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A COMPARISON OF THE METHODS USED IN THE
TESTING OF SUGAR BEETS,

with the development of the beet sugar industry in the
United States, there has been a constant dissatisfaction
and variance of opinions as to the best methods of testing
the beets in the factory., Some chemists and some factories
have afivocated and adopted one method, while other chemists
and other factories have used another, As the number of
sugar houses in the country increases, the mumber of sup-
porters of one method have increased abdyt equally with those
of another, and now it can be said that there is no uniform-
ity in the methods used,

At the suggestion of Professor F, 8§, Kedzie, I began a
somewhat exhaustive study of the methods now used in the
Michigan factories, and a careful comparison of the same, The
purpose of the work was, first, that I might ascquaint myself
thoroughly with the different methods; and, second, to de-
termine the difference, if there was any, in the results
obtained by them, from the standpoint, not of the factory,
but from that of the beet grower. The importance of this
latter to our farmers should not be overlooked for it is
largely upon these factory tests that the profit of the
crops depends., If any one method of testing is more ac—
curate than another, or if one is more likely to give incer-
rect results by careless or indifferent procedure, it is

tine that attention should be turned that way. It is not
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only best for the grower, but also for the manufacturer,
to Xnow tlie truth regarding this., With these ends in view
I hegan the work. The investigation was made in the
Chemical Laboratory, under the personal direction of
Professor Kedzie during the winter and spring terms of my
senior year,

In cormencing the work, we wrote to the various sugar
coizpanies of the State, asking them the following questions:-
(1) what method for testing the beets do you use in the test-
ing room? (3) If it is the sucrose pipette method, what
per cent do you allow for marc? (3) What is the basis by
which you determine the price to be paid for the beets?

The answers received from these inquiries were very
satisfactory both in numbér and the information contained,
Qut o1 tZhe total thirteen factories written to, eight were
heard from, Of these, s8ix were using the sucrose pipette
method, allowing 8 per cent for marc, and two employed the
hot water digestion, Hone of the houses answering our
letters were using the 110 c.c. method, but as it is cormon-
ly considered a method worthy of use we decided to adwit it
for comparison with tiie other two.

Upon this information we bYbased the experiment, The
methods of testing to be compared grouped themselves into
three, The julce pipette, the 110 c.c., and the hot water
digestion.

Ve will now notice mimitely the method of procedwre,

and tihie principles involved in each.
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First. The juice pipette methodl

The heets are first washed ard cleaned with water,
then made into a pulp by a machine made for that purpose,
There are many Adevises for this work, but sufficient to
say that the beets shonld be as finely divivded as possible.
After rulping, the beets are placed in a press of some kKind
and the julce extracted, The amount of pressue used does
wot affect the purity of the juice,

This extraeted juice is now placed in a dbrixing ocan,
and a hrix spindle is used to give the per cent solids in
the liquid., The zraduastions up#n the spindle are made in
relation to the specific gravity of H’O, and gives the
direct per cent of solids in julse. The juice should be at
a temperature of 17.5 C, when brixed. If above or below

this, a zorrection must be :made. After the brix has been

carefully determined, the same number of cc. are taken with
a sucrose pipette, and placed in a test flask., A clarifier
is now added, either sub-acetate of lead or "Alunina Cream",
and the solution made up to the mark with water, This 1is
now filtered, and the filtrate pladed in a tube and polaigzed.
The polarizing may be done in either length tube, a 200 mm,
or 100 mm, If a 200 c.c. tést flask has been used and the
reading taken from a 200 mm, tube, the direct per cent

of suorose is given by the instrument., If either a 100 c.c.
flask or a 100 mm. tube be used, the reading must be correct-
ed. In the first case 1t must be divided by 2, in the latter
it mist be multiplied by 2. The per cert purity of the beet

is now found by dividing the polariscope reading,
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(per cent sucrose), by the degrees brix,

Second., The 110 c.c. method:

Thid manner of testing is thouzht by many sae-
what simpler th''n the former system, but taken all in all
it does not Aiffer very mich either in time of operation
or in results of test. 7The julce of tlic heet &s obtained
the same as in first method. Tiue brix and temperature
are then taken, 100 ¢.o, are then placed in a 110 c.c. sugar
flask and 10 o.c. of lead acetate are added, This is filter-
ed and polariged. 1/10 of reading is added because the vol-
ume has been inoreased by one-tenth, With the correct
polariscope reading, and the correct brix, the per cent
sugrose is obtained by the use of Shmitg tables. These
tables were constructed by ex; . iient and are
formed from the relagion between tne brix and polariscope

reading, Purity - Per cent sucrose,
Brix,

Third, Hot water digestion:

This is the third method that is now in general
factory use, This is the direct extract of the juice from
the pulp or oossettes by the application of hot water,

The principle involved is the same as that which exists in
the cells of the Aiffusion battery., A normal weight,
(26,048 zr.), of the pulp is taken and placed ina 201.8 c.c.
flask in which about 10 o.c. of lead acetate or other
clarifier has been run. Now water is added in such quantity
as to nearly raise the liquid to the mark, This is now

placed in a hot water bath and heated-at a temperature of

80 C. for about 45 minutes. After thoroughly digested, cool,
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add 1 to 2 c.c, acetic acid, fill to mark and filter,

Take polariscope reading in 2 mm. tube Multiply scale reading
by 2 because 200c.c. flask was used with only one norml
w eight of pulp. If 100 c.c., flask is used the readi:ng is
direct. In this method the per cent purity of the beet

is not determined by the factory cliemist,

This last method of testing takes tiie longest to oper-
a te and admits of the greatest amount of inaccuracy. It
is very difficult to obtain fair samples of the cossettes,
The sampler is liable to get that that has lost sore of its
julce or pore miose juice content 1= increaseA,

In this method it is &lso difficult to have tie pulp fine
enough, BEvery cell in the beet should be broken so that
the juice may bhe easily extracted, A coarse cut pulp does
not give up all its sugar in the operation, For these
reasons it is only 'mith the greatest care that a true and
satisfactory test is obtained, In both the juice pipette and
the 110 c.c., methods an allowance mist be nade for mard, or
the insoluble matter of the beet that %3 left after all the
sucrose has be-n removed., The majority of the factories use
8 per cent for the deduction of this marc, although 5 per
cent has been found more nearly correct, This is taken

from the first per cent of sucrose found and lowers the

test of the beet, In the hot water méthod no al lowance need
be made for mare, as the pulp itself has been taken, and
there 18 no correction to be made except for the volume,

This correction is made in the apacity of the flask, it hold-

ing 201.,2 c.c. H 0 instead of exactly 200 c.c.
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In making the co. parison of the tests made by the above
methodes we emploved a serie:: of three duplicases for each
sample, in each of the three different forms. These were
for a check upon each test, As many different samples of
h-ets were used for the work as it was possible to obtain
at that time of year, The results of the tests are tabu-
lated in three different tables, The first coritains a list
of the samples, with the test reading of each, together
with the per cent purity of each; the second is a table
arranged sinply for comparison ard contains only the per
cent sucrose,as taken from the precedirg table; the third
table shows the final per cent sucrose of the beet as figured
by the factory after allowing 8 por cent for mare, This
was computed to show the results as obtaiied from the various
tests. The figures are the per cent sucrose as held on the
books at the factory. It will be noticed vy table Vo, II
tiat the ner cent sucrose as found by the tiiree methods

Ao not agree, that of the first two varving but little

while that of the hot water digestion falls ielow by from

«2 10 .6 per cent per saiple., These results sgtand with no

correction for marc. Table jo. III sihows the per cent of

the allowance, for :arc has been deducted., Here the tests

made by the julce pipette and the 110 c.c., methods are from
«1 to .27 lower than those of the hot water digestion, How-
evar, from the results of the above work ons can say that
there 18 very little difference in the methods of testing,
the rinal per cent sucrose is about the same, and there is
little advantage given the farmer by any of the three. The

greatest differerce in the test lies in the method of
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procedure, and this is siiply a factory option. The lessons
of this comparative work do not advocate a change in any
factory method, bnut only substantiates the fact that
in what ev-er form used the chemist mist be more than careful

and painstaking if e would ohtain the most accurate results.
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Par aont SHST05E,

Ho,
of Pipette Iethod 110 c.c.kethnd, Hot "ator Ligestion.
Sa nle Tests 9 Suerose, ) n Sucrose, J, sSucrose,
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I. 2 5.4 .39 8.1
3. 5.5 5.53 5.2
1. 6.8 6.8 6.4
11, 2 6.6 6.6 6.2
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1. 11,6 11,5 li.l
I1I, e 10.9 1l.0 10,2
3e 10.5 11.6 10.0
1. 5.4 5.5 5.0
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e 6.2 5.3 6.0
1. 7.2 7.3 7.0
IX, 2 7.3 7.1 6.8
3. 7.1 7.2 6.9
1, 9.3 9.2 9.0
X, 2e 9.1 9.15 8.9
3. 9.1 9.18 3.8
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