CHAPTER 3

MATERIALS AND METHODS %\

3.1 Extraction And Determination of Pestcide’s Residues in uits Using

QUEChERS Extraction Method and HPLC-DAD Analy

3.1.1 Chemicals and Reagents 2 '
HPLC grade acetonitrile, and methanol were o ed fro Wermany),
@
pesticides standards were of high purity from Sigma rich, Pestana .'Dir(%&.)ate
=
98%%)

(98.0 %), carbendazim (98.9 %), chlorpyrifos . Anhydro so@r acetate,
magnesium sulfate was from MERCK, KG% U

purchased from Fisher Scientific. \%

AN

3.1.2  Instrumentation % @ “ QL

Agilent 1200 HPLC systermawith iMete\e&é‘f)AD, Agilent Zorbax XDB

C18 5 mm 4.6 x 250 n%r;vjmn,’%ﬁ/te@% mM Ammonium formate, and

5% H0+5mM Armni f ﬁig\ bile B‘I@(}Y 20 pl injection volume, 0.2 ml/min
flow rate. & §

3.1.3 re atiory b_;"stlcidqé’}Standard Solutions for Chromatographic

lacial‘acétic acid were

ividual pesticide standards at various concentrations were made as stock
solutions in methanol and stored at 5°C (Dimethoate 1mg /mL, chlorpyrifos 1mg /mL

d carbendazim 0.25 mg /ml). Dilution of the stock solutions yielded mixed standard
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solutions containing the specified pesticides at various concentration levels, which were

utilized for spiking samples. All solutions were kept at a temperature of 5°C. Y~

Date fruits samples were collected from stores in Selangor, Malaysia, classified

3.1.4  Selection and Preparation of Date Fruits Samples

and labeled according to the species name, the exporting couqtmf ufacturing, and
r

expiration date. Each sample was divided into two portio portion was used as

tion eWe residues

X
and heavy metals contents. The second portion wa for spiki w’th‘ﬁe}icide

blank or control sample for equality control and deter

standards to calculate the recovery percentage pestiél e list of samples

used in this study are shown in Table 3.1. \, w\ g
& <
Table 3.1: Characteri

f Date Fruifs Samples

b 4
Sample no. Sample variety ple case\Tognlg 8 Expiration
IsSue date
1 Ajwa Loose 4 23/12/2018
Deglet Nour P d ISIA 12/2018

2 S

3 Lulu \ P -\ UAE 13/11/2019
4 Mariami Lo N UAE 22/1/2019
5 Zahdi - q Packed | 0 UAE 11/5/2019
6 Medjoo Packe UAE 2/12/2018
7 Zahdi, -2 ) ¢ ppackéd, 40 UAE 19/1/2019
8 MabN | NS Packed’ UAE 26/7/2018
9 Khddri Pac KSA 20/2/2018
10 ’ﬁ\ P - 3/2/2019
11 'ﬁ\g @gc ed UAE 28/12/2018

Packed TUNISIA

W

alfdates) f'

12 ades (Prome -

13 i Lpacked UEA 6/2/2019
14 hasouei QP\ Packed KSA 29/1/2019
1 % halas-I b 4 acked (paste) KSA 2/2018
A Frad \,T Packed UAE -
Roshdi O Packed KSA -
Mashrook Packed KSA 2017

8
\L@ Rabi Packed IRAN 19/9/2018
0 Safawi Packed KSA 23/3/2020



3.2 Optimization of Acetate Buffered Method (AOAC)

QUEChERS methodology was built on separating compounds in two imn‘?ﬂe
liquids depending on their different solubilities using a single step \@}Mvent
extraction and salting-out of the water using dehydrating salts, followeo'ﬂkepressive
solid-phase extraction (d-SPE) for cleanup. The method is emplo or pesticide
extraction from food stuff with water content >80 %. Ast Wuits have a low
water content of <20% therefore, there was need for mo rY.of he QUEChERS
methodology regarding to the factors involved in the extraetion an c}'em;d:onditions

agnesigm fa’e‘&@z}m,

)da N tional
K w;{.@\-/en iona

fac@ﬂs often not
ana@‘tal methods often

(acetic acid %, Acetonitrile (CHs-CN), water (H:

sodium acetate (NaCOCHj3) primary secondary-ami
analytical methods, the significance of NJ:S

considered. Hence, conventional opti tion/approache

not succeed to achieve exact design wever, Ini %u : ,@chemometric method
N
namely, Minitab17.0 softwar, ett-Igbrma desi@P—B design) statistical

technique was used in %g r above-me ed factors for modifying
QUEChERS method t%zme highest r; c‘g{/e@of dimethoate carbendazim, and
¢ &
chlorpyrifos in dat its usir]g i rforgn.ee liquid chromatography and DAD
&
\ ¢ ! O
(f) 2 9
&
3.21 creeming De }The E?fraction Variables

Yw
.ﬁis study, the chem@t‘ric method namely, Plackett-Burman design (P-B

@Staﬂstical technique (Manav et al., 2019) was used in screening the above-
i

oned factors for modifying QUEChERS method to achieve the highest recoveries

detector.

f dimethoate, carbendazim, and chlorpyrifos in date fruits using high performance

liquid chromatography and DAD detector. Seven factors of the extraction and clean up

70



solution composition were chosen i.e. (Acetic acid, 0.75-1.25% v/v), Acetonitrile (10 -
15 mL), Water (5-10 mL), Anhydrous magnesium sulfate (4000 - 6000 mg), An

sodium acetate (1000-3000 mg), Primary secondary amine, (20-50 mg@(zo -
50mg) (Table 3.2). The tested weighs and volumes ranges were chosmclude the
minimum and the maximum quantities reported in literature for extraction and cleanup
of fruits and vegetables. The main effect of each factor was inv; SN in 13 runs (12+
1 center point), and analysis of variance (ANOVA) and te %% onfidence level

were employed. The Plackett-Burman design (P—B desighy).expe 'mwe runin a
]

random manner to decrease the influence of unco d variable I\/Ibr@ the

effectiveness and applicability of the developed w% d in.@/mamples.
Figure 3.1 showed the flowchart of Sam [ odifi uffered and

Std. Run
Order order

11

1 4000 1000 50
2 6000 1000 20
3 4000 3000 50
4 5000 2000 35
5 6000 3000 20
6 6000 1000 50
7 6000 1000 50
8 4000 1000 20
9 6000 3000 20

6000 3000 50
4000 3000 20
4000 3000 50
4000 1000 20

50
20
20
35
50
50
20
20
50
20
20
50
50

71



Homaogenized date fruit sample (5 g) in

Comminution

50 mL centrifuge tube
I ! .
[ Modified acetate buffered method B J [ Unbuffered method A t\

[ 5g sample +10mL water ] [ 59 sample +10 mL water |—

=\

4

15 mL MeCN

[ Sonicated for 30 min

!

[ 15 ml of 0.75% HOAc ]

Y

l
.o

[ 69 MgSO.+1.0 g NaOAc ] [ 4g MgSQO4+2.0g NaCl '
l ~N 1. |
[ Vortex for 5 min

AT N D

Centrifuge 5 min at 4500 rpm ]

k
S N O

[ One mL supernatant in centrifuge tube

o= " 3 & —

[ MgSO. (150 mg) + PSA (50 mg) MgSO4 (150 mg) + PSA (20 mg) }

| Extraction

+C18 (50 mg) +C18 (20 mg)
LN

Vortex for 2 min P

= \' _ ] d-SPE cleanup
\ l v é 4
{ Centrifuge 5 min at 4500 rpm } —
¢

N —_—
<;1> | e 9 |
[ 0.5 - 1.0 mL supernatant transferred to vial for HPLC }

analysis

N

v . v

A [ Result from method B ] [ Result from method A ]

QUEChERS

ogire 3.1: Flowchart of Sample Preparation of Modified Buffered and unbuffered
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3.3 Chromatographic Analysis YV

For separation and simultaneous determination of the targeted pesti@} date
fruits, high performance liquid chromatography equipped with diod detector
(HPLC-DAD) was used. HPLC is always preferred for such function be€¢ause of its high

resolution, short analysis time and reproducible retention ti Met al., 2003) in

addition to low operation temperature to avoid degradzﬂ@'zof pfsticide residue.
Y.

3.3.1  HPLC-DAD Method Development for Se ion of the Targét _P@'cides

The objective of developing an analysis

in precision and to reduce bias errors,
significant improvements in precisio@

benefits such as low cost and shor@sis time: [ L;d'x\hree major effective
N

factors were optimized for sele% bes i itions namely, wavelength,
mobile phase composition flow rate.
, N
S
Y

3311 Optimization Deteic elegb'm HPLC- DAD
In terms of robustnes 'sitiv{lﬁéﬂetermining the optimal wavelength at

¢
which to diieg& response &f the @Cék/te is critical. Achieving this is normally

N
perfor y the examinatien,of the&/ spectra for reference standards or by analyzing

the @ual UV spectra for component inside the chromatogram generated by
&5

\ray detector. Molecular absorption bands can be affected by changes in the

6 le solvent's composition, its pH, and its temperature. The optimal wavelengths for
et

ermination of the three pesticides, dimethoate, carbendazim and chlorpyrifos were

determined using the standard solution. All other chromatographic conditions (mobile
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phase composition and flow rate were kept constant while the wavelength was
examined at 249, 254 and 270 nm. The wavelength with less interference and stw
absorption for each of the tested pesticides was chosen as working Wavele®
-
3.3.12 Optimization of Mobile Phase Composition Y~
In order to improve the separation, mobile phases_with*waried ratios of
acetonitrile, methanol, and water with and without am 'Y;r at were tested.

Acetonitrile water systems were found not suitable ile ph sWe of poor
"AX

methanol er'9i€§0ith 5

|on§¢ﬁi ate,@endazim

al., ?;bdallah, et

oIIo@% advantages: it is
g@b gradient elution, no

N,

ecphase)?tt’ is simple to transfer the

separation for the target compounds. Isocratic elutio

mM ammonium formate was found suitable for
and chlorpyrifos in standard and sample extract

al., 2018). However, the isocratic eluti %’uos
a cost-effective and simple metho paration\so%

specific HPLC pump is necess%w th% mobi

method and between conse %jecl , eis g}éed to re-equilibrate with the

!
Solve rate is cont ul(ng@c?olumn efficiency. If the solvent flow rate is
N
excessively, , the £ Fds mot have enough time to reach equilibrium and
Willg&ven down the colu®1eaving a long tail. When the solvent flow rate in
@chromatography is exceedingly slow, diffusion mechanisms cause band
& ening. The ideal rate for smaller diameter columns is lower than for bigger
iameter columns. As a result, larger columns can be run at a higher flow rate than

smaller columns (https://chrominfo.blogspot.com/2019/09/effect-of-flow-rate-on-
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column.html). For flow rate optimization in this work, the flow rate was varied at the
following rates: 1, 0.8, 0.5 and 0.2 mL/min. While fixing the other factors Vﬂ!s
mobile phase composition and detection wavelength. The flow rate that @ best

resolution for the three pesticides was chosen as optimal flow rate. ‘&

3.3.2  Validation of HPLC Developed Method
Method validation is an important part of creatin eche lprocedures and

assessing a laboratory's capacity to produce trustworth lytical rWA‘\naIyticaI
cesses for if'i@‘%est
parameters of analytical methods and em p% rela@zf overall
performance indicators such as Iinearity,ﬁ@ imib\of ection,@gE)), limit of
quantification (LOQ) (sensitivity), %, precisi and@mx effect, was

performed according to method rec%nded b 1/2013). Each one of
f S

these factors are discussed in da%)w. “« Q-
N RN
Y. J N
a

3.3.21  Linearity % tw“l Q-
’ &
Three sets (;f'@stancia metrgw, carbendazim and chlorpyrifos were
prepared. The fi&t{ nsi ollo@concentrations: 2,4,6,8and 10 pg/mL.

i
¢
The second Q@built p fro tlﬂé ftIJI(E)R/ing medium concentrations of 0.2, 0.4, 0.6,
N
0.8 and %Iﬁ MMrd setconsist of the following: 0.02, 0.04, 0.06, 0.08 and
N
0.1 L. Each set of star@é was injected in triplicated into the HPLC -DAD

S X The calibration equation and correlation coefficient (R?) for each pesticide

&E calculated using linear regression analysis of peak area and concentration.

method validation, which considers the most importa
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3.3.2.2 Limit of Quantification and Limit of Detection

The sensitivity of HPLC- DAD method was expressed as limit of detection )

and limit of quantification (LOQ). LOD and LOQ of the three pesticides H‘@WGI’

calculated from the calibration curves as following: LOD = 3.3*0/S ano‘ég 10*0/S.

('D

Where, o is standard deviation of regression line and S is the slope thWation curve
(Szepesi, 1990; Zalat et al., 2014). \’
3.3.2.3 Accuracy Y. l

The accuracy of an analytical method is ident as eWty of the

d the precision dre _@rtant
ith the’a pr (Manoli
i ocess

i fluen@;zt.he accuracy
effe@f the errors. The

calculated value to the true value obtained. The accura
quantitative parameters to assess the errors assogi

and Samara, 1999). Therefore, |dent|fy|ngt

IS necessary to obtain a smart techM)n

accuracy of the developed method valuate Wh f '\ery studies by spiking
\
known amounts of standard soh% the ﬂate S p;les(Q iked samples (controls)

from all samples was prep by“the T way an g%yzed Recovery experiments
ntra

were performed at thr d conc

“ng O~®'O 1, 0.15 mg/kg. It was done in
4

accordance with theSEuropean

Pesticide Resid %

validation i t geo 70-1 "/{ane-j D of < 20 %.
o $

33 A Precision c.}'

C|S|on is the degree of agreement between individual tests performed on
d rent batches of a standardized sample when the procedure is used. As a rule, it's
ported as the standard deviation (SD) or relative standard deviation (RSD %) based

on more than five standard replication measurements at different concentrations - low,

S,

|on%(u.dance Documents for Monitoring of

201&)-§4h|ch defined mean recoveries for initial

76



medium, and high concentration (Green, 1996; Miller and Miller, 2005). The system
suitability of the method was evaluated by intra-day and inter-day Pr?ﬂ.
Concentration of (2 pg/mL) from each pesticide were spiked and analyz@imes
on the same day and on three consecutive days (Ganzera et al., 2002)™®he relative
standard deviation was calculated as following; RSD = SD/X, where SB'is the standard

deviation and X is the mean of obtained concentrations. \,

3.3.25 Matrix Effect z l

The effect of the date fruit matrix (ME), suppres or enha at, g(;Lthe

. _ >
pesticides studied was determined by comparing lopes of the er’[ caifBration
4

curve (SCC) and the slope of the matrix matcrwmibra QN ¢ (Ml\j"gg both of

which were created using five concentrtwels , 6, /mL) and the

formula described by Ferrer et al., (201 i
\3 £

ME (%) = (slope of MMCC — slope,0 C)A CC&;& 00

“« Q-
@) E RN

\ R

Based on the c‘!cmitz ratio from
classified as soft, me{m, S he.
etal., 2008; Ab@ al., .

3.3.3 %%Fiso? f :e E@ency of the Modified Acetate Buffered

&u ChERS Method @the Original Unbuffered QUEChERS
\
we modified acetate buffered QUEChERS method (AOAC) was compared with
t

riginal unbuffered QUEChERS method regarding to the obtained recoveries of the

Q&lmined pesticides at spiked concentration of 0.05, 0.5 and 0.15 mg/kg. Table 3.3

shows the quantities of components of the modified AOAC and the original QUEChERS
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Table 3.3: Comparison of the Modified Acetete Buffered QUEChERS (AOAC)
Method and the Original unbuffered QUEChERS

EXP. ACELIC L 1.CN Water MgSOs NaOAc  PSA NaCl
acid % P

Original 0 15mL 10 mL 49 00g 20 mg % 209
Modified
Buffered 0.75% 15mL 10 mL 609 1049

50 mg *\
QUEChERS T

3.4 Analysis of Real Samples

In this study, according to the screening result of mgri), the modified
QUEChERS acetate method was applied according t opti Msult The
components shown in Table 3.3 which gave the hlgh?overy and | 1r ‘P\sb'were
used for extraction and clean-up of the real sam llowif omo&/gfzed date
fruit samples were weighed and put |nto trﬁ\uge es aq@h‘g] 10 mL of
deionized water were added to each tu\h)nlcated |®5 mL of acidified
acetonitrile (0.75 % glacial acetic a d ortexe Wm E}‘r a mixture of MgSO4
6g and CH3COONa 1.0 g W to %e t uvor d again for 2 min and
centrifuged at 4500 rpm fo m| e sup tant was transferred to 2 mL
Eppendorf tube contal@ giq;% ¢1 and 150 mg of anhydrous MgSOa.
The mixture was i dlately i d vor for 2 min and then centrifuged for
5 min at 4500 rpm. ' as f d through Agilent 0.20 um Nylon filter
into 1.5 mL |als/or ch miog(:.p?lc analysis.

)
3
35 &th Risk Assessmen Examined Pesticides
alth risk assessment for examined pesticides was calculated using the method
Q rted by Kumari & John (2019). For each pesticide, the estimated daily intake (EDI,
g

/kg/day) was defined using the following formula recommended by FAO/WHO

(1997):
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EDI = C * FER/BW
(3.2)

where EDI is the pesticide's estimated daily intake, C is the pesticide's S|dual

concentration, FER is the daily consumption rate of food per capita, and B the mean

weight of the human body. The date fruits consumption rate was taken the National
KSA food consumption which is the highest in the world (10 apita). Children's
and adult body weights were assumed to be 30 kg and 6 spe(itlvely (USEPA,

1989; USEPA 1996).

‘ 4
The health hazard index predicts the risk o(@m health rc’s a’.si?mated

with the consumption of food contamlnated r rdues. As/shown in

equation (3.3), it is expressed as a ratio Mted dﬁly ke ( to acceptable
t? &

daily intake (ADI). ADI for pest|C|des f madapted O/\/\@) (2017):

(3.3) Q_
\{o

N
where HHI is the indexgef health hazarLj if th§|mated daily intake and ADI is
b g

acceptable daily pest|C|de residue
&
3.6 Investl nd Opti z?i'on ousehold Methods for Elimination of
eS| s fr; rU|ts

th esearch the conta@ﬁlted date fruits were washed with tap water and

V. S solutlons such as detergent (dishwashing brand), sodium chloride, acetic acid,
%n bicarbonate, hydrogen peroxide, and potassium permanganate. The effect of

perature contact time and concentration of the washing solutions were examined.

Figure 3.2 shows the steps of elimination of pesticides residues from date fruits.
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3.6.1 Instrumentation (')

UV spectra were recorded on Cary 50- UV-VIS spectromet

software. Y ,
3.6.2 Chemicals and Reagents z

2, 2-Diphenyl-1-(2,4,6-trinitrophenyl) hydrazin- DP H),\Eqdaocalteu
reagent, Gallic acid, Sodium carbonate and cc@od sulfuric |<1 9@ were

purchased from Fisher.
0\ S‘C

3.6.3  Preparation of Pesticide’s tlo or Contami tlo@’Date Sample

Pesticide’s solution was pre accordin % e described by Gouri
\

Satpathy et al., (2012). A mlxtn%stm&e s dard(s"?l tion 20 pg/mL contains

yrif‘(g d carbendazim was diluted

of the following pesﬂudeﬁ}hoa’e
using deionized water % e final €onc }rzltlobf 20 pg/mL. 500 g of date fruits
4

was washed with d |zed W@ m|n o remove the adhered dust and then

immersed in th es es 0 u for two minutes to allow for pesticide

¢
deposition e follfve b alf'dr i g for 2 hrs. The contaminated samples were

put in plésti e and her gerator for analysis.
3
N
3 Preparation of Washing Solutions

Q In addition to tap water, different washing solutions were prepared as the
ollowing: Dishwashing brand detergent solution (1% w/v in deionized water), sodium
chloride, acetic acid, sodium bicarbonate hydrogen peroxide, and potassium
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permanganate were prepared in three concentrations each (1 %, 2 % and 3 % w/v) in

deionized water according to the methods described by Satpathy etal., (2012) anw,

etal., (2017). @

3.6.5 Washing of Contaminated Samples ?

The contaminated samples prepared in Section 3.2.3 were divided into two groups
A and B. i) group one (A). Group A was divided in two gr Z anti A2 which were

kept as controls for both pesticide residue analysis an ritio vwimination
respectively. ii) Group B were washed in the wa@utions or | r\'al_& 2, 5,
and 10 min), after an initial 15 sec gentle rotati nd to imi e r%mocedure
of washing in the households. Date sampl@i—d‘ie\ 1 hr@rseeds were

removed and the flesh was chopped a vcld}i into two ps @ﬁﬂd B2. Group B1
was extracted for pesticide residue @Sses an \p%Z Q"kept for determination
\

of washing effect on nutrition he agtivit asl(éa on pesticide % removal

and its effect on nutrition v %ev com ‘f)':l of the data collected from
the analysis of the W%§d~unwlhed ;rhpi@as shown in Figure 3.2 and is
explained in the fw se® %(30

&
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5009 date fruits
samples

l

[ Emersed in 20 pg/mL

pesticide solution for 2 min

),
4

v
Group A (unwashed) divided into Dried and divided to two
two group and kept as control; (A1) groups, A and B
for pesticide analysis & (A2) for
nutrition value * 2
¥ Group B washed with various
solutions and optimized under
Comparing PS residues & nutrition different conditions of (conc.,
value before and after washing T, Contact time (2, 5 and 10
min) l
A v

b

Tap water Detergent

NaHCOs3

NaCl

at 25 and (1%) at 25 (1,2, 3%) (1,2, 3%)

37°C for 2 and 37°C at 25°C a3t72:3: ?nd

and 5 min : and for °C for
for 5 min 2.5.10

@ Y.
LY
Acetic acid H,0, KMnO4
(1, 2, 3%) 1,2,3%) (1, 2,3%)
at 25 and at 25 and at 25 and
37°C for 2, 37°C for 2, 37°C for 2,
5min 5,10 min 5,10 min 5,10 min

min

(B2) was extracted for

determination of washing effect
on nutrition value (TS, TP and

(B1) was extracted by modified
QUEChHERS for pesticides analysis
after washing using HPLC-DAD A
AC) using UV

RN N |

Results from analysis of A1 and B1 were compared to calculate Pesticide % removal and

Washed samples (Gr. B)
chopped and divided to
two groups B1 and B2

A 4

Results from analysis of A2 and B2 were compared to calculate washing effect on nutrition
value

T >
&
i (stleps for Elimination of Pesticide Residues
ect on Nutrition Value

T
«Q
c
=
D
w
N
3?
D
& 9
=
78
=
O
=8
C'?” 3
2
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3.7 Determination of Washing Effect on Date Fruit’s Nutrition Value
The effect of washing on date fruit’s nutrition value was studied thro

following factors: Total sugar, total phenolics and the antioxidant activity(s%\ging

activity of DPPH free radicals). A

3.7.1  Preparation of Water Extract of Date (Flesh) Sa IN

The water extraction of date fruits was done accord 0 the n]ethod described
by Biglari et al. (2008). Washed (B2) and unwashed (A tes s mw chopped

L

into small pieces. One gram of the small pieces fro sample eﬂtrg@ with
10 mL of water at 25°C for 24 hours. The date s weré fi : anc@?é filtrates

were kept in the refrigerator for determinatiw ompa\riso enu

washed and unwashed date samples. \
Gy N
A
AN 5
3.7.2  Total Sugars Determ%m thg Dat ampl(s.
The Sulfuric Acid—U\‘ \Mﬁd deseribediby Ag%meh et al., (2013) was used
with some modificati(w

value of the

“o“ e@:entrated sulfuric acid is rapidly

&
mixed with 1 mL of Water 1 itrate gwmg/m L) or glucose standard solution
in a test tube and vortexed ue te:«éﬁé rapid rise in temperature within 10-15
of

o !
seconds afte &@ditio
sk

su ri{a@e solution was rapidly cooled in an ice bath
for 2 m%

N
readuusing UV spectrophotom@Fig 3.3). Blank solution was prepared using the same

bring’it down,to roem temperature. The UV absorbance at 315 nm was
%as above, except that the dates extract was replaced with deionized water. The
tanda

€
OWS. €

rd curve was prepared using 0, 20, 40, 60, 80, 100 mg/mL solutions of glucose in

ater. The total sugars value was calculated from the equation of calibration curve and
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expressed as glucose equivalent mg/g fresh weight, which is a common reference

compound. Y-
A

[ Unwashed chopped date flesh (A2) I washed chopped date flesh (B 2) ]

| |

1g extracted with 10 mL water at 25°C for 24 hours and
filtered

concentrated H,SO,

l

[ Shaked for 30 s,cooled in an ice bath for 2 minutes }

l

[ UV absorbance was measured at 315 nm ]

N
Figure 3.3: Determination of; Sug@;(e??i)l@sﬁuit Samples
N

% Q—
3.7.3 Determination of T enolic ts |A<tﬁe Woashed and Unwashed

Date Fruits S

[ 1 mL of date water extract filtrate (or glucose std) +1ml }

Determlnatlo dnépcordlng to the method reported by

QQ
McDonald et al. @loca reagent Folin Ciocalteu reagent was

prepared by d t neentr 5;1 re by the ratio of 1:10 with deionized water.

Diluted d extr ectlon 3.3.1 (0.1 mL of 1mg/mL) or phenolic

standa S mixed with %L\ﬁjﬁn Ciocalteu reagent and (3mL, 1M) of sodium

ca ate a2COs. Solutions Xre heated in water bath at 45°C for 15 min. The total

ic content was determined calorimetrically at 765 nm. The standard curve was
&pared using 0, 50, 100, 150, 250, 300 mg/L solutions of gallic acid in methanol. The
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total phenolic value was calculated from the equation of calibration curve and expressed

as gallic acid equivalent (mg/g) of fresh weight). Yv

3.7.4  Determination of Antioxidants Activity (Free Radiﬂkavenging

Activity) of the Washed Date Samples ?

The scavenging activity of DPPH free radical of date frqitsw done according

to the method reported by Oktay et al. (2003). Date fruit pre‘:)ared in section

3.3.1 were used in each reaction. 200 pL date extract (1 L)i mWas mixed

"AX
| was lse k)\a[@mple
temp'e , the{e‘ﬁﬁction of

abso‘ba\at 7& Unwashed

sample extract was used as positive troia Each experi ent@% triplicated. The

DPPH inhibition % was calculated ﬁgsthe foI!o\gﬂ%u |gﬁ\

DPPH Inhibition % = {(i ance of.contr —'hbsg@ﬁnce of test sample)/
0 N
o0 X &

3.8 Assessment owlw I\/‘ tent% Washing Effect on Heavy Metal
Contents & {Q
\ ¢ ! (..)('/
3.81 Inst ts ’ O
N

A%%sorm ;ctromé}r Agilent AA200 with Zeeman background

correctiop system equipped w@;hite furnace (GTA 120) and an auto sampler (PSD

1§M used. The purity of argon gas was 99.99%. Hollow cathode lamps were used
fored

with 4 mL of 0.1 mM DPPH-methanol solution. Me
for this experiment. After 60 min of incubatio

DPPH free radicals measured by reading

(228.8 nm and slit 0.5 nm), Pb (283.3 nm and slit 0.5 nm), Ni (352.5 nm slit 0.2

Q), Al (257.4 nm slit 0.5 nm), Sn (286.3 nm slit 0.5 nm) Cu (327.4 nm slit 0.5 nm),

As (189.0 nm slit 1.0 nm) and ( Fe 248.3 nm, slit 0.2 ). The instrument was operated
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according to the conditions recommended by the manufacturer. Atomic signals were

X
N

The working standard solutions (100 ppm) were prepared by?ing 1000 ppm

measured in peak area mode.
3.8.2  Preparation of Heavy metals Standard Solutions

stock standard solutions from (Sigma-Aldrich) using 0.05 M analytical grade nitric acid
(Merck, KGaA, Germany) as recommended by manufactu ’tve'r palladium (1)
nitrate (Merck, KGaA Germany) and ascorbic acid a-Aldri e used as
modifiers during the sample analysis. Solutions wer ared usin ch Z@/ater
All containers and glassware were cleaned by g |n Aite QIJT n (20%)

and rinsed with DDW water prior to use w\ g

3.8.3  Washing and Collectlon Dust T A

To determine the concen%of heﬁvy tals IQD@ adhered dust on fruits,

about 20 g from each sam We WE:, e wi “.}bout 15 mL in three portions
(30 seconds each) With% d wat (DI )“ah washing residues were collected
in beakers. All bea were pL‘t ates near dryness. The washing residues
were kept in refrigera and r&{/ms of heavy metals in dust. The washed
¢
samples wer &) cut in to sli esén(tjat for digestion and analysis of heavy metals
o N
in the ti Idjaig’et al #2011) 4\

A \e"""

Dlgestlon Procedure

Q Sample digestion was done according to the wet digestion method described by
I

djain et al., (2011) which modified from that of Hseu (2004) and Zheljazkov and

Nielson (1996). 1g of each date flesh sample or dried washing residue (dust) prepared
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in experiment described in section 3.8.3 was added into conical flask contains 15 mL of
HNO3 65 % and heated on hotplate in fume cupboard for 30 min. 20 mL H> 0
were added in portions (5 ml each) to get clear solution. The mixture V@Ed at
110°C until a clear solution achieved. After complete digestion of the s the flasks
were allowed to cool and then diluted by 10 mL acidified deionizedfwater to avoid
precipitation. Then solution was filtered using Whatman Ng_O. Iiter paper. The

1.

filtrate was made up to 50 mL with DIW and kept for GF

3.8.,5  Optimization of Digestion

To optimize the adapted method describ

tion\&'& dete@i?\ation of

rameters™ cludi@gr;position of

HNO3/H20> mixture, digestion temp re 91d dissoluti timé':ere optimized for

mineralization of date sample. Fou%ents we\c'hogen o;{)\ptimization according

heavy metals in date fruits matrix, the follewing

N
to their melting points, Sn (It%eltin@ poi ,ch((Q ium melting point), Fe
(highest melting point) an*imic is*su ate @?C. The temperature was

adjusted at 70, 100, 1% nd 1301: d I‘Qd tgestion of 1 g of date flesh sample
&

%

with 35 ml of 15: Os/Hsz\ld\l'niXtU% r wet digestion. Obtaining the clear
colorless solutiw onsi in int‘é&ﬁ'or on the mineralization completion.
The di % tim w‘ ie&er;r?lS to 90 min, at intervals of 15 min, during
the min% nofd samﬁ.k}eated at 110°C with 35 ml HNO3s/H»02 (15:20)
acidsmixture. The results obta@fndicate that a minimum of 60 min digestion time is
‘@t to complete mineralization and getting acceptable recoveries for the tested
le

ents (Fe, Sn, As, and Pb). The composition of HNO3/H20, mixture varied during

e mineralization by heating at 110°C for 60 min. The best results were obtained with
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the acid mixture ratio of 15:20 HNOs/H2O.. Increase of ratio from 15:20 to 20:20 and
25:20 did not influence the mineralization of date fruits sample for wet digestioY'

From the optimization procedure it was concluded that the follo@thod
should be applied for digestion of the dust residues samples describe tion 3.8.3
and date flesh samples. 1g from each sample was added into conical flask contains 15
mL of HNO3z 65 % and heated on hotplate in fume cupboard oMn. 20 mL H20,
were added in portions (5ml each) to get clear solution. T ixture V\'as heated at 110
°C for 1 hour until a clear solution was achieved. Aftég.com et.e\tjgﬁon of the

‘X
sample, the flasks were allowed to cool and then dilu y 10 aci 'fifd @ized

water to avoid precipitation. The solutions the

u% an lx@ﬁ'Az filter
ized and%\gth for GFAAS
4&

O

"
S
&

paper. The filtrate was made up to 50 mL

analysis as explained in Figure 3.4. \: >
3.8.6  Validation of the Mo%igeslﬂ)n K)d

The accuracy of the modi met used for% sting the date fruit samples
was evaluated by rec tcy usirl th méths@escribed by Deribachew et al.,
4 $ &
(2015) by spiking t amples\iﬁw ard gm'ons of known concentration of each
metal regardingdhe L@Q of ' ent.(J spiked date fruit samples were digested
¢
following tEg% pracedur a;ﬁlieeji the digestion of the examined samples.
] . g

NN
Therefo from.ga ?ates le was spiked by two concentrations from each

element‘as the following: 20 @oo ppb of (Ni, Cu, Sn and Pb) and 2 and 10 ppb of

(%I 0 and 200 ppb of (Al), 5 and 100 ppb of (As) and 1 ppm of (Fe) solution. The
ecove

ries were performed in triplicates and recovery >75 % was considered satisfied.
he mean recoveries of the analyzed heavy metals were calculated from the following

equation.
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Recovery % = | HM content in spiked sample - HM content in unspiked sample | %100

HM content in spiked sample

(3.5) A
N3

The joint FAO/WHO group established standards fo i esti?ation of dietary

3.8.7  Risk Assessment of Heavy Metals

exposure to chemical pollutants, including heavy me Nationalsauth@rities must

]
ensure that food products do not include harmful chemieal compounds (hfaxgx;als,
rse

pesticide residues, aflatoxins) in amounts that li to adv aff%f‘&'ﬁe health

of the consumer, according to the FAONVO% h \tlon rg@:tz..An ongoing

system of monitoring food pollutants i %e neces prc@‘&consumers while

also facilitating international tradefin _food pr \s\ eddine & Parent-Massin,

N
2002). A risk assessment procq%at is Const vV g as new knowledge on

. N
pollutants, their linked health co uences;
]r

eir lence in food are all aspects
that should be investigate Z monitared a oo@nuous basis (Kuhnlein & Chan,

,
2000). The Estimaﬁ@i

@D

4
\e\p\ mea mi) for washed sample (100 mg
dates/day) for e Iate&%mming to the following equation.
¢
:El(ny: Ms *C
N

(3.6) %‘ ) <
Whew meal si g)(andv%d the mean metal concentration (ug/g). Estimated

N
e EDI (ug/kg bw/ 1}235 for (70 kg bw) were calculated from the equation

daK
%(Nasreddine & Parent, (2002):

imated daily Intake EDI (ug/kg bw/day) = EDI = EDmI / 70kg

3.7)
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where 70 kg is the average body weight.

Hazard quotients of the tested heavy metals was calculated from the equaT

HQ = EDI/ PTDI, where PTDI is provisional tolerable daily intake (u ay)
(3.8)

Pearson correlation coefficients of the studied elements in flesh angust were done

using Minitab software. Y'

3.8.8  Determination of Water Washing Effect on Metals
\
After determination of heavy metals conte@iate pl s'n AAS,
the washing effect on heavy metals contents w. at S: \,T

X
washing effect = [ + Coif)] 4&
(3.9)

o

where CD is concentration of me aﬂh ed d t a nd(qt is the concentration of
g
metal in the flesh of the fruit t SQ

(,)Y" | 'o\
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1g sample in conical flask digested
with HNO;/H,0,
(15:20v/v)

The mixture was put in hot plate at70-
110°C for 60 min until the solution
became colourless and near dryness

|

Cooled, diluted with acidified DIW and filtered using Whatman No.
0.42 filter paper and made up to S0 mL

Filtrate and heavy
metals standards
solutions

A4

GFAAS analysis

g

o Wer o
Figure 3.4: Flowcha%' Dir ion-and H@Metals Quantification

9
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