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T 
H E  disadvantage  of the 
Re icher t  process, i f  com- 
parable  resul ts  are  to be 

obtained, lies in the close a t t en t ion  
tha t  must  be paid to the detai ls  of 
the dis t i l la t ion process. The present  
paper deals wi th  a rapid  method of 
sor t ing  bu t te r s  and marga r ines ,  
and depends, like the Reicher t  pro- 
cess, upon the bu tyr ic  acid content.  
No dis t i l la t ion is involved, and the 
figures obtained wi th  but ters  closely 
approximate  to those obtainable  
f rom Ki r schner  determinat ions �9  In 
the case of m a r g a r i n e s  the f igures 
(with one exception) whils t  be ing 

somewhat  h ighe r  than  the corres-  
ponding Ki r schner  values, a re  still, 
as wi th  but ters ,  lower than  the cor- 
responding Re icher t  values. F o r  
twenty  but te rs  examined  the f igures 
ranged  f rom 20.6 to 26.4, whi l s t  
for  e ighteen marg ines  the l imi ts  
were  0.0 and 5.1. (See Tables I 
and II . )  

The N e w  Method. The fol lowing 
are  the  detai ls  of  the process :  F i v e  
g r ams  of the fi l tered f a t  are  saponi- 
fled wi th  20 c.c. of glycerol  soda 
solution (made by mix ing  900 c.c. 
of pure  glycerol  wi th  100 c.c. of a 
50 per  cent aqueous solution of 

*Read before the Society of Public Analysts. 

No. of Reichert 
sample (R) M value 

1 28.0 26.4 
2 27.8 23.4 
3 29.4 22.8 
4 27.0 23.4 
5 28.9 26.3 
6 29.1 25.6 
7 28.5 21.6 
8 27.0 21.6 
9 28.2 23.0 

10 27.6 22.2 
11 . . .  21.9 
12 22.1 
13 2816 26.2 

22.3 } 14 " "  ~ 22.1 
15 20.6 
16 29~0 23.1t 
17 . . .  20.6 

18 . . .  22.2 

19 . . .  23.2 

20 27.2 22.5 

TABLE I. 

Butters. 

KF. 

2"5:2 

23.1 

K m .  

22.1 
26.6 

22.6 

�89 
22.0 
23.2 
23.1 
22.7 

Increased to 24.2 by hot water washing of the insoluble acids. 

Boric acid 
Polenske Per cent 

1.2 . . .  
2.2 . . .  
2�9 . . .  
1.8 . . .  
1.7 . . .  
2.2 . . .  
1.9 . . .  

1.~ ' 
1.7 0".03 

I A  : : :  
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No. of 
sample Reichert M. value 

1 5.5 2.5 
2 4.2 2.8 
3 5.0 2.6 
4 3.9 1.2 
5 5.8 2.2 
6 5.3 2.4 
7 4.9 3.4 
8 4.7 1.6 
9 2.3 ~ 1.8 

~ 1.8 i 
10 8.5 5.1 
11 . . .  Nil 
12 . . .  Nil 
13 2.0 
14 "4".i ~.0 
15 2.5 2.5 
16 5.4 1.6 
17 . . .  1.2 
18 . . .  2.3 

TABLE II. 

Margarines. 
Boric acid 

Kr. Kin. Polenske Per cent 
1 . 6  1.9 4.6 
2.1 1.6 4.6 0".~ 
1.1 1.2 3.9 0.15 
1.0 0.9 4.8 
1.7 1.7 0.5 0".~6 
1.2 1.6 6.5 0.14 
2.6 1.2 4.9 
1.3 1.3 4.1 0".�89 

1.7 1.4 0.6 0.33 

3.8 3.8 2.8 0.20 
. . .  Nil . . .  0.33 
�9  Nil . . .  0.20 

1.4 O.20 
"2".2 1.4 '1".3 0.22 
2.5 2.5 1.3 0.02 
1.3 1.4 5.9 

. . . . . . . . .  0.29 

sodium hydroxide)  and the soap 
dissolved in 100 c.c. of boiled dis- 
t i l led water .  Into the cooled solu- 
t ion 4 drops of 0.5 per  cent methyl  
o range  solution are  in t roduced and 
sulphur ic  acid (25 per cent  by 
volume) added f rom a bure t t e  unti l  
the  solution is f a in t ly  pink. The 
total  volume of the solution and 
prec ip i ta ted  f a t t y  acids is taken 
and 100 c.c. f i l tered off, a near ly  
neu t ra l ized  with  10 per  cent. sodium 
hydroxide  solution, and the neut ra l -  
izat ion completed wi th  0.1 N 
sodium hydroxide  solution. In th is  
way  the sulphuric  acid is neu- 
t ral ized,  leaving only soluble f a t t y  
acid, which is then  t i t r a t ed  wi th  
0.1 N sodium hydroxide,  a f t e r  the 
addi t ion of 0.5 c.c. of 0.5 per  cen~ 
phenotphthale in  solution. The num- 
ber of c.c. of 0.1 N sodium 
hydroxide  solut ion taken,  less the  
number  r equ i red  fo r  a blank, is 
r epresen ted  as the M value. 

The blank is ca r r i ed  out upon 20 
c.c. of  g l y c e r o l  soda solut ion dis- 

~By using 18.5 cnL pal)er, the whole of the 
solution may be transferred at once, thus saving 
unnecessary expenditure of time in supervision 
of the filtration. 

solved in 100 c.e. of dist i l led wa te r  
( f ree  f r o m  carbon dioxide) .  In 
m e a s u r i n g  the glycerol  soda solu- 
tion, 20 c.c. are  poured into a 25 
c.c. cylinder,  and a f t e r  the bulk has 
been t r a n s f e r r e d  to the flask, fou r  
drops are  allowed to enter ,  a f t e r  
which the cyl inder  is removed.  In 
th is  way  a reasonably  u n i f o r m  
quan t i ty  is used in each case. 

I f  to the neut ra l  solution, ob- 
ta ined as above f r o m  a bu t te r - fa t ,  
0.5 g r a m  of s i lver  sulphate  is added, 
and a Ki r schner  de t e rmina t ion  
made, the value obta ined in every  
case is the same, or ve ry  near ly  the 
same, as the M value. 

Significance of the K m  Value. 
This  f igure is r e f e r r e d  to as the 
Km value, as d is t inct  f r o m  Kr,  the 
o rd ina ry  Ki r schner  value. These 
resul ts  seem to indicate  tha t  the 
volat i le  soluble acids o ther  t han  
bu ty r i c  are  co-precipi ta ted wi th  the  
insoluble acids, and this  theory  is 
to some ex ten t  borne out by the  
fac t  t ha t  when the insoluble acids 
are  washed several  t imes  in a 
separa t ing  funnel  wi th  hot  water ,  
and the wash ings  passed th rough  
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TABL~' III.  

Mixtures of Butter Fat with Coconut Oil. 

M. Kin. (M-Km). Reichert. 
Butter fat, 100 per c en t . . .  
Butter fat, 95 per cent . . . .  
Coconut oil, 5 per cent . . . . .  
Butter fat, 90 per cent . . . .  
Coconut oil, 10 per cen t . . .  
Butter fat, 80 per cent . . . .  
Coconut oil, 20 per c en t . . .  
Butter fat, 50 per cent . . . .  
Coconut oil, 50 per cen t . . .  
Coconut oil, 100 per cent . .  

Kr. Polenske. 
24.3 24.1 0.2 28.9 24.8 2.6 

22.1 22.1 0.0 27.7 23.5 2.7 

23.0 20.7 2.3 1 
22.0 19.9 2.1 26.7 22.1 3.9 

20.3 19.9 0.4 25.0 20.1 4.5 

13.7 12.4 1.3 19.2 13.7 7.9 

3.8 2.0 1.8 8.2 2.6 13.4 

a fil ter paper,  an increase in the  M 
value results ,  a l though even so i t  
does not become equal to the 
Reicher t  f igure (Bu t t e r  No. 16). 
This  may possibly be accounted fo r  
by the p re fe ren t i a l  solubil i ty of the 
soluble acids (o ther  than  butyr ic )  
in the l iquid layer  of the h ighe r  
f a t t y  acids (par t i t ion  coefficient).  

Detection of Coconut and Palm 
Kernel Oils in Bu t t e r  Fat.  F o r  
margar ines ,  speaking general ly ,  the 
Km value is lower than  the M 
value. In m a r g a r i n e s  in which the 
presence of coconut or palm kernel  
oil has been indicated by the 
Re iche r t -Po lenske -Ki r schner  deter-  
mina t ions  it  would appear  t ha t  some 
of the capryl ic  acid escapes co- 
precipi ta t ion,  and this  fact ,  along 
wi th  the ident i ty  of the M and Km 
values in the case of  bu t te r - fa t s ,  
sugges ted  the possibi l i ty  of detect-  
ing coconut and palm kernel  oils, 

when presen t  in bu t te r - fa t ,  by 
means  of  the difference which 
m i g h t  exis t  between the M and Km 
values in such cases. To this  end 
mix tu res  of b u t t e r - f a t  and coconut 
oil were  p repared  conta in ing  5, 10, 
20, and 50 per cent of  the la t ter ,  the 
M and Km values, and also the 
Re iche r t  Polenske - K i r schne r  
values, being then  de te rmined  and 
the resul ts  plotted. (See Table I I I  
and Curves.)  No difference was 
observable in the 5 per  cent coconut 
oil  m i x t u r e  be tween the M and Km 
values, and only a s l ight  one (0.4 
c.c.) in the 20 per  cent mix ture .  
In the 50 per cent m ix tu r e  the dif-  
fe rence  amounted  to 1.3 c.c., no 
very  g r ea t  amount  in v iew of the 
propor t ion  of coconut oil present .  
On the o ther  hand, the  10 per  cent 
m ix tu r e  showed a difference of 
2.3 c .c . - -a  f igure tha t  was sup- 
por ted by a check de te rmina t ion  

Reichert 

Margarine No. 10.. I 8.5 
8.6 

27.8 Butter  No. 21 . . . . . .  ~ 28.1 

M value. 

Butter No. 19 . . . . . .  23.2 

TABLE IV. 

Kr af ter  precipitation l as t ing- -  
60' 30' 15' 5' 
3.8 

4.0 3.9 
22:  23.7 . .  

22.9 
Km after precipitation l as t ing- -  

60' 30' 
23.2 23.1 . . . . .  

114 



Z5 L BUTTER.FAT-COCONUT OIL I ~xc 

,oo ' ' o  ' ;o  o 
%5F 

which yielded a difference of 2.1 c.c. 
In  view, however, of the sl ight  dif-  
ferences obtained wi th  the 20 per 
cent and 50 per cent mixtures ,  i t  
would be difficult to formula te  any  
definite conclusions. I t  was 
thought ,  however, tha t  a qual i ta t ive  
test  migh t  be used, based upon the 
surmise  tha t  silver n i t r a t e  (or 
silver sulphate)  added to the solu- 
t ion obtained in the M value deter-  
m ina t i on  would produce no 
t u rb id i t y  in the case of a genu ine  
bu t t e r  (owing to the iden t i ty  of 
the M and Km values) if  sodium 
hydroxide free f rom chloride were 
used throughout ,  bu t  tha t  a tu r -  
b id i ty  would ensue if  coconut or 
palm kernel  oil were present .  

Limitations of the Test. The 
alcoholic sodium hydroxide used 
for the saponifications and the 
aqueous sodium hydroxide solut ion 
used for  the t i t r a t i ons  in these tes ts  
were prepared f rom metall ic 
sodium. The solut ions were free 
f rom chloride. No t u rb id i t y  was 
obtained with si lver n i t r a t e  or 
si lver sulphate in the case of a 
genu ine  bu t t e r  fat,  and only the 
f a in t e s t  indica t ion  of such with a 

too 80 6o 40 zo o 

fa t  con ta in ing  5 per cent  of coconut 
oil. At a concen t la t ion  at which 
an appreciable t u r b i d i t y  was obta in-  
able it  was found tha t  an approxi-  
mately  equal t u r b i d i t y  was yielded 
by the solution prepared f rom a 
pure bu t te r - fa t .  

Thus  it  is not considered tha t  
this  tes t  can serve to d i s t ingu i sh  
bu t t e r  fa t  in samples con ta in ing  5 
per cent coconut oil. 

Since these exper iments  were 
carr ied  out, some chloride-free 
glycerol sodium hydroxide solution 
has been prepared,  with resul ts  tha t  
have supplemented those obta ined 
with the alcoholic sodium hydroxide 
solution. 

Expe r imen t  has shown tha t  boric 
acid has no effect on the M value. 
A clear filtered m a r g a r i n e  fa t  was 
tested for boric acid alongside some 
of the whole m a r g a r i n e ;  the whole 
m a r g a r i n e  showed the presence of 
boric acid, whi ls t  the filtered fa t  
gave a negat ive  reaction.  

Whils t ,  as yet  the method here 
described for examin ing  bu t te r s  
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cannot  claim the accuracy of the 
Polenske process, it  can be used in- 
stead with advantage  in the ex- 
amina t ion  of margar ines ,  for  the 
ma jo r i t y  of which no bu t t e r  con- 
ten t  is expected, and for  these the 
po.~,sibility of a bu t t e r  fa t  con ten t  
in  excess of 10 per cent is, for  
obvious reasons, extremely small. 
Of the 20 m a r g a r i n e s  examined,  in  
only one case did the M value exceed 
3.4. In  this  case (No. 10. M = 5 . 1 )  
the Polenske-Kirschner  figures cor- 
responded with a 10 per cent  bu t t e r  
content .  In  this  case also, and  in 
several others,  the Km and the Kr  
values were identical .  Generally,  
where the M value is 5.0 or over, 
de te rmina t ions  of both the Km and 
Kr values are recommended. 

I t  has been found tha t  for mar-  
gar ines  a period of five minu te s  is 
sufficient t ime for the complete pre- 
c ipi ta t ion of the silver salts in 
Ki r schner  de terminat ions .  This  
effects a saving  in the t ime of one 
hour  recommended by Ki r schner  
and adopted by Revis and Bolton. 
Similar ly,  for but ters ,  t h i r t y  
minu te s  were found sufficient. (See 
Table IV) .  

In  conclusion, I wish to express 
my thanks  to Mr. Har r i  Heap for 
his in te res t  and cri t icisms.  

Cotton in California 
Cotton has become established as 

one of the leading indus t r i e s  of 
Cal i fornia .  Las t  year  160,000 
acres were planted which yielded 
128,000 bales. To handle  this  crop, 
there  are 82 gins,  5 compresses and 
16 oil mills. By counties,  the acre- 
age devoted to cotton is as follows: 
Kern  County . . . . .  35,000 bales 
Tulare  County . . . . . .  21,000 bales 
F re sno  County . . . . .  21,000 bales 
Kings  County . . . . . .  21,000 bales 
Madera  County . . . . .  10,500 bales 
Merced County . . . . .  9,600 bales 

S tan is laus  County . .  4,900 bales 
San Joaquin  Val ley . .114,000 bales 
Rivers ide  . . . . . . . . . .  23,300 bales 
Imper ia l  Valley . . . .  26,000 bales 

Nine ty  per cent of the cotton is 
of the Acala variety,  which is 
found  most  sui ted to Cal i forn ia  
soil and climate. The actual  yield 
per acre last year  was 382 pounds 
for  the state, wi th  the San Joaquin  
lands going as high as a bale to tne  
acre. 

M i l k  F a t  C o m p a r i s o n s  

New York State  Agr i cu l tu ra l  Ex- 
pe r imen t  S ta t ion  at  Geneva, N. Y. 
has jus t  published a bul le t in  (Tech- 
nical Bulletin,  No. 122) which is 
ent i t led "A Comparison of the Bab- 
cock, Gerber,  and Roese-Gottl ieb 
Methods for D e t e r mi n i ng  the Per-  
centage of F a t  in Milk and Cream." 

The recent  in t roduc t ion  into th is  
count ry  of the Gerber  test, as well 
as the occasionally expressed belief  
tha t  the Babcock test  gives resul ts  
which are too high, prompted this  
study. 

A total  of 925 tes ts  of milk and  
cream were made by the Roese- 
Gottlieb, Babcock, and Gerber  
methods in three  different  research 
laborator ies  and four  da i ry  control 
laboratories .  

I t  was soon recognized that ,  al- 
tho resul ts  by the Roese-Gottl ieb 
method made at  one labora tory  
agreed well wi th  resul ts  of the 
same laboratory,  they did not  al- 
ways agree so well with the resul ts  
of another  laboratory.  In  inves t i -  
ga t ions  which consider the  accu- 
racy of the Babcock or Gerber  tests  
to percentages  of less t h a n  0.10, i t  
is qui te  essent ial  tha t  the accuracy 
of the resul ts  by the Roese-Gott- 
lieb method should also be studied. 

The resul ts  of the s tudy are 
given in the bul le t in  which may be 
obtained on request.  
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