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Surface—enhanced Raman scattering spectroscopy for the detection of microcystin—LR in irrigation water
samples

HUANG Shan', MENG Hui'", ZENG Kun"*, HUANG Zhe'

(1.School of Environment and Safety Engineering, Jiangsu University, Zhenjiang 212013, China; 2.Institute of Environment and Ecology,
Jiangsu University, Zhenjiang 212013, China)

Abstract: In this study, a surface—enhanced Raman scattering (SERS) method based on spiny gold nanoparticles (SGNPs) was developed
for detecting microcystin—LR (MC-LR) in irrigation water samples. SGNPs were prepared by the media growth method and then
characterized by ultraviolet-visible (UV-vis) absorbance spectra and transmission electron microscopy (TEM ). The SERS performances of
SGNPs were comparatively evaluated using 4—mercaptobenzoic acid (4-MBA) as a signal reporter. According to the experimental results,
the study chose Au TNs as the SERS detection base to establish a SERS method for detecting MC-LR in irrigation water samples. The
characteristic peaks of MC-LR at 1 007 cm™ and 1 309 cm™ were chosen as the quantitative peaks. This method was performed with an
excitation laser wavelength of 785 nm and the integration time for each spectrum was set to 20 s. The calibration curved showed a linear
detection range from 1 wg+L™" to 100 000 wg+ L. The limit of detection (LOD) and recoveries of this method were 1.0 wg+L™" and 80%~

102%, respectively. The results of this method using naturally irrigation water samples showed that the concentrations of MC-LR were
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higher than 1 pg-« L in 40% of the samples, with the highest level reaching 1.81 wg L. The correlation coefficient was 0.84 when

compared to LC-MS/MS. Therefore, the SERS method based on SGNPs could meet the requirements of fast and on-site screening of

MC-LR in irrigation water samples.

Keywords : surface—enhanced Raman scattering; spiny gold nanoparticles; microcystin—LR
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Figure 1 UV-vis spectrum and TEM
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Table 2 Determination and recoveries of MC~LR in irrigation

water samples

. N salll
B I i ol
S les Additive amount/ Found/ Rec 1%
amples (pgml) (pgeml ") ecovery/%
AR KR 0.1 0.08+0.04 80
Irrigation water 1 0.960.15 96
samples -
10 10.20+2.20 102
40 37.00+5.80 93

®3 INEHERDT

Table 3 Analysis of environmental samples

IKAE Water/(pg-L™")
ARWFFE This research  LC-MS/MS

Hb 5, Site

[ 27K Tap water ND ND

Wiz Jinshang Lake — JEHF 1.32+0.18 1.25+0.06
T GRAR ND 0.21+0.04

JZHUA Yunliang River  HJjf ND 0.71+0.16
T iE 1.81+0.33 1.75+0.21

T :ND FRR AR

Note: ND indicates not detected.
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