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acid (a ratio within the range found in orange juice) the
content of amino acid fell to zero after 10 min with a cor-
responding decrease by ~20% in the content of D-glucose
and a considerably slower loss of D-glucose thereafter.
When the amino acid was omitted there was no observed
loss of D-glucose during 40 min at 100°. Increasing the
molar proportion of amino acid to 0.308 caused a more
pronounced loss of D-glucose, falling to 40% of its original
value after 40 min at 100°.

" The validity of this model system, and the analytical
procedure used for monitoring the loss of D-glucose, in
relation to the thermal deterioration of an actual sample
of dehydrated orange juice is illustrated in Figure 183.
Dried orange juice powder prepared by the foam-mat pro-
cess was kept at 100° and assayed by glc for content of D-
glucose. The curve for loss of D-glucose showed a decrease
by ~20% during the first 40 min, falling by another 20%
after a total of 4 hr. The curve is observed to be closely
similar to that given in the model system (Figure 12) for
D-glucose and 4-aminobutyric acid present in the ratio
generally found in orange juice. Greatly accelerated loss of
D-glucose was observed in the dehydrated orange juice
when ~1 molar equiv of 4-aminobutyric acid (with re-
spect to D-glucose) was added before heating; the content
of D-glucose fell to <10% of the original level after 40 min
at 100°.

The foregoing results indicate that interactions between
D-glucose and amino acids, especially 4-aminobutyric acid
and L-arginine, probably play a significant role in reac-
tions leading to deterioration of dehydrated orange juice,
and demonstrate that loss of D-glucose takes place under
accelerated conditions of storage deterioration. Work with
model systems has established that D-glucose interacts
with amino acids to give 1-(N-substituted)amino-1-deoxy-
D-fructoses by way of a glycosylamine intermediate. It re-
mains to be established, on an isolative basis, the postula-
ted formation and subsequent decomposition of such in-
termediates during the initial stages of storage deteriora-
tion of dehydrated orange juice and other food products
where this same degradative sequence is presumed to op-
erate.
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Disc Gel Electrophoresis. A Technique Involving Fluorescent Staining Prior to

Separation

Dennis L. Zak?! and Philip G. Keeney*

Disc gel electrophoresis of proteins prestained
with a fluorescent indicator, Fluram, is de-
scribed. Less than 1 ug of protein is readily dis-
cerned on gels. Speed of analysis is a special ad-
vantage over conventional procedures which in-
volve staining and destaining after electrophore-
sis. Gels do not have to be removed from support

tubes and visualization of bands under long-
wavelength uv light is possible as soon as electro-
phoresis is completed. Proteins appear as sharp,
fluorescent bands. The procedure is especially
applicable at high polyacrylamide concentrations
in gels.

Polyacrylamide disc gel electrophoresis is a widely used
technique for protein studies. High acrylamide concentra-
tions, sometimes desired for effective separations, result
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in strong gels which cannot be removed from electropho-
resis tubes without fracturing the gel and altering the in-
tegrity of separated bands of protein. Moreover, fixation,
staining, and destaining procedures for visualization of
protein bands can be inordinately lengthy. Described
herein is a fluorescent method which overcomes some of
these difficulties. Using Fluram (Hoffman La Roche,
Inc.), fluorophores of proteins are formed prior to electro-
phoresis, and after separation individual bands can be
visualized without removing the gel from the tube and









