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Through  correspondence with agricul-  
tura l  experiment stations and soybean oil 
mills, it has been found that  varmus  pro- 
cedures and extract ion apparatus  are 
used for the determination of oil in soy- 
beans. In  view of the increasing impor- 
tance of soybeans as an  oil seed crop in 
this country, there is great  need for a 
s tandard procedure, the use of which will 
enable different analysts,  whether at  ex-  
periment stations or at oil mill labora- 
tories, to obtain comparable and reliable 
results.  The  present  investigation was 
to establish such a procedure. Four  of 
the six procedures examined are now be- 
ing regularly used for the determination 
of the oil. Two  of the methods studied 
are  those of  the Association of Official 
Agricul tural  Chemists,  a third is based 
upon the extraction of the undried g round  
sample and in the four th  one the ground 
sample is dried two hours  before the oil 
is extracted. The Knor r  extraction ap- 
paratus and  anhydrous  alcohol-free ether 
are  used  with each of these four  pro- 
cedures. The  solvent used with the other 
two  methods is petroleum ether, conform-  
ing to the  specifications adopted by the 
Amer ican  Oil Chemists  Society.** One 
method is based upon the extraction of  
the undried freshly ground sample of 
beans for seven hours.  The  second 
method is like the first except that  a f te r  
being extracted for two hours, the meal 

*A. c o n t r i b u t i o n  f r o m  the  Oil, F a t  a n d  
W a x  L a b o r a t o r y ,  B u r e a u  of C h e m i s t r y  
a n d  Soils ,  a n d  D i v i s i o n  of F o r a g e  C r o p s  
and Diseases, Bureau  of Plant  Industry,  
U, S. Depar tment  of Agriculture. 

**Oil and Fa t  Ind. 8, 345 (1931). 

aFor  d e t a i l s  see p a g e  4 of  U. S. Dep t .  
Agr .  S e r v i c e  a n d  R e g u l a t o r y  A n n o u n c e -  
ments  No. 133. 

is removed f rom the extractor,  g round  
in a mortar,  then extracted for another 
two hours. In these procedures, the 
ground  samples are wrapped in filter 
papers to form a thimble, a~d in such a 
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manner  that the sample is spread out in 
a thin layer, to facilitate the extraction 
of the oil3 These  "thimbles" are placed 
in But t  tube extractors (which are at- 
tached to All ihn condensers with 12-inch 
jackets) so that  the condensing solvent 
falls on the center of  a plug of absorb- 
ent cotton placed in the open end of  
the "thimble." The  extract ion is con- 
ducted so that  the condensed solvent falls 
into the thimble at the rate of 150 drops 
per minute. Af t e r  the extraction, the ex- 
traction flasks are removed f rom the But t  
tubes, and the larger part  of the  solvent 
is removed by evaporation on the steam 
bath. Finally, the flasks are placed for 
an  hour  in an  oven heated to 100-105 ~ C. 
Af t e r  cooling, the solvent vapor is dis- 
placed with air and the flasks a re  weighed. 

In  order  to extract  all the oil in soy- 
beans with petroleum ether, it is necessary 
af ter  extract ing for two hours,  to grind 

the meal in a mortar  and continue the 
extract ion for another two-hour period. 
This  procedure had previously been 
found necessary with a number  of other 
oil seeds examined by us. As  yet a mill 
has  not been found that will grind soy- 
beans fine enough to allow the oil to be 
completely removed by a single extrac- 
tion, without causing undue heating and 
a loss of moisture. (See results in col- 
umn  5 of the table.) 

As  the regrinding of the partly ex- 
tracted soybean meal would be consid- 
ered a burden in laboratories in which 
50 or more  samples are examined daily, 
it is hoped that  another procedure may 
be found which is better adapted to rou- 
t ine analysis on a large scale but which 
will give results in reasonable agreement 
with the double extraction method. 

The  r e su l t s  obtained on dried and un- 
dried soybeans by extraction with ethyl 
and petroleum ethers are given in the 
table. 

Before  discussing the results  obtained, 
it is desired to emphasize the importance 
of determining the oil content of  the 
beans on the freshly ground samples, 
but when that  is not possible the sample s 
should  be kept in closed containers in 
the refrigerator.  These  conclusions are 
based on experimentation. Ground soy- 
beans kept  in corked bottles left in the 
laboratory for only a day or two were 
re-examined.  In most  cases, low results 
were obtained, showing that  a portion of 
the oil had  changed and had become in- 
soluble in the solvent used for the ex- 
traction. These  suggestions should be 
followed when examin ing  seeds which 
contain drying oils. 

It  will be observed (column 3 of the 
table) tha t  when the ground beans were 
dried for five hours in a vacuum oven 
(26-27 inches vacuum was maintained) 
at 100 ~ C., then extracted with ether, 
lower results were obtained than those 
given in column 6, which were obtained 
by a double 2-hour extraction of the 
undried beans with petroleum ether. Th e  
results in question were f rom 0.20 to 
0.54 pe r  cent low. Likewise, drying the 
g round  sample in an  air oven for two 
hours  at 100 ~ C. before extraction with 
ethyl ether (column 7) gave results 
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OIL CONTENT OF SOYBEANS AS DETERMINED BY DIFFERENT PROCEDURES 

2 5 2  

1 2 3 4 5 6 7 
17 hr. Extn .  17 hr. Extn.  17 hr. Extn.  7 hr. Extn.  2 hr. Extn.  17 hr. Extn.  
ethyl ether, ethyl ether, ethyl ether, pet. ether, pet. ether, ethyl ether. 
Sample not  Sample dried Sample dried Sample not Sample not Sample dried 

Soybean* drir~ 5 hrs. in 2 hrs. at dried dried. Reground 2 hrs.  at 100 ~ C. 
vacuum oven 135 ~ C. and  extracted in air oven 

% oil % oil % oil % oil % oil % oil 
2269 . . . . . . . . . . . . . . . . .  17.53 17.95 17.56 17.73 . . . .  
2366 . . . . . . . . . . . . . . . . .  20.19 20.69 20.42 20.73 . . . .  
2367 . . . . . . . . . . . . . . . . .  15.20 15.39 14.88 15.47 . . . .  
2368 . . . . . . . . . . . . . . . . .  17.44 17.74 17.53 17.74 . . . .  
2391 . . . . . . . . . . . . .  21.93 20.96 21.18 20.86 21.34 . . . .  
2392 . . . . . . . . . . . . .  22.59 21.43 21.70 21.42 21.85 . . . .  
2393 . . . . . . . . . . . . .  21.31 20.24 20.53 20.34 20.63 . . . .  
2394 . . . . . . . . . . . . .  20.81 19.97 20.11 19.84 20.23 
Easy  Cook . . . . . . . . . . . . . . . . . . . . . . .  18.85 18.30 
Dunfield . . . . . . . . . . . . . . . . . . . . . . . . .  23.39 22.91 
Haber landt  . . . . . . . . . . . . . . . . . . . . . .  20.08 20.01 
Hah to  . . . . . . . . . . . . . . . . . . . . . . . . . . .  16.90 16.56 
Mukden  . . . . . . . . . . . . . . . . . . . . . . . . .  21.26 21.01 
Peking . . . . . . . . . . . . . . . . . . . . . . . . . .  17.49 17.46 
Rokusun  . . .  . . . . . . . . . . . . .  . . . . . . . . .  18.27 17.57 
Virginia . . . . . . . . . . . . . . . . . . . . . . . . .  18.06 17.71 

*Each of the numbered samples represents an unnamed variety of  bean. 
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N E  increasingly difficult problem 
confront ing the analytical chemist 
of today is the ready detection of 

adulteration. Wi th  olive oil, which has 
been called the oil par excellence, this is 
especially so, as the conventional analysis 
is seldom of any great help in the ma-  
jori ty of  cases. The adul terator  is far  
ahead of the analyst, with whose re- 
:searchesh e keeps in constant  touch in 
.order to devise new means  of circumvent-  
ing him. Instead of a single oil, or such 
oils as are easily detectable, he makes a 
mix tu re  of  several, generally those for 
which  the chemist  has no specific re- 
actions, in just  the proportions to come 
well within the values given for pure 
olive oil and thus defy discovery. His  
task  is not so hard  as it may  appear, 
since these values spread over so wide 
a range and are so ill-defined by text 
and authori ty  that quite a list of oils is 
available for  such mixing. 

What is Olive Oil? 

This  leads one to pause to consider, 
" W h a t  is olive oil? W h a t  makes  it dif-  
fer  f rom other  oils? W h a t  is there 
about it that  makes it cost so much  
more than the others?"  The  answer  to 
these artless questions involves the sur-  
vey of  olive oil f rom three angles. The  
consumer  of the edible grade regards  it 
f rom the superficial and patent, the 
chemist  f rom the intrinsic and latent 
point o f  view, and the technical u s e r  
f rom the way it behaves in practice. 
The characterist ic properties of pure 
olive oil cannot be resolved into a single 
test for identification. It  is not  the 
same thing to all men. 

Produced in a variety of  kind ana  
grade to fit certain purposes, neverthe- 
less, olive oi l - -pure  olive o i l - -has  a dis- 
tinct superiority over other oils when- 
ever so used, such as to characterize i t  
apart  and subject it to more  extensive 
imitation and substitution than any other 
vegetable oil. Not  that there are uses 
to which any other oil may  not be bet- 
ter adapted, as in deep-fat f rying short-  
ening and mayonnaise. But  for certain 
soaps- -as  Castile, mottled, and texti le;  
for  sulphonating purposes ; and  as a salad 
oil, olive oil commands a premium, as 
evidenced by its higher price. 

It  is, however,  in the edible line that  
this oil is prized so highly that  one won- 
ders as to the reason why. There  are 
those who care naught  for the flavor of 
olives. I t  is like caviar to the millions. 
But for  those - -and  there are m a n y - -  
who delight in its fruity flavor, olive oil 
is worth  the extra  cost. Undoubtedly 
the lay public buys this oil primari ly for 
flavor and incidental medicinal proper- 
ties. I f  the present  t r e n d  in the manu-  
facture, preparation, and blending of 
olive oil continues, however, to say noth-  
ing of the extensive evil of  m i x i ng  in 
other oils, what  little there is Ieft o f  these 
two characteristic qualities plainly just i-  
fies no premium over other edible oils 

The Change in Olive Oil Quality 

Were  we to refine and deodorize olive 
oil, in so far  as the consumer  is con- 
cerned, we have taken out  all that  he 
pays for. To him, all refined, deodorized 
edible oils look and taste aIike, whether  
peanut, cottonseed, corn, sesame, or  olive. 
They  represent simply fa t ty  matter .  
Wha teve r  differences due to chemical 
and physical composition may  exist  in- 
nately between them are certainly too 

ANID Till[ A)LNALYII 

By M. F. LAURO 

slight to warrant  any appreciable price 
differential. 

Now, as a matter  of  fact, this is jus t  
what  is going on at the present  time. 
A great  change has come over olive oil 
quality within recent years. It is doubt- 
ful whether  there is olive oil on the 
market  in the United States today with 
the old-time full f rui ty olive flavor and 

Oil and soap chemists 
are urged to send to the 
editorial offices of OIL & 
SoAP photographs of 
their laboratories and 
plant equipment. 

therapeutic quality. Perhaps  people here 
like a tasteless oil. I f  so, then other 
oils would answer  the same purposes 
and there is no especial need for olive 
oil. And surely, one should not be re- 
quired to pay the higher  price. 

Olive oils that normal ly  find their 
way into edible lines are refined, 
bleached, and deodorized to blend with 
harsher  oils of  inferior quality, making  
up the usual  edible olive oil sold today. 
This  is regarded as sophistication and 
presents an unusual ly  hard  problem for 
the chemist  of today. Oil recovered 
f rom foots, a by-product  of the olive 
oil manufac ture ,  extracted f rom the 
residual pulp with carbon bisulphide, 
de-acidified, bleached to remove the 
green color and steamed to remove ob- 
jectionable odor and traces of  solvent, 
is now a common ingredient of  salaa 
oils. In many  cases, artificial olive flavor- 
ing is added. There  is a green olive oil 
prepared f rom foots or inferior olive 
oil, colored with chlorophyll, copper 
compounds,  or  dye, for  mixing with cot- 
tonseed or other oil to simulate olive o i l  

Even as to pure olive oil, accustomed 
as t ime goes on to a bland and almost  
tasteless salad oil, the Amer ican  public 
is being deceived, since it pays a very 
high price for oil attenuated, if not en- 
-tirely deprived of  those virtues possessed 
only by virgin olive oil or oil of  the first 
pressing with no t rea tment  other than  
necessary for clarifying.  

The Three Approaches to the Identity 
of Olive Oil  

Flavor,  then, represents  as to the edi- 
ble oil, one way to dist inguish olive from 
other oils as well as the choicer grades  of 
the same. It is for the exper t  to pass 
on, and unfor tunate ly  there are very few 
analysts who include this most  valuable 
index to purity and qual i ty  in their 
rout ine analysis. 

Of  course, it is of  small  consequence 
in the case o f  commercial  oils where 
the odor has been masked  with denatur-  
ing substances like oil of  rosemary,  as 
is usual ly the case. Yet heat ing often 

brings out the odor of olive, or of  such 
oils as lard and fish when present as 
adulterants.  And  so, the chemist  should 
include this simple test in his search for 
impurity,  however sl ight its value may 
appear. 

In the inedible line, for  certain pur-  
poses, olive oil still holds a superior 
status. It  has  undoubted advantages  as 
a soap, in cosmetics, in the textile in- 
dus t ry  and in sulphonation. W h y ?  Be- 
cause of its peculiar properties and  be- 
havior when applied in the arts. This  
constitutes a second dist inguishing fea- 
ture. As  an example,  a greater  thermal  
effect than  usual  in sulphonating an al- 
legedly pure olive oil was the clue that  
led to the discovery of a foreign oil. 
This  would suggest  the Maumen6 n u m -  
ber to the chemist, a test usually of no 
value and rarely applied. The  addition 
of  corn or peanut fat ty acids to olive 
oil loots is said to alter its behavior in 
saponification and the result ing soap 
color to a degree capable o f  detection. 

Correlated to this method of detect- 
ing abnormality, and  as a third element 
of  differentiation, there are the char-  
acteristics developed by chemical analysis. 
T h u s  olive oil is tested for its iodine 
absorption or acetyl value, its composi-  
tion in terms of fat ty acids, sa turated 
and unsaturated,  its reaction to various 
chemicals and its properties as mani-  
fested under  certain tests. 

In  considering these three ways  by 
which this oil is judged,  i.e., the con- 
sumer 's ,  the user 's,  and the chemist 's,  a 
better idea of what  is olive oil can be 
obtained than by each separately. For  
this reason, the chemist  should include 
in his rout ine of analysis, organoleptic 
tests and any practical method cor- 
responding to a part icular application in 
the industry.  

Limitations of the Commercial Analysis 
of Olive Oil  

The  commercial  chemist  is restricted in 
the analysis of  oil to what  his client 
will pay for. Hence, in the course of 
time, he has  evolved a set fo rm of  pro- 
cedure in determining the purity f rom 
which he varies but little: specific grav-  
ity, iodine, saponification and acid 
values, a few color or qualitative re- 
actions, and occasionally an  index of 
refraction, unsaponifiable matter,  etc. 

It  happens there i s  no specific test for 
olive as there is for  sesame and cotton- 
seed oils. The  evidentiary tests are 
really exclusive and negative ones, not  
direct and positive. Pu r i t y  is judged by 
freedom f rom such oils as do have spe- 
cial traits, or by departure f rom normal  
values. Now, what  are the no rma l  
values for olive oil? They  vary  with 
the source of  the oil, its locality, mode 
of preparation, etc. One need only 
glance at the limits given by text  and 
authori ty to s tand convinced tha t  ten 
and twenty percent of other oils m ay  
be mixed with olive oil before any  
change occurs to give definite evidence 
of  abnormality.  In some cases, in oi1 
denatured for edible purposes up to 100 
percent adulterat ion may  be had  with 
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scant hope of  detection. Teaseed oil is 
one of those oils that  so closely resem- 
bles olive as to practically defy dis- 
covery. 

Of  course, the more values sought,  the 
greater  the chance of  finding anything 
wrong. This  very of ten means  consid- 
erable work for the chemist  for which 
he is grossly  underpaid. F rom the out- 
sider's point of view, however,  the cost 
of  a complete analysis is prohibitive save 
in exceptional cases. Fur the rmore ,  his 
inquiry is a simple one and  he cannot  
unders tand why the chemist  mus t  do so 
much  work to answer that. "The  trouble 
with analytical chemistry,"  thinks he, 
"is the vast  amoun t  of labor involved in 
finding out  the simplest th ing!"  To  a 
large extent, he is right. It  is also true 
that  some of this labor is by nature  in- 
evitable. Yet the analyst  is woeful ly 
behind the physicist  in the use of mod- 
ern tools. He  concerns h imsel f  rather 
with s tandardizing methods  of analysis  
for official work  than with developing 
short  cuts for  himself,  us ing the new 
knowledge acquired since 1900 in allied 
lines, as in modern  advanced physics and 
electricity, which have furnished the me- 
chanical and esthetic improvements  of 
recent years. There  has  been a revamp- 
ing of science in the last twenty years 
with consequences far  greater  than  have 
been produced in all the years  of  man-  
kind before. Yet analytical chemistry 
has  changed very little. More tests 
have been added from time to time, bur  
it seems chiefly to have made some very 
simple tests more  elaborate and cumber-  
some, so much  have they been hedged 
about with safeguards ,  

The  pioneer necessarily sought  all the 
items by which he could identify, deter- 
mine and grade kind and quality. Those  
that  followed in his footsteps continued 
the practice of  using his criteria. Now, 
stereotyped for posterity they have be- 
come a burdensome overhead to the com- 
merc~ l  chemist,  by reason of their great 
number  and lengthy procedures. 

Today,  the trade cannot wait for the 
chemist  nor can it pay the commercial  
analyst  the price of  a long laborious test. 
I t  is up to the chemist  to catch up. The 
depression has  developed the three and 
five dollar analysis or no analysis at all. 
I t  is only when trouble arises as in 
breaches o f  contract  or  disputes as to 
quality, that  a more extensive examina-  
tion. is required. 

This  may seem to the old-t imer a de- 
g r a d i n g  of the profession. I f  one is 
in business for  a living, he mus t  adapt 
his methods to the times, in order to 
succeed. He  cannot use the ways of one 
who is subsidized and under  no press of  
time. Official methods are for official 
work, though even there, brevity of pro- 
cedure would be desirable. To  hew to the 
or thodox analysis  which the pioneer 
fastened upon him and which has  been 
rendered useless by advancing  years  of 
adulterat ing and  changing quality means 
fewer and fewer calls for the chemist  
f rom the merchant,  who is always in a 
hu r ry  and cannot  pay much. To proceed 
on the old factual basis, getting all the 
data possible whether  necessary or not, 
may  be a proper function of  the scientist 
in bui lding up a literature on the subject. 
It  is not for  the practicing chemist  to 
follow the course laid out  by one with 
a distinctly different objective or by one, 
who wi th  good intent, accustomed the 
t rade of  his day t o a  comprehensive type 
of report, which some still feel makes  
a formidable and convincing a r r ay  of 
facts. 
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M any  of  the usual  i tems of analysis 
might  well be omitted. Subsequent 
events have made them useless. Of  such 
are specific gravi ty and index of refrac-  
tion in the case of most  oils. For  olive 
oil, about  the only material  constant left 
is the iodine value. This  leaves very 
little to show on a certificate of analysis, 
but  it is a good policy not  to report un- 
necessary tests, even if run, lest a 
precedent of Frankenstein  proportion be 
raised the next  time an analysis is re- 
quested. 

The Need for Specific Tests  
Since most  of the so-called character-  

istics of  oils have outlived their useful-  
ness in those cases where a price differ- 
ence induces an extensive imitation or 
substitution with other  oils (where even 
the iodine value can furnish no help) ,  

a n y  trait  that  is possessed by one oil 
and  none other offers the  best possible 
proof  of  purity. Unfor tuna te ly  only a 
very few oils have been found at  the 
present t ime to have such special traits. 
They  may be evidenced by a color test 
or  by some particular fat ty acid or by 
some peculiar behavior. Cottonseed, pea- 
nut, rape, and sesame oils are examples.  
For  olive no special test  has  as yet been 
discovered. Research is therefore needed 
to develop these most  useful  criteria of  
purity. The  men best qualified by reason 
of  their varied and continuous practical 
experience with oils have  seldom time 
to car ry  on any experimental  work ;  
hence tests of  this kind have been slow 
in coming. Extensive changes in the 
mode of preparing many  oils have ren- 
dered obsolete color tests that  were well 
thought  of  years ago, since these color 
reactions were doubtless due to impuri-  
ties in the oils that  are  no longer there. 
The Halphen for cottonseed and the 
Villavecchia or Baudouin for sesame are 
examples  of  those that  have snrvived 
and show clearly the advantage of such 
tests in the determination of purity. 
Every endeavor should be made to add 
to the list, since they afford a better 
means  of  detecting adulterat ion than 
some so-called constant  which measures  
a property in common with other oils 
like the iodine or alkali absorption ca- 
pacity, differing only in degree, and 
therefore easy to duplicate. 

The Need for Revised Data 
Pending  the discovery of  special tests 

and new characteristics, the old g round  
should be cleaned of much  that impedes 
the growth of new ideas. In  the first 
place, a great  deal of the data carried 
along in the l i terature was obtained on 
oils under  different conditions of manu-  
facture and preparation than the pres- 
ent, by methods of analysis more or less 
accurate and some practically obsolete. 
A good many  6f the iodine values were 
obtained on cruder oils than  appear on 
the market  today, by the old Hiibl 
method, which registers figures consid- 
erably below those of  the Hanus  and 
W i j s  methods. The  September, 1933 
issue of "Oil and Soap" contained a 
t imely  article by I.  T. Andrews  on the 
"Saponification N u m b e r  of  C o c o n u t  
Fa t ty  Acids," in which he showed h o w  
unt rus twor thy  was t h e  value given in 
the l i terature for the mixed fatty acids, 
and how this e r ror  became perpetuated 
in the s tandard references, without any  
question being raised at any time. The  
older literature contains many instances 
like the above that  repeated revisions 
have not  weeded out. There  is urgent  
need o f  revising the values to conform 
to more  modern practice. 

Commercial  laboratories and those 
connected with the large industries have 
been analyzing all variet ies  and grades of 
oils for many years, keeping pace with 
the market  and thus  with changes in 
quality. A compilation of the data  f r o m  
these sources would prove most  useful 
information on which to base a proper 
evaluation of oils as they actually appear 
on the m a r k e t - - a s  merchandise,  in bulk, 
for general  sale and consumption, not as 
laboratory samples or  experimental  prod- 
ucts. Thousands  of samples of  oils have  
been tested by the commercial  analyst  to 
the few hundred  examined by the chem- 
ists who have helped make the l i terature 
of  the past. Each  has  his peculiar an d  
necessary function to perform.  The  lat-  
ter, we might  say, give the "theoretical" 
values of  the pure oils as lights to steer 
by, but the practicing chemists,  in shap-  
ing theory  to practice, depart somewhat  
f rom the wider range thus given and  
restrict the values in the light of  many  
thousands of examples  to those  that con- 
form more nearly to the actual. They  
thus achieve a range representing the  
fair and usual average quality of  the  
season's oroduction, which, it is sub-  
mitted, is a t ruer  and  fairer index to 
purity and quality than the text values. 
Evidence of this statement is seen 
wherever  and whenever  a trade associa- 
tion or group of  chemists  has  under-  
taken the setting up of rules and regula-  
tions regarding the purchase and sale 
of  oil. Specifications in such instances 
are found to accord with trade practice. 

The Advantages of Defini te  
Specificatiorm 

This  leads us to the unquestioned merit  
of  establishing s tandards  of quality for  
any food product.  Lef t  undefined, such 
a product is at  the mercy of  the profiteer 
and the adulterator.  

As mat ters  s tand now, with the ex- 
tremely wide range of values reported 
for olive oil in literature, it is mos t  
difficult for the chemist  to pass judg-  
ment as to its purity. Restricting these 
values within nar rower  limits would set 
up a higher  s tandard of  quality which 
would tend to reduce the evil of  adultera- 
tion. It is t rue that  extensive real-prac- 
tice has caused the "characteristics" o f  
olive oil to mean very little today, leav- 
ing the iodine value and a few qualitative 
tests the only material  symbols in the  
orthodox scheme of analysis, yet in ad- 
vance of finding new and better and more  
characteristic traits, about the only re- 
course we have in the present situation 
is to draf t  a new set of specifications 
covering the var ious  kinds and grades o f  
olive oil and its by-products  so that  the 
old ground may be effectively cleared 
for the newer growth.  

To be practical, these specifications 
mus t  correctly apply to the product we 
are defining. Yet to be effective, they 
must  represent that  product as it appears 
on the market.  The  abnormal  and the 
unusual  mus t  be left  out. This  results 
in giving the t rade a permissive stand- 
ard to aim for, a shield of protection 
from inferiori ty and a sword against  
the evil of  debasement.  
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Product Development 
New industries, new processes and new uses for 

present products- - these ,  according to a well known 
business leader, are the cures for many present day 
industrial ills. Evidence that industrial trends sup- 
port  this statement is to be found in many places. 
An  increasing number  of manufacturers  are turn- 
ing to product  development or product  improve- 
ment as a means of st imulating sales and enlarging 
profits. Product  development today is concerned not 
only with chemical excellence but also with potential 
markets  and with qualities in the product  that  will 
meet the desires of consumers. 

Sales or service men are found to be a fertile source 
of ideas for new products, probably because of their 
close contact with users. Other companies obtain sug- 
gestions from general employes which have been found 
useful in developing new ideas. A prominent  manu- 
facturer  of automobiles goes direct to the consumer, 
on the theory that  " there is only one person qualified 
to say just  what the motorist  prefers  and that person 
is the motorist  himself ."  

Surveys reveal that many companies, in the selec- 
tion of ideas for development, give attention to such 
considerations as:  (1)  whether the product is suit- 
able for marke t ing  to established sales outlets, (2)  
whether it can be fabricated with existing plant and 
equipment, (3)  whether it will overcome seasonal 
dullness, (4)  whether the potential market  is worth 
cultivating. Although the use of a technical research 
organization consisting of chemists and engineers are 
to be found common in larger organizations, surveys 
of smaller companies emphasize the need of organiza- 
tion and systematic procedure. Research and develop- 
ment work should be under the direction of an officer, 
of ten ranking with the executive in charge of produc- 
tion and sales. 

 qYu n u f �9 

Calcium Soap on Fibers 
Dr. Bernard H. Gilmore, of Mellon Institute of Indusmal 

Research, Pittsburgh, Pa., who recently concluded an investi- 
gation of the determination of calcium soap on textile fibers, 
has said that a critical survey of the literature of the subject 
coupled with the results of his experimental work showed 
that the common solvents for calcium soaps were not selec- 
tive in differentiating between alkali soaps and alkaline-earth 
soaps. He has described a method that is based upon the 
complete extraction of the total soap by the appropriate sol- 
vent, followed by the actual determination of the calcium 
content of the soap extract. Benzene and carbon tetrachloride 
were found by him to be equally efficacious for the extraction 
of calcium oleate; he learned, however, that these solvents 
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were not efficient for calcium stearate. A mixture of ben- 
zene and absolute alchohol (advocated by Marcusson) was 
proved to be the most effective solvent for the extraction of 
calcium soaps of the saturated fatty acids and hence most 
suitable for general purposes, because most soaps contain mix- 
tures of saturated and unsaturated fatty acids. Dr. Gilmore 
ascertained that, unless unusual precautions are taken to in- 
sure anhydrous conditions when alcohol is used as the extract- 
ing solvent, erroneous results will be obtained, owing to the 
interaction between the alcohol and the soap. His observa- 
tions on the employment of alcohol as a solvent for soap cast 
considerable doubt on the reliability of the classical triple-ex- 
traction method, which was devised on the assumption that 
calcium soaps are not extractable by alcohol. 

Crude Coffonseed Oil Samples for 
Collaborative Refining Tests 

Because of the lack of funds to support an extensive series of 
crude cottonseed oil samples for collaborative refining and 
bleaching tests, also because of the feeling that referee chem- 
ists and other participants are entitled to a rest from the inten- 
sive programs of collaborative tests of the past two seasons, 
the A. O. C. S. Referee Board plans this season to distribute 
only two crude oil samples. These will be shipped in January 
and February without cost to the society or to the referee chem- 
ists. If  any other members of the society wish to receive these 
samples, they will be furnished for a small fee covering only 
actual cost of the extra samples. Those wishing to receive 
crude oil samples (other than holders of referee certificates 
reading on analysis of oils) should promptly notify A. S. Rich- 
ardson, Chairman, Referee Board, Ivorydale, Ohio. 

Chicego Conference r Consider 
Flaxseed M.arkefin 9 on Oil Basis 

An informal conference to discuss the possibility of market- 
ing flaxseed on the basis of oil content and quality was held 
November 22 and 23 at Chicago. 

This conference, which representatives of flaxseed crushers, 
grain inspection departments, paint manufacturers, agricultural 
colleges, grain exchanges, and farmers' organizations attended, 
was arranged by Dr. Alva H. Benton, representative of the 
Secretary of Agriculture for the code of fair competition for 
the linseed oil manufacturing industry. 

Golf Tournamen~ 
The Golf Tournament, which has become an enjoyable fea- 

ture of the Fall Meeting of the American Oil Chemists' Society, 
was held on the afternoon of Friday, October 12, 1934. The 
facilities of the Edgewater Golf Club had been kindly offered 
to us and, through the courtesy of the Weather Bureau, an 
ideal autumn afternoon was secured. Together, these insured 
a perfect afternoon of sport. 

Ten prizes were offered but, after they had been distributed, 
it was found that due to the excitement attending the scratching 
of several contestants who had over-handicapped themselves, 
one prize remained unclaimed. This prize, consisting of half 
a dozen golf balls, the golf committee divided among its 
members. 

The winners were as follows : 
First Low Gross, a leather zipper bag, won by E. J. Bennett, 

with 82; Second Low Gross, a sand iron, won by J. Wrench, 
with 85; First Low Net, a dozen golf halls, donated by the 
Laboratory Construction Co., won by L. M. Tolman, with 
96-24--72; Second Low Net, a set of leather club head covers, 
won by J. Pelofsky, with 91-18--73 ; First Blind Bogey, a canvas 
zipper bag, won by G. W. Agee; Second Blind Bogey, a canvas 
zipper bag, won by R. C. Hatter; Third Blind Bogey, half 
dozen golf balls, won by A. Guillandeau; Fourth Blind Bogey, 
half dozen golf balls, won by A. E. King. 

Finally, a beautiful adjustable putter, designed by Rube Gold- 
berg, was presented to H. C. Dormitzer for the largest number 
of putts--41. Dormi hopes that this putter will improve his 
game, on the theory that nothing could make it any worse. 

Through the courtesy of the Peerless Clay Co., each con- 
testant was supplied with a golf ball at the first tee. 

This golf match, besides being a most enjoyable occasion. 
had the unique distinction of being the first one,. in the history 
of the Society, in which Will Irwin did not wm a prize. It 
speaks pretty well for a player, when the only way to keep him 
out of the prizes is to have him break his leg. 

A. A. ROBINSON. 
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Peanufs. 
A modification in the rates of payments 

to oil manufac ture rs  who divert 1934 
farmers '  stock peanuts inta oil under the 
peanut adjus tment  program was an- 
nounced November  15. The modification 
order, signed by Acting Secretary of 
Agricul ture  W.  R. Gregg, and effective 
December 1, 1934, affects only those 
peanuts converted into oil on or af ter  
December 1, 1934. 

Alsop Engineering 
Alsop Engineering Corporation has ap- 

pointed representatives in Palestine, Italy, 
Argent ina,  Sweden, Brit ish Wes t  Indies, 
and Germany. Representation is already 
well established in England, Cuba, Ha-  
waii, Australia,  Brazil, Canada, New Zea- 
land and Porto Rico as well as in every 
principal city in the United States. 

STANDARDIZATION OF 

IN COMBINATION WITH LOVIBOND 35 YELLOW 
~Contim~ed from page 250) 

however, be considered in this connec- 
tion. Four  glasses have been found with 
va.ues of P - - P ~ "  greater  than --0.0050, 
the m a x i m u m  being --0.0066. In  none of 
these cases did the vames of N"ob,-- 
N"r/g exceed + 0.05. This fur ther  illus- 
trates the lack of correlation between 
these quantities and shows that  the ques- 
tion of puri ty tolerances has proved of 
little importance in connection with the 
2,300 glasses already graded. 

No specific tolerances have, therefore, 
been fixed for the values of P - - P s " .  
However,  it seems undesirable that  this 
quantity exceed 0.005. Such a value is 2 
or 3 t imes the least difference perceptible 
with our conditions of observation and 
makes the determination of N"ob, rela- 
tively difficult. None of  the 78 calibrated 
glasses of  BS 9940 has a value of P - -PN"  
greater  than  0.0036, and the values for 
the s tandards  selected for use in the 
grading of glasses submitted for calibra- 
tion do not exceed 0.0012. 

V. Rev is ion  of the  ( r /g ,  N")  
Standard Curve  

Since the  values of Table 2 were based 
on extensive and repeated measurements ,  
it seemed necessary to re-examine the 
s tandards  of  h igher  value used in the de- 
termination of  N"ob~. Such redetermina- 
tion did not  have, as a purpose, the as- 
s ignment  of  new values o{ N"r / ,  to the 
s tandards.  Th i s  was unnecessary because 
the scale had  been shown in various 
ways to be additive to the desired de- 
gree (see ~ection I I I ) ,  and was highly 
undesirable because of the large number 
of  glasses that  had  already been graded 
in terms of  these standards.  The  pur-  
pose was (1) a remeasurement  of the 
spectral t ransmissions *~ of the higher-  
valued standards,  (2) as a reeomputa- 
tion of r / g  to see if the large discrep- 
ancies would be reduced, (3)  if so, 
an empir ical  revision of the  ( r / g . N " )  
curve of such kind if possible that  the  
same values of  N" , / ,  would be obtain- 
able with the new values of  r /g .  Such 
revision would be based also on the values 
o f  N'ob, (Table  2) for which accurate 
values of  r / g  were also obtainable. This  
would fu r ther  insure the continued ad- 
ditivity of  the scale and for values of  N 
greater  than  10.0 nut  it on a more certain 
basis than  before. ~ 

~Improved appara tus  and technique 
gave exneetat ion tha t  more accurate  val- 
ues would be obtained. (See Appendix.) 

s~It was  originalBr intended not  to ac- 
cept glasses for calibration having values 
of N ~reater  than  10.0. While the original 
s tandardization of the glasses of BS 9940 
included all the exact  integer glasses from 
10.0 to 20.0, there had never been any  ex- 
"~nsive experimental  tes ts  of the addltiv- 
ity of the scale in this region. 

In Table 3 is summarized all the data 
enter ing into the re-examination and re- 
vision of the ( r / g , N " )  curve. The 
values are plotted in Fig. 3. It  was 
highly desirable, as stated above, that  the 
values of  N" , / ,  originall.y assigned the 
s tandard glasses r emam unchanged. 
Hence the new values of  r / g  are plotted 
against  the original values of N"r/,. In 
the case of the standards,  N = 12.0, 13.0, 
17.0, and 20.0, the values of  r / g  are also 

plotted against  the values of  N"ob, ob- 
tained for these 4 glasses by the regular  
method of comparison and grading in 
terms of s tandards  having values of  N"  
equal to 10.0 or less. 

For  the respective test glasses the 
values of  r / g  are plotted against  the 
values of N"ob,. Provided the values for 
the test glasses are found to plot con- 
sistently with those for the standards,  the 
result ing curve wiil sat isfy the  var ious  
requirements that have been noted, viz.:  

(1)  I t  will be on the average in accord 
with the values of  N"r/ ,  originally as-  
signed to the s tandards  of BS 9940. 

(2) I t  will be additive, inasmuch as it 
will be consistent with values of NOobs 
over the whole range. 

(3)  Values of  N"  obtained via spectral 
t ransmission and  computation will closely 
check those obtained by direct observa- 
tion. 

In  Fig. 3 the dotted curve represents 
the original ( r /g ,  N ~ curve shown in 
Fig. 2. The  continuous line is the em- 
pirically corrected curve, drawn to fit 
the plotted points as accurately as pos- 
sible. However,  no correction was con- 
sidered necessary for values of N"  less 
than  5.0, and the 2 curves deviate per- 
ceptibly only above this value. 

In Table 3, columns 6 and 7, are shown 

T A B L E  & - - D A T A  ON W H I C H  IS B A S E D  T H E  R E V I S I O N  O F  T H E  
( r /g ,  N",/g)  S T A N D A R D  C U R V E .  

Designation N 
of Glasses 

1 2 

Standards  of 0.86 
BS 9940 1.8 

2.8 
3.9 
4.9 
5.4 
5.6 
6.0 
6.8 
7.6 
8.2 
9.0 
9.8 

12.0 
13.0 
17.0 
20.0 

BS Tes t  432-1 0.10 
.20 
.30 
.40 
.50 
.60 
.70 
.80 
.90 

1.0 
2.0 
3.0 
4.0 
5.0 
6.0 
7.0 
8.0 
9.0 

10.0 
20.0 

BS Tes t  59139 2.0 
4.0 
6.0 

10.0 
BS Tes t  62704-L 20.0 

N~r/g 
(original 

calibration) 
3 

1.003 
1.95 
2.99 
3.94 
5.08 
5.82 
6.16 
6.531 
6.85 
7.59 
8.04 
9.171 

10.00 
12.168 
12.983 
17.125 
19.670 

Deviation f rom 
r / g  N"ob, corrected curve 

for 
(1930-31) N",,,, N"obs 

4 5 6 7 

1.1558 --.O2 
1.2149 --.03 
1.2766 + .O3 
1.3419 --.01 
1.4205 .00 
1.4721 .00 
1.4994 -- .04 
1.5224 .00 
1.5466 --.01 
1.5982 +.03 
1.6376 --.06 
1.7174 .00 
1.7830 -- .04 
1.9434 12.19 .00 + .02  
2.0023 12.92 + .02  - - .04 
2.3094 17.22 -- .03 -[-.06 
2.4994 20.05 - - 2 2  + .16  
1.1069 0.16 -- .02 
1.1t22 .29 +.01 
1.1203 .46 + .04  
1.1286 .57 + .01 
1.1321 .63 +.01 
1.1376 .73 + .01 
1.1427 .82 + .01 
1.1498 .92 .00 
1.1570 1.04 .00 
1.1717 1.24 - - .04 
1.2311 2.25 .00 
1.3022 3.32 - - .02 
1.3618 4.25 + .01 
1.4464 5.48 + .0 3  
1.5084 6.32 -- .01 
1.5676 7.20 + .05  
1.6704 8.57 -[-.03 
1.7053 8.99 -- .03 
1.8088 10.41 +.03  
2.6208 21.72 .00 
1.2405 2.42 + .02 
1.3611 4.30 -[-[-.07 
1.5061 6.34 -[-.04 
1.8141 10.52 4 . 0 7  
2.6091 21.55 .00 

Alg.  mean  ( N  = 1.0 tO N = 20.0, excluding N ----- 20.0, BS 9940) -- .009 +.015 
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Fig. 3--Revision of standard (fig, N"r/g) curve. Data taken from Table 3. 

the deviations of the plotted values f rom 
the corrected curve. The  following 
points may  be noted:  

(1) None of the values of  N",/s as- 
signed to the standards,  nor of  N"ob, 
obtained by comparison with the stand- 
ards, deviate f rom the corrected curve 
by more  than  -----0.07, excepting only 
N = 20.0, BS 9940. 

(2) The  deviations, wi thout  any ex-  
ception, fall within tolerances adopted as 
sat isfactory for grading Lovibond red 
glasses with 35 yellow. These  tolerances 
have been stated at the beginning of 
Section IV. 

(3) As  shown by the algebraic means 
of the deviations (columns 6 and 7),  the 
average discrepancy between t h e  values 
of N" , / ,  and  N"obs is elss than  0.03. 
(--0.0(h - -  0.015 ----- --0.02,). 

(4)  By use of this corrected curve, 
essentially the same values of  N" may 
be obtained f rom accurate spectrophoto- 
metric measurements  as are obtained by 
direct comparison~with the s tandards  of 
B S 9940. 

(5) The  values in column 7 of  Table 3 
compared with the values for the same 
glasses given in the four th  column of 
Table 2 show the improvement  effeeted 
at the higher  values by the corrected 
curve. 

VI .  Representative Nature of the N" 
U n i t  and  Scale 

It  has  already been shown* ~ that  on 
the basis of  the first 1,000 glasses graded, 
the relation between the N and N '  scales 
may  on the average be expressed by the 
least-squares equation 

N = 1.02 N + 0.14 (3) 
I f  the  equation be d e r i v e d  on the basis 
of  only those g h s s e s  which have values 
of  N = 1.0, 2.0, 3.0, . . . . . .  20.0, the  fol- 
lowing is o.btained: 

N"  = 1.014 N + 0.21 (4) 
This  may  be compared with the  similar 

equation obtained with the 20 glasses of  
BS9940  (N  = 1.0, 2.0, 3.0 . . . . . .  20.0) :  

N"  = 0.987 N + 0.26 (5)  

saBs Research Pap. ~ 5 8 .  

A comparison of equations (4) and 
(5) shows a significant difference in the  
average N"  values for the 2 cases, as 
illustrated in Table 4. 

T A B L E  4 . - - C O M P A R I S O N  O F  
V A L U E S  O F  N" C O M P U T E D  F R O M  

E Q U A T I O N S  (4)  A N D  (5) 

N N"  
Equation Equation 

(4) (5) (4) Minus (5) 
0 0.21 0.26 --0.05 

1.0 1.22 1.25 - -  .03 
1.85 2.09 2.09 .00 
5.0 5.28 5.20 + .08 

10.0 10.35 10.13 + .22 
20.0 20.49 20.00 + .49 

These  values show the important dif-  
ferences that exist  for  values of N 
greater  than 5.0. 

Of  still more importance, however, is 
a comparison of the values of A N " / A N  
as derived from equations (4) and (5) .  
These values, that  is, the slopes of the  
lines represented by the equations, are 
respectively 1.014 and 0.987, and the ratio 
of  the first to the second is 1.027. In  
other words, the average N"  difference 
between the adjacent  glasses in the series 
N = 1.0, 2.0, 3.0 . . . . . .  20.0 is 2.7 percent 
greater  for the tested glasses than for 
those of BS9940. Therefore ,  if the N" 
value of the nominal unit  glass had been 
derived in the same manner  and with the  
same values of  N as given in Table 1, 
but with glasses representative of the 
averages found for the tested glasses, 
this N '  value would have approximated 
1.173/1.027 = 1.142, instead of the value 
1.173 obtained f rom the 20 glasses of  
BS9940. Equat ion (3 )  would, in this 
case, have been: 

( N " )  = (1.02/1.027) N + 0.14/1.027 
= 0.993 N + 0.14 (6)  

On  the average the values of  N" and N 
for the first 1,000 g lasses  would then 
have been more nearly alike for the 
larger values of N. 

For  small  values of  N, however, this  
change in the unit  would produce but  

little change in the values of  N".  For  
th,s region, the observed differences be- 
tween N" and N are due mostly to 
lack of additivity in the average N scale, 
as exemplified oy the intercepts of  the 
equations, that  is, the values ot N" when 
N = 0. (See RP653, p. 279 to 282.) 
�9 \ o  change in the magni tude of the unit 
wou!d effect any appreciable improve- 
ment in this respect. 

It is in no way surprising that the 20 
glasses of the Bureau set, BS 9940, fail 
to give exactly the same scale and unit 
that a much  larger number  of glasses 
would have given. The  slight failure of 
the Bureau glasses to be accurately rep- 
resentative of the first 1,000 glasses 
graded has apparently caused no trouble 
or inconvenience to the oil trade, whereas 
the elimination of the erratic and con- 
sistent deviations f rom additivity that  
existed among the Lovibond red glasses 
when combined with 35Y has removed one 
of the principal causes of dispute re- 
garding the color grading of cotton seed 
oils. The  Priest-Gibson ( N " )  scale may 
now be considered as thoroughly estab- 
lished in America.  

A P P E N D I X  
Effect of Spectrophotometric 

Uncertainties 
The question arises as to whether the 

differences between the values . t  of  r / g  
obtained for the s tandards  in'*t930 and 
those obtained earlier (1924-28) are due 
to changes in the glasses or  to errors  in 
the determinations of their spectral 
transmissions.  It  is believed the latter is 
the cause, inasmuch as adequate reasons 
are known for the discrepancies. The  
differences in the two determinations of 
spectral t ransmission may be l ~ f i n t o  2 
classes : 

1. Those caused by ordinary experi- 
mental  error. It  has  previously been 
pointed out ~ that the Lovibond glasses 
are imperfect optically. Striae, bubbles 
and pits are usually present in varying 
degree and there is known to be in some 
cases a slight variation of color over the 
surface of the glass. For  glasses of  
such optical condition, highly accurate 
measurement  cannot be made, and errors 
or uncertainties as large as 1 percent of  
the t ransmission are to be expected. A 
total discrepancy of 2 percent between 2 
determinations is, therefore, not consid- 
ered excessive. This  limit was rarely 
exceeded at any wave length for any of 
the 17 s tandards  listed in Table 3, ex- 
cepting 1 glass, N = 9.0, where a bubble 
in the  center of  the glass was appar-  
ently the cause of the earlier values 
averaging 3.0 percent lower than the  
later ones, and excepting the glasses, 
N = 12.0, 13.0, 17.0, and 20.0 at 500 to 
550 m~ which are  discussed below. It  
is quite certain that  the recent deter- 
minations are more  accurate than the 
previous ones ; the spectrophotometric 
technique has been improved, and from 
2 to 4 complete sets of measurements  
were made on each glass in the recent 
determination as compared to only 1 (in 
most cases) in the  previous determina- 
tions. 

2. Those  ascribed to special instrumental  
error. The  glasses having values of  
N = 12.0 to N = 20.0 show consistent 
discrepancies in the region of m a x i m u m  
absorption, viz., f rom 500 to 550 m~, the 
discrepancies increasing as N increases. 
The  earlier values were lower than  the 
recent ones, thus  causing the r / g  values 
to be higher.  These  relatively large dis- 
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crepancies from 500 to 550 m/z may be 
certainly ascribed to instrumental error 
in the 1923 measurements. The appara- 
tus was at that time as described in BS 
Sci. Pap. $440. For the recent measure- 
ments, the apparatus was as described in 
BS Research Pap. RP30. Among other 
improvements was the installation of 
auxiliary rotating sectors of aceurately 
known aperture. For low transmissions, 
where the nicol readings are otherwise 
too near the extinction points, a sector 
of 10 or 1 percent aperture is now used 
in the blank beam and the transmission 
of the glass measured relative to that of 
the sector. This brings the nicol readings 
back into a part of the scale known to 
be accurate by measurements made on 
sectors of higher transmissionY These 
auxiliary sectors were used at low trans- 
missions in all the recent measurements, 
so that in the region of lowest trans- 
mission, 500 to 550 mt~, the discrepancies 
found should be due mostly to errors in 
the previous measurements. 

In Table 5 are shown the differences 
in r / g  obtained from the two sets of 
spectrophotometric measurements and 
the differences in N"~/~ ~6 equivalent to 
these differences in r/g. These values 
are given not only for the standards of 
BS 9940 but also for certain other glasses 
upon which 2 complete sets of spectral 
transmission measurements had been 
made. Values of A ( P - - P s " )  in no 
case exceed • 

*'BS Sci, Pap. $547, p.14. 

*SFor further discussion and i l lustration 
of this  point, see B S  Research Pap.  RP3O; 
also  J. O. S. A. 21, 564, (September 1931).  

T A B L E  5 . - -DIFFERENCES IN r / g  
AND Iq",/~ CAUSED BY DIFFER-  
ENCES IN SPECTRA L T R A N S M I S -  
SION O B T A I N E D  IN T W O  DIF- 

F E R E N T  D E T E R M I N A T I O N S .  
A refers to first determination, B to 
second determination. 

N ( r / g ) A - - ( r / g ) B  A (N", / , )  
0.86 --0.0017 --0.03 
1.8 --.0026 m.05 

**2.0 +.0013 +.02 
2.8 +.0027 +.02 
3.9 --.0003 .00 

*4.0 --.0029 --.05 
**4.0 +.0004 .00 

4.9 +,0010 +.01 
"5.0 --.0048 --.06 

5.4 +.0024 +.03 
5.6 +.0001 .00 
6.0 +.0046 +.06 

*6.0 +.0022 +.03 
**6.0 --.0030 ---.03 

6.8 +.0041 +.05 
*7.0 --.0032 --.04 
7.6 +.0070 +.09 

*8.0 --.0030 m.04 
8.2 + .0006 .00 
9.0 +.0058 +.07 

*9.0 --.0052 --.07 
9.8 +.0O44 +.05 

*10.0 --.0047 --.06 
**10.0 --.0053 --.06 

12.0 +.0120 +.15 
13.0 +.0149 +.18 
17.0 +.0247 +.33 
20.0 +.0254 +.35 

*20.0 --3244 - - 3 3  

Arith. Mean (N = 0.86 to 10.00) = 0.03~ 
*BS Test 432-1 

**BS Test 59139 
Other values, BS 9940 

o l l  & s o n p  

It seems apparent from Table 5 that 
uncertainties in N",/ ,  resulting from our 
spectrophotometric data, for values of N 
not greater than 10.0, are less than 0.1. 
The average discrepancy is about 0.04. 
We believe that possible errors in values 
of N",/, determined from present spec- 
trophotometrie data obtained in the eol- 
orimetry section will not exceed +0.05. 
Without due regard to the various con- 
siderations necessary to insure accurate 
spectrophotometric work, however, con- 
siderably larger errors than those illus- 
trated may result. The four glasses of 
BS test 59139, Table 5, were measured 
in another laboratory. The following 
discrepancies were obtained between 
values computed from their published 
curves, subscript C, and from our second 
determinations : 

N (r/g)c--(r/g)B A (N",/g) 
2.0 --0.0O05 --0.01 
4.0 + .0073 + .11 
6.0 + .0225 + .31 

10.0 + .0425 + .54 

These values compared with those for 
the same glasses in Table 5 show the 
relatively large errors that may be ob- 
tained from inaccurate spectrophotometric 
measurements. 

The question arises also as to why the 
N",/~ values originally obtained for the 
glasses of BS9940 (having values of 

s~ should be remembered that the 
value of N"r/g was not changed for any 
of the standard glasses (see Section V); 
the values of A N"rh  in the case of the 
standards merely show the differences in 
N' r / I  that are equivalent to the differ- 
ences in r /g  obtained in the 2 determina- 
tions. 
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Fig. 4.--Relation between values of N and the discrepancies in r / g  for certain glasses 
of BS 9940. See Appendix. 

N = 1.0, 2.0, 3.0, . . . . .  20.0) in the deri- curve of  Figure  4, when the higher  
vation of the Priest-Gibson scale in Table valued glasses have been found to have 
1 are additive, as shown by the revised significant errors in the original spectral 

t ransmission measurements .  The  answer  
seems to be that  these errors were more  
or less consistent and caused errors in 
the values of r / g  which were roughly 

�9 A N  Il lustrat ion goes here . . . . . .  
I N S E R T  FIG.  4 . . . . . . . .  - - - -  - -  
Fig. 4.--Relation between values of N 
and the discrepancies in r / g  for certain 

glasses of BS 9940. 

proportional to N. This  is shown in Fig. 
4 where the values of ( r / g ) h - - ( r / g ) B  
(Table 5) are  plotted for those glasses 
of BS 9940 which entered into the deriva- 
tion of  the scale in Table 1, viz. : N -~ 
6.0, 9.0, 12.0, 13.0, 17.0, and 20.0. A 
straight  line drawn through these values 
intersects the abscissa at N = 5.0 ap- 
proximately instead of N ~ 0; however, 
the rough proportionality shown for  
values of N greater  than  5.0 is believed 
to afford adequate explanation of the 
question raised at the beginning of this  
section, since the r / g  curve is nearly 
straight  between N"  = 5.0 and N" = 
20.0. It  is interesting to note that  the  
revised curve in Fig. 3 deviates f rom the 
original curve only for values of N "  
greater  than 5.0. 
D E P A R T M E N T  OF COMMERCE 
Bureau of Standards, 
Washington.  
June 26, 1934. 

I  l,s SeAi  
(Continued from page 251) 

60 ~ C. A similar grade of  Gum Rosin 
will be found to melt f rom 57 ~ C. to 
65 ~ C. or  averaging about 2 ~ C. h igher  
than  Wood  Rosin. Both of these melt ing 
points are by the capillary tube method,  
which is the one adopted for use in de- 
termining melting points of most  organic 
chemicals. Practically all other methods 
are combination of melting points and 
viscosity and as different types of rosin 
have different viscosities, these other 
methods do not always give an  unbiased 
result.  The  significance of  the slightly 
lower melt ing point of  Wood Rosin is 
that  certain fats and greases may  produce 
a softer  soap in combination with it than 
with Gum Rosin. 

The  saponification value of rosin is a 
more peculiar feature than  perhaps any 
other. The  saponification value of pale 
W o o d  Rosin suitable for soap lies be- 
tween 168 and 175, while that  of  a 
similar grade of good quality Gum Rosin 
is f rom 171 to 180 as a rule. By strik- 
ing averages, it shows that Gum Rosin 
contains a few per cent more saponifiable 
materiM than Wood  Rosin. Actually, 
the above rosins show 7% to 10% un- 
saponifiable for Wood Rosin and 3% to 
8.5% /or Gum Rosin. 

According to all text  and reference 
books, any material to be converted into 
soap by saponification should contain a 
min imum of unsaponifiable matter.  This  
ma.y be true of all material  other than  
rosin. I t  is definitely un t rue  concerning 
rosin up to a certain point. This  point 
is unknown exactly, but  it is a well known 
fact  that  a rosin containing 22% unsaponi- 
fiable material  makes  a more  efficient soap 
than one containing 3%. The  word effi- 
ciency is understood, in this case, to mean  
that  it shows no detriment to sudsing ability 
and that  it actually fo rms  a more  stable 

2 ~  

emulsion of  greater dispersion. Since one 
of the actions of soap is to emuls i fy  the 
adhesive portion of dirt, this emuls i fy ing 
property is certainly one to be studied 
by the soap chemist.  

An  interesting side light on the above 
statement is found in one branch of emul-  
sion chemistry, namely that one concerned 
with rosin soap emulsions of oils. In 
order to emulsify terpene oils, vegetable 
oils, or petroleum products f rom gasoline 
to lubricating oil, a rosin with a high 
percentage of unsaponifiable is preferable 
to one with a low percentage. A rosin 
with 16%-22% unsaponifiable actually is 
better for stability and fineness of  dis- 
persion than one o f  3%-8%. Sometimes, 
it is necessary to deliberately refra in  f rom 
neutralizing all the free acid in the rosin 
to get  the  best results.  In all cases, there 
is no discernable difference in stickiness 
between the rosins. 

There has been much  discussion of the 
odor of Wood  Rosin, some people going 
so far  as to say that it imparts a disa- 
greeable odor to soap. Actually, this is 
not the case since Wood Rosin possesses 
very little odor. Gum Rosin, on the other 
hand, contains a small  amount  of  odorous 
compounds, which impart an aromatic 
odor to the rosin, and, consequently, a 
soap containing an appreciable quanti ty 
of  Gum Rosin has a distinctive odor due 
to these aromatic compounds. Wood  
Rosin, having none of these aromatic 
compounds, has no odor covering prop- 
erties and the odor of  a soap containing 
it is characteristic of the other materials  
used in its manufacture .  

Gum Rosin has changed but little dur-  
ing the past century except for more  ac- 
curate grading of the color types, thus  

enab l ing  the buyer to receive what  he 

ordered. Wood Rosin is constantly being 
improved and new and superior brands 
being offered to the consumer.  In  the  
last seven years, soluble Wood  Rosin and  
pale Wood  Rosin h a v e  been brought  out 
together with refinements that  make the  
rosin more  suitable for the specific indus- 
t ry  to which it is offered. The  Newport  
Industries,  Inc., while producing only ten 
of the thirteen possible color grades has  
so modified these grades that  it is pro- 
ducing over thir ty different brands of  
rosin, each with one or more  character- 
istics which make it especially suitable 
for  the various industries. The  type ad- 
vocated for soap, paper size, disinfectants 
and cleaning compounds, is one which has  
had some soda reacted with it while in 
the manufac tur ing  process. 

There  are three ways in which rosirL 
is usually converted to soap. The  method 
considered best is that of  cooking rosin 
with caustic soda or soda ash in a water 
solution. Soda ash is frequently used 
here because it is cheaper than  caustic 
or a second run lye may  be used to a 
good advantage. W h e n  the cook is fin- 
ished, it contains f rom 60% to 70% solids 
and is used as a stock to be added to the  
fat soap before dropping the nigre. F r o m  
that point on, the procedure is normal. 
The second best method and perhaps the  
one in widest use in the small to medium 
size soap factories, particularly where  
glycerine recovery is of  no importance, 
is that of first saponifying the fat in a 
large excess of  alkali and then adding 
the rosin which takes up that  portion of 
alkali which has  not been used in saponi- 
lying the fats. The  third and last method 
is that of saponifying fats and rosin 
simultaneously. The  evil to be encoun- 
tered in this method lies in the fact tha t  
the rosin will be saponified first and 
grained out before the fats a re  completely 
saponified. This  method, in spite of salt- 
ing out and of vigorous crutching has  
been known to cause streaky soap as it  
seems impossible at times to  regenerate 
the rosin soap curds to a smooth paste  
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capable of  thoroughly mix ing  with the 
aggregate.  

In the past many  technical discussions 
on the subject of nlgre have been held 
between rosin producers and soap manu-  
facturers. Nigre in rosin is that  portion 
which has been oxidized to the point 
where it is no longer soluble in petroleum 
ether, but is soluble in toluol. Nigre in 
soap is a thin liquid separat ing out as one 
portion of a three phase system and is 
eliminated or dropped in the process of  
making a one phase system of neat soap. 
I t  is an  unfor tunate  characteristic o f  
Wood Rosin that  when made into a soap 
and held at high temperature, it becomes 
thin and clear while Gum Rosin, while 
also thin, r anges  f rom translucent  to 
opaque. Since rosin has a solublizing 
influence on fat  soaps, a Wood Rosin soap 
gives the  impression of causing more 
nigre in a soap since the middle layer or 
nigre layer has  the same clear to trans-  
lucent appearance as that caused by 
Wood Rosin. It is therefore suggested 
that  the rosin soap be added to the fat 
soap a f te r  the nigre ha s  been dropped. 
This  suggest ion is made for Wood  Rosin 
soap only. I t  is made because practice 
shows that,  while nigre may  be washed 
out of fa t  soap, practically nothing can 
be washed out o f  a Wood Rosin soap. 
Gum Rosin soap may be radically im- 
proved by washing. The  inference is 
that Wood Rosin adds little or  nothing 
to the nigre layer. 

Wood  Rosin today sai ls  practically all 
the seas of  commerce and is converted to 
soap on the six continents besides serving 

(Continued on page 264) 
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THE DETERMINATION OF 

(Continued from page 252) 

ranging from 0.03 to 0.7 per cent below 
those m column 6 of  the table. As a 
rule higher  results are  obtained with 
ethyl ether than with petroleum ether 
owing to the fact that some of the non- 
oiI constituents of  various seeds are  more 
soluble in ethyl ether. As  soybeans con- 
tain 2 per cent phosphatides,  and of ten  
more, it would be expected that extrac-  
tion with ethyl ether would give very 
high results as compared with those ob- 
tained by petroleum ether extraction. 
Evidently,  a l though these  phosphatides 
themselves are readily soluble in ethyl 
ether, they ex i s t  in part at  least in com- 
bination with other substances, which pre- 
vents their extraction with this solvent. 
Apparently,  the quant i ty  that is extracted 
is more  than counter-balanced by the oil 
which is rendered insoluble in ethyl ether 
either by oxidation or polymerization 
dur ing the preliminary drying of the 
ground  sample. To prove that  this was 
the case, undried g round  samples of  the 
beans were extracted with ethyl ether 
(column 2 of table).  It  will be ob- 
served that these resul ts  a re  notably 
higher (0.58 to 0.74 per cent)  than those 
in column 6 in which a double extraction 
of the undried beans was made with 
petroleum ether. 

In  this experiment  with the undried 

ground beans it is evident tha t  there was 
no insoluble oxidized or polymerized oil 
present to counter-baJance that portion of 
the phosphatides in a form extracted by 

�9 ethyl ether, and  this would account for 
the high results obtained. 

W h e n  ground  samples of  beans were 
dried for two hours  in an air oven heated 
to 135 ~ C. then extracted with ethyl ether 
(column 4 of table),  the results obtained 
for oil checked very well with those 
given in column 6. It  will be observed 
that  the largest  individual variation be- 
tween the two sets of  results for the 
eight (numbered)  samples is but 0.22 
per cent. The  average of the eight re- 
sults in column 4 is 19.41 and in column 
6 is 19.47. It  should be distinctly nnder~ 
stood that  the results given in column 4 
simply indicate that  conditions have been 
found whereby the counter-balancing 
effects, previously mentioned, happen to 
be so adjusted that  the results compare 
closely with those obtained by the double 
petroleum ether extraction of undried 
ground beans. 

It  is concluded f rom the results of  this  
investigation that  the double extract ion 
of the undried ground  sample with 
petroleum ether is the only reliable pro- 
cedure available for  the  determination of 
the oil content of soybeans. 

2 6 1  


