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This review is described for chemical sensors using flow injection(FI)
techniques with chemiluminescence(CL) detection, namely for CL sensors.
The items are composed of introduction, tremd of the technique, technical
achievement and conclusion. The CL sensor is developed on the basis of a
highly sensitive sensing for small amounts of some key substances such as
hydrogen peroxide. Also, the sensor contributes to a saving on resources by
"an immobilization of CL reagents and to a remote sensing by employing an

optical fiber as a CL light carrier
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Fig.1 Schematic diagram of flow system

Ri: Ha20, Rz: Ha0 or 1M NaOH, P: Peristaltic pump, S: Sample
injector (20x 1), C:Pyrex tube(5x26 mm) packed with ion-

exchange resin, PMT: Photomultiplier tube.
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Fig.2 FIA system and fiber optic chemiluminescence detection

AT:.AT 286 personal compnter, X-t-R: Penrecorder, C: Control unit,
D: ORIEL detection system model 7070, PMT: Photomultiplier tube,
FB: Fiber bundle, F: Flow cell, P: Pump, S: Sample, C: Carrier,

R: Reagent, A: Injection system, E: Enzyme reactor. .
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Fig.3 Flov cell(a) and H:0: sensor(b)

FB: Fiber bundle, AS: Aluminium spacer, T-PVC: Transparent PVC foil,

S. S1 and S2: Teflon spacer, M: Enzyme membrane, hf: Light quantums.
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Pig. 4 Schematic diagram of the CL fiber-optic systen
GLO, CAT and GAH/GLO: Immobilized enzyme columns.
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Enzyme-column system ) : Enzyme-sensor system

~Fig. 5 Step~ups-of -the-flov=injection. systems for the chemiluminometric
determination of L-glutamine and L-glutamate using peroxidase as

catalyst

A: 0.1M phosphate buffer(pH 7.4 for L-glutamate and pH 6.5 for L-glutamine),
B: Luminol reagent.yc: Pump, D: Injection valve, E: Enzyme reactor(filled
with co?immobilized glutaminase/glutamate oxidase for-the determination of
of L-glutamate), F: Enzyme reactor filled with immobilized peroxidase
(column—immobilization method), G: Flow-through cell, H: Mixing coil. 1:

Flow- through peroxidase sensor(membrane-immobilization method).
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Table 1 Comparison between enzyme reactor{(column-immobilization method)
and CL sensor(membrane—immobilization method) in relation to

range of sensitivity

Sample System Range of linearity Reproducibility
(mM) (RSD, %)
L-Glutamate Enzyme reactor®’ 0.025-1.0 2.2
Enzyme reactor®™ 0.001-1.0 5.0
CL sensor®’ 0.0001-0.08625 1.9
L-Giutamine Enzyme reactor®’ 0.05-5.0 2.4
CL sensor®’ 0.001-2.5 2.1

a):Microperoxidase from equine heart was used as catalyst for the chemilumi-
nescence reaction, b): 0.1M hexacyanoferrate(Il) was used as catalyst for
the chemiluminescence reaction, c): Microbial peroxidase from Arthromyces
remosus was used as catalyst for the chemiluminescence reaction.
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Table 2 CL sensors developed

ACLEYY -3
2 suefRbTOL

Analyte Sample CL system Method Analytical figure of merits Literature
DL SF 0STA(Sam/In) RSD
Urea/Bthano]l  Cultivation Luminol/K([Fe(CN)esl/ - F  ca.5mM — ——— — 9)
nedia (NH.) .S0+/enzymes/ethanol  (Ethanol)
or urea
Adrenaline Medicine  Mn(I1)-porphyrin B 3x107*M  60n7* 60 3.5% 10)
/adrenal ine/NaOH/
11E®
H.0. Standard  Luminol/alkali/Hs0. F o 107%M 200h"* 500 3% 11)
Glutamine/ Mammalian cell Luminol/enzymes/H.0. F  107°M 30n~" 300 3.9% 12)14)
L-Glutamate culture /glutamine or glutamate ~ (Glutamine)
HoCL Tap water . Uranine/I1E/HOCL P 2x107*M  60n”' 6h'’  1.6% 13)
DNA Standard  Luminol/H20:/DNA F 10750 — -— ca. 3% 15)
/ethidium bromide
Cu1l) Sed water B-nitrostyrene/NaGH/  CS¥ 0.ing  200h7° 500 2. 2% 16)
surfactant/fluorescein/
Cu(Il)
N~ Standard . Uranine/surfactant/CN"/ CS 0. 5pg 360n" 480 - 2.1% 17)
NaOH :
80, Wine Ce(IV)/DSM™ /RFS®> /S0, SCS® 5.0mg/1  40n™" —  2.5% ' 18)
Glucose Standard  TCPO/H.0./fluorescer P 3x107*M ca. 20h™* 160/8 0. 3% 19)
: /CTAB® /enzyme/glucose months
Standard  Ru(bpy)s** /NAD'F/ F 10uM ca 60h™" -—  1.1% 21)
enzyme/glucose
ATP Standard  Luciferin/0:/enzyme/ F  50fmol 100/day 35/half 4. 5% 20)
Mg®* /ATP day
Oxalate Standard  Ru(bpy).(ndbpy) (C104)."'F  10™°M ca. 240h™" -— — 22)
/oxalate
Urushiol Standard  Hz0./NaOH/uranine/ P 1.0x107°M ca. 120n7" —- 6. 2% 3)
: urushiol/acetone
acetone/:.lrushiol/ F 1.0x107°M ca. 120h7* - ca. 3% 24)
SCF-C0,* ’
Hypoxanthin/ Tuna muscle Cypridims tuciferin®/ F 0.02uM ca. 30h™! 50 — 25)
cholesterol ete. enzyme/hypoxanthin

Abbreviations: DL, Detection limit: SF, Sampling frequency; OSTA(Sam/In), Operational stability
(minimum sample injection number); RSD, Relative standard deviation.

a)lonic ion-exchange resin; b)Disulfitomercurate; c¢)Riboflavin sulphate; d)Cetyltrimethylammonium
bromide; e)Tris(2, 2’ -bipyridyl)ruthenium(11); f)Rutheniun{II)bis(2, 2’ ~bipyridine) (4, 4" -dinonadecyl-
2, 2" -bipyridine) perchlorate; g)Super critical fluid-CQ;: h)2-methyl-6-phenyl-3, T-dihydroimidazo[1, 2
-a]pyrazin-3-one; i)Flow-through system; j)Closed system; k)Semi-closed sytem; 1)1x107°M free
chlorine with continuous flow sensing mode; m)As for H.0. detection.
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