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INVESTIGATION ON THE ADRIATIC
ELASMOBRANCHIA LIVER OILS

IV. Biochemical study about oils from the liver and eggs of
Centrina Salviani Risso.*)
by
S. Cmelik
(Institute of oceanography and fisheries, Split)

The oil from the liver of the shark Centrina Salviani has
been investigated several times in respect of its physical and
chemical properties. Huvart(l) reports in one of his notes
some chemical constant, Van Gaver (2) and later Kol I-
mann, Van Gaverand Timon-David (3) give a great
number of different analytic statements, according to which
they find a great resemblance between this oil and the oil of
the sea-mammels PhysSeter macrocephalus and Hyperoodon
rostratus. Marcelet (4) has recently re-examined these
statements and determined that it is difficult to search a rela-
tionship between the oil from the liver of Centrina Salviani

and the oil from the body of a mammel, chiefly because of the
fact that the fat from the different parts of the body differs

considerably in its physical and chemical characters. Among
other statements Marcelet alleges different properties of
different fatty acids and unsap. matters. Carriére and
Bonnemaison (5) engaged themselves particularly in the
research of the composition of the unsap. matter of this oil.
Besides cholesterol and a hydrocarbon, of which they think
to be sqalene, they isolated selachyl, - batyl - and chimyl alcohol
from the unsap. yield.

By a comparison of the analytic statements of the quoted
authors it is striking that some properties show very great

*) Synonims: Squalus Centrina L.
Centring vulpecula Bel.
Centring oxynotus Swain
Oxynotus Centring Raf,
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fluctuations. Having in view the results of Schmidt - Niel-
sen and Artun (6), who have determined the dependence
of the different properties of liver oils the sex on the sample
Spinax niger, we were interested in making researches about
the influence of different physiological stages on the compo-
gition of the oil on the sort Centrina Salvioni especially in re-
gard to the quantitative composition of the unsap. matters.

The variations of the properties in the oils some Elasmo-
branchie in connection with different physiological stages have
been investigated by E. O. Aenlle (7). Beecause of the dif-
ficulties during the war, unfotunately we had no possibility
to obtain this his work.

Thanks to the expedition »Hvar« of this Institute, it has
been succeeded to get a certain number of samples of this rather
rare sort of sharks and moreover in different stages of their
development. Six samples of the oil from the liver have been
examined so far. Only one belonged to a male, two from eggs,
cne from unfructified ones and the other from fructified eggs
with young germs. Up to now the oils from eggs have not yet
been researched at all. :

The characteristics of some particular samples are pre-
sented in Table I.

Number of Lenght Weight

the";an:ple Sex i o in Eg Remark
I. female 64 3,08
11. male 64 3,08
III. female 78 6,85 pregnant
IV. s 71 6,0 pregnant with 9 unfruet. eggs.
V. - — 2,0 undeveloped ovary

pregnant with fruet. eggs.

¥ » 74 74 and foetus in the oviduct.
VII. oil from unfruct. eggs of number 1V.
VIILI. oil from fruect. eggs from number VI.

Oils from the liver are gained by cold straining and oils
from eggs by extraction with ether. It is interesting to note
that the absolute quantity of oil in the fructified eggs is a con-
siderably greater one than in the unfructified eggs:

(4)



unfructified eggs: 45,8%
fructified eggs: 53,7%

Comparing the physical properties of the particular sam-

ples, shown in table II., it is remarkable that there are conside-
rable differences, especially in respect of the specific gravity
and the refraction-index. Among the liver- oils the oil of the
male has the highest specific gravity, while the lowest values
were found in the oil of pregnant females. The oils from eggs
have a much greater specific gravity than the liver oils. It is
further to be noted that the specific gravity of the oil from
unfructified eggs is considerably smaller than that of fructified
ones. It can also be cbserved in table II. that there are, diffe-
rences in the refraction-index and that they are remarkably
great between liver-oils and oils from eggs.
Kollmann, Van Gaver and Timon - David (3)
have found that the oil from the ovary has the specific gravity
0,9106 and the refraction- index 1,4744. These ciphers seem
to be too small comparing them with our own data.

Physical properties of oils from the livers and eggs of

Table I1. Centrina Salviani
Speciiftic Re_ir?ictive Sctiditiea
Sample g;a‘{sy ': 2%" - lp‘o:f‘l? 1on Colour
4 D

1. 0,9119 1,4754 1 gold coloured
1I1. 0,9233 1,4694 1 light yellow
101, 0,9022 1,4691 0 yellow

pale yellow ne_
1v. 0,9034 1,4700 3 arly coloutless
v. 0,9120 1,4756 4 light yellow
VI. 0,9044 1,4706 0 light yellow
VIIL 0,9418 1,4895 5 brown
VIII. 0,9583 1,4883 -3 light brown

)



Chemical properties of oils from the livers and eggs of
Table 111, Centrina Salviani

.‘;"-' & “E ' ZZ' & 0 5 ggsg ) éno-g
sample gad =8 oz |E2E | 2% | 5987 | Fusos

SEEs | E8s | R | 382 37 | ge2 | sUES
2 4 22,5 74,5 0,69 | 168,4| 82,2 4,3 B
11. 31,38 67,41 0,55 | 169 65,3 3,62 4,3
111, 29,34 68,36 0,62 | 152,2| 80,3 1,85 6,1
1v. 30,12 66,50 0,76 | 159,6| 75,8 4,48 151
V. 25,18 74,61 0,56 | 164 70,1 3.2 0,9
VI 28,33 69,65 | 0,37 | 158 | 95,2 2,5 0,65
VII 26,88 3,11 6,5 160 87,C ‘ —_ 0,9
VIIL. 21,36 63,74 | 4,1 | 137,7| 94,3 — 0,75

By a comparison of the chemical characters (Table IIL.) it
is straking that the oil from the liver of the male contains the
greatest quantity of unsap. matters. This fact has been deter-
mined on the sort Spimax niger by Schmidt Nielsen and
Artun (6). It can further be seen that the content of unsap.
matters on pregnant females is a considerably greater one than
that on females with an undeveloped ovary. In respect of the
quantity of unsap. matters, oils from eggs do not differ from
liver--oils. The quantity of free fatty acids is on each oft the six
liver-oils. very smaill. Only in the oil from unfructified eggs
there are enough free acids. In the oil from fructified eggs this
quantity is a much smaller one.

The saponification number in liver-oils varies between
152,2 - 1684. Kollmann, VanGaver, Timon-D a-
vid (3), further Carriére and Bonnemaison (5)
have found much smaller values. The ocil from unfructified eggs
does not differ in its sapornification number from these oils
either, solely in the oils from fructified eggs it is considerably
smaller and accords with the saponification number 133,7,

(6)
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which Kollmann, VanGraver and Timon--David
have determined on oils from the ovary. Between the oils from
unfructified and fructufied eggs there exists a rather great
difference in their saponification number.

The quantity of unsaturated acids, expressed by the iodine
number, is very variable. The iodine number is striking small
at males and much greater at females, especially at pregmant
ones. It is of interest to note thet there is no difference between
the oil from eggs and liver oils in respect of theire iodine num-
ber, though the oils from fructufied eggs show an increase of
the quantity of unsaturated acids. It is comprehensible that
the data of the different authors diverge greatly just in respect
of the iodine number. Van Gaver (2) has found that it amo-
unts to 97,7, Kollmann, VanGaver and Timon-
David (3) 60-73,4, Marcelet (4) 89-105 and Carrie-
re and Bonnemaison (5) 99,5. We could nat agree with
Kollman and the statements of other authors, according
to which the iodine number of the oil from the ovary amounts
to 113,9.

The content of volatile acids, soluble in walter, also varies
on the particular liver oils. The values, we found, are a little
greater than those found by Marcelet (4), Carrieére
and Bonnemaison (5).It is worth notice that oils from
eggs do not contain such acids at all. In regard to the vapo-
rable, insoluble acids our results accord with the statements of
cther authors.

Table IV.
208 e R o&s S SIS
y. 221,6 98 14,6 23 74 116
VL 2125 82,5 13,4 23.3 73,5 103
VI 212,4 91,5 11,8 26 69 137,2
VLI 201,3 109 3,97 24,8 72 153

The chemical properties of fatty acids of some liver oils,
as well as of the oil from eggs, are presented in Table IV. No
special difference can be observed in the compound of acids
between the pregnant female and the female with undeveloped
ovaries, There exists only a difference in regard to the iodine

(N
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number as it is also determined on oils themselves. The pro-
perties of fatty acids from the oil of unfruct. eggs are very
alike those of the total acids, as well as of the absolute iodine
number is cbserved on the oil from fructified eggs. Also accor-
ding tto the quantity of polybromide, which was found, it can be
concluded that there is a decrease of much unsaturated acids.
The relation of solid and liquid acids is rather the same in each
of these oils.

Marcelet (4) was the first that engaged himself in
the research of the unsap. matters from liver oil on the sample
Centring Salviani. By a recrystallization of them he found an
alcohol with the melting point 62-63 deg. He gained acetyl de-
rivate from it, with the melting point 61,5 deg., and basing on
these data he presumed that it is the question of an alecohol
which he isolated from the oil of the seed of ithe black-berry.
Carriére and Bonnemaison (5) have carried out
more precise investigations of these matters. By a crystalli-
zation of the »unsap« in methanol of 80% they got a crystal-
line and a fluid part. By a fractional distillation of these acety-
lised parts in a vacuum they separated chimyl, - batyl - and
selachyl alcohol and cholesterol. Besides, they found among
the unsap. matters 1,4% of a hydrocarbon, which they think
to be squalene. According to the statements of these authors
the composition of unsap. matters is circa as follows: selachyl
alechol (d-a-oleyl-glyceril-ether) 40%, batyl alcohol (d-a-octa-
decyl-glyceril-ether) 38%, chimyl alcohol (d-c-hexadecyl gly-
ceril-ether) 12%, cholesterol 5,6%, hydrocarbons 1,4"/o unknown
matters 3%.

Having in view a report, which was issued by ZirocNa k a-
mya (8), about the possibility of an isolation of the individual
components from the »unsap« by means of chromatographic
adsorbtion, we tried to employ this method for a quantitative
fixation of hydrocarbon, cholesterol and glycerile ethers, using
aluminium oxide, activated by Brockmann (9), as ad-
sorbent. ‘

The separation of the individual components from the
»unsap« on fish oils by the method of chromatographic ad-
sortion has been tried by Morton (10), Swain (11), Swa-
in and Mc Kercher (12) and Cmelik (13). The gucted
authors restricted themselves only to the quantitative deter-

(8)
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mination of the individual groups, eluated with different so-
lutives.

On our own researches we tried to fix the quantitative re-
lation of the individual components by a decomposition of the
fluid chromatogram in a greater number of fractions, as well
as by a preparation of different derivates, as that has been done
by Prelog, Ruzic¢ka and Stein (14) and Prelog
and Beyerman (15) on the research of the matters from
the extract of different organs. Owing to the lack of certain
resources it was not possible to carry out the elemntary ana-
lysis of the individual compounds.

Comparing the individual chromatograms we see at first
that the quantity of hydrocarbons, contained in them, is very
small. Only in one case, i. e. on a pregnant female with fruc-
tified eggs a great quantity of it has been found, which amo-
untend to 40% of the whole »unsap«. While on the other hand
it is interesting to note that the content of hydrocarbons at
other pregnant females, as well as the cil from eggs, was a
very small one.

It is not probable that the hydrocarbon, which was found,
represented squalene as Carriere and Bonnemaison
(5) supposed, for it does not give any additional product with

brome and besides, it has a much lower refration index (n ZS

1,4470) than squalene (n 21‘)) 1,4967). It is probably the question
of pristan, which has been found on different affined squalides.

The quantity of cholesterol can be determined very accu-
rately by eluation by the use of benzen. Very small quantities
of carotinoids which gives to cholesterol a yellowish colour, are
eluted. As it can be seen by the chromatogram, the quantity of
cholesterol in the »unsap« at liver oils varies between 1,1-7,6.
It is very striking that the smallest quantity is contained at
pregnant females and the greatest one at females with undeve-
loped ovaries. The quantity of cholesterol is considerably grea-
ter in oils from eggs. This fact has also 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 fructified eggs
than on unfructified ones.

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

(9)
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igolated in form of a rather thick, yellowish ocil. The identifica-
tion was carried out according to the refraction index n ﬁ’
1,4698 and the saponif. number of the acetyl product, which
amounts to 261.

’ The percentage of selachyl alcohol on liver oils varies very
much, i. e. between 14,07 — 27,1%. According to this fact it
can be concluded that Carriére and Bonnemaisons
(5) findings are a little too great. In respect of their content of
this alcohol the oils from eggs do not differ from liver oiles. It
is interesting that the quamtity of selachyl alcohol decreases in
oils from fructified eggs.

'The quantitative separation of the solid glyceril ethers, i. e.
batyl- and chimyl alcohol could not be carried out so exactly as
on the previously described, matters because by the eluation of
the last rests of selachyl alcohol a part of ‘the batyl aleohol goes
over into the filtrate. The first fractions eluated with ether, on
a mixture of ether and benzene, also contain besides batyl alco-
bol a certain quantity of selachyl alcohol. All ether fractions
consist of batyl alcohol, which was identified by the prepara-
tion of its bis-phenylurethane (melting point 98%) and di- (p-ni-
trobenzoate) with the melting point 68,5 deg. The quantity of
batyl alcohol, which was found, is considerably greater than
Carriére and Bonnemaison (5) have stated and va-
ries at liver oils from 26,5-59% and at oils from eggs 41,6-46%.
According to this, batyl alcohol forms the preponderant part of
the »unsap« on the sample Centrina salviani. It was not possible
to prove any relation between the stage of the sexual maturity
and the content of batyl alcohol, but it is important to remark
that the quantity of batyl alcohol is considerably smaller at two
pregnant females, especially at the sample IV, where this quan-
tity decreases 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 methyl alcohol and acetic acid, the chimyl
alcohol has been isolated. It is the most difficult to be eluated.
This fact has been established by Prelog, RuzZic¢ka and
Stein (14), further by Prelog and Beyerman (15).
The identification has been carried out on ground of its own
melting point (61 deg.) as well as by the preparation of its di-
(p-nitrobenzoate) with the melting point 58-59 deg. It is striking

(10)
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that the content of chimyl alcohol in the unsap. part of liver oils
is very variable (1,9 — 19,2) and that the greatest quantities
were found on pregnant females.

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 for the research.

Liver oils are gained by cold straining. All livers are so rich
in oils that they already yield the greatest part of the oil while
their mincing. In order to remove the water the oils are filtra-
ted over waterless sodium sulphate. The oils from eggs are gai-
ned by extraction by means of ether. Fresh eggs are previously
dried in a vacuum at 50-60 deg.

The determination of physical and chemical properties.

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

The preparation of the »unsap«.

About 5-7 gr of oil are saponified over a vapour-bath with -
20-25 cecm of a 2n alcoholic KOH solution. After the evapora-
tion of the alcohol the soaps are dissolved in 150 cem water and
shaken in the separation funnel, once with 100 ccm and three
times with 50 ccm ether. Because of the neutralization of the
remaining alkalies the united ether-solutions are shaken with 3
cem 0,5n HCI and 20 cem water and afterwards with 5 cem
0,5n alcohal solution KOH ond 30 ccm water. After a redistilla-
tion of ether on a water-bath the unsap, matters are dried in a
vacuum up to their constant weight.

The preparation of the activated Al,05 for the chromatography.

For all chromatographic researches the aluminium-oxide,
activated by Brockmann (9) is employed. Aluminium hy-
droxide is heated in an iron pan on a strong flame for six hours
at a constant stir. After the cooling for 30 minutes in a stream

(1)



CHROMATOGRAME 1.
1,8849 g. were used.

Eluted T
No. SOLVENT Objection
mg. | %o
1-2 light petrolewm 3, 0,2 | hydrocarbons
3—4 benzene 144,4 7,6 cholesterol
5—8 benzene 288,1 15,2 selachyl alcohol
9-10 benzene_ethyl ether 163.6 86 :
9:1 ’ '
11—14 ethyl ether 1123,9 54,3 batyl alcohol
15— .6 ethyl ether 89,7 4,7 baiyl alcohol
17 methyl alcohol 30,7 1,6 chimyl alcohol
18 methyl alcohol + 27,3 1,4 | chimyl alcohol
acetic acid

1, 6482 g. of unsap. were used

CHROMATOGRAME II.

No. SOLVENT e e Objection
mg. | %
1-2 light petroleum, 58 0,3 | hydrocarbons
3 light petroleum traces =t
4—5 benzene 24,4 1,4
6—7 benzene 91,5 5,5 cholesterol
8-9 ethyl ether 320 19,4 | selachyl alcohol
10 ethyl ether 226, 1 18,7 sel;zg;%ﬂ# batyt
113 | sttt sthor 7743 | 468 | batyl alcohol
13—15 | ethyl ether 49 2,9 | batyl alcohol
16 ethyl ether 9 0,5
17—18 | methyl alcohol 57,6 3,4 | chimyl alcohol
W=g0 | el oL T 24 | 13 | chimyl aloohol




CHROMATOGRAME III.
3,25 18 g. were used

13

No. SOLVENT T Objection
mg. | %o
1—2 light petrolewm 8,2 ‘ 0,2 hydrocarbons
3—4 light petroleum 41,2 ; 1,2
5—7 benzene 47,6 ! 1,4 cholesterol
8—9 benzene 4'8 1,3 | cily
T -] P oty 8832 | 27,1 | selachyl alcohol
17—18 bgvfgene_ethyl ether 283,2 8,7 white, waxy
19 b(la?lzene_ethyl ether 194.4 59 buiel altokol
20—25 ethyl ether 954,2 29,3 batyl alconol
26—27 | ethyl ether 145,1 4,4 | batyl alcohol
28—31 methyl alcohol 4549 13,9 chimyl alcohol
sp--g8 | MR GRoAdL % 173,2 53 | chimyl alcohol

3,0016 g. of unsap. were used

CHROMATOGRAME 1V.

Eluted st
No. SOLVENT Objection
mg. 0
1—-2 light petroleum 1240,9 41,3 pristane
3 light petroleum traces —_
4—5 benzene 20,3 ¢,6
6 bemamna.athils. alner 25,1 08 | cholesterol
9:1 v
7 benzene_ethyl ether 36.5 13 cholesterol
3:1 E !
3 bf@lzene_ethyl ether 2,1 0.7
9—10 ethyl ether 422,5 14,07 selachyl alcohol
11 ethyl ether 61,1 2 selachyl + batyl
12—14 ethyl ether 691,2 23 batyl alcohol
15 ethyl ether 105,9 3,5 batyl alcohol
16—17 methyl alcohol 134,2 4,4 chimyl alcohol
I methyl alcohol + i
18—19 e g 1221 4,06 | chimyl alcohol

(13)
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CHROMATOGRAME V.

No. SOLVENT Eluted_ — Objection
mg. | %0
1-2 light petrolewm 15,9 1,3 hydrocarbons "
3 light petrolewm traces —
4—5 benzene 459 8,75
6 benzene 73,8 6,04 | cholesterol
7—9 ethyl ether 210,4 17,2 selachyl alcohol
10—13 ethyl ether 694,3 56,8 batyl alcohol
14 methyl alcohol 31,6 1,9 chimyl alcohol
15 methyl alcohol traces = chimyl alcohol
16 methyl alcohol + traces s chimyl alcohol

acetic acid

2.3734 g. of unsap. were used

CHROMTAOGRAME VL

No. SOLVENT L Objection
mg. I /o

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

3 light petrolewm 6,9 0,3 Jiydrocm“bons

4 light petroleum traces —

5—6 benzene 26,9 151 white, waxy
7—8 benzene 26,2 1,1 cholesterol

911 | Dgnzemeelhyl ether | 4547 | 19,1 | selachyl alcohol
1213 [ bg?lzene_ethyl ether 301,9 12,7 se;cgz%élw‘ batyl
14—15 bjlezene_ethyl ether 166,8 7 batet wlookol
16-19 —‘ethyl ether . 1070,1 45 batyl alcohol
20—-21 methyl alcohol 130,5 5,4 chimyl alcohol
F3-ay. [ methat tHeohol ¥ 112,2 47 | chimyt alconol

(14)




CHROMATOGRAME VIL

2,0071 g. of unsap. were used

15

No. SOLVENT i Objection
mg. | 0/o
1-2 light petroleum 7,7 0,3 | hydrocarbons
37 benzene 539,9 26,8 | cholesterol
8 benzene 7,8 0,3 cholesterol
9—11 | benzene 37.9 . 1,08
12—13 b??lzene*ethyl ether 3229 16,1 calachul slsohot
14 ethyl ether 65 3,2 selglcc’é%lo;‘ vaigh
15 ethyl ether 121,3 6,04 | batyl alcohol
16—19 | ethyl ether 7174 35,7 batyl alcohol
20—22 | methyl alcohol 95,1 4,7 | chimyl alcohol
23—24 Zzztt’;éﬂa;lgwwl * 87,3 4,3 chimyl alcohol

CHROMATOGRAME VIII.

1,7931 g. unsap. were used

No. SOLVENT i Objection
mg, o%
1—=2 light petroleum 9.9 0,4
3 light petrolewm traces —
4—6 benzene 469,7 26,1 cholesterol
7—10 benzene 255,1 14,3 selachyl alcohol
11 ethyl ether 262,4 14,6 semi solid
12—13 ethyl ether 714.2 39,8 batyl alcohol
14 ethyl ether 9,8 0,4 batyl alcohol
15—16 methyl alcohol 53,7 29 chimyl alcohol
g+ R ARt 12 0.5 | chimyl alconol

(15)
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of air it is preserved in a bottle with a grinded cork. Aluminium
oxide, preparated in this way, has according to Brockm ann,
a dregree of activity II.

Chromatographic separation of the individual constituents from
the unsoap, rest.

2—3 gr of the unsap. matters are dissolved in 100 ccm of
light petroleum (boiling point 60-70 deg) and filtrated over a
little bar of aluminium oxide, 2 cm wide and 30 cm high. In
order to speed the penetration of the liquid a weak vacuum is
employed. The eluation is made with light petroleum benzene, a
mixture of benzene and ether, pure ether and methanole. After
that each 100 ccm are further examined for the identification.
After the eluation with methanole the Al,0; is treated several
times with methanole which contains 10% acetic acid. The so-
lutions are concentrated to a small volume, diluated with water
and shaken with ether. After the washing with a natrium hy-
drate the solution is filtrated over a waterless natrium sulphate
and the ether redistillated on a water-bath. It has always been
succeeded to obtain a certain quantity of chimyl alcohol in this
way.

THE IDENTIFICATION OF THE INDIVIDUAL COMPOUNDS |

Pristan.
The fractions 1-2 of the chromatogram IV contain hydro-

carbon which in respect of its refraction index n ?f) 1,4470 and
its boiling point 167-70° (15 mm) corresponds with pristan
(C,5 Hsg, iso-octadecan) (16).

Cholesterol.

The first benzene fractions of the individual chromatograms
contain an entirely pure cholesterol which after a recrystalliza-
tion, melts at 148 deg. This cholesterol with the cholestercl from
gall-stones or with the cholesterol of the firm »Merck« does not
give any depression of the melting point.

Selachyl alcohol,

After cholesterol the selachyl alcohol can 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 %0 1,4698
and the saponif. number of acetyl-derivate which amounts to
261.

Batyl alcohol.

In all chromatograms the ether- fractions contain almost
entirely pure batyl alcohol which after some recrystallizations
from methamol and petrolether melts at 64,5 deg.
Di-(p-nitrobenzcate): 0,8172 gr of the substance are
dissolved in 10 cem pyridin and 1 gr p-nitrobenzoylchloride ad-
ded to it. The mixture is heated on a water-bath for 3, hours,
then dissolved in ether and washed with' diluted sulphuric acid,
water, sodium bicarbonate and again with water. After a redi-
stillation of ether the reactive product is dried in the vacum up
to its constant weight. 1,0182 gr of the substance are gained.

A further purification of the substance is made in the way

of chromatograms. The matter is dissolved in 50 cecm of light
benzene and filtrated over a little bar of aluminium oxide, stan-
dardized by Brockmann (Merck) 1,5x15 cm. Benzeneeluates
contain pure di- (p-nitrobenzoate) which after a recry-
stallisation from alcohol melt at 6,5 deg and constains 4,46% N.
The ether fractiors contain an unchanged batyl alcohol wiht thz
melting point 64,5 deg.
Di-phenylurethane. 100 mgr of the substance are war-
med for one hour at 80 deg with 65 mgr phenyl isocyanate. The
reactive product is rezrystallized first from petrol-ether and then
from alcohol up to its constant melting point 98,5 deg.

Chimyl alcohol.

From the metanolic fractions chimyl alcohol is gained with

the melting point 61°, by the recrystallization in petrol-ether
and alcohol.
Di-(p-nitrobenzoate). 0,7 gr of the substance are dis-
solved in 10 cem pyridin by adding of 0,9 gr paranitrobenzoyl-
chloride, warmed for 2 hours on a waterdbath. A further puri-
fication is made in thd same way as at the batyl alcohol-p-(ni-
trobenzoate). From the benzene eluates p-nitrobenzoate is gained
by the recrystalization from alcohol. It has the melting point
59-60 deg.

n
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CONCLUSION

By the comparison of the physical and chemical properties
of the different liver oils on the sample Centrina Selviani it is
determined that there exist certain differences between fema-
les in the different stages of their sexual maturity. These diffe-
rences are striking in the specific gravity and the percentage of
unsap. matters. It was not possible to fix any differences on
other constants. .

The content of oil in fructified and unfructified eggs was
investigated and their properties compared with liver oils. Great
differences were determined in the specific gravity, refraction
index as well as in the content of free, further volatile and in
water soluble acids. During the period which passes frocm the
fructification and the formation of the germ a great decrease of
the percentage of unsap. matters, total fatty acids, free fatty
acids, the saponif. number and the iodine number can be obser-
ved on the oil from eggs.

The chemical properties of fatty acids from the liver oil of
the pregnant female and the female with undeveloped ovaries
were researched and the results compared with each other. No
essential differences were found. The fatty acids from oils of
unfructified eggs do not differ much from the former either.,
The fatty 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 was attained in the separation of the individual
components from the unsap. matters and their quantitative de-
termination in the way of chromatographic adsorbtion. Only
in one case a greater quantity of hydrocarbon was found, which
is not squalene but probably pristan. It is difficult to fix aj re-
lation between the presence of the exceptional great quantity of
hydrocarbon in the liver oil of the pregnant female and the de-
velopment of gonads for at other pregnant females only an in-
significant quantity of hydrocarbon was found,

(18)
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It is further determined that the quantities of cholesterol,
selachyl-, batyl and chimyl alcohol are verv variable. In respect
of tthe content of cholesterol and chimyl alcohol in the unsap.
yield there exists a difference between pregnant females and fe-
males with undeveloped ovaries.

The chemical composition of unap. matters in oils from
eggs is similar to the composition of unsap. matters in liver oils
and differs from it only by a much greater content: of chole-
sterol.

Basing on these researches it can be concluded that the
development of gonads is in a certain connection with the me-
tabolism of the fat in the liver. Essential differences are deter-
mined in the composition of the fat during the period which
passes from the formation of unfructified eggs till their fructi-
fication and the development of the germ in the eggs.
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ISTRAZIVANJA O ULJIMA IZ JETARA
ELASMOBRANCHIA
IV. Biokemijska studija o uljima iz jetara i jaja
od Centrina Salviani Risso

Stjepan Cmelik

(Institut za cceanagrafiju i ribarstve, Spllit)

Kratak sadrzaj

Kod usporedivanja fizikalnih i kemijskih svojstava raznih
ietrerih ulja vrste Centrina Salviani utvrdeno je da postoje iz-
vjesne razlike izmedu Zenki u raznim stadijima spolne zrelosti.
Te su razlike upadljive kod specificne tezine i postotka neosa-
punjivih tvari. Kod ostalih konstanata nije bilo moguée utvrditi
neke razlike. ‘ :

Istrazen je sadrzaj ulja u neoplodenim i oplodenim jajima.
Ekstrahirana ulja istraZena su i njihova svojstva usporedena sa
jetrenim uljima. Ustanovljene su velike razlike w specifi¢noj te-
zini, indeksu refrakcije kao i u sadrzaju slobodnih, te hlapivih
iu vodi topivih kiselina. U vremenu koje je proteklo od oplednje
i stvaranja zametaka opaza se kod ulja iz jaja opadanje postotka
neosapunjivih tvari, ukupnih masnih kiselina, slobodnih masnih
kiselina, broja osapunjenja i jodnog broja.

Nadalje su istraZena kemijska svojstva masnih kiselina iz
jetrenog ulja brede Zenke i Zenke sa merazvijenim ovarijem te
medusocbno usporedena. Nisu nadene nikakove bitne razlike,
Masne kiseline iz ulja od neoplodenih jaja takoder se me razli-
kuju mnogo od predasnjih. Kod masnih kiselina iz oplodenih
jaja opaZa se porast jodnog broja, a opadanje broja neutraliza-
cije i postotka polibromida, |

Uspjelo je odjeljivanje pojedinih sastojaka iz neosapunji-
vih tvari putem kromatografske adsorpcije i njihovo kvanti-
tativno odredivanje. Pri tome je samo u jednome sluéaju na-
dena veéa kolidina jednog ugljikovodika, koji nije skvalen, nego
vierojatno pristan. Prisustvo izuzetno velike koli¢ine ugljiko-

(20)
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vodika u jetrenom ulju brede Zenke tesko je dovesti u vezu sa
razvikom gonada, buduéi da je kod drugih bredih Zenki nadena
samo neznatna koli¢ina ugljikovodika.

Nadalje je utvrdeno da su kolicine kolesterina, selahil-, ba-
til- i kimil alkohola jako promjenljive. Postoji stanovita razlika
izmedu bredih Zenki i Zenki sa nerazvijenim ovarijem u pogledu
sadrzaja kolesterina i kimil alkohola u neosapunjivom ostatku.

Kemijski sastav neosapunjivih tvari kod ulja iz jaja je sli-
¢an sastavu neosapunjivih tvari kod jetrenih ulja, te se od ovih
razlikuje samo mnogo veéim sadrzajem kolesterina.

Na temelju ovih istrazivanja moze se zakljuciti da je razvi-
tak gonada u izvjesnoj vezi sa metabolizmom masti u jetrima.
U vremenu koje je proteklo od stvaranja neoplodenih jaja do
 oplodnje i razvitka zametaka u jajima ustancvijene su bitne
razlike u sastavu masnoce.

21
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BUOXHMMHYECKOE HMCCJIEJOBAHHME XXHWPOB M3 INEYEHH
H W3 SHLL CENTRINA SALVIANI RISSO

Crenan Ymeamx
(MuctntyT oxeaHorpaguu n pridonosa, Crant)

BriBOI

[lpu cpaBHeHWH (PM3MUYECKHX M XHMHYECKMX CBOMCTB Pasyuy-
HbIX KHUPOB NeueHy BuAa Centrina Salviani ycTaHOBJEHO cyllle-
CTBOBaHHE H3BECTHBIX Pas/IMYMi MeXJy CaMKaMu B Pa3HbIX CTa-
JHSAX TIOJNOBOH 3PENOCTH. DTH pas/Muusg OCOOEHHO 3aMeTHLI IpH
PacCMOTPEHHH YIeAbHOrO BeCa M IPOLEHTa HEeOMblISEMbIX Be-
mecTB. Mexy oCTalbHBIMH KOHCTAHTAMH He y/Jalochb yCTaHOBUTD
KaKHX JHOO pasJuuHui.

MccrenoBan cocTaB xHpa B HEOIIOLOTBOPEHHBIX H B OIUIO-
JOTBODEHHLIX sfax. V3BieuyeHHble XUPBI ObIIH HCC/EL0BZHBI
M UX CBOWCTBA CPaBHEHbI CO CBOHCTBAMH XKHDOB IedYeHU. Dbliu
yCTaHOBJ/eHb!l 60JblliMe PasHHULI B YJAeJbHOM BeCe, B Il0KasaTeie
pedpaxiuuy, a Takxe B COJEpPKAHMH CBOOOJHBIX, JEeTyuHX M pa-
CTBOPAIOIIMXCSE B BOAE KHCJIOT. B mMepuHox BpeMeHM cieLyHOLIUH
3a ONJIOAOTBOPEHHEM M 0oOpasoBaHHeM 3SMOpHOHA 3amedaeTcs
B JKHMpe, II0JyyaeMOM M3 UL, IIOHHKeHHe MIPOIeHTa HeOMbI/ISIeMbIX
BeleCTB, OOLero KOJM4YeCTBa XUPHBIX KHUCIOT, CBOOOJAHBIX XKHP-
HBbIX KHCJIOT, KO3(p(pHLHEeHTa OMBlIeHHS H Koe(pHUHEeHTa HOJa.

Hanee uccrenoBaHbl XUMHYecKHe CBOMCTBA MKHMPHBIX KHCJAOT |
M3 XMpa neyeHH OepeMeHHOHM CaMKM W CaMKH C HepasBUTBIMH
SSMMHHKaMH, a 3aTeM CpaBHeHbl Mexay cobo#i. CyuiecCTBeHHOH
pasHUIBl HailzeHO He ObWIO. OT 3TUX KHCJAOT Tak)Ke MHOTO He
OTNIMYAJMUCh W JKUPHbIE KHCJOTHI HOOBITHIE W3 XKHPa HEOMJIOMLO-
TBOPEHHBIX fIML. B KMDHBIX KHCAOTax MOJy4YeHHBbIX H3 OIICLO-
TBOPEHHBIX fIHMI] 3aMeudaeTcsl MOBLIIIEHHe KOa(HlHeHTa HeHTpa-
JH3allu¥ U NPOLEeHTa INOJHOPOMHAA.

[lpy mnomomu xpoMaTtorpacduueckoi afcoOpOUHH Y1an0Ch
BBIJENUTb HEKOTOPbIe COCTaBHbIE YaCTH U3 HEOMBI/ISIEMbIX BEIECTB
H CHeNarb MX KOJHYeCTBEeHHBbIH aHa/u3, IIpH 3TOM, TOJABKO B OJ-
HOM Clyuae HaWJEeHO 3HAYUTENbHOE KOJHYeCTBO yIJeBOAa HO He
CKBaJieHa, a BEPOSTHO INpHCTaHa. TPyAHO MPENNOJNOXKHTb Cylle-
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¢TBOBaHHe CBfISH MEXJy HCKJIOUHTeJbHO OOJbLIHM KOAMYECTBOM
yrieBoJia B XHUDPY IeueHH OepDeMeHHOH CaMKH M pasBHUTHEM IOHAJ,
BBUJY TOr'O, UTO y JAPYrHX OepeMeHHLIX CaMOK Hal/JeHO TOJIbKO
HE3HAYHUTeJbHOE KOJMYECTBO YIVIEBOJA.

[anee ycTaHOBJIEHO, YTO KOJIHYeCTBO XOJIECTEDHHA, Cedaxull
—, 6aTHI — ¥ KMMUJ aJKOTOJsl OueHb HEeMOCTOSIHHO. Mex iy Oe-
pPEMEHHbIMU CaMKaMM M CaMKaMM C HEPA3BUTBHIMH AMYHHKAMH Cy-
IeCTBYeT 3HAUMUTeJbHAas PasHHIA B OTHOILIGHUH COJEpIKaHHs XO-
JecTepHHa M KUMHJI-aJKOT0Jsl B HEOMBLISEMOM OCTaTKe.

XUMHYECKHH COCTaB HEOMbBISEMBIX BellleCTB B MDY H3BJe-
YeHHOM M3 SIMI[ 110J00eH COCTaBY HEOMBIJISEMBIX BEIUIECTB B XKHUDY
MeyeHH M OTJIMYAeTCsT OT HUX TOJbKO ropasfo OOJLLIHM CojJep-
XKaHMeM XoJiecTepHHa. Ha OCHOBaHMH 3THX HCC/AEJOBAHUU MOXKHO
CleaaTh BBLIBOJ, UTO Pa3BUTHe FOHAJ HMMeeT ONpeJeJeHHYIO CBSA3b
c MeTabo0/u3MOM XKHMpa B IledeHH. B npomexxyTKe BpeMeHH OT
00pa3oBaHHsT HEONJNOJOTBOPEHHBIX SHL A0 OIUIOJAOTBOPEHHS H
pasBuTHS dMOpPUOHA, B ffillaXx YCTAHOBJEHbI CyllecTBEHHble pa-
3/IMYMsl B COCTaBe MKHPA.
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