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A sample injector(KMM-6V-4 type) has heen developed for flow
injection analysis. |t has a guartet of synchronized six-valve systeus.
The external appearance and the specifications of the injector are
shown in the text. This injector has been applijed for the determination
of guanase with a coupled enzyme system using flow injection analysis.
Although the analysis via series injection and merging zone methods is
complicated, a convenient and reliable determination was made possible

by using this injector with a single action done by hand.
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Fig. 1 External appearance of KMM-6V-4. i:ype sample injector



Table 1 Specification for the sample injector

1) manufacturer: Kyowa Seimitsu Co. Ltd. (Tokyo, Japan)

2) type: KMM-6V-4

3) mechanism: a quartet of six~valve systems (four parts synchronized)
4) operation: single action with manual

5} connection with tubes: use of joint nut with flared tubes

(avoid use of ferrule)

6) the quality of the material
the parts in touch with the solution: titanium, Teflon and Diflon
the body: stainless steel (SUS-361) and aluminium

7) dead volume: 43.0 mm
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Table 2 Reagent system
0,01 U/md  xanthine oxidase
0.5 U/m)l uricasc
6 U/ml  supcroxide dismatase
reagent 1 14 U/wml catalase
1.25 U/ml  peroxidase
2 U/ml ascorbate oxidasc
0.05 M phogphate buffor (pll 7.4)
200 M guanine
reagent 2 200 M 3-methyl-2-benzothiazolinonchydrazone (MB'TIH)
1 mM N-clthyl-N-(3-sulphopropyl) -m-anisidine (ESPAS)

Step 1l: elimination of endogenous compounds

xanthine oxidase

hypoxanthine —» xanthine + H,O
o] H,O 272
2" 2
xanthine oxidase
xanthine - uric acid + H,O
(0] H,O 272
27 72
uricase
uric acid —— 3 allantoin + CO. + H.O
0 2H,O- 2 272
. 27 2
catalase

7. —_— . -
21‘1202 02 + 2rIZO

Step 2: ‘determination of guanase

guanase
guanine ————3 xanthine + NE
H20
xanthine oxidase
xanthine ~> uric acié + H.O
o H.0 F272
20 72
uricase
uric acid ————— allantoin + CO, + H.O
. 2 272
02, ZdzO
_ peroxidase
2H202 ————— indamine dys + 4520
MBTH, ESPAS
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Fig. 2 Reaction paths
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Fig. 3 A flow dlacram at ootlmum condltlons for the determ1natlon of

guzanase act‘thv : tHe state of. series ltjnc_’on
Cl and Cz: Carrier solution (0,05 N ‘(nZPO4 - h:OH nu::er,
pH = 7.4 and 6.0, contaln;ng 1.2% (v/v), riton X-100); F: Peristaltic

pump; I: Injectqr,;tne syrchronlzed sys_em using four Circu;ts

of six-way valves; S: Sample (injsction vclume =30 mm™); Ry:
Enzyvme sqlution (consisting meinly of XID, QCD, Cata;ése and POD;
injection volﬁme =350 mm3); RZ: Substrats ancd color rezgent
solution (con51st1nc ma*nTy of guanine, M3TH and ESPAS; injaétibn
volume =200 mm ) Ml:.M1x1ng:001l (0.5 mm ld X 32 m); MZE Mixing
cosl (0.5 mm id x 20 m); My: Reaction coil (0.5 mm id x 36 m); B:
Water baﬁh at 45°C; D: Detector, s?ectropﬁotometef fixed flow
cell, A = 570 nm; M4: Back pressure coil (0,25 mm id X 0.15 m);

W: Waste. Flow rates: C; = 0.5 cm3min-l, c, = 0.3 emomin~ L.
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1) Plug of sample and reagents to KMM-GV-4 2) Injection of sample and reagents to flow lines
Fig. 4 Tube connections wilh KMM-6V-4 for serles (aandwichod) injection and

merging zone methods

RlI: reagent 1 injectlon port, u]w: roagont L waglo, 811 sample injectlion port,

SW: sample waste, R, reagent 2 Lujectlon portk, HEW' reaqgqent 2 wasle, P: punp,

D: detector.
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BATHh D (—fHiZseries injection method ¥ 72 {fsandwiched injection me
thod& N %) . SMWL (RI) & (M) BTRIEURD S XEE h, [FRITKM
M-GV-42 K0, FIOEBREATHR (R2) & (X)) TEH (merging zone
method) U, (M3) RTRIEHR, MEFTHHXIHh 3.

T7Fr—EtRBEREEAL, REROESKMERUBRELC DV THRF UL L.
3. 2 HFREEXR

0.56RU3.5 U/l VY7 F—ERHREBOLEBEHRMEE, & ARSI=1.IBRYV
0.76 ¥ (n=10) EHBURHFTH R, BohhiREKERFig. SWFY. THE
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LERROER KLY, series injection method& merging zone method % [A) B¥ I HY
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Fig., 5 A typical calibration curve for the determination
of guanase activity
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