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successful in certain instances in differentiating be- 
tween meals of high and low nutr i t ive  value but  has 
been less successful in differentiating between meals 
of intermediate nutr i t ive  value or in comparing meals 
produced by  one process with those produced by  
another  process. Similar ly  for soybean meal, solu- 
bili ty measurements  have been successful in limited 
application. 

The fact  tha t  the increased resistance to peptiza- 
t ion of cottonseed proteins in each of the solvents 
occurs concomitantly with the impai rment  of the 
nutr i t ive value of cottonseed meal suggests tha t  
chemical modifications of the proteins are induced 
because of the applicat ion of heat. The solubility 
studies may  well serve as a clue to the type of chemi- 
cal reactions that  take place dur ing the heating of 
cottonseed meals and might  serve as a guide to devel- 
oping improved processes even though, eventually,  
solubility may  be superseded as means for correlat ing 
nutr i t ive  value with chemical properties.  

The conclusion that  the protein solubility data 
obtained with the three solvents are of equal value 
in grading of cottonseed meal for  broilers is implicit 
in the results  f rom the statistical computations. The 
absolute values of the coefficients of correlation are 
specific to these studies and  might  be slightly dif- 
ferent  for studies of other cottonseed meals. 

Summary 
The correlations between the growth response of 

chicks to the nine cottonseed meals fed as a protein 
supplement  and the solvent powers of 0.02N NaOH,  
6N HC1, and 0.5N NaC1 for  cottonseed meal  proteins 
are almost identical. The correlations between the 
solvent power of 6N HC1, 0.02N N a 0 H ,  and 0.5N 
NaC1 and the gossypol contents of the meals are not 
as good as the correlations between the solvent powers 
of these solutions and the growth response of chicks. 

[Received August 26, 1957] 

Certain Uses of the Analysis of Variance with 
Standard Product Specifications 
HARRY SMITH JR. and T. F. WATERS, The Procter and Gamble Company, Cincinnati, Ohio 

~ VERYONE will agree tha t  s tandard  product  speci- 
fications are a modern-day necessity. They en- 
sure constant product  quali ty and  a consequent 

healthy brand  growth. The need is even more obvious 
when the product ion facilities used are numerous and  
widely separated and utilize different sources of raw 
mater ial  in different equipment.  In  some cases the 
same customer will obtain product ion f rom two or 
even three factories in successive purchases. The 
usual objective of indus t ry  is to minimize the vari-  
ations in product  sufficiently tha t  the changes in 
source go unnoticed by  the consumer. These condi- 
tions make it difficult to provide those responsible for  
the manufac tu r ing  process with s tandard  specifica- 
tions tha t  are capable of being met  uniformly.  The 
use of the statistical technique of the Analysis of 
Variance has provided a helpful  answer to this prob- 
lem, and some discussion of its use is warranted.  

S tandard  specifications may  relate to finished prod- 
uct characteristics by  which the consumer will be 
direct ly influenced in his evaluation of the product,  
such as color, odor, shape, package outage. However  
these have little relat ionship to the real  performance 
of the product.  They may  app ly  to characteristics 
that  can be measured objectively as dimension or 
sudsing efficiency, or subjectively as flavor or odor. 
Once marke t  research has determined tha t  the char- 
acteristic is impor tan t  to the consumer and once 
the acceptable level of the characteristic is defined, 
then product ion must  conform to this level to meet  
acceptance. The inherent  var iabi l i ty  of the process 
must  not dictate the qual i ty  of the product ;  instead 
the necessary level of quali ty dictates the permissible 
var ia t ion in the process conditions. 

I f  the process impar ts  greater  var iabi l i ty  in fin- 
ished-product quali ty than  the s tandard  specification 

permits,  then the reason for  this var iabi l i ty  must  be 
isolated and controlled. While it may  be that  the 
process itself is not under  good enough control, the 
variabi l i ty  may  be caused by  raw mater ia l  nonuni- 
fortuity or the lack of effective t ra in ing  of operators. 
I t  is often found that  the variabi l i ty  is more apparen t  
than real, because of sampling difficulties or lack of 
precision in the analyt ical  techniques used to define 
the quali ty level of the production. 

In  the determinat ion of the relative importance of 
the numerous  possible causes of excessive variabi l i ty 
of finished-product qual i ty  in order to s tar t  the r ight  
corrective measures, the Analysis  of Variance tech- 
nique has been used successfully. Obviously if there 
is no difficulty in meet ing the s tandard  specification 
uniformly,  no problem exists and the following is 
unnecessary. 

Where excessive var iabi l i ty  does appear  to occur 
however, it is helpful  to make a pre l iminary  separa- 
tion of the total  var iabi l i ty  into the f ract ion contrib- 
uted by the analytical  techniques, by the sampling 
techniques, and by  the remainder  which will all be 
considered as process variabil i ty.  When the relative 
magni tude of the three classes has been determined, 
the area is apparen t  in which to work first to improve 
quali ty or its uni formity ,  and the search for the 
specific cause or causes of the lack of control can go 
forward.  

There are two specific aspects of the above dis- 
cussion which will be i l lustrated by a practical  ex- 
ample: Problem 1. the determinat ion of the relative 
magni tudes of the components of var ia t ion in a proc- 
ess (this will assist in making decisions as to where 
in the process suitable adjus tments  should be made in 
order to decrease the var iabi l i ty  of the finished prod- 
uct . ) ;  Problem 2. the determinat ion of an opt imum 
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T A B L E  I 

U n i t  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 2 3 4 5 6 

S a m p l e  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 2 1 2 1 2 1 2 1 2 1 2 

A n a l y s e s  
1 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  2 , 5 5  2 , 6 8  2 . 8 0  2 . 4 5  2 . 6 0  2 . 9 6  2 . 8 0  2 . 2 6  2 . 8 3  2 . 8 3  2 . 8 7  3 . 2 7  

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

U n i t  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  7 8 9 1 0  11  12  

S a m p l e  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 2 1 2 1 2 1 2 1 2 1 2 

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

2 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  2 . 6 0  2 . 6 5  2 . 3 9  2 . 5 7  2 . 7 1  2 . 7 3  2 , 9 9  2,71.  2.;15 2 . 5 2  2 . 4 8  2 . 6 4  

X ~ 2 . 7 1 ~ .  

santpling plan, which will yield a finished-product 
quality estimate of desired precision at a nlinimum 
cost. 

Problem 1. The Determination a~d Use of the Com- 
ponents of Variance. The Factory  Service Group in 
conjunction with the Products  Research Group have 
determined a manufactur ing specification for Total 
Organic Builder (T.O.B.) in one of our synthetic de- 
tergents. This specification reads "Ta rge t  2.7%, not 
permitted below 2.5%."  

The factory determines the T.O.B. content of its 
I)roduetion by means of a chemical analysis of sam- 
pies from the production lines. From the results of 
such analyses, decisions are made concerning the ad- 
herence of production to s tandard specifications and 
hence the shippability of the product. The precision 
of these analytical results becomes an important  as- 
pect of such deeisions. For  example, if the T.O.B. 
were reported as 2.7% with a standard deviation of 
~+ 1.0%, one would question the adherence of the 
process to specifications. However, if the s tandard 
deviation has been only • 0.02%, there would be no 
question of possible specification deviation. 

How can we measure the variation in a single 
T.O.B. estinlate, and, further,  can we.a t t r ibute  the 
major part  of the variation in the estimate to any  one 
aspect of the estimation process? 

The first requirement is to determine the steps in 
the T.O.B. estimation procedure. There are three spe- 
cific subdivisions in the sampling procedure: a) the 
process natural ly falls into ' ' t '  ' distinct process units ; 
b) from any process unit  " k "  samples are chosen; 
and e) on each of these " t k "  samples, " n "  chemical 
analyses are performed. 

Thus there are three possible sources of variation in 
a T.O.B. estimate: the variation caused by differences 
from process unit  to process uni t ;  the variation pres- 
ent within each unit which represents nonhomogeneous 
mixing; and the variation resulting from differences 
between duplicate analytical results on a uniform 
sample. 

The relative nlagnitudes of these sources of vari- 
ation can be determined through the u~e of the 
"Analysis of Var iance"  and an experimental design 
called " A  Nested Design."  For  example, the follow- 
ing sampling scheme was decided upon: 

q) The day's production was divided into 24 units of 1-hr. 
duration. This division was effeeted because a natural 
change occurred about every hour in the process. It was 
decided to choose 12 of these 24 milts at random ((t ~ 12). 

b) Two samples were selected at random from each of these 
units (k = 2). 

c) Duplicate analyses were done on each sample (n == 2). 

The T.O.B. analyses obtained by this sampling scheme 
are shown in Table I. 

The caleulatiou of the Analysis of Variance for 
the Nested Design can be found in any statistical 
text (1). Detailed calculations will not be shown 
here. The Analysis of Variance for th i s  example is 
shown in Table 1I. 

The total variance of a single T.O.B. analysis is 
estimated as: 

V(Y)  - - V ( a )  + V(s)  + V(p)  (1) 

where V(Y)  ~ - to t a l  variation of a single observation 
V (a) ~ the variance due to analytical method 
V(s) ~ the variance due to sampling 
V(p )  -~-the variance due to the process unit  
V(Y)  ~ 9.0216 + 0.0074 + 0.0158 ~ 0.0448 

The standard deviation of a single estimate ~ N/0.0448 
---~ 0.2117. 

This indicates that a large amount of variability is 
present. For example, suppose the T.O.B. of a day ' s  
production was estimated by analyzing a single ran- 
dora sample and the T.O.B. result was 2.6%. The 
95% confidence limits on the true T.O.B. measure 
would be: 

2.6 • (1.96) (0.2117) or (2.2<----->3.0) 

This is a rather untenable position in which to place 
a manufacturer .  

What  is needed is a more precise estimate of the 
T.O.B. or a nlore lax specification. In  general, it is 
not possible to relax specification limits since these 
are determined through consumer requirements .  A 
more precise estimate is necessary. This can be ob- 
tained in two ways: a) by decreasing the total vari- 
ance, a2; and b) by increasing the sample size and 
taking an average of all results. 

Decreasing the Variance. Through the use of the 

S o u r c e  of  v a r i a t i o n  

B e t w e e n  u n i t s  . . . . . . . . . . . . . . . . . . . . .  

B e t w e e n  s a m p l e s  
w i t h i n  u n i t s . . ~  . . . . . . . . . . . . . . . . . . . . .  

B e t w e e n  a n a l y s e s  
w i t h i n  u n i t s  
w i t h i n  s a m p l e s  . . . . . . . . . . . . . . . . . . . .  

T o t a l  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

T A B L  11 

D e g r e e s  
of  

f r e e d o m  

11  

12  

2 4  

4 7  

3u rn  o f  M e a n  
~ q u a r e s  s q u a r ~  

1 . 0 9 3 7  0 . 0 9 9 4  

0 . 4 3 5 5  0 . 0 3 6 [  

0 . 5 1 8 1  

2 . 0 4 7 3  

M e a n  
s q u a r e  

0 . 0 9 9 4  

0 . 0 3 6 3  

0 . 0 2 1 6  

E x p e c t e d  m e a n  
s q u a r e  

aa-~+2o's~-~-4a t2 

o-a2 

T h e  c a l c u l a t i o n  o f  t h e  c o m p o n e n t s  of  v a r i a n c e  i s  d o n e  b y  e q u a t i n g  
the  o b s e r v e d  m e a n  s q u a r e s  to t h e i r  r e s p e c t i v e  e x p e c t e d  m e a n  s q u a r e s  
a n d  s o l v i n g  s i m u l t a n e o u s l y :  1 

Sa 2 ~ 0 . 0 2 ] 6  

S s O _ _  0 . 0 3 6 3 - - 0 . 0 2 1 6  - -  0 . 0 1 4 7  - -  0 . 0 0 7 4  
2 2 

St  2 _  0 . 0 9 9 4 - - 0 . 0 3 6 3  - -  0 . 0 6 3 1  - -  0 . 0 1 5 8  
4 4 

1 T h e  S i  ~ a r e  u s e d  to  d e n o t e  t h e  f a c t  t h a t  t h e s e  a r e  e s t i m a t e s  of  v a r i -  
a n c e  c o m p o n e n t s  a n d  n o t  p o p u l a t i o n  p a r a m e t e r s .  
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information gleaned f rom the formula  for Total  Va- 
riance the relative magni tudes  of the emnponents of 
variance provide clues concerning the process vari- 
ability. In  the example shown, the total  variance of 
a single observation was 0.0448. This variance was 
composed of three par ts :  due to analytical  method---~ 
0.0216, due to s ample~0 .0074 ,  and due to p r o c e s s =  
0.0158. 

Thus, if  we desire to decrease the variance, the mos t  
likely places are, first, the analytical  method, and sec- 
ondly, the uni t  to uni t  var ia t ion in the process itself. 
For  example, modifying the analytical  technique 
might result  in a more un i form duplication of T.O.B. 
results on the single sample of finished product.  

Similar ly the exercise of closer control f rom unit  to 
uni t  would reduce V ( p ) .  The problems of reducing 
variat ion are usually operat ional  in na ture  and re- 
quire insight and careful  experimentM scrutiny.  

Thus the Nested Design and Analysis of Variance 
are useful in that  they sort out the total  var ia t ion 
into component  par ts  and provide clues as to the ma- 
jor source of variation. In  the example above, the 
design addit ionally indicated that  the mater ia l  within 
each time increment  was relat ively homogeneous. 

However,  since more than  one observation was taken 
in this investigation, a more precise estimate of the 
T.O.B. of the finished product  is available. 

In  the example just  shown, the mean T.O.B. result  
was 2.71% (Table I ) .  The 95% confidence limits on 
this mean are obtained as follows: 

Give , :  the variance of a single observation, for- 
mula  (1) 

Tbe~) the variance of the mean is: 

V ( Y ) ~ - V ( a ) / t k n @ V ( s ) / t k @ V ( p ) / k  (2) 
V(Y)=0.0216/(12) (2)(2)~L 0 .0074/ (12) (2)~-  

0 .0158/12~0.002075 

Thus the s tandard  e r ror  of the mean is 0.0456. The 
!)5% confidence limits for  the t rue T.O.B. are (2.62 
<----+2.80). There is little doubt that  the T.O.B. of 
our product  is well within specifications. 

Problem 2. The Determination of an Optimum Sam- 
pling Plan. I f  one considers the cost of the sampling 
scheme, a less precise estimate of mean T.O.B. meas- 
urement  might  be adequate.  

The opt imum sampling scheme, which will mini- 
mize the cost of sampling and simultaneously yield 
a T.O.B, estimate of specified precision, is obtained 
through the following procedure:  

a) Wri te  down the sampling cost function. In  the 
i l lustrated ease above 

C ~ -  tCx , -~- tkC,+tknC,  (3) 
where t = number  of process units 

Cp = cost of sampling a uni t  of the process 
k ~--- number  of samples per  unit  
C~ ~ cost of taking a sample within a unit  
n = number  of analyses per sample per  

uni t  
C.,~ ~-- cost of a single analysis 

b) Minimize this cost, subject to the restriction tha t  
the variance of the mean be specified as no greater  
than  some constant,  D [ V ( Y ) ~ D ] .  The result- 
ing function, using" a Lagrangian  multiplier,  X, 
is: 

F = t O p  qrtkC~ + tknC~ + ) t  [ V ( Y ) - - D ]  
where V ( Y )  is given by formula  (2). D = 
specified var iance of the mean. 

By solving the simultaneous equations obtained 
through par t iaI  differentiation, the following formu- 
las for n, k, and t are found:  

V(a) C~ 
n = \ ]  C, V(s)  (4) 

i V ( s )  c~ (5) 
k =  \I- C~ V(p) 

t=\/v(p) 
C~ v(Y) 

I t  should be noted that  the above solutions probably 
will give answers in fract ions of whole units, a situa- 
tion which leads to possible uneasiness in practice. 
The following routine is suggested: 

1. First ,  solve for n ( n ~ l ) .  I f  n is a fraction, e.g., 
1.42, consider Cameron 's  inequali ty (2) 

V ( a )  C~ - -  ~> z ( l + l )  
C. u  

where 1 is the next  lowest integer below the cal- 
culated value of n. 
I f  the inequali ty holds, choose n = l @ l  
I f  the inequal i ty  does not hold, choose n - - 1 .  

2. Solve for k, and apply  a similar inequali ty to 
determine an integer evaluation. 

3. Solve for  t, using the following formula:  

t~---[V(p) q - V ( s ) / k @ V ( a ) / n k ] / V ( Y )  (7) 

The substi tut ion of integer solutions for  n and k 
necessitate the adoption of this new formula  (7) for 
guaranteeing the specified V ( Y ) .  

The previous formula  for  t (6), while completely 
valid, will not exactly fit the specifications if the 
integer approximat ions  are used. I t  should also be 
noted tha t  the solution for k depends on the solution 
for n;  if one wishes to be more exact, a correction 
similar to the last step above should be made at  each 
calculation step. I Iowever  those steps shown above 
will lead to workable solutions in praeticM eases. 

In  the sampling scheme previously considered the 
following specifications are desired: 

1. V ( Y )  = 0 . 0 2  
2. C, = $2.00 cost of doing a single analysis 
3. Cs = $0.20 cost per  sample per unit  
4. Cp = $0.50 cost of sampling a unit  

Using the estinmtes of the variance components 
obtained in Table I I ,  the nmnber  of analyses, n, is: 

n ~ . X 0.0074 

Since one must  do one analysis to get any quality 
estimate, n ~--- 1. 

The number  of samples per  uni t  is: 

k = - - | 0 " 0 0 7 4  0.50 - -  1.08 
%] 0.20 X 0.0158 

Apply ing  Cameron 's  inequal i ty  
0.0074 0.50 ? 

X - -  ~> t ( l + l )  
0.20 0.0158 

? 

1.17 ~> 2. 

Sihee inequali ty does not  hold: k ~---1. 
The number  of process mil ts  to be sampled i s :  
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t = I 0.0158 + 0 . 0 0 7 4 / ( 1 )  ~- 0 .021 .6 / (1)  (1)  ] / 0 . 0 2  
0.0448 

t - -  - -  - -  2.24. 
.02 

T h e  cho ice  o f  2 o r  3 is a dec i s i on  t h a t  m u s t  be  m a d e  
by  the  s a m p l e r  s ince  t ~ 2 wi l l  y i e l d  a m e a n  v a r i a n c e  
s l i g h t l y  l a r g e r  t h a n  0.02 a n d  a t = 3, a m e a n  v a r i a n c e  
s l i g h t l y  s m a l l e r  t h a n  0.02. 

C o n c l u s i o n  

T h e  f o l l o w i n g  s a m p l i n g  s c h e m e  was  d e c i d e d  u p o n .  
T h r e e  p roce s s  u n i t s  w e r e  to be  se l ec ted  a t  r a n d o m  
each  day .  F r o m  e a c h  u n i t  one  r a n d o m  s a m p l e  w o u l d  
be a n a l y z e d  f o r  T .O.B .  T h e  a v e r a g e  of  t he se  t h r e e  
T .O .B .  r e s u l t s  w o u l d  d e t e r m i n e  w h e t h e r  t h e  p roce s s  
w a s  a d h e r i n g  to spec i f ica t ions .  T h i s  s a m p l i n g  s c h e m e  
cost  $8.10 p e r  d a y ;  i t  g u a r a n t e e s  t h a t  t h e  v a r i a n c e  of  
t h e  m e a n  ~ 0.02. 

Note 

1. O t h e r  r e f i n e m e n t s  o f  s a m p l i n g  s c h e m e  d e t e r m i n a -  
t ions  h a v e  b e e n  p r o p o s e d .  R.  A.  F i s h e r  p r o p o s e d  
the  c r i t e r i o n :  m i n i m u m  cost  ( e f fo r t )  p e r  u n i t  of  
i n f o r m a t i o n  (3 ) .  S u m m a r i e s  a n d  c r i t i c a l  a n a l y s e s  
of  t h e  v a r i o u s  m e t h o d s  f o r  t h e  se l ec t ion  of  op t i -  
m u m  s a m p l i n g  p l a n s  can  be  f o u n d  in  a n  u n p u b -  
l i shed  M.S.  thes i s  by  F .  E .  F r e e  (4 ) .  

2. The  e x p e r i m e n t a l  d e s i g n  s u g g e s t e d  b y  t h e  F a t  A n -  
a lys i s  C o m m i t t e e  of  t h e  A m e r i c a n  Oi l  C h e m i s t s '  
S o c i e t y  f o r  d e t e r m i n i n g  i n t e r -  a n d  i n t r a l a b o r a t o r y  

v a r i a t i o n  is t h i s  s a m e  " n e s t e d  d e s i g n . "  I f  one  
t r a n s l a t e s  t h e  e l e m e n t s  of  t h e  d e s i g n  as fo l lows :  
a)  p r o c e s s  n n i t s  become  l a b o r a t o r i e s ;  b)  s a m p l e s  
b e c o m e  l a b o r a t o r y  t e c h n i c i a n s ;  a n d  e) a n a l y s e s  
r e m a i n  the  same,  t h e n  t h e  e s t i m a t i o n  of  t h e  v a r i -  
a n c e  c o m p o n e n t s  a r e  o b t a i n e d  in  a s i m i l a r  f a s h i o n  
s h o w n  be low f o r  t he  g e n e r a l  case  of  " p "  l abo ra -  
to r ies ,  " q "  t e c h n i c i a n s  in  each  lab,  " n "  a n a l y s e s  
d o n e  on each  t e s t  m a t e r i a l .  

Analysis of Variance 

Source of variation 

Between laboratories 

Between technicial~s 
within laboratories 

Between analyses with- 
in technicians within 
laboratories 

d . f .  

p-1 

S.S. a Yn.s. a E (m.s.) 

ffA 2 

a Omit ted  for  convenience .  
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Protection of fats and oils from oxidation. Z. K. Lebedeva and 
A. G. Sergeev. Masloba~o-Zhirovaya Prom. 23(9), 17-20 
(1957). Factors responsible for the oxidative processes occur- 
ring during storage, clarification, filtration, and collection of 
refined oil, as well as the protective methods involved are 
discussed. (C. A. 52, 3365) 
Continuous contact splitting of fat. M. P. Bespyatov, V. I. 
Polstyanoe, I. S. Vitsenko, P. N. Sukhobrusov, V. K. Shvedov, 
and Yu. A. ]~[ulik(Polytech. Inst., Kharkov). Mastoboi~o 
Zh~rovaya Prom. 23(9), 22-3(1957). The amount of the fat  
split and glycerine content of water during a stepwise con- 
timmus contact splitting of fat  were found to be the factors 
controlling the rate of the reaction and the efficiency of the 
process. From 96 to 97% of fat was hydrolyzed when fat 
split and glycerine content were nmintained at 76-80 and 20- 
25%, 86-88 and 8-10%, 90-92 and 3-5%, 93-95 and 2% and 
96-97 and 1% levels in the course of first, second, third, 
fourth and fifth splittings, respectively. (C. A. 52, 3365) 
Iron in the copper-nickel catalyst. B. N. Tyutyunnikov and I. 2. 
Novltskaya(Polytech. Inst., Kharkov). Maslobo~no:Zhirovaya 
Prom. 23(9), 21-2(1957). With an increase in the iron con- 
tent of copper-nickel catalyst from 3 to 10% the acid coeffi- 
cient of hydrogenated fat  increased from 0.4 to 0.7%, and 
the productivity of catalyst decreased from 43 to 34. (C. A. 
52, 3365) 
Trace elements in edible fats. V. Separation and determination 
of iron by means of ion-exchange resins. A. Vioque and M. del 
Pilar VillagrSn(Tnst. Grasa y sus Derivados, Seville). Grasas 
y aaeite~ (Seville, Spain) 8, 152-4(1957). Trace amounts of 

iron in olive oils are determined by dissolving olive oils in 
anhydrous acetone (1:3)  and passing the solution through 
a cation-exchange column (similar to Amberlite IR-1) which 
has been previously made to react with hydrogen ion and 
washed with water to neutrality. The iron is washed out with 
4 N hydrochloric acid and determined colorimetrically. The 
velocity of 4 N hydrochloric acid should not exceed 0.5 milli- 
liter per minute. In samples containing 1-16 parts per million 
of iron, 95-113% was recovered; this indicates that all the iron 
in olive oils was in an ionized form. (C. A. 52, 3365) 
Dilatometry for the investigation of fats and fatlike substances. 
M. Kh. Gluzman and B. I. Dashevskaya(Sci. Research Chem.- 
Pharm. Inst., Kharkov). Zhur. Priklad. Khim. 30, 1345-51 
(1957). Dilatometrie measurements were found useful in the 
investigation of fats. The coefficient of expansion at any one 
temperature can be determined, the melting point interval 
can be narrowed, and the tendency of 2-phase (liquid or solid) 
formation can be detected. (C. A. 52, 3365) 
Peroxide values of oxidized linseed oil. M. Taniewski and L. 
BulczySska(Inst. Farb i Lakier6w, Gliwice, Poland). Przemyst  
Chem. 13, 290=1(1957). The highest amount of peroxides of 
linseed oil were formed at 60 ~ when blowing a refined linseed 
oil with air. The optimum temperature for the decomposition 
of the above oxides was 80-100 ~ . I t  was also found that  at 
20 ~ the peroxides of linseed oil are unstable. (C. A. 52, 3359) 
Lipides in dental pulp. A. Todescan and W. da Silva Sasso 
(Univ. S~o Paulo).  Anais - fac .  farm. e odontol, univ. $5o 

Paulo 13, 123-8(1955). Lipide was found in human dental 
pulp and in the cytoplasm of the odontoblasts of 1-day old 
albino rats. The lipides contained fat ty  acids and neutral 
lipidcs but no phospholipides. I t  is believed that the odonto- 


