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by 
S. čmelik 
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The oil from the !iver of the shark Centrina .Salviani has 
been investiga;ted several times in respect of its physical and 
chemical properrties. H u v a r t (1') repocts in. one of his notes 
some chemical constant, V a n G a v e r (2) and later Ko 11-
m a nn, V.an Gaver and Timon-David ,(3) give a great 
nmnber .af different analyrtic statements, accordiJng to which 
they find a greaJb resembl:ance 1betwe.en this oil. a;nd th~ oiil of 
the sea-mammeJs Physeter macrocephalus and Hyperoodon 
rostratus. M a r c e 1 e rt ( 4) ha-s recently re-examim.ed these 
statements and determined that it is difficult to search a rela
tionship betwee,n the oil from the li.iver of Centrina Salviani 
and the oil from the body of a marrnmel, chiefly because of the 
fact that the fat from the different parts of the body differs 
considerably in its physical aind chemical chamcters. Among 
other statements M a r c e 1 e t 1alleges different properties of 
different fatty acids an,d unsap. ma:tters. C a r r ii. e r e and 
Bonne m ,a i s on (5) engaged themselves particularly in the 
vesearch of the composii.tkin of the unsap. matter of this oil.. 
Besides cholesterol and a hydrocarbon, of which they think 
to be sqalene, they isolated selachyl, - batyl - .and ch~yl alcohol 
from 1:ihe unsap. yield. 

By a compari1son of the analytic statemenrt:s of the qu:orted 
authors it is striking that some properties show very great 

* ) Synonims: Squalus Centrina L. 
Centr.ina vulpecula Bel. 
Centrina oxynotus Swajn 
Oxynotrus Centrina Raf. 
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fluctuaticms. Havi:ng in view 'tihe results .Oif S ch mi d t - Ni e 1-
s e n and A rt u n (6) , who have determined the dependence 
of the different properties of liver oils the sex on the sample 
Spiriax niger, we were 1nterested in making researches about 
the influence of different physiologicaJ sbages on the compo
sition of the oi,l on the sort Centrina Salviani especially in re
gard to the quantitative composition of the unsap. matt:ers. 

The variatioin:s of the properties 1n the oiils some Elasmo
branchia in connecticm with d1fferent physiological stJages have 
been investigated by E. O. A e n '11 e (7). Beeca1use Oif the dif
ficulties ·during the war, u:nfotu:nately we had no possiibiility 
to obtain this his work. 

Thanks to the expedi:tiion »Hvar« of this Institute, it has 
been succeeded t o get a certain number of :samples Oif this ra·t!her 
rare sort of sharks and moreover in different stages of their 
developmenrt. Six sa:mples of the oi1l from the liver have ibeen 
examimed so fair. Only one belonged to a male, two from eggs, 
one from unfruct~fied Oilles amd the other from fructified eggs 
with young germs. Up to now the oHs from eggs have not yet 
been researched ait all. 

The charactei·istics of some particular samples are pre
senited in 'Ilaible I. 

l'lumber of I Sex I 
Lenght 

I 
Weight 

I 
Remark the sample in cm in l<g 

I. I female 64 I 3,08 

JI. male 64 3,08 

III. female 78 6,85 pregnant 

IV. 
" 

71 6,0 pregnant with 9 unfruct. eggs. 

V. 
" 

- 2,0 undeveloped ovary 

V I. 
I 

74 7,4 I 
pregnant with fruct. eggs. ., and foetus in the oviduct . 

VII. oil from unfruct. eggs of number IV. 

Vili. oil from fruct. eggs from number VI. 

Oils fiiom the lwer are g:ained by cold straining and oils 
from. eggs by exitraction with e't!her. rt is interesting to note 
thlart; the absolute quantity of oil :in the fructified eggs is a con
sideraJbly greater one than in the unfructified eggs: 

(4) 



unfructified eggs: 45,8% 
fructli.fied eggs: 53,·7% 
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Comparing the physical properties of the particular sam
ples, Ehown in table II., it is remarkable that there are consid2-
mble differences, especi1alily im respect of the specific gravi'ty 
and the refraction-index. Among the liver- oi'1s the o,H of the 
male ha1s the highest specific gravity, while the lowest values 
were found! in the oil of pregnant femaJes. The 10His fmrn eggs 
have a much greater specific gravity thain the liver oi'1s. rt is. 
further to be ndtied thra\t the ·specific gravity of the oil from 
unfructified eggs i1s consitderrubly smaller than that of fructified 
ones. It can alsob 1 e oibserved in table II. that there are, diffe!
rences i,n the refmction-'index and that !t1hey are remarkaibly 
greait b_etween liver-oi[s ~nd oHs from eggs. 
Kollmann, Via.n Gaver amd Timon - David (3) 
have found that the oi:l from the ovary has the specific gravity 
0,9106 and the refraction- index 1,4744. These ciphers seem 
to be too small comparing 11:lhem with our own data. 

Physical properties of oils from the livers and eggs of 
Table II. Gentrina Salviani 

I Spccific Rcfractive I gravlty index Solidification 
Colour Samplc d 15 n 20 poinl 

4 D 

I. 0,9119 1,4754 1 gold coloured 

IT. 0,9233 1,4694 1 light yellow 

UJ. 0,9022 1,4691 o YJ(:!llow 

IV. 0,9034 1,4700 3 pale yellow ne_ 
arly colourless 

- --
V. _0,9120 1,4756 4 light yellow 

VI. 0,9044 l,4706 o light yellow 

V II. I 0,9418 1,4895 

I 
5 brown 

VIII. 0,9583 1,4883 
I 

- 3 light brown 
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Chemical pro,perties of oils from the livers and eg-gs of 
Table III. Centrina Scilviani 

t- <> -
. ~ 

I >, 
. .!. 1-, 

:o_ o o o ci ·;;; :E ~ ~ ~'a]~ d) ~a..:Z: 
o u~ :-= C U <> 
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I. I 22,S I 74,5 i o,69 168,41 8,,1 I 4,3 I 1,5 

I 
, __ 

16) 1~1 I II. 31,38 67,41 I o,55 3,62 4,3 

nr. 29,34 68,36 0,62 15?,'l 80,3 1,?.5 6,1 

------
IV. 30, 12 66,50 0,76 159.6 75,8 4,48 1,1 

----
V. 2S,18 74,61 0,56 161 70, 1 3,!l 0.9 

---;;-I VI. 28,33 69,65 0,37 158 2,5 0,65 

--
I~ ~I VII. 26,88 73,11 6,5 - ·0,9 

----
vm. 21,36 63,74 4,1 137,7 94,3 - 0,75 

By a comparison of the chemical characters (Table III.) it 
is strnking that the oil from the liver of the male contams the 
grerutest quanti!by of unsap. maJtters. This fact has been deter
mined on the sort Spi,max niger by S c h m i d t N i e 1 se n and 
A r tu n ('6). ItJ cain further be seen that the content of unsiarp. 
matters on pregnant fema'les i!s a considerably greater one tha,n 
that on females Wiith run urdeveloped ovary. In respect of the 
quantity of unsrup. matters, oi1.s from eggs do not differ from 
liver--ails. The quantity of free fatty acids is on each oft the s'ix 
liver-mls. very smaH. Only in the oH from unfructified eggs 
there are enough free aoids. In the oil from fruct:ified egg,s this 
qUJant:ilty is a much sma;ller one. 

The saponification number in liver-oils varies between 
152,;2 - 168,4. K o 11 m a nn, V a n G ~ v e r, Tim on - iD a
v i d (3), further Carriere and Bonnemaison (5) 
bave found 1much sma;ll,er valU'es. The oil from unfructif,ied egg.s 
does ndt differ in its saponification number from these oil,s 
either, so[ely in the oils from fructified eggs it is considembly 
smaller amd accords with the saponification number 133,7, 

(6) 
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which Ko 11 ma nn, V a n Gr a v e r and Tim on --D a vid 
have determined on oHs from the oViary. Between the ohls from 
unfructified amd fructufied eggs there exists a rathe,r gre~b 
difference in their saponification number. 

!I'he quantity of unsaturatied acids, expressed by the iodine 
nu:mber,· is very variable. The i1odine number is striking small 
at males and mruch greater at females, especially a1b preg,nant 
ones. It is of interest to nate thet there is no diifference (between 
the otl from eggs and liver oHs in respect of theire iodine num
ber, though il!he oils from fructufied eggs sihow a:n increase of 
the quantity of unsaturnted acids. It i\s comprehensible th::tt 
the data of the different authors diverge gre.a:tQy just in respec".: 
of the iodin,e numher. V a n G a v e r (2') ha1s fatllild that it amo-
1.mts to 97,7, Ko 11 ma nn, V .a n Ga v e r ,and Tim on -
Da vid (3) 60-73,4,, Marcele:t (4) 89-105 and Carrie
r e and Bonne ma i s on (5) 99,5. We could no1b agree with 
K o 11 m a n and the statementJS of other authors, according 
t,o which the iodtne number of the oi:l fr.om the ovary amounts 
to 11'3t,9. 

The content of volatrle acids, solUJb'le in walter, ailso w1ries 
on the pa1r:tiouiar lri:ver 01ilis. The values, we found, are a litUe 
greater than those found by M a r c e 1 e t ( 4') , C a r r i e r e 
and Bonnemaison (5).It •is wo,rth n;oitice tha!b oils from 
eggs do not contain such acid.s at ali. ln regal'ld to the vapo„ 
rabfo, in"'olruble acids our resUJlts accord with the statements of 
dther authors. 

Table IV. 

.!. ,_ .. " " .. 
liumbcr o! ~g~ " "' - "" ".o , ·e U) "'"' ~ c.O 

sample 1-- - ·- E C E "'"' ·a~ o •- E 
:,~:i ~g ~2 ~ :.= ·u o o-o o ~-g :I :z: u, C o.. .o o ~C\1 ~ :J ~;;- .,: ·- C 

V. 221,6 98 14,6 23 74 116 

VI. 212,5 82,S 13,4 23.3 73,5 103 

vn. 212,1 91,5 11,8 26 69 137,2 

I Vlll. 201,3 109 3,97 24,8 72 153 I 
The chemical properties of fatty acids of some liver oils, 

as well as of the oil from eggs, are presentied in Truble IV. No 
special difference can be o:bserved in t1he compound of acids 
between the pregna:nt female and the female with undeveloped 
ovaries, There exists only a diff erence in regard to the iodine 

rn 
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number as it is also deitermined on oHs themselves. The pro
perties of fa:tty acids from the oil of unfrnct. eggs are very 
al1ike those of the tortal acids, as well as of the absolute iodiine 
number is observed on the oil from' fructified eggs. Also ra.ccor
ding 1to the quantity of polybromide, which was found, it can be 
concluded ·that there is a decrease of much unsaturated acrids. 
The relaition of :solid and liquid acids is rather the same in each 
of these O['ls. 

M a r c e I e t ( 4) was the first that engaged himself in 
the re-:cearch of the unsap. matters from !iver oi'1 on the sample 
Centrina Salviani. By a recrysrtaHization of th~ he fournd an 
alcohol wiith . the melting ipoint 62-63 deg. He gained acetyl de
rivate from it, with the melting po1in:t 61,5 deg., and basing on 
these dat':! he premmed that it i:s the question of an . a'lcohol 
which he irnlated from the· oil of the seed of lt!he bl1ack-berry. 
Carriere and Bonnema ,ison (5) have carried out 
more precise inves.Ugattons of these matters. By a crystalli
zation of the »unsap« in methanol of 80 % they got a crys:tal
line and a fluid part. By a fractionaJ disti:Uation of these acety
lised p,arts im. a. vaCJUium they ·separated chimyl, - ,batyl - and 
selachyl akohol and cholesterol. Bes±des, they found among 
the unsap. matters 1,4% of a hydrocarbon, which they think 
to be squiailene. According to the staJtements of these authors 
the composriibon of u:nsap. ma;tters i,s oirca as follows: selachyl 
alcohol (d-a-oleyl-glyceril-ether) 40 %, batyl alcohol (d-a~octa
decyl-glyceril-ether) 38 %, chimyl akohol ( d-ci -hexadecyl gly
ceril-ether) 12%:, cholesterol 5,6 %, hydrocarbons 1,4°/o unknown 
matters 3%. 

Having in view .a report, which was issued by Z i ,r o Na ka
m y a ( 8) , about the possibility of a;n ,isolation of tihe individua! 
components from the »unsap« by means of chromatograrphic 
adsorbtion, we tried to employ th:is method for a quantitative 
fixation of hydrocarbon, cholesterol and glycerile ethers, using 
:aJuminium oxide, activated by B r o c km a nn (9'), as ad
sorbent. 

The separation of the individua! components from the 
»unsap« on fish oils by the method of chromatographic ad
sortion has been trled by Mort on (10), S w a i n (11), S w a
i n and Me K e r ch e r (12) and č me 1 i k (lei). The quoted 
authors res:bricted themselves only to the quantitative deter-

(8) 
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mialation of the indivi!dlual groups, eluated with differ:ent so
lutives. 

On our own researches we tried to fix the quantitative re
lation of the individua! components by a decomposi:bion of the 
fluid chromaJtogram in a greater number of fractions., as well 
as by a preparati.on of different derivates, as ~hat has been đone 
by P r e 1 o g, Ruž i č ka and Ste i n (14) and P r e 1 o g 
and B e y e r ma n (1_5) on the research of the ::rnatters from 
:bhe extract of different organs. Owing to the lack of certain 
resources it was not possible to carry out the eiemntary ana-
lYisiS of the :iindividual compounds. • 

Oomparirng the indi.vi-dual chromatogram'3 we see at first 
that tbe quan:bity of hydrocarbons, contained in them, is very 
small. Only in one case, i. e. on a pregnant female with· fruc
tified eggs a great quamtity of it has been found, which amo
untend to 40 % of the whole »uns1a:p«. Whi,le on the other hand 
it :i:s interesbng to note that the content of hydrocarbons at: 
other pregnan.t females, as we,11 a:s the ohl from eggs, was a 
very 1s-mal'l one. 

H is not proba:ble that the hydrocarbon, which w,a:S found, 
represented squalene as C a r r i e r e and B o n 111 e m a i s o n 
(5) supposed, for it does not gi,ve any additional product with 

brome and besid~s, it has a much lower refration index (n ~ 
1,4470) than squalene (n 2g 1,496'7). It is probably the question 

of pristan, which has been found on different affined Equalides. 

The quanbity of cholesterol can ibe determined very accu
rately by eluation by the use of benzen. Very small quantities 
of carotinoids which gives to cholesterol a yellowish colour, are 
el,uted. As it can be seen by the chromatogram, the quantity of 
cholesteroil. in the »unsap« at liver oils varies betrween 1,1-71,6. 
It ·j_,s very strilking tha1t the smallest quantity is co:ntained at 
pregnant females and the greates,b one at females with undeve
loped ovaries. The quaintity of ·cholesiterol ,is considerably grea
ter in oils from eggs. This fact ha:s a~•SO been proved on oils from 
the eggs of the sample Acanthias vulgaris ( 13) . It can be obser
ved that the quantity of cholesterol is smaller on fructlfied eggs . 
than on unfructified ones. 

By a further eluation by means of benzen, in some cases 
by a small addiition of ether, a,lmosrt all selachyl alcohol can be 

(9) 
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isolated im form of a rather thick, yellowish od.I. The identifica

tion was carried out according to the refraction index n ~ 
1,4698 and the saponif. number of the acetyl product, which 
amounts to 261. 

The percentage of selachyl alcohol on liver oHs varies very 
much, i. e. betwe~n 14,07 - 27,1%. Accordi.ng to this fact it 
can be concluded that C a r r i e r e amd B on n e ma ii s o n s 
( 5') findi,ngs are a little too great. In respect of their content of 
this alcohol the oHis from eggs do not differ from liver aiies. It 
i,s interesbng thrut the qu1antity of se1achyl alcohol decreases in 
oi,ls from fructified eggs. 

'The quantitative separation of the solid glyceril ethers, i. e. 
batyl- and chimyl .akohol could not ibe carried out so exactly as 
on the previously described ma,tters because by the eluation of 
the last rests of selachyl alcohol a part of :tfu_e baityl alcohol goes 
,over into the filtrate. T'he frrst fracbons eluated with ether, on 
a mixture of E:ther and benzene, a;lso ccmtaim. besides ba;tyl alco
hol a certain quantity of selachyl a:lcohol. All ether fmctions 
consist of batyl alcohol, which was identif:ied by the prepara
tion of its bis-pheny1urethane (imelting pointl 98") and di- (p-ni
trobenzoate) with the melting point 68,5 deg. The quantity of 
batyl alcohol, which was found, is considerably greater thaill 
C a r r i e r e and B o n n e m a i s o n ( 5) ha ve stat1ed amd va
ries at hver oi1s from 26,5-59 % and at oHs from eggs 41,6·-46 %. 
According to this, batyl alcohol forms the preponderant part of 
the ,>tmsa,p« on the sample Centrina salviani. It was not possible 
to prove any relation be:tween the' stage of the sexua'l maturity 
and the content of batyl alcohol, but it is important to remark 
that the quantity of iba;tyl alcohol is consider.a!hly smaller at two 
pregnant fomales, espec~aJ'ly at the sample IV, where this quan
tity decrea;ses in. consequence of the increase of the content of 
hydrocarbon. 

From the last: fractions, eluted with methyl alcohol, as well 
as with a mixture of merthyl alcohol amd acetic acid, the chimyl 
alcoho'l has been isolated. It is the most difficult to be el:uated. 
This fiad has been establilshed by P r e 1 o g, R u ž i č k a a;nd 
Stein (H), further by Prelog and Beyerman (15). 
The identification has been carried out on grorund of irts own 

I 

melting point (61 deg.) as well as by the preparation of its di-
(p-nitrobenzoate) with the me'lting ,point 58-59 deg. lt is striking 

(10) 
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that the content of chimyl akohol in the unsap. part of liver oils 
is very variaJble (1,9 - 19,2) and thrut the grea~st qu1antities 
were found on pregnant fema'les. 

In the last fractions there are besides chimyl alcohol also 
some other matters which have not been investigated in detailes. 

EXPERIMENTAL PART 

The preparation of oils far the research. 

Liver oils are gatned by cold straining. All livers are so rich 
in oils that they already yiel.di the greatest par1 of the oil while 
their mincing. 1n order to remove the water :bhe oils are filtra
ted over waterless sodium sulpha!te. The oils from eggs are gai
ned by e~traction by means of ether. Fresh eggs a:re previo:usly 
dried in a vacuum at 50-60 deg. 

The determinatfon of vhysical and chemical properties. 

The physical and chemical pr01perties of oils and fatty acids 
are determined by methods described in the previous reports 
(13). 

T-he prepamtion of the ))unsap«. 

About 5°7 gr of oil are saponified over a vapour-!hath with 
20-25 ccm of a 2n alcoholic KOH sol'llltion. After the evapora
tion of the alcohol :ijie soaps are dissoived in 150 ccm water and 
Rhaken in the sepamtion frnmel, once with 100 ccm and three 
times with 50 ccm ether. Beca1Use of the neutralization of the 
remaining alka1ies the united ether-soJu:tions a,re sha:ken with 3 
ccm 0,5n HCl and ,20 ccm water and afterwards with 5 ccm 
0,5n alcohoJ solution KOH ond 30 ccm water. After a redistilla
tion of ether on .a water-bath the um,,ap, matters are dried in a 
vacuum up to thek constamt weight. 

The preparation of the activated Al203 for the chromatography. 

For all chromatographic researches the aluminium-oxide, 
activated by B r o c km a rr n (9) i,s employed. Aluminium hy
droxide i,s heated in an iro,n pan on, .a strong flame for six houm 
at a constant stir. After :the coohng for 30 minutes in a stream 

(11) 
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CHROMATOGRAME I. 
1,8849 g. were used. 

No. I SOLVENT 
I 

Eluted 

mg. I "/o 

1- 2 
I li.ght petro!eurn 

I 
3,7 0,2 

3- 4 benzene 144,4 7,6 

5-8 benzene 288,1 15,2 

9- 10 benzene_ethyl ether 163,6 8,6 
9.'1 

11-14 ethyl ethe1· 1123,9 54,3 

15- 6 ethyl ether 89,7 4,7 

17 methyl alcohol 30,7 1,6 

18 methyl alcoliol + 27,3 1,4 
acetic acid 

CHROMATOGRAME II. 
1, 6482 g. of unsap. were used 

I I Eluted 
No. SOLVENT 

mg. I "/o 

1-2 light petroleurn. 
I 5,8 0,3 

3 light petroleum traces -

4- 5 benzene 24,4 1,4 

6-7 benzene 91,5 5,5 

8-9 ethyl ether 320 19, 4 

10 eihyl ether 226, I 13,7 

11 - 12 ethyl ether 774,~ 46,8 

13-15 ethyl ether 49 2,9 

16 ethyl ether 9 o.s 
17-l8 methyl alcoho3 57,6 3,4 

19-20 m ethyl a!cohol + 22,4 1,3 
I acetic acid I 

(12 ) 

I Objection 

I hydrocarbons I 
cholesterol 

se lachyl alcohol 

batyl alcohol 

batyl alcohol 

chimyl alcohol 

chimyl alcohol 

I 
I Objection 

I I 
hydrocarbons 

cholesterol 

selachyl alcohol 

selachyl + ba{yl 
alcohol 

batyl alcohol 

batyl alcohol 

chimyl alcohol 

chimyl alcohol 
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CHROMATOGRAME III. 
3,25 18 g. were used 

I I Eluted 
No. SOLVENT 

mg. I % 

1- 2 light petroleum 8,'2 I 0,2 
I 

3-4 l ight petroleiim 41,2 

I 

1,2 

5-7 benzene 47,6 1,4 

8-'.l benzene 4· .8 1,3 

10-16 benzene_ethyl ether 883,2 27,1 
9:3 --

17-18 benzene_ethyl ether 283,'2 8,7 
9:3 

19 benzene_ethy l ether !94,4 5,9 
1:1 

20-25 ethy l ether 954,'2 29,3 

26- 27 

I 

ethyl ether 145,1 4,~ 

28-31 methyl alcohol 454,9 13,9 

32-33 1· methyl alcohol + 173,2 5,3 
acetic acid 

CHROMATOGRAME IV. 
3,0016 g. of unsap. were used 

I I Eluted 
No. SOLVENT 

I mg. O/o 

1-2 

I 
li,ght petroleum 1240,9 41,3 

3 l ight petroleum traces -
4-5 benzene 20,3 (',6 

6 benzene_ethy l ether 25,1 0,8 
9:1 

7 benzene_ethyl ether 36,5 1,1 
3:1 

8 benzene_ethyl ether 22,1 0,7 
1:1 

9-10 ethyl ether 42<',5 14,07 

11 I ethyl ether 61,l 2 

12-14 I ethyl ether 691,2 23 

15 
I 

ethyl ether 105,9 3,5 

16-17 methyl alcohol 134,'2 4,1 

18-19 I methyl alcohol + 122,1 4,06 
acetic acid 

13 

I Objection 

I 
hydrocarbons 

I cholesterol 

cily 

selachyl alcohol 

white, waxy 

batyl alcohol 

batyl a,lcohol 

batyl alcohol 

chirnyl alcohol 

chimyl alcohol I 

I Objection 
--

I 
pristane 

cholesterol 

cholest erol 

selachyl alcohol 

selachyl + batyl 

batyl alcohol 

batyl cilcohol 

chimyl alcohol 

chimyl alcohol 

(13 ) 
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CHROMATOGRAME V. 

No. I SOLVENT I Eluted - I 
mg. I .,. 

1-2 light petroleum I 15,9 1,3 

3 'light petroleum traces -

4-5 benzene 45,9 3,75 

6 benzene 73,S3 6,04 

7-9 ethyl ether 210,4 17,'2 

10-13 ethyl ether 694,3 56,8 

14 inethyl alcohol 31,6 1,9 

15 methyl alcohol traces -

16 methyl alcohol + 
I acetic acid traces -

CHROMTAOGRAME VI. 

2.3734 g. of unsap. were used 

I I 
Eluted 

No. SOLVENT 
I mg. .,. 

1-2 I 
light petroleum 5,7 0,2 

3 light petroleum 6,9 0,3 

4 light petroleum traces -

5-6 benzene 16,9 J' I 

7-8 benzene 26,2 1,1 

9-11 benzene_ethyl ether 454,7 19,1 3:1 

12- 13 benzene_ethy l ether 301,9 12,'1 
3 :1 

14- 15 benzene_ethyl ether 166,8 7 
1:1 - · 

16 --19 ethyl ether 1070,l 45 

W-21 methyl alcohol 130,5 5,4 

22-23 methyl alcohol + 112,2 4,7 
acetic acid 

(14) 

I 

I 

Objection 

hydroca.1·bons 

cholesterol 

selachyl alcohol 

batyl alcohol 

chimyl alcohol 

I chimyl alcohol 

chimyl alcohol l 

Objecti.on 

hydrocarbons 

~iydrocarbons 

white, waxy 

cholesterol 

selachyl alcohol 

selachyl + batyl 
alcohol 

batyl alcohol 

batyl alcohol 

chimyl alcohol 

chimyl alcohol 
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CHROMATOGRAME VII . 

2,0071 g. of unsap, werel used 

Eluted 
No 

mg. I O/o 
SOLVENT 

1-2 I l ight petroleum 7,7 0,3 

3-7 benzene 539,9 26,8 

8 benzene 7,8 0,3 

9-ll benzene 37.9 1,08 

12-13 benzene_ethyl ether 322,9 16,1 
1:1 

14 ethyl ether 65 3,2 

15 ethyl ether 121,3 6,04 

16-19 ethyl ether 717,1 35,7 

20-..!2 methyl alcohol 95,l 4,7 

23-24 methyl alcohol + 87,3 4,3 
acetic acid 

CHROMATOGRAME VIII. 

1,7931 g. unsap. were used 

I I 

Eluted 
No. SOLVENT 

mg. I .,. 
·1-2 light petroleum 9,9 0,4 

3 light petroleum traccs -

4- 6 benzene 469,7 26,l 

7-10 benzene 255,1 14,3 

11 ethyl ether 262,4 14,6 

12-13 ethyl ether 714.2 39,8 

14 ethyl ether 9,8 0,4 

15-16 methyl alcohol 53,7 2,9 
j _ 

17 
I 

methyl a lcohol + 
I 

12 0,5 
acetic acid 

15 

Objection 

hydrocarbons 

cholesterol 

cholesterol 

selachyl alcohol 

selachyl + batyl 
alcohol 

batyl alcohol 

batyl alcohol 

chimyl alcohol 

chimyl alcohol 

I 

Objection 

. 

cholesterol 

selachyl ctlcohol 

semi solid 

batyl- alcohol 

batyl alcolwl 

chimyl alcohol 

I 
chimyl alcohol 

(15) 
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of air it is preserved in a bottle with a grinded co11k. Aluminium 
oxide, preparated in this way, has accordi:ng to B r o c km a nn, 
a dregree of activity II. 

Chromatographic separ-ation of the individual constituents from 
the unsoap, rest. 

2~3 gr of the unsap. ma;ttern are dissolved, in 100 ccm of 
light petroleum (boiling point 60-'70 deg) a;nd fi1traJted over a 
little bar of aluminium oxide, 2 om wide and 30 cm high. Ini 
order to speed the pene:t!ratioo of the ,liquid a weaik vacuum is 
employed. The elUJati-on is made wi.Jth light petroleum benzene, a 
mixture of benzene and ether, pure ether and methanole. After 
that each 100 ccm a:re further eX!am.ined for the identificat:i.on. 
After the eluation with methanole the Al203 is treated several 
t imes with metha,:nole which contiai:ns 10% acetic acid. The so
lutions are concentrated to a sma:11 vol'lllIIle, diluated with water 
and shaken with ether. After the wruslring with a na,trium hy
dra:te the solution is filtrated over a waterless natrilum sulphate 
and the ether redistillated on a water-bath. It has always been 
succeeded t10 obtain a certain quantity of chimyl alcohol in this 
way. 

THE IDENTIFICATION OF THE INDIVIDU.AL COMPOIUNDS 

Pristan. 

The fractions 1-2 of the chroma:t10,grarn IV contain hydro

carbon which in respect of its refraotion index n 7? 1,44 70 and 
its boiling point 167-70" (15 mm) corresponds with pristan 
(C18 H 38, iso-octadecan) (16). 

Cholesterol . . 
The first benzene fractions of the individua! chromatograms 

contain an entirely pure cholesteroJ which after a r:ecrystalliza
tion, melts at 148 deg. T!his cholesterol with the cho~esterol from 
gall-stones or with the cholestierol of the firm „Merck« does not 
give any depression of the melting point. 

Selachyl alcohol, 

After cholesterol the se1lachyl alcohol ca:n be eluated by 
means of benzene or a mixture of benzene and ether. The iden-

(16) 
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tification is made according to the refraction index n io 1,4698 
and the saponif. number of acetyl-derivate which amou1I1ts to 
261. 

Batyl alcohol. 

In a ll chromat1ograms the ether- fra.ctions contain almost 
entirely prure ibatyl alcohol which after some recrystallizations 
from methamol and pe1Jrolether melts at 64,5 deg. 

Di-(p-n ·itrobenzcate): 0,8172 grof the substance ar3 
di!ssolved in 10 ccm pyridin and 1 gr p-nitrobenzoylchloride ad
ded to it. The miXJture :i.s heated on ,a wa.ter-bath! for 3\ hoUTS, 
then dissolved in ether ,a:nd washed with' diluted sulphuric acid, 
watet, sodi1,1m bicarbonate and again with w,ater. After ai redi
stiUat~on of ether the reacUve product is dried in the vacum up 
to i ts constant weight. 1,0182 g,r of the substance are gained. 

A :J3urther purification of the subsitance is made in the way 
of chromaitograms. The matter is disso'lved in 50 ccm of light 
benzene and filtrated over a httle bar o!f aluminium oxide, stan
dardized by B r o c km a nn (Merck) 1,5x15 crn. Benzeneeluates 
contain pure di- (p- nit rob e n z o ate') which after a ;recry
stallilsation kom alcohol melt at 6,5 deg and constains 4;45% N. 
The ethe_r fraction.s contain an unchanged bat1Yl alcohol wiht thc\ 
me'lting poi:nt 64,5 deg. 
D i - p h e n y I u r e t h a n e. 100 mgr of the substance are war
med for one hour at 80 deg with 65 mgr phenyl isocyana,te. The 
reactive product is rezrystaUized first from petrol-ether and then 
from alcohol up to its constant mel'hlng point 98,5 deg. 

Chimyl alcohol. 

From the metanoli:c fractions chimyl a;lcohol .ii.s gained with 
the melting point 61°, by the recrystallization in petrol-ether 
a:nd alcohol. 

D i - (p- nit rob e n z o a te). O, 7 gr of the substance are dis
solved in 10 ccm pyridin by adding of 0,9 gr pararotrobenzoyl
cMoride, warmed for 2 houns on a water-lhath. A further puri~ 
fication is made in thel same way as at the batyl alcohol-p-(ni
tro-benzoate). From the benzene elu,ates p-nitro1henzoate is gained 
by the recrys!tialization from alcohol. lt has the melting point 
59-60 deg. 

(17) 
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CONCLUSION 

By the compari1son orf the physical a1nd chemical properties 
of the differen\t! liver oitlJs on the sample Centrina Salviani it is 
determined that there exist certain differeinces between fema
les in the different stages of their sexual maturity. These diffe
rences are strdking in the specific gmvilty and the percentage of 
unsap. matters. rt was not possible to fix any di{ferences on 
other constants. 

The content of oil in frudified and unfructified eggs was 
investigated amd rt!heir properties comipared with liver oi'1s. Great 
differenceEJ were determined !in the specific gravity, refractiOIIl 
index a;s well as in the content of free, further volatile and in 
water soluble acids. During the period which pa;sses from the 
fructification and 11:!he formation of the ger1m a great decrease of 
the percentag,e of '1.ID!Sap. maitters, total fatty acids, free fatty 
acids, the saponif. number amd the ioid!ine number cam, be obser
ved on the oil from eggs. 

The chemica,l properties of fo1tty acids from the Iiver oH of 
the pregnant female and the fomale with unde,~eloped ovaries 
were researched and the resuits compared with each other. No 
essential differences were found. The fatty acidis from oils orf 
unfructified eggs do not differ much from the former either. • 
The falt!ty acids from fructified eggs show an increase of the 
iodine number and a decrease of the neutralization number and 
the percentage of polybromide. 

A success wws attained in the separation of the individua! 
comrponents from the unsap. matters .a;nd their quanti\tative de
termination in the way of chromatographic adsoribtion. Only 
in one c_a•se a greater quantity of hydrocarbon was found, which 
is not squalene lbiut probably prisrt:!a;n. 11 is difficult toi fix aj re
lation between the presence of the exceptional great quanrtity of 
hydrocarbon in the liver oil of the ,pregnant f.emale and the de
velopment of gonads for at oltiher pregnanrt females only an in
significant quantity of hydroca1vbon wais found , 

(18) 
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It is fu.rther determined that the quantities, of cholesterol, 
selachyl-, batyl amd chimyl alcohol are verv variabile. In respect 
of 1tihe content of chole:sterol and chimyl alcohol i:n the unsap. 
yield there ex}sts a difference between pregn81nt females and fe
males with undevefoped ovaries. 

The chemical composition of unap. matters in -oils from 
eggs rs similar to the composiltion of unsap. matters in liver oils 
and differs from it onJy by a m1uch greater conten1tl of chole
sterol. 

Basing on these researches it can be concluded that the 
develorpment of gonads is in a certain co-nnection with the me
tabolism cf the fa1tJ in the liver. Essential differences are deter
mined in the compcsition of the fat during the period which 
p81Sses frcm the formation Olf unf.ructified eggs till their fructi'
fication and the develop:ment of the germ in the eggs. 
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ISTRAžIV AN JA O ULJIMA IZ JETARA 
ELASMOBRANCHIA 

IV. Biokemij:ska studd:ja o1 uJjima iz jetara i jaja 
od Centrina Salviani R;isso 

Stjepan čmelik 
(Institut za cceanagrafiju i ribarstvo , S pltt) 

Krata 1k sadržaj 

Kod uspoređivalll.ja fizik,aJnih i kemijskih svojstava raznih 
jetrenih ulja vrste Centrina Salviani utvrđeno je da postoje iz
vjesne razhke između ženki :u raznim stadijima spolne zrelosti. 
Te su razli'ke upadljive kod specifične težine i post01t1ka neosa
punjivih tvari. Kod ostalih konsta;nata niJe bilo moguće utvrditi 
neke razlike. 

Istražen je sadržaj ulja u neoplođenim i oplođenim jaj.ima. 
Ekstrahirana u[ja istražena su i njihova svojstva uspoređena ::a 
jetrenim uljima. Ustanovljene su velike ,riazlike UJ specffičnoj te
žini, indeksu refmkcije kao i u sadržaju slobodnih, te hlapivih 
i u vodi topi•vih kiselirn:i,. U vremenu koje je protekla od oplodnje 

i stvaranja zametaka opaža se kod ulja iz ja.ja opadanje postotka 
neosapunji,vih tvari, ukupnih ma,,,nih kiselina, slobodnih masnih 
kise'lina, broja osapunjenja i jadnog broja. 

Nadalje su istražena kemijska svojstva masnih kiselina iz 
jetrenog ulja bređe ženke i ženke sa nerazvijenim ovarijem te 
međusobno uspoređena. Nisu na;đene il'l'i:kakove bitne razlike, 
Masne kiseline iz ulja od neoplođenih jaja taJrnđer se ne razli
kUJjiu mnogo od pređašnjih. Kod maisrnih kiselina iz oplođenih 
jaja opažai se porast jiodnog broja, a opadanje broja neutraliza-
cijle i postotk9. polibromida, i 

Uspjelo je odjeljiv:mje pojedinih sastojaka iz neosapunji
vih 1t:vari putem kromatografske adsorpcije i njihovo kvanti
tativno određivanje. Pri tome je saJmo u jednome slučaju na
đena veća količina jednog uglj~kovodika, koji nije skvalen, nego 
vj'erojatno pristam. Prisustvo izuzetno velike količine ugljika-

(20) 
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vodtka u jetrenom ulj;u bređe ženke teško je dovesti µ vezUJ sa 
razvtkom gonada, budući da je kod drugib bređih ženki nađena 
1samo neznatna kol1ičina ugljikovodika. 

Nadalje j,e utvrđeno da su količine kolesterina, selahil-, ba
til- i kimil alikohola j,ako promjenljive. Postoji stanoviita. razli~a 
između bređih ·ženki i Žell!ki sa nera:zvijenim ovarijem u pogledu 
sadržaja kolesterina i kimil alkoholia u neosapunjiivom ostatku. 

::Kemtijski :sastav neosapunjivih tvari kod ulja iz jaja je sli
, čan sastavu neosapUiI1jri.vih tvari kod jetrenih ulja, te se od ovih 

razlikuje s1amo mnogo većim :sadržajem kolesterina. 
[Na temeljiu ovih istraživanja može se zaJkljUJčiti da je razvi

rt1ak gonada u izvjesnoj vezi sa i:meta:bolizmom masti u j;etrima. 
U v,remenu koje je protekla od stvaranja neoplođenih jaja do 
oplodnje i razvitka zametaka u jajrima ustam.ovljene su bitne 
razlike u sastavu masnoće. 

(21) 

• 



( 22 ) 

6vIOXI1Ml1Y.ECKOE 11CCJIE,l],OBAHl1E )Kl1POB 113 DEY.EHl1 

11 113 .Hl1U CENTRINA SALVIANI RISSO 

CrenaH qMeJIHK 
(HttcTHTYT 01<eattorpac!JMH 11 ph16onona, Cnn11T) 

BbIBOJl 

DpH cpaBil:leHMH c:p113M1!eCNHX H :im-MH'4eCKHX CBOHCTB pa3Jl'J14-

Hh!X )K'Hp0B ne4eH11 BMAa Centrina Sa1viani ycTaHOBJieHo cyw,e

CTBOBaHae M3BeCTHbl•X p,a3JDl141111 Me)K,ll,y CaMKaMH1 B pa3Hb!X CTa

,/1,HHX H0JI0B0H apeJIOCTH. 3 ·1111 pa3JIH411H• oeo6eHHO aaMeTHbl npH 

paCCMOTpemrn y ,ll,.eJibH0I'0 Beca 11 npo11,eHTa HeOMblJIHeMblX Be

w.ecTB. Men<.Ay 0CTaJibHblMH K0HCTaHTaM11, He y,ll,a·JI0Cb YC'faH0BHTb 

KaKHX JI:1160 pa3JIMlJHl1-: 

11cCJie,ll,OBaH C-OCTaB }l{Hpa B He0IIJIO)I.OTB0peHHhlX H B 0ilJI0-

.l.l0TBopeHHb!X HH11,ax. H3BJie4eHHb!e )lmpb! 6b!JIH HCCJie)l.oBaHbl 

11 HX c-BOHCTBa cpaBHeHbl co CBOHCTBa'MH )KHp0B ne4eHH. 5b!JIH 

,YCTaHOBJieHbl 60JlbWHe pa3HH11,bl B y,n_eJLbH0M Bece, B no1<aaaTeJ1e 

peqJpaK11,Hl1, a TaK}l{e B co,n_ep>KaHHH CB060,ll,Hb!X, J1ety1rnx H pa

CTBOpHIOll.llHXCH: B B0Ae KHCJIOT. B nepH0)l. BpeMeH'H CJieAyIOll.lHH 

aa 0ilJI,Q)l.0TBOpeHHeM H o6pa3oBaHHeM 3M6p110Ha 3aMe4aeTCH . 

B }l{Hpe, II0Jiy4aeM0M H3 H-1111, , ilOH'H)l{eHHe npo11,eHTa He0MblJIHeMb!X 

BemecT,B, o6mero K0JIH4eCTBa )KHpHb!X KHCJI0T, CB060,ll,Hb!X )l{Hp

Hb!X KHCJIOT, K03(p(pH11,IHeHTa 0MbIJieHHH H Koec:pq:>H11,HeHTa 110,ll,a. 

,l],aJiee HCCJie)l.oBaHbl Xl1MH4eCKHe CBOHCTBa )KHpHhIX K'HCJI0T • 

H3 )KHpa ne4eHH 6epeMeHH011 CaMJ{li M caMKH C Hepa3B11Th!MH 

HH4HH'KaMH, a aa1'eM cpa.BHeHhI· Me>I<AY co6011. CymecTBeHHOH 

pa3HH11,hl HaH,/l,eHo He 6b!JIO. OT 3THX KHCJI0T Tal{)Ke MH0I'O He 

0TJIH'4aJIHCb H )1{!1pHble KHCJI0Thl ,ll,06b!Tble H3 )!rnpa HeonJI0,/1,0-

TB0peHHblX fl!Hll,. B )KHpHblX KHCJI0Tax noJiy4eHHblX H3 0ilJI0AO

TBOpeHHb!X HIHII 3aMe4aeTCH ilOBbIWeH11e K03CpCp1111,HeHTa HeHTpa

JIH3aIIH'H M npo11,e1na noJ1116poMH,/l,a. 

TTpM il0M0ll.lH xpoMaTorpacpH4eCI<OH aAcop611,H11 y ,/1,aJI0Cb 

Bhl'AeJIHTb HeK0TOph!e C0CTaBHbie 4aCTH 113 He0Mh!JIHeMb!X BemecTB 

11 C,/l,eJiaTb 'MX KOJIH4ecTBeHHhll1 aHaJIM3. TT.pH 3T0M, T0J!b'l{0 B 0A

H0M CJiyLiae HaH}leH0 3HaLiwreJihH0e K0JIHLieCTBO yrneBoAa HO He 

CKBaJieHa, a BepOHTH0 npHCTaHa. Tpy ,llH0 npe.nnoJI0)l{HTb cyw.e-
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CTBOBaH'He CBfl'3H Me)KJI.y HCl{JIIO,qHTeJibHO 6oJibl1111M KOJIH4eCTBOM 

yrneBo,,u.a B )Irnpy ne4eHH 6epeMeHHOH caMKH H pa3BHTHeM roHaA, 

BBH)],y Toro, qTo y )].pyr-11x 6epeMeHHb!X caMOK HaH,lI.eHo TO JlbKO 

He3Haq11TeJibHOe KoJmqecrno yrneBo)].a. 

,l..l.aJiee ycTaHOBJieHo, 4TO KOJIH4eCTBO XOJiecTep'H:Ha, ceJiaXHJI 

-, 6aTHJI - H K'HMHJI aJIKoroJrn OlJeHb HerrocTOflHHO. Me)KJI.Y 6e

peMeHHbIMl1 caMKaMH l1 caMKaMH C Hepa3Bl1TblM11 fl1J1L!HJ1.KaMH cy

IIJ.eCrnyeT 3HalJl1TeJib:Ha5l pa3H11U:a B OTHOllleHl1:!1 co,u.ep,)KaHHH, xo

JiecTepHHa 11 KHMHJI-aJIKOfOJIH B HeOMbIJIHeMOM OCT.aTKe. 

X11MHqec1rn11 COCTaB HeOMblJIH'eMb!X BeIIJ.eCTB B mHpy 113BJie

lJeHHOM ,113 H,HU: II0)].06eH COCTaBy HeOMbIJrneMbIX BeIIJ.eCTB B )KHPY 

rre4eHH 11 OT J!HlJaeTCH OT HHX TOJibKO ropa 3)1.0 60Jlbl11HM CO)],ep

)l{aHHeM XOJiecrepHHa. Ha OCHOBaHl111 3Tl1X l1CCJie,1I.0BaHJ1H MO)l<HO 

C)],eJiaTb Bb!BO,II., l.!TO p a3B11THe roHa,II. HMeeT onpe,u.eJieHHYIO CBfl3 b 

C MeTa60Jil13MOM )1{11pa B rret.JeHH . B rrpoMe)KyTI<e BpeMeHH O·T 

o6pa30BaHHH HeOHJIO,ll;OTBOpeH1Hbl1X H'WU: AO OHJIO)],OTBOpeHHH, H 

pa3Bl1THH 3M6p110Ha, B HHU:aX ycTaHOBJieHbl cyIIJ.eCTBeHHble pa-

3Jil1411H B COCTaBe )l<JHpa. 
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