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Progress of detection of pesticide residues by surface-enhanced
Raman spectroscopy
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(School of Mechatronics Engineering, East China Jiaotong University, Nanchang 330013, China)

ABSTRACT: More attention has been paid on detection of pesticide residues by surface-enhanced Raman
spectroscopy (SERS) because of its high sensitive fingerprint technique. The principle of surface-enhanced was
described. The progress was introduced from four items, including surface-enhanced substrate, sur-
face-enhanced basal characteristics of the pesticide Raman shift, pesticide residues in surface-enhanced Raman
spectroscopy qualitative identification and quantitative analysis. Application of SERS in detection of pesticide
residues was also prospected.
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Table 1 Statistics of Raman shift for 14 organophosphorus pesticides*®
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2 WHRAHRMIGEN SLIEELHARNRKITER
Table 2 Qualitative discriminant results of some pesticides by surface enhanced Raman spectroscopy
/nm fem™
633 1582, 1079, 1023, 1000, 614 ~10 ppm [20]
785 418, 588, 950, 1153, 1311, 1366 0.01 mg/L [21]
785 0.1 mg/L [21]
785 2.85 mg/L [21]
785 315, 335, 351, 374, 480, 564, 695, 1181, 10°° mol/L [22]
1240
532 1386 ~1.5 ng/cm? [23]
532 618 ~1.5 ng/cm? [23]
532 1345 ~1.5 ng/cm? [23]
647.1 343, 530, 1050, 1063, 1165, 1540 32 ng [24]
647.1 341, 618, 836, 1004, 1568 36 ng [24]
6471 345, 416, 678, 1005, 1122, 1256, 1324, 32ng [24]
1558
647.1 670, 924, 1000, 1220, 1580 20 ng [24]
225, 375, 418, 702, 822, 918, 1140, 1242,
647.1 1395, 1581 25ng [24]
6471 240, 404, 930, 1004, 1032, 1064, 1396, 40 ng [24]
1564
647.1 240, 404, 1004, 1240, 1396, 1570 35ng [24]
403, 438, 470, 575, 607, 681, 754, 776,
632.8 827, 868, 901, 949, 1011, 1051, 1128, 1157, 105 mol/L [25]
1207, 1322, 1362, 1386, 1544, 1563, 1636
397, 420, 567, 614, 685, 751, 777, 855,
514.5 897, 994, 1053, 1133, 1160, 1213, 1315, 105 mol/L [25]
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Fig. 1 Surface-enhanced Raman spectroscopy of 1 ppm and
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