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In one of our previous papers dealing with the fatty acid composition
of the fresh water Crustaceans we demonstrated the changes in the ratio of
solid to liquid fractions according to a yearly cycle. The relative quantity
of saturated acids increases with the increasing and decreases with the decre-
asing temperature. (FaArRkAs, HERODEK 1959).

From the qualitative paper chromatographic analyses we assumed the
accumulation of C,,, C,, polyunsaturated acids in the winter samples. In our
present paper we publish newer data concerning this problem obtained by
iodine value measurements and by quantitative paper chromatography of
the solid and hydrogenated liquid fractions.

Material and Methods

Crustacean plankton was collected with a net Nr 6. The quantity of the
phytoplankton samples sufficient for analyses was gained from 50 1 water
of the Bels6té-pond by centrifuging it at 30,000 turns/min. The Astacus
leptodactylus EscH. were captured in Lake Balaton. We used to each analyses
the hepatopancreas of 5 (of about 15 ¢cm length) males. The samples were
dryed in a vacuum exsiccator and the mixture of the total fatty acid was
prepared in the usual way working all through in inert atmosphere. This
mixture was fractionated according to TwircHeLL and the so obtained liquid
fraction was hydrogenated employing palladium catalysator. The solid and
the hydrogenated liquid fractions were paper chromatographed according to
Kavrvanw, (Kavemany, Nitscr, 1954) their development was achieved
with the Cu(CH,COO),-rubeanic acid technique. The quantitative evaluation
of the paper chromatograms was carried out photometrically, (SEHER, A.,
1960) the iodine values were determined according to KAurmanN.

Results and discussion

The yearly changes in the iodine values of the fat of the crustacean
plankton and in the temperature of Lake Balaton are presented in Fig. 1.
The shape of the two curves indicates a rather convincing reason to
search for correspondance between temperature and the fatty acid composi-
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tion of natural fats. Oh the other hand if we compare the changes of the iodine
(Farkas, HERODEK 1959) values with that of the proportion of the solid
fraction already published before it becomes evident that even within
the liquid fraction a high increase of the iodine value is to be found.
This proves that the displacement in the ration of the fractions originates
not simply in the dehydrogenation of the saturated to the corresponding
monoenoic acids but that there takes place an accumulation of the polyun-
saturated acids.

Table 1. was drawn from the weight ratio of the two fractions and from
the data of the quantatitive paper chromatograms of the solid and hydro-
genated liquid fractions showing the fact of definite seasonal changes in the
distribution according to chain length too.

Fig. 1. Changes in the iodine value of the crustacean plankton fat and in the water
temperature of Lake Balaton in 1959—1960.

1. dbra A rédkplankton zsir j6dszéménak és a viz hémérséklesének véltozésa a Balato-
ban 1959—1960-ban.

Pucynox 1. O6pasoBaHue HOAHOI0 YMcia »Kupa rmiankroda Crustacea m Temuepatypbl BOJBI
o3epa bBamnaron B 1959—60 rogax

In each of the three samples (i.e. crustacean plankton from Lake
Balaton, crustacean plankton from Bels6td-pond and the hepatopancreas of
Astacus leptodactylus Escu.) we found in colder water significantly higher
levels in Cyy, Cyy acids than in warmer water. This means that a large part of
the unsaturated fatty acids accumulating during the cooling down period in
autumn consists of C,,, C,, acids. The process therefore, resulting in the fatty
acid composition of low melting point in winter is also not to be considered as a
repeated desaturation of fatty acids with the given chain length.

In the last year we demonstrated the existence of a yearly cycle of the
fat percentage of the dry matter showing a winter maximum. (FARKAS,
T., S. HEroDEK 1960) According to this fact not only the relative but
also the absolute quantity of unsaturated acids increases during the
cooling down period in autumn. We also stated that these changes
are not to be attributed to the fluctuation in the composition of
crustacean plankton as to species involved and in all probabililities
the changes in the fatty acid composition of the food either. It seems con-
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sequently justified to believe that the temperature affects directly the fat
metabolism of crustaceans. In order to be able to check the closer nature of
this effect we should have to know more about the origine of the fatty acid
occuring in the crustaceans.

In this connection we analysed the fat of the phytoplankton of Bels6té-
pond and found a much lower level of the iodine value and that of the Csy_se
acids than in the crustacean plankton collected at the same time and place.
In spite of this the possibility still remains that the bulk of the fat of crusta-
ceans originates from the plankton algae and that the animals deposit prefe-
rentially from the alimentary fats the highly unsaturated acids of longer
chain.

Table I. — I. tabldzat

I Saturated —
e e ’ \:o,xée‘r I;);llxlxllee Telitett » Unsaturated Telitetlen
Viz | j6édszém
| Cu | Co | Co | Ou | Ou | Gu | O | Om
| \ | ’
Crustacean plankton | | ; I E [ ‘
from Lake Balaton | ‘ } ‘ ‘
1960: = VI.-+1- ( 17,0 | 1314 57 | 11,8 5,1 — | 84 | 32,0 | 17,7 | 13,3
1960. VIII. 29. 24,6 [ 127,01 38,5 | 17,0 4,4 1,9 | 18,6 | 30,0 | 13,3 | 11,4
1960. X. 24. 13,6 | 163,4| 5,4 | 13,6 251 2,4 8,4 | 32,9 | 16,2 [ 17,0
1960. XIT. 20. 4,5 | 173,0| 7,7 | 11,4 1,4 = 0,6 | 33,6 | 21,7 | 23,6 -
Crustacean plankton | |
from Bels6té-pond: 1 | 4 |
1960. IX. 4. Do (e S ST oY S SR SR R B e R B R R |
1960. X' 28: 13,9 | 135,7] — 18,2 3,8 | — 4,07 | 21 212" | 31,7
1960. XII. 8. 5,0 | 154,0| — 17,0 31 | — 1,4 | 19,6 | 23,0 | 35,9
Phytoplankton : '
from Bels6t6-pond 50 | 103,2! — 12,3 7,4 | T4 T} 138 4,9
Astacus lepto- . [
dactylus: [ ‘ [ |
1960. IX. 20. 18,2 ‘ 105,2| — 17:% 88 [ 13,8 | 42,4 15,3 7,6
1961. TIII. 1, I 6,0 134,01 10,1 23 | 11,0 | 42,2 | 26,3 8,1

If the situation is this we assume that the selectivity at colder tempera-
ture is shifting even more to the advantage of the above mentioned acids.
On the other hand we even might suppose that the Crustaceans themselves
produce the main bulk of the Cy_s polyenoic acids from acids taken up from
the algae via an elongations in divinyl methane rhythm of a higher rate than
that is the case in mammals. A further possibility is that the Crustaceans are
capable for the total synthesis of all unsaturated acids. Eventually these
processes or the incorporation into the depot fats are influenced by the tem-
perature. These questions can be solved only experimentally with animals
kept under laboratory conditions.

Summary

We stated in the iodine value of the fat of crustacean plankton from
Lake Balaton a yearly cycle showing a winter maximum. The iodine values
which raise to a very high level during the cooling down of the water in autumn
prove the accumulation of polyunsaturated fatty acids. In the course of the
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quantitative paper chromatographic analyses we found towards the winter a
strong increase in the proportion of Cyy_s, acids. Similar changes were obser-
ved in the fatty acid composition of the crustacean plankton from Bels6té-
pond as well as in that of Astacus leptodactylus Esca. We interpret the pheno-
menon as an example of correspondence between the temperature and the
natural fats and attribute great importance to the highly unsaturated fatty
acids of long chain in the cold adaptation of poikilothermic water animals.
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EVSZAKOS VALTOZASOK AZ EDESVIZI RAKOK ZSIRSAVOSSZETETELEBEN /
Farkas Tibor és Herodek Sdndor
Osszefoglaléds

A Dbalatoni Crustacea plankton zsirjénak jédszdméban téli maximummal évi
ciklust mutattunk ki. Az 6szi leh{ilés folyamén igen magasra emelkedd jédszdmértékek
tobbszorosen telitetlen zsirsavak felhalmoz6ddséat bizonyitjak. A hidrogénezett folyékony
frakei6 mennyiségi papirkromatografdalasaval kimutattuk, hogy télre erésen megné
a C,y, Cy,-es zsirsavak mennyisége. A belsétavi Crustacea plankton és az Astacus lepto-
dactylus EscH. zsirsavisszetételében is a fentieknek megfelelé véltozdsokat észleltiink.
A jelenséget mint a hémérséklet és a természetes zsirok osszetétele kozotti kapesolat
egyik megnyilvdnuldsét értelmezziik, és a vizi dllatok alacsony hémérséklethez vald
alkalmazkoddsdban nagy fontossdgot tulajdonitunk az erdsen telitetlen hosszi szén-
léncu zsirsavaknak.

T. @apxaw—II. Xepoder :

CE30HHBIE M3MEHEHWS COCTABA JKWPHBIX KHWCJIOT ¥V IPECHOBOJOHBIX
PAKOB

Pesome

B moagpom umene >kupa niaanxrona Crustaceae ogepa Basatona o0Hapy)KeH rojoBoit
LHKJI ¢ MAKCUMYMOM B 3HMHee BpeMsi. CHJIBHO MOBBIIIAIOMIMECST BEJIMYHMHBI MOJHOT0 YHCjIa BO
BPEMsI OCEHHEr0 OXJIAKACHHUA CBHAETEIbCTBYIOT 0 HAKOIMJIEHUHM MHOTOKPATHO HEHACBHIIIEHHBIX
YKUPHBIX KHCJIOT. ITyTeM KOJIMYECTBEHHOI0 OYMa)XHOr0 XpomarorpadupoBaHusi THAPUPOBAH-
HOM YKUAKOI (paKliK 10Ka3aHO, YTO HA 3UMY KAYeCTBO YKHPHBIX KUCJIOT Coy M Cyy BHAUNUTE ILHO
yvBeanuuBaercsl. B cocrase >kupHsIX kucnor ruiankrosa Crustaceae u Astacus leptodacty-
lus Esch. B 03epe Bels6t6 Ha0moganucs H3MEHEHHST TAKOT0 YK€ poja. DT0 CUMTAeTCsl MaHHUpec-
Talyed CBASW MEXKIY TEMIepPaTypoil M COCTABOM €CTECTBEHHBLIX >KHPOB; B NMPHCIOCOOIEHHH
BOJHBIX KMBOTHBIX K HH3KOH TemIieparype CjeAyeT NpHAATh CHIbHO HEHACHUIEHHBIM YKHP-
HBIM KHCJIOTOM C JJIMHHOH YIVIEPOJHOI Ienbi0 00JIBLIOE ZHAYECHHE.
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