CHAPTER9

GENERAL CONCLUSION (,}

9.1 Conclusion
Acetate buffered QUEChERS (AOAC) was successfully mw and optimized
for date fruit matrix extraction and cleanup for pesticide’s |dig anali/3|s the factors,

and responses for optimization of the extraction and up ste wled using
]

Minitab 17.0 software and plackett-Burman (P%enmg esig p?ogrqm. The

rix effect (<420) fo?‘l.’he three
), ar@mas superior

O@g three examined

modified method showed high recovery and low

examined pesticides (dimethoate, carbend |m a ch

on the original unbuffered method r. a the re

pesticides. S
£
A simple, low-cost, hlg ancé liqui r raphy with diode array
detector (HPLC-DAD) metho as ‘ an ptlmlzed for simultaneous

determination of the highest fisk pesti€ides jthat quently reported in date fruits
! z 4 .‘
(dimethoate, carben Z|m, dl 0s) usin |socrat|c elution with mobile phase

methanol: Wate ), mon@? format. The peaks of dimethoate,

l
carbendazim, h orT ifos re retention times of 12.79, 13.60, and 23.53

@)

min, res Y, agd he W re ,@tlfled by comparison with the peaks of the

uthenﬁ ples. The Imear@]: the method was confirmed by the correlation

nts of linear callbratlon curves which ranged from 0.983 to 0.999. The limit of
%

ification (LOQ) for each examined pesticide were found equal or lower than of

Qﬁ EU-MRLs which indicates the suitability of the method. The validation principles,

including the accuracy (average recoveries), precision (RSDs), linearity and LOQ
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values, provided evidence that the method is acceptable for the analysis of objective

aimed of this work. Yv

The health hazard index (HHI) was determined using the mean pestiCi idue

concentration in each induvial date fruit sample. Despite the fact that théﬂ%ity of the

samples surpassed the EU-MRLs of the pesticides tested, there w?n? health risk

associated with any of the pesticides tested since no sample bm tolerable HHI
3

limit (1) for adults or children. However, chronic disorde e predicted if such

contaminated date fruits are consumed on a regular basis: \d
A
However, excessive date fruits consumpt@ resultf in bi adcmi@htion,
RL. As It, the preharvest

particularly for pesticides present at amounts O\Vg \
intervals (PHI), ADI, and MRL values fok, date" pestici

w sed i@gg producing
countries should be changed, and a co@ thorou

nito@egime should be
AN

&
cludi gudete@(?t, tap water, acetic acid,

&

NaCl, NaHCO3, H20, and ﬁ?m on I ci resig?\}removal from date fruit was
explored and optimize% g the soluti “c,'ométration, temperature, and contact
LK

time. \
% re &'ﬂ of pesticide residues in date fruits was
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The effect,of thersoluti
o2
ranged from 13— 100 % depe iné’or(tjh type of pesticide and the conditions of the
NN

experi epresented.in aturs&d concentration of the washing solution as well

. o
as t ature and washing cﬂ%ﬁ(ﬂon. The results showed that the greater role of
N

témperature and washing duration in increasing the capacity of solutions which may be

6 o0 the ability of heat to stimulate the dissolution and removal of the waxy layer that
0

ntains most of the residues, except KMnO4 and H202 which showed slight decrease

of pesticide % removal with temperature increasing, this may be attributed to the
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exothermic nature of oxidant agents’ reactions which can be reversed by increasing the
reaction temperature. Yv

However, carbendazim showed a relatively low removal percentag@" the
tested solutions, which may be attributed to its ability to penetrate int ep layers
of dates and cannot be washed out under the applied experimentalf¢onditions. The
behavior of carbendazim on the surface of date fruits should be investigated in a future

study. If the experiments confirmed the ability of carbend e‘rate deeply into

the layers of date fruits making the washing process di t or imp , it may be
B

necessary to stop its use or reduce the concentration %in order to te]:t @Ye;\lth
of the consumers. Furthermore, pesticide resid in frdit d bg?gnsidered
'\ = Sﬁas, such as
Hz(@i KMnOyg, it may

produce their corresponding oxy angueN j@\ues are more potent

S
mammalian acetylcholinestera:%ors ant arigiréﬁ.aarent pesticide. In terms
of pesticide residue levels i h’[,sud’ micals sr@be avoided unless absolutely

necessary. { Q’
4 2
The effect of Washing \[‘rm atio Eonditions including washing solution

concentration, \&hl time; perature, on the nutrition value of date
¢
fruit, specifi %al sugars ( ,6ta{5h nolic (TP), and antioxidant capacity (DPPH
% NN
inhibiti% ity), Wwas i Pstiga . As solution concentration, contact time, and

Wash@mperature increase@ﬂ washing solutions had a negative effect on total

S \ntent. The effect of washing solution on TS for 2 and 5 min seemed to be in

&

carefully. Certain organophosphorus pestﬁj@tont i

chlorpyrifos, when they encounter oxi&er gents su

£

v
)

eseending in order as follows: H>O > detergent >NaCl > H,0, >KMnOs >NaHCOs3
acetic acid while at 10 min, concentration of 3% KMnOQO4 or H2O, caused destructive

decreasing in TS contents >33 %.
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The effect of wash treatment on total phenolic contents (TP) was studied, all
treatments resulted in gradual decreasing in TP contents. Increasing in contaV'H!,
temperature or concentration of washing solution led to more decreasing in @Rents.
Result revealed significant differences (p < 0.05) in phenolic content samples
washed for different time intervals, different temperatures while chagge the solution
concentration showed less effect. The effect of temperature an cwration IS greater
than the effect of contact time. In general, the washing sol dYff.ec on TP contents

was in order as follows: KMnO4 > H20, > AA > Na aH Og&c@ﬁgent > tap
@

:@T

) ollo patt%‘(;imilar to
refer,@:zc:tal phenolic
contents. The presence of constituents\' h free ra sca\@\'ng activity, such
as phenolics and flavonoids, is w%own @;h? p @y cause of date fruit

antioxidant activity. Many r%rs have Govezsf?and reported a strong
et

And their AC content (Allaith,

water.

The effect of washing on antioxidant activi

that of TP. This is due to the fact that AC i

Vg

relationship between TP content | ruT
obsgrvel @It indicates that to minimize the
'3 &)

2008: Biglari et al., 2@;,5 lly, th

effect of washing ondate fruiti |‘f vall%(i.l‘/should be carried out at temperature
of 25 °C or IO\& con \:ﬁ]shmﬂéfe maintained between 2-5 min and the
solution co %on S oqu 1:2 /o(.')fhis issue should be investigated in further
study. & b o D)’ é\\

oA o

et digestion technig{e\)f'or digestion of date fruit matrix was devised and
i%\mbd in terms of digestion mixture, temperature, and digestion duration to assess
h

heavy metals level in the analyzed date fruit samples. Using a GFAAS

Qﬁ;ctrophotometer, the developed technique was used to measure eight heavy metals

(Fe, Al, Ni, Pb, As, Cd, Cu, and Sn) in date fruit flesh and adherent dust. The observed
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recoveries for all tested heavy metals at low and high concentrations ranged from 80.50

to 114.50 %, with RSDs ranging from 0.42 to 9.55 %, indicating that the estaw

approach is suitable. \

The contents of the essential and nonessential heavy metals in th ined date
(Table 7.5) samples were found similar with global values. Though¢Pb and arsenic
showed slightly higher concentrations in some samples, the esti Mily intake (EDI)
calculated from the means of heavy metal concentrations i &ru.it ramples showed
that all examined heavy metals are lower than the PTD lish Wf\ (2011).

sted that t infal&‘%‘t‘z;ese
er, % arse:;@ﬁead, and

that @Ere to those
the @@umption of these

The HQ less than one for all evaluated heavy metals

dates poses no health hazards to the consumers.

cadmium were 0.7, 0.18, and 0.013, resp

heavy metals may be a reason for wo %wsumers
toxic elements from other foods anc@srages is%%to 60 nt.

The statistical analysis sh%t allfhe cotre tior(g%z‘ficients of the elements
in date flesh are negative a@tica‘lﬂ%«%a s:é«:ept for the Cu with Ni, Sn

with As, and Fe with A% Al, which (:‘dosi®'e and statistically significant (P<
d &

0.05). The positive a’&igmf@m atiorgween Cu and Ni may refer to the fact

that both elements aréyincl
2013). The gﬂ@
contenté%ater
bet@most all heavy met@w’dust samples which may be because all of them are

‘go air contamination (Soleimani et al., 2018).

: The effect of water washing on various heavy metals deposited on date fruits was
vestigated. Washing for around 90 seconds at room temperature greatly reduced

heavy metal levels in all samples, and the results matched those published in the
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literature (Aldjain et al., 2011). The washing effect on heavy metal removal rates ranged
from 34.78 % to 0.95 %. The study found that washing date fruits in water canw

significant amounts of heavy metals adhered to them, lowering the risk t@ners'

health. A
<

9.2 Recommendations
1. To improve and optimize the HPLC- DAD eZped' method using

experimental design software to study the correlation EM possible
| _S

I d@ are .@Hate fruit
essoYtia d no@g;ntial heavy

parameters to the level of pesticide concentrat

2. To improve and optimize using the expeki

digestion method for determinati

metals in date fruits. \: )

o

investigated to verify th its pgﬁ

4. To optimize the efficienc WT solution ower temperature between 4

-20 °C and sh% tion of ordér to @ease the washing effect on the

4 ¢ &
nutrition va Nf date f \u&m expgnental design software.
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