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Abstract

Application of pesticide on vegetables will protect them from pest injury, but in
another hand will hold pesticide residues inside vegetables. These residues have
harmful effect against all consumers. Detection about pesticide residues has been
carried out for some Iraqgi vegetables (tomato, cucumber, eggplant, and zucchini) by
using Gas Chromatography/Mass Spectroscopy (GC/MS). (Quick, Easy, Cheap,
Effective, Rugged, and Safe) QUEChERS method has been applied for extraction
pesticide residues from targeted vegetables. The GC/MS has been carried out before
the treatment of residues for distinguish the vegetables that are suffering from hyper
concentration in pesticide residues more than maximum residues limits (MRLS).
Three kinds of solutions were used in treatment process with different
concentrations: tab water, acetic acid, and citric acid. GC/MS analysis that is carried
out before treatment reviled the existence of only bi-products belong to imidacloprid
and oxamyl pesticides. The active ingredients of both pesticides degraded efficiently
and there is no ability to trace them back. Some of the bi-products represent
additives add to improve the ability of pesticide in killing pest. GC/MS had been
carried out after treatment of samples with tab water, acetic acid, and citric acid to
configure if the bi-products that are belong to oxamyl and imidacloprid still exist or
disappeared and to evaluate the efficiency of treatment process. The GC/MS showed
that treatment with tab water is the most efficient technique for mitigation pesticide
residues in vegetables, whereas, treatment with acetic acid less efficient than tab
water technique, whereas, treatment with citric acid is the worst technique in
mitigation of pesticide residues due to appearance of more than one bi-products
compounds in the results of GC/MS after treatment with citric acid.
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Introduction

Pesticide residues defined as any substance or mixture of material in food for man or forage for
animals resulting from the use of pesticide including any determinant derivatives, such as degradation
and conversion products, metabolites, reaction products and uncleanness considered to have
significant toxic effect [1]. There are two kinds of pesticide residues, bound and conjugated pesticide
residues. A soil bound residue is "the un extractable and chemically un identifiable pesticide residues
outstanding in fulvic acid, humic acid, and humin fraction after exhaustive sequential extraction with
non polar organic and polar solvents”. Conjugate pesticide residues are reflect more polar and less
lipophlic than the parent pesticide molecules, and as such are therefore more basically could take out
from animals and plants [2]. Agriculture in the world has altered greatly in the past one hundred years.
Many farmers follow high yield by using low cost energy, plentiful water supply, efficient chemical
fertilizers and pesticides [3]. Pesticide play as great value in the high productivity accomplished in
agriculture through the control of plant or animal life pests. Although pesticides have advantages,
some have defect, such as potential toxicity to human and other desired species. Exposure of general
population to pesticide most generally occurs through consuming treated food sources [4]. Despite,
good diet contain high percentage of vegetables and fruits show primary factor for reducing the risk of
gastrointestinal and breast cancer disease, pesticide residues on vegetables forming possible danger to
consumers and have adverse effect on human health [5]. Chemical pesticides are used extremely and
regardless to manufacturing instructions. Moreover, 30% of pesticides soled in developing countries
do not confront internationally quality standards [6]. Gas and liquid chromatography (GC and LC)
coupled to sophisticated mass spectrometry (MS) instrument are among the most powerful analytical
tools currently accessible for surveillance of pesticides in food [7].

Materials and Methods
Sample Collection

The targeted vegetables(tomato, cucumber, eggplant, and zucchini), have been collected from two
sites, Al-Yusufiyah wholesaler market and Al-Rasheed wholesaler market. Table-1 shows the map of
the two collection sites. The collection time were four months, (August, September, October, and
November). The reason for chose those four months, are to cover the two kinds of planting for our
targeted vegetables, exposed and green-house kinds of planting. Three times of collection were carried
out per each month, beginning of the month, middle of the month, and the end of the month. The
reason for this kind of collection are to cover all the month targeted vegetables and to take
comprehensive idea about pesticide residues in targeted vegetables. The total number of samples are
(48) samples were distributed in targeted months as Table-1 shows below.
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Sample Month Date Place of Planting Place of Collection
Tomato August 5/8/2016 Karbala Al-Rasheed wholesaler
Tomato September | 5/9/2016 Erbil Al-Rasheed wholesaler
Tomato October 5/10/2016 Rabia'a Al- Yusufiyah wholesaler
Tomato November | 2/11/2016 Rabia'a Al- Yusufiyah wholesaler
Cucumber | August 5/8/2016 Sulaimaniyah Al-Rasheed wholesaler
Cucumber | September | 5/9/2016 Al-Momniyah Al- Yusufiyah wholesaler
Cucumber | October 5/10/2016 Erbil Al-Rasheed wholesaler
Cucumber | November | 2/11/2016 Al- Harkawi Al- Yusufiyah wholesaler
Eggplant August 5/8/2016 Yusufiyah Al- Yusufiyah wholesaler
Eggplant September | 5/9/2016 Al-Momniyah Al- Yusufiyah wholesaler
Eggplant October 5/10/2016 Yusufiyah Al- Yusufiyah wholesaler
2/11/2016 Al-Saouira Al- Yusufiyah wholesaler
Eggplant November 16/11/2016 | Al-Saouira Al-Rasheed wholesaler
Zucchini August 5/8/2016 Sulaimaniyah Al-Rasheed wholesaler
Zucchini September | 9/9/2016 Erbil Al-Rasheed wholesaler
Zucchini October 5/10/2016 Yusufiyah Al- Yusufiyah wholesaler
2/11/2016 Al-Tahialiyah Al- Yusufiyah wholesaler
Zucchini November | 16/11/2016 | Yusufiyah Al- Yusufiyah wholesaler
23/11/2016 | Yusufiyah Al-Rasheed wholesaler

Sample Storage

All samples had been stored in deep-freeze in (-20 °C). The reason of that step is to be sure that the
concentration of pesticide residues, will not effect by metabolisms process of micro-organisms
decomposer when we are waiting our turn for analyzing our samples by GC/MS. The other purpose is
to keep the concentration of pesticide residues, the same concentration when we reach the proper time
for carryout treatment of pesticide residues experiment[8].
Extraction Method

The method that carried out for extract pesticide residues from targeted fruit tissue, is QUEChERS
method. The reason behind choose this technique, is coming from the abbreviation name
(QUEChERS). The name represent brief for those words, quick, easy, cheap, effective, rugged, and
safe. The other reason representative with that, this technique is one of the innovation technique
carried out for extraction pesticide residues from vegetables and fruit. According to reference [9]. The
samples should be unwashed and with the peel intact. The samples were homogenized by using
blender for time more than 1 min to gain homogenized mixture. After that, fifteen gram from
homogenized mixture will be putted inside polypropylene centrifuge tube. Next, 15 ml of stock
solution consist of (10 ml glacial acetic acid + 1 L acetonitrile ), will be added to the tube. After that, 6
g of anhydrous magnesium sulfate + 1.5 g of anhydrous sodium acetate will be add to the mixture of
the tube. Then the tube should be closed properly. Then samples should be shaken by using vortex for
1 min, and centrifuge sample for 1 min at 1.6 RCF. According to [10], If your machine working with
RPM unit, instead of RCF unit, we need to convert our unit. So we must apply the following equation
for conversion process:
RCF=1.12 * R * (RPM/1000)?
whereas:
R: the radius of rotation centrifuge head measured in millimeters.
So the equation will be:
1.6=1.12 * 180 * (RPM/1000)?
So RPM=89.09.

Then 2 ml of supernatant was transferred to polypropylene centrifuge tube contain 100 mg primary
secondary amine + 300 mg anhydrous magnesium sulfate. Next 50 mg of graphitized carbon black
was added to the tube. The tube was vortexed for 30 second and centrifuged again at 89.09 RPM for 1
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min. After that, aliquot will be transferred to GC/MS vial. Now the analyte ready for GC/MS injection
[9].
Determination of Pesticide Residues

The determination of pesticide residues have been carried out by using mass spectroscopy coupled
with gas chromatography [9].
Result and Discussion

The results of GC/MS before treatment, shows that the collection from November months is the
better one because all kinds of pesticides and pesticides bi-products have been decomposed. The
reason for that return back to the kind of agriculture applied, greenhouse kind of agriculture is applied
in this month. According to reference [11], five important factors affect the rate of decomposition that
is happed by micro-organisms decomposer: temperature, aeration, soil pH, soil moisture, and C:N
ratio. The highest average of temperature in Iraq reaches to 37.41 °c in hottest months but there is high
fluctuation in the temperatures between morning, afternoon, evening and night [12]. The optimal
temperature for working micro-organisms decomposer is 30-40 °c but the high fluctuation retard the
decomposition process [11]. So this is the reason for fully decomposition for active ingredients for
pesticides applied during life-cycle of targeted vegetables including the most important two pesticides
that are used in planting vegetables, oxamyl and imidacloprid. But the high fluctuation in temperature
do not let the decomposers done their work, that was happed in exposed kind of agriculture months,
August, September, and October. but in greenhouse kind of agriculture that is happed in November,
the plastic cover prevent the fluctuation of temperature due to it's ability for reverse the infrared beams
that are coming from sun and return it back to soil and prevent the dispersion of them will keep the
soil warm during the night and other equipments add to greenhouse that prevent the fluctuation of
temperature. Best moisture soil contain for the optimal work of decomposers is 60 to 80 percent of the
water-holding capacity [11]. So greenhouse kind of agriculture can set the moisture contain of soil
better than exposed agriculture due to less evaporation that is happed in greenhouse. About soil
aeration, soil pH and C:N ratio are the same in both kinds of agriculture because the farmer use the
same field in both kinds of agriculture but the difference in plastic mulch. Aeration in both kinds of
agriculture are served in optimal way and C:N ratio are kept in optimal ratio by fertilizers. Photo
degradation water degradation of pesticide have great impact on increase the rate of degradation in
both kinds of agriculture [13 - 14].

The GC/MS analysis conducted for samples before and after treatment with tab water, acetic acid,
and citric acid, to know the efficiency of treatment processes.
GC/MS Results Before Treatments

After extraction process, we took the analyte inside vial for GC/MS analysis, the results shows only
bi-products belong to oxamyl and imidacloprid pesticides but the active ingredients of both pesticides
are totally dissolved. Table-2 shows full explanation of those compounds.
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Table 2-GC/MS results for collected samples before treatment

Relationship
with
pesticides

Retention Peak Peak

Sample Date Compound | Formula time area | height

One of the
components
2,3 . C.H100, 2.312 47572 | 28904 used in
butanediol
manufacture
imidacloprid.

Tomato 5/8/2016

Constituent
belong to
fungicide 1-
1'P1rf’(g‘f”e’ (2-ARYL-2-

ronenviox CeH100 4.098 27263 | 11950 R-
e ETHYL)1H-
y)',( )' 1,2,4_

TRIAZOLES

Constituents
belong to
3-Butenoic insecticide 2-
acid, ethyl | CgHy00, 4.098 27263 | 11950 | isopropyl-4-

ester phenyl-3-
butenoic acid
benzyl esters.

Compound

Allylvinyl |0 o 4.098 27263 | 11950 add to
ether oxamyl

pesticide.

Compound
found in both
Tomato 5/9/2016 pesticides
oxamyl and
imidacloprid,

it represent
adjuvant add

t-Butyl to pesticides
ethylidenea | CgHy3N 6.593 37510 | 17390 | for improve
mine the transport

of pesticide
from soil to
plant and that
will increase

the

effectiveness
of pesticides.

Compound

belong to

solvent of
SO | CoHa 7876 | 93175 | 50685 peskt’i%tizes,
imidacloprid
and oxamyl
pesticides, it

1402



Mahdi and Mohammed Iragi Journal of Science, 2017, Vol. 58, No. 3B, pp: 1398-1418

is forming
from
aromatic
hydrocarbons
as important
compound
for solvent.

Very
important
compound

used in
production of

Lignin
emulsion,

this emulsion
able to
1-Hexene CsH1o 10.502 85674 | 13019 control the
toxicity of
imidacloprid
pesticide by
combination
with
pesticide and
disable it's
active
ingredients.

This
compound is
one of the
solvents used
for dilute
imidacloprid
pesticide
powder,
solubility of
imidacloprid
initis<0.1
g/L at 20 °C.

Heksan CeHua 12.672 29150 | 18573

Compound
add to
imidacloprid
pesticide for
reduce
pesticide
oxidation, so
this will play
important
role in
reduce
pesticide
degradation,
the
compound
play
important

Diheptyl
phthalate C22H3404 18.487 48141 26345

Diheptyl | CjH3404 18.487 48141 | 26345
phthalate
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role in
reduce
amount of
oxygen that
are

absorbed by
pesticide

carbon that is
found in
pesticide
structure.

Octamethyl
ene glycol

CeH150,

20.691

51541

20776

Substance
add to
imidacloprid
pesticide for
reducing
formation of
foam when
farmers
dilute
imidacloprid
for
application
purposes
because
foam
increase the
insolubility
of
imidacloprid
active
ingredients
and reduce
the effect on
pest.

Nonyl
chloroaceta
te

Cl1H21C|

20.691

51541

20776

Compound
used in
preparing 6-
(5-
chloropyridin
-2-yl)-2-
pent-2-ynyl-
4,5-
dihydropyrid
azin-3(2H)-
one. The
latest
compound
add to
imidacloprid
pesticide for
synergism
purposes.
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Compound
add to
imidacloprid
Farnesol CisH,0 28.199 57195 | 18850 | for increase
the pesticide
ability for
killing pest.

Tomato

5/9/2016

Compound
produced by
plants when

Hg:‘fggfjn CiHz0, | 20.449 2151;14 90?36 they are
under stress

of
imidacloprid.

Substance
add to
oxamyl and
Tridecanoic 21144 | 90536 | imidacloprid
acid C1aHas0, 20449 54 7 pesticide for
increase their
control on
pest.

Attractive
substance
add to
imidacloprid
and oxamyl
substance for
41150 | 19027 | conservation

9 6 environment,
increase the
activity of
pesticide by
altering the
pest
behaviors.

E-9-
Tetradecen | Ci4Hy0 25.217
al

Bio-pesticide
add to

oxamyl and
2,13- imidacloprid
octadecadie | CygH3,0 25.217 41150 | 19027 pesticides
n-1-ol dute to high
synergism
between
them.

Attractive
substance
add to
imidacloprid
41150 | 19027 | and oxamyl

9 6 substance for
conservation
environment,

increase the
activity of

E-11-
Hexadecen | CisH300 25.217
al
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pesticide by
altering the
pest
behaviors.

Tomato

2/11/2016

There is no
compounds
have
relationship
with
pesticides or
pesticides
themselves.

Eggplant

5/8/2016

One of the
i components
23- | CHWO, | 2200 | 24454 | 18720 1 i
Butanediol
manufacture
imidacloprid.

Eggplant

Eggplant

5/9/2016

5/9/2016

Compound
add to
imidacloprid
pesticide for
reduce
pesticide
oxidation, so
this will play
important
role in

Diheptyl reduce
phthalate | CyHs,0, 17.473 24686 | 11547 pesticide
degradation,
the
compound
Diheptyl C,,H3,0, 17.473 24686 | 11547 play
phthalate important
role in
reduce
amount of
oxygen that
are absorbed
by pesticide
carbon that is
found in
pesticide
structure.

Compound
produced by
plants when
Hexadecan C1sH50, 18.436 95647 | 25476 they are
oic acid
under stress
of
imidacloprid.

Compound
69715 | 14664 add to

4 3 oxamyl
pesticide for

Oleamide CisH3sNO 22.320
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improve it's
effect as
acetyl
cholinesteras
e enzyme
inhibitor, it is
consider as
amide of
oleic acid
and
classified as
long chain
alcohols, it
play
important
role in block
connexin
molecules in
acetyl
cholinesteras
e enzyme.

Compound
add to
imidacloprid
and oxamyl
69715 | 14664 | pesticide as

4 3 drift control
agent, it
represent

kind of fatty
alcohol.

3-
Heptadecan | Cy7H3O 22.320
ol

Compound
produced by
plants for
formation
lignin-based
matrix micro
particles, the
latest
compound
play
important
role in
control
release the
active
ingredients
of pesticides
and
imidacloprid,
is one of
them.

2,4-
Dimethyl C/Hqe 7.084 28219 | 15128
pentane
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Compound
produced by
plants when
they are
under stress
of
imidacloprid.

Hexadecan 20216 | 87570
oic acid C16H220, 15.914 25 9

Compound
add to
oxamyl and
imidacloprid
Tridecanoic 20216 | 87570 | pesticides for
acid CiaHas0; 15914 25 9 increase the
ability of
pesticide on
control of
pest insects.
Compound
add to
oxamyl and
imidacloprid
pesticide, it
play
important
Di role in
isopropyl | CeH1405S 2.017 2282537 2491816 formation of
sulfite emulsion
Eggplant | 5/10/2016 when we
dilute
pesticide for
application
purposes to
reach more
dispersion.
Compound
add to
oxamyl and
imidacloprid
pesticides for
formation

suspension

Ng&aggicda” CiHxO; | 19438 | 2018 | 82235 1 "o active
agricultural

compounds
that is
important in
manufacture
of both
pesticides.
Substance
add to
31370 | 15962 | imidacloprid
7 3 and oxamyl
pesticides, it
play

9_
Octadeceno | CigH3405 21.408
ic acid (2)
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important
role as
attractant
agent for pest
spatially
whitefly, for
increase the
effectiveness
of pesticide
on Killing
pests, it
represent
kind of fatty
acid.
There is no
compounds
have
relationship
with
Eggplant | 2/11/2016 - - - - - pesticides or
pesticides
themselves.

One of the
23. components
' C4H100, 2.464 54625 | 36359 used in
manufacture
imidacloprid
Compound
produced by
plants when
they are
under stress
of
imidacloprid.
Compound
produced by
plants for
formation
lignin-based
Zucchini | 9/9/2016 matrix micro
particles, the
latest
2,2 Di compound
methyl C/Hys 6.245 17611 | 12314 play
pentane important
role in
control
release the
active
ingredients
of pesticides
and
imidacloprid,

Zucchini 5/8/2016 Butanediol

Hexadecan 23186 | 13425
oicacid | CusHa02 14.069
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is one of
them.

Compound
produced by
plants when
Hg:;agglcdan C16H30, 15.955 2232927 80231 they are
under stress
of
imidacloprid.

Compound
add to
oxamyl and
imidacloprid
Tridecanoic 22227 | 80731 | pesticides for

acid C1sH260, 15.955 39 6 increase the
ability of

pesticide on
control of

pest insects.

Attractant
substance
add to
oxamyl and
imidacloprid
pesticides for
Z-7- conservation
Tetradecen | Ci4Hy0 22.475 44389 | 26525 environment
al and increase
Zucchini | 5/10/2016 the
efficiency of
pesticide by
altering the
behaviors of
pest insect.

Attractant
substance
add to
oxamyl and
imidacloprid
pesticides for
E-11- conservation
Hexadecen | CiH30 27.475 1800164 60;’91 environment
al and increase
the
efficiency of
pesticide by
altering the
behaviors of

pest insect.

Compound
add to
35791 | 13202 | oxamyl and
216 293 imidacloprid
pesticide, it
play

Di
isopropyl | CeH1405S 2.290
sulfite
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important
role in
formation of
emulsion
when we
dilute
pesticide for
application
purposes to
reach more
dispersion.

Zucchini
Zucchini

16/11/201
6
16/11/201
6

There is no
compounds
have
relationship
with
pesticides or
pesticides
themselves

Cucumber

Cucumber

5/8/2016

5/8/2016

2,3-
Butanediol

C4H100,

3.847

64153
61

21796
54

One of the
components
used in
manufacture
imidacloprid

1,3,4-
thiadiazole

C3H4NLS;

24.375

63833

Kinds of
fungicides

Cucumber

5/9/2016

Glycerol

C3H3O3

9.213

72213

16918

Compound
used in
production of
acrolein,
acrolein used
in the
process of
imidacloprid
production
pesticide.

Hexadecan
al

C16H320

15.716

55974

32625

This
compound
represent
kind of insect
pheromones
add to
oxamyl and
imidacloprid
pesticides as
additives
play
important
role in as
insect
attractive and
alter the pest
behaviors, it
fortified the
pesticides
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performance.

9,17-
Octadecadi
enal

C18H320

17.697

32251

17599

This
compound
represent
kind of insect
pheromones
add to
oxamyl and
imidacloprid
pesticides as
additives
play
important
role in as
insect
attractive and
alter the pest
behaviors, it
fortified the
pesticides
performance.

9,12,15-
Octadecatri
enal

C18H30O

17.768

10935
o1

54417

This
compound
represent
kind of insect
pheromones
add to
oxamyl and
imidacloprid
pesticides as
additives
play
important
role in as
insect
attractive and
alter the pest
behaviors, it
fortified the
pesticides
performance.

Cucumber

5/10/2016

Hexadecan
oic acid

ClGHSZOZ

19.424

70007

32055

Compound
produced by
plants when
they are
under stress
of
imidacloprid.

Tridecanoic
acid

ClBHZGOZ

19.424

70007

32055

Compound
add to
oxamyl and
imidacloprid
pesticides for
increase the
ability of

1412




Mahdi and Mohammed Iragi Journal of Science, 2017, Vol. 58, No. 3B, pp: 1398-1418

pesticide on
control of
pest insects.
Compound
add to
oxamyl and
imidacloprid
pesticide, it
play
important
ii role in
D“SSSE{»[%WI CeH1403S 2.017 1489559 1712469 formation of
emulsion
when we
dilute
pesticide for
application
purposes to
reach more
dispersion.
Additive add
to oxamyl
and
imidacloprid
pesticides
9,11- active
Dodecadien | Cy,H»,0 18.675 28065 | 16930 | ingredients,
-1-ol it make
synergism
with oxamyl
and
imidacloprid
pesticides.
There is no
compounds
have
relationship
with
pesticides or
pesticides
themselves

Cucumber | 2/11/2016 - - - - R

Butanediol

According to [15], it has been discovered that determinant aqueous insecticidal composition based
on combined with surfactant, inorganic carrier, antifreeze agent, insecticide of neonicotinoid, will
form class of strong stable components. The additives will improve flow ability, good adherence to
plant propagation material, dust-off, and excellent performance on cold or frozen seeds. Kind of
neonicotinoid that is used for this purposes is imidacloprid. The aqueous insecticide comprises about
25% of at least one component of antifreeze, for example 2,3 butanediol. Due to [16], ethanol, that is
one of imidacloprid solvents, when it meet 2,3 butanediol, the mixture will become toxic to rats, so the
mixture has toxic properties.
1-Propene, 1-(2-propenyloxy)-, (Z)-

Due to [17], component 1-(2-ARYL-2-R-ETHYL)1H-1,2,4-TRIAZOLES. Has fungicidal
properties and one of the compounds belong to that fungicide is 1-Propene, 1-(2-propenyloxy)-, (Z)- .
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Butenoic acid, ethyl ester

According to [18], the compound 3-Butenoic acid, ethyl ester has pesticide properties because it is
able to combatant pests.
Allyl vinyl ether

As [19] reference mentioned that Allyl vinyl ether is one of oxamyl components that are represent
caprolactam and/or caprolactam derivatives.
t-Butyl ethylideneamine

According to [20], herbicide, fungicides, insecticides, miticides, acaricides, and nematocides are
broadly used in agriculture. pesticides contain adjuvant like surfactants to improve the handling of
active ingredients and develop the composition of pesticide. Oxamyl and imidacloprid pesticides are
one of the pesticides that this compound add to them for the mentioned purpose. It support some water
condition to pesticide like chelating agent.
Shellsol 140

Due to [21], shellsol 140, is one of the organic solvents that could be used for liquefying pesticides
for example oxamyl from carbamate pesticides. Reference [22], mentioned that, shellsol, is one of the
solvent systems consist of aromatic hydrocarbons used to make active ingredients for pesticides like
imidacloprid available for plants.
1-Hexene

As reference [23] mentioned that, hexene, is one of the organic solvents that are used in emulsifier
pesticides like imidacloprid. It is one of the important compounds that is used in control release of
imidacloprid pesticide active ingredients for prolong activity purposes .
Heksan

According to [24], heksan, is one of the organic solvents used for dilute imidacloprid pesticide. It is
also used for mitigate the rate of imidacloprid photo degradation for prolong the duration life of
imidacloprid impact.
Diheptyl phthalate

Diheptyl phthalate, is compound add to imidacloprid pesticide to reduce the degradation of
pesticide by oxidation. It is considered as plasticizers components that add kind of elasticity to
pesticide [25].
Octamethylene glycol

According to reference [26], this compound is add for low formation of foam for enhancing the
reaction between water and imidacloprid pesticide when the farmer dilute it to reach the recommended
concentration for application.
Nonyl chloroacetate

Compound used in preparing 6-(5-chloropyridin-2-yl)-2-pent-2-ynyl-4,5-dihydropyridazin-3(2H)-
one. The latest compound add to imidacloprid pesticide for synergism purposes. The compound allow
for the reaction to be slowly acclimatized with ambient temperature for putting aside any molecular
destruction [27].
Farnesol

Compound add to imidacloprid for increase the pesticide ability for killing pest. There is significant
relationship between increase the concentration of the compound and the efficiency of pesticide [28].
Hexadecanoic acid

Compound has toxicity to nematodes, so it is successfully used as nematocides like oxamyl and
could be add to oxamyl for synergism purposes [29]. According to reference [30], plant Brassica
juncea L. produce this compound when it will be under stress of imidacloprid.
Tridecanoic acid

The compound add to imidacloprid and oxamy! pesticide as anion surfactant. it will help in reduce
the surface tension of liquid pesticide and that will serve for more diffusion [31].
Z-7-Tetradecenal

substance produce by the plant add to pesticides like oxamyl and imidacloprid because this
substance classified as pheromones, kairomones that defined as any substance that is produced by
individual species for the advantages of other different recipient species or attractants [32].
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2,13-octadecadien-1-ol

compound classified as pheromones or insecticidal active compounds produced by the plant
naturally. It add to pesticides like imidacloprid or oxamyl as attractive material [33].
E-11-Hexadecenal

substance classified as classified as pheromones, kairomones that defined as any substance that is
produced by individual species for the advantages of other different recipient species or attractants add
to pesticides for fortification purposes [32].
Oleamide

This compound has great impact in inhibiting acetylcholinesterase enzyme. so it is add to oxamyl
for fortified pesticide impact. The compound has ability for blocking connexin by long chain of
alcohol found inside the structural formula. Connexin is class of transmembrane proteins that form
assembled structures in vertebrates [34].
3-Heptadecanol

Kind of fatty alcohol, used as drift control agent that is add to pesticides like oxamyl and
imidacloprid [35].
2,4-Dimethyl pentane

Organic solvent used with oxamyl and imidacloprid pesticide for producing lignin-based matrix
micro-particles for the controlled release of an agricultural active ingredients includes forming an
emulsion of an organic solution in an aqueous
solution [36].
Di isopropyl sulfite

This compound is used in the Process for the preparation of pesticide-comprising aqueous polymer
dispersions With an average particle size of the dispersed particles of <1000 nm by radical
polymerization of an oil-in-Water emulsion, In order to modify the properties of the polymers, we
used Di isopropyl sulfite for that purpose. the compound is used in the process of production oxamyl
and imidacloprid pesticide [37].
1,3,4-thiadiazole

Compound used in the process of production pesticide against Rhizoctonia solani pest [38].
Glycerol

Substance used in the process of preparing pesticide intermediate acrolein by using glycerol [39].
9,11-Dodecadien-1-ol

Compound add to imidacloprid pesticide to increase the dispersion of pesticide inside the
environment applied and that will increase the activity of pesticide in killing pest [40].
GC/MS results after treatment with tab-water, acetic acid, and citric acid

Table-3 showed GC/MS results after treatment with tab-water, acetic acid, and citric acid . To see
the efficiency of treatment method on the bi-products and some pesticides that appeared in the results
of GC/MS before treatment.
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Table 3- show the results of GC/MS after treatment

Sample Date Kind of treatment Results
L All bi-products pesticides or pesticides
Tomato 5/8/2016 Acetic acid disappear
Tomato 5/9/2016 Acetic acid All bl-products;]I |_oest|C|des or pesticides
isappear
Tomato 5/10/2016 Acetic acid Failure in removing 9,12-octadecadienoic acid
Tomato 2/11/2016 Acetic acid All bi-products pestmdes or pesticides
disappear
Eggplant 5/8/2016 Tab-water All bl-products;]I ?Seas;;:elgfs or pesticides
Eggplant 5/9/2016 Tab-water All bl-products;]I ?Seas;:;:;gres or pesticides
Eggplant 5/10/2016 Tab-water All b|—productsd ;i:)sejglpcelgfs or pesticides
Eggplant 2/11/2016 Tab-water All bl-products;]I ?Seas;:;:e:gres or pesticides
zucchini 5/8/2016 Tab-water Al b'_prOdUCtZ?se;;gégres or pesticides
zucchini 9/9/2016 Tab-water Al b|—productscj?se:;g:égres or pesticides
zucchini 5/10/2016 Tab-water Al bl-productsd?se:;;;:égres or pesticides
zucchini 16/11/2016 Tab-water Al b|—productscj?se:;g:égres or pesticides
Cucumber 5/8/2016 Citric acid Al bl-productsd?se:;;;:égres or pesticides
Cucumber 5/9/2016 Citric acid Al b|—productscj?se:;g:égres or pesticides
cucumber | 5/10/2016 Citric acid Failure in removing he_xade_can0|c acid and
tridecanoic acid.

Samples treated with tab-water, acetic acid(vinegar) in concentration of 4-6%, and citric acid kind
(330e). The results showed that tab-water is best method for removing pesticide residues and
pesticides bi-products, because water is very strong polar solvent, so it has huge ability for dissolve
different kind of compounds and substances. Then acetic acid, because acidic compound good in
removing pesticide residues or bi-products but not all of them. Citric acid is the worst technique in
removing pesticide residues or bi-products, because natural compounds weak in removing pesticide
residues and bi-products [41].

Conclusion

We conclude that tab-water is the best way for removing pesticide residues
and pesticides bi-products. and greenhouse kind of agriculture is better than expose agriculture in
terms of pesticide residues.
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