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ABSTRACT RESULTS RESULTS - CON' T RESULTS - CON' T

This work reports on the synthesis of antimony oxide nanoparticles by

hydrothermal method, acid treatment of multi-walled carbon nanotubes, and SpeCtl‘OSCOPIC characterization MorphOlOglcal characterization
synthesis of MWCNT-AONP nanocomposite modified on screen-printed carbon ]
electrode towards detection of serotonin in tomatoes. The synthesized 0.6 - \
nanomaterials were all characterized with x-ray diffraction (XRD) spectroscopy, 0'5; — EMWCNTs %:E: =
scanning electron microscopy (SEM), Fourier transform infrared (FTIR) | —— MWCNT-AONP E 30
spectroscopy, ultraviolet-visible (UV-vis) spectroscopy, and transmission electron —_ 0.4 - 20
microscopy (TEM). The electrochemical experiments were performed utilizing ; ] 10
square wave voltammetry (SWV), and cyclic voltammetry (CV) methods. The g 0.34 0 pa o 1= 20 oy
SPCE-MWCNT-AONP modified electrodes showed better electron transport and E ] Days
improved current response towards detection of 5-HT when compared to other § 0.2 . . : . :
electrodes studied. The sensitivity, limit of detection (LoD) and limit of - 1 Fig. 10: Shelve-life study at the nanocomposite modified electrode
quantification (LoQ) at the SPCE-MWCNT-AONP modified electrode towards 5- 0.1+ —_— |
HT detection was 0.2863 pA/uM, 24.6 nM, and 74 nM respectively, with linearity 1
from 0.016 to 0.166 pM (R2 = 0.9851) utilizing SWV. Furthermore, the proposed 0.0 (b)
sensor showed good reproducibility and excellent anti-interference behavior. Real- ]
sample analysis of 5-HT in tomatoes showed excellent recoveries ranging from 0.1 ' ' ' ' ' ' : ' ' ' 5 ) ) .. )
91.32 to 108.28%, with an average RSD (%) value of 2.57 (n = 3). 300 400 500 600 700 800 The syntheslzed nanomaterla.ls and napocompos@ were posmvely confirmed using
Wavenumber (nm) spectroscopic and morphological techniques in Fig 1-4. Fig 5 shows that the SPCE-
Keywords: Serotonin, Multi-walled carbon nanotube, Antimony oxide nanoparticle, ) . MWCNT—AONP electrode exhibits better redox potentials, faster electron transfer
Cyelic voltammetry, Electrochemical Fig. 1: UV-vis spectra of f-MWCNTs and kinetic co;npared to otl;gr electrodes}.1 FLérlilg:e];nX)g:I,\I gu;/le\l:,cctg);le(sb séli)gved ;1) decsr}e)aés;1 1;1
MWCNT-AONP nanocomposites : . : - active surtace area in this manner, the - - . cm©) > -1-
P Fig. 3: SEM images of (a) AONPs, (b) -tMWCNTs, and (c) MWCNTs (0.346 cm?) > SPCE-AONPs (0.123 cm?) > SPCE-Bare (0.054 cm?)
INTRODUC TION MWCNT-AONP nanocomposite electrode. The SPCE-AONP-MWCNT modified electrode had about thirteen times
larger active surface area than the bare electrode. The SPCE-AONP-MWCNT exhibited
1.02 :: - o AONP 4 N an enhanced electrocatalytic response to 5-TH compared to other electrodes use. The
_ 351 = _ o current response decreased in this manner, the SPCE-AOPNP-MWCNT (84.13 pA) >
Neurotransmitters (NTs) are important endogenous chemical messengers that 0.99 4 * E 30 ] ; N g SPCE-fMWCNTs (33.49 pA) > SPCE-AONPs (24.40 pA) > SPCE-Bare (2.89 pA)
monitor and facilitates communication between nerve cells and the entire body ° s 9 = A - electrode as displayed in Fig 6. The current response at the SPCE-AONP-MWCNT
[1]. Serotonin (5-HT) is a monoamine NTs involved in regulating body g 0.96 * a E j': E M\M modified electrode was 29 times bigger than that at the bare electrode. A greater current
temperature, mood, muscular contraction, bowel motility, bladder control, and E T § T “ = 10 -7 response to 5-HT noticed at the SPCE-AONP-MWCNT modified electrode implied
endocrine regulation, etc [2]. However, abnormal levels of 5-HT in the body have E 0.93 - * o § 5 (b) excellent biocompatibility of the nanocomposite with the analyte, and better
been reported to cause insomnia, migraine, anxiety, schizophrenia, bipolar ] E o0 “ 005 20 25 30 35 40 45 50 85 @ 6 T hm m B & o hm electrocatalytic activity at the electrode compared to other fabricated electrodes.
disorder, and unexpected infant mortality [2,3]. Therefore, monitoring and i 0.90 - T § 20/ degree 20/ degree Furthermore, the reaction of 5-HT at the proposed electrode were diffusion-controlled.
evaluation of these NTs in the body is of great importance. : ) 2 10 - - The fabricated electrode exhibited excellent anti-interference behavior even at fixed
Due to its medical, chemical, and pharmaceutical importance, techniques such as ° @ - 1569 | © T MwenT-aony concentrations, as demonstrated by distinctive visible peaks of each analyte and a broad
electrochemical (voltammetry), sol-gel, capillary electrophoresis (CE), high- 0.87 1 g ’ peak-to-peak separation of 367.90 mV between two analytes as represented in Fig 7.
pressure liquid chromatography (HPLC), High-pressure liquid chromatography AONPs 2 97 The sensitivity, limit of detection, the limit of quantification of the nanocomposite
(HPLC) with colorimetry, and mass spectrometry (MS) have been carried out to 0.84 4 (b) < 1408 —— MWCNT-AONP ; o modified electrode towards detecting 5-HT was 0.2863 pA/uM, 24.6 nM, and 74 nM,
detect 5-HT in bodily fluids [4-7]. From listed techniques, only electrochemical 1 £ g = respectively with linearity from 0.016 to 0.166 uM (R? = 0.9851) as demonstrated in
techniques have seen growth in their popularity towards detecting 5-HT. 0.81 - T y T T T - B N & Fig 8. The acquired LoD and LoQ values for the proposed electrode were comparable
Electrochemical techniques are found to be highly sensitive, simple, time-saving, 1000 2000 3000 4000 O_M to those from Literature. From Fig 9 (a) It was noticed that the anodic current peak
offer rapid analysis, and increase the sensing ability of NTs inside living entities Wavenumber/ cm'l e increased by 26.39 % while the cathodic current peak decreased by 17.71 %. This
[8]. Carbon nanotubes (CNTs)-metal oxide nanoparticles (MONPs) 20/ degree increase in anodic current peak could be attributed to the increased electroactive surface
nanocomposites have been extensively used towards the detection of monoamine Fig. 2: FTIR spectra of AONPs and AONP- area of the probe solution with interactions over time. In a similar manner, Fig 9 (b)
NTs, due to the synergic effect between the two materials. MWCNT nanocomposites Fig. 4: XRD spectra of (a) AONPs, (b) -MWCNTs, and revealed that the 5-HT anodic current peak decreased by 68.32 % and had an RSD (%)
MWCNTs have unique mechanical, structural and electronic properties, enabling | (c) MWCNT-AONP nanocomposite = 34.45. Fig 10 shows the nanocomposite modified electrode reached half of its initial
ease of electron transfer [9]. Acid treatment of CNTs helps eliminate end caps, Electrochemical characterization current response after 25 days. Table 1 shows the applicability of the fabricated sensor
which generates defect sites and attaches oxygen functional group alleged to assist towards the detection of 5-HT in tomatoes. For detection of SHT in tomatoes, the
with adsorption and electron transfer [10]. Antimony oxide nanoparticles 150 10 . . proposed electrode showed good recoveries ranging from 91.32 to 108.28 % with an
(AONPs) have a higher refractive index, higher abrasive resistance, higher proton wl @ SPCEMWONT-AONE (b) EleCtrocatalySlS experlement average RSD (%) value of 2.57 (n = 3). This study suggests that the modified electrode
conductivity, outstanding mechanical strength and higher absorbability [11]. : 100 SPCEAMWONTS is suitable for 5-HT detection in real samples.
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MATERIALS AND METHODS 7 - Conclusions
' — SPCEMWCNT AONP - SPCE Rare : S
-100 — SPCEAMWCNTS 10 £ FED
" wa:mnNP'. S s = SPCE-Unmodified E SPCE/LMWONTS : : ;
The chemicals listed below were acquired and used as the manufacturers " — SPchBare 1 10 EEPHY A 25 ] SPCE/AONTS In conclusion, electrochemical detection of 5-HT at the SPCE-MWCNT-AONP
delivered them. Sigma Aldrich (USA) provided antimony trichloride (99%) S PR e o 10 150 —— SPCEMWCNT-AONP I nanocomposite H}Odlﬁed electrqdelhas b;en achleyed. The synthesized n?lnomaterlals
(SbCl,), MWCNTs (O.D. x LD. x L 10 nm * Inm x 4.5 nm = 0.5 nm x 3- ~6 S \}-u r1-|{n 8 : 0 mol | | | | | | N — and nanocomposftgs were posnlve y confirmed usmg FTIR, XRD, UV-vis TEM, and
um) (98%), serotonin hydrochloride powder (= 98%), ascorbic acid (99.5%), T 02 0M 021 0 066 08 L1 SEM. Electro.chemlcal. studies were performed qtlllzlng SWV and CV techmques. The
o e 01 (OW, o sid (590 (1CL. oo N\ i, s: (o) Cycic volummogramms for modifed - T ot e e L
: . o . - - :
gfg&éﬁ%ﬁaﬁgié 9(;/301)4) ((S;I;Z)N (I)))igtilgciujvlzlier \:ZSS uzzﬁ?;;;e?hroflrl;hmoutﬂg electrodes in 5 mM Fe(CN)¢]*73~ solution prepared in Q-l Fig. ‘ 6: (2a) Compe}ratlve cyclic Yoltammograms for reduction current of 84 uM. The sensor further demonstrated good selectivity and anti-
prepare chemicals. The Dropview 8400 software programme from Metrohm M PBS (pH 7) at a scan rate of 25 mVs-! (b) comparative modified and unmodified electrodes in (a) 0.1 mM 5-HT interference behav19r. Real sample ana¥y51‘s was conducted and it was shown that the
DropSens Pty Ltd (RSA) was used to conduct electrochemical experiments at current response between electrodes. prepared in 0.1M PBS (pH 7) buffer solution at a scan rate sensor has potential for real application in the field. The proposed novel
251 °C . A PBS buffer (pH 7) solution was used as a supporting electrolyte of 25 mVs! (b) comparative current response between fﬁiﬁiﬁ’ﬁfﬁiﬁl sensor platform is of high interest for monitoring 5-HT and its
throughout the §xper1ment. Ultrav101et-Ylslble (UV—Vls) spe'ctroscopy was Interference Stlldy modified and unmodified electrodes.
acquired from Agilent technology, Cary series, Fourier transform infrared (FTIR)
spectroscopy from Agilent technology, Cary 600 series, USA, x-ray diffraction o . .
(XRD) spectroscopy from Bruker-AXS, Madison, USA, transmission electron AA (a) 33 ElectroanalyS]s experlment R f
microscopy (TEM), and scanning electron microscopy (SEM) were used to 381 (b) CICrences
characterize all prepared nanomaterials, AONPs, - MWCNTs, and MWCNT- 374 — 55 Am' 180+ . .
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Table 1: Detection of 5-HT in tomatoes z 3 ::
Sample Added (uM)  Detected(uM) Recovery (%) RSD (%) 3 E 15 )
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