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Near Infrared Spectroscopy for Assessment of Pesticide Residues in Fruits and Vegetables: A review.
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Abstract

This review aims at to support evaluation of pesticide residues by using near infrared spectroscopy in
agricultural produce, with particular emphasis on fruits and vegetables. Near infrared spectroscopy is the
recommended detection technique for measurement pesticide residue due to fast measure, low cost, accuracy
and no chemical. Many research studies demonstrate the great potential of NIR for quality assurance on pesticide
industry produce. However, a few published studies of NIR spectroscopy technique models for predicting
pesticide residues in fruits and vegetables for sample determination of chlorpyrifos residue in white radish,
Measurement of pesticide residue in vegetables, peppers and lettuces.
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Wasdunsnsasidningalnil (Near infrared spectroscopy, NIRS)

NIRS iumaliafidpaunaud mdn i lunnsnaaaeLesdaesinalnglaivinans (non-destructive technology)
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Lﬂuiw,@ﬂwaﬂmmmmumﬂ mim@zﬁmﬁmL@ﬂmmmimmmwmmqmummeﬁusﬁ@umLﬂﬂmwimvmumﬁ@wmu
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AuwmAtA NIR LW‘?JWWIE‘NWOA@’]TWHﬁlﬂﬂ%‘iﬂ?”m‘ﬂ@ﬁ?ﬂ’]@mﬁ[ﬂi‘W‘H A9 Zhou et al. (2009) ¥1&19 chlorpyrifos finndnaluin
Twinann LLﬂwmiﬂwmﬂmwmmnmﬂuu’mﬂ (Wu et al., 2009) finnaviax (Hiroaki et al., 2001) Tunzidiame (Saranwong
and Kawano, 2005)ua=W3n (Sanchez et al., 2009)

m’a‘mauﬂum‘nmmiﬂ’mmﬁmiwﬁmﬂﬂ@muﬂiﬂuﬂ’uim (Response of pesticide on NIR)

mammummmmwmwmﬂmwmmﬂ@umm@quLﬁ?m"’@ﬂslwmmmmqmauﬂi N1l 1,100 — 2,600 nm
(4,000 cm™ 99 9,090 cm™) 1w @19 chlordecone mmu@ﬂumqmmmqmu 1,470-1,480, 1,710-1,720, 1,780~
1,800, 1,830-1,840 waz 2,036 — 2,380 nm (Shenk et al., 2001), mimuzﬁuﬂwmmmwmﬂmgwﬂu%‘iﬂ@u 1,110
04 2,497 Wudn buprofezin mavaueslutae 1,657-1,784, 2,231-2,430, diuron 1,619-1,790, 1,974-2,619 WA
daminozid 1,644-1,772,2,014-2,607 (Armenta et al., 2007) Wl A9 Figure 1

Region (nm ) Baseline Spectra Factors® Fiad RMSECV RMSEP
pre-treatment 1% wiw)® 1% wiw)?
Buprofezin
11102497 Mome Mome 1 0.9 3T 7.3
Mome lst derivative 2 094 344 4.0
Lincar remaoved Mome 4 D997 363 53
Lincar removed lst derivative 3 09996 365 57
2231-2430, 165T-1T84 Mome Mome 2 096 445 a1
MNome lst derivative 4 D998 355 5.8
Lincar remaved Maome 4 099094 371 1.1
Lincar removed lst derivative 4 09997 318 20
Dinromn
11102497 Mome Mome 4 0ET 424 3.0
Mome lst derivative 2 0991 134 1.9
Lincar remaoved Mome 1 099 1.12 L9
Lincar removed lst derivative 1 0991 107 1.7
16191790, 1974-2619 MNome Mome 3 0993 359 29
Mome lst derivative 3 09997 141 25
Lincar remaoved Maome 1 099 122 21
Lincar removed lst derivative 3 D995 1.18 22
Daminozide
11 10-2497 Mome Mome 4 09999 0350 [1%.3
Mome lst derivative 3 0999 136 1.0
Lincar remaoved Mome 3 09999 035 L&
Lincar removed lst derivative 4 09999 130 20
1644-1772, 20142607 Mome Mome 4 09993 131 (1)
Mone lst derivative 4 09993 316 31
Lincar remaved Mome 4 09999 D84 LL%.3
Lincar removed lst derivative 4 09999 102 1.2

a The number of factors were chosen in order to obtain the minimum PRESS
b R"is the correlation coefficient of the regression line between predicted and actual values of analyte concentration in the calibration set.
¢ Root mean square error for cross validation S% W/W).

d Root mean square error for prediction (%,

) found from the comparison with results obtained by HPLC.

Figure 1 Analytical features of PLS/NIR determination of pesticide using difference models base on the use of
fortified samples for calibration

aﬁﬂ’liﬂixLﬁuﬂ'l'iﬁ’vgfmﬁ’mgﬁ‘ﬁﬁmnﬁ’lﬂuwamNaLm:lﬁra‘ (Methodology for pesticide residue evaluation)
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(MS) (Diaz-Cruz and Barceld, 2006) Way 33 liquid chromatography (LC)-MS (Bicker et al., 2005) Tunnsmaaa
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ApzdasanAefnedaniasne d1edu Gefaqiin Heuddelimeatiadefaunsaaiininalnt near infrared
spectroscopy (NIRS) ¥nilszgnsldlunismsaiiasziansivanangludnuasua sl

msiwaila NIRS anldusslagdlunisuiansinandngiganang (Application in pesticide residueevaluation)

MAwMziansisandsluanuadasmaiiaiiadunssaninalnt  fAamssiaufatnaienseaiinmt
Aaeneand NIRS flaqiiuisnaiu 4 35 léun 3391 1 dry-extract system for infrared (DESIR) Tneldnsznnsnsng glass micro
fioer upNuALENAW 37 mm. Tiwa GF/A 10 liawl31u Falcon disposal polystyrene (PS) aunaudisingusinats 38 mm.
venfng 2 ml eeansaraneAsgIuanIINdndng T luer uasuunszanenseaudanin liuiasrano. 1 T
AILANG U NTDIMI8EN LLz’v’qﬁw”Lﬂ"Lf’ﬂuTa@,mﬂmu%u el 1 dalanewinszanensedlunsinme (Saranwong
and Kawano, 2005; Saranwong and Kawano, 2007; Sanchez et al., 2009; Meurens, 1987) 339 2 Anemadiaeilngld
VAuRNEARNAWINTAL (Sanchez et al, 2009) 3371 3 3annsdLaxAaAUdinlInsIRATE (Zhou et al., 2009) LALART 4
Aawnuiiuyliinanesoedny Tnetwdananinnmmalssifiwinarsindndngvasndna (Sanchez et al, 2009;
Hiroaki, 2001) FausiaARasTinemeLALRsaARL NIR TiLANGNTU 4 Figure 2
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Figure 2 Best-signal math pretreatments for different sample presentations.
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nmm 1 Oraganophosphorus Useeynsfld NlR‘LumimLumuTuW'am methamldophos C,H,NO,PS) 1uwamtmmmu1u
wum mimmummmmuiumwmmmu Faus 14,000 cm” 019 4000 cm” Wu fifedassuuaay 5241 cm’”
mmuwmumu@m'an@uWamW@m mmml,ﬂumqﬂﬂuwmmu@qmmmwmﬁmwmmnmﬂumu organophosphorus
(Osborne and Fearn,1986) mnm?wmmm metham|dophos Tumﬂm@mmmmlunwmumumﬂﬂslum\ammumu
5,237.6 cm’ D4 5,239.5 cm’ uaz 5,242.6 cm’ D4 52445 cm’ Lmﬂuﬁjfmmmuﬂmu 6,850 cm’ 4 4,650 cm’' Mg
AALIAURIIRY NIR WFauiauiu GC-MS fAn correlation coefficient L 0.9847 A1 RMSEC 0.111 A1 RMSEP 0.142
UazA1 SEC winfiu +0.20 ¢4 Figure 3 (Zhou et al., 2004) ﬂ’]‘iﬂﬁ?yﬂﬂﬁ] NIR spas lnilas (chlorpyrifos; C,H,,CILLNO,PS)

‘W'LJ’J’]%JﬂQWNLﬂuVLﬂVLmVIITMWTE?Nﬁmmﬂ\Tﬂ@‘ﬂVL'Wi‘W’FJ@ Wlmm R® winfu 0.9986 waz RMSEP winfiu 0.0485 (Wu et al., 2009)
m@‘mm@@imﬂazﬁuumm;mmmiﬁmm iPLS ﬁml,ﬂmﬁwmm;mum RMSEP winriu 0.1838 (Zhou et al., 2009)

nmm 2 Pyrethroids Nmiﬂi”mﬁﬂww wWwINALA (fenvalerate; C,H,,CINO,) ludnniavias Wm'w N9RANAUARTILAN
PUNLN A AR PT LTS LAY 1 697 1,674 1,623 1,488 1,427 1,389 Uz 1,230 cm’ NAIRINTAATZAAE]
wATA PLS 2849 NIR l3#1 correlation coefficient winfiu 0.90 waz SEC winfiu 0.28 Vlmulmmu 2.0 ppm (Hiroaki, 2001)

ngud 3 Carbamates 14 NIR Tumamuiiniia (methomyl; CH,N,0,S) Tuiinmanes wudn mmmnaumumwmmiﬂn
faauiipTuRa AR 1,565 1,244 1,157 uaz 1,093 cm’ wATEINTAATZsamalla PLS 189 NIR léen

correlation coefficient Winfiu 0.98 WAz SEC winfiu 0.62 ‘Vlmulfnmu 0.5 ppm (Hiroaki, 2001)
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NN 4 Organochlorines NgxeasnluAaeu Huasduisddunmziniluanalsznevllsasrniuen (C) ragsu (CI)
lalasiau (H) uazeandiau (O) tTaqriudaliifisanunisii NIR Mnaisindndngaanaeludnuaznaldusiinislgm
gsnmnAnalumn TiuA chlordecone (kepone; C,,Cl,,0) s
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