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Abstract

Variations of the energy values and lipid content in the body of Mytilus edulis from the Gulf of
Gdansk in relation to age and wet weight of individuals in an annual cycle (February 1983
—January 1984) have been presented. The mean energy value was equivalent to
20.58 J mg~' dry weight and 23.26 J-mg-1 dry weight of organic matter. Mussels reach the
highest energy values during a period of reproduction (April—May) and in August. After
phytoplankton blooming period in autumn (October—November) individuals exhibit high
energy values. The lowest ones were recorded in December. The mean lipid content was equal to
17.3%; the highest one was noted during a period of reproduction (October and November)
and the lowest one in September.

1. Introduction

Mytilus edulis is a species of a wide distribution. It constitutes an
essential link in the trophic chain serving as a food constituent of fish species
such as cod, fluke, eelpont and plaice (Jarvekyulg, 1979). The mussel shoals
act as a biofilter and make up favourable conditions of growth and existence
of other organisms (Wenne, Wiktor, 1982).

The biology and ecology of M. edulis are relatively well known
(Widdows, 1978; Widdows et al, 1979; Wenne, Wiktor, 1982; Cuena, Barron,
Wolowicz, 1981). There is a number of papers on biochemical composition of
mussels (Fraga 1954, 1956, 1958; Giese 1966, 1967, 1969; Dare, Edwards
1975; Gabbot, Bayne 1973a, b; Pieters 1978; Pieters et al, 1979). However,
the number of works dealing with the energy values and energy processes is
limited (Pieters et al, 1979; Risgard, RandlOv 1981). There was a lack of data
concerning the energy values and their changes in M. edulis from the Gulf of
Gdansk, so this paper aims at investigating the variations in the energy



values and lipid content in M. edulis of the Gulf of Gdansk. The influence of
age of M. edulis on the energy value and on lipid content variations has been
determined in the paper taking into consideration the fact that for a given
species population the energy value alters according to a development stage
(age, size), season, sex, and trophic conditions (Prus, 1970). Relations between
these values have also been examined. The measurements were carried out in
an annual cycle.

2. Material and methods

The material to be.examined was collected from the Gulf of Gdansk once
a month throughout February 1983 —January 1984, at a depth of 3—5
meters, by means of a dredge (a net mesh being 5x5 mm). Age was
determined on the basis of annual growth. Four age groups (0—3) were
established as well as the wet and dry body weight determined with an
accuracy of 1mg. The obtained material was dried at temperature of 55
—60°C to constant weight, followed by combustion in a KMB 2 type
Philipson microbomb calorimeter (Klekowski, Baczkowski, 1973). 4—8
separate combustions were performed for each sort of material on the basis
of which the average values were calculated. The mean overall energy value,
the organic matter energy value, and the percentage of ash obtained from
combustion of the material in the microbomb were calculated for 1mg of
dry material from each sample. A gravimetric method was employed to
determine the lipid content (Dowgiallo, 1975). The lipids were extracted with
a 1:1 chloroform-methanol mixture at a temperature of about 60°C. The
filtrate was evaporated in a water bath. Subsequently, the lipids were
reextracted from the crude preparation with a chloroform-petroleum ether
mixture (1:1) and the filtrate was reevaporated in tared vessels. The lipids
were determined gravimetrically.

3. Results

A tendency of seasonal changes in the wet weight of the consecutive
groups is similar. It goes on increasing in summer and early autumn. The
lowest wet weight values were noted from January to March (Fig. 1). The
dry weight accounts of 11.1+ 5.4°/0 wet weight of a mussel (on average).
A relatively high value of the standard deviation is brought about by
a significant fraction of the dry weight in November (22.6%) and December
(19.5%). The changes in dry weight throughout a year in all the age groups
are similar (Fig. 1). A correlation has been revealed between the wet and dry
weight in the following age groups: 1 (R = 0.89), 2 (R = 0.82), 3 (R = 0.72).



Fig. 1. Seasonal changes of the parameters controlled of Mytilus edulis in age groups



The energy values for 1 mg of the dry weight calculated on the basis of
all measurements were 20.58 J-mg-1 of dry weight (total) and 23.26 Jm g -1
of dry weight (for organic compounds). Slight differences have been observed
in the energy values of 1 mg of the dry weight of M. edulis depending on the
age of individuals (differences statistically insignificant; Fig. 1) while the
essential changes in the energy values of average individuals (as regards body
weight) have been found within particular age groups (Fig. 2).
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Fig. 2. Seasonal changes in energy values for an average individual in age groups

Seasonal changes in the energy values of M. edulis have been observed
(Fig. 3): the lowest ones were found for the mussels being caught in
December, next from February to May the energy increased, reaching a
maximum in April. In consecutive months twice the energy values tended to
increase, namely in August and November.

The content of mineral compounds in a mussel varied from 4.2 to 16.9%.
The average percentage of ash calculated on the basis of all samples was
10.9°/0. Amount of the mineral residue resulting from a combustion of the
material in a microbomb may be burdened with an error owing to scattering
of a fraction of the material at the moment of combustion.

The amount of lipids in M. edulis was equal to 17.3°/0 of dry weight. It



1983 1984

lipids
the average energy values

energy values of organic
matter

Fig. 3. Seasonal changes in the energy values of Mytilus edulis
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was observed that in the material investigated the amount of lipids in
particular age groups remained at a similar level (Fig. 4) and was characteri-
zed by the same tendency of seasonal changes (Fig. 1). An increase in the
lipid content was noted in March and April —propably due to reproduction.
In the course of consecutive months the percentage of lipid content decreased
and reached a minimum in September (the individuals from group 1 reached
a minimum in August). The second increase in the lipid content, lower than
the former in spring, was observed in November. A poor correlation between
energy values and lipid content was found in groups 0 (R = 0.64) and 3 (R
= 0.67).

4. Discussion

The mean energy value of M. edulis from the Gulf of Gdansk is
20.6 J- mg-1 of dry weight, whereas the mean overall energy value of M.
edulis from the northern Baltic for the period August—October is equal
20.8 Jm g -1 of dry weight (von Bast, von Oertzen, 1976). The mean energy
value for these months for a mussel from the Gulf of Gdansk equals to
20.9 J -mg-1 of dry weight.

Risgird and RandI*v (1981) on the basis of mathematical calculations
have obtained the energy value of 20.5Jm g-1 of dry weight of M. edulis.
All these values are similar and serve as an evidence that the range of
occurrence of M. edulis does not affect its energy values. While observing the
seasonal changes, an increase in the energy values was found in spring and
autumn probably owing to reproduction and rise in easily accessible food
(Widdows et al, 1979). It was found that an increase in the energy values and
lipid content in the groups 1,2, and 3 of M. edulis from the Gulf of Gdansk is
highest throughout a period of reproduction when a gonad is in stage I1l. An
increase in the level of lipids in stage Il may result from conversion of
stored glycogen into lipid material for maturing eggs (Pieters et al, 1979;
Zandee et al, 1980) whereas a rise in the energy values in August is
presumably explained by an increase in the glycogen content, despite the low
lipid content. It was found on the basis of biochemical analysis that glycogen
is mainly accumulated during a non-reproductive cycle in summer, a gonad
in stage 0 (Gabbot, 1976; Pieters, 1978). The same conclusions have been
drawn from histochemical investigations of gonad tissues of Mytilus gal-
loprowincjalis and Perna perna (Gabbot, 1976; Lunetta, 1969). Also Gabbot
et al. reported that an accumulation of glycogen in M. edulis takes place in
summer, after reproduction (a gonad in stage 0), chiefly in a mantle and a
liver-pancreas gland while a decrease in the glycogen content to a minimum
takes place in the course of gametogenesis from March to April. Also
Zurrburg”i al. (1979) report that glycogen is stored! mainlyi after a period of
reproduction.



An increase in the energy values in autumn (October, November) is
connected with an accumulation of lipids. It is believed that the lipid content
above the 5% of dry weight for bivalves indicates that in addition their
structural role the lipids constitute an energy reserve (Giese, 1966). The role
of lipids as stock compounds may be indicated by starvation experiments
(Bayne, 1973; Gabbot, Bayne, 1973).

A positive correlation between glycogen and lipid contents has been
found in Ostrea edulis and some other bivalve species, which points to a
parallel energy accumulation in the form of glycogen and lipids (Walne,
1970). The accumulation cycle of glycogen in Tellina tennis and Macoma
balrhica from the coast of Holland is similar to that of M. edulis, althought
some quantities of energy are stored in the form of lipids in spring and
summer (Beukema, de Bruin, 1979).

Seasonal changes in lipid content in dry body weight have various forms
for different species.

A cycle of changes with a maximum from March to May and a minimum
from June to September has been found for M. edulis (Drzycimski, 1961;
Lubet, 1959; Zandee et ai, 1980). The most pronounced seasonal changes in
the lipid content have been found in gonads and a liver-pancreas gland
(Takahashi, Mori, 1971; Thompson, 1977; Taylor, Venn, 1979, Zandee et ai,
1980).

The lipids in M. edulis constitute a small fraction and exhibit a distinct
annual cycle exclusively in a mantle (Zurburg et ai, 1979). The lipid content
reaches its maximum generally in spring in a period of active gametogenesis
(Zurgburg et ai, 1979) and ranges from 6.85 to 9.82% of dry weight. The
percentage of lipids of M. edulis was equal to 9°/0 in summer and about
12% in spring shortly before reproduction (Pieters, 1978).

Pieters et ai, report (1979) that the lipid content in a mussel ranges from
9% in summer to 13—14% before reproduction in spring.

Literatura data concerning the percentage of lipid content in dry weight
are, then, fundamentally compatible. The lipid content in M. edulis from Gulf
of Gdansk is distinctly higher than for the individuals of the same species
from other regions —the mean is 17,3%. The lipid content of a mussel
reported by Drzycimski (1961) for the region of Gdynia is 10.8—17.6%. Also
in Macoma balthica from the Gulf of Gdansk a high percentage of the lipid
content (not reported so far) has been found—13.24—36.48% (Wenne,
Styczynska-Jurewicz, 1985), including Cardium glaucum from Gulf of Gdansk
—15% on average (Wolowicz, Szaniawska, 1985). This implies that the
populations of bivalves from the Gulf of Gdansk are characterized by
exceptionally high energy values and lipid content.

Taking into account all the parameters being examined it cannot be
equivocally stated which factor determines the energy values. Unquestionab-
ly, these are lipids during a period of reproduction. Also, following the
phytoplankton bloom, they constitute a storage material whereas —after



gametogenesis —it may be glycogen. Energy values of a given individual are
mostly dependent on the body weight, depending to a lesser degree upon
energetical values of 1 mg of dry weight although trends in annual changes
are similar in all the groups.
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