Sampling of Sugar Beets for the Processing Laboratory

Rov Teranoin, Rosert L. Patrerson axn Harry S, Owexst

The variation of sugar conceutradon in different parts of the sugar
bueet root hias heen reported by several workers, Farther study has been made
of this variation because ol the necessity of having reliable sugar analyses
on beets wsed Tor experimental purposes.

Data obtained by Urban (137 and Floderer and Herke (2) indicae that
the sugar concentration in the beet ds at ibs maximum at the region of
maximum diamerer, then decrenses stowly with the taper of the root, Data
Clound by Ludecke (8) indicate that this tendency is not followed by some
beets hut that the sugar concentration s al o maximwn in the region below
the lagest diamewer zone. Fort and Swut (1) have found that there is
relutively low sucrose concentration in the core porton of the beet with
suerone inercasing o ity highest vatue in dhe outside wwo-thirds portion of

o beet but then dropping o low value in the outer one-¢ighth inch. Fort
:mfl Stout point out that this varation in composition may have a decided
eflect en walviical yesults

Experimental

Smce the reported avalyses did not show very large differences, it seemed
thut there would he sonwe manncer of supling individual beets that would
avoid the variations.

Plugs were wken from 2 single beet diagonally down from the zone ol
lavgest diameter towards the p. By this procedure it was hoped that the
samples would be from the zone of highest concentration amd tins would
avold the furge vaviations, Bar the anadyses frome one beer were as Lollows:
997 TOLG TG 9.00 0 T8, 900, TLOG TTO%,. These results led
0 a more detailed study of how Large the variations are i\ individual beets

wrown o this area.

Our toitial ssudies were anade by discarding the crown and cutting the
heet root into three thick disks, Fach of these disks was cut into concentric
vings. Pwao smuples for analyees Irom these yings wore taken from diametric
ally opposite positivis, Pigure T iHustuies how these zones were numbered.
Table s an example of the aualyes obained from 1600- to 2600-gram
beets Trom Manteca and ?\’(md).’md, alils, which were stored {rom lour
to sin weeks,

Table L-——Analyses ol Sectioned Beets,

1 2 3

10.74,
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13.2
13.2
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These data are i accord with those obtained by Ladecke (3}, but such
farge diflcrences huve not heen reported.

Y Chemisis, Western Ulilization Researeh Branch, Agricaltural Rescarch Serviee, Ul S,
twent of Agriculiure, Atbhany 10, California.
Y wmbers in parentheses vefer to Hicrature cited.
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Iigure 1.—Sectioning ol Sugar
beet root.

SIDE VIEW

A more detatled study was made by paring 26-gram samples consecu-
tively from the skin towards the core ol cross-sectional disks about three
centhmeters thick.  Care was taken to note which sample was composed
mainly of parenchymous or of conductive tissucs,  As shown in Figure 2, a
surprisingly large diflerence in sugar concentration was lound in the two
types ol tissue of fresh beets, with the conductive tissues having more
sugar. This obscrvation was verified with beets from Brawley and Swingle,
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California. The largest difference observed was 125 pereent in the par-
enchymous tissue with 17.0 percent in thie adjacent conductive tissue, shown
in Yigure 2. This finding ol diflerence of sugar concentration in the two
types of tissues iy in accord with that of Schueider and Hollman-Walbeck
(5), but they do not report as large a difference as we have found. Perhaps
this smaller difference can be explained by the fact that they used beets that
weighed 400 to 600 grams, whereas ours weighed from 1500 to 2000 grams.
Also, it was obscrved that the concentration differences lessened alter several
weeks of storage. It was {ound that the sugar concentration in the center
of the beet decreases with time to give a very good verification ol the wrend
previously reported (4).

The very large diflerences in the different parts of the beet make 1t
very diflicult to obtain uniform samples fromr a beet. This is especially true
ol unsymmietricul beets because there 15 bunching of the tissues in certain
sections. The most satisfactory method ol obtaining unilorm samples is to
cut the beet mto cossettes and to mix the cossettes thoroughly. This tech-
nique was used for samples used in finding conditions for the cold digestion
Sachs-Le Docte method ol analysis and for finding the percentage of sugar
in beces used in experinments,

In the analyses reported here, the Sachs-Le Docte method ol analysis
for sucrose was used.  The sugar beet, with the crown and tp removed,
was cut into cosseites Vaxt4gx34 inches with an Urschell dicer, and then these
cossettes were thoroughly mixed by hand in a stainless stecl pan. Samples
of 26 grams of these cosscites in 1791 ml of 5° Brix lead acetate were
ground in clectrical blenders. Conditions for the cold digestion technique
were found by grinding for I- and 3-minute periods, with extraction periods
ol 1/6, 172, and 3-hour periods. These data, given in Table 2, indicate that
a S-minute grinding period and 10-minute extraction period are satistactory.

Table 2. —Analyses Used in Determining Conditions.

Grinding Extraction periods

periods 1/6 hr. 1.2 hr. 1 hr. 3 hrs.
I min. 16.4¢, 16.69 16.79, 17.39,
5 min. 17.7%, 17.69, 17.59, 17.69,

It was noted in some ol the analvses, especially those of the skin and
ol the pulp, that the filtrate colored upon standing cnough so that it inter-
fered with the reading. This coloration was greatly diminished by filtering
in a nitrogen atmosphere. This Altration was accomplished by filtering into
a suction (lask with a slow stream of nitrogen coming in the side arm.

One hundred and Gfty to 200 pounds of beets used in experiments are
cut into cosscrtes and are mixed thoroughly in a cement mixer. Analyses
ol such cossctres resule in sugar pereentages as the following: 15.4, 15.2, 15.2,
15.2, 11.8, 153, 153, 156, 155, 152, 153, 15.0. The larger variation is
probably duc to poorer sampling from the longer cosscttes and [rom larger
differences because of the presence of the crowns and the tips. Analyses of

l&

cossettes which were cold, 29-5° €., over a long period of time to sce if

there would be an appreciable sugar loss are shown in Table 3.
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Table 3.—Analyses Showing Sucrose Retention in Storage.

Initial 6 hr. 24 hr. 48 hr. 72 hr.
Sugar percentage 14.79, 14.697 4.7 14797 4.6,

#These values are average of 5 to 6 analyses.

From these data it was concluded that cold cosscttes could be cut and
mixed and kept for 6 to 8 hours to give a uniform source for experimental
purposes.

Summary

Te is very difficult to plug bects to give a representative sample ot the
sugar conceniration because of the variation in different parts of the beet.

The conductive tissues of the fresh beet root have a much higher sugar
concentration than the parenchymous tissues. In a stored beet, the core
has a lower concentration than the zone ncar the skin.

It was found that cossettes could be cut, mixed. and kept for 6- to 8-hour
periods, il kept cool, to give a uniform source for experimental purposcs.
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