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A Foundamental Study on the Spectrophotometric Determination of Hydrogen
Peroxide by ¥embrane Permeation/ Flow Injection Analysis and Its Application to

Glucose Determination
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Faculty of Science, Okayama University, 3-1-1 Tsushimanaka, Okayama 700

The permeation unit designed by us was incorporated with a lew injection
spectrophotometric system. Hydrogen peroxide was determined by using membrane
permeation of iodine which was generated by oxidation of iodide with hydrogen
peroxide. lIron(1l) accelerated the generation of iodine. lodine permeated
reacted with N,N-diethyl-p-phenylenediamine to form red purple product.
Absorbances of the product were measured at 550nm. A calibration graph was
rectilinear up to 4x10"°M. This method was applied to the determination of
D-glucose using the flow system coupled with an immobilized enzyme colummn. By
the addition of 5ppm of glucose in the buffer solution stream, a calibration
graph was rectilinear from 0 to 20ppm, and the detection limit was 0. 6ppm of

glucose.
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3. ChAENSRT 4P Fig.1 Immobilized reactor

—EBVTHEBIL, kTt a, PTFE-joint plug; b, PTFE screw nut: c, PTFE
Stk T B, Thic100mng tubing(0. 8mm i.d.x70mm); d;, immobilized enzyme;
GODZ10nl 0. MY ~BR4B® . e, absorbent cotton.
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‘Fig. 2. Membrane permeation unit .
T,, PTFE tubing(2.0mm i.d.); Ty: Porous PTFE tubing (GORE-TEX® TAQOI,

1.0mm i.d., 1.8mm o.d., pore size 2.0gm, porosity 50%); T, and T4, PTFE
tubing(0.5mm i.d.); Ts: PTFE tubing(l.0mm i.d.).
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Fig.3 Schematic diagram for H,0, determination
CS, H;0: RSy, 1072M KI+10~*¥ H,S0,; RS;’, 107 2M KI+10 ‘K H.S0,+1073M Pe?*;
RSz, 5x10°*¥ DPD+10*H H,S0,; P, pump; S, sample aneCtIOD PU, permeation
unit; D, detector(550 nm); R, recorder; ¥, waste. :

Fig. 4 Schematic diagram for glucose determination
~Cs, H:0; BS, 10" HEPES; EC, immobilized enzyme column (glucose oxidase);
PU, permeation unit; RSI, 10-2¥ KI+5x10*M H,S0,+10-°¥ Fe2*; RSH, 5x10-*N
DPD+10°4¥ H,S04; P, pump: D, detector; R, recorder; ¥, waste.
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Fig.5 Effect of iron(Il1) on the formation Fig.6 Effect of the length
of iodine of’ permeation tubing
iz, 450nm; (1)10°2M KI+1074H I,; (2)1072M KI+ Glucose, 40ppm; 1, 550nm;
107K Hz0z; (3)10°2M K1+10 *¥H H,0,+10° 3 Fe?*. sample size, 100g1.
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Table 1 Effect of foreign ions _ ‘ 40

lons Added as Concn. /nf Recovery/%
none - 1 100 30
CaZt CaCl, 1 97
Hg?* ¥gCl, 1 104
Fe3~ FeNH,(S04)> 1 . 38 _ 20
0.1 75 '
Cl- " NaCl 1 99
NOs© NaNO; 1 95
HC0," NaHCO, 1 62 L\-
. 0.1 87
8052" Na,S0s 1 75 12min. ‘
0.1 83 Fig.7 Flow signals for glucose
Glucose: 10ppm, peak height 47.5%0. Znm, Sample: glucose/ppm; 1, 550nm;

sample size, 100gl.
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