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Advances of Electrochemical Biosensors for Detection of Melatonin
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Tang Lina,

Abstract Melatonin is an important neurotransmitter secreted by the human pineal gland. In recent years it has
received much attention for its physiological regulatory role in controlling circadian rhythms and providing immune
anti-inflammatory properties. Therefore, the development of reliable and rapid methods for the detection of melatonin
concentration in vivo and in wvitro is of great significance for exploring the clinical application and biological
characteristics of melatonin. In this paper, we give a brief overview of melatonin and traditional methods for melatonin
detection. We also highlight the electrochemical sensors reported in recent years for the quantitative detection of

melatonin in biological and pharmaceutical samples and provide an outlook on the future direction of melatonin
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Sensors.
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Fig.1 The synthetic pathway and liver metabolic

pathway of melatonin
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Fig.2 Cyclic voltammetry detection of melatonin. (A) (a) Schematic diagram of B,0;-rGO flexible composite fabrication;

(b) digital camera diagram of B,0;-rGO composite paper[m ; (B) schematic diagram of ITO-APTES-EDC/NHS-Ab

biosensor, upper part: film growth method, lower part: chemical bonding established on the film

26 . .
261, (C) in vive

lymph node sections with this carbon fiber electrode inserted inside ( yellow arrow) and immunostaining of B cells

with anti-CD45R/B220 ( green) , showing the spatial resolution of the technique'>”
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Fig.3 Differential pulse voltammetry for melatonin detection. (A) (a)Preparation of VMSF/HErGO-CNT/ITO electrode;

(b) transmission electron microscopy images of VMSF/HErGO-CNT/ITO electrode; (c) scanning electron microscopy images of

cross-section of VMSF/HErGO-CNT/ITO electrode'’" ; (B) (a) The schematic of the Au-CeFeO; NSs photo-assisted electrode

to simultaneously determine melatonin and ascorbic acid; (b)scanning electron microscopy images of Au-CeFeO; NSs
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Fig.4 Square wave voltammetry for melatonin detection. (A) (a)Flow chart of molecularly imprinted sensors fabricated using

graphene and copolymer composites; (b) scanning electron microscope images of molecularly imprinted sensors

[37]
5

(C) (a) Construction of NAD/EDTA/WO,/GCE sensor; (b)mechanism of oxidizing determination of melatonin' >
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Tab.1 Performance comparison of electrochemical sensors for melatonin detection

o LRI R 5 0 Y5 [ / ( pumol /1) o I B b A 2% 30k
tGO/SPCE 1~300 870nmol/L %y [23]
B,0,-1GO P 4Lt 2.3~2000 0. 7pmol/L 1L 35 [24]
eV Ab-NHS/EDC-APTES-ITO 0.75~7.5 0. 513 wmol/L BRI S B [26]
8 4T 4t B3l v A 0.05~10 24+10nmol/L o ik EL 25 B R [27]
Sn0,-Co;0,-rGO HLK 0.02~6 4. Inmol/L 259y Mg [29]
Al,0,-PANP fi # i 12 0.006~ 1.4 21. 6nmol/L 2 ; 1T [30]
PV VMSF/HErGO-CNT/ITO 20~ 100 14. 4nmol/L S fit s N T [31]
AuNPs-MoS, HL# 0.033~10 15. 7amol/L PR [32]
SnS,/rGO/B-CD/SPCE 0. 001 ~ 100 0. 17umol/L, 254 ; W [33]
Au-CeFeO,NSs HL % 0.001~5 0. 8nmol/L 57K 5 IR [34]
— KM B K AR HE A R AR 0.8~100 32. 5nmol/L 254 ; W 5 PRI T [36]
SWV rGO-AHNSA-MM 437 E i A% 4% 0. 05~ 100 600nmol/L 255 M3 5 IR [37]
NAD/EDTA/WO,/GCE 0. 01~ 1000 2. 6nmol/L Eit] [38]
B SW-PTEs %5 & ith A HL ¥k 50~500 4pmol/L ELY] [39]
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