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Electrochemical Determination of the Optimum pH of HRP
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Abstract : A carbon paste electrode was constructed with peroxidase extracted from Horseradish and

the variation of the response of the semsor with pH was investigated. Current profiles showed two

highest sensitivities at two pH values respectively. In addition, two bands were observed in the

electrophoretic expansion. A coincidence of the two experimental results added support to the

possibility that the biosensor has two different isozymes. Assuming that current profiles are the sum of

two gaussians, we deconvoluted them and determined the optimum pH of peroxidase isozymes.
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2.1. 7|7 ¥ A

Cvet A{ ZHE 93t Ag/AgCl 71E3= (BAS,
MF2052)2} Pt HZHF(BAS MWI032)e] <€
EPSILON (BAS Model EPSILON cyclic voltammograph,
Bioanalytical System, Inc., U. S. A)3 EG&G Model
362(Princeton Applied Research, U. S. A.) dA A7 E
Z+zd ALg3lsict. Fxl+= KIPP & ZONEN(BDI1I,
Holand) X-t 7]57]7} Z&HYc:. Asid 4] pH &
A& Digital pH/mV/Temp meter(Suntex SP-701, Taiwan)
£, a8l A7)9% A7) Dual Gel Caster(Might Small
1 kit, SE 250, Hoefer Scientific Inc., U. S. A)E A28}
o ol2ojATk FAZFE(: <0lmm)s} TlyRe YL
Z}z} Fluka$} SigmaA}l #|Zo|0t}t. 7|3 (substrate, abbr.
S)E AHEE FatalraE Junseir} (35%, EP)9] Ao
Qor, mFyol Hiislyid  EERE A (Horseradish
peroxidase, abbr. HRP, E.C. 1.11.1.7)= SigmaA} #F-&
AFEEHT) AsiAL 0.1 M, NaCl(Shinyo Pure Chem.
>99.5%)S AHEEgow, pHe HCl(Oriental Chem.
Co.) 7} NaOH(Shinyo Pure Chem.)& 43| 7}sld =4
HA

2.2. @39 Hx

0.09 g9 ferrocened TN v EFZEIEE 10
mist EA7E 091 g& EFT F, ankste ¢H3)
AzA7k v w0 1.0% HRP £ 100 uedl
¢ F7HE 100 mge st 3] FolA oAl A
ZAZt) o] EA7F o} rUF oY S 55:45(wtfwt) B
42 Falo e gAuEe 469% FAVE, 49%
ferrocene, 45.0% UU|Z LY, 0.5% HRPY 24L& zte=
o} g4utES W74 6 mm 9 283 ZE polyethylene
FHo Y AFE A4 o] AFE 01 M NaCl
£ 10 mLoll $IAAIZ] F, 717 AFY ANSAE
20 ZujRgo) 9§ ANEE ek g4 A
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Fig. 1. Cyclovoltammetric behavior of HPR embeded
carbon paste electrode before(A) and afier(B)
adding 200 ul of 1.0 M H;O; with 10 mV/s
scan rate. Also shown (inset) is the difference
current between A and B with applied potential.
The (+) indicates the addition of HxO.
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Fig. 2. Typical current-time response curve for successive
addition of 50 s, 1.0M H;O; in 0.1 M NaCl
electrolytic solution at the applied potential of

=275 mV.
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Table 1. Effect of pH on the biocatalytic currents

EolHe, pH oA dse) WaE w

Current(nA)

Fig. 3. pH-dependent current profiles at a variety of
H>O: concentrations. Other conditions are the
same as in Fig. 2.

°lgs AT

=9 7 3N

Zlo] Fig. 300, pH 4 ¢} pH 8 %

ko]l dAE UL B A
th Fig. 4v A2 GF A %9 HAEYE A4
L A9E AAE BRAFn Stk & F Tk
(lane 1: 0.5 pgmL, 1.0 pgmb)ell X % o
(band 1, 2)9He B3 Qlok W3 wwo) 7% (lane
3), kgt ¥ w(band 3, HE FUHHOE HAF Q)
=, o|F& lane 1oM o 17} ] 29] A7} nig}
of tfehd] ekslr® o] 139} u] 28 Zuf (major band)
2 stk 9 7 AEA e A" sl
& B3 g4t FAle FHELE FAEUE 7HEA
£ Hoh FASAA F3 Qlch

lane 2:

pH
[S], mM 233 3.47 4.66 6.14 6.70 7.93 8.94 9.78 10.86 11.81 12.42
8.4 60 177 231 222 174 99 126 129 90 60 8
9.9 70 201 264 252 192 120 144 144 102 75 9
12.0 82 225 303 291 216 144 168 162 117 93 11
15.0 94 264 348 333 252 180 198 192 135 117 15
200 115 324 420 399 309 231 243 237 168 162 22 nA
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Fig. 4. Native  polyacrylamide gel electrophoretic
expansion of horseradish peroxidase.
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Table 2. Calculated optimum pH(xc) and other parameters
peak A peak B
[S], mM Xc w A Xc w A
8.4 5.13 350 1107 989 251 394
9.9 508 346 1240 988 279 489
12.0 508 344 1403 984 293 586
15.0 505 344 1606 978 313 731
200 458 548 6676 109 5.18 4665

= (A/(w * sqrt(pi/2))) * exp(-2 * ((pH-xc)/w)"2)

o pHOl ¥& pHOlM $4% 2e F9E4S
74z} A, Belal & ), o] 59| pH 9EAH BFEE
Holde T o] Hujghe JehE xedk = 3
pHE ABAAE Fe Y 71B%5xe] A vlsla,
M B FEQ 200x10° Mol A dojue 3
< ¥ 4 gtk olm Qe As} Bol uiate] ztzt
0.859} 0.900|c}. o= 53] =AAe] QFt 064K} 2
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5099} 9859tk ©] HSL T FEAS HA pHR
FAsE st Aok,
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