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A microchromatograph for quantitative estimation of sugars using
a paper strip as partition support

Some fifteen years ago FLoop, HirsT AND JoONEs!: 2 developed a paper chromato-
graphic method for the quantitative assay of single monosaccharides. In later methods
columns of powdered cellulose?, ion exchange resins®, or starch? were used to obtain
separation of the monosaccharides.

This paper describes a convenient paper chromatographic procedure for separa-
tion and quantitative colorimetric estimation of single sugars.

Experimental

Munktell filter paper OB was used with #-butanol-water—acetic acid (4:1:1) as the
mobile phase for the separation of the individual sugars. The paper was cut into 2 to
3 cm wide strips, the length of the paper strip depending on the Rpg of the sugars
present in the test sample.

Fig. r shows the separation of five different sugars: fucose, mannose, glucose,
galactose and glucosamine. The paper strip used was 3 cm wide, the temperature was
22° and a n-butanol-water—acetic acid mixture served as effluent yielding an average
of 5 drops per hour. The values obtained from Fig. 1 serve as a standard which allows
us to predict the time when a spot representing a certain sugar will leave the paper
strip with the mobile phase. If the paper strip is 25 cm long it can be inferred from
Fig. 1 that the individual sugars will leave the strip after the following number of
hours: fucose 16, mannose 25, glucose 30, galactose 34 and glucosamine 45-50 k. The
time interval between the centers of two subsequent sugar spots eluted from the strip
will be at least 4 h. During this interval 20 drops of the effluent will have left the
strip (64 drops = 1 ml). The procedure therefore even allows the separation of sugars
with rather close Rp values as, for example, galactose and glucose.

The separation of single sugars from mixtures or biological hydrolysates was
carried out by one-dimensional descending chromatography in a microchromatograph
(see Fig. 2). The microchromatograph consists of a glass airtight chamber in which an
atmosphere saturated with chromatographic solvent can be maintained. With a view
to better saturation of the atmosphere, the chromatographic solvent was poured not
only into the trough but also on the bottom of the chamber. However, the best
results were attained when the inside of the chromatographic chamber was lined with
filter paper.

Before use the strip of filter paper was washed carefully with chromatographic
solvent and dried. A measured amount of the hydrolysate or the mixture of the sugars
to be tested is applied at the central portion of the start line by means of micro-
pipettes containing 10—25 uml. The spot of solution containing the sugars was dried
and the chromatographic strip placed in the microchromatograph. When the effluent
reached the end of the strip and began to form drops, the microchromatograph was
connected to the fraction collector of the type described by CARLANDER AND GARDELLS.
The required number of drops of effluent were collected in each test-tube. The effluent
was then evapcrated to dryness in a desiccator under reduced pressure. The residue
was taken up in o.5 ml destilled water and 0.5 ml 5 9% phenol-water solution was
added, followed by 3.0 ml concentrated sulfuric acid. The further steps in the assay
procedure were the same as those described by DusBois ef al.?.
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Fig. 2. Diagrammatic, drawing representing the microchromatograph.

Glucosamine did not give a positive phenol-sulfuric acid color reaction, therefore
the ELsoN AND MoRGANS procedure as modified by IMMERS AND VAsSsEUR? 10 and
by IMMERs!! was applied. The absorbancy was measured at 490 mu for hexoses and at
480 mu for pentoses or methyl pentoses and at 530 mu for glucosamine. A Beckman
spectrophotometer model DU with a 10 mm Cortex cell was used for these meas-

urements.
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Fig. 3. The concentration (optical densities) of 445 ug fucose (1), 400 ug mannose (2), 290 ug glu-

cose (3), 410 ug galactose (4) and 480 ug glucosamine (5) mixed in 25 wgml water as function of

effluent tube numbers. The width of filter paper is 2 cm, the length 25 cm. In each test-tube 4 drops

of effluent. Absorbancy for fucose at 480 myu, for mannose, glucose, galactose at 490 myu and for
. glucosamine at 530 mu.
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The quantity of an individual sugar in a sample can be estimated from a standard
curve previously constructed for the particular sugars of the test samples (see GARDELL4).,

The possibility of separating five single sugars may be illustrated by plotting
the concentrations (optical densities) as a function of tube number, see Fig. 3. The
total amount of the individual sugars could be calculated by summing the values
found in the tubes corresponding to a complete fraction (z, 2, 3, 4 or 5).

The recovery from six series of chromatograms in which varying amounts of the
sugars were tested is summarized in Table I.
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Entfernung der Untergrund-Firbung nach Disc-Elektrophorese

Bei der Disc-Elektrophorese wird das Protein-Gemisch nach der Trennung im Poly-
acrylamid-Gel mit Amido-Schwarz gefirbt. Gemdéiss der Originalvorschrift von
ORNSTEIN UND Davis erfolgt die Entfernung des uiberschiissigen, nicht gebundenen
Farbstoffes mit der Trenn-Apparatur in vertikaler Stellung der Gel-Stibchen durch
Anlegen eines Stromes von 10-20 mA je Réhrchen. Dabei kommt es nach unseren
Erfahrungen, je nach Dauer der elektrophoretischen Entférbung des Untergrundes,
zu einer Verdnderung des Fraktionsmusters: durch Diffusion werden die Binder
nachtréglich unscharf und/oder entfirbt; infolge des Auftretens von Gasblasen und
der dadurch hervorgerufenen Widerstandserh6hung tritt Erwirmung auf. Diese
Storungen koénnen vermieden werden, wenn die kataphoretische Entfiarbung senk-
recht zur Trennrichtung erfolgt. Die zu diesem Zweck konstruierte Apparatur ist in
Fig. 1 dargestellt. .

In einer runden Plastik-Schale (B) werden in den Boden 12 Plastik-Stiicke einge-
schweisst, die ldngliche Schlitze (F) enthalten. Der Boden der Schlitze, die genau der
Standard-Grosse der Polyacryl-Sdulchen entsprechen, besteht aus einer Glasfritte P 4.
Nach dem Einlegen der zu entfidrbenden Gel-Stidbchen in die Schlitze, werden diese
mit Entfirbungsfliissigkeit aufgefiillt. Die Schalen A und B werden mit 7 %iger
Essigsiure beschickt und zusammengesetzt. Die Schale A enthilt in der Mitte den
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