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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. (F a r k a s , H e r o d e k  1959).

From the qualitative paper chromatographic analyses we assumed the 
accumulation of C20, C22 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 Belsőtó-pond by centrifuging it at 30,000 turns/min. The Astacus 
leptodactylus E s c h . 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 T w it c h e l l  and the so obtained liquid 
fraction was hydrogenated employing palladium catalysator. The solid and 
the hydrogenated liquid fractions were paper chromatographed according to 
K a u f m a n n , (K a u f m a n n , N it s c h , 1954) their development was achieved 
with the Cu(CH3COO)2-rubeanic acid technique. The quantitative evaluation 
of the paper chromatograms was carried out photometrically, (Se h e r , A., 
1960) the iodine values were determined according to K a u f m a n n .

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 
(F a r k a s , H e r o d e k  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 I. 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. ábra A rákplankton zsír jódszám ának és a víz hőmérséklesének változása a  Balato-
ban 1959—1960-ban.

P u c y H O K  1. O6pa30namie h o a h o i 'o micjia >Knpa anamcroHa Crustacea h Te.\mepaTypbi boám
03epa Ba.'iaTOH b 1959—60 roAax

In each of the three samples (i.e. crustacean plankton from Lake 
Balaton, crustacean plankton from Belsőtó-pond and the hepatopancreas of 
Astacus leptodactylus E s c h .) we found in colder water significantly higher 
levels in C20, C22 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 C20, C22 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. (F a r k a s , 
T., S. H e r o d e k  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 Belsőtó- 
pond and found a much lower level of the iodine value and that of the C2o=22 
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 .  táblázat

Date — Dátum
Water 
t°  C2 
Viz

Iodine
value

jódszám

Saturated -  
Telített Unsaturated — Telítetlen

0,. C„ c„ c,. C,. C1S O2o c2,

Crustacean plankton 
from Lake Balaton

I960. VI. 1. 17,0 131,4 5,7 17,8 5,1 ---- ' 8,4 32,0 17,7 13,3
1960. V III. 29. 24,5 127,0 3,5 17,0 4,4 1,9 18,5 30,0 13,3 11,4
1960. X. 24. 13,5 153,4 5,4 13,6 2,1 2,4 8,4 32,9 16,2 17,0
1960. X II. 20. 4,5 173,0 7,7 11,4 1,4 — 0,6 33,6 21,7 23,6

Crustacean plankton
from Belsőtó-pond: 

1960. IX . 4. 23,5 17,2 7,5 3,3 29,5 19,4 23,1
1960. X. 28. 13,9 135,7 — 18,2 3,8 — 4,0 21,1 21,2 31,7
1960. X II. 8. 5,0 •154,0 — 17,0 3,1 — 1,4 19,6 23,0 35,9

Phytoplankton 
from Belsőtó-pond 5,0 103,2 12,3 7,4 7,1 54,7 13,8 4,9
Astacus lepto-
dactylus:

I960. IX . 20. 18,2 105,2 17,1 3,8 — 13,8 42,4 15,3 7,6
1961. III . 1. 6,0 134,0 10,1 2.3 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 C20==22polyenoic 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 C22=22 acids. Similar changes were obser­
ved in the fatty acid composition of the crustacean plankton from Belsőtó- 
pond as well as in that of Astacus leptodactylus E s c h . 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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ÉVSZAKOS VÁLTOZÁSOK AZ ÉDESVÍZI R Á K O K  ZSIRSAVÖSSZETÉTELÉBEN

Farkas Tibor és Herodek Sándor 

Ö s s z e f o g l a l á s

A balatoni Crustacea p lankton  zsírjának jódszám ában téli m axim um m al évi 
ciklust m u ta ttu n k  ki. Az őszi lehűlés folyam án igen m agasra emelkedő jódszám értékek 
többszörösen te líte tlen  zsírsavak felhalm ozódását bizonyítják. A  hidrogénezett folyékony 
frakció mennyiségi papírkrom atografálásával k im u ta ttuk , hogy télre erősen megnő 
a  C20, C22-es zsírsavak mennyisége. A belsőtavi Crustacea p lankton  és az Astacus lepto­
dactylus E sc h . zsírsavösszetételében is a  fentieknek megfelelő változásokat észleltünk. 
A jelenséget m in t a  hőm érséklet és a  term észetes zsírok összetétele közötti kapcsolat 
egyik m egnyilvánulását értelm ezzük, és a  vízi á llatok  alacsony hőm érséklethez való 
alkalm azkodásában nagy  fontosságot tu la jdon ítunk  az erősen telíte tlen  hosszú szén­
láncú zsírsavaknak.

T. <Papmm—IU. Xepodett:

C E30H H bIE  H3MEHEHDH COCTABA >KÜPHbIX KHCJIOT Y IlPECHOBORHblX
PAKOB

P e 3 io m  e

B HogHOM HHCJie >Kupa njiaHKTOHa Crustaceae 03epa EajiaTOHa oŐHapyjKeH rogOBOH 
Uhkji c MaKCiiMyMOM b 3HMHee Bpe.MH. CiuibHO noBfamiaramnecsi BeJiHHHHbi no/uioro HHCJia bo 
BpeMH oceHHero oxjiaxcaeHHH CBiifleTeJibCTByror o HaKonjieHHH MHorOKparao HeHacbimeHHbix 
>KHDHbix KHCJioT. IlyTeM KOJiuMccTBcuuoro 6yMa>KHoro xpoMaTorpaijnipoBaHini rngpupoBaH- 
Hoii >kuäkoh (jipaKUHn aoKa3ano, hto Ha 3HMy KaaecTBO >Knpiibix khcjiot C20 h C22 3HaqnTeni.H0 
VBCJiHHHBacTCH. B cocTaBe >K!ipni.ix khcjiot njiaHKTOHa Crustaceae h A stacus lep todacty ­
lus Esch. b 03epe Belsőtó HaÖjno/iajiHCb h3mchghi isi Taxoro x<e poga. 3ro cwraercH ManHiJiec- 
TanHeü CBH3H Meway TeMnepaTypoü u cocTano\i ecrecTBCHHbix >KnpoB; b npucnocoöJieHHH 
BOflHbix xcHBOTHbix K HH3K0H TeMnepaType cjiegyeT npiiaaTb ciuibHO HeHacbimeHHbiM >xnp- 
HbiM khcjiotom c äjihhhoh ymepogHOH nenhio ßojibiuoe snaqeHiie.
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