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ABSTRAK

Bahan toksik yang mencemari alam sekitar boleh memudaratkan kesihatan,manusia.
Pestisid dan logam berat adalah toksin utama yang menimbulkan ancaman kepada alam
semula jadi. Pengembangan dan pengesahan kaedah-kaedah untuk mepgekSteak dan
menganalisis sisa bahan pencemar alam sekitar seperti pestisid dan logam, berat dalam
sayur-sayuran dan buah-buahan telah mendapat perhatian untuk memastikan bahawa
kadar bahan pencemar di dalamnya berada dalam had yang dibenarkan untuk
melindungi kesihatan pengguna. QUEChERS dengan penimbal asetat’ (AOAC) telah
berjaya diubahsuai dan dioptimumkan untuk pengekstrakan matgiks buah kurma dan
analisis sisa pestisid dengan menaplikasikan Perisian Minitab 17.0%dan program reka
bentuk penapisan Plakett-Burman (P-B). Kaedah yang telah ditbahsuai menunjukkan
pemulihan tinggi dan kesan matriks rendah (di bawah 20) untuk tiga pestisid yang diuji,
dua organofosforus (dimethoate dan chlopyrifos) dan satu kagbamat (carbendazim).
Prestasi kaedah yang diubahsuai berkenaan lebih baik-@afipada kaedah tanpa penimbal
asal dari segi pemulihan pestisid. HPLC-DAD telah dibangus, dan/dioptimumkan untuk
pengesanan serentak pestisid di dalam sampel buah, kurma yang diékstrak «déhgan
kaedah pengekstrakan dan pembersihan dengan pénimbal asetat ,ang ditbahsuai
(QUECHhERS). Kaedah ini disahkan dengan menéentukan parameter-parameter-analisis
dan statistik berikut: kelinearan, had pengesanan.(LOD), had kuantifikasi (LOQ), dan
ketepatan kaedah. Pemulihan (%) didapati berada/di antara*#Q1-104.2 %:,Di antara 20
sampel yang dikaji, dimethoate telah dikesan dalam 13 sampel (65%)~dalam julat di
antara 0.01059-0.053 mg/kg berat segar g€arbendazim dikesan dalam,semua sampel
yang dikaji (100 %) dalam julat di amtarfa 0.01485-0.3207 .mg/kg berat segar.
Chlorpyrifos dikesan dalam 12 sampel (60%)dalam julatgi antara 0,0324-1.543 mg/kg
berat segar. Penilaian risiko kesihatan terhadap“pestisid-pestisid yang dikaji dikira
berdasarkan min kepekatan dalam Setiap, sampel buah- kurmasWalaupun sisa pestisid
dalam kebanyakan sampel melebthi, MRL Suruhanjaya Ergpah, tidak terdapat risiko
kesihatan yang berkaitan dengam=pestisid-pestisid»yang dikaji memandangkan tiada
sampel yang melebihi had indeks bahaya kesifatan/(HHI) yang boleh diterima (<1) bagi
orang dewasa atau kanak-kanak™Kebgrkesanan beberapa kaedah membasuh untuk
menghilangkan sisa pestisid'dafi*tuah kurmagtelah diKaji dan dioptimumkan. Kaedah-
kaedah ini merangkumi'membasuh dengan aif paip, farutan sabun pencuci pinggan dan
tiga tahap kepekatan sama ada dengans NaCli asid, asetik, H.O. atau KMnOg4 (1 %, 2 %,
dan 3 % v/v) dalam dua sult berbeza, 25°C dan“37°C. Kepekatan pestisid berkurang
secara ketara dengan begtambahinya-masa sentuhar, suhu dan kepekatan pada buah yang
dirawat dengan larutan-larutan’ pencici yang berbeza. Kesan basuhan terhadap nilai
pemakanan kurma (jumlah gulasjumlah fenolik dan keupayaan antioksidan (aktiviti
perencatan DPPH)“elah}dikaji_dan, dioptimumkan. Kesemua rawatan menghasilkan
kesan negatif ‘terhadap nilai_pemakanan. Penurunan nilai pemakanan berlaku secara
beransur-afisut_d&ngan [bertambahnya~masa sentuhan, suhu dan kepekatan larutan
pencuci /Satu*kaedahspenghddaman.dan penentuan lapan logam berat dalam isi kurma
dan dalam habuk yang™melekatypada kurma telah dibangun dan dioptimumkan
menggupakan spektrofotometer GEAAS. Purata kepekatan logam berat dalam isi kurma
adalahesisama dengan  nifai  global dan  mengikut  tertib  menurun:
Fe>Al>Cu>As>Ni>Pb>Sn>Cd. Penilaian risiko yang dikira daripada purata kepekatan
logam Berat dalam sampel menunjukkan bahawa darjah bahaya (HQ) kurang daripada
L untuk setiap logam berat yang dikaji mencadangkan bahawa memakan kurma
berkenaan tidak menyebabkan risiko kesihatan. Kaedah membasuh buah kurma selama
lebih kurang 90 saat pada suhu bilik dapat mengurangkan kadar logam berat dalam
kesemua sampel. Membasuh buah kurma juga dapat menghilangkan logam berat
dalam julat dari 0.95 % hingga 34.78 %.
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ABSTRACT

Toxic pollutants are a major environmental concern that has put human health at ¥isk.
Pesticides and heavy metals are at the top of the list of environmental toxin$sposing a
threat to nature. Developing and validating methods for extracting and_analyzing
residual environmental pollutants such as pesticides and heavy metals in Vegetables and
fruits has become of great interest to ensure that the level of pollutants inthem is within
the permissible limits to protect the health of consumers. Thegacetate buffered
QUEChERS (AOAC) was successfully modified and optimized for date fruit matrix
extraction and pesticide residue analysis using Minitab 17.0 software and the Plackett-
Burman (P-B) screening design programme. The modified method @émonstrated high
recovery and low matrix effect (less than 20) for the three\pesticides tested, two
organophosphorus (dimethoate and chlorpyrifos) and on€ ‘earbamate (carbendazim).
The modified method outperformed the original upbuffered” method in, terms of
pesticide recoveries. High-performance liquid chromatoggaphy equippediwith diode
array detector (HPLC-DAD) method was developed,and optimized fer simultai€ous
determination of the examined pesticides in date fruit Samples extracted by /radified
acetate buffered QUEChERS methodology. The method was validated by détermining
the following analytical and statistical parametegssthe Tinearity,limit of deteetion limit
(LOD), limit of quantification (LOQ) and accurafy of the method. ThesreCovery (%)
was found to be between 101-104.2 %. Ameng the examineth20 samples, dimethoate
was detected in 13 samples (65%) and ranged, between 0:01059 - 0.053'mg/kg of fresh
weight. Carbendazim was detected in alhgxamined twenty-samples (400 %) and ranged
between 0.01485 - 0.3207 mg/kg of freshpweight. Chlorpyrifos*was detected in 12
samples (60 %) and ranged between 0,0324 - 1.543 mg/kg of £resh weight. The health
risk assessment of the examinéeh, pesticides™Wasfealculated” based on the mean
concentration in each individuahdatesfruit sample. Phaughtheresidues in most samples
exceed the European Commis$ign MRLs, therg was no health risk associated with any
of the studied pesticides as_no sample§ exceeded the<acteptable health hazard index
(HHI) limit (<1) for adults orghildren.{The efficiency-0f some wash treatments on the
removal of pesticide residues from the date fruits was'investigated and optimized. The
methods included washing’ by . eithertap< water, detergent solution and three
concentration levels‘ef either, Na€l, ‘acetic acidyH20, or KMnOas. (1 %, 2 %, and 3 %
v/v) in two effereptitemperature levels; 25°C,and 37°C. The concentration of pesticides
decreased dramaticallyr as centact fime, temiperature and concentration in the fruits
treated with differént wash gsolutions. The-effect of washing on date fruit’s nutrition
value were sttidied and/ optimized. Adl tfeatments resulted in a negative effect on
nutrition valuewslhe decrease in nytrition value increased gradually by increasing
contact time, temperature and, washirig solution concentration. A method for digestion
and determipation of eight héavy métals in date fruits flesh and in the adhered dust was
developed and optimized usingtGFAAS spectrophotometer. The mean concentrations
of heavy metals in date flesh are*similar to global values and appeared to be descending
in‘erder: Fe> Al> Cu>As>Ni> Pb> Sn> Cd. The risk assessment calculated from the
means of heavy metals concentration in samples showed that hazard quotients (HQs)
areMess than 1 for all the examined heavy metals which indicated that the consumption
oftthese dates does not cause health risks for the consumers. The effect of water washing
on various heavy metals deposited on date fruits was investigated. Washing for around
90 seconds at room temperature greatly reduced heavy metal levels in all samples. The
washing effect on heavy metals removal rates ranged from 0.95 % to 34.78 %.
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