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F. I .C .  a n d  P e r c y  S m i t h  

of  a m i x t u r e  o f  f a t s  m i g h t  g i v e  
u s e f u l  a s s i s t a n c e  in  d i s t i n g u i s h i n g  
b e t w e e n  coco n u t  a n d  p a l m  k e r n e l  
oils, a n d  even  w i t h i n  c e r t a i n  l i m i t s  
g ive  s o m e  i n d i c a t i o n  as to  t h e  re l -  
a t i v e  a m o u n t  of  t h e  t w o  f a t s  
p r e s e n t .  T h i s  s u g g e s t i o n  has  n o w  
b e e n  fo l l owed  up, a n d  t h e  R e i c h e r t  
a n d  P o l e n s k e  v a l u e s  h a v e  b e e n  de-  
t e r m i n e d  f o r  a c o m p l e t e  r a n g e  of  
m i x t u r e s  of  t h e s e  t w o  oils. T h e  
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0 Reicher t  0.6 
Polenske 0.4 

10 Reicher t  1.2 
Polenske 1.2 

20 Reicher t  1.8 
Polenske 1.7 

30 Reicher t  2.2 
Polenske 2.5 

40 Reicher t  2.6 
Polenske 3.2 

50 Reicher t  3.1 
Polenske 4.3 

60 Reicher t  3.5 
Polenske 5.6 

70 Reicher t  3.9 
Polenske 6.2 

80 Reicher t  4.3 
Polenske 7.4 

90 Reicher t  4.7 
Polenske 8.6 

] 00 Reicher t  
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T A B L E  I.  
P O L E N S K E  VALUES OF COCONUT AND P A L M  K E R N E L  OILS.  

Percen t age  of Coconut Oil. 

10 20 30 40 50 60 70 80 90 100 
2.0 3.3 4.4 5.2 5.7 6.3 6.6 6.9 7.2 7.4 
1.4 2.3 3.5 5.1 6.8 9.4 11.8 13.8 15.2 16.8 

2.5 3.6 4.7 5.5 6.1 6.5 6.8 7.0 7.3 . . .  
2.1 3.6 4.8 6.5 8.4 10.6 12.4 14.6 16.6 . . .  

3.3 4.2 5.0 5.7 6.3 6.6 6.9 7.2 . . . . . .  
2.6 4.4 5.4 7.6 9.6 11.5 13.3 15.4 . . . . . .  

3.7 4.7 5.2 5.9 6.5 6.7 7.0 . . . . . . . . .  
3.6 5.1 7.2 8.8 10.3 12.5 14.4 . . . . . . . . .  

4.0 5.0 5.5 6.2 6.6 6.8 . . . . . . . . . . . .  
5.1 6.8 8.4 9.5 11.8 14.0 . . . . . . . . . . . .  

4.4 5.3 5.8 6.4 6.7 . . . . . . . . . . . . . . .  
6.0 8.0 9.3 11.2 13.0 . . . . . . . . . . . . . . .  

4.8 5.6 6.1 6.6 . . . . . . . . . . . . . . . . . .  
7.6 9.1 10.8 12.6 . . . . . . . . . . . . . . . . . .  

5.e  5.9 6.3 . . . . . . . . . . . . . . . . . . . . .  
8.5 9.7 12.3 . . . . . . . . . . . . . . . . . . . . .  

5.5 6.1 . . . . . . . . . . . . . . . . . . . . . . . .  
9.5 11.5 . . . . . . . . . . . . . . . . . . . . . . . .  

5.6 . . . . . . . . . . . . . . . . . . . . . . .  , . , .  
10.6 . . . . . . . . . . . . . . . . . . . . . . . . . . .  

4.8 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
9.7 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
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resul ts  obtained are  g iven  in Table 
I. 

I t  has not been though t  neces- 
sary  to de te rmine  the Ki r schne r  
value in each case, for  the previous  
papers  (Analyst, 1925, 50, 53;  
1926, 51, 72) showed, as was indeed 
previous ly  known, tha t  t he re  is a 
ve ry  definite ma thema t i ca l  rela-  
t ionship  be tween this  figure and the 
amount  of  coconut a n d / o r  palm 
kernel  oil present .  Fo r  the  same 
reasons  mix tu re s  con ta in ing  bu t t e r  
fa t  have not been studied,  as in 
this  case also the K i r schne r  value 
is a l inear  func t ion  of the amount  
of  bu t te r  f a t  present ,  whi l s t  the 

effect of  the presence of bu t t e r  f a t  
on the Re icher t  and Polenske values 
may  be allowed for  by finding the 
approx imate  percen tage  of  bu t t e r  
f r o m  the Ki r schne r  value ( in con- 
junc t ion  wi th  the  Polenske value)  
and sub t r ac t ing  the  calculated 
Re icher t  and Polenske values due to 
th is  amount  of  bu t t e r  f r o m  the  
observed figures,  the  resul t  g iv ing  
the Re icher t  and Polenske values 
due to the coconut and palm kernel  
oils present ,  t oge the r  wi th ,  of  
course, the  small  amount  due to 
any neut ra l  fats .  

A l though  th is  may  seem r a t h e r  
complicated,  i t  is real ly  qui te  

TABLE II. 
DETERMINATION OF BUTTER FAT IN MARGARINE 

Butter  Fa t  Per Cent 

0 1 2 3 4 5 6 7 8 9 10 
Polenske 0.4 0.5 0.5 0.6 0.6 0.7 0.8 0.8 0.9 0.9 1.0 
Kirschner 0.2 0.5 0.7 1.0 1.2 1.5 1.7 2.0 2.2 2.5 2.7 

Polenske 1.0 1.1 1.1 1.2 1.2 1.3 1.4 1.4 1.5 1.5 1.6 
Kirschner 0.3 0.6 0.8 1.1 1.3 1.6 1.8 2.1 2.3 2.6 2.8 

Polenske 2.0 2.1 2.1 2.2 2.2 2.3 2.4 2.4 2.5 2.5 2.6 
Kirschner 0.5 0.8 1.0 1.3 1.5 1.8 2.0 2.3 2.5 2.8 3.0 

Polenske 3.0 3.1 3.1 3.2 3.2 3.3 3.4 3.4 3.5 3.5 3.6 
Kirschner 0.7 1.0 1.2 1.5 1.7 2.0 2.2 2.5 2.7 3.0 3.2 

Polenske 4.0 4.1 4.1 4.2 4.2 4.3 4.4 4.4 4.5 4.5 4.6 
Kirschner 0.8 1.1 1.3 1.6 1.8 2.1 2.3 2.6 2.8 3.1 3.3 

Polenske 5.0 5.1 5.1 5.2 5.2 5.3 5.4 5.4 5.5 5.5 5.6 
Kirschner 0.9 1.2 1.4 1.7 1.9 2.2 2.4 2.7 2.9 3.2 3.4 

Polenske 6.0 6.1 6.1 6.2 6.2 6.3 6.4 6.4 6.5 6.5 6.6 
Kirschner 1.0 1.3 1.5 1.8 2.0 2.3 2.5 2.8 3.0 3.3 3.5 

Polenske 8.0 8.1 8.1 8.2 8.2 8.3 8.4 8.4 8.5 8.5 8.6 
Kirschner 1.1 1.4 1.6 1.9 2.1 2.4 2.6 2.9 3.1 3.4 3.6 

Polenske 10.0 10.1 10.1 10.2 10.2 10.3 10.4 10.4 10.5 10.5 10.6 
Kirsehner 1.2 1.5 1.7 2.0 2.2 2.5 2.7 3.0 3.2 3.5 3.7 

Polenske 12.0 12.1 12.1 12.2 12.2 12.3 12.4 12.4 12.5 12.5 12.6 
Kirschner 1.3 1.6 1.8 2.1 2.3 2.6 2.8 3.1 3.3 3.6 3.8 

Polenske 14.0 14.1 14.1 14.2 14.2 14.3 14.4 14.4 14.5 14.5 14.6 
Kirschner 1.4 1.7 1.9 2.2 2.4 2.7 2.9 3.2 3.4 3.7 3.9 

Polenske 15.5 15.6 15.6 15.7 15.7 15.8 15.9 15.9 16.0 16.0 16.1 
Kirschner 1.5 1.8 2.0 2.3 2.5 2.8 3.0 3.3 3.5 3.8 4.0 
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s imp le ;  an example  may  make  i t  
c lea re r .  A sample  of m a r g a r i n e  is 
found  to have  Re iche r t  value  6.2; 
Po lenske  value,  5.3; K i r s c h n e r  
value,  2.5; i t  is r equ i r ed  to find i ts  
composi t ion.  F r o m  Table  I I I  
(Analyst,  1925, 50, 57) or Table  
I (Analyst,  i926,  51, 73) i t  is 
seen t h a t  a f a t  hav ing  a K i r s c h n e r  
value of  2.5 wi th  a Polenske  value  
of  6.2 conta ins  6 per  cent  of bu t t e r  
fa t .  The  Re iche r t  value due to 6 
pe r  cent  of b u t t e r  f a t  is 1.5, whi l s t  
the  Polenske  value is 0.2. S u b t r a c t -  
ing  these  f igures f rom the  ex- 
p e r i m e n t a l  r esu l t s  ob ta ined  fo r  the  
sample  of  f a t  in quest ion,  we ge t  
4.7 and 5.1 as t he  Re iche r t  and  
Polenske  f igures,  respect ive ly ,  of 
the  sum of  the  coconut,  pa lm kerne l  
and  neu t r a l  oils p r e sen t  in the  mix-  
ture .  The p ropo r t i on  of coconut  
a n d  pa lm  kerne l  oils  is then  ob- 
t a i n e d  f rom Table  I as desc r ibed  
below, and is found  to be coconut 
oil 20 per  cent ;  pa lm kerne l  oil 30 
p e r  cent.  

In  o rde r  t ha t  the  process  of find- 
i ng  the  a p p r o x i m a t e  pe rcen tage  of  
b u t t e r  f a t  p r e sen t  in a m i x t u r e  m a y  
be made  as easy  as  possible,  Table  
I I  has  been compiled.  

Th is  table,  which  is more  or  less 
ideal ,  is a composi te  one which  has  
been developed f rom g r a p h s  f rom 
the tables  g iven  in the  two pape r s  
to  which  r e fe rence  has  a l r e ady  
been made.  I t s  mode of use will  
be  f a i r l y  obvious.  When  the  
Polenske  and K i r s c h n e r  values  of a 
f a t  a r e  known, the  hor izon ta l  l ines 
in the  tab le  a re  examined  unt i l  the  
two f igures  a re  found ;  t he  f igure  
a t  the  top of the  ver t i ca l  column 
wil l  ind ica te  the  amoun t  of  b u t t e r  
f a t  in the  mix tu re .  F o r  example,  
in the  case of  a g iven  m i x t u r e  of 
f a t s  t he  Polenske  and K i r s c h n e r  
values  were  5.6 and 2.5 respect ive ly .  
The two nea r e s t  f igures  to these  a re  
5.4 and 2.4, f r o m  which  the  in t e r -  

pola ted  value for  the  pe rcen tage  of 
b u t t e r  f a t  is 6.3; the  ac tual  p ropor -  
t ion  added  was 6.0 per  cent. 

A n  examina t ion  of Table  I will  
show t h a t  the  Re icher t  value due 
to pa lm kernel  oil alone (mixed,  of 
course,  wi th  ne u t r a l  f a t  in v a r y i n g  
p ropor t ions )  is in all cases numer i -  
cal ly less than  the Polenske  value,  
whi l s t  in the  case of  coconut  oil 
alone the  Re icher t  value is the  
g r e a t e r  unt i l  abou t  40 per  cent  of 
coconut oil is present .  The table  
has  been sub jec ted  to c r i t i ca l  ex- 
a m i n a t i o n  by  H. D. Richmond,  to 
whom the au thors  a re  g r e a t l y  in- 
debted.  Mr. Richmond wr i t e s  as 
fo l lows:  " I  t h ink  the  most  t h a t  
can be expected f r o m  your  resu l t s  
are,  first,  i t  is poss ible  to dis-  
t i n g u i s h  coconut oil and pa lm 
kernel  oil ;  second, t h a t  when the  
two ex is t  in  the  same m i x t u r e  and  
the  pe rcen tage  of coconut  oil is well 
under  50 per  cent,  an a p p r o x i m a t e  
idea  of the  r e l a t ive  p ropor t ions  of  
the  two oils can be deduced wi th in  
about  15 or  20 per  cent  e i the r  way ."  

I t  should be emphas ized  t ha t  the  
accuracy  of the  process  depends  
upon the  f ac to r s  of the  o i l s - - ch ie f ly  
of the  b u t t e r - f a t - - w h i c h  have been 
used in the  mix tu res ,  and  also t h a t  
d i f ferent  m i x t u r e s  of  coconut and  
pa lm kerne l  oil m a y  g ive  ident ica l  
resu l t s ,  as will  be seen f rom an in- 
spect ion of  the  table.  

In  such cases, t he re fo re ,  the  com- 
pos i t ion  of the  coconut oil class p a r t  
of the  oil should be checked by  one 
of the  recognized  methods ,  t h a t  of 
S h r e w s b u r y  and Knapp  (Analyst,  
1910, 35, 385) ,  which  g ives  the  
to~al amoun t  of such oil, be ing  
p a r t i c u l a r l y  sui table .  Other  pro-  
cesses a re  those  o f  B u r n e t t  and 
Revis  (Ibid., 1913, 38, 255) and 
Stokoe (J. Soc. Chem. Ind., 1921, 
40, 57T) .  I t  is h igh ly  des i rab le  
t h a t  when  the  composi t ion  of  a 

(Continued on page 111) 
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