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Applications of electrochemical sensor in food detection

LAI Ting-Run, SHU Hui, YANG Zhi-Chao, REN Jie, CUI Xiu-Xiu, WANG Yu-De’

(School of Materials and Energy, Yunnan University, Kunming 650504, China)

ABSTRACT: Food safety has always been a key concern for the country and people, so it is important to find a
convenient and accurate food safety detection method as an effective regulatory tool. Compared with traditional
liquid chromatography, mass spectrometry and other food safety detection methods, electrochemical sensors have a
broad application prospects in food safety detection due to their high accuracy, low cost, short detection time and high
sensitivity. This paper reviewed the applications of electrochemical sensors in the detection of antibiotic residues,
pigments and food additives in food, respectively, analyzed the advantages and shortcomings of electrochemical

sensors in food safety detection, and presented the prospects for their development in order to provide references for

the in-depth research and development of electrochemical sensors in food detection.
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Fig.1 Mechanism of antibiotic detection by electrochemical sensor

XIAO ZEPU5 45 7 F A 9K 0k | 881300 1A B RE Bt
YORAEAE Y F R R AL S A, BRI St E e
HL PR R R . 76 S0 S AR A5 1 T %55 3 A T A,
LR TE B R 1x107°~6x107° mol/L, #% kA& Rl 5x
10 mol/L, 7ESZPRA=HEE S A [BIICR H 97%~100.3%
— AR EE WA 10 W [FE -k B 0 &5 2 5 W E f
XTHRUEZE R 1.94%, FWIZARES HEEL; Hild& 10 4~
(v e P AR 0 ik [ — ke o S 3R I AR AR AR 22 0 3.56%,
e W A ) 4 vk B T PRI St . TS i
A2 G GKRE T TR E B il FR A R T, 7 [ It DA A
I i AT I B R R DU R 2R 4 B AL A B,
TESLI E AL S TR L ETE R 2.0x107°~3x10° mol/L
FeAIAS H B 1.5% 1077 mol/L o 76 4= WA Fn] 7K W 28 S B i o
K g2 97.9%~106%; KAkt 6 HAi
DU TR]— e BE DU BRZR, i o] DS R IR AR X AR E IR 228 3.5%
WX AL AL AR BT 4 CCHREE FAFHL 1S d J A6 e 37 A
FET WA TR 95.6%; BIN5 PUIR R 43-F L5 WAL I
LA 25 1% HL AL A A% SRR AR SR e IUXT DU IR 2 e S 4
Mo XU G0 & D22 RE B AN KA B A bR 22 P 3
EOrF Ol AL IRER, B AL H AL BRER X Z TR R
KoM 2B Sl 0.5%107~0.5%10°° mol/L, & 1% K Hi B
1.3x10° mol/L; 78 A M MM % £ W |l g #
95.07%~105.4%, 4 5 H[a/HE R ARSI [F]— v B 22 75 3
R B R AR AR R 22 2.18%, AR —HBBEL 6
YR AH [) e B 22 7 31 3 W P A ME AR 25 4 2.9%; K5
AL AL AR BT 4 CCTIHUE 3 RS, I RR: T4
R 94.6%. YU SEPYLLPARERR AR AT F15¢ R
et AR, F SR A B0 3l B Ak 2= A, AU R
P AR R AL = Pk BE, I B SIS ZE IR 1 R
PEIRR, KL PETEE R 5.3x107°~1.0x107"" mol/L; Ak
KBRS 3.3x107" mol/L; FEASIR] (1 S R i v B R g
83.16%~93.40%; fFH 50 d J5 % LA A AR IR i U LR kst



6426

B dn 2 4 R R I A 4R

12

N EEL 37 DG I S D 22 o AT 252506l P 758 1 45 9 DL SRR
SR T RE LA, LW SR SR 43 £ AR S R
SRR R g 43 30 AL RS, R I 2k T R
1x107°~1x107 mol/L, &AM R 1x107"° mol/L; FEiE%E
XSTELEYS 3 FhESCRES HPAG I EISR 94.2%~101.8%; fiff
T — BB 2 YRR T 5 — e - Y SRk e i 1 b 370 0 22/
F 1%; TF 4 °CAFAL 2 JE R AGH I i (B FL e V3 A W s AR 1k
Ak 2 AL R A BT A 258 o F X L LR 1

FIRT, 252590k RHn B KA RO 4 8 4k bt
OS5 D L B £ S ER AR R e 2 N TR
BRI R b2 A S b AR A O 1 R, B
b2 A% 1 o T AR T f AR S U A A 2 R e M i 2
FWFIE N B BBk, [ IR A LR 2 1 43 BNk L Ak 22 A%
TEEEA EAR H A IR B, HORBE . RRE k. M
PO HRAR, B LS A ARG At £ D B R R B
LA SRR, HAT ) I % I i

22 ERBAGZRENPHNA

B ERZIE R A O i — D EE N A [,
T A EYRRE R, AATERI k& 2 i @
FAERRIETRIRY, B EREEA 2 FBal: RIRE @R
FNTEEOHR . RACERZUNETCE, HiXL @R
W EIE SIS PRI, TR th AR ek
R, AT A BUESELL  ARRAL AP 0, s T8
B P DU 2o A AR AN [ 52 6 40 3 A 8
st AR EEREESD, R E R d R
FAFIELE T T M, GB 2760—2014 (i %4 M AR
ERL ISR A IRRE) Pl TR G RIEARRME Y
il bR RO T, (BRARAVEZ RO T2 AIf AR
BB IR . DRI SR — bR SR A FLEf ) (SR
EUNEE, P2 L7 FE W ERIFIOF HAR R
REDLS A LA~ AR, LUIRETE B 6 3 AG N ST AR L
Flo BRI £ G A LR DL 2090,

F1 TEBAEERBEMNNERKE
Table 1 Detection of antibiotic residues by different electrochemical sensors

AR B B9 K 4 R /(mol/L) 2V FHl/(mol/L) IS/ % EE PN
SWCNT/AuNP/IL AHER 5x107° 1x107~6x107° 97~100.3 [21]
MIP/GQD/AuNP UEZS 1.5x107° 2.0x107%~3x107° 97.9~106 [22]
MWCNT/MIP EALELE 1.3x10°* 5x107%~5x1077 95.07~105.4 [23]
SWCNT/CS/MIP FAIENR 3.3x107"° 5.3x10 °~1x107* 83.16~93.40 [24]
P-Arg-MIP T LR 0.1x107° 1x107"°%~1x107° 94.2~101.8 [25]

T SWCNT: ZEERRYN KA multi-walled carbon nanotube; AuNP: 444K Uki Au nanoparticles; IL: 2 F 4K ionic liquid; MIP: 4T E[ ik
%G molecularly imprinted polymer; GQD: 1 288/ &t i graphene quantum dots; CS: 5234 chitosan; P-Arg: %A% M poly-arginine.
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Fig.2 Mechanism of food pigment detection by electrochemical sensor
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Table 2 Detection of food pigment by different electrochemical sensors

CER TR Hix¥ & R /(mol/L) 2V FEl/(mol/L) S22k
. 2.4x107° 1x107°~3.0x10"°
AuNR/GO HY& % . i s [39]
8.6x107° 3x10 8~-6x10"¢
f-MWCNT/MIP H & 5%107° 5x1078~1x107* [40]
5x10°~3x107°
NiFe,04/rGO/IL H 7% ¥ 3x1078 [41]

3x107°~5%x107*

H: AuNR: 490K Au nanorod; GO: %A fbf1 85/ graphene oxide; FMWCNT: JIHEfL L BERR YN KA functionalized multi-walled carbon

nanotubes; rGO: i JF A kA1 88 J#% reduced graphene oxide; IL: BF#{k ionic liquid, TFl.
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Fig.3 Mechanism of electrochemical sensor detecting food
additives
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Table 3 Detection of food additives by different electrochemical sensors

AR bR Hir¥) K 4 BR/(mol/L) £V FHl/(mol/L) EEDCN
CTAB/CS/CNT PR Y 1R M 9.6x10°° 3x107°~8x107* [49]
MIP 7% H B2 g 7.06x1077 1x107°~3x107° [50]
CuO/MWCNT IR T8N 3.9x10°° 1x1077~6.5x10"° [51]
SnS, WA R AR 13.6x107° 1.36x10 %~2.63x10* [52]
POC/MWCNT TR I A 1.1x1077 3.3x107~1.10x107* [53]
0~5%107°
C/ZnO EARN IS 1.06x1077 [54]

5x107°~3x107*

1 CNT: BRY4KEF carbon nanotubes.
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