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mestic oil, the mixture seemed to
refine about the same as a straight
domestic oil of a similar grade. The
last shipment however, gave us
hopes that we will be able to handle
this oil straight in the future.
Monday, May 25, 1936, we re-
ceived a sample of Crude Chinese
Qil, which was of a much better

quality than any we had received in
shipments. We ran laboratory re-
finings which shows it almost the
same quality as our domestic oil of
the same fatty acid.

Below are the results:

F. F. A, 41%.

Lye used, 12% 16 dg.

Refining loss, 17.4.

oil &« soap

Color, 35—12.3.

Standard bleach, 35—5.5.

Bleach 3% Activated earth, 0.5%.

Activated Carbon, 35—4.3.

We do not know the history of
this oil, but it shows evidence that
the Chinese are beginning to strive
for quality, and will soon be able to
give us an oil equal to our own.

SOY BEAN ANALYSIS®

Barrow-Agee Laboratories, Memphis, Tenn.

HE question of a method for

the analysis of soy beans for
oil mill purposes is one that this
vear has been of considerable im-
portance to both the mill chemist
and the commercial chemist.

To the cottonseed analyst the
most natural approach is to follow
the general procedure for cotton-
seed and I imagine most of us start-
ed, at least, along that line. How-
ever, the fact that the oil is consid-
erably more of a drying oil than
cottonseed oil and the fact that
heating increases the tendency of
an oil to oxidize, made some of
us question whether or not we
were safe in preheating the beans
before preparing them for anlysis.
This was the starting point for our
experiments, which proved, we be-
lieve that the procedure for cotton-
seed must be considerably changed
for the analysis of soy beans.

The moisture determination is
usually made by the government Ii-
censed graders of soy beans by the
use of a Brown-Duval Moisture
Tester. This agrees very well with
figures obtained by the use of a
Bidwell-Sterling apparatus using
Toluol. As neither of these meth-
ods lend themselves well to quan-
tity work we tried drying overnight
at 101° as we do cottonseed. The
results we got averaged about five-
tenths per cent lower than the fig-
ures obtained by the Toluol distilla-
tion. After considerable work we
found that three hours at 130° C.
in a Freas Forced Draft Oven will
produce results agreeing exactly
with the Toluol method. However,
a longer period at this temperature
darkens the beans and gives results
that are too high. This tendency
to hold moisture extends to the par-
tially dried ground beans, for sam-
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ples dried overnight at 101° C. do
not show the maximum results
which are obtained in two hours at
130° C. Three hours does not ma-
terially affect this determination.

The oil contained in the beans
must be pretty well protected from
oxidation, for we find no difference
in the amount of oil extracted when
the beans are airdried, dried one
hour at 130° C. or two hours at
130° C. If airdrying (overnight
on top of the Freas Oven) is used,
grinding in the Bauer Mill is pos-
sible, but a very fine powder can-
not be produced. After two hours
at 130° C. the beans can be ground
to flour by using the new 3,600
r.p.m. Bauer Brothers’ Mill or by
grinding twice through the regular
seed mill. If airdrying and coarse
grinding be used, regrinding of the
partially extracted beans is essen-
tial. If very finely powdered meal
is used and two gram portions are
weighed out a continuous eight-hour
extraction will give practically max-
imum results. Similar amounts
will be shown by extracting two
hours, regrinding in a mortar and
re-extracting for three hours’ ad-
ditional. This regrinding should
not be done before the beans have
had two hours’ extraction, for if
reground sooner a loss of meal
while regrinding would cause low
results.

Five gram portions, either with
or without regrinding, do not give
maximum results. This is prob-

_ably due to the difficulty of regrind-

ing the larger quantity sufficiently
fine in the mortar. Regrinding with
sand in the mortar adds to the dif-
ficulty and to the time necessary to
regrind, but does not seem to give
higher extractions.

The ammonia determination does

not offer any trouble, the ground
beans being so uniform that closely
agreeing results are easy to obtain,

The work that has led to these
facts and figures was done in our
laboratory and that of a mill in-
terested in crushing soy beans. It
was done largely for our own in-
formation, however, as there is no
committee of the Society on the an-
alysis of soy beans and as there
has been quite a demand for this
work during the past year, which
will probably increase in the fu-
ture, I thought possibly the So-
ciety would like to adopt as a tem-
porary or tentative method the pro-
cedure I am going to suggest as
a means of obtaining more con-
cordant results between different
laboratories. This method, of
course, to be succeeded by an of-
ficial method when such is submit-
ted to and approved by the uni-
form methods committee,

The procedure is probably not
perfect, but it seems to me that its
use would at least tend toward bet-
ter results than those being ob-
tained at present where every one
is using his own plan.

The question of foreign matter
in the beans is slightly different
from foreign matter in cottonseed.
As long as government graders are
doing the grading of the beans, the
foreign matter contained as deter-
mined by them affects the grade of
the beans and in that manner the
price. Furthermore, the question
of whether split beans and shell
particles should be classed as Dirt
and Trash is a rather difficult one
and as most of the mills at least are
running the beans without further
cleaning 1 do not believe the ques-
tion of foreign matter should enter
into the laboratory analysis.
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oil &« soap

My suggestions for the procedure
for the other determinations fol-
low:

Moisture:

Weigh eight to ten grams of the
whole beans and dry three hours
at 130° C. in a Freas Forced Draft
Oven.

Pre-Drying:

Dry 60 grams for two hours in
a Freas Forced Draft Oven at
130° C.

Grinding :

Grind the 60 grams of partially
dried beans as fine as possible, put-
ting through the Bauer Brothers’

Mill a2 second time unless the new
3,600 r.p.m. mill is used.

Second Moisture:

Five grams are heated two hours
in Freas Oven at 130° C.
Oil;

Extract two gram portions
wrapped in filter paper as a seed
for two hours, regrind in a mortar

and re-extract three hours’ addi-
tional.

Ammonia:

Use 1.4 or 1.7 grams and follow
the method for cottonseed meal.

LREPORT OF

CoLon GLASS

RIEFLY reviewing the past

work of this committee it will
be recalled that its efforts were di-
rected toward sounding out the pos-
sibilities of readjusting the glasses
as at present furnished by the Lov-
ibond establishment to conform
more closely to the N” scale devel-
oped by the Bureau of Standards
and accepted by the Society as
standard.

During the early part of last year
this problem was brought to the at-
tention of the Electrical Testing
Laboratories of New York City by
the committee. They were imme-
diately interested and after a pre-
liminary investigation by their Dr.
Roger S. Estey, agreed to under-
take the work.

The necessary equipment was
purchased and installed. This was
described in a lantern slide lecture
given by Dr. Estey before the mem-
bers of the Society in attendance
at the Memphis meeting last year.

The method of readjusting the
glasses depends upon reduction of
their thickness by polishing with
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Free Fatty Acid:

If this determination is desired
it can be made by following the pro-
cedure for cottonseed by partially
drying and grinding through the
official food chopper. It may be
necessary, however, to run the beans
two or three times through the food
chopper to get them fine enough so
that the official 7.05 grams of oil
will be obtained.

Calculation of Results:

Recalculate oil and ammonia to
the original moisture basis. Report
moisture and oil to the first deci-
mal, ammonia to the second decimal.

Calculation of Yields:

For uniformity I suggest the use
of definite fixed moisture and oil
percentages left in the cake. The
average is probably about 7.5 per
cent moisture and 5.0 per cent oil.
The yield of cake and available oil
from the beans can then be calcu-
lated from the analysis as follows:

Add together the pounds of
moisture and the pounds of oil
in a ton of beans. Subtract this
figure from 2,000 1bs. The result
is pounds of dry, oil-free cake.
Assuming the above moisture and
oil percentages will be left in the
cake this dry, oil-free cake is
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87.5 per cent of the total cake.

The oil left in the cake is 5.0
per cent of this total cake and the
oil yield the difference between the
pounds of total oil and the oil in
the cake. The ammonia in the
cake is calculated by dividing the
pounds of total ammonia by the
weight of cake and multiplying
by 100. The moisture and manu-
facturing loss of the beans is the
difference between the sum of the
cake and available oil and 2,000
Ibs.

Example of Calculation of
the Yields:

Assuming beans analyze—
Moisture — 12.5
Oil —17.3
Ammonia— 7.20
250 1bs. Moisture
346 1bs. Oil

2,000—396-—= 1404 1bs. dry, oil-
free cake = 87.5% of total cake.

1404 — 87.5 % X 100 = 1604 1bs.
total cake.

1604 X 5.0% = 80 Ibs. oil in cake.
346 total oil — 80 =266 1lbs. of
Available Oil. 144 lbs. ammonia

=+ 1604 X 100=897% ammonia

in cake. 2000 Ibs.—(cake 1604 plus
oil 266) = 130 Ibs. manufacturing
loss. ‘

DEVELOPMENT COMMITTEE

cloth and rouge. The amount of
polishing required for any given
glass is estimated from a prelimi-
nary calibration. The glass is then
polished for a given time at a given
pressure and recalibrated. In order
to arrive at an accurate N” value,
the glass must be repolished and
rechecked several times.

Since it is of necessity a “cut and
try” process it is obviously time-
consuming and requires a high de-
gree of technical skill. The actual
change in thickness of the glass is
of the order of magnitude of a few
thousandths of a millimeter.

To date the Electrical Testing
Laboratories have received and re-
adjusted

From Referee Laboratories, 43
glasses

From Refineries, 68 glasses
or a total of 111 glasses.

When this committee was first or-
ganized it was thought it might be
possible to interest one of the man-
ufacturers of colored or optical
glass in producing Lovibond slides

conforming to the N” scale with-
out readjustment. All possible
sources have been investigated with-
out success. The various glass com-
panies declined to attempt their
manufacture on the ground that it
would be economically unsound.
The cost of the development and
research involved would far over-
shadow the maximum returns that
could be expected.

The present solution of the prob-
lem, while it may not be ideal, is
at least practical and a great im-
provement over what existed be-
fore. It is now possible for both
referee and refinery chemist to work
with glasses having no practically
significant difference in N” value.
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