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Blood glucose determination with an acetyl resorufin-glucose oxidase
system as a fluorometric indicator reaction
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Recently, we found that the perhydrolysis of acetyl resorufin (ACR) to fluorescent resorufin
can be used as a novel indicator reaction for a fluorometric analysis of glucose coupled with glu-
cose oxidase (GOD). In the present study, the applicability of this indicator reaction in fluoro-
metric determination of blood glucose was explored. A fluorometric method with GOD and
ACR (GOD/ACR method) was successfully capitalized in a glucose determination of plasma sub-
jected to a deproteinization procedure with ZnSOsBa(OH),, provided that a GOD solution was
prepared by a 10 mM phosphate buffer (pH 7.4). The use of the GOD solution worked well
not only to prevent the formation of a precipitation during the enzymatic reaction of a depro-
teinized glucose solution in the presence of ACR, but also to improve the sensitivity of the pre-
sent fluorometry. The GOD/ACR method afforded a calibration curve over the range of glu-
cose concentration between 0 and 250 mg/100 ml, and allowed the determination of blood glu-
cose with high repeatability, as shown by less than 2% (n = 5) of the relative standard deviations.
The obtained glucose levels for plasma were slightly higher than those measured by Trinder’s
method. The results concerning not only the assessment of effects of added ascorbic acid, but
also the recovery tests suggest that the difference in the glucose levels determined by both meth-
ods comes from the low accuracy of Trinder’s method in the presence of inhibitors, such as
ascorbic acid. An excellent stability of ACR in CHsCN-. as well as the above results lead to the
expectation that the GOD/ACR method will offer a reliable and accurate tool for the clinical
analysis of glucose.

Keywords : perhydrolysis of acetyl resorufin; indicator reaction ; fluorometric analysis of glucose;
blood glucose; glucose oxidase.
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Fig. 1 Perhydrolysis of ACR as a fluorometric indica-
tor reaction
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b= MUV FDEHEESR) 100 ml ICEMLCHRBL 7.
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VR (Dl FOHEE) RO HSA (V7 <#) %2
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FIRRIZALEE L CfR 7z BB AR MER 7V o — AR
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Fig. 2 Effects of concentrations of phosphate buffer
on fluorometric traces for perhydrolysis (@, I, &)
and simple hydrolysis (O, [1, &) of ACR at 25T

A CH;3CN solution of ACR (0.2 mM, 0.8 ml) was mixed
with phosphate buffer (pH 7.4, 2.0 ml) and a solution
of HyOq (4.4 or 0 mM, 0.2 ml) in HeO. Excitation
and emission wavelengths were 568 and 582 nm,
respectively. The concentrations of phosphate buffer
were 100 (@, O), 50 (M, [) and 10 (&, &) mM.

L LTHY S HyOs DHIEDHTEE DRI A0 L5 %
ZEERRWZL (Fig. 2).

3-3 M¥EFEOAE
DEoMRBICETE, 10mM Y VERBHRIC X )RR
L7z GOD &% v T, GOD/ACR o IpEfER & i &
L COM G FHE L7z, SR 7V a2 — AR L v
THREREZERLZEZ A, 0~250mg/100 ml (dI) @
BEHPET, 73— ARE L HOLHE ORIC BRI ER
Bk (FHBEMREL r=1.000) 255 517z (Fig. 3, A ZZH).
AEOERROCBHRA %, B8 S5 80HEOHEE
HiFE RSD, n=4) H10% R 30% 2BL R WI
I-RABEELTHRELZEZA, ThEH 20 mg/dl
(RSD = 4.6%) KU 5mg/dl (RSD = 26.7%) Th 7.
GOD/ACR EZ A A L BICHEABL, fEHLLKRE
WMrLMAEEERELLESS, FREFNL 1011 KT
104.0 mg/dl Tho7z. F/z, TNHDWEICHBIFS RSD
(n=5) FZEhEN18% KU1.0% THhYH, GOD/ACR
BB FREREEET L LAVRER. —F, b
Uy =PI &) YE L ML, MmEERE A & B IS
DVTZENZN 945 KT 93.6 mg/dl TH Y, GOD/ACR
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Fig. 3 Effects of ascorbic acid on calibration curves

obtained for glucose standard solutions by GOD/ACR
(A) and Trinder’s (B) methods

Obtained after aq. standard solutions of glucose (0.1
ml) were subjected to deproteinization procedure with
aq. solutions of Ba(OH); (30 mM, 0.4 ml), ZnSO, (62
mM, 0.4 ml) and ascorbic acid (3.0 mM: @, 0 mM:
O, 0.1 ml).
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Fig. 4 Recovery tests for GOD/ACR method

Obtained after aq. standard solutions of glucose (0.1
ml) with (O) or without (@) plasma (0.1 ml) were
subjected to deproteinization procedure with aq. solu-
tions of Ba(OH): (30 mM, 0.4 ml) and ZnSO4 (62 mM,
0.4 ml).

B L7z, TAINVE VERETE RGO R ORI U CRREEL
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1, ZOREHET A TREIIHELITo T2,

I, AUFRIEAREFEEHLAT e85 3 & R U8R
LR EMBI S (BERIZE, 12877353) DBBIOTITH
N7z L& LUCTHEHT 5.

X ®

= =1

BEALKEICE BT LFLLYLT 4 Y (ACR) DEEMLEWL VN T 4 Y ~OERFS (e o
YYR) B#HRUGE LTHWAZ EIZXY, ZVa—A+F ¥ —¥ (GOD) OAREFHWC IV I—2
SWNTEDILRREESE SRS L, RIS TIE 2 OROGIER FUS % 00 MR % 12 513 5 G50
ZEME L7z, AFHEOML & 5 HWBA~OBH L, EBEHSE/ KB N) 722 HwBKRY 3y BIER N
KEEOED 10mM O Y EEBER CHE L GODBIRAEHWAZ LIV TTRTH 7. 0 GOD
BROMEAIZEY, ACREFTTOBRS /37 WE L 7B OBEESUSHIC BT 58T MY 0 & s X
N727200 T, ACRDONVE F Y ¥ 2 & HOGHRIUE & L TH 2 BB LK FE S O BEEHN L L7,
ARIEZ TNV 2 — AP 0~ 250 mg/100 m] DOHEPHCHREF 2B (MR, 1.000) 25 27, M
DTV 3= AGH I IEARRZE 2% LT TITH S L 8TE, KEMEN-RIGHBESET 22 LIRS
N7z, RETHLMBEEZ, P Yy =B D RE LR TEAIREVVETH 7. TRAANE Y
Bl O IMAN SR O FEAMG B OV EUILGRER % AT o 72450 S, Wik TR MBEER O M) ¥ ¥ — OB EOE S
WCHETZ I ERBEN, CALOBRILETICTE M= M) LHIZBIT 5 ACR DEN IR EE
ZRT5HL, GOD/ACREV Y EWHOKELZ T I WHEOR VI HENEERE LTOERALLEEL
TwhEEZON5.
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