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Research Progress in the Application of Photoelectrochemical Sensors in
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Abstract: Food safety is a major global issue concerning the national economy and people’s livelihood. Rapid,
sensitive, and accurate detection of harmful substances in food is the key to ensuring food safety. As an emerging
analytical technique, photoelectrochemical sensors combine photoelectric technology with biological sensing
technology and have developed into a new type of photoelectric analysis sensors. They integrate the sensitivity of
photochemistry and the simplicity of electrochemistry and have shown widespread applications in food safety
detection due to their outstanding advantages such as high sensitivity, simple equipment, easy of miniaturization,
and low costs. The author reviews the application examples and discusses the challenges of photoelectrochemical
sensors in food safety detection, and makes an outlook on the future research directions.
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Fig. 1 General instrumentation and working principle of PEC sensor
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Fig.2 Working principle diagrams of signal amplification strategies of PEC sensors
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Fig. 3 Schematic diagram of PEC sensor construction for ACT detection
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Table 1 Application of PEC sensors in drug residue detection

21 o M LOD i
SCHR
T f v g 2.0x10'~1.0x10° ng/mL 0.026 ng/mL  [33]

AL 5~700 nmol/L 0.72 nmol/L  [34]
B 2 1x10 ~1x10"° mol/L 0.78 fmol/L [35]
AR R 2x10*~2x10* nmol/L 23 fmol/L [36]
O B 1x10'~1x10% pmol/L 0.01 pmol/L  [37]
AR 1.0x10°~1.0x107 pg/mL 0.33 pg/mL [38]
PP 3 0f it 19 1.0x10'~1.0x10° fmol/L 1.096 fmol/L  [39]
HEEHER 0.5~200.0 ng/mL 0.09 pg/mL [40]
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Fig. 4 Schematic diagram of the construction and detection of the PEC sensor and integrated visualization device
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Table 2 Application of PEC sensors in detection of other food contaminants

HEW s LOD 2% ik
B L 0.5~1 000.0 pg/mL 0.09 pg/mL [48]
BT X K 0.03~0.18 umol/L 9 nmol/L [49]
HREELL B 1x10 °~1x10 pmol/L 0.107 pmol/L [50]
A E R -LR 1x10'~1x10* fg/mL 0.079 fg/mL [51]
2,4-"HAHEE LW 3x10 '2~3x10° mol/L 1.13x10 "2 mol/L [52]
dEAA 0.03~8.00 mmol/L 0.003 mmol/L [53]
Ara hl 1~200 ng/mL 0.28 ng/mL [54]
B-FLEREH 1~1 000 ng/mL 0.5 ng/mL [54]
RIRTEIEN 1~100 umol/L 0.41 pmol/L [55]
XU A 1x10%~5%10" pmol/L 0.63 nmol/L [56]
T I B e 1x10°~1x10" nmol/L 0.19 pmol/L [57]
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Table 3 Performance comparison of PEC sensors with different strategies and other detection methods

i 77 % 900 95 [ /(ng/mL) LOD/(ng/mL) Hp5FME A EHBE RIEERIE SH UK
TG AL R 1 PEC 4 K 7 0.001 6~32.300 0 0.000 39 L2 (1S SIS = K ) A £ [58]
FEFr T BV A W) IK PEC 16 K 2% 0.01~5 000.00 0.005 08 L (i S8 = A i B [59]
B F 7R 4510 PEC #£ 1 2% 0.001~5.000 0.000 57 i % SR o ] HR [60]
HPLC 0.5~10.0 0.2 G B SEE A IR [61]
ELISA 0.01~30.00 0.06 AR B B A ] B L62]
W37 J2 M 4 A 0.1~0.9 0.3 WOk B B A 1] B [63]
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