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Non-destructive Measurement of Pesticide Residues in Agricultural
Products using Vis/NIR Spectroscopy and Chemometrics

Bahareh Jamshidi*, Ezeddin Mohajerani?, Jamshid Jamshidi®, Saeid Minaei*, Ahmad Sharifi’

Agricultural Engineering Research Institute, Karaj, Email:b.jamshidi@areo.ir; ’Laser and Plasma Research
Institute, Shahid Beheshti University, Tehran; *Zarif Mosavar Industrial Manufacturing Company, Isfahan;
*Faculty of Agriculture, Tarbiat Modares University, Tehran

Abstract- In this research, the feasibility of using visible/near-infrared (Vis/NIR) spectroscopy combined with chemometrics
was assessed for measurement of pesticide residues in agricultural products (a case study on Diazinon in greenhouse
cucumber). Partial least squares (PLS) regression models were developed based on chemical reference measurements and the
spectral information of the samples in 450-1000nm after performing different pre-processing methods. Results indicated that
Vis/NIR spectroscopy combined with chemometrics have satisfactorily the potential for fast and non-destructive
measurement of Diazinon residue in cucumber samples. Best prediction results were achieved with PLS model developed
based on the combination of pre-processing methods of multiplicative scatter correction (MSC) and first derivative (D,)
(r=0.91, SECV=3.22).
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Yy

DBl g yiwd BB WWW.OPSILIT Col (o a5 cuwl jliel gl)ls 590 0 dlis )


http://www.opsi.ir/
http://opsi.ir/article-1-464-en.html

[ Downloaded from opsi.ir on 2026-07-02 ]

Joo jegpiSwl Sl eolatul Ll sledigad
S8y 5,08 L CCD g4 )‘L,;)li;lﬂ 4 e USB2000
Ol LLS-1 Jaw X —y590le 8 aie VO NM
axligs 69y S lS o g Dly FIO g,
plexl [\] 50 0dds 1> ogs 40 R400-7-VIS-NIR Jowe
LY 9 o).:_”>\5 fa‘—\“‘ nm =L._>L )\b Lﬁdaa.o_v u:.,.b 9
VO was bow (Log(L/R))  pds sbcd
B oo olid ]y Lo slbdiged den od> slaab
5.0
4.5
4.0
3.5
3.0

2.54
2.04

Log(1/R)

1.5
1.0

0.5+

0.0 T T T T T
400 500 600 700 800 900 1000

(nm) zge Job

shls g a8l L sbases ViSINIR od> bl )V S
@lisee glacdale b o 3o po onilo Bb

b slgSelal plxl I G LS sladiges
O3l 08le Bl Glime et jslate 4 ViS/NIR
ey et gl rSoilil 55 Wil o sz
S BT las,S olSis & Guy3 5 5 Sesbae Jol
24 bape p oaile Bb polis 5 a3 S 15 (GC)
ol Gl eadeslaiul GC olfiws ol cilool diges
Oselieiny SLo)lSal & ezme g AVAR: Joo shits
Lgsye bag ool pll 5l i 91 (FID) (glaless
O (Lpels ao,s 19/0) o lulsl feusbe dadiged a
Jsaz b plulis T @ barje Sy g G35 oliws
aod )0 e odile b polie 4 bgsye (5kl slaosls )

S oo ol | ladiges

(PPM) 5555k owile L L 51 baaiges Lol (sloosls 1) Jgomr

Zas FIAD ¥y

\A

St S ~ olKisls A YAY ols ©o YOLYY

doosio —)

5 oS Vgame ;0 olerd pgen osile Sl
i 9 Ll ) S la il pefis a5 138
0AiS B e Codw el Ay ly50 10 Jaaze o
Ot g @lelid (ol ply S (o0 s g9z ek 4],
g jom 9 Wogee 03y ) SV game )3 pgems osile b
WM puendl Ban b (05, (g,55050 B pae aS
093 p loig Cueal Sl Jgame CodsS 5 Sl
GrSoil gl pgmye Slogby, RS Sy 5l e
wad polej g 43en o P (JSie paen onile L
@ ool oo pE gy So o e 5L
] Ol 0929 yehate pl slp canVIL 4 RTINS
a8 (NIR) o5 gy 98 (295w Sl
5 e sleplll jo oyt e slagby, 1oy
5 ellis 6y (St 4 wcwl 5,0lS oy l8
S0 $50S Ygame ;0 pgem odile Bl (res
N AP -0 g g § ROWPUER SR FEIRNR ST SRR
ey S @Uly Sl Sl Gl G g
sl (VISINIR) G35 & 598 [ Sy0 (0255w09 25!
Jyaze 0 0ghibo ma odile Bb e pu8 panis
5 WL gladisel e 23> slocadb awlio L L
Jeolo olipalol alises glacdalé b s ouilo B gl,lo
GRS ) gy (S QUIF gy pbite 4 f[V] w
Gloodls e opiieniz 5l oms suile Bl
e odile Bl Gl oleend slas pSojlusl 5 Ak

28,518 ae

o g, g olgo =Y
zS5 s SLbl o AlxlS Sl L aiges VY olass
s glacdale 4 Slows jehie 4 5 cullsy
doys P guibe pe b Jaamte 50 s ouile L
Jjb“ LY ol ) U"‘ EUR TR W 009” (C12H21N203PS)
ol g oags B0r ) cdale b gl
6500 sl g jeabge ] o el S o lddiges
ladigad 51 (oo Wl (Bhems Sl D30 & ol L
o U sladigad (e 4y Bl 5T e 5

28,5 1,8 soleul 5490


http://opsi.ir/article-1-464-en.html

[ Downloaded from opsi.ir on 2026-07-02 ]

odjl.aél.g SO 6‘):\ o.).,.ﬁ&g& PLS L;LaJJ.o @LJ .Y Jg.).?

b sladisas )0 55k o

ey SECV pC” 31
< IAD £V v _

<121 YIVE o MsC
N YIEA 4 SNV
NS f/f o D,

-1 /59 4 D,

+1) Yivy \4 MSC+D;
-IAQ Y/OA o SNV+D;

< IAY YIAY o MSC+D,

- IAP /e o SNV+D,

I8 e o 1y s 58 Jae ool 40 a5 Lol sladilge dige olaxs
L bages odd giloyp i od> sl ¥ S

2 eddpgd PLS Jow lawg (503bo oo gio iy
Gl luie hlis 5 MSCHD; sboijlop ien &l

SLas ¥ UKo 55 55 GC az pe (g, 4 oiiss 5ol

Sl 00 00ls

0.04 4

0.02 4

D,(Log(1/R))
o
3

-0.02

-0.04

d T T T T T T
400 500 600 700 800 900 1000
(nm) zse Job

3o )b lbdises odx> VISINIR slocal gl giw ¥ S
MSC (9, b 55l ]le s

Yo

L dged olKasls VYAV ole (55 YO b YY

O blsl ol jshaie 4 o pitesiz slo T e
s 0ile Bb olond oo Soslail 5 oo slaosls
Sl oysioniz o S5 ilodoe 5 oolitul L
il yslate ol sl s plxil (PLS) (S5 lasye
GPe) S5 4 b gleosls [l oy sladiges
Wah Bi> 5 sakie (PCA) Lol sleailge 3 JUT
P Sepd s sl sla gl B jslaie ay (e
sy, 5l b SIS 008 Gl g decal
Tl o9l 4 (il by ol (510 ey alise
Sl Jloy @i 5 (MSC) eanlidl 2usly
2 e (D) 9o 5 (D1) Js) 5 3tie (SNV)
ksl sleeaS 5 5 (SG) - Sojyusle ;65
Slogisy ool A omrp ssbie a4 [A] wo eslina
Golwdde o LSS 00l g o o cds el
@ el gen bk glp o opiiens
PLS lagoe (agod 51 ot ploxl (8510 5y
bl molzel by, 4 bJae oL
yokie 4 .l el ST (Full Cross Validation)
o olo Bl eSS Jhe o et
slaths 5 (f) oS5 culpd dadiged 55 Gomsbo
o2 by arlbre bJas (SECV) sty libn

Cons g boasdly ¥

2 odbingls PLS oo s @l ¥ Jyoo
by slp ) L sleaises VISINIR slacail 4l
A3 oo lid oalad § ey ils s el

dod (g S ) alpd sdie odalin oS LS les
50 e ol Bl aseis ly ealiped slo o
Chld (agieS @ azgi b aS el A ) G braiges
3 ey oe 5l 4 sl (PPM 0> 1) ladiges )3 oa
Gh9) 7 A Spcie slaghy, Jlesl GRS e
@S GlgS Al S @l Sse ce D2
oxBngad PLS Juo 4 laite cnion @S (e
@ Cod a5 Zel MSCHD; la 3l by 2
oy roe bl (il slagts, nle
St (S ) bl sl FeS g (Ko
(SECV=YIYY ae=+/2Y)


http://opsi.ir/article-1-464-en.html

[ Downloaded from opsi.ir on 2026-07-02 ]

2 b b Bl Sgly S S S
S Ages olasi g pll GC s, s> 4 (GCIMS)
g oolatuwl jolaie cwl gly iy e cdalé g L
2ol anie Cosgaze s @ regh cpl o aS

g0
&l 3wl

ol oS ks 5 ol Raegh 5l Coles Ggaio |

&=l o

T osarter o0 lie v i Flrle vo santex [V]

T VISINIR 550 5l (Ul (058 oy (o

OYpamo )0 pgow oilo Sl po gl g g paRdS

9 Olnl SHgigd 9 Sul (il S e spslaS

Olpl Sigied 5)9l8 g (owiiien il S ey
Sl {OTAY) oge A=)+

[2] Dai, F., Hong, T., Zhang, K., Hong, Y. Nondestructive
detection of pesticide residue on longan surface based on
near infrared spectroscopy, International Conference on
Intelligent Computation Technology and Automation
(ICICTA). 2 (2010) 781-783.

[3] Salguero-Chaparro, L., Gaitdn-Jurado, A. J., Ortiz-
Somovilla, V., Pefia-Rodriguez, F. Feasibility of using NIR
spectroscopy to detect herbicide residues in intact olives,
Food Control. 30 (2013) 504-509.

[4] Séanchez, M.T., Flores-Rojas, K., Guerrero, J. E., Garrido-
Varo, A., Pérez-Marin, D. Measurement of pesticide
residues in peppers by near-infrared reflectance
spectroscopy, Pest Management Science. 66 (2010) 580-
586.

[5] Saranwong, S., Kawano, S. Rapid determination of
fungicide contaminated on tomato surfaces using the
DESIR-NIR: A system for ppm-order concentration,
Journal of Near Infrared Spectroscopy. 13 (2005) 169-
175.

[6] Teye, E., Huang, X., Afoakwa, N. Review on the potential
use of near infrared spectroscopy (NIRS) for the
measurement of chemical residues in food, American
Journal of Food Science and Technology. 1(1) (2013) 1-
8.

[71 Xue, L., Cai, J., Li, J., Liu, M. Application of particle
swarm optimization (PSO) algorithm to determine
dichlorvos residue on the surface of navel orange with Vis-
NIR spectroscopy, Procedia Engineering. 29 (2012)
4124-4128.

[8] Jamshidi, B., Minaei, S., Mohajerani, E., Ghassemian, H.
Reflectance Vis/NIR spectroscopy for nondestructive taste
characterization of valencia oranges, Computers and
Electronics in Agriculture. 85 (2012) 64-69.

\d

St S ~ olKisls A YAY ols ©o YOLYY

(PPM) (4530 ooy S e sl0do

’10 T T T T T T 1
0 5 10 15 20 25 30 35

(PPm) (3303 euieyg 301l 5l
i ;3 GC a0 (9, b (oa3bs eads pSejluil polie ¥ JSi

@l b oawlie o Gagh ol ml s ol @
Ul o plRagh R by
Tobes yeSoill sl i @ ) NIR 8 S
shooliinl b (K 3azs5 mhaw jo wsloliglSos (157 )6
5 0] SEP=Y/A%) D, _5lop i 4l » PLS Jow
gl 5 ey Seyie eaile Sl (s Sl
w8l b PLS Jaw Sl eslial b Job JUS
Jdsb <Ll jshie 4y (PSO) wlyd ol (5luare
e 50,5 iy [Y] (=2 TAVYY)  clio slozsge

-‘59-.‘

od..;":cbl)l

S5 azas —F

S5 O VISINIR (595009 Sl (b9, (Ul (o) 2
e glagiilniiey Jols opiieniz glas il L
5 ieb glaosls e PLS gjlodon 5 heb
318 Lt e 0ila Bl cyemni srloond sl ol
SrSosll 4y ol iFuials) job a4 jeSde (g, oS
Sladiged ;5 3k e odile b oy ne g @
oo b smcin @l e oS Glaiss 4 sl LS
4 MSC+D: oo n i aly 2 oadingws PLS
6 Jb ol b (SECVEYIYY dm+/81) aul Caws
58 dgdes iy F33S sladae 4 alitws sl
sl pSoslal b 5 ab slessls g5lu Jow sl
3 ookl ale g 0nile Bl o (gl 5380 A se


http://ieeexplore.ieee.org/search/searchresult.jsp?searchWithin=p_Authors:.QT.Dai%20Fen.QT.&newsearch=partialPref
http://ieeexplore.ieee.org/search/searchresult.jsp?searchWithin=p_Authors:.QT.Hong%20Tiansheng.QT.&newsearch=partialPref
http://ieeexplore.ieee.org/search/searchresult.jsp?searchWithin=p_Authors:.QT.Zhang%20Kun.QT.&newsearch=partialPref
http://ieeexplore.ieee.org/search/searchresult.jsp?searchWithin=p_Authors:.QT.Hong%20Ya.QT.&newsearch=partialPref
http://ieeexplore.ieee.org/xpl/mostRecentIssue.jsp?punumber=5521356
http://ieeexplore.ieee.org/xpl/mostRecentIssue.jsp?punumber=5521356
http://opsi.ir/article-1-464-en.html
http://www.tcpdf.org

