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Abstract: Surface-enhanced Raman spectroscopy (SERS) along with density functional theory (DFT) was used to develop a rapid
detection method for thiabendazole residues in fresh tea leaves. Fe;O, nanopaticles and graphitic carbon were used to eliminate the interference
from fluorescent materials in fresh tea leaves, such as chlorophyll and theanine. The SERS enhancement effects of silver colloids and gold
colloids for thiabendazole standard solutions were compared; the results showed that silver colloids produced better effects. By attributing and
analyzing the Raman spectra of athiabendazole molecule combined with the results of density functional theory, Raman peaks were obtained a
782, 1007, and 1576 cm™, which could be the characteristic peaks of thiabendazole molecules. The minimum detection concentration of
thiabendazole in fresh tea leaves was obtained as 1 mg/L by using the SERS method. The standard curve was plotted with the peak intensity at
782 cm™. A good linear relationship was found between the peak intensity at 782 ci? and the concentration of thiabendazole within the range
0.5-20 mg/L. The recovery rate of SERS was 87.33%~93.04% and the relative standard deviation (RSD) was between 3.28 and 5.64, indicating
that this method is highly accurate and reliable.
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Fig.1 Schematic of the thiabendazole structure
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Fig.2 Raman spectrum of thiabendazole solid (a) and the theory
calculation (b)

WEE R (4r T 20 CpHyN3S) HI 7% F Ik e Jk
(Benzimidazole) FIMEMEEA (Thiazole rings) ZH5k,
HoyFeMWE 1, FZH C-N. C=N. C=C. C-C.

C-H. C-S F1 N-H &P k. R4 B aE IR EIR3)
AR O] f BTG B R AR 2] s ik U
P 2 s R B R s 2061, Horb 1] 2a Jgns B R (1]
PR IR 6, B 2b & KA %R v i B TR RS
FIEER RP2061E. MEIRTEH, kg 780, 1007,
1303. 1437, 1577 cm™ 555 /5 2 & FIE HHE i % 778,
1000. 1291. 1425. 1587 cm™ HEA 3. ﬁﬂ%ii‘iﬁ
iR, g R 45 Wk 1, Hh 780em™
ﬁﬂ%-i oy C-H B BRSNS 3Rz, 1514 1007
A1 1308 em™ EMER R 43T 1 C-H S 2 25 ik
zly, g 1437 cm™ NMERR 5 T C=N {45 4Rz,
Welde 1576 om™ FLIE I R 701 AOFRIRBN AL C=N JE21
P REn FEFRIE o IX L iden] (R A MER RAR 251051
SRR .
F= 1 EER O FHR SiEIEARE
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611 632(W)  624(W)  3(C-C-C)ip &S-C-N)ip
778 780W)  782() 8(C-H)oop

882 875W)  894(m)  §(C-C-C)opp 8(C-H)opp
975 983w)  979(m) v (C-S)
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Fig.7 Standard curve of thiabendazole solution of fresh tea
leaves
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