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t ion  of A d u l t e r a t i o n  in  Cod  L ive r  Oil .  
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T 
H E R E  has  been cons ider -  

able des i re  on the  p a r t  of  
i m p o r t e r s  and  dea lers  in 

Cod L ive r  Oil fo r  the  deve lopment  
of  a means  of  d e t e r m i n i n g  the  
p u r i t y  of  t ha t  commodi ty  which  
would be, (whi le  r easonab ly  de- 
pendab le ) ,  more  r a p i d  t han  the  
p r e s en t  method  p re sc r ibed  by  the  
U. S. Pha rmacopoe ia ,  which  re-  
qu i res  t he  d e t e r m i n a t i o n  of un- 
saponif iable  m a t t e r ,  saponif icat ion 
and  iodine numbers .  

The fol lowing data ,  which  was  
assembled  whi le  the  w r i t e r  was 
conduct ing  expe r imen t s  wi th  a view 
to ob ta in ing  a chemical  t e s t  fo r  the  
ident i f ica t ion  of  v i t amins ,  seems to 
offer an avenue  for  research ,  which  
may,  upon f u r t h e r  inves t iga t ion ,  
develop a r a p i d  means  of  confirm- 
ing  the p u r i t y  of Cod L ive r  Oil, 
w i t h i n  reasonable  l imits .  

Reagen t s  Se lec ted  

U r a n i u m  N i t r a t e  and Py roga l l i c  
Acid  were  used fo r  the  fo l lowing 
exper imen t s ,  because,  f i rs t  of all, 
u r a n i u m  n i t r a t e  be ing  a rad io-ac-  
t ive  chemical ,  was cons idered  a 
l ike ly  subs tance  fo r  the  develop- 
m e n t  of a chromogene t ic  react ion .  
Accord ing  to the  U. S. Dispensa-  
to ry ,  i t  is incompat ib le  w i th  the  
a lkalo ids ,  chloral  hydra t e ,  sa l t s  of  
a r senous  and phosphor ic  ac ids ;  and  
changes  the  color of  cochineal  and 
i t s  der iva t ives .  The  oxide is f r e -  
quent ly  used in pho tog raphy .  Py -  
roga l l i c  acid  was  chosen because  
o f  i ts  r eac t ion  w i th  t r i ch lo race t i c  
ac id  and kerosene  in the  detec t ion  
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of v i t amins  and also because  of i ts  
use in p h o t o g r a p h y  as a developer.  

V a r i a t i o n s  of V i t a m i n  Tests  

Knowing  t h a t  pyroga l l i c  acid  
when used wi th  t r i ch lo race t i c  acid, 
kerosene  and hyd rogen  peroxide ,  
wil l  develop a p ink  colora t ion  w i th  
the  v i t a m i n s  of Cod L i v e r  Oil, 1 I 
subs t i t u t ed  powdered  u r a n i u m  ni-  
t r a t e  fo r  the  t r i eh lo race t i c  acid, 
bu t  the  resu l t s  were  nega t ive .  
When,  a f t e r  e xpe r ime n t ing  fo r  
some t ime,  a m i x t u r e  of  equal p a r t s  
of the  u r a n i u m  n i t r a t e  and  py roga l -  
l ic acid  were  powdered  t o g e t h e r  in 
a mor t a r ,  one- tenth  of  a g r a m  of 
th i s  m i x t u r e  p laced in 5 cc of oil 
in a t e s t  tube  and shaken  w i thou t  
heat ,  no reac t ion  r e su l t ed ;  bu t  on 
hea t i ng  the  t e s t  tubes  over  a Bun-  
sen flame a color developed much 
more  quickly wi th  the  o the r  oils 
t han  wi th  Cod L ive r  Oil, This  ap- 
pea red  to be a good lead fo r  a cod 
l iver  oil p u r i t y  t e s t  and each chemi-  
cal used was t e s ted  s e pa ra t e ly  fo r  
i t s  so lubi l i ty  in the  va r ious  fish 
and m a r i n e  an imal  oils worked  
wi th .  Both the  u r a n i u m ,  n i t r a t e  
and  pyrogal l ic  acid  were  soluble in 
all the  oils tes ted ,  which inc luded 
cod l iver  oil, menhaden  oil, p i l cha rd  
oil, wha le  oil, spe rm oil, s a rd ine  oil 
and  h e r r i n g  oil. 

E x p e r i m e n t s  on C h a r a c t e r i s t i c  
Reac t i ons  

I t  was  th i s  s t age  of the  exper i -  
men t  t h a t  led to more  encou rag ing  

1 Am.  Jour.  of la'har., .]'uly, 1926, p.  g22. 
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results .  In  the first series of tests  
0.1 gr. of pyrogall ic acid was added 
to 5 cc of each of the oils, followed 
by a t race  of powdered u r a n i u m  ni-  
t ra te .  This  m ix tu r e  was placed 
in the  s team ba th  for  a few min .  
utes  and  occasionally shaken. With  
all the oils, other  t han  cod  l iver 
oil, a precipi ta te  was formed and 
the color of the mix tu res  became a 
very  dark  red. Wi th  the  cod l iver  
oil, the mix tu re  assumed a medium 
red color bu t  no precipi ta te  ap- 
peared. In  the next  exper iment  2 
grs .  of pyrogall ic  acid were dis- 
solved in 100 cc of e ther ;  5 cc of 
this  solution were added to 5 cc of 
each oil in a tes t  tube  and the  tubas  
placed in a water  bath  at 45~ to 
evaporate the ether. Af te r  the  
e ther  was evaporated, 10 mill i-  

Another  exper iment  was con- 
ducted by making  a 1 percent  al- 
coholic pyrogall ic acid solution, us- 
ing 95% a'cohol. I t  was neces- 
sary  to use 95% alcohol, as pyrogal-  
lic acid in weaker alcoholic solu- 
t ion t u r n s  yellow on s tanding.  In  
this  exper iment  a reversal  of the 
procedure in the exper iment  above 
was adopted. 

Ten (10) mi l l ig rams  of the pow- 
dered u r a n i u m  n i t r a t e  were placed 
in a tes t  tube  wi th  5 cc of the oil. 
The tube  was placed in the  s team 
bath  for  about  two minu te s  to dis- 
solve the u r a n i u m  salt. Then 5 cc 
of the alcoholic pyrogaUic acid solu- 
t ion was added and the m i x t u r e  
heated un t i l  most  of the a!cohol 
had evaporated. The tube  was then  
removed f rom the bath  to cool. The  

Treated with 
Pr imary  alcohol and sul- 

Oil coloration phuric acid 
Cod Liver  Oil (U.S.P.)  . 0 r a n g e  Red . . . . . . . . . .  Decolorized 
Harden  F i sh  0 i l  . . . . . .  Orange  Red . . . . . . . . . .  Decolorized 
Sperm 0 i l  . . . . . . . . . . .  Orange  Red . . . . . . . . . .  Decolorized 
Sa rd ine  0 i l  . . . . . . . . . .  Yellowish Brown . . . . .  Yellow 
Whale 0 i l  . . . . . . . . . . .  Yellowish Brown . . . . .  Yellow 
Menhaden Oil . . . . . . . .  Yet'low . . . . . . . . . . . . . .  Canary  Yellow 
Pi lchard  Oil . . . . . . . . .  Yellow . . . . . . . . . . . . . .  Yellow 
Newfoundland  Cod Oil. Orange Red . . . . . . . . . .  B r igh t  Orange 
H e r r i n g  Oil . . . . . . . . . .  L ight  Orange  Red . . . .  Yellow 
Blank  De te rmina t ion  . .Red . . . . . . . . . . . . . . . . .  Decolorized 

g rams  of powdered u r a n i u m  ni-  
t r a t e  were added to each oil, and 
the mix tu res  placed in the s team 
bath for  t h i r t y  minutes ,  a f t e r  which 
they were removed and  the colors 
compared before an electric lamp. 
All the oils had t u rned  a dark red- 
dish or a brown color and were 
opaque, except cod l iver oil, which 
a l though of a l ight  red color was 
t rans lucen t .  The e ther  solut ion of 
the pyrogall ic acid was found  to 
be an undes i rab le  reagent ,  as it  
t u r n e d  red on s tand ing .  

following colorations in the  tubes  
resul ted : 
Cod Liver  Oil (U.S.P.)  orange red  
Hardened  F i sh  Oil orange  red 
Sperm Oil orange red 
Sard ine  Oil yellowish brown 
Whale Oil yellowish brown 
Menhaden Oil yel:ow 
Pi lchard  Oil yellow 
Newfoundland  Cod Oil orange red 
H e r r i n g  Oil l ight  orange red 
Blank De te rmina t ion  red 

Next  10 drops of a 1-4 mix tu re  of  
alcohol and sulphur ic  acid were  
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added  to each tube,  and the  con- 
t en t s  well shaken,  w i th  the  resu l t s  
in t ab le  on page  327. 

A f u r t h e r  va r i a t i on  of  the  ex- 
p e r i m e n t  was  conducted  as fol-  
lows:  Ten m i l l i g r a m s  of  the  pow- 
dered  u r a n i u m  n i t r a t e  were  placed 
in a t es t  tube  w i th  5 cc of the  oil. 
The  tube  was  placed in the  s t eam 
ba th  to dissolve the  u r a n i u m  ni-  
t r a t e .  One- ten th  of  a g r a m  of  
pyroga l l i c  acid  was  added and the  
m i x t u r e  aga in  hea ted  in the  s t eam 
ba th  f o r  two minutes .  Al l  t he  
oils except  cod l iver  oil gave a 
p r ec ip i t a t e  and  a color. They  were  
al lowed to s t and  ove rn igh t  and  in 
the  m orn ing  examined  to observe  
the  appea rance  of the  p r e c i p i t a t e  
under  the  microscope.  By th i s  
t ime  the  cod l iver  oil had  pre-  
c ip i t a t ed  whi te  c rys t a l s  which  had  
the appea rance  of b ranches  of 
t r ee s  each w i th  a n u m b e r  of smal l  
tw igs  ex tend ing  f rom the  branch.  
Whale ,  menhaden  and s a rd ine  oils 
gave  a d i f ferent  f o rm  of c rys ta l .  
In  these  t h ree  oils the  c rys t a l s  were  
more  of  a d isc-mould or jel ly-fish 
shape wi th  many  fine h a i r y  legs 
and a t  the  end of each leg a small  
ball.  These  ob jec t s  were  d i f ferent  
in appea rance  f rom the f a t t y  acid 
c rys t a l s  which could be seen 
t h r o u g h o u t  the  sl ides.  H e r r i n g  
Oil gave  a needle-shaped  c rys ta l ,  
while  P i l c h a r d  Oil gave c rys t a l s  

which  looked more  l ike s t a phy -  
lococcus bacil l i .  The o r ig ina l  oils 
were  tes ted  to see i f  moulds  were  
p r e sen t  but  none was  found.  

P r o p o s e d  Tes t  fo r  Cod  L ive r  Oi l  

The  fol lowing s imple  e xpe r ime n t  
can, I believe, be used to differ-  
en t i a t e  between cod l ive r  oil 
(U.S .P . )  and  c o n t a m i n a t e d  cod 
l iver  oil. D i r ec t i ons :  P lace  in a t e s t  
tube  10 m i l l i g r a m s  of powdered  
u r a n i u m  n i t r a t e  and  3 ce of the  
fish oil to be tes ted ,  then  place the  
tube  in the  s t eam ba th  fo r  20 mirl- 
utes,  shak ing  occasional ly,  remove  
and observe  the  color, which  should 
be as fo l lows:  
Cod L ive r  Oil ( U . S . P . ) - - A m b e r  
color, showing  a g reen i sh  eas t  w i t h  
t r a n s m i t t e d  l i gh t  
N o r w e g i a n  S p e r m  O i l - - L i g h t  am- 
ber  color, no difference w i th  t r a n s -  
m i t t e d  l igh t  
Menhaden  O i l - - C r i m s o n  red  
P i l c h a r d  O i l - - L i g h t  red  
Whale  O i l - - L i g h t  b rowni sh  red  
H e r r i n g  O i l - - B l o o d  red  
Sa rd ine  O i l - -B lood  red  
Newfound l an d  Cod O i l - - B l o o d  red  

Samples  of cod l iver  oil t h a t  were  
t hough t  to be pure ,  a n s w e r i n g  all 
the  U. S. P. r equ i rements ,  except  
t h a t  they  were  h igh  in unsaponif i -  
able  ma t t e r ,  gave  a r ed  color w i th -  
in s ix  minu tes .  These  samples  
were  l a t e r  dec la red  con tamina ted .  

328 


