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Abstract: Chloramphenicol (CAP) , as an antibiotic, is widely used as a veterinary medicine in the
aquaculture industry. The misuse of CAP can lead to a range of environmental and human health issues,
making it extremely important to establish a rapid and sensitive method for detecting CAP. Electrochemical
sensors have been widely studied by researchers due to their advantages of simple operation, rapid
response, high sensitivity, and ease of miniaturization, but their performance mainly depends on the
sensing material. In this work, cobalt-nickel metal-organic framework (CoNi-MOF) is in situ synthesized
on the surface of bacteria. CoNi nitrogen-doped carbon nanospheres (CoNi/CN-900) with abundant active
sites and a large specific surface area is obtained after carbonization at 900 “C by interfacial regulation. The
uniform distribution of Ni and Co on CoNi/CN-900 provides more catalytically active sites for the detection
of CAP. The CoNi/CN-900-based CAP electrochemical sensor shows a good linear range of 20 nmol/L-
4 pmol/L and 4-38 pmol/L, a detection limit as low as 6.6 nmol/L, and a high sensitivity of 8.75
pA - pmol-L~"-cm ™. Compared with the reported same type sensors, it has higher sensitivity and a lower
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detection limit. In addition, the sensor has good selectivity and high stability, which can keep more than

99.1% of its initial current at room temperature for 35 days.

Key words: chloramphenicol; bacterial template ; cobalt-nickel metal-organic framework; electrochemical

sensor; high stability
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Fig.1 Preparation schematic and characterizations of morphology and pore size structure of nanocomposites
(a)schematic illustration of fabrication of nanocomposites ; (b) SEM image of CoNi/CN-700; (¢)SEM image of CoNi/CN-800;
(d)SEM image of CoNi/CN-900; (e)SEM image of CoNi/CN-1000; (f)nitrogen adsorption-desorption isotherms;
(g)pore size distributions of CoNi/CN-900 and CoNi/CN-1000
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Fig.2 XRD and XPS of different materials
(a)XRD patterns of different CoNi/CN materials ; (b)XPS total spectra of CN,CoNi/CN and CoNi/CN-900;
(c)Co 2p of CoNi/CN and CoNi/CN-900; (d)Ni 2p of CoNi/CN and CoNi/CN-900; (e)N 1s of CN and CoNi/CN-900
85
@ o) B ©)
42+ o 57
T ol o |
5 § -t 5 0
< a2} g 5t S 7}
T _est h e |
— - _aoL —20mV/s —80 mV/s -113
T A N S T A =Ry —son,
L o s mrl - _57 Pl , ~170E 60 mV/s .
-0.23 -022 -0.21 -0.20 -0.23 -0.22 -0.21 -0.20 -023 -0.22 -0.21 -0.20
Potential/V Potential/VV Potential/V
-6 (e) 1601 * CoNircN-700

3
*CoN/CN-800 &>

4 CONI/CN-900 02

~-1f - i § 120 + CoNi/CN-1000

£ g —17 g * CoNi/CN

2 -17h c < 80f

=2 2230 2

= = I 40F 4 mF-om?

=23 —20 mV/s —80 mV/s 28} =20 mV/s —80 mV/s uk Fom?
——40mV/s —100 mV/s —40 mV/s —100 mV/s
P —60mV/s , Bl —60 mV/s . or ° X . 235mFem?
-0.23 -022 -0.21 -0.20 V7023 -022 -021 -0.20 20 40 60 80 100

Potential/V Potential/V vi(mV-s™")

3 R [IHHIEATT (9 CV R LA R 00 A 7] 1 41 32 4R 14 o 1]
(a)CoNi/CN-700; (b)CoNi/CN-800; (¢)CoNi/CN-900; (d) CoNi/CN-100; (e )CoNi/CNj;
() FLZR L 00T IO AR [T AR (20~100 mV - 1) i1 e 4]

Fig.3 CV curves and capacitive current corresponds to function diagram of different scanning rates
(a)CoNi/CN-700; (h)CoNi/CN-800; (¢)CoNi/CN-900; (d)CoNi/CN-100; (¢ )CoNi/CNj;

(f)capacitive current corresponds to function diagram of different scanning rates (20-100 mV+s ')
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Fig.4 Electrochemical response of different materials to CAP and pH optimization of PBS
(a)CV curves of different materials modified GCEs in 0.1 mol/L PBS containing 15 pmol/L. CAP

(scan rate: 50 mV+s~ ') ; (b)histogram corresponding to reduction peak current value of Fig.(a) ;

(c)CV curves at different pH values; (d)line plots corresponding to Fig.(c)
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Fig.5 Electrochemical behavior and reaction mechanism of CoNi/CN-900/GCE at different scan rates and different concentrations of CAP
(a)CV curves of CoNi/CN-900/GCE to 5 pmol/L. CAP in 0.1 mol/L PBS under different scan rates; (b)linear relationship between peak current
and scan rate; (¢ )DPV curves of CoNi/CN-900/GCE to different concentrations of CAP; (d)linear relationship between CAP concentration and
current response; (e )reaction mechanism of CAP on CoNi/CN-900/GCE
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Table 1  Comparison of different CAP sensing platforms constructed with cobalt-based nanomaterials

[10,18-20]

Sensing material Liner range/(pmol-1.71) Detection limit/(nmol-1.7") Sensitivity/(pA-pmol L. 'secm™?)  Reference

NiCo,0,@C 0.5-320 35 [10]

Sr,C0,0, NPs 0.01-931.1 2.3 (18]

CoMoO, 0.06-1190.14 14 0.293 [19]

Cos0,@GO 1-2000 550 1.32 [20]
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Fig.6 Selectivity, repeatability,and stability of CoNi/CN-900 towards CAP
(a)selectivity of CoNi/CN-900 towards CAP; (b)bar chart corresponding to current response in Fig.(a) ;
(¢)repeatability of CoNi/CN-900/GCE; (d)stability of CoNi/CN-900/GCE
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