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T 
HE SAMPLE mus t  be c o m m i n u t e d  w i thou t  loss of 
oil, s ign i f ican t  for  the  r e su l t  ob ta ined ,  a n d  wi th-  
out  i nhomogen iza t i on  of the  sample .  G r i n d i n g  the  

sample  in a m o r t a r  wi l l  not  be feas ible  in  a r ou t i ne  
method.  A r o t a t i n g  m o r t a r  has  been t r i e d  (16) a n d  
f o u n d  to be u n s a t i s f a c t o r y .  Mi l l i ng  a n d  e x t r a c t i o n  in  
one o p e r a t i o n  has  been made  poss ible  wi th  the  use of 
h igh- speed  " b l e n d e r s "  (7, 2, 5, 6).  These me thods  a l l  
r equ i r e  i n d i v i d u a l  h a n d l i n g  of the  samples .  Mi l l i ng  
and  e x t r a c t i o n  of ser ies  of samples  have  been in t ro -  
duced  b y  Schwarze  (17) .  As  a ru le  however  s(mle pre-  
t r e a t m e n t  of the  samPles  is common to his methods .  

ExperimenCcal 
W o r k i n g  a long  the  l ines  deve loped  b y  Schwarze  

(17) ,  i t  was f o u n d  poss ible  to mi l l  whole oil seed wi th  
steel  ba l l s  a n d  sand  t o g e t h e r  wi th  pe t ro l  b y  shak ing  
the  tubes  in  t he i r  l e n g t h  d i r ec t i on  in a shak ing  ma-  
chine. Thus  the  p r i n c i p l e  for  s imu l t aneous  mi l l i ng  
and  e x t r a c t i o n  was clear .  

Recommended Method 
Sp(,cial Apparatus. 

1. Sieves, diam. 22 cm., round holes, 2.50, 3.00, or 3.50 ram. 
2. Sample divider, model according to Analytiea, European 

Brewery Convention 1953. 
3. Shaking machine, sturdy construction, length of stroke 

100 ram., 175 r/m, with cases for centrifuge tubes. 
4. Centrifuge, fitted with head for 16 tubes. 
5. Thermostat, waterbath, 20 ~ ___ 0.1~ with racks for 

centrifuge tubes, preferably of stainless steel. 
6. Hot-plate, about 45 watts/dm '~. 
7. Centrifuge tubes, stainless steel, 70 nil., neck inner diam. 

18 ram. 
8. Steel balls, second-class balls for ball bearings, 11/16 

sw. in. (17.3 ram.). 
9. Stoppers, oil resistant. 

10. Beakers, stainless steel, 100 ml., with grip. 
11. Pipettes, 40- and 20-ml., tips with raw edge, not made 

smooth by melting. 

T i m e  o f  
V o l u m ~  T i p  ho l~  d e l i v e r y  (p ,e t ro l )  

40 ml. 2.0 mm. 6-8 seconds 
20 ml. 1.8 mm. 5-6 seconds 

The pipettes fitted with "Peleus" balls. 
12. Dippers, 20 x 20 ram., taking 5 g. of oilseed. 

Reagents. 
Pet ro l ,  bo i l ing  p o i n t  96~176 r e -d i s t i l l ed  i f  nec- 

essary.  To test ,  f ou r  quan t i t i e s  of 1 , g .  of oil a re  
we ighed  in  beakers .  To two of the  beakers  20 ml. of 
pe t ro l  a re  added .  The  p e t r o l  is evapo ra t ed ,  a n d  the  
oil is d r i e d  for  21,/,.) hrs.  a t  100~ A n y  s igni f ican t  
d i f ference in  weight  due  to the  pe t ro l  wi l l  i n d i c a t e  
the  necess i ty  of r e -d i s t i l l a t ion .  

Pumice :  sieved, 1.5-2.5 mm. 
A n a l y s i s :  the  sieves a re  used  to " s k i m  o f f "  coarse 

f o r e i g n  pa r t i c l es .  They  a re  used  for  seeds in  the  
fo l lowing  w a y :  

S p e c i e s  D i a m e t e r  of  ho4e,s 

Turnip rape 2.50 mm. 
Rape 3.00 ram. 
White mustard, flax 3.50 ram. 

The non - f a t  m a t e r i a l  " s k i m m e d  off" is weighed,  
a n d  the f igure  is used  to cor rec t  the  va lues  ob t a ined  
in  the  analys is .  A f t e r  s ieving,  the  sample  is re-homog-  
enized b y  be ing  passed  severa l  t imes  t h r o u g h  a sample  
d iv ider .  A s a m p l e  of 25-50 g. is d r awn .  This  sub- 
sample  is d r i e d  a n d  kep t  in  a des icca to r  u n t i l  the  
ana lys i s  is r e sumed .  

The c e n t r i f u g e  tubes  a re  a r r a n g e d  in n u m b e r  se- 
quence in  the  cases. F o r  each tube  4 steel  ba l l s  a r e  
t a k e n  as g r i n d i n g  ma te r i a l .  " B l i n d  t u b e s "  w i thou t  
sample ,  2 or  4, a r e  r u n  in  eve ry  series. This  serves  
as a con t ro l  of the  q u a l i t y  of the  r u b b e r  s t oppe r s  a n d  
the  c l ean ing  of the  tubes.  

A flat  bot tom,  p r e f e r a b l y  shor t -necked ,  2- l i ter  f lask 
is fi l led wi th  pe t ro l .  The t e m p e r a t u r e  is a d j u s t e d  to 
20~ • 0.]  ~ a n d  the  flask is p l aced  in a w a t e r b a t h  
a t  20~ + 0.1 ~ 

W i t h  a p i p e t t e - - t o  be k e p t  v e r t i c a l  a n d  h a n d l e d  
wi th  c a r e - - 4 0  ml. of pe t ro l  a r e  a d d e d  to the  tubes .  
I m m e d i a t e l y  a f t e r  the  d i s cha rge  of the  pe t ro l  in to  
a tube,  the  tube  is f i rmly  closed wi th  a s topper .  O n  
the  s toppe r s  a t h i ck  ma t  of fe l t  is p laced,  a n d  the  
l ids  of the  cases a re  f i rmly  p ressed  on a n d  locked in  
posi t ion.  The  tubes  are  shaken  in t he i r  l eng th  d i rec-  
t ion  for  1 hr.  The  tubes  a re  c e n t r i f u g e d  for  10 nl in-  
u tes  a t  2,000 r / m ,  p laced  in rack~, and  t r a n s f e r r e d  to 
a w a t e r b a t h  of 20~ • 0.1 ~ 

A f t e r  15-20 minutes ,  when  the  con ten t s  of the  tubes  
have  r eached  20~ volumes  of 20 ml. a re  t r a n s f e r r e d  
to t a r e d  beaker s  c on t a in ing  5-10  g r a in s  of pumice .  
The  p i p e t t e  is f i t ted  wi th  a s t o p p e r  so as not  to d i p  
in to  the  sed iment .  The so lu t ions  a re  e v a p o r a t e d  on a 
ho t -p l a t e  and  the  beakers  r emoved  as soon as b u b b l i n g  
has  ceased ( p e r h a p s  a s t eam b a t h  would  be b e t t e r ) .  
T h e y  are  d r i e d  fo r  2 ~  hours  at  100~ 

Calculation. 
P i p e t t i n g  out  20 ml. of so lu t ion  f rom a tube  to which  

40 ml. of pe t ro l  have  been a d d e d  wil l  give less t h a n  
50% of the  t o t a l  a m o u n t  of oil. The vo lume of oil in  
so lu t ion  has  been d e t e r m i n e d  fo r  so lu t ions  of 2-10 g. 
of oil pe r  100 ml. so lu t ion  a t  20~ Specif ic  volume ---- 
1/specific g r a v i t y .  

A n  e m p i r i c a l  me thod  of ca l ib ra t i on  was cons ide red  
to be most  p rac t i cab le .  

T A B L E  I 

S p e c i f i c  V o l u m e  of  O i l s  in  S o l u t i o n  

Oi l  

R a,pe . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ~ .... 
W h i t e  m u s t a r d  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
F l a x  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
C a m e l i n e  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Spec i f i c  vo l um ~  

Oi l  in 
P u r e  o i l  solution 

1 . 0 9 9  1 . 0 8 0  
1 . 0 9 8  1 . 0 8 2  
1 . 0 7 7  1 . 0 6 0  
1 . 0 8 6  1 . 0 6 5  
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A series of oil quantities, well distributed within the 
range e6rresponding to the oil content which is to be 
encountered in ordinary samples, was weighed into 
centrifuge tubes and the analysis was carried out in 
the usual way. The quantities of oil were subtracted 
with the weights obtained from blind samples and 
recalculated to pure oil, free of moisture. 

The ratio of oil in the sample/o i l  weighed out was 
obtained from.a diagram made up from these analyses. 

The moisture was determined by drying as in the 
analyses (21/2 hrs. at 100~ The blind sanlples 
varied between 0.5 and 3 rag. in these analyses. The 
quantities of oil were reduced to water-free oil and 
recalculated to the corresponding percentage of oil in 
a 5-g. portion. 

Type of Curve Obtained. 
If  the oil had gone into solution without  adding 

anything  to the volume, the curves would have been 
of the type Y ~ K - X  

if a = -  sample portion, g. 
V = volume of solvent, ml. 
S = specific gravity  of  oil ( in solution) 
G----- quantity  of oil, weighed out, g. 
P = percentage of oil 

the fol lowing expression is obtained 

2 G 100 P =  
2 G  a 1 
V . S  

for a ~ -  5 741 G 
V ~  40 P ~ -  
S ~ 0.926 (rape) 18.52 G 

T h e  fol lowing examples show a slight difference be- 
tween theoretical and empirical results. 

Oil ,  weighed, Percentage of o i l  ( 5 -g .  sample) 

g '  T h e o r e , t i c a ]  Empirical 

0 . 8 6  3 6 . 0 8  3 6 . 0 0  
1 . 0 0  4 2 . 2 9  4 2 . 2 5  
1 . 1 5  4 9 . 0 6  4 9 . 2 5  

Testing the Method 

On the advice of Tedin, of the Swedish Seed Asso- 
ciation, the t e s t i n g  of the method was planned as 
follows: 

Of turnip rape, rape, white mustard,  and flax 3 
samples each were selected. The samples were pure 
strains from the Oil Seed Department.  They were 

purified, homogenized in a sample divider, and trans- 
ferred to glass containers. These samples were an- 
alyzed during 5 days with two parallels per sample 
each day. 

Extract ion analyses were made at the same time. 
Five-g. portions were extracted with petrol ether bp. 
30~176 for 6 + 4 hours in a Soxhlet  apparatus 
or 4 + 2 hours in a Twisselmann ( B u t t )  extractor, 
drying and grinding with sand between extractions. 

The test ing of the method was carried out in a stage 
of the development of the method when 10 g. of quart- 
zite were added to each tube to act as grinding mate- 
riM. However  quartzite was found to be unnecessary 
for the seeds and consequently it has been deleted in 
later analyses.  

Results 

The results have been collected in Table II. Ex- 
cluding the figures o b t a i n e d  d u r i n g  the first day 
(when the analyst  might be less trained) ,  the average 
M s was calculated. This figure was also used in cal- 
culating the standard deviation. However,  as can be 
seen from the table, no great discrepancies were en- 
countered in the first-day values. 

T h e  comparatively low values for Soxhlet extrac- 
t i o n  may  be due to incomplete extraction, and thus 
the slow rate of extraction in this type of apparatus 
is demonstrated.  
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T A B L E  II  

Oil in Dry Substance 

The New Method Extraction analysis 

Sample nr 

1 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  : . . . . . . . . . . . . . . .  

2 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

3 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

4 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

5 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
6 . . . . . . . . . . . . . . . . . . . . . . . . . .  : . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
7 . . . ,  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
8 .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
9 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

1 0  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
11  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
1 2  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Seed 

Turnip rape 2 2  
Turnil~ rape 2 3  
Turnip rape 2 4  
Rape 2 8  
Rape 2 9  
R a p e  8 7  
White mustard 2 5  
W'hite mustard 7 8 0 8  
White mustard 8 2 2 3  
Flax G 2 6  
Flax 7 8 0 6  
Flax 8 9 6 5  

M8 
four 
days 

4 0 . 2 1  
3 9 . 6 4  
3 9 . 9 7  
4 3 . 6 9  
3 9 . 0 5  
4 6 . 0 7  
3 2 . 7 1  
3 1 . 8 7  
3 2 . 1 5  
4 4 . 3 4  
4 ,3 .02  
4 5 . 6 7  

M~ 
first 
day 

3 9 . 9 6  
3 9 . 7 3  
4 0 . 0 5  
4 3 . 6 4  
3 9 . 0 5  
4 5 . 9 9  
3 2 , 3 0  
3 1 . 7 1  
3 1 . 7 7  
4 4 , 3 8  
4 2 . 9 8  
4 5 . 6 9  

S~ 

Single, Average 
analysis .per day 

0 . 2 0  6 . 1 8  
0 . 1 6  0 . 1 2  
0 . 2 0  0 , 1 3  
0 . 1 2  0 . 0 7  
0 . 3 0  0 . 1 0  
0 . 2 3  0 . 2 1  
0 . 2 9  0 . 2 4  
0 . 1 7  0 . 1 5  
0 . 2 9  0 . 2 7  
0 . 1 9  0 . 1 4  
0 . 1 3  0 , ] 3  
0 , 1 6  0 . 0 5  

Soxhlot Twisse]mann 
6 + 4 ( B u t t )  
hours 4 @ 2 hrs. 

M2 M2 

3 9 . 7 8  4 0 . 1 8  
3 9 . 3 0  3 9 . 5 4  
3 9 . 3 5  4 0 . 1 7  
4 3 . 3 5  4 3 . 6 6  
3 8 . 6 0  3 8 , 8 3  
4 5 . 6 2  4 6 , 3 2  
3 2 . 0 8  3 2 . 6 3  
3 1 . 6 5  3 1 . 7 0  
3 1 . 8 3  3 1 . 8 7  
4 3 . 8 4  4 4 . 3 0  
4 2 . 7 8  4 2 , 9 3  
4 5 . 0 3  4 5 . 6 5  
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F I e .  1. D i a g r a m  f o r  c a l c u l a t i n g  p e r c e n t a g e  of  oil f r o m  
w e i g h t  of  oil. 

Summary 

A new method for the determination of oil on long 
series of oilseed is presented. It is a gravimetric 
method which reduces the hand labor to a minimum. 

TABLE III 

Analyses of Rapeseed Performed With and Without Addition of Quartzite. 
Oil in Dry  Substance,. Aver;ages of Two Parallels. 

The. new method with 
quartzite 

Sample 
no. 

16,154 ~ 
16,179 46.0 
16.209 44.8 
16,236 45.6 
16,242 47.3 
16,264 4.5.4 
16.267 49.1 
16,208 45.9 
16,269 46.5 
16,270 47.7 
16,705 a 48.2 

Ave,r ageu J 

Difference 
Oil from 
% standard 

method 

--0.4 
--0.3 
--0.6 
+o.4 
--0.6 
--0.5 
--0.3 
4-O 
--0.4 
--0.1 
--0.3 

--0.3 

The new method without 
uartzite 

Difference 
Oil from 
% standard 

method 

4 ~ - -  --0.1 
46.3 4-0 
45.2 --0.2 
46.0 --0.2 
47.4 --0.5 
45.5 --9.4 
49.0 --0.4 
46.0 +0.1 
46.8 --0.1 
47,7 --0.1 
48.3 --0.2 

--0.2 

Extraction 
analysis 
(Rutt)  

46.4 
46.3 
45.4 
46.2 
47.9 
45.9 
49.4 
45.9 
46.9 
47.8 
48.5 

a Turnip  rape also. 

Testing this method on a series of pure  samples of 
oilseed, which were analyzed for  five days with two 
analyses on each sample every day, the s tandard de- 
viat ion for  a single analysis lay within 0.30% and for  
the average of two duplicates within 0.27% of oil. 
The difference between averages for  the new method 
and averages of extract ion analyses made with con- 
t inuous extractors did not exceed 0.28% of oil. 
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Measurement of Calcium Ion 'Suppression by Protection of 
Foam of 'Sodium Cetyl Sulfate Solutions 
JOHN ROSS, L.. SHEDI_OVSKY, C. W. JAKOB, Coiga~-e-Palmolive Company, 
Jersey City, New Jersey 

B 
UILDERS as protective agents in the form of phos- 
phates are being used with synthetic detergents  
in greater  propor t ion and greater  tonnage than  

they ever were with f a t ty  acid soaps. The protection 
they afford enables a reasonable detersive action to be 
accomplished in hard  water  by  a relat ively smaller 
propor t ion of the more expensive synthetic detergent.  

The measurement  of the suppresion of calcium ions 
is impor tan t  in any  examination of detergency. I t  
can also be used to evaluate technical phosphates or 
other builders as well as new materials  for which the 
vir tue of sequestration or calcium ion suppression is 
claimed. 

In  the following work the foam height is used as an 
indicator  that  the concentration of sodium eetyl sul- 

fate  is undiminished or, in other words, that  the solu- 
tion is effectively free f rom calciunl ions. Although 
the foam of m a n y  synthetic detergents is not as seri- 
ously affected by the presence of calcium ion as is the 
foam of pure  sodium cetyl sulfate, it must  be remem- 
bered tha t  builders are used for m a n y  purposes where 
the efficiency is affected to vary ing  degrees by the 
presence of calcium ion (1, 2). 

Several methods for est imating the removal of cal- 
cium ions have been previously described. Andress 
and Wust  (3) and later  Hafford et al. (4) used a 
turbidime~ric t i t rat ion.  In  the la t ter  procedure the 
indicator  which precipi tates  as calcium salt was ap- 
pa ren t ly  present in the phosphate tested, and both 
the concentrat ion and type  of phosphate  which forms 


