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Blood glucose determination with the reduction of resazurin as
a fluorometric indicator reaction
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The applicability of a resazurin/glucose dehydrogenase/B-nicotinamide adenine dinu-
cleotide/diaphorase system as a fluorometric indicator reaction for the determination of blood
glucose was explored. This indicator reaction is based on the generation of fluorescent
resorufin from resazurin through an enzymatic reaction initiated by the addition of glucose. A
fluorometric method with the indicator reaction afforded a calibration curve over a glucose con-
centration of range between 10 and 5000 pg/100 ml, and was successfully capitalized in a glu-
cose determination of a plasma without a deproteinization procedure, where the relative stan-
dard deviation (n = 10) was less than 2%. In addition, ascorbic acid, even in large excess, had
almost no adverse effect on the indicator reaction. It was found that the fluorescence due to
resorufin is quenched by resazurin, the extent of which depends on the concentration ratio
between resorufin and resazurin: when the ratio was 1 : 20, the original fluorescence intensity
was quenched by more than 90%. Thus, it is of great interest to give a warning that the initial
concentration of resazurin is an important determinant of the sensitivity in fluorometry with the
reduction of resazurin to resorufin as a general indicator reaction.

Keywords : reduction of resazurin; indicator reaction; fluorometric analysis of glucose; blood
glucose ; glucose dehydrogenase.
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Fig. 1 Enzymatic reduction of resazurin to resorufin
as a fluorometric indicator reaction
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Fig. 2 Relationship between GlcDH concentration
and increment in fluorescence intensity observed dur-
ing the enzymatic reaction

A mixture of resazurin (20 uM, 0.7 ml), GlcDH (0.7
ml), diaphorase (10 U/ml, 0.7 ml), NAD" (2.0 mM,
0.7 ml) and glucose (5.0 mg/100 ml, 0.2 ml) was incu-
bated at 25C for 5 min. Excitation and emission
wavelengths were 568 and 582 nm, respectively.
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Fig. 3 Relationship between diaphorase concentra-
tion and increment in fluorescence intensity observed
during the enzymatic reaction

A mixture of resazurin (20 uM, 0.7 ml), GlcDH (2.0
U/ml, 0.7 ml), diaphorase (0.7 ml), NAD* (2.0 mM,
0.7 ml) and glucose (5.0 mg/100 ml, 0.2 ml) was incu-
bated at 25C for 5 min. Excitation and emission
wavelengths were 568 and 582 nm, respectively.
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Fig. 4 Relationship between NAD" concentration
and increment in fluorescence intensity observed dur-
ing the enzymatic reaction

A mixture of resazurin (20 uM, 0.7 ml), GlcDH (2.0
U/ml, 0.7 ml), diaphorase (10 U/ml, 0.7 ml), NAD"
(0.7 ml) and glucose (5.0 mg/100 ml, 0.2 ml) was
incubated at 25C for 5 min. Excitation and emission
wavelengths were 568 and 582 nm, respectively.
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Fig. 5 Relationship between resazurin concentration
and increment in fluorescence intensity observed dur-
ing the enzymatic reaction

A mixture of resazurin (0.7 ml), GlcDH (2.0 U/ml, 0.7
ml), diaphorase (10 U/ml, 0.7 ml), NAD" (2.0 mM,
0.7 ml) and glucose (5.0 mg/100 ml, @; 1.0 mg/100
ml, O ; 0.2ml) was incubated at 25C for 5 min.
Excitation and emission wavelengths were 568 and 582
nm, respectively.

BERAVD L EABEORIFBH SN, ChoDHER RALHFESAL. LAdoT, bIPIBRERETTS
25, LX) VEBROBEIZI0OM AP RBETHS LE LEZONDH, 20uM LI X)) VBB ERBEZRSIE
Abhiz. LaLl, $VEREOLYXY) YEREAW WA Z LIZL .

BE, JVEBBEOVI—AGHIEAFEIZL DRI

NI | -El ectronic Library Service



The Japan Society for Analytical Chemistry

114 _ BUNSEKI
800 3
2 d
2 600 o
8
R
[
2 400 A
(53
a
L
S 200 A °
(TR
[ ]
0 T T T 1
0 50 100 150 200

Resazurin / nmol

Fig. 6 Change in fluorescence intensity due to
resorufin (10 nmol) in the presence of resazurin at var-
ious concentrations

Observed in 3.0 ml phosphate buffer. Excitation and
emission wavelengths were 568 and 582 nm, respective-

ly.
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Fig. 7 Calibration curve using increment in fluores-
cence intensity observed during the enzymatic reaction

A mixture of resazurin (20 uM, 0.7 ml), GlcDH (2.0
U/ml, 0.7 ml), diaphorase (10 U/ml, 0.7 ml), NAD"
(2.0 mM, 0.7 ml) and glucose (0.2 ml) was incubated
at 25C for 5 min. Excitation and emission wave-
lengths were 568 and 582 nm, respectively.

Table 1 Effects of ascorbic acid on increment of flu-
orescence intensity observed during a mix-
ture of resazurin, GlcDH, diaphorase, NAD "
and glucose was incubated at 25T for 5

s a)
min

Concentration added/uM Relative intensity, %

0 100.0
20 103.5
100 100.2
500 97.3

a) The conditions are the same to those in Fig. 7 except that
glucose (2.0 mg/100 ml, 0.2 m}) was used.
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