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The Standardization 
Liver Oil 

Further Suggestions on the Use 
Nitrate Color Test 

BY WALLACE H.  DICKHART 

I 
N last  September 's  edit ion of 

this  journa l  the wr i t e r  pub- 
lished an article on the be- 

havior of fish otis wi th  u r a n i u m  
n i t r a t e  and pyrogallic acid. At  
tha t  t ime a method l was proposed 
to different iate  between cod liver 
oil (U. S. P.) and contaminated  
cod l iver oil. Since then a sl ight  
modification of the tes t  has been 
suggested by a p rominen t  chemist  
who found it  more convenient  to 
heat  the test  tube con ta in ing  the 
oil and reagent  by le t t ing  it  s tand 
in a 400 cc beaker wi th  about  80 
cc of water  and hea t ing  so that  
the water  j u s t  boils;  ins tead of 
placing the tube in a s team bath as 
published. 

Modif ica t ion  
MOdifying the test  so tha t  the 

following data could be assembled 
10 mi l l ig rams  of u r a n i u m  n i t r a t e  
and 3 cc of the oil to be tested 
were placed in  a 6 inch glass tube 
with an inside diameter  of 20 mm. 
The tube was then placed upr igh t  
in a 400 cc beaker con ta in ing  80 
cc of water  which was heated, so 
tha t  it j u s t  boiled, keeping this 
t empera tu re  for 20 minutes ,  a f te r  
which the oil was allowed to cool 
and the color measured.  Fai l-  
ure to pay a t ten t ion  to these de- 
tails will wi thout  doubt resul t  in 
condemning good oils. The method, 
if careful ly  conducted, I believe 
will have a value as a rapid sort- 

1 Ten mil l igrams of uranium nitrate  plus 
3 co, of  fish ciI ~]aeed in a test tube and 
heated in a steam bath for 20 minutes. 

of Cod 

of the Uranium 

ing test  to separate good oils f rom 
those contamina ted  with oils other 
than those f rom the livers of fish 
related to the cod. 

Green  Color  

F u r t h e r  inves t iga t ions  indicate 
that  cer ta in  grades of sardine oil 
such as Nor the rn  Cal i fornia  give a 
deep green color like tha t  of chlo- 
rophyll in 2 minu tes  with the u ran-  
ium ni t ra te ,  at  boi l ing water  tem- 
pera tu re  gradual ly  changing to 
red on fu r t he r  heat ing.  The char- 
acter is t ics  of the Cal i fornia  sar- 
dine oil are Sp. Gr. @ 15.5 ~ C 
0.9319, Iodine Value 186.7, Saponi- 
fication value 190.2, Unsaponifia- 
ble ma t t e r  0.54%, Free F a t t y  Acid 
1.50%, Index of ref rac t ion  @ 40 ~ 
C 1.4747, Cold Test  36 ~ F. 

Hake liver and dogfish liver oils 
will also give a decided green color 
which on fu r t he r  hea t ing  changes 
to a dark amber  or reddish brown 
color. 

Color  Read ing  Exper imen t s  

Exper imen t s  and analysis  were 
conducted to prove that  the fish 
oil actual ly changed to give a def- 
in i te  color read ing  with the uran-  
ium ni t ra te .  Samples were col- 
lected and analyzed according to 
the Uni ted  States Pharmacopoeia  
method. The color of the oil was 
read, before and a f te r  heat ing with 
u r a n i u m  ni t ra te ,  in  a Wesson t in t -  
ometer 2 using s tandard  Lovibond 

2As  adopted by the American Oil Chemists 
Seciety. 
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glasses. Samples of pure  cod l iver  m a t t e r  and the u ran ium n i t r a t e  
oil were  tes ted fo r  unsaponifiable test  wi th  the fol lowing results .  

Cod Liver Oil Before Heating 
U. S. P. oil . . . . . . . . .  1 yellow 0.1 red 
U. S. P. oil . . . . . . . . .  1 yellow 0.1 red 
U. S. P. oil . . . . . . . . .  1 yellow 0.1 red 
Poultry grade o i l . . .  1.5 yellow 0.2 red 
A refined ~ oil . . . . . . .  5 yellow 0.3 red 

After  Heating Unsapon. 
35 yellow 3.8 red 1.20% 
35 yellow 3.7 red 1.19% 
35 yellow 3.8 red 1.20% 
35 yellow 5.3 red 1.46% 
35 yellow 5.0 red 4.15% 

The oil was too dark  to be read.  so it was first  refined wi th  sodium hydrate .  

The above poul t ry  grade  of cod 
l iver  oil was unsa t i s fac to ry  fo r  a 
medicinal  oil and gave the follow- 
ing  character is t ics ,  Sp. Gr. @ 
15.5 ~ C 0.9309, Iodine Value, 161.8, 
Saponification Value 185.5, Unsa-  
ponifiable ma t t e r  1.46%, Index of  
Ref rac t ion  1.4726 @ 40 ~ C, F r e e  

F a t t y  Acid 0.30% and Cold Tes t  
16 ~ F. 

E x p e r i m e n t a l  

A cod l iver  oil (U. S. P.) con- 
t a in ing  5% of Cal i forn ia  sardine  
oil was analyzed and the analysis 
compared thus  : 

U. S. P. 
Cod Liver Oil 

Specific Gravity 15.5 ~ C . . . . . .  0.9235 
Iodine value . . . . . . . . . . . . . . . .  162.6 
Saponifiable value . . . . . . . . . . .  180.5 
Unsaponifiable . . . . . . . . . . . . . . .  1.20% 
Free fa t ty  acid . . . . . . . . . . . . . .  0.60% 
Refraction index @ 40 C . . . . .  1.4728 
Cold test liquid . . . . . . . . . . . . . .  0 ~ F. 

Color Reading 
Before heating . . . . . . . . . . . . . .  1 Y. 0.1 R. 
After  heating . . . . . . . . . . . . . . .  35 Y. 3.8 R. 

California 
5% Mixture Sardine Oil 

0.9264 0.9319 
163.8 186.7 
188.1 190.2 

1.16% 0.54% 
O.6O% O.5O% 
1.4729 1.4747 
8 ~  3 6 ~  

2Y. 0.5 R. 35 Y. 1.2 R. 
35 Y. 4.9 R. 35 Y. 5.0 R. 

Othe r  mix tu res  were  made  us ing  
the  same cod l iver  oil wi th  sardine  
oil hav ing  an unsaponifiable m a t t e r  
of  1.08%. The samples were  test-  

ed fo r  color read ings  toge the r  wi th  
Whale, Menhaden,  Pi lchard,  Dog- 
fish, Seal, and H e r r i n g  oils and the 
data  tabulated.  

Color 
Before Heating 

Cod Liver (U. S. P.) oil . . . . . . . . . . . . .  1 yellow 0.1 red 
1% Sardine in cod . . . . . . . . . . . . . . . . . .  1yellow 0.1 red 
5% Sardine in ocd . . . . . . . . . . . . . . . . . .  1 yellow 0.2 red 
10% Sardine in cod . . . . . . . . . . . . . . . . .  1.5 yellow 0.3 red 
Seal oil (unsaponifiable 0.41%) . . . . . . .  1 yellow 0.2 red 
Sardine oil (unsaponifiable 1 .08%) . . .  35 yellow 3.5 red 
Whale oil (unsaponifiable 1.50%) . . . .  35 yellow 3.3 red 
Menhaden oil (unsaponifiable 1,23%). 35 yellow4.1 red 
Pilchard oil (unsaponifiable 0 . 9 6 % ) . . .  35 yellow3.7 red 
Herr ing oil (unsaponifiable 1 .00%) . . .  35 yellow 4.5 red 
Dogfish oil (unsaponifiable 10 .18%) . . .  35 yellow 4.7 red 

Color 
After  Heating 

35 yellow 3.8 red 
35 yellow 4.0 red 
35 yellow 5.2 red 
35 yellow 6.0 red 
35 yellow 4.0 red 
35 yellow 6.0 red 
35 yellow 9.7 red 
35 yellow 12.0 red 
35 yellow 10.0 red 
35 yellow 15.0 red 
35 yellow 27.6 red 
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COMMERCIAL COD LIVER OIL 

Samples of commercial cod liver oil were analyzed and the colors compared 
in the following manner: 

Sp .  I n d e x  C o l o r  
G r .  @ I o d i n e  S a p o n .  U n -  R e f .  r ~ - -  

15.5 ~ C.  V a l .  V a l .  F .  1 v. A .  s a p o n .  @ 40 ~ C.  B e f o r e  H e a t i n g  A f t e r  H e a t i n g  

0.9202 134.9 177.2 3.00% 5.52% 1.4695 5 y-l.O r 35 y-11.6 r 

0.9240 151.8 178.8 3.50% 4.58% 1.4725 5 y-1.3 r 35 y-11.2 r 

0.9250 154.7 183.7 4.00% 3.15% 1.4719 5 y-0.5 r 35 y -  7.7 r 

0.9225 144.8 1 8 7 . 3  4.10% 3.12% 1.4697 5 y-2.1 r 35 y-12.0 r 

0.9238 152.9 181.5 4.55% 2.70% 1.4610 5 y- l .0  r 35 y -  8.1 r 

0.9214 145.2 183.5 3.05% 4.16% 1.4700 5 y- l .0  r 35 y -  7.7 r 

0.9229 152.0 188.0 4.25% 2.75% 1.4690 5 y-l.O r 35 y -  8.2 r 

0.9198 144.2 178.8 4.19% 8.73% 1.4695 5 y-2.7 r 35 y-28.5 r 

0.9250 153.0 180.9 3.99% 3.72% 1.4724 5 y-2.1 r 35 y-14.1 r 

0.9210 135.6 182.0 16.40% 1.47% 1.4672 35 y-l .9 r 35 y -  9.8 r 

COLD PRESSED HERRING OIL 

Comparing characteristics of the Herring, Sardine, Whale, Dogfish and Cod 
Liver Oils we have the following: 

H e r r i n g  S a r d i n e  D o g f i s h  W h a l e *  P o u l t r y  
O i l  O i l  O i l  O i l  C o d  L i v e r  O i l  

S p e c i f i c  g r a v i t y  @ 15. 5 ~ C . . . . . . .  0 . 9 2 1 9  0 .9 3 1 9  0 .9175  0 .9257  0 9 3 1 9  

I o d i n e  v a l u e  . . . . . . . . . . . . . . . . . . . .  135 .7  186 .7  133.2  136 .0  161 .8  

S a p o n .  v a l u e  . . . . . . . . . . . . . . . . . . . .  1 8 9 .7  190 .2  166.3 183,3  185 .5  

U n s a p o n i f i a b l e  . . . . . . . . . . . . . . . . . . .  1 . 6 3 %  0 . 5 4 %  1 0 . 1 8 %  . . . . .  1 . 4 6 %  

F r e e  f a t t y  a c i d s  . . . . . . . . . . . . . . . . .  6 . 6 0 %  1 , 5 0 %  2.20% 0 . 1 8 %  0 . 3 0 %  

Co l d  t e s t  . . . . . . . . . . . . . . . . . . . . . . .  2 6  ~ F .  36 ~ F ,  14 ~ F . . . . . .  16 ~ F .  

C o l o r  b e f o r e  h e a t i n g  . . . . . . . . . . . . . .  35 y 5.3 r 35 y 1.2 r 35 y 4 .7  r . . . . .  1.5 y 0.2 r 

C o l o r  a f t e r  h e a t i n g  . . . . . . . . . . . . . . .  35 y I3 .0  r 35 y 5,0 r 35 y 27.6 r . . . . .  35 y 5.3 r 

I n d e x  r e f r a c t i o n  @ 40 ~ C . . . . . . . .  1 ,4689  1 .4 7 4 7  1 .4698 . . . . .  1 . 4726  

* A n t a r c t i c  R i g h t  W h a l e  ( A m e r i c a )  L e w k o w l t s c h ,  s i x t h  e d i t i o n  (vo l .  1 1 ) ,  0 a g e  470 .  

Compar ing  the values of the com- 
mercia l  cod l iver  oils we find but 
one tha t  passes the U. S. Pharmaco-  
poeia for  unsaponifiable ma t t e r ,  
and tha t  gives charac te r i s t ics  sim- 
i lar  to t ha t  of Whale Oil, and yet  
these are  all Cod Liver  Oils. There-  
fore,  1 would suggest ,  f r o m  the 
exper iments  t ha t  have been made 
above:  ( " A " )  tha t  fo r  medicinal  
cod l iver  oil a max imum of 1 yellow 

0.1 red before heat ing  wi th  uran- 
ium n i t r a t e  and 35 yellow 3.8 red 
a f t e r  hea t ing  be allowed on a basis 
of approximate ly  10 mm x 20 mm 
column of oil, (which equals 3 cc 
of o i l ) ;  ( " B " )  that  for  poul t ry  
oil 1.5 yellow 0.2 red in the cold 
and 35 yellow 5.0 red a f t e r  hea t ing  
be the  establ ished s tandard  in the  
u ran ium n i t r a t e  test  conducted as 
described above. 


