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Fig.1 Flow chart of carbaryl
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Fig.2 TEM image of BPNSs
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Fig.3 TEM image of polylysine-coated black
phosphorus nanosheets
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Fig. 4 Nyquist diagram of modified electrodes in K;Fe
(CN) 4 solution at open-circuit potential
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Fig. 6 Relationship between peak response current and
carbaryl concentration
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Fig. 7 Repeatability of aptamer sensors
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Fig. 8 Stability of aptamer sensors
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Fig. 9 DPYV current response of the aptamer sensor in
different pesticides
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0.1, 1.0, 10 000.0 ng/mL, [FISCRAT R 121.90%
90.22% 1 81.83%, A XF 45 s 22 (RSD) éa\”lJ?@
10.12%., 1.73% 11 1.84% (n=3) , FWiZ1E &4
DU F a4 R AR 2 1 Aarinl

e 2 MRS il 28 1 B IR 5 C HRGE 1 7Y
Y PRGN A SR A PEREXT He . R AT, S A
VEYER A 25 AL IRA AR L, AT T Il RE AL A w4
KR I RS P AR i e (0 A Sk, o P 24 DR A 0 58

AL IR, A6 BRAR LA R0 2.

F® 1 BRMFAKEERPE Cb

Table 1 Detection of Cb in river water samples

- WA TR R / N{Jﬂﬂfﬁi‘?ffg/ I 1% AR ARG 25 /
(ng'mL™) (ng'mL"™) % (n=3)
0.1 0.1219 121.90% 10.12%
7K 1.0 0.9022 90.22% 1.73%
10000.0 8182.7600 81.83% 1.84%

*2 S5HARCHOBNAEEIME

Table 2 A comparison of the proposed method with other reported methods for carbaryl detection

W ERR | ki BR FE il ER BN
RRLFFS 0.01~0.25 ng/mL 0.008 ng/mL 7K [19]
PPy-IC-DS1- AuNP-AChE A= ¥){&&&% 0.05~0.25 ng/mL 0.033 ng/mL EBSN [20]
HFF-QCM H i {8 16~206 pg/kg 0.05 pg/ L I [21]
CdTe QDs %L AR 0.05~14.00 pg/mL 1.2x10 ™ ug/mL SR [22]
PLL-BPNSs-Apt f& /&% 0.1 ng/mL~10.0 ug/mL 83.47 pg /mL 7K AL
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A SCHIHE T PLL & 4 BPNSs 114 74 4 [5] 38 It {4
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HIAR R . BRUGEASE, & ok A0 ) 3 B AR 5 40 K b
REEE Ky 0 By ) R ol 75 12 1 R 2 T B R B G
PHEMR T, MR R BN, 2GR &L
4 0.1 ng/mL~10 pg/mL, &5 BRAK % 83.47 pg/mL.
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Preparation of Novel Carbaryl Aptamer Sensors

LI Shuo, HUANG Hao, HU Changchun, WEI Dan, ZHOU Jie, DENG Yan

( Hunan Key Laboratory of Biomedical Nanomaterials and Devices, Hunan University of Technology, Zhuzhou Hunan

412007, China)

Abstract: A rapid and sensitive on-site detection method is urgently needed to address the serious harm caused

by pesticide abuse and residues to human body and environment. The aptamer sensors were constructed using specific

carbaryl nucleic acid aptamers and polylysine (PLL) modified black phosphorus nanosheets (BPNSs), while the

performance of the sensors was evaluated using differential pulse voltammetry (DPV). The results showed the linear

equation as A7 (A) =11.71 1gC+21.62, linear range 0.1 ng/mL~10 pg/mL, the linear correlation coefficient R°=0.998,

and the detection limit being 83.47 pg/mL. The sensor has the advantages of good repeatability, stability and specificity.

Keywords: carbaryl; aptamer; black phosphorus nanosheets; aptamer sensor
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