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Spectroscopy and Spectral Analysis
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UV-Vis absorption spectrum (a) and
SEM (b) of gold colloids
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Fig. 3 SERS of 5 mg «+ L™' standard solution (a) and

theoretical Raman spectrum (b) of chlorpyrifos
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— 608 v(C—CD + w(P=S)
668 674 Vring
752 760 v(P—0O0—0C)
968 972 v(P—0O—C)
1084 1 096 S(C—H)ip
1150 1164 Veing
— 1266 S(C—H)ip
1532 1534 v(C—N)
— 1 566 v(C=C)

e v GRS opp: WAMS M o ZBTEHRS); ip: FE N
Note: y: Stretching vibration; opp: Surface bedn; §: Deformation vi-

bration; ip: Interral bend
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Detection of Chlorpyrifos Residues in Green Tea Using SERS and Rapid
Pretreatment Method
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Abstract Tea is one of the main economic-crops in China. During tea planting, the unreasonable use and abuse of pesticides lead
to serious pesticide residues in tea. At present. the classical chemical laboratory methods are adopted to detect the pesticide resi-
dues in tea, but there are some shortcomings such as complex pretreatment, time-consumption and high cost in the laboratory
methods. Therefore, it is urgent to study the rapid detection method of pesticide residues in tea to supervise the quality and safe-
ty of tea market. In this study, Nano Bamboo Charcoal (NBC) purifier was used to reduce the matrix-induced enhancement of
tea substrate, Surface-enhanced Raman spectroscopy (SERS) was employed to detect Chlorpyrifos residues in green tea, and a
rapid detection method for analyzing Chlorpyrifos residues in green tea was developed. Different doses of NBC (0, 15, 20, 25,
30 mg) were used to remove the matrix effects. The optimal dosage of NBC was obtained by comparing the purification effect
and SERS of different NBC dosage. The recovery experiment was carried to verify the reliability of the optimized pretreatment
method. The results showed that NBC had obvious purification effect and the green tea substrates such as pigment and so on ma-
trix-induced enhancement were reducing when the dosage of NBC was 20 mg. It was proved that this optimized pretreatment
method was suitable for decreasing the matrix-induced enhancement of tea substrate by recovery tests. Density functional theory
was used to simulate the theory Raman spectrum of chlorpyrifos. The theoretical and experimental Raman spectrums of chlor-
pyrifos were compared and spectral peaks of their functional groups were assigned. Five characteristic peaks of Chlorpyrifos in
green tea such as 526, 560, 674, 760 and 1 096 cm ' were found. Within the scope of the concentration of 0. 28~11.11 mg *
kg ', a line relation was developed between the peak intensity of 1 096 cm ' and the concentration of Chlorpyrifos of tea extract,
y=0.017 52+0. 909 2 and R* was 0. 986 2, indicating a good linear relationship. The average recovery rates of the method were
96. 71% ~105. 24 %, and the relative standard deviations (RSD) were between 2. 36 % ~3. 65%. The minimum detection con-

1

centration of Chlorpyrifos residues detected by this method was about 0. 56 mg « kg ' and the detection time of a single sample

was performed within 15 minutes. The result demonstrated that SERS combined with rapid pretreatment method was feasible for
rapidly detecting pesticide residue in tea.
Keywords SERS; NBC; Chlorpyrifos; Pesticide residues; Rapid pretreatment
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