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Abstract: Acrylamide is a neurotoxin and a potential carcinogen. Hemoglobin (Hb) biosensor passivation can be achieved by the
formation of a covalent compound by acrylamide with the -NH, group of the N-terminal valine of hemoglobin. Different concentrations of
acry lamide produce different degrees of passivation. Based on this principle, hemoglobin biosensors were prepared by immobilizing multi-wall
carbon nanotubes (MWCNTSs) and Hb in a chitosan film on the surface of glassy carbon electrodes and these were used for the detection of
acry lamide in fried food. The optimum analysis conditions for the detection of acry lamide in fried food by differential pulse voltammetry (DPV)
was determined as follows: pulse increment 0.008 V, pulse amplitude 0.05 V, pulse width 0.1 V, pule interval 0.1 s. The oxidative-reductive
detector consisted of 10 pg/em* MWCNTS and the supporting electrolytes were 0.1 mol/L PBS (pH 7.4), 0.1 mol/L NaCl and 5x10°° mollL
potassium ferrocyanide. The linear range of response was from 3.0x<10® mol/L to 3.0x107 mol/L and the detection limit was estimated as
1.2x10® mol/L, taking into account a signal-to-noise ratio of 3. The developed method is practical in the determination of acry lamide in fried
foods, with the advantages of simplicity, rapidity, sensitivity, and accuracy overthe standard high-pressure liquid chromatography method.
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Fig.1 Cyclic voltammograms of differently modified biosensors
in supporting electrolyte
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Fig.2 Cyclic voltammogram of MWCNTs-Hb-CHIT biosensor
at different scanning speeds

R B R R SRR PSR AL AR (a)
0.03 Vk (b) 005 V/s (c) 0.08 V/s (d) 0.1 V/s (e) 0.15 V/s;
X H MK 01 moliL#gPBS (pH=7.4, 4 5x10° mol/L
K4[Fe(CN)g], 0.1 mol/L NaCl ).

2 BERRANOKE BA LR MLtk 5e,  Refit
—UEE BRI (W Hb) RS OV . 5 BN H
H ORI, AEVHEE, BRI 2152
RWEAR A B TR BRI RE, B AR A RME
i RARa s S, TUROR RE AR A R 853 1)
TE LA TR PMA 2244,  HIE MR 2 ] 1
fizne MBI & H Ho/GCE (b), Ho/MWCNTS/GCE

(c), MWCNTs/ Hb/CHIT/ GCE (d) HIfEH Rz
WG BRI 038 K, 26 B MWCNTS A Hb 5 b it 1
— AN RIEFRIFH, fef St s TR i, [\
10 =P TS RS S/ B | 2 SR P B
MWCNTS/Hb/GCE (¢) A#fkiEas s Hb/GCE (b)
FHEL, HAF R BRI T B0 A g, 78
MWCNTS/Hb/GCE A W& s i st b, fEEAHR
TN 585 BE ORAIE FAS M AR 2 14 45 - MWCNTS/
Hb/CHIT/GCE A= #f& j&#s , th & 1 7] WL, MWCNTs/Hb/
CHIT/GCE A W) 1% J& 2% ) S Ak & I B i K T
MWCNTS/Hb/GCE [ FE i, ELIEE LU



M EmBHL

Modern Food Science and Technology

2015, Wol.31, No.2

N P5%% MWCNTSs-Hb-CHIT A= W% Jsas () FL A%
& 5T Ik R R B2 H A O R R B R,
MWCNTSs-Hb-CHIT A% &5 BT 0.1 mol/L [ PBS
(pH=7.4, % 5x10° mol/lL K4[Fe(CN)s], 0.1 mol/L
NaCD HAR VA, TEAN A% T TR R 3
i, ARwE 2. EH RIS R R R
28 101, PRIEHAN 22299 300 mv, RINART T
(R R . P e v 0.15 Vs, 0.1 Vis. 0.08
Vis. 0.05V/s. 0.03V/s, BEEHFHERIIIIPL, WK
PR AR, VERFIEI, WARR (D) SHEHERM
SEFTRR (VM)TE 0.03 Vis~0.15 Vs 2 i R4kt & (&
2), ZVEMEH 7R BN . 1=236.12v'7-3.3969
( 1=0.9953), 1=237.79v*2+3.0807 (r=0.9962), 7HH
CEN TR, Sl S L I € el
SEESH, MWCNTs H/ePiiEsE GCE i, A5
Hb # [iil 5 /£ MWCNTs/GCE L, IXFE F Acr 47+
AT LURE Ho g544 1 N- R S BRI o-NH, T2 BEE it
A1) Ho-Acr ORBINIEEILE 3, HifLHIR, A2E
BRI Acr T H .

B
]
o HC {
~ — _Ni
Hcf \{ + Globin NH, —= HC )\r \/’\%0
’ NH A ' Gl
X - Globin . |
NH HN

[s]

Acrylamide N-terminal valine Acrylamide-valine adduct

[ 3 AkELRRS M EE MM S YR MR
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Fig.6 The differential pulse voltammograms of standard
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Table 2 Comparative detection of acrylamide in fried food
by nano biosensor and HPLC methods
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= 1 BEEMEERNE LR K 820.32+41.22 2.60 825.04+1.90 3.16
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