CHAPTER 5 T
RESULTS AND DISCUSSION: EFFECT OF WASHING ON REM@OF

PESTICIDES RESIDUE FROM DATE FRUITS A

5.1 Introduction \[
The effect of washing treatments on the removal meiticidal residues
(dimethoate, carbendazim and chlorpyrifos) in the d@v réw i
HPLC-DAD. The washing solutions were describ@tion 3.6.4.
The concentrations of pesticides residue deCreased gdramati ally\vé?"washing
shin@aions. There
scgﬂed and control

duration increased when the fruits were trew di

were also significant differences b@

(unwashed sample) regarding their gbility to re

—
=
D

4 4
5.2 Resultsand Riscussfon = é}'

52.1 Eﬁect@wm icide.ﬁaesidue Removal

1 O
The res%wasiyg‘by akln(t/ﬁﬁap water for 2 and 5 min at 25°C and 37°C

is show'%%b 5.% e tabu ate@\alues indicate that the washing duration and the
e

temper%r hows a significa ect in the water ability on removing the pesticide
N

%

r %ﬁgfurthermore, the type of pesticide also seemed to affect the % removal. Water

: ing showed the highest % removal of chlorpyrifos among of the group ranged from

22 % - 79.17 %, while dimethoate removal ranged from 10.89 - 44.42 %. However,

carbendazim % removal was the lowest among the examined pesticides and ranged
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from 5.38 - 31.54 % compared with the control sample. The result also shows that there
was a significant difference (P< 0.05) between the % removal at 25°C and 37?&(1
between the % removal at washing durations of 2 and 5 min, indicated that@ture
and time has a positive effect on pesticides’ % removal. Temperature H&( can also
affect the % removal of various pesticides from fruits and vegetables via enhancing the
solubility and hydrolysis. When the water temperature rises, the so ity of pesticides
in water increases resulting in more pesticide residue rwo

red. Hydrolysis

increasing with temperature, and the acidity also str influe IS process
B

(Burchat et al.1998). It can be noted that the % re

| of the pe ic’es_{y)*‘/v;ter

A% 999) 3hd Cengiz
0 corr@&to pesticide
r a@'nat may refer to

Q%sults also differed to

washing in this study was greater than those re

et al., (2006) who reported pesticide reducti

levels of control sample by washin%)sing tap
difference in the pesticides and th@ﬁs being\he?.

those reported by Karol et al., @ho o%serv at(Q ng fruits and vegetables

with tap water for 15-30 hhieT ig ican@ctions in residue levels of
pesticides namely, ma%,cprodio e an t'ne»@sticides this may be referred to
4
igh

washing for longer “duration ar i

o

%

&
ilities in water (Img/mL and 12.2
mg/mL) respec@ut t are to the % removal of chlorpyrifos and

!
¢
dimethoate !wmb re edrb(j_?ang et al., 2012 (62.9 % and 32.6 %)

respecti% en washe

observedhby Osman et al., 20]4\(@-{0 reported that washing date fruits with running tap

‘%hieved 37.08 %, 42.46 %, 51.77 % and 51.93 % removal of chlorpyrifos in 5,
0

NN
tap wgfer for 10 min. The results also agree with that

G and 60 min at room temperature, respectively. Washing rice grains with water,
n the other hand, eliminated around 60% of the chlorpyrifos residues from the grains

(Leeetal., 1991). Xiaet al., (2016) reported removal rate for carbendazim above 70 %

117



from mushroom by rinsing under running tap water for 5 min and removing rate of
53.64 % by washing in tap water for 10 min. According to literature and the r
the present study it is clear that the effect of water washing on % removal @\skides

depends on pesticide types, washed matrix, temperature, and washing n.

Table 5.1: Removal (%) of Pesticides in Dates by Washin WWer for Duration of
2 and 5 Min at 25 and 37°C

'Y

2 min

Tap water
25°C 37°C

Pesticide Removal % Removal % %moval 1/0
Dimethoate 10.89 £ 1.23# 12.42 +0.78=* 6.89 11.23+

Carbendazim 5.38 £0.4 * 14.14 + O.SY. 1
Chlorpyrifos 18.22 £2.03* 24 489284 !

Note: Values with * are statistically d@ es (
5.2.2  Effect of Dishwashing g@wt S rXPestél-;\es Residue Removal
;?, 6 ¥,
(

The effect of Detergen& 10/%?@%1@ three types of pesticides

from date fruits through WaWr du'atio fi5 mi 5 and 37°C was studied. The
o

tabulated data in Table%wed that %J;tégu ion achieved % removal of 91.23

@
+ 0.88 %, 19.28 N% aﬁd 6897 * 3.@-% for dimethoate, carbendazim and
&
chlorpyrifos, r Mvely at 25
&J '

"“eﬁga °C the % removal was improved to 95.48
+ 2.32 %,@ 0.35 % and 1.15&#6.9 % respectively, comparing with control

44.?& 2.78%

%4 +0.32%
17+ 2.53

sampl fect of in asmg t mperature from 25°C to 37°C did not show any

N
squ difference (P > Ob& This could be interpreted as due to the ability of
‘@nt to dissolve waxes and therefore pesticides within epicuticolar waxes (Chung,
018). However, due to their lipophilic properties, some pesticides cannot penetrate the
fruit because of its polar composition. Similarly, Sheikh et al. (2012) reported that the

solubility of pesticides in both tap water and detergent’s solutions were a significant
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factor in soaking. Soaking with detergent solution improves the solubility and thus

reduce pesticides residues. Yv

Table 5.2: Removal (%) of Pesticides in Dates by Detergent (1%) Solut'o‘w Mins
at 25 and 37°C *

Temperature  weg.,,
25°C X"C

Detergent 1% Solution

Dimethoate 91.23+0.88 * Mi 2.32 %
Carbendazim 19.28 +0.84 Y?HM +0.35 *
Chlorpyriphos 68.97+ 3.11 # 1.15+6.9+#

Note: Values with (*) are significantly different (P<O0. '\d

5.2.3  Effect of Sodium Chloride Solutions o icides Resid elnG\%a?

s
ew esid%tj‘ghown in

hlaride solutigns in tap water

The effect of NaCl solutions on % remo ?’Me

Table 5.3. Washing by 1 %, 2 % and 3 % Ndlum

at 25°C for time duration of 5 min, showeehhigh % remov. fdm@oate ranging from

97.75 % - 98.43 % and relatively rem o@% d@n ranged from 17.42 -

22.39 %. While chlorpyrifos 9 oval ranged %et\la& 67.39 % - 68.35 %. The

result of current study is in Tent |th t repo |n the literature regarding the
C

efficiency of NaCl inre the pe‘st id eyde rom fruits and vegetables. Kumar
et al., (2000) repo'Q@ 91%|an
green chili aft ng nts;

washing i ter#'SimilarlyyH

% of q@ermethrm residues were removed from
q sa&gbrutlon in duration of 10 min followed by
mat@;eddy et al., (2014) found that % removal of

pestici idues in 6 eg’after-being soaked in 20 g/kg salt solution for 10 minutes

reported that sodium chloride 2 % and 5 % achieved dimethoate % removal of
%, 47.3 % and 50.0 % in washing duration of 5, 10 and 20 min respectively from
cucumber while chlorpyrifos % removed was 53.1 %, 52.2 % and 66.7 % for same time

intervals, respectively. The viscosity of NaCl saturated aqueous solution (1.93 mPa-s)
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and its pH may be increasing the ability of water in removing the pesticides. However,
temperature and concentration both affect the kinematic viscosity of an aqueod?ml
solution. The kinematic viscosity of the NaCl solution decreases as the te re of
the solution rises. Alternatively, increasing the concentration of NaCI‘Wksult in an

increase in viscosity (Akoulov & Wiens, 2018). ?

Table 5.3: Removal (%) of Pesticides in Dates by washing in t Concentrations
of NaCl for 5 Min at 25°C

Concentration (w/v) 1%
Pesticide Pest|C|de %r vaI
Dimethoate 07.75£1.23 » 9&‘*
Carbendazim 17.42 £1.5 +1. 64* 6 *

Chlorpyriphos 68.35+156 $ZIL¥1 @ 1 67 3\35 56 +
es |

Note: (*) Numbers in columns are significantly ererlt'\ R'

5.2.4  Effect of Sodium Blcarbon@ons on P cides@sidue Removal
Effect of different concen ' was -\mperature of sodium

bicarbonate (NaHCO3) soluti Yo re I of pest :) idues is shown in Table

5.4. High % of dimethoate, da2| an orp reS|dues which ranged from

9489+073%t0989% /01335_ (}%to 5+8.06%and73.11+0.95to0

100 % were removed. twas oqser atin ing in temperature and concentration

)

at1 % and 2 % C exer
of pesticid |st onc@yatlon 3%, the effect of solution concentration

While
becam E d man s, th@reasing of temperature and contact time did not

sh

Tific@ﬁect (P<0.05) on improving the removal
'

ificant effect on % reg({&val of pesticides’ residues. By washing with NaHCO3
utlon almost 100 % of chlorpyrifos was removed at all time intervals and no
|due was detected in the filtrate. Although % removal of carbendazim were found to
e the lowest among the group and not exceeding 27 %, increasing the concentration of

NaHCOs solution from 1 %, 2 % and 3 % generally showed a positive effect on the %
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removal of carbendazim. These findings agree with that revealed by Liang et al., (2012)
who stated that both carbonate and bicarbonate solutions at concentration 2 % a?%
(w/v), had contributed to the greatest loss in organophosphorus pestici@nely,
chlorpyrifos as 75.3 %, 77.8 % and 81.5 % at 2-, 10- and 20-min soakifg; ectively.
In addition, the study concluded that the soaking with detergent solutiafs has also been
shown to be more efficient than tap water. Pesticides that are OM stable at acidic
pH can be hydrolyzed by the alkaline solution treatment. y.knc'wn that sodium

bicarbonate and sodium hydroxide solutions are effective, at di o\\ﬁ@_dsecticides.
@

azole and s‘we‘\%‘z;ues

diu% ate.. 0

Y
Y.
Table 5.4: Removal (%) of Dimethoate, zim, and Chlorpyri esticide by
nt@

Yang et al., (2017), reported 99 % reduction in thi

were removed from apples after 15 min treatm

Sodium Bicarbonate Soluti ifferent-Concentrations (1 %, 2 % and
3 %), Temperature (25°C a ), and Ti nter of 2,5, 10

minutes (Mean + SD) % 0;\?

NaHCOs concentrations

Chlorpyrifos

1%, 2 min, 25 °C +1. 13.5456 73.11+ 0.9
1%, 5 min, 25 °C 135 + 0.50 159 0.06 82.21+ 8.40
1 %,10 min, 25 °C 297.88 +2.74 \2?1; 6.41 87.48 £5.1
1 %, 2 min, 37 °C c) 95.90 £ 0.5 & 6.5+3.88 74.87 + 1.1
1%, 5 min, 37 ° 18.5+1.79 83.32+29
1%, 10 min, 24.9+10.3 88.43 + 3.69
2 %, 2 min 17.2+151 83.70 + 4.45
2 %, 5 mi 21.8+1.07 86.02 +3.9
2%, 10 \ ) 24.5 +10.50 88.26 + 3.44
2 %, °C : 18.6 +5.78 85.69 + 3.64
29%5 @ /‘ 46°0.95 23.6 +1.39 88.78 + 0.66
Min, 37°C £ 98374 1.25 23.8 +12.18 89.95 + 0.78
% min, 25 °C %X_r 0.012 21.5 + 10.55 100
5 min, 25 °C 38+ 0.04 23.6+8.12 100
\.%, 10 min, 25 °C 98.79 + 3.23 25.3+2.85 100
‘é %, 2 min, 37 °C 98.67 + 1.52 23.2+10.64 100
\ 3 %, 5 min, 37 °C 98.34 + 2.45 25.4+7.77 100
\l 3 %, 10 min, 37 °C 98.44 + 4.42 27.5+8.06 100
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5.25  Effect of Acetic Acid (AA) Solutions on Pesticides Residue Removal
The effect of acetic acid solutions on pesticides removal at d

concentrations temperature and time intervals was studied. Result derr@kd in
Table 5.5, showed that the % removal of the three pesticides wer ally and
significantly (P<0.05) increasing according to solution concentration,t€mperature and
washing duration. Dimethoate % removal was the highest and rangéd from: 73.49 -
96.74 %, while the % removal of carbendazim was the lo X.rarlged from 12.3 -
31.9 %. Chlorpyrifos % removal ranged from 75.88 - %. h.a\gjgdrl solution
icant in¢reasing ih ‘K@Kval

(f\afe' id in\/Xr—noval of
anwet al.;*(2005) ;@;Z:evealed that

the residue of profenofos was completwa/ed from e
soap solution or 2 % acetic acid s@'sw. Study\ndxte mz\ehai and Tan (2010),
N

concluded that acetic acid was %\ effective g;ent('Q e removal of residues of
the pesticides under investi mith I%@of residues from the samples

compared by 30—50%% caused by odlum}rbonate and 23-40 % removal
4
oLk, 2014

concentration, temperature or contact time exerted a si
of the examined pesticides (P > 0.05). The

pesticides residues was previously reported

ant @ soaked with 1%

’ &
caused by salt. Si WOsmT rted rinsing date fruits by 1% acetic
acid solution %’tem remo(;%"Sl.lZ, 88.91, 91.93 and 98.42 % of
¢ ! (,(?
chlorpyrifos_r at durati 5,’15(3 and 60 min respectively, while rinsing at
% NN
concentgationsef 2 % aceti ?cid im&%ved the efficiency of pesticide removal rates to
87.23 %03,93.36 %, 99.17 % a@Q.S % for the same time duration, respectively. As,
r%\h of pesticides undergo hydrolysis in presence of water, the acidity and
erature are strongly influencing this process (Burchat et al.,1998) and that could

N
xplain the activity of acetic acid solutions in pesticide removal.
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Table 5.5: Removal (%) of Dimethoate, Carbendazim, and Chlorpyrifos Pesticide by

Acetic Acid Solutions at Different Concentrations (1 %, 2

% and 3 %),

Temperature (25°C and 37°C), and Time Intervals of 2, 5, 10 minut

(Mean + SD) \
Acetic acid Removal % ‘(7
concentration Dimethoate Carbendazim (‘j%y ifos

1%, 2 min, 25 °C 73.49 £1.53 8.15+0.33 75.88 * 2.47
1%, 5 min, 25 °C 81.89 +2.98 10.95+1.35 +1.87
1%, 10 min, 25 °C 85.15 + 3.49 11.37 +1.36 93 +1.22
1%, 2 min, 37 °C 86.74 +5.87 11.22 +0.46 5.63+4.74
1%, 5 min, 37 °C 86.29 + 5.67 12.3+2.35 79.85+0.44
1%, 10 min, 37 °C 88.98 +1.23 32 .68 +2.17
2%, 2min, 25 °C 83.85+3.81 3.09%3.16
2 %, 5 min, 25 °C 86.21 +1.32 %@4 5.48
2 %, 10 min, 25 °C 91.33+1.05 8 1'1\72'
2 %, 2 min, 37 °C 92.23+1.95 25 +.04
2 %, 5 min, 37 °C 91.01+0.73 7.13£.0.63
2 %, 10 min, 37 °C 93.57 +1.47 88. 0.98
3%, 2 min, 25 °C 94.94 + 452 M2+1.73
3%, 5min, 25 °C 95.14 +5.68 &3 +0.37
3%, 10 min, 25 °C 96.42 + 2. % 49148 £3.31
3%, 2 min, 37 °C 96.45 + 1]\ O 92.53 + 3.09
3%, 5min, 37 °C 94.45 +3.35
3 %, 10 min, 37 °C 97.25+ 245

96.28 + 2:11
96.74
é’ ~

\
5.2.6  Effect of Hyd geRerom e'Squ ns @SthldeS Residue Removal
en;

The effect Hyd rog U‘ egons on pesticide residues removal is

roxnd(
shown in Table Ne eh@estic§ with hydrogen peroxide differed from
the pattern o@e S%so f! Tﬂaé'\!esults show that % removal of pesticide
w th ncreasing t@perature at fixed concentration of H>O5, and this

residues
ned by the na ure\‘ff the exothermic oxidative activity of H20O; as heat
sl down the exothermic §act|on and may reverse it. However, when both

e tration and temperature are fixed, increasing the washing duration leads to a

Osmve effect on the % removal of the pesticides. The highest % removal of dimethoate

was 98.76 + 3.01 achieved using 3 % H202, 10 min washing at 25°C. While the lowest
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% removal was 95.97 £ 1.05 at 1% H2O, 2 min washing at 37°C. The % removal rates
of the other pesticides showed similar trend regarding the temperature effew
highest % removal of carbendazim was 35.20 + 3.73 when the H20- conc@ was
1 %, at 25°C for duration of 2 min, while the lowest % removal was‘21°68, + 4.64 at
37°C in the same solution concentration (1 %) and washing durationgof 10 min. The
result indicates that the washing temperature is the most domi aer on pesticide’s
removal. Similarly, the lowest % removal for chlorpyrifo m 5.75 when the
H202 concentration was 1% at 25°C for 2 min soaking ion, iwfimum %
leo_&%%zr:ing
duration of 10 min. \-' \,Y*
i by O Y;t al., (2014)

2 @t of chlorpyrifos

removal was 84.0 2 + 1.97 when the H»O» concentra as 2 % at

The result agrees with the findings of the study ca

which reported that when the date frui coaaminate

solution and washed by 1 % H-0> %n, the W;c_go\moYaI f,c‘@orpyrifos were 47.33,
\
73.79, 76.30 and 77.80 %, whil 202030|ut' ncachi@ % chlorpyrifos removal

x &
0f59.82, 79.55, 81.56 and B%O' Whr e comtact t'n%(/\/as 5, 15, 30 and 60 minutes,

respectively. % \: bj“éyo
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Table 5.6: Removal (%) of Dimethoate, Carbendazim, and Chlorpyrifos Pesticide by

H>O> Solutions at Different Concentrations (1 %,
Temperature (25 and 37°C), and Time Intervals of 2, 5, 10 Mlnutesvem

2 % and 3 %),

+ SD)
H20: concentrations Removal %

Dimethoate Carbendazim Iorpyrifos
1 %, 2 min, 25 °C 96.5 + 1.05 23.34 + 1.59 67 %5.75
1 %, 5 min, 25 °C 98.31 +1.11 29.88 +1.45 \} 46 +3.13
1%,10min, 25°C  98.45+0.82 35.20 +3.73 82.55 + 1.25
1 9%, 2 min, 37 °C 95.97+1.26 21.68 + T 3.24 +0.49
1%, 5 min, 37 °C 96.96 + 0.61 30.1 9 424 251
1%,10min, 37°C  97.62+0.45 3255 + MB.M
2 %, 2 min, 25 °C 97.58 +0.45 30 + 5
2 %, 5 min, 25 °C 97.68 £0.19 Ef+'é~0 3
2%,10min, 25°C 9839+ 0.06 84. Q\z/Tl 97
2 %, 2 min, 37 °C 96.42 + 1.04 . 5182 + 3.46
2 %, 5 min, 37 °C 97.19 +0.90 \p 1 45 + 8.21
2%,10min,37°C  97.23+0 6% 30.83%.1. £,78.61 + 1.80
3 %, 2 min, 25 °C 96.83 + o.esx 5.6 5 (O 7727425
3 %, 5 min, 25 °C 97.05 % :z;_%xgz ,Q\ 79.48 +0.18
3 %, 10 min, 25 °C 8.76 % o 3L07£03L;  88.06%3.15
3%, 2 min, 37 °C 49 39 i@% 78.02+0.63
3 %, 5 min, 37 °C 9%5& 2.1 8.63{58.89 75.03 + 0.41
3 %, 10 min, 37 °C YE’ s & 29@ 3.77 86.05 + 5.33

' NS
) "C"

o )

m? an \ﬁte Solutions on Pesticides Residue

R

T ff potfs

rmal

nate (KMnOg) solutions on pesticide residues

shown in Table 5. Z@?é behavior of pesticides in potassium permanganate

was similar to that of hydrogen peroxide. Increasing in temperature when the

so?
entration of the solution and the washing duration were constant, resulted in

ecreasing in the pesticides % removal. This may be explained by the exothermic nature

of the oxidative activity of KMnOs. But when the concentration and temperature are
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fixed, the washing duration exerted a positive effect on the rate of pesticides % removal.
Percentage removal of dimethoate was ranged from 96.54 £ 1.06 % which was a
when 1 % KMnOQO4 at 25 °C for duration of 2 minto 98.75 + 3.12 % which @eved
when 3 % KMnOg4 at 25 °C washing duration of 10 min. Percen moval of
carbendazim was ranged from 22.19 + 5.78 % by 1% solution at 37Wduration of
5 min to 35.14 + 2.19 % which was achieved by 3 % solutign O4 at 37 °C for
duration of 10 min. % of chlorpyrifos removal was rang &:1. 9 £+149% to
86.38 * 4.49 % .The highest removal (86.38 + 4.4 wa aM‘sing 3%
solution at 25 °C for duration of 10 min. | .\C}T
The result revealed that the % remova tic% king\,‘fﬁ'KMnozl

solution was increases with the concentrw KMnO4 ution,ébgs;)aking time

while increasing the temperature fror@to 37° C Ited@%ecreasing the %

removal of the examined pesticidq\ich m %tri u@*to the effect of the

b}

exothermic nature of KMnOg4 r

ith the pesticides. Qe
\@ &
The result of the present stu agT ithitho @ined by Osman et al., (2014)

who reported that abo o%rof chlo in date fruits was removed by

_ '3

L
soaking date fruits&%KM \rrlsu 5 m@.ﬁd 70-75 % within 15-60 min while 2
% KMnOq4 rem&d 73 i 15 n(hj(fa'nd 84 % within 30 - 60 min. In kinetic
3 ‘

pyrifos fe
:

smarn and Iefgueé(aOM), it was reported that chlorpyrifos was

/t

research do
more e %)vev 0 ?ate fratt “after being treated with the various chemical
solug'Awhen compared to\c@ﬁing water. Their findings demonstrated that the
r Nﬂ of chlorpyrifos increased in the following order: acetic acid > citric acid >
‘%Jen peroxide (H202) > potassium permanganate (KMnOa) > running water, and
at the percent of pesticide residue removed from date fruit depended on the

concentration of tested chemical and the length of time the fruit was submerged in the
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solution. Furthermore, washing with water or soaking in salt solutions, as well as the
use of certain chemicals (e.g., chlorine, chlorine oxide, ozone, H20>, acetate, hwxyl

peracetic acid), have been shown to be quite effective in lowering pe vels
(Bajwa and Sandhu. 2014). In the present study dimethoate removal ﬂ& is higher
than that of chlorpyrifos that may refers to its solubility in water >1000 pg/L at 20°C
while solubility of chlorpyrifos is < 10 pg/L which considered poor. But the
solubility rule is not working with carbendazim which h mli‘y 29 mg/L and
showed the lowest removing rates with all examined chemicals mWQ%). The

low % removal of carbendazim may attributed to be enetrating y[fai‘-t}deep

date’s tissues and could not be removed withi

ap lied ing .@Q as it is

ouaver ewes%@ 7. Based on

this result, it is clear that the pestici o|uaity IS no ays@%minant factor in

pesticide removal but also the type %pestici \r&&e q@*being treated. These
N

findings agree with those obsel%An 'gni et .(ZO&O@ho concluded that there
[ estici§\n water and their reduction

was no relationship between _the Iuj/l

rates after washing. T 'ge behavior ariless@'only depending on the pesticide
4 ’ &

applied, but also d ding on|t:\rep: ndeﬁeearch (Burchat et al.,1998). There is

'Witktfe‘dox characteristics such as KMnQO4 and

systematic pesticide and readily mobile in

worry regarding,the tise o
\ ¢ (?
H202, whic ange the c n#'calcgr cture of selected pesticides, resulting in the
NN
producti erivati ay bé}nore dangerous than the original pesticide. When

_ by

it comesyto pesticide residue Ie@rs in fruits, such chemicals should not be utilized,
N

u%\ecessary. Certain organophosphorus pesticides containing P = S bonds, such as

hlerpyrifos, when they encounter oxidative reagents may produce their respective

xygen analogues, such as chlorpyrifos-oxone, which are more potent mammalian

acetylcholinesterase inhibitors than the original parent pesticide (Amdur et al., 1991).
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Osman et al., (2014) explored the formation of harmful by-products using either
KMnO4 or H20- as oxidative reagents by tracking m/z ions: 109, 197, 242, 2

298 for chlorpyrifos oxone, using gas chromatography (GC-MS). In @-MS
chromatogram, only a single peak of RT 12.14 min belonged to chlom%s, and no
intermediate or dead-end product was found under the experirrW conditions.
Furthermore, no hazardous by-products such as chlorpyr'fche, malaoxone,
methidaoxone, or methyl paraoxone were detected in the mr'ple extracts for

the time duration and the concentrations used. There um oWeters that

@
influence the action of oxidative reagents in the dev ent of oxans, il|cl iig the

solvent, pH, pesticide identity, type of reagent

temperature, as well as the composition of

al., 2004). However, washing with % fla reagents

pesticide residues or to achieve oth nical a\na&

ini@% the amounts of
g@ing maturation) must
\

therefore be used with caution,%ativegcan vel under some conditions.
S
X s
d ¢ &
N ©

wn
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Table 5.7: Removal (%) of Dimethoate, Carbendazim, and Chlorpyrifos Pesticide by
Potassium Permanganate Solutions At Different Concentrations (1 %, 2 %
and 3 %), Temperature (25°C and 37°C), and Time Intervals of 2, 5,
Minutes (Mean = SD)

S

Washing solution Removal %

KMnO4 Dimethoate Carbendazim Cﬂerifos
1 %, 2 min, 25 °C 96.54 + 1.06 25.07+1.55 + 3.63
1 %, 5 min, 25 °C 98.30+1.1 26.32 + 4.53 Wi 2.12
1 %, 10 min, 25 °C 98.44 + 0.82 29.49+4.11 1.57+151
1 %, 2 min, 37°C 96.95+1.27 22.19+5.78 61.49 +1.49
1 %, 5 min, 37 °C 96.94 + 2.61 7.51+2.51
1 %, 10 min, 37 °C 97.61 +0.45
2 %, 2 min, 25°C 97.56+ 5.46
2 %, 5 min, 25°C 97.67+0.19
2 %, 10 min, 25°C 98.38+ 1.6
2 %, 2 min, 37°C 96.41+1.05
2 %, 5 min, 37 °C 97.18+0.91
2 %,10 min, 37°C 97.2+0.77 .8 +2.46
3%, 2 min, 25 °C 96.82 + 4.@ o<<75.29 +2.6
3%, 5min, 25 °C 97.03 + 1,34 77.50+2.24
3 %, 10 min, 25°C 98.75 : 86.38 + 4.49
3%, 2 min, 37 °C 96. 75.94 +1.63
3%, 5 min, 37 °C 97&2 73.06+2.4
3 %, 10 min, 37 °C i 84.42 +5.32
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5.3 Conclusion

The results of this study revealed that the removal of dimethoate and chlo
from date fruits is dependent on the concentrations of tested chemm@!
temperature, and contact times. The efficiency of solution seems to be M'& NaHCO
>acetic acid > NaCl > detergent > H20, >KMnO4 > tap water. In¥>~of H20. and
KMnO;4 the temperature showed a negative effect on pestici emval rates which
may attributed to the exothermic nature of those oxidizing qg';]e obtained results
agree with the findings of Abou-Arab (1999), who revealed t tw‘of HCB,
-methyl is pj]&@vn'the
e K esti |Jg~removed
by washings is proportional to its water y anii t ctano@x;er partition

coefficient (Pugliese et al., 2004), wi aeptlon end@ behavior in this

lindane, p, p'-DDT, dimethoate, profenofos, and piri

concentrations of acetic acid and NaCl. Further

study, which showed a lower remo and les Tw p@fe optimization factors
(concentration, contact time eratlﬂ'e) euch%o , Which may be due to
carbendazim's ability to pe rat ro rwt@s This phenomenon should
be investigated in futu T

\-'vj <l
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