bivalves corroborate the optaloa that dlffereat physiological and
biochemical breeds may exist wtthla these species.

From the presented data one may reach following conclusions:
- The general biochemical composition of the studied species

has a strongly marked dynamic character ,
Within a species, one records high Individual biochemical

differences.

- The abiotic and blotlc factors of the eiivlronmeri directly
influence the physiological behaviour and biochemical composition of e^
studied species. The seasoaal dynamics of the blochen. lcal comp.sltloa Is
determined, In the first place, by the temperature.

- The quantitative . arlattoas la the biochemical composition
are accounted for by the age and the ontogenettc cycle of the sp-cles.

- The biochemical aspects, presented emphasize the existence
of physiological breeds among the mollusca populations.

"- M^ arenarta a species which has receatly e.tered the Black
Sea, is still undergoing an active biochemical aad physiological ^If-accU-

maUzlng'proceas; we think that the effected Mochemtcal analyses render t^s
process evident.
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- The seasonal dynamics of the btochemtcal composition points

out the best period when mussels and Mya can be turned to account. This

period begins la April and end In November. la this period the animals

show a valuable blocbenitcal composition.

The elucidation of all the aspects of this biochemical dynamics

calls for a complex survey to supply more knowledge on the biology of

these species.
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