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by 
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( Institut za oceanografiju ž ribarstvo, Splil) 

Among the sea-organisms the Elasmobranchiu represent 
a very interesting group because o.f certain compositiom foun d 
in the un saponifiable m.atter of their liver-o,ils, like squalen, pri
stan, chimyl,-batyl and selachyl alcohol . The physiological fun 
ction of these matters is not cleared up yet. Theretore the inve
stigatiqns o.f other organ s in view of their content of these com
oositions represent a valuable contribution to the knowledge 
of their part in t.he metabolism of the fat. 

The unripend eggs o.f the common Acanthias vulgaris Risso 
contain a considerablE: qvantity o.f a brown oil, which differs by 
the ccmpound and properties very much from the oil from the 
liver o.f this fish . 

Ine the fresh eggs, that contain 44,38%, water, 2228% o·il 
have been found by means of on ether extraction, respectively 
40,06% calculated over to the dry substance. 

ln the oil gained by means of on extraction with ether, cer
ta in physical and chemical characters are fixed and because cf 
the ć:omparison with the properties of the oils from the liver, they 
are shown in table I. 
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Table I. 

-
I I Constant O il from the eggs O i l from the livet 

Specilic gravity d ~ 0,9557 Cl ,9208 

I 4 

Refraction index 
20 

1,41! 03 l ,4769-l,47B6 

I 
no 

Colonr dark lirown light yellow 
- -

Unsaponif. rnat ters 9,4,llo;o 6,28% 

Total fatty ac id s 611,38% 93,94% 

Oxy - fotty acids 2,91% J,62o;o 

lodine nub er (Hanuš) 127,5 156 

I --
Reichert • l\Ieiss l' s nurnll er 0,05 0,2 

I --
Polenske numli er 2,1 -

The specific gravity of this oil i~ considerably greater than 
that of the oil fromi the !iver and so is t~,e refraction inde~. The 
quantity of the unsap. matters is also greater than by oil s, from 
the liver. This ditterence can proibably be a. smaller one, far, 
according to some authors, the unsap. matter in the oil from the 
live r is a considerably greater one. The small quantity of the to
tal fatty acids is striking. Here are only those fatty acids fixed 
which are insoluble in water and w:hich wuld have been extrac
ted with ether after the fixation of the unsap. matter. 

The iodine numiber is also a considerably smaller one and 
so is the quantity of the vapourable, in water soluble acids. From 
the vapourable, in woter insoluble fatty aćids (Po I e n s k e num
ber) there are no datas far the oil from the !iver which rnuld be 
compared. 

T s uji ni o to (1) has found in the eggs of the sort of Lepi
dorhinus kimbei a considerably smaller quantity (l 7,3%) of some 
oil which in regard to its properties differs very much from the 
oil described here. lt has a m:uch smaller specific gravity (0,8997) 
further a great quantity of unsap. matters (33%). lts iodine num
ber is also a much greater one (177,6) . 
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Further the properties of the fatty a.cids are fixed and corn
pared with the corresponding values of the fatty acids from the 
liver oils in table li. 

Table 11. 

I Consto n t I 
Acids from the I ,l,cids · from the 

oil of eggs liver oil 

Colour dark llrown light brown 

l\Ielting point . 38-39 32 

Nentrnli1/.ation point 233,2 179,5 

Iodine nnmller (Hsnuš) 1!4,9 133-139 

lnsolnllle polybrnmide ., 48,3 28,5 I 

Comparing these datas it is obvious that at the fatto acids of 
both sorts of oils there are also rother considerable differences 
in the individua! constants. Acids from the oils of the eggs have 
a rother high melting point. The neutrolizat.ion point is also c1 
great one and by the researches on the oil of the Elasmobranchia 
up to now it has never been found such a great value. The iodine 
number is, only a little greater but this difference rep1·esents not
hing of importance. Much more interesting is the fact that the o\l 
from the eggs gives almost a double quantity of indissoluble po
lybromides than the liver oil. 

The results achieved by the investigation of the unsap. m::it
ter are very interesting, especially in comparison with the analy
sis of the unsap. yield from the I iver oil. Before we go over to the 
considerotion of the result it is necessary to nate another matter. 
T s u i .i mi o to (2) has divided the I iver oil of the Elasmobranchia 
in three different groups, e. i. I. oils with a ve1·y lov, contenl of the 
unsap. matter, wlhich mainly consists of sterine; 2. oils with cca 
l 0-30% of the unsap. matter, consistinri of cholesterol and glyce
rin ether (chimyl, - selachyl, - batyl alcohol) and 3. oils with ci 

very high content of the unsap. matter, which contains a lcirge 
quantity of squalene. ln view of the quantity and the compo:;i-

tion of the unsap. matter he places the oil of the dogfish in the 
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middle between the first and the next two groups. According to 
T s uji m.o to the unsap. part of this oil consists largely of batyl 
and selachyl alcohol and contains very little or no squalene. 

ln order to prove the presence of sualene by the sad of 
Acanthias vulgaris he has examined the unsap. yields of the oils 
from the ·eggs and the ~iv.er oils byi the application of the chro
matographic adsorbtion method. ln the unsap. part from the li
ver-oil more than 50% of a hydr·owrbone have been found by 
the eluation with 'light petroleum. Judging by the low i odi ne num.~ 
ber (85,8) here is probably not th~ question of squalene, which 
has a high iodine number 371,1 owing to the high degree of its 
unsoturation . Either by Ta u f e l 's method (3) hos it been pos
sible to prove the presence of squalene, although this method has 
proved to be a very precise one. By the application of it the pre
sence of 0,03 g of squalene, dissolved ina 100 cm solution in form 
of hexahydrochloride, can be proved. Here is probably the 

• question of a saturated hydrocarbon, pristan whose presence 
T s uji moto, has (4) detected in the liver oil of the Halsydrus 
m·aximus. 

By the research of the unsap. matter from the oil of a fish 
nearl'y related to the dogfish Squalus suckleyi from thel Pacific, 
neither S w a i n (5) could find squalene but another hydrocm
bon, which he has not characterised particularly. Neither by the 
chromatographic investigation of the unsap. part of the oil from 
the eggs has j t been succeeded to prove the squalene. f n th s 
fraction eluated with light petroleum , that contains hydrocarbons, 
a very smal quantity ~f a substa ~ce has been obta ined, which 
does not show any reactions on ~qualene . Moreover the absence 
of squalene is proved by the very low iodine number of the unsap. 
yield (71,64). But it is interesting that some searchers have found 
squalene in the oil from the eggs of other: Elasmobranchia. So 
has T s u j i m o to (6) proved it in the eggs of some sortes of 
Chl.amedoselachus anguineus and Lepidorhinus kimhei, and H e
j I b r on, Ka m m a n d O w e n s (7) in the eggs of the dog 
Etmo,pterus spinax. Besides H e i I b r o n, Ka m m ci n d O w e n s 
(8) have found it in the unsap. matte,· of the oil from the stomach 
of the Scymnorhinus lichia. 

The established fqct cannot yet be considered as· a definite 
prove that there is no squalene at the do9fish

1 
thus it w;ould n$-
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cessary to examine also the fats from the other organs on the 
eventual content of squalene. lt is possible that by some sorts the 
squalene appears only at certain states of th~ir development. 
Systematic researches of each organ in, particular in this regard 
could eventually give a better insight in this problem. 

The part of squalene in the metabolism of the fat i s: not cle-

ared yet. One can solely judge on uncertain _knowledge. E. A n° 
dre a n d H. C a na I (9) suppose that the fatty acids may turn 
into squalene e. i. over unsaturnted acids and cholesterol. They 
found that there exists a certain reciprocal relation betwee.n the 
quantity ofholesterol and squalene. By the young shark o.f the 
sort of Cetorhinus ·maximus the oil contains 58% fatty acids, 18% 
squalene and 22,50% cholesterol, as well as its derivations, while 
by the grown up samples the content of fatty acids is 47%, squ
alene 48% and o-nly • 2% cholesterol. Although this supposition 
seems ·to be acceptable ,it wo,uld yet be necessary to prove the 
reason of the connection between squalene: and sterine in an 
experimental way 

ln Table Ili the results obtained by means of chromographic 
investigations about the unsap. matter of the oil from the eggs 
and liver of the dogfish are shown. • 

Table Ili. 

Unsop yield I lodine number I Perc e nt eluoted Recovery of I 
of the oil of the u nsop. Light pelr. I Benzene I Eth~r \ M eta nol uns_op . % 

eggs l 71,6,J- 1,as / ,1s,s ,11.28 I 5,46 100, 12 
--

s,1,22 I rn,02 13,74 1 \i ver I 66,9 4,s.i I 90,52 

ln none of the two oils was it possible to prove squalene 
neither by means of the iodine number nor in a preparative way 

• by the isolation of its hexahydrochloride. One can discern th •:it 
the difference in the composition of both unsap. yields is 
an uncommonly great one. This difference·is especially striking in 

fhe content of hydrocarbone. 

(47) 
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S ch mi d t- N i e I se n a n d A rt u n (10) have found by 
their studies of Spinax niger, that the unsap. m,atters in the oil 
from the eggs also contain m;uch mlOre hydroca-rbons than the 
unsap. matters from the liver oil.1 The hydroca:rbon, w;hich they 
found, was squalene. 

ln the benzen fractio:n, . that contains sterols, there is also a 
considerable difference, not only in the qualitative but also in the 
quantitative regard. By the oil from the eggs the entirely pure and 
w~1i te cholesterol, with a melting point 147 degrees C is being 
gained by the evaporation of the benzen-eluate, that means that 
the unsap. matter contains 45% cholesterol. By the unsap. matter . 
from the liver oil the benzen-fraction of the chrom:atogram is of 
a yellowish colour and a waxen consistence. Only a very smoli 
quantity of cholesterol has been gained by an over-crystallisation. 
The iodine number of this fraction was rather low (49,7) and could 
also suspect a small quantity of cholesterol, which generally has 
a much higher iodine num:ebr (65,70). The quantity of glycerine•
ethers, e. i. chimyl,-batyl-and selachyl alcohol, eluated with ether 
is by the oil from the eggs also a large one. The ether fractions 
from the unsap. yield of both sorts of oils are at a norm.al tempe
rafure a colourless, solid mass, thus it can be concluded that they 
chiefly consist of chim.yl and batyl alcohol. 

Thus the difference in the qualitative and quantitative com
position of the unsap. m.atter of bo·th oils is a very big one. This 
fact is very interesting in view of T s u i i moto s (11) allegations 
who has settled by his examinations of oils from the body and' I i
ver of the dog Squalus suckley, th,at the compositions of their 
unsap. are corresponding . • 

CONCLUSION 

The oil from· the eggs compared w:ith the oil from the !iver 
shows essentially different characteristics in its physical and che
mical properties. There exists a big difference in its chemical com
·position of the unsap. matter, especially with regard to the wn
tent of cholesterol and hydrocarbone. Neither in the oil from the 
eggs nor in the liver 6il has it been possible to prove the pre
sence of squalene. 

(48) 
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METt-iODS 

Determination of water. 

The quantity of water in the fresh material has been deter
mined in the apparatus by Marcusson by means of the distilla
tion with xylen. 

Determinc;tion of oil. 

The determination of oil in the fresh material has been car
ried out in the following way: about 5 g of fresh and fine homo
genised eggs have been weighed in the thimble for the extrac
tion, carefully mixed with the same quantity of anhydmus natrium 
sulphate and extracted in Soxhlet's apparatus with ethyl ether 
through 24 hours. After the greater part -of the ether has been 
evapourated on the water bath, the oil has been dried in the va
cuum tili its constant weight. 

The gaining of oil. 

Eggs, fine reduced to small pieces have been mixed with 
anhydrous natrium sulphate and extracted with ether. The greater 
part o.f the solvent has been over-distillated over a water bath 
and the rest removed in the vacuum. 

The physical and chemiical properties. 

The greater part of the analysis has been carried aut accor
ding to the prescriptions in »Acta Adriatica « (12) . The iodine num
bers were fixed by Hanuš 's mrethod. 

Examination of the unsap. matters. 

For the chromatographic examinations the unsap. yield is 
being prepared by Fahrion 's method, with ethyl ether. Far the 
analysis the aluminium oxide is being used, standardised by 
Brockmann (Merck) in tubes of 12 mm width. Foir the eluation 

• light petroleum with a bolling point tili 70 degrees C, benzen, 
ethyl ether and absolute methanol are being used. 
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PRILOG POZNAVANJU ULJA IZ JAJA 
OD ACANTHIAS VULGARIS Risso 

Zaključak 

9 

Ulje iz nedozrelih jaja od Acanthias vulgaris Risso 'istražena 
je obzirom na njegove fizikalne i kemijske osebine. U poređe
nju sa uljem iz jetara ono pokazuje znatne razlike, naročito u 
pogledu specifične težine, masnih kiselina i jadnog broja. Svoj
stva masnih kiselina također su vrl01 različita. Visoki heksabro
midni broj upućuje na veliku količinu nezasićenih kiselina sa tri 
dvostruka veza. 

Metodom krom,atografske adsorpcije ispitane su neosapunji
ve tvari ulja iz jaja i jetrenog ulja . Utvrđeno je, da se neosapu
njivi ostatak od ulja iz jaja pretežno sastoji od hole~terina i gli
cerinskih etera t. j. chimyl i batyl alkohola. Nazočnost squalena 
nije mogla biti utvrđena, što je zanimljivo obzirom na činjenicu , 

da su ga neki autori u uljima iz jaja drugih vrsta Elasmobranchia 
uspjeli dokazati. U neosapunjivom dijelu jetrenog ulja također 
nije uspjelo dokazati prisutnost squalena . On se većim dijelom 
sastoji iz jednog drugog ugljikovodika . Sudeći po vrlo niskom 
jednom broju radit će se vjerojatno o pristanu. Iz frakcije eluira
ne benzolom dobivena je samo vrlo mala količina hol.esterina. 

Istraživanja o sadržaju squalena u uljima raznih organa Ela
smobranchia mogu predstavljati znatan doprinos za upoznava • 
nje njegove uloge u metabolizmu masti. 

TTPKJIO}l{EH.1-1E K TT03HAH.l-1l0 }l{YIPA .1-13 YIKPbl 

ACANTHIAS VULGARIS Risso 

Crenau [[MeJTHK 

BbIBO.ll: 

} l{11p 113 He,1.1,03peJ1011 111<pb1 Acanthias vulgaris Risso 11ccJ1e

AOBaH B OTHOUJeHHl1 ero Cj)H3HLieCI<l1X 11 X HMl1lJeCI<l1X CB0!1CTB. 

8 cpaBHeH!111 C )!{11pOM H3 rreYeHH OH ITOI<a3bIBaeT 3Hat.rnTeJihHYIO 

pa3H11~y B oco6eHHO CT11 n o OTH01.1IeH11IO y ,1.1,eJmHoro Beca, )1(!1p

HhIX K11CJIOT H 110,l.l,HOro LJ!1CJia. CB0!1CTBa )l{HpHblX KHCJIOT TaIOI<e 

OLJ eHb pa3JIJ1l1Hbl. BbICOl<Oe reKca6po:v111,1.1,1-rne . lJHCJIO yr<a36LBaeT 

Ha 60JlbUJOe KOJ[Hl[eCrno HeH aCbIIUeHHbIX KHCJIOT C TpeM51 ,l.l,HOH

Hb[Ml1 CB513f!Mli. 

(45) 



10 

Crroco6oM xpoMaTi0rpacjmqeCJ<o11 a,L1,cop6u,i,m HCCJie,ll.OBaJ-Ibl 

HeOMb!JIHeMble Belll_eC'fBa 113 11Kpbl H )l(Hpa ·113 rreqeH11. YCTaHO

Bj ieHO, '-!TO HeOMbi:J!HeMbl'l1 OCTaTOI{ OT )KHpa 113 HI<pbl 6oJibllleti: 

qacn,10 COCTOHT H3 XO JieC'rep11Ha H rJrnu_ep11HOBb1'X .:JcjmpoB T. e. 

chimyl 11 batyl, a .11KoroJ1e11. TTpncyTCTBHe squalena He • y,L1.aJ10ch 

ycraHOBl1Tb, 0,l].HaKO H3)1.0 3aMeTHTb, qTo Hel(OTOpb!e aB'ropbl 

ycrreJrn ,ll.OI<333Tb ero rrpHCYTCTBHe B )l{Hpax H3 HKpbI• ,11.pyr11x 

copToB Elasmobranchia. B HeoMhrJrneMoti: qaC'rn )!rnpa 113 rre'-1eH11 

raIOI<e He y,11.aJIOCb ,11.0I<aSaTb rrpHCY'l'C'l'·BHe squalena. 0H 60J!bllle!1 

'-JaCTbIO COCTOl1T 113 ,ll;pyroro yrneB0,11,0po,ll,a . Cy,11,51 rro oqeHb HH3 -

KOM HO.IJ.HOM '-111CJIY sep051THO Ha).lo npe,11,rroJ!araTb, '-!TO .3TO eCT'b 

rrpHcTaH. yfa cjJpaKl.!_1111 eJIIOHPOBaHHOI1 6eH30JJeM ITOJiyqeHO COB

ceM He3Ha4~TeJibHOe I<OJll1'-IeCTBO XO J1ecrep1rna. 

HcCJie,11.osaHHn o co,11,ep)Katt1111 squalena B nrnpax pa3Jll1'-!HbIX 

opraHoB Elasmobranchia MOI'YT npe,11,cTaBJlHTb 60Jihwo11 HHTepec 

LI,JIH 11syLieHHH ero pOJll1 B MeTa60Jll13Me )!{HpOB. 
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