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Rutin detection by electrochemical sensor based on Fe;O,@TiO, @Au
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Abstract: Objective: A novel electrochemical sensor with high

sensitivity was developed for the quantitative analysis of rutin in

tartary buckwheat. Methods: A layer of titanium dioxide was
loaded on the surface of ferric oxide nano materials (Fe; O4) to
prepare core-shell Fe; O @ titanium dioxide (Fe; Oy @ TiO;)
nano composites, and nano gold (Au) was loaded on its surface
for preparing a new type of Fe; O, @ TiO, @ Au nanocomposites.
Then an electrochemical sensor was constructed for quantitative
analysis of rutin. The optimal working conditions of the sensor

were determined by electrochemical characterizing of nano
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materials, rutin and optimizing, buffer pH, enrichment time,
enrichment potential and other conditions. Results: Fe; O, @ TiO; @ Au
had good adsorption and conductivity, which could effectively
improve the sensitivity of the sensor. Rutin concentration and its
corresponding oxidation peak current show linear relationship in
the concentration range of 0.02~20 pmol/L and 20~ 200 pmol/L,
respectively. The detection limit (S/N=3) was 0.006 4 pmol/L,
and the linear range was wide and detection limit was low. It is
obviously better than other electrochemical sensors, and the
sensor prepared had good repeatability, stability and good anti-
interference ability to common co-existing objects. Conclusion:
The prepared sensor had the advantages of simple operation, low
cost and the potential of recycling of nanocomposites, which
provides a more effective method for rapid quantitative analysis of
rutin.

Keywords: ferric oxide; titania; gold; nanometer material; rutin;

sensors; detection
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Figure 1
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Figure 2 CV curve of different sensors

1 & 2 W41, GCE 7E 5.0 mmol/L (% 4k 5040 8 7 v
75 B0 S8 AL W L U 63.62 wA L Fe; O, @ TiO, /GCE B4R
FL W N 73.35 pAL B i Fe, O, @ TiO, J& » B AL IS L7
T 15.29% . 3% 13 25 T Fes O BAF B9 W BE L. 7] LIA
A A SN A ST R v e AR 3% T 1Y e AR 27 R 5 [ AR T
5 ,Fes; O, @TIO, @ Au/GCE {4 {616 HLF  95.53 pA,
5 Fe; O, @Ti0, /GCE it , A AL W L 42 7 T 30.24 0%,
XAEFA Au zti%ﬁﬁ BT Sk 2 ORI 42 <75 nm
EHSRESHE SR Y E AR Fe0,@
TiO, %EETLJ%»M@&@%*&%@E%%H@iﬁzﬁ;ﬁ%,
8T e, ) Y
2.3 RTEREEERZLHBUETH

PLpH 3.0 /Y PBS 22 i i Sy v i BV WL 43 0l R W
GCE.Fe; O, @TiO, /GCE fl Fe; O, @ TiO, @ Au/GCE %}
50 pmol/L 1y RT AT CV 4. 85 Rl 3 iR .

H &l 3 AT, GCE 74 & RT 1y PBS 2% sl b T/
AU L 77 A L A 50.0 pmol/L ) RT b 3 T B
B — X SR A D 0 FL AR Ak W F 3R R 0.732 AL X R

83



2L 57 SAFETY & INSPECTION

— O =MWk UN
e LA E |

CER/
Current/p A

202 00 02 04 06 08
XA
Poteitial/V

a. GCE (0 pmol/L RT) b. GCE (50.0 umol/L RT) c. Fe; O,
@TiO;/GCE (50.0 pmol/L RT) d. Fe;O, @ TiO; @ Au/GCE
(50.0 pmol/L RT)
B3 RTEFARAERZE LG EILFEHFA
Figure 3 Electrochemical behavior of RT on

different sensors
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Figure 4 Effects of pH value on sensors
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Figure 5 Effects of enrichment potential on sensors
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Figure 6 Effects of enrichment time on sensors
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Figure 7 Effects of scanning rate on sensors
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Table 1 Comparison of rutin detection results by different sensors
1% Ik R Ze PV / (pumol » L o R/ (umol « L1 SCHERSR I
NiCo; O, /RGO/GCE 0.1~150.0 0.01 [23]
GO-Cs/GCE 0.9~90.0 0.56 [24]
ZnO-rGrO-PB/MCPE 0.07~7.0 A1 7.0~100.0 0.02 [25]
Mg-Al-Si@PC/GCE 1~10 0.01 [26]
MB@ ZIF-8/GO/GCE 0.1~100.0 0.02 [27]
PtNPs!?/RGO/GCE 0.05~10.0 0.01 [28]
Fe; O, @TiO, @Au/GCE 0.02~20.00 F1 20.00~200.00 0.006 4
321 2771
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Figure 9 Effects of different interferences and storage time on sensors
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2.10  SEEREE RGN
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Table 2 Measurement results of actual samples (n=3)

J5 i AR BE / (pmol « L1 Kl i/ (umol « L1 B/ %
Fe; O, @TiO; @ Au/GCE 0.0 3.236 /
5.0 8.392 103.12
10.0 13.059 98.23
30.0 32.588 97.84
I Bk 0.0 3.217 /
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ke S e I T e A D I P Y ¢ =2 i e B AT D
Fe; O, @ TiO, @ Au [nl it J5 #9 = 3R R &R 347 IR A
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