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Colorimetric method for rare sugars to distinguish aldoses and ketoses and its application

Kenji Morimoto and Takuma Suzuki

Summary

A rapid screening method of ketose 3-epimerase, SiMo method, was developed using Si (IV)-Mo (VI) solution.

This solution is a yellow color without ketoses. Ketoses except psicose (allulose) was rapidly formed blue 12-mo-
lybdosilicate anionic species by Si (IV)-Mo (V1) under acidic pH. Although cysteine-carbazole method, which was

specifically detected ketose, shows same level coloration for various ketoses, colorization by Si (IV)-Mo (V1) was

different depending on the species of ketoses. By contrast, the formation rate of 12-molybdosilicate anionic species

for almost aldoses was very slow. The candidates possessing ketose 3-epimerase activity was screened from various
samples. This activity was detected the formation of D-fructose from D-psicose using SiMo method. Positive control
such as Shinella sp. NN-6 and recombinant D-tagatose 3-epimerase was detected enzymatic activity using this meth-
od. No activity was detected by screened samples in this study, suggesting that positive colonies were not detected in

SiMo method due to low detection sensitivity.
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Table 1. Calibration curve and sensitivity of hexoses and
pentoses by SiMo method

Monosaccha- ) ) Concentra-
. Formula of linear R tion range
ride (mM)
Ketohexoses
D-Fructose 'y = 0.0757x + 0.0008 1.0000 2-10
L-Fructose y = 0.0738x - 0.0004 0.9998 2-10
p-Sorbose  y = 0.0627x - 0.0113 0.9959 2-10
L-Sorbose y = 0.0685x + 0.0011 1.0000 2-10
D-Tagatose y = 0.0156x - 0.0020 0.9996 10-50
L-Tagatose y = 0.0164x + 0.0025 0.9995 10-50

D-Psicose y = 0.0036x - 0.0067 0.9976 40-200
L-Psicose  y = 0.0036x - 0.0040 0.9997 40-200

Ketopentoses

D-Xylulose y = 0.1298x - 0.0054 0.9992 1-5
L-Xylulose 'y = 0.1419x - 0.0026 0.9974 1-5
D-Ribulose 'y = 0.0295x - 0.0031 0.9998 5-20
L-Ribulose y = 0.0301x + 0.0058 0.9995 5-20

Aldohexoses
D-Glucose y = 0.0045x + 0.0049 0.9989 30-120

D-Mannose y = 0.0067x + 0.0017 0.9998 20-60
D-Galactose 'y = 0.0059x + 0.0042 0.9979 20-60
p-Allose 'y = 0.0025x - 0.0052 0.9990 50-250
p-Altrose  y = 0.0094x - 0.0072 0.9926 20-70
p-Talose  y = 0.0145x + 0.0070 0.9941 10-50

Aldopentoses
p-Xylose y = 0.0027x + 0.0110 0.9976 100-300
D-Lyxose y = 0.0016x + 0.0074 0.9993 100-500
p-Arabinose y = 0.0051x - 0.0005 0.9974 25-120
L-Arabinose y = 0.0052x + 0.0086 0.9984 25-120
y = 0.0074x - 0.0007 0.9997 20-100
y = 0.0078x - 0.0044 0.9983 20-80

D-Ribose
L-Ribose
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Fig. 1. Photograph (panel A), absorbance at 750 nm (panel
B), and absorption spectra (panel C) of D-fructose
and D-psicose.
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Fig. 2. Ketose 3-epimerase assay using SiMo method
Al, blank; A2, positive control (Shinella sp. NN-6
which was grown with p-allulose); A3, positive
control (E. coli harboring p-tagatose 3-epimrase
gene): B1 to C4, screened samples,
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