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H NH2 isolumfnol (IL) 

H ~ ' 2 ~ 5  N-(4-arninobutyl )-ti-ethyl isoluminol 
(CH2)4Mi2 (ABEI) . . 
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=0 * 
or Oxidant 

I I n-n F' 
Cl 

Bis (2,4,6-trichlorophenyl)oxalate 1,2-Di- 
oxiethanedione 

? ?  C-(1; + F - F* + 2CO; F* - F + hv 
I I 
0-0 

F, 8-anillinonaphlhalene-l-sulfonic acid 



1-MPMS : 1-methoxyphenazinium methylsulfate 

m-POD : microperoxidase 



Malate + NADP* ) Pyruvale + COz + NADPH + H+ 

NADPH + H ' ~  1-MPtdS 0; - ~~o~ 

NADP' 1-MPMSH2 O2 



U K 

Method 1 : ATP + U-Glucosc j AUP + GGP 

GGPDII 
G6P t NADP* -> 6PG t NADPII t II' 

NADII t 1-MPMS + I L  t m-POD+ L i g h t  

Method 2 : D-Glucose 

UK- 
ATP <Ã‘Ã‘Ã‘-^/-Pyru a c i d  

PK 

G6P 4% ADP t P i  Ã‘A- Phosphoenolpyruv ic  a c i d  

G6P .> ,-Ã NADP' 1-MPMSIIi O Z  f-^-.* L i g h t  

n-POD 

6PG <-̂  ^* KADP11 0;-, H i O i  --/^-Ã I L  

UK : l lexokinase.  G6P : Gli icose-6-phosphate. G6PD11 : Glucose-6-phosphate 

dohydrorenase. 6PG : G l u c o s e - i - l a c t o n e  6-phosphate. 1-MPMS : l-Mcthoxy-5- 
methylp l ienazin ium m e t h y l s u l f a t e ,  I L  : I s o l u m i n o l ,  m-POD : Microperoxidase,  

1 I I I I I 
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ATP (pmolltube) 



Peroxidase (POD) 

Glucose oxidase (GOD) 

Glucose-6-phosphate 
dehydrogenase (G6PDH) 

Alkaline phosphatase 
(ALP) 

pH 7 - 8  
Luminol+H;O; - 5-Aminophthalnte+Ni+hv 

POD 

c-Glucose+O1 - D-Gluconic acid+ Hi02 
GOD 

ANS 

Lactose+HlO -a-D-Glucose+fl-D-Galaclose 
BGase 

a-c-Glucose 4 /3-O-Glucose 
fl-o-Glucose+O; - D-Gluconic acid+H;Oi 

GOD 

HiO~+TCPO+ANS 11v 
H;02+lL+mPOD + hv 
o-Nitrophenyl-fl-D-galactoside+H;O o-Ni1rophenol-k~-Galactose 

BGase 

D - G a l a c t ~ s e ~ N A D + ~  l-MPMSH, 0 2  ~ h v  
GalDH mPODM 

D-Galacto- NADH 1-MPMSt 02-+Hz02 1L 
1.5-lactone 

Sucrose+ H i 0  - D-Glucose+o-Fructose 
IN" (Reducing sugar) 

Lucigenin+Reducing sugar - N-Methylacridonethv 
OH- 

D-Glucose-l-phosphate+H;O - D-Glucose+Pi 
ALP 

NADH+l-MPMSt+lL+rnP0D + hv 
NADP' tHiO - NAD'tPi  

ALP 

NAD'tCiHsOH - NADH+CHiOH 
A D H  

G6P, glucose 6-phosphatk 6PG. glucose-&lactone 6-phosphate: ADH, alcohol dehydrogenase. 

- 94 - 



Method Substrate Detecttion limit (mol/assay) 

Spectrophotometry o-NPGal 5 x 10-lo 

Fluorophotometry 4-MU-Gal 2 x 10-l4 

Chemiluminescence Lactose/GOD/IL/mPOD 5 x 10-l6 

Lactose/GOD/TCPO/ANS 2 x 

o-NPGal/GADH/NADH-CL 1 x 

Bioluminescence 0-NPGal/GADH/NADH-BL 2 x * 

o-NPGal, 0-nitrophenol- (9-D-galactoside: 4-MU-Gal. 4-methylumberliferyl-(3-D- 
? 

galactoside: GOD. glucose oxidase: GADH. galactose dehydrogenase. 

* E. Ishikawa et al.. Anal. Lett.. 19. 433 (1987) 



STABLE '"i HPO: h- 
"STABLE" ( I, ,2 2-30 min.) 

AMPPD 
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I i d  ' Light 

or Glucose 

3ff-HSD or GOH rn-POD 

3-0x0 B i l e  Acid NADH I -MPMS Of, Hz02 I L 
or G luconolactone 

Solut ion Q 
Conditions 

BIP-1 HPLC pump (JASCO),  1 .2  mllmin 

Injector ( 1  - 20 PI)  

Enzyme Column (Immobilized 3K.-HSD o r  GDHIglass beads, 

4 mm x 40 mm) 

SNK pump, 1-MPMS and Isoluminollm-POD (1  : 11, 0.55 mllmin 

LC30-DPC10 (JEOL) 

&>'Z-?Â¥Akk 1 KZT NAD* % f f l B ^ f c  T.&fifiOIR^%g^%tafifflol 

0 60 . 120: 180 240 

Conventional Method (pM) Conventional Method (mgldl)  



U K 
ATP + D-Glucose Ã‘Ã‘Ã‘Ã‘Ã ADP + G6P 

C6PDH 
G6P + NADP' Ã‘Ã‘Ã‘Ã‘Ã‘Ã‘ 6PG + NADPH + H"^ - 

-L - 
chemiluminescent assay 

~ I m n i o b i l n e d ~ 0 1 ) " 0 0 ~ ~ ~  HKlG6PDl-I 

Injector 

solut ion 

Conditions 

PI ; BIP-1 HPLC pump(JASCO),  0.8 rnl lmin 

car r ie r  solut ion ; 0.3M glucosel0.5 mM Mgclz/40 mM NADP'^ 

in 0.1 M T r i s  bu f fe r ,  p H  8.0 

EC ; hexokinase a n d  glucose-6-phosphate dehydrogenase coirnrnobilized 

on  AF-Tresy l  TOYOPEARL650 ( 4  x 40 mm) 

P2,P ; SNK pump, 1-MPMS a n d  isoluminoI/m-POD ( 1  : 1) ,O.5 ml lmin.  

D ; Chemilumi-detector (SOMA) S-3400 
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