


_, Autelkit Glucose

Enzymatic Method (Mutarotase-GOD)

‘For the quantitative determination of glucose

Summary and explanation of the test

Mulier first demonstrated that 8-glucoss oxidase promoted the oxigation of
glucose by molecular oxygen to gluconic acid. Franke and Lorenz
discovered that hygrogen peroxide is simutaneously produced in this reac-
bian, In 1956, first Keston and-then Teller introducad the enzymatc methods
for the determination of glucose, combining glucose oxidase (GQD), perox:
idase (POD) and an oxygen acceptor {chromogen), which had high
spaciticty and simplicity. There wers drowbacks with this methcd, such as
interfsrences from the reducing substances in samples and a potential for
carcinogenesis (o-tolidine and o-dianisiding). o

Several modifications and imptavements, including the use of 4-aminoan-
tipyrine as chromogen, introduced by Trinder in 1969, nave been reporied.

Principle of the method

The equilibrium of D-glucose i1 solution 18 maintained in the ratio of a-0-
glucose 36.5% and §-O-glucose 63.5%. GOOD reacts only with 3-0-
glucose.

Wher atest sampla is allowed to raact with the regent, «-D-glucose existing
in the sample is convered rapidy t¢ the A-isomer by the action of
mutarotase and-is then axigized by GOD to produce hydrogen pgroxide. In
the absence of mutarotase, the reaction praceeds siowly because 8-0-
glucose is first consumed by GOD as «-D-glucose is gradually converted to
A-D-glucose, When reutarotase is added, «-0-glucose is rapidly converted
to A-D-giucose, so that GOD action is facilitated

The hydrogen oergxide produced inauces oxidative condensation between
phenol and 4-amincantipyting in the presence of POD, so that a red calor s
produced. Tha amount of glucose contained in the test sample is determin-
ed by measuring the abscrbance of the red color.
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Reagents

Contenls and steraga condlilons

“(396-308G1)

2 bottlag X 150 mL

2 bottles x for 150 miL
Slancarg ] 1 bottle x 10 ML
Stanasra [ | pome X 10 ML

Store 3l reagens a2 10°C

1094.00002)

§ boes x 330 mi

€ botues = 1o IS0 ML
1 bowe # 25 ml

1 bottle x 25 mL

D Butier Solupon
B Color Reagen

ingredients
3ytizr Soluton Phosphare putter 30 mmaliL
‘oM 7 1) Pnenct 53 mmeit
~olor Reggent Mutsrotase Q13 Wimg
wner -acanstiutad) Blucose Hxoast 9.0 Lt
Parexdiass 8% L/mL
4-Amincannpynre 053 mmoirt
A3corsale nexass 2.7 UimL
Standard [ Glueose 200 mglor
Srangtarg ] Glucoze

500 Mol

Warnings and precautions

0 0 wirp Diagrosoe Use.

NOU 'O DR usad internglly «n nuMmansg or amimals

Jo not usa reagerts Cast the excrznan gae SI3Ieg 00 E3Ch reagant cor
amer 'ebal

IO rOl Lo (NE JrEDRFALONS, L3S SOILNONS §ra Feagenis 1o any aher pur
3058 N3N aasgrived hersin

Physical ar chemical indications of insiabiiity

Tne prasence of precp tates in the reagants or vah.es 3f conrot sera out-
age tha manulazisrers accedtable range mey be gnindicston of reagent
‘Natabibty

instruments

Thiz ¢eageni § Gesgred 10 be ussd on commercaly available spec:
iraphometers or on RA-1000 analyzer. Reler to the operating manvel 1or g
descripnor of instrumant oparshon and apacificar ons

Specimen collaction and preservation

Serum ang plasms

Samples car Lo storad tor 1 08y 81 25°C or 3 days a1 2.30°C wilhout signifi-
cant efact on the measured vaiues.

Yhe whole tlood glusese is censurmed by BIood ¢8is dufing 2100d Coagula-
ton and serum seprracan. Therefore, the separatien of Bioad ecls should
be gare as quicgkly a5 po3ubie ater 1he bloog coisction.

Socium 1,0naz. an AYDor ¢l glycolysis, doaa no: affect the measurement
ol gluchse

Anrcoagulants Buch &8 hepann oxalate, cirate and 2DTA do netirluence
meagurements when higy ar¢ emp'ayed in therr usual emounts.

ASCO'DC 8210 NFduCes a SIQNT N2GEIVE error i (e MEAsUrCrnent.
Biqubin nirockices a shght negaive arror in the measuremeant

HemMoIvgs INtracuces & shght POSIEVE BIIGr N ihg Measuremont,

Reagent preparation

Waorking solunor

Oiszolve He whole comentz ¢ one ood & (far Y50 mL o for 350 my) of Col-
o Reagert @ 1n ong pemie (159 M or 350 ML) of Butter Solvon D This
S0B0N & slatle 16r ane manth at 240°T

Manual procedure

Matertals suppled
Rafer 1o the section enpiled "Jemgents’

Materials required but not supplied

P.pattas

water bah Qr bealn) pioch S8pEbie O NMaMainng 3770, and spet-
rOpNOTIRLee

Test procsdure
Wavelength . 2035 nm*”
Tempeiaiuce - 37°C
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Pigetie o 2 Cuseas

Sample KW 002 - -2
Swarda [ o] oLy - o002 -
wodding solutor ol 30 38 30

iilx wel. nCLDate (o § minl, and measure the absorbance ot § (Ay) and Sid
(Ao} sgenst B 143) ¥ $05 nm

1 Acturalely pipetts 0.02 mlL of Sar it 0 §angerc nto the cyveres (1est
lubes) '

2. Add 3.0 mL of Werkiag selundn.

3 M mgubata for § min. 3nd misdsurs e 3DS0Darce 5t Sample (Ag)
ana Signdsrd (A against Blank (Ags 8t 305 .

HTWRON MEAEIe wilh 1w wivCICngIng 2,/ 2,=3505/600 Am

#2Thg omigaton of 0 02 mi of weter dose nal grificarty giect the ansor-
Darca meagured, \

Concenatration in the test (Manual proceaure)

80 rmoii, Prosphaie bulter. § 3 mmalfL Preasct O13 Urenl Mutarcase.
2.3 Uiml GOD 0 85 U/mL POD. 0 80 mmoll. 4-Ammncannpyrine and 27
Ll AGD

Reguyits (Manual procedyre)
Caleuistion

AL I T
Jhicose (mgrdl) Toa X Zstd
A~ Abscroangg OF Juvpie

4y, = Absorbance of Sranaxa | or ]
Cia = Soncertranon of Stangartt | of e mgraL



Limitationa of the procedure (Manual procedure)
wnen glucoss value exceads 700 myrel. iutec sampie 1 + ¥ wih $3kn¢

or disuiied walEr [COSt ASEaV ard MDDy Esuit Oy 2

Sce Techmeal normanon

Auytomated procedure (RA-1000)

Materlals supplied
Agter © tha sectan aniinen "Reagens”

Matorlals required but nae supplied

RA-1000 anglyzer

Additional recommended products
“oda Ao 41030401 Conra Serurr [ {10 x lor Sml) Nomsl

.
Goge NG 416-0020 Corgl Serum ] (10 x ‘o Imi). Abnormal

Reterenices
1, Mwa |, Okudg, J. Maeds, K. awa Okuda. G Cibv. Cnir. Aca, 37.
5368510 11972)
2 Owuds,J endMwa. | Proten, Nutiee 30a and Enzyms 17, 216-224
A
3. g?ﬁ; J. Miwa, L ANG Mzada, K. - Japanese Joumal ot Thovedl
Cnemiziry 2 200286 (1973).

Tangor, P . Ann, Clin. 3ochem., §. 24 (1969).

Tesl gracedure (HA-1000) 3 Oauda J  Mws, | 13003, K. 8nd Toko, K - Cartatyd-ale Batesmt

CHEM z | * DECIMAL  © §8, 267 (1077). 2
P ; iwa 1. . ) ' of Mecical Tschnoiegy. 2.

NAME T 10LC RBL LOW 0.0 8. ?42‘;;(!‘ g‘;:;ma Y ang Qhuca, J  Jouraa of Megical Tschnolcgy.
T\ANOASSY s} RBL HI 0:1 7. Kingstgy, G R sop Garel, G Clin Cham. €, 46€ (1560}

TYPE 2 RANGELO , O Ordering information
INVERSE | 0 "] [ RaNGE AL | 500 [ cosena.  proguers . fackage

o SMP VOL ] 613 o) CAL FACT [ o03-5080- Aokt Glucose 2% " 50mL

- g 364-900902 Aokt Ghucose & x 380miL

FILTER P . 4500 nm) NORMALL | 70

DELAY 5:0C NORMAL H 118

Ty RGY VOL | 70 (35 «L) | | SLOPE 1.0

INDRGT 'O INTERECPT ' 00 . .

T menn ] oaccerr 13 Technical Intormation

. MEDL) . ADSOPIION spectrum
UNIT FAC 1.0

Comcentration In the tegt (RA-1000)

&0 mm . Phospnaia puffer 5 3 mmoul Phgnat, 0.13 Wit Muterciase
90 smiL GOO 0.85 Wimi 220 O 8D mvnokl. 4-Amnoaredyrne and 2.7
UL 203

Regults (RA-1000)
The hne (asulis are aucmantally calculalsd gng praugd i J0ACENrahon

Limtations of the procedure (RA-1000)

When glccse value exceeds 700 moidl, diuted gampie 1 ~ 1 4 1R 53ing
or chsul gd water, repeat 8ssay ang rnultiply seeulc by 2

$¢q Tachmes! Informaien

Expected values
Seruer 70 - 110 maicl

3ince e«pected valugs dre aflacted by 836, $¢x aat gecgrashical incetos
ang ciher tactors aach lanoraiaty sheud eutabilish te own paCled valves
'or 1is procesure.

Performance charactenstics
Refer 1 Tachneal inlormstgn

dccuracy @ 3a@ Taghngal Inforraion.
Precison See Tecnnical nlormation.

Sensitvity e thearancal sansitivity 01 (13 Method expreszed as2p50rp:

fwity 18 35 9 Ugro - om at 505 nm.

Spechly The spacificty of 1he AUkt Glasnse ast meinod was gster

minea by analys of $érum samples which contained the ao
don ol poiennal interisnng sutatances
See Techaical informatan.

Quality control

A Qud -ty Sontre! program is recommaendsd for all chnice lapcraianes The
ardl ns of sonrod 3e0a G0N he normal ane ATNOMNg 1arGeS YWilh gach
3sSay I8 recommMEncad for montonng Ine Jeromante of 1he procadure.
The vaiugs sttarad fortne oorirols shiuid il wihn the marutacturer’ s ac-
cened ranges

! valugt are 10 be ests0sNee for uNassayed conirol sera. e 1O0rAtory
shaule asssy SECH SErsM 2 Suff GENT NUMBr O tMES t generats 3 vaid
mean and 3CCERIAdS “ange.
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Precision

Within-run precislon :
Two lovels of human-based controls wers assayed
16 times and the results were averaged.
The following deta were obtainad.
Mean (mg/dt)  SD(mgrel)  CV %!
97.8 0.09 0.09
161.1 0.47 0.29

Betwoon-run precision :

Two levels of human-based controls were assayed
for 7 days. The following data were obtamned.
Mean(mg/dL)  SD(mg/ct) CV (op;

76.0 2.08 273
2307 2.20 0.85
Linearity
L
//
A .

Glunose
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The accuracy of Autokit Glucose test method was
demanstrated Dy recovery siudies in which

Known Quaniities of gilicese were edded to 2
human serum.

Giucose conc. (mgrd.)

Recavery (%)
Added value Vigstrred
1063 111.8 102 1
2126 27.2 102.2
26€.4 278 100.8
3218 322.8 100.4
426.0 4a15.1 37.0
5.0 497.6 39.5
Mean percent recovery <f glucose 1 100.3%
Anflcoaguiants
nizf:e} Citrata | Maperin Oxs)au:{ EOTA © NaF ‘
Adaed (%) e ! 10 01 05 , 03 50 I
Usuzl | — ) l
cuartity (%) .; 0s | oo 02 ’ ¢ 1.0

?1:‘;:? a1 £ 88 881 | 881 { 88,1 [:I=R}




Specificity
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Disiributed by: Wako Pure Chemical (ndustries, Ltd.

V.2, Coasnomaen Alhorre CnuoXe Otgls 541 Japan
Tolgohone (0B) 203324

Talea 45180 pauoos;

Fathed: (06 2391343
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75-day Notification for New Dietary Ingredient
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