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Preparation of the Ordered Mesoporous Carbon/Fe;O4 and
Its Application for the Direct Electrochemistry of Hemoglobin
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Abstract The novel magnetic composites of ordered mesoporous carbon/Fe;O4 were prepared with a
micro-wetness impregnation method. The composites were characterized by transmission electron
microscope and X-ray diffraction. Hemoglobin was immobilized onto the surface of the composites, and was
shown to keep its biological activity well. The electrochemical behavior of Hb was studied, and a pair of
well-defined, quasi-reversible cyclic voltammetric redox peaks was obtained, which was characteristics of
Hb Fe(Ill)/Fe(Il) redox couples. The formal potential (E”), the electron transfer number (1), and transfer
coefficient (a) were calculated to be —0.306 V, 1.226 and 0.51, respectively. The average apparent
heterogeneous electron transfer rate constant (Kg) obtained for Hb was 0.0144 s~ '. Linear sweep voltammet-
ric measurement of Hb indicated that the peak currents of Hb were linear to its concentration ranging from
3.00X 10 °to 1.50X 10 * mol/L with the detection limits of 0.270 X 10 ° mol/L.
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Figure 1 Schematic representation of the detection for Hb
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(a) Hb, (b) Hb in Fe;04/OMC without magnet and (c) Hb in Fe;0,/OMC with
magnet in 0.1 mol/L PBS (pH?7.0) at a scan rate of 100 mV/s

A PR 2 P16 A A e R3S Ji e U v 57 53 331 Ay
=—0.235V fl E,,=—0.378 V, n[ L5 H Hb )X
HLAZ(EY) I —0.306 V, XS Hb fliFEIM 40 3% Fe*/Fe® Hy
SRR AR JRURFAE. W HLAT 22 AE, O 0.143 V, [H] I 4EAL
U TS JE A e P IR 2 LU A /e = 0.92. Bt 4710
(R3S, 71100 ) 600 mV/s YUl A, SR, B,
FHR W LU e, e ISR B2 T 8GR (AL 6), 541k
JRNE DGR, F W AR S V32 Fe T I AR Y. ) FLRE
AR, I8 R WAL RS, AL IE HLALIE RS,
B HRAIAANRE 7 Piow), WRIEREAE TS i)
HiAk 2% FE 1Y) Laviron B, FIRLIE AT E, 5 1g v IF)
FEAN —2.3RTIanF, FIRIEHAL E,, 5 1g v IRERY
—23RT/(1 —ayF, WAFEH B n=1226, BT

R ARE a=0.51, 50 0.5, WRERIEASIR, &
HER I R AL, $ E,=(—RT/F)In k, (E,: W&HLAT;
R: SRHERG T AR (K); Fr dEREEAD, nTRsk
3 A RS R B kR 0.0144 57

12

10 1
% e
6-
4]
2]
0-
23]
]
6 pa
=0
-10

Current/le-6A

T X T ¥ T ¥ T ¥ T L T

0.1 0.2 03 04 0.5 0.6
Scan ratcf{V-s'l)

e J1idhmimRKAR

Figure 6 The relationship between scanning rate and peak cur-
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Table 1 Influence of co-existing substances on the system (cyp: 3.00X 107> mol/L)

Substance  Concentration/(10_> molsL ") AL/% Substance Concentration/(10 > molsL ") AL/%
BSA 14.7 —42 L-Met 274.8 1.83
L-Try 303.57 1.34 AA 601.8 —3.08
PDGF 15 3.6 NaCl 1591.38 2.88
Thrombin 15 —3.46 Zn(NOs), 339.6 2.86
Lysozyme 300.0 491 CaCl, 297.3 3.57
L-His 322.26 —1.96

R 2 MR A R IE S I R (n=5)
Table 2 Content of Hb in the diluents of human blood samples and recoveries *
Detected/ Content in human Deviation/ Added/ Found/ R Y Determined by

(107> mol/L) blood/(10~> mol/L) % (10 mol/L) (107> mol/L) ecovery/vo spectrophotometry/(10> mol/L)

2.05 2.05 2.25 2.48 4.49 98.38 2.04

“The values shown are calculated from the calibration curves and are mean of n=35 in each case.
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