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‘Sinultaneous Determination of Adenosine-5'-triphosphate and Glucose-6-

phosphate Using a Flow-Injection System with Immobilized Enzymes
Toshio Yao, Yoshihiro Hatsumotp; and Tamotsu Wasa

Department of Applied Chemistiry, College of Engineering, University of

Osaka Prefecture, Mozu-Umemachi, Sakai-shi, Osaka 591

A flow-anectxon analytlcal system with 1mmob1llzed enzyme reactors is
described for the high- selectlve and high- sens1t1ve S1multaneous
determ1nat1on of glucose-6- phosphate (GBP) and adenosine-5’ -tr1phosphate
(ATP) The sample is sp11t,‘so that part passes through an 1mmob1112ed
glucose 6- phosphate dehydrogenase reactor, before pa551ng through an
immobilized hexokinase reactor. The other part only passes through the
latter reactor. Separate peaks are obtained for G6P and total of GGP and
ATP. The first and second peak- current are linearly related to G6P in
the range 0.01 - 4mM and to_total of G6P and ATP in the same range,

respectively; 30 samples per hour can be processed with a r.s.d.<2%.
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Fig. 1. FIA manifold for simultaneous determination of G6P and ATP.

(A) carrier solution; (B) pump (flow rate, 2.0 ml/min); (C)
injector; (D) LiChrosorb—NH2 packed column (4mm-i.d., Smm long);
(E) hexokinase immobilized reactor (4mm i.d., 5mm long); (F) delay
coil (0.5mm i.d., 4.0m); (G) glucose—6-phosphate dehydrogenase
reactor (Amm‘i.d;, 12 mm long); (H) flow-through glassy carbon

electrode; (I) potentiostat; (J) recorder; (W) waste.
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Fig. 4. Effect of glucose concentration on
peak current for lmM ATP (A) and second
peak (O) of 1mM G6P and for enzymatic
conversion efficiency (o, 100 iATP/iGGP)'
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Fig. 5. Effect of flow rate on enzymatic
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conversion efficiency into hexokinase
immobilized reactor (A) and glucose—6-
phosphate dehydrogenase immobilized

reactor (B).

— 41 —



K2 BN, A NVAOERY v OSROED, B —~JREMPD, -5
IMWAT B, ERFMVRESC RS, #CC. O#E. BE. TBEE%
EFRELT. A 0.5mEX4pDF 70 VEABEIANE LTHWE,
d) ¥v ) vY—-BHEKE
FryUv—BRABIBRITZT IV —-ATOREY — v ORBRBEICKET S
DT, BRERBOEHRE ICELET S, Fig.b 12k, BRRV 7 79 —-TORRK
EREY FrUVY—BREMEBEZ2TILIETEBTHMELE, AFVFF—tE
RUV7I%—0BEIIE, 2.5 pl/pinX TORET. ATPA2EBWIZCGE PIC
ETEE, —Ff, G6PBRARBRY7 /9y —-0BEITE. BRI L A5 nl/pin
FTORBTCGOPA2#FERBNICHETRTEE, 227, ¥y VY —BRAKE%
2.0 nl/minic®EL 2. ZORET. BERNEKNOMEXTEET H - 7~

3. 2 REREHK _
ATPUADEZANF ) VMESER>EMOXI I LA F FEHL. ~FY
FF—CORELR BT S |
3. ®CT. AFLAVRT ALK
LAREOBIREICTOWTHREL 10
2., FOER. ATPIzHT 3
BE100 L LEBE. 1/ Y V=

2
. ~0° T
VYBIZHBOREETL ED, G
oX o7 LEFFRRIZEELDE
LawZern@Boohrz. 0 F

3. 3 RMEBR:AUEOHABM

GBPrATPIZHT I RER
%Fig.6 LRT. GEPOHB—L
—274% 0.01-4nmM IR TH o1l . .
BIRE 0.999DEMMREZRL =, 10—5 10—4 10—3 10-2
X. Gs8POB-KP—2¢ATP Substrate concentration (M)
le%td AF LAY — 2 3@ UK Fig. 6. Analytical calibration graphs
HEIZB W THMEEK 0.9970@ for G6P (@, lst peak; O, 2nd peak)
BEFERLE. Bicce Pogp and ATP (A).

Peak current

—
T

— 42—



ZE—JELATPINTARERELHA-DERETLEDT., EBRRAMOA
EFOBICIE, GEPOBBBRBRERMWT, B -JeBv—ricHvT 8
BEERTREI N EIZR B,

GBPLATPORRER. RUZOHABBREMVWTF1IAL-TOMED
BRHEKROWIERE LA, 0.10f OEERET, FIAB-EC—-27OMEOHH
HIZHENERIEE (n=10) TO0.82% THo7A. LB~ 7icx L TiX1.82% TH
o, X, GEPLATPIIHTHHRIHTR (S/N:3) 12, ZAZFN1.2X107K,
2.3X10°°M TH- 7. | |

4., XK .
1) F.Scheller and D.Pfeiffer, Anal. Chim. Acta, 117, 383 (1980).

2) T.Yao and T.Wasa, Anal. Chim. Acta, 175, 301 (1985).

3) ABHS. BAL Mtk R, J. Flow Injection Anal., 4, 112 (1987).
4) T.Yao and T.Wasa, Anal. Chim. Acta, 207, 319 (1988). '

5) ABHE. WA, Mk . 2 F{E%. 37, 236 (1988).

6) T.Yao, R.Akaéaka, and T,Wasa, J. Flow 1njection Anal.; 5, 5 (1988).

(1989%4H810H%H)

— 43—





