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Study of Coidentity Verification of Pesticide Products and Active
Ingredients through FT-NIR and FT-IR

Jung-Hwa Jin*, Nam-Lee Lee, Eun-Seong Park, Bong-Seob Kim and Su-Myeong Hong

Agromaterial Assessment Division, National Institute of Agricultural Science
Rural Development Administration, Wanju, 55365, Korea

(Received on November 10, 2018. Revised on December 6, 2018. Accepted on December 13, 2018)

Abstract In this study, Fourier Transform Infrared (FT-IR) and Near Infrared (FT-NIR) on feasibility tests
of identification functionality of 48 commercial pesticide products and its 31 active ingredients (Als).
Regarding Als, correlation between same Als shown 98.33~99.99% and 97.56~99.95% among the same 22
Als combination respectively for FT-NIR and FT-IR. Meanwhile, for the different 23 Als combination, FT-
NIR and FT-IR shown 0.00~69.86% and 0.00~24.70%. Regarding the commercial products, distinguish
between same products, FT-NIR shown minimum correlation of comparison between two spectrum 73.42%
and maximum 99.98% among 26 products combination while FT-IR shown between 8.98~99.97%.
Meanwhile, for the different 18 products combination, FT-NIR and FT-IR shown 0.00~91.86% and 0.00~
75.41%. This study suggests that both FT-IR and FT-NIR analytical solution can be applied in identification
of pesticides and its Als and rather recommends simultaneous use of both FT-IR and FT-NIR.
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Table 1. Number of samples by active ingredient (name)
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A} Z24WHo= Lead (II1) Sulfide (PbS) AZ7] 28]aL 94
F39 NEE FAshs £ 4ol Indium Gallium
Arsenide (InGAs) A&71& ARSI WAL F3) =4
Hell 7zt & HEVIE ARSI, wAE SRS
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A.C tve Glufosmate- Pyra. Chlor Mefenacet Pendl. Diflu Bifenazate Dichlobenil Dichlorvos Total
Ingredient Name ammonium  clostrobin  fenapyr methalin  benzuron
No. 2 4 2 3 3 6 6 2 3 31
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Table 2. Spectrum correlation values by Same Active ingredients
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Division FT(;}:I)IR F(EJ)R Thr(‘f,;g"ld Division  FTNIR (%) FTIR (%) Thr(‘f,z};"ld
Glufosinate-ammonium (A-B) 99.63 99.82 95 Diflubenzuron (A-D)  99.95 99.88 95
Pyraclostrobin (A-B) 99.48 99.84 95 Diflubenzuron (A-E)  99.95 99.61 95
Pyraclostrobin (A-C) 99.26 97.77 95 Diflubenzuron (A-F)  99.93 99.51 95
Pyraclostrobin (A-D) 98.52 99.54 95 Bifenazate (A-B) 99.98 99.59 95
Chlorfenapyr (A-B) 99.72 98.07 95 Bifenazate (A-C) 99.98 99.93 95
Mefenacet (A-B) 99.81 98.84 95 Bifenazate (A-D) 99.98 99.75 95
Mefenacet (A-C) 99.95 99.95 95 Bifenazate (A-E) 99.98 99.63 95
Pendimethalin (A-B) 98.33 98.36 95 Bifenazate (A-F) 99.99 99.80 95
Pendimethalin (A-C) 98.94 97.56 95 Dichlobenil (A-B) 99.87 99.86 95
Diflubenzuron (A-B) 99.94 99.52 95 Dichlorvos (A-B) 99.84* 99.61* 95
Diflubenzuron (A-C) 99.95 99.85 95 Dichlorvos (A-C) 99.95 98.79 95

* Same active ingredient but different manufacturing site.
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FT-NIR Spectrum correlation value(99.81%)
Fig. 1. FT-NIR and FT-IR Spectrum correlation values of Mefenacet A, B.
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Table 3. Spectrum correlation values by different ingredients
Number Division FT-NIR (%) FT-IR (%) Threshold (%)
1 Chlorfenapyr (A) - Diflubenzuron (A) 38.73 7.54 95
2 Chlorfenapyr (A) - Bifenazate (A) 25.03 242 95
3 Chlorfenapyr (A) - Dichlobenil (A) 0.00 0.00 95
4 Chlorfenapyr (A) - Dichlorvos (A) 24.38 15.71 95
5 Glufosinate-ammonium (A) - Mefenacet (A) 40.02 21.71 95
6 Glufosinate-ammonium (A) - Pendimethalin (A) 31.29 21.47 95
7 Glufosinate-ammonium (A) - Dichlobenil (A) 18.32 0.00 95
8 Glufosinate-ammonium (A) - Pyraclostrobin (A) 36.13 5.24 95
9 Glufosinate-ammonium (A) - Chlorfenapyr (A) 53.36 6.61 95
10 Glufosinate-ammonium (A) - Dichlorvos (A) 23.91 0.00 95
11 Pyraclostrobin (A) - Chlorfenapyr (A) 69.86 7.50 95
12 Pyraclostrobin (A) - Mefenacet (A) 55.50 0.77 95
13 Pyraclostrobin (A) - Pendimethalin (A) 0.49 4.86 95
14 Pyraclostrobin (A) - Diflubenzuron (A) 40.66 237 95
15 Pyraclostrobin (A) - Bifenazate (A) 28.84 11.97 95
16 Pyraclostrobin (A) - Dichlobenil (A) 30.55 0.00 95
17 Pendimethalin (A) - Diflubenzuron (A) 0.00 0.00 95
18 Pendimethalin (A) - Bifenazate (A) 0.99 24.70 95
19 Pendimethalin (A) - Dichlobenil (A) 0.00 0.00 95
20 Pendimethalin (A) - Dichlorvos (A) 17.38 0.00 95
21 Bifenazate (A) - Dichlobenil (A) 7.10 0.00 95
22 Bifenazate (A) - Dichlorvos (A) 0.00 0.00 95
23 Dichlobenil (A) - Dichlorvos (A) 14.39 12.04 95
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Fig. 2. FT-NIR and FT-IR Spectrum correlation values of Numer 11 case.
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Table 4. Spectrum correlation values and thresholds of Agrochemical products which has same Al and formulation

Num Division FT-NIR FT-IR  Num Division FT-NIR FT-IR  Threshold
ber (%) (%) ber (%) (%) (%)
3 0, 3 0,
1 (GAI)_/E(;sateammomum 41% SL 93.83 99.70 14 I&b-acn;ectm 1.8% EC 84.08 36.81 95
. . 0 . o
) gi?]g(;smateammomum 18% SL 99 83 99,07 15 z(AAb_E;.:l;I;ectll’l 1.8% EC 86.49 3334 95
3 1 0, 0
3 ((jﬁé(;smateammomum 18% SL 99 8] 99,16 16 ?[/ie_:t];e;fenone 25.2% SC 99.70 99.92 95
4 ((I}Aillgo)smateammomum 18% SL 999] 98.90 17 ?[/ie_:g?umlzone 20% SC 9523 94.60 95
5 (Cil_l]g(;smateammonium 18% SL 94.66 9523 18 i\ﬁtgﬁlumizone 20% SC 08.90 99.92 05
Glufosinateammonium 18% SL Ethofumesate 43.7% SC
6 (A-F) 95.55 97.62 19 (A-B) 99.93 99.75 95
1 0,
7 Imidacloprid 20% DC (A-B) 91.51  90.08 20 EX_O};)Y strobin 21.7%SC 9995 97.03 95
0,
8  Imidacloprid20% DC (A-C)  99.01 9894 21 zf_xé‘)conaz"'e 2%8C 98.04  99.90 95
. . . o 0
9 ?A]?Er)lzyl aminopurine 0.3% SL 99.94  99.97 9 (C:-rg;sulfan 12% EW 0840  99.18 95
Emamectin benzoate 2.15% EC DithianonPyraclostrobin
10 (A-B) 84.53 9.82 23 16(12+4)% WG (A-B) 99.98 99.74 95
3 0, 7 0,
1 F:}glectm benzoate 2.15% EC 85.61 3.98 24 E’Xf%c)lostrobm 20% WG 73.42 60.09 95
Emamectin benzoate 2.15% EC BuprofezinEtofenprox
12 (A-D) 98.40 96.5 25 23(15+8)% WG (A-B) 92.82 86.49 95
Abamectin 1.8% EC Pendimethalin 5% GR
13 (A-B) 85.83 3443 26 (A-B)* 98.46 97.00 95
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FT-NIR Spectrum correlation value(99.94%)

FT-IR Spectrum correlation value(99.97%)

Fig. 3. FT-NIR and FT-IR Spectrum correlation values of Numer 9 case.

FT-NIR Spectrum overlapping expansion

FTHIR Spectrum overlapping expansion

Fig. 4. FT-NIR and FT-IR Spectrum overlapping expansion of Number 26 case.
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Number Division FT-NIR FT-IR Threshold

(%) (%0) (%0)
1 Glyfosinateammonium 41% SL (A) - Glufosinateammonium 18% SL (A) 86.46 13.54 95
2 Glyfosinateammonium 41% SL (A) - Imidacloprid 20% DC (A) 0.00 0.00 95
3 Glyfosinateammonium 41% SL (A) - 6-Benzyl aminopurine 0.3% SL (A) 52.07 26.01 95
4 Glufosinateammonium 18% SL (A) - Imidacloprid 20% DC (A) 10.98 5.12 95
5 Glufosinateammonium 18% SL (A) - -Benzyl aminopurine 0.3% SL (A) 55.36 57.28 95
6 Imidacloprid 20% DC (A) - 6-Benzyl aminopurine 0.3% SL (A) 0.00 0.00 95
7 Emamectin benzoate 2.15% EC (A) - Abamectin 1.8% EC (A) 53.58 3249 95
8 Metrafenone 25.2% SC (A) - Metaflumizone 20% SC (A) 84.72 61.87 95
9 Metrafenone 25.2% SC (A) - Ethofumesate 43.7% SC (A) 85.28 36.42 95
10 Metrafenone 25.2% SC (A) - Azoxystrobin 21.7% SC (A) 90.46 34.67 95
11 Metrafenone 25.2% SC (A) - Hexaconazole 2% SC (A) 75.47 55.64 95
12 Metaflumizone 20% SC (A) - Ethofumesate 43.7% SC (A) 83.36 40.25 95
13 Metaflumizone 20% SC (A) - Azoxystrobin 21.7% SC (A) 87.23 57.59 95
14 Metaflumizone 20% SC (A) - Hexaconazole 2% SC (A) 90.83 7541 95
15 Ethofumesate 43.7% SC (A) - Azoxystrobin 21.7% SC (A) 91.86 21.89 95
16 Ethofumesate 43.7% SC (A) - Hexaconazole 2% SC (A) 56.68 52.87 95

s . o i

I Buprofesinbiofenpron 23(15- 8% WG () 2450 307695
18  Pyraclostrobin 20% WG (A) - Pendimethalin 5% GR (A) 39.98 41.70 95

ssssss

sssss

,,,,,,,,,

FT-NIR Spectrum correlation value(90.46%)

FT-IR Spectrum correlation value(34.67%)

Fig. 5. FT-NIR and FT-IR Spectrum correlation values of Number 10 case.
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