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Development of New Flow Analytical System
- As Center on Porphyrin and Autocatalytic Reaction -
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In this review, the flow analyses reported up to the present using the unique functions (e.g., spectroscopic
characteristics, complex formation, photo-decomposition reaction, etc.) of porphyrin compound, were
summarized and discussed. Moreover, the catalytic reaction and the autocatalytic reaction which has
“infinite” (in other words, it is “constant”) sensitivity, were theoretically explained from view point of the

usefulness in the field of analytical chemistry.

Based on these facts, the length-detection flow analytical

system and its application to micro-device were especially described as a new flow method.
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Fig. 1 Structure of water-soluble porphyrins
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Fig. 2 FIA system for the determination of
copper(I]) using TPPS®

P: Pump, @: Injector, C;, C,: Reaction coil,
D: Detector, R: Recorder, W: Waste
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Fig. 3 Flow signals of the FIA
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Fig. 4 FIA system for determination of cobalt(Il) by
photo-decomposition using Cd(IT)-TPPS 7.
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Table 1

FIA methods using porphyrin or metal-porphyrin complex.

Method Chemical species of porphyrin Analyte Determination range Ref.
and reaction systems
FIA-spectrophotometry Ti(IV)-TPyP complex H,0, — 10)
Ti(IV)-TPyP complex glucose, uric acid, galactose 1x10% ~ 1x10° M 11)
Ti(IV)-TPyP complex oxalate 5x107 ~ 2.5x10*M 12)
TTMAPP Zn(11), Cd(I), Pb(1T) — 13)
Cd(II)-TCMOPP complex Mn(II) 0.0l ~ 1.75mgL" 14)
Cu(Il) and TMPyP ascorbic acid — 15)
Cu(II) and TTMAPP ascorbic acid 0.1 ~ 1000 pg L' 16)
Cu(Il) and TTMAPP cysteine 25 ~ 1000 ng L™ 17)
Cd(IT)-TPPS complex Co(I1) 1x107 ~ 1x10°M 6)
TPPS Cu(Il) - 7)
TPPS albumin 0 ~20 ugmL™" 18)
HPLC post column Cu(II) and TTMAPP lanthanides — 19)
FIA-spectrophotometry
electrolytic concentration TPPS Cd(I1) 0.45 ~ 10 pg L' 20)
FIA-spectrophotometry
cation-exchange separation TMPyP Pb(1I), Cd(IT) 0.001 ~ 0.1 mgL" 21)
FIA-spectrophotometry
stopped-flow method N-CH;TSPP Cu(1l), Zn(II) — 22)
m-CI-TPPS, Zn(II) 0~ 30pugL’ 23)
Hg(1l) 0 ~ 12.0pugL”
TMPyP Pb(Il) — 9)

TPyP: 5, 10, 15, 20-tetra(4-pyridyl)porphine, TTMAPP: 5, 10, 15, 20-tetrakis(4-N-trimethyl-aminophenyl)porphine,
TCMOPP: meso-tetra[4-(carboxymethylenoxy)phenyl]porphine, TMPyP: 5, 10, 15, 20-tetrakis(1-methylpyridinium-4-yl)porphine,

TPPS: 5, 10, 15, 20-tetrakis(4-sul fonatophenyl)porphine
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Fig. 5 Absorbance-time curve
[NalO,] =2.5x10"*mol dm > 1~0.3, pH~2.
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Fig. 6 Autocatalytic reaction
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Fig. 7 Computer simulation about concentration of
indicator[R]-time curve
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Fig.8 pH-time curve®

[Nast3]T =5 mM, [HzOz]T =264 l'l'lM, 250(:.

—90 -



BTB + Na,SO, solution

H,0, solution

HRP sample solution

Yellow band

Waste ‘

Fig. 9 CoBRA (Color Band Length-detection flow **
Analytical) system

I{— Blue band

This length is used to
determine HRP concentration.
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Fig. 10 Variation in color band length based on the
change in HRP concentration
a~c: [HRP],=0, 1, 2 ppm.
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