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lntroduction 

ln the· preliminary rnport about the o,ils from the livers o.f the 
adriatic El'asmobronchias _it was indicated to the possibility of 
their practical utilisation with .regard to the high content of oil 
in the· liver, a,s w:ell as to the great percentile part of the liver in 
the weight of their bodies. 

ln the continuation of these wor ks the physical and chemical 
charracters -of oils from the liver -o·f difforent Selachias v./e-re exa1 
mined, while! the reseairches about the oils froim the livers of 
other sorts of Elasmiobranchias will be brought in the next de
monstrations. 

The g:reate-st part of these sorts can also be found in ,other 
seas, thus their oils are examined in a great deal, especiaHy by 
T s u j i m! o to, S c hm' i d t - N i e-1 s e n and otheir a.uthors. 
But as the results of the1 particular authors diverge, ow,ing per
haips to the different methods of their works or even more per
haps to the ecological factors, the necessity ap,peared tol carry 
aut systematical researches on adriatic sorts by the application 
of a single method . 

EXPERIMENTAL PART 

Preparation of samples for analysis 

For all the researches in the frame of this work the oils from 
the livers were obtained by filtering, excep,t th,e: oil of Scyllium 
c;anicula, which is ga,ined by extraction w:ith the help oit ethyl 
ether. 
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: Grossly reducend to p•ieces the live-rs are kept in a termostate 
at a temperature of 70-80 degrees. C for cca: one hour. The se
parated oil is decanted and filtered over ainhydrous natrium sulp
hate in a funel for the warm filfration i lf. can be observed that 
some livers separate the oil very easily, while some of them 
do,n't separate any1·hing although they contain a\ great percen " 
tage of oil. From such livers the oil is being obtained by filtration 
through a tissue for collation. The oils are kept in brown bottles 
under inert gas (C02). 

Forr the analysis native oils are! used, v-Aithout removing the 
glyceride which ;;; being separated at lower temipemtures. 

A. PHYS-ICAL CHARACTERS OF O-ILS. 

• The ~pecific gravity _of the oil is bei:ng fixed by mF!ains of a 

p~cnometer and calculated on 
1t ·C. The fixatioH of the refrac

tive index has been carried out with the refractomieter by Zeiss
Volny. The solidification point of the oil has been fixed according 
to the usua,I rule-s,. • 

B. CHEMICAL CHARACJERS· Q:F OILS. 

1. The unsaporiifiable m;atter. 

The determination of the unsaponifiable part has been de
cided by Fahrion 's m:ethod, which has proved to be ·a specially 
appropriate one for the exam:inations of fish oils. The shaking of 
the unsa,ponifiahle part w1ith the help of ethylether by this m;ethod 
has given m1uch better results than the shaking with petrolethe1· 
by other methods. The defectivness of Fahrion's method is the 
fact tHat in some cases there orise rather long lasting emulsions, 
which have to be removed by addition of small quantities of 
alcohoL The unsaponifiable rest is being dried at l 00 degrees C 
to its consta.nt gravity. 

2. The free fatty acid value 

The determination of the value of acidity has been decided 
in the usual way by the titration with .n/10 KOH together with 
phenolphatalein ci-s indisator. For the ana-lys,is the o:il.is being dis
soJved in a, 50 crni mash of equol ,parrts of other and entirely 
neutral alco,hol'. 
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3. Saponification num:ber 

• By this fixatio:n it ha1s been ip.roceeded acc-ording to, the i·ules, 
indicated in the Jugoslaw j:,harm,acopoeia., About 2 gr. o,il have 
been soaped with 25 ccm. of cca.. 0,5n alcoiho,lic KOH on a wa
ter bath, thus that it was being under a ć:onstan~ boiling for 30 
minutes. The ho~ solution w-as being titrated wiith 0,5n HCI w.ith 
phenolphtalein as indicator. : 

Afte r that 25 ccmr. of 0,5 n KOH waSt bein,g ' warmied til its 
boiling for 30 m;inutes and titrated w1ith 0,5 n HCI. 

, lf we miark the weighed quantity of o,il with A and the:qua,n
titč of the alco-ho1lic KOH sp·ent for soaping, the used qua,ntity of 
oil with D, wre get the saponification numher calculating hy the 
following formiula : 

saponification numiber 

4. lodine number 

28,05 .D 
- - - A--

A particular attention has been devoted to the determination 
of the iodine numiber. Because of the deficiency of the necessary 
chemicals the determination hy Hanus or Wijs could not be mode, 
the,refore the scwlled brom!Omietric m1ethod w.as used, which also 
gives ve.ry exact results. By the 1eff.ect of kali um brom at on ka:lium 
bror:nide thej free brome arises. which binds itself on ·the· oil. The 
superfluity of brome is being retitrated with the help of natr ium 
arsenite. 

O, 15-0,2 gr. oil is being weighed in Erlenmoyers' little flask 
w ith a glass stopper and dissolved in 10 ccmi. o,f tetrachlorm:etha
ne. 50 ccmI. n/10 ,KBr03, 1 gr .. K:Br and 10 ccm. of diluted HCI 
(12,5%) is being added and son owly shaken. Before adding the 
acid tlie stop per is to be smear ed with concentrated phosphor 
acid because of the isolation . 

Aifter 20 hours st-anding in darkness it is, being well shaken 
again, adding 10 com. n/2 Natrium arsenite to1 it and shaken for 
so long tili the s.olution ge,ts entirely diswloured. Thereafter 20 
ccm:, o.f co-ncentrated HCI is being added and titrated with n/1 O 
KBr03 with an addition of som,e drops of ind i goćairm 1irie tili a 
faint yellow colour. 

The blind ečiperi ment has been mode ·in that way that 10 ccm. 
tetrachlormetane w,ith 25 ccmI. n/1 O KBr0:i and 1 O ccm. diluted HCI 
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(l 2,5%) has been left in the dark fo1· 20 hours, th;Jreafter, • ofter 
adding l O ccm, of N!atrium arsenite and 20 ccm, of concentrated 
HCI, titrated with some drops of indigocci1·mine tili a faint yellow 
_colour_ _ 

lf w,e rnar_k the number of cubics of 1n/l O KBr03 s,pent on the 
titration of the oil (50 measured - consumption on the titration) 
with a, the cubics spent on the titration of the blind experim;ent 
(25 measured - consum;ption on the J-itration) with b and the 
weighed quantity of oil with g, then the iodine numrber is to be 
_calculated by the following formula: 

iodine numbe1·: • _(a-b) • 
1
'
2692 

g 

5. Reichert-Meissl' s -number. 

With lhe waler vapour the fatty acids, which are marked by 
Reichert-Meissl' s numher, are being determined by means of an 
ap:paratus of strictly prnscribed dim:ensions, Far the analys,is 5 g 
of oil soaped with 2 ccm1. 50% NaOH and the addition of 5 ccm , 
waterless glycerin is being used. After 5 minutes soaping, 90 
.ccl'r'J. hot distilled water, 50 ccm. diluted H2S04 (20 ccm'. of con
centrated acid on l liter o.f w:ater) are being added. 

The distillation is being 1·egulated in that w1ay that l l O ccm. 
of the dis,tillment is to be put down in 20 mrinu.tes. Of the, fil
trated distillm,ent 'IOO ccm'. with n/10 KOH and ari addition of 
phenolphtalein as indicator are being titrated . 

The blind test is performed in the same w•ay, but without the 
use of oil, 

lhe difference of the consum,ption of kalium, hydrate: by the 
titration at the main test multiplicated with l ,l gives the Reichert
Meissl's number. 

6. The determfoation of Helmel''s number. 

By this number the quantity of in water insoluble fatty acides, 
included the unsapo·nifiable matter, is being expressed i:n pe1·
centages. 

2-3 g of oil is being soaped on a water bath with SO: ccm. 
akohol and l g. kalium hydmte. After the alcohol wias disva
poured, the rest is being dissolved in 50 ccm. warrn wiater ancl 
acidula.tf'!d w:ith 20% HCI tili the stronf:_l sour readion _ iAfter th e 
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separation of the fatty acids a small weighed quantity of paraffin 
is being added, less the acides miight not pass through the filter. 
The solution has to, be· left on a hot water bath, tili the fatty acid s 
are separated on the surface and the fluid below. them gets 
clear. When the acids have got solici, the solution is being fil 
tered 1-hrough a weighed filter and washed for so long tili the 
reaction on, chlorids disappears. The filter with the fatty acids i~ 
being d1:ied in a srna/I tared bowl for weighing at: 95 degress C 
tili its constant weight. Because orf the prevention of the oxida
tion of fatty acids it is being dried in an atm,osphere of inert gas. 

C. THE PHYSICAL AND CHEMICAL PROPERTIES OF FATIY 
ACIDS. 

The fixation of physical and chemical constants shown on thB 
Table 3 is rno:de according to the former indicated p,rescriptions. 
The quantity of insoluble hexabromides is being fix,ed in the fol
lo·wing w!ay : 

From, the w~ter solution ~of kalium, salts of fatty acids, re1 
maine·d at the determination oif the unsaponifiable rest, the fatty 
ocids are precipitated wi,th a· 20 percentile HCI acid and shaiken 
with ether. The e1her solution is being washed with water til_l th e 
disappearence of . the reactrion on chlorides and dried w ith the 
help, of waterless natriurn sulphate. The larger part of ether is 
being foredistilled on a wate1- baih and the resi removed by 
drying !in the drying place at 60-70 degress C in 1he current of 
inert gas. 

A:bouf l g. cf the fatty acids is being dissolved in l o, ccm. of 
E:ther a,nd cooled in the i-efrigerator through l O m;i,nutes at -1 O 
degrees O. lnto this cooled up solution 0,4 ccm. of bromine are 
being added, drop by drop frorn the microbiretl'e al constant 
stirning . After 2 hour s of cool:ing a•t -5 deg,rees C the bromed mass 
is being moved into the little_ tube .of the centrifuge and , centri
fuged cca 5 minutes. The etheral· solution is being thrown away, 
while hexabromides are being sha-ken with 5 ccm. of ether 
(-10 C) and centrifugated anew. Th is is being repeated for so long 
tili the hexabromides get entirely white. After drying at 1001 de-. 
g1·ees C tili the constant girav,ity the wleiight is being caloulated on 
the used quantity of fatty acids. 
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Table !. 

Physical 

Species 

Acanthias 
'Clulgaris Risso 

Scgllium 
ste/la,is L 

Scgllium 
canicula L. 

Murtellus 
vulgaris 

(Miill. et Henle) 

Mustellus 
laevis. Risso 

Galeus 
canis Bp. 

Lamn2 
cornubica 
(Omel.) 

1 • Squatina 

·1 · angelus Bp. I 

properties of oils from· adriatic 

Elasmobranchia 

Specific 
grovity 

15 
d4 

0,9s03 

0,9215 

-

0,9291 

0,9247 

0,939-1 

0,93il 

0,9323 

Refractive 
index 

20 
n~ 

lJ 

1,4769 
1,4786 

1,4787 

1,4816 

1,4805 

1'4749 
1,4798 

1,4805 

·1.4836 

1,4840 
1,4875 

livers 

Solidifi-
cation 
point 

2 

-2 

-

7 

8 

6-7 

5- 6 

4 

.. 

Colour 

light yellow-
nearly 
colourless 

gold 
coloured 

light brown 

light yellow 

oronge 
coloured 

light yellow 

light yellow
nearly ,, 
colourless 

gold I 
coloured I 
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Table JI . 

Chemical properties of oils from odriatic 

Elasmobranchia livers 

I 
-

Unsapo~ _ Free Sa poni- Reić:hert 

I Species : nifiable fotty fica1ion Jodirie· 
:~eissl •· 

mat,er ocid i No. No. . No. 
: 
i. ---- - - ·- - -

Aca11thias 
flulgaris 6,28 0,7 176- 156 (l, '2 

Risso 197,'J 

--- .. 

Scyllium 6,32 0,3 195 175 - 0,3 
stella, is L. 175,7 

Scyllium 150-- 4,3 201,3 0,9 
canicula L. 150,9 

Mustellus 
valgaris 2,56 2 180,9 167 0,8- 1 

(Miill et Henlel 

. 
Mustellus 

laevis 1,95 o.s 195,3 .. 146 0,1 
Risso 

Ga 1eus 
carzis Bp. 0.71 r,s 186,7 159,8 0,16 

lamna 1,1-
c:Jrnubica 9,?5 1,3 195,6 176 .0,27 
(Omel) 

- : 

Squatina 201 ,'1--
angelus Bp. 1.03 0,4 191 206 

0,1 . · 

--

- . 

Het>r er 
:.No. 

' 
- · ·-· 

ss, '!· 
';'! 

. .. 

94,'J 

.. 

87,8 

96,1 -· 

93,2_ 

.. 

SR,4 
·-

92,7 

•. I 95,6 

I 
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Table 1/f. 

I 

Physical and chemical properties of fatty acids from 

adriatic Elasmobranchia liver oils 

So idi- Neu•rali- Unso-
Melting Jodine luble I Speci es fication Colour zotion 

point poinr No. No. hexobro-
mides 

Acanthias 
light tJulgaris 30 32 178,S 133 - 28,5 

Risso brown 139 

Scyllium 28 34 yellow 197,6 113,9 20,9 
stellaris L. 120,1 

Mus•ellus · 
light 165,1 -

1•ulgaris 31 34 196,1 45,9 
(Muli. et Henle) 

brown lb8,S 

Musttllus oronge 
laetJiS 32 35 cole- 193,2 168- 51 ,7 
Risso 170 -

ured 

Galeus 32 36 light 195,2 165,4- 19,7 
canis Bp. brown 167,5 

--

lamna 
cornubica 32 35 light 186,8 185,5 15,5 
(Ome!.) brown 

Squatina 32 34 brown 190,8 170,5 19,9 I 
anielus Bp. 

J 
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Table IV. 

Qualitative reactions of adriatic Elasmobranchia 

liver oils 

I VI ... .ti 
C o o >-,, u o ,J'I o·u C E V) :f o ::, :f Tortelli 

E o 

I Species u ... + o u 

" 
., 

Joffe 
..r:·-.,. 

T ..... C. C o o u "' CII V) z "' :c o o 
:f 

,,, 
..<::~ J: u V a.. ---

ofter 
Acanthias 

dork 1 min . dork · 
vulgatis vio1et vir.>let violet inten-
Risso 

violet sive'y green 
green 

----- --- --- ---
ofter 

Scyllium yellow feeb ly brown yellow 5 min green 
stellaris L. violet feebly 

green 
---

Scr,'lium red red light 
brown brown brown -

canicula L. 

I 
brown green 

l'vfustellus dork dork dark 
vu ·garis viole! ye llow green 
(Miill et Henle) 

v'olet violet violei 

---

Masle/lus 
after 

red light 5 min . dark 
latwis brown brown viole: yellow 

o live-
Risso 

green 
green 

- --
ofter 

Galeus dark dork 5 min . light 
canis Bp. vio let viole! violet violet ol ive- green 

green 
--- ---

lamna 
feeb ly after light 

cornubica brown violet brown brown 5 min . 
(Omel.) 

g reen 
green 

S"quatina red red violet afte r light 
a11gclus B. brown brown red brow n 5 min. 

g reen 
green 

...--.-----

HCI . 
conc 

-

-

·-

-

-

-

--

-

--

I 
--

I 
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DISCUSSION 

ln regard1 ofthe specific gravity and the refractometrical in
dex it doesen't almost eX'ist a,ny difference between one's ovv1n re
seorches and_ dotas, which have been found for the same sorts 

1

in other seas. ln some cases there have been achieved smaller 
and in others greater results. FO:r the solidification point of oil 
theie almost have not been found any datas, which could be 
compared with one's owns, except for the picked dogfish, for 
w'.h!ich B ·e r I i n go z z i (3) alleges; the solidif.ifotion point of ~3 
J-ili - 5 C. • 

The colour of the oil is charncteristical far each sort and on
ly in rare- pr~bably pathological - 1 cases a difference i•n the 
colour can be observed . Tili, the tem)Peratur e of 20 degrees C 
they are clear and transparent. Below this temperature they be
gin to get troubled ·a;nd be,lo,w: 15 degrnes C the larger porti o.f 
them separates s~lid glycerides. •• 

This grou,p of .fish oils distin.guis.hes it self geinernlly by a high. 
content of unsa,ponifiable substances, wihich reaches by some 
sorts also 80% . These unsaponifiable substances consist in the 
main_ point of unsatured hydrocarbon squalen, further batyl and 
~elachyl alcohol and, cholesterin. Ali these substances diminish 
the practical value of oils. ln ali sorts of adriatic Elasmobranchis, 
resemched up to now1 the unsa,ponifiable rest is a very sm;all one, 
in some cases even smaller tho•n the valu,e found for the s.ome 
sorts by o,ther auto,rs. Thus S ch mi ,i di - Ni e I s ,e n and A 
F I o od (1) have found by the picked dogfish 7,7-12,7%, fond 
Le· x o v (2) 12,31 %. Acco1rding to the w:o,rk of B e r I i n g o ·i: z i 

·(3) 1he quontity of the unsoa,py rest amiounts a1· this sort to 1,53% 
thus less than it has been found at one's ow;n researches. Also by 
som:e o,ther sorts the ow:n re·sults are greater ones than the value 
found for the sarn:e sorts in other seas. Ma r c e I e t (4) has 
found only 0,.9% by the sort Scyll ium stellaris and T s u i im: o to 
(5) 2,51 % of unsoapy part by the mackerel shark (Lamma cornu
bica). The corn/poiund of the unsoapy part' is not corn\oreherided 
in these reseairches. 

The free acid value by this oils is a very smoli one as rule 
and only in rare cases is it1 greater than 2 .. ln this point the lite
rary datas are coriforrni with the ow1n results . 
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The saponification num1ber generaJly differs between 180 and 
1;95 .. ''The same· values havei been found at the same ior .. similar 
~~irts ~ by o,ther researchers. Solely S c h m. i d t - N i e I se n • (1) 
has found a smaller number of sapo,nifiwtio-n (153-166) bYi pi-
cked d~gfish (Acanthias vulgaris). • •V· 

• : At the determ:inati_9n-- of the iod1ine number the1·e have 6-_een 
found rathe•r diffe-re:nt values. By the picked dogfish the iodine 
numlbe,r is. - a much' gr:eater one than the, values found ·by 
Schmidt-Nielsen (1) 103-128, Lexov (2) 110,1 ·and 
B e r I i n g o z z i (3) ·140_ Also by Squatina angelus <1 greater 
i odi ne num:ber w,as found tha,n it is alleged by Le w ko w i t c h 
(7) 157,3. ln 1·he other cases the ioidine number conforms with the 
val·ues fo.und by other a-uthors as for a,s the ques,tion is of o,ils 
gained in the same way, e. i. by filtering. According to the quan
tity o,f unsaturated acids. these oils can! be com;prised among 
druying o;ils. An exceptive case of the oil frorn1 the IJvers of the 
Elasmobranchis with a loW' iodine number (56,5) ha,s been found 
by T s u i i moto (6) e. • i. al1 a sort -of shark (m:ejiro-za rne) from 
the Pacific. . • 

About the va1pourable a:nd in w;ater dissoluble fatty acids 
there cannot be found any datas in the dis.poisable literature. So
lely B e r I i n go z z i alleges the Reichert Meissl's nurnher 0,6 
for the Acanthias vulgaris. ln o·ne 's own wo,rk the value5.found are 
very srna li ones and correspond to the values of the cod I iver oil. 

For Hehner s num1ber e. _i . the quantity oil in w!ater insoluble 
fatfy acids, the unsaponifiable resJ- included, there has also been 
foun-d the dota ot B e r I i n g o z z i (3) e. i. for Acanthias vulga
ris (94). Of the examined sorts two distinguish themselves by the 
relat'ively low Hehne-r's s number, e. i. Syllium yanicula a-nd Ga
ieus canis, w.hile at the other sorts it is between 93-98. 

ln ~egard of some characters, -especialy physical ones, the 
fatty acids shoW' a great conformation, while in chemical co-n
stants, as the iodine num1ber and the insoluble hexabromides 
1·hey differ considerably. Verifying the datas from the. literature 
it w:as no-t possible to co:nfirm. Ma r c e 1-e t' s· (6) sta·tement accoir
ding to which the acids from the I iver oil of Scyllium stellaris con
tains 46% insoluble hexabromides. 

Also in regard of the qualitative reactiom between these oils 
there· exist certain differences, that is very interesting just with 
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regard to the fact that the question is of very nearly related sorts. 
There are in genernl two1 tokes, e. i. one, whiich g,ives wiith concen
trated sulphur acid and fumans nitric acid a .dark violet colou
ring, and the other, which gives wtith the same reagents u, brown 
or red-brown colo1ur. Acording to Tortelli-Ja.ffe the reaction for 
fish oils is also not equal everywhere. By the picked dogfish it is 
intense green, by the sort Mustellu·s vulgaris yellow a·nd by the 
sort Geleus canis olive green. lt is: inleresting tha-t the reaction 
whh phosphomolydaenic • acid e,ither doesn 't alwa.ys give the 
same colour, but changes ali possible nuances between dark 
green and lig1ht green . 
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ISTRAŽIVANJA O ULJIMA IZ JETARA ELASMOBRANCHIA 

I_ I. sao:pćen je 

Zaključak: 

U:l,j-a iz jetara ra.zličitih Elasmpbranchia već\ . su više puta· bila 
predmetom. istraž,ivan,jo. Između re,zultata" pojedinih autora, 'po
sto,je dosta veli1ka mzmimoilaženja, što je vjero,jatno posijedica 
ra-zliči ,tih m!e·tod:a1, rada1, a još više; m;o,ž.da e:kobš•kih faktora. Da 
bi se dobio, pregled o svo:js.tvim1a ulja iz jadrans,kih Elasmpbmn
chia,, te is,ta mpglo uspo•rediti ·sa svojstvima istih vrsta u; drugim 
_m101rim1a, podivrgnute su sve\ jadrain1s,ke vrste sistem'-ats,komi ispiti
vanju i to sa ,istom m:etodikom. P,ri tom;e su _određene i razne dru
ge konstante kojih dosadašnja litemtura ne spominije. 

1 U1 p1riJo,ženim tahelam,a •iznesen1i su rezulta.t,i izvršenih is:tra
živa.nja,. Za is:pitivan,je urpotrebljena su ulja dobivena iz jetara 
cijedjenjem: ,i to bez prethodnog uklanjanja čvrstih glicerida koji 
se počinju izlu -čivati kod temperature ispod 20 C. 

Primj,ećuje se, da je ko·ličina neosa.punjivih tvari razmjerno 
vrlo mala, po•gotov,o a•ko uzmremo u , obzi·r da kod ulja i,z jetara 
nekih Elasm!Obranchia može doseći i do 80%. U pogledu: n•ekih 
komta.nata postoje vrlo male razlike izm:edu pojedin,ih vrsta . 
Jedino kod iodnih; brnjeva, te kod netopivih heksabromida1 po
st·o,je, znatne razlih između pojedinih vrsta. 

Kod kv,alitativ•nih rea,kcija postoje između ovih ulja s~anovite 
razJi.ke, što, je za:nimljivo s obzirom na činjenicu da se radi o vrlo 
bilizu srodnim vrstarna. 

l.Jjporedu,jući dcbive,ne rezulta,te sa svojstvima u.lja iz .jetara 
ba1kala,r'a1 (Oleum jecoris aselli) p,rimjećujemo da između njih po
stoje samo, vrlo male razlike. Prema tome postoji m·ogućnost prak
tične upotrebe ovih ulja kao zarn:jene za baka,larnvo ul,je, tim 
više što je na temelju preliminmnih i·spitivain.ja za,ključeno da sa
drže zna,tne količine vitam'ina, ls.tmživanja o vitaminima bit će 
obj,avljena u jedinom od slijedećih saopćenja. 
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vICCJlE}.(OBAHI15I }J{l1P0B I13 TIEYEHI1 ELASMOBRANCHJA 

li. C O O E I.U; E H I1 E 

B bi B o)], 

}t{11pb1 HS ne•1eH11 paaIIb1x Elasmobranchia 6b1JIH yme He

CKOJihKO paa npej],MeTOM HCCJie)J.oBaHM5I. Me>l<)],y peaym,TaTaMH 

orp;eJ11>Hb1x 11cći1e11,0BaTeJ1ew cylll,ecTByIor 60J11>rn11e pacxom)J.eHM5I 

'!TO, BepO51THO, 5IBJmercH HOCJJe/1,CTBHeM pa3)111lJHb!X MeTOJJ.OB pa-

60Thl, a BO3MO)l(HO elll,e 13 6om,wei1: Mepe UOCJ!e/1,CTBOM BJlirn-H 

HH5I cpe/1,bl Im ycJIOBJ.151 H<l13HH opramt3MOB. t.Iro6b! UOJIY'IHTb 

1<apr11Hy o I<a•1ecrnax )ImpoB oT Elasmobranchia A11,pHarnqecr<0ro 

MOp5I, 11 tITO 6b1 11x Mo)I<HO 6b!J10 cpaBHl1TL c r,a'feCTBaM11 Hmpon 

rex )l(e coproB H3 11,pyrnx Mopel:i, no11,Beprnyr1>1 BCe copra HrnpoH 

A/J,pl1aT11'feCKoro MOp5I CHCTeMaTJl'feCI<OMy 11CCJ1e).\OB8HHIO no TeM 

)l(e Mero)J.aM. TipH aTOM 6h1Jrn onpe11,e11eHhl H paa1-lble Apyrne no

cro5IHHbie O J{OTOpblX cylll,eCTBYIOlll,a51 JrnrepaTypa He ynOMHttaer. 

B np11JJO»<eHm,1x ra6mm,ax noKa3aHhI pe3ym,ran,1 c11,enaH

HhlX 11cci1e)J.0BaH11w. Am1 11ccne11,OBaHHH 6wm B351TbI Hrnpb1, nony

tieHHhle H3 ne'feHH Qe)l(eHbeM 6es npe)].Bap11reJIMIOro OTCTpaHeHM5I 

rnep)].b!X rJll1Qeptt)J,OB, l{OTOpbie l-Ia'fl1HaIOT Bb!,ll,eJl5ITbC5I npH TeMne

parype 20° C. 
3aMe'Iaerrn 'fTO J<OJIJl'IeCTBO HeOM blJ15IeMblX Belll,eCTB cpaBHH

TeJibl-lO O'-leHb MaJJO ; oco6e1rno, eCJIJ,1 npl1H51Tb BO BHHM8Hbe, '-!TO 

y >1<11pOB 113 ne':le1m Her<0Topr,1x Elasmobranchia OHO MO)l<eT 1~0-

cr11rnyTb l1 80¼. LI-ro Kacaerrn Htl<OTOpb!X OOCTO5IHHb!X cyw,e

CTByer O'ffHb MaJJeHhl<a5I pa3HHQa Me)l{AY OT/1,eJibHb!MH copTaMl1. 

E11,11HCTBeHHO y l1OP,l1CThlX
0 

'111CeJI l1 y HepaCTBOp5IeMb!X rer<ca6po

Ml1,ll,OB cy1Qecrnyer 3Ha':111TeJibHa5I pa3HHQa Me)I<HY OT)J,l°JII, HhlMH 

copTarvm. 

B 1<a•1ecrnemI1>1x peaKQH5IX cyw,ecrnyeT Me)l<AY aT11M11 )K11-

paM11 onpe/l,eJiettHa5I pa31m1~a, 11 a ro o,1eH1> 11HrepeCHo BDWAY Toro, 

'ITO aro OTHOCl1TC5I Ha O'-!eHI, UOXO)l(l1e copTa. 

Cpanmrna5I nonrIem1we pe3yJI1>TaThl c 1<a'-lecrnaM11 :»n1pa 113 

neqe1rn Tpec1<11 (oleum jecoris aselli), saMe':laeM, '-!TO Me)l(AY HHMH 

cyw,eCTByer O'feHb MaJieHLKa5I pa3HHQa. TioaTOMY BO3MO)l{HO 

npaKTH'-!eCKOe ynoTpe6J1eHHe 8Tl1X )KMpOB BMeCTO )l<Hpa TpeCKH, 

TeM 6onee, ~no Ha OCHOBaHl1H npeABap11TeJibHhlX Ollb!TOB aa

KJIIO'-letto, ':!TO OHl1 CO)].ep)l(aT 3Ha'IHTeJJJ,HOe 1(OJll1'-leCTBO BHTaMHHOB. 

l1ccJ1e/l,OBaHHe BHTaMl1HOB 6y/l,eT OOJ<a3aHO B O)J.HOM 113 CJieAy

lOlll,HX coo6w,eH11.w. 
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