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Abstract 

Pesticides have been used on plants to protect them and their 

fruits since ancient times,  

But we are not always aware of the types of pesticides and 

chemicals used and how dangerous can they be to us the 

consumers. 

In this research we focused on the types of chemicals used on 

palm trees and dates as a deterent against pests in general , 

through disection and extraction of the upper most layer and 

isolating it we were able to use a filtration method to get rid of 

all water , enabling us to analyize the chemicals in the GC-MS 

(Gas Chromatography Mass Spectrometry) (Fussell, and 

Hempstead, 2016 and EL-Saeid and AL-Dosari, 2010).  

Our findings were astonishing we found chemicals that were 

not supposed to be there like Furane and pheromones, among 

so many more that are carcinogenic and or highly toxic  

We included all the graphs concerning the chemicals and their 

concentrations as well. 

We also discussed the most common five chemicals 

individually and their effects. 
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INTRODUCTION  

Farming had initially started around 10,000 years prior in the 

Fertile Crescent of Mesopotamia (some portion of present day 

Iraq, Turkey, Syria and Jordan) where edible seeds were at 

first accumulated by a group of seeker/gatherers. 

Development of wheat, grain, peas, lentils, chickpeas, biting 

vetch and flax at that point taken after as the public turned out 

to be more settled, and cultivation turned into a lifestyle. 

Similarly in China, rice and millet were practiced and while 

around 7,500 years prior rice and sorghum were cultivated in 

the Sahel area of Africa. Neighborhood harvests were tamed 

separately in West Africa and potentially in New Guinea and 

Ethiopia. Three areas of the Americas freely trained corn, 

squashes, potato and sunflowers.  

Unmistakably the cultivated products would experience the ill 

effects of irritations and sicknesses causing an expansive 

misfortune in yield with a probability of starvation for the 

population. Indeed, even today with advances in farming 

sciences misfortunes occur because of irritations and 

infections run from 10-90%, with a normal of 35% to 40%, 

for all potential nourishment and fiber crops treatment. 

(Worland, 2017)There was accordingly an extraordinary 

motivating force to discover methods for defeating the issues 

that had caused nuisances and illnesses. The main recorded 

utilization of bug sprays is around 4500 years prior by 

Sumerians who utilized sulfur mixes to control bugs and 

parasites  (Unsworth, 2010) 

A pesticide is any chemical which is used by man to control 

pests. The pests may be insects, plant diseases, fungi, weeds, 

nematodes, snails, slugs, etc.  (Types of Pesticides, 2012) 

Pesticides can be categorized in various ways, but can mainly 

split into 7 types depending on the pest it can affect: 

1) Insecticides –  Affects insects 

2) Herbicides – Affects parasite plants 

3) Rodenticides –Affects  rodents (rats and mice) 

4) Bactericides – Affects bacteria 

5) Fungicides –Affects fungi 

6) Parricides – Affects larvae 

7) Lures – Lures insects towards a much stronger 

pesticide 

Also we would like to mention that not all pesticides are 

created to kill pests, some pesticides especially insecticides 

are sometimes designed to stop the reproductive cycle of a 

certain insect available on a certain crops that need protection. 

Pesticides are not always synthetic chemicals in the lab there 

has been a recorded use of multiple types of natural pesticides 

in farming that includes: 

ü Natural pesticides for Indoor use 

¶ Plant-based Oils (Botanical Pesticides) - offer a wide 

variety of indoor and outdoor uses against every 

http://www.livingwithbugs.com/botanical_insecticide.html
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indoor pest species. Dust, liquid and aerosol 

formulations are now available. 

¶ Natural dusts - are made from naturally occurring 

minerals like silica and boric acid, or plants. Use 

these in dry places where long-term control is 

needed. 

¶ Boric Acid - or borate insecticide is also available as 

liquid or powder (natural dust) for use mainly in 

structural pest control against termites, carpenter 

ants and powder post beetles, and in baits 

for cockroaches. 

ü Natural pesticides for Gardens 

¶ Tea plant oil and eucalyptus oil – is used to deter 

insects from a certain plant or fruit 

¶ Neem Oil - is used in gardens and landscapes against 

insects that chew on plants such as black vine weevil. 

¶ Insecticidal Soap - is used in gardens and landscapes 

against a variety of small, soft-bodied 

pests like aphids, spider mites and scale crawlers. 

¶ Rotenone - is an older, broad-spectrum natural 

insecticide used for a variety of garden and landscape 

pests. It is available as a powder or liquid. 

¶ Pyrethrum - is an older, broad-spectrum insecticide 

for use in gardens. 

¶ Diatomaceous Earth - Diatomaceous earth is a dry, 

powdery material (natural dust) derived from the 

shells of marine organisms. It is used mainly to deter 

and kill crawling pests both indoors and outdoors. 

(EPA, 2016 and DeAngelis, 2004). 

 

In this research we decided to conduct an analysis on a 

prticular crop very famous in the UAE which is Dates , we 

wanted to find out the types of pesticides used on these dates 

and if there is still any residue of them when bought from 

supermarkets . 

To do so we needed to collect multiple samples from diffirent 

areas around the UAE 

We collected three samples each from a different emirate : 

¶ Three samples from Dibba Al Fujairah 

¶ Three samples from Abu Dhabi (Al Rahba /Al Falah 

/Abudhabi island ) 

¶ Three samples from Al Ain  

Of each three samples ,one was brought from a farm and two 

were brought from supermarkets. 

Samples that were brought from the supermarketrs were made 

sure to be of local origins and of corresponding emirate. 

Most dates were heavily infested by multiple chemical 

compounds some were pesticides others  were not supposed to 

be there ,through using the GC-MS we were able to analyse 

and dicover all types of chemicals on the dates (Hladik and 

McWayne, 2012 and Wylie,and Meng, 2009) 

 

MATERIALS AND METHODS  

Research Design: 

The entire purpose of this design is so that we may extract the 

pesticides out of the date samples in a procedure called 

distillation. Distillation is a process in separating the targeted 

components of the substances from a liquid mixture by 

selective vaporization and condensation.  Each of the 

following materials will be displayed in figures and will also 

be labeled to what they represent: 

 

Heating Mantle (Figure 1.1) 

 

 

Soxhlet (Figure 1.2) 

 

http://www.livingwithbugs.com/use_dust.html
http://www.livingwithbugs.com/boric.html
http://www.livingwithbugs.com/neem_oil.html
http://www.livingwithbugs.com/insecticidal_soap.html
http://www.livingwithbugs.com/rotenone.html
http://www.livingwithbugs.com/permethrin_pyrethrum.html
http://www.livingwithbugs.com/diatomaceous.html


International Journal of Applied Engineering Research ISSN 0973-4562 Volume 12, Number 16 (2017) pp. 6012-6021 

© Research India Publications.  http://www.ripublication.com 

6014 

Condenser (Figure 1.3) 

 

 

 

Tubes (Figure 1.4) 

 

 

Boiling Flask (Figure 1.5) 

 

Thimble (Figure 1.6) 

 

 

 

Distillation Set (Figure 1.7) 

 

 

Location of study: 

There were many various locations that had been inspected to 

collect the data that was needed for our experiment, but the 

entirety of the experiment had been committed at Abu Dhabi 

University, where as the distillation and the GC-MS (Gas 

chromatography mass spectrometry) had been ratified. Before 

the experimentation, we’ve extracted the samples from three 

different cities across UAE so that we may observe any sort of 
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differences between the treatment of each of these samples. 

Later on questions had been asked to the environmental health 

organization to see the main the pest that was needed treated 

against, a pest which was called the Red Palm Weevil.  

 

Target Population: 

 The core target to this research was that we should find cities 

that where known for their dates and estimate them as the 

most likely to purchase dates around UAE, which where 

Dibba, Abu Dhabi and Al-Ain. Reason to why we’ve done so 

that we may determine as a higher majority in the population 

on what we consume at our day to day basis, especially 

concerning religious holidays in the gulf regions such as 

Ramadan. 

 

Sampling Procedures and Samples Size: 

The procedures were to extract natural dates from any pre-

registered farmlands or to deliberately purchase the dates form 

the three different areas that were previously mentioned 

(Dibba - Abu Dhabi – Al -Ain). The extact procedures into 

treatning the samples were to skin and peel the first two 

outermost dermal areas of the date skins and place them inside 

a 150ml beaker so that we may then later place the key 

component in extracting the pesticide, which was Ethyl 

Acetate; keeping in mind that different samples from all 

various locations were labeled accordingly as: 

1- Dibba 1-2-3 

2- Abu Dhabi 1-2-3 

3- Al -Ain 1-2 

The solvents that were used to extract the pesticides was Ethyl 

Acetate, a colorless volatile substance that is commonly 

known to make glue, cigarettes, nail polish removers and 

coffee. Once the dates are placed into the beaker, we later add 

around a 100ml of Ethyl Acetate on each beaker and wait for 

the samples to soak in around 1-2 weeks.   

 

Data Collection Procedure: 

For us to collect the compound data off the samples is to first 

use the distillation reflux (Figure 1.7) so that it may act a 

purification method to extract the pesticides for the GC-MS to 

analyze all the possible compounds within the resulted 

solvent. But for the distillation to proceed:  

¶ A 150 ml boiling flask will be added within the 

heating mantle, also adding soxhlet and the 

condenser according to that order. 

¶ Between the joints of the apparatus, grease will be 

applied so that they may easily slip to each other. 

¶ The thimble with the sample must be placed inside 

the soxhlet. 

¶ Tubes will be added to the input and output of the 

condenser so that the water may cool down the 

condensation process without overheating the 

apparatus at a verge of breaking the glassware. 

¶ Add the preserved solvent into the boiling flask 

¶ Heat the experiment at 80 degrees. 

¶ Add the extracted samples into the GC-MS for 

further Fragmentation. 

 

Data Analysis: 

The GC-MS undergoes a procedure called fragmentation, 

which is a process in breaking the solvents into possible 

compounds into many distinct parts (Goodman, W. (2012). 

There are many lists given to us, so the only way to find what 

we’re looking for is to examine each possible sample after 

another and see which is the most common between all of 

them.  

 

RESULTS AND DISCUSSION 

After constant data analysis throughout multiple given graphs 

from GC-MS fragmentation data output, we’ve found many 

compounds that are reliably common, mostly made to create 

pesticides (MOCCAE, 2017); however, there were also other 

toxic compounds that should not normally appear in these date 

samples. Figures are given to display the results: 

Furane (Figure 2.1) 

 

 

Furan is a colorless, flammable and a highly volatile 

substance that is exceedingly toxic to humans. Since that they 

can cause hepatocellular tumors to test subjects such as rats 

and mice, high doses of furan is considered to be carcinogenic 

to humans (National Center for Biotechnology Information, 

2017).  
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Propanoic acid (Figure 2.2) 

 

The industrial usage behind propanoic is to prevent molds, 

bacterial growth or any other biofilm like structure from 

inhabiting (National Center for Biotechnology Information, 

2017). It is also used to make pesticides and other 

pharmaceutical drugs; examples, antiasthmatics and 

dermatological disorders. The reason why most test results 

had shown to display this compound because it can be made 

to make pesticides and food preservatives, making a perfect 

industrial tool perfect. 

 

Acetic Acid (Figure 2.3) 

 

Acetic acid, also known as ethanoic acid, is commercially 

know as vinegar, even though it is mostly composed of 4-18% 

acetic acid by mass whilst the rest is just water. Acetic acid is 

also used as an injection to treat cancer such as the primary 

tumor, and it dates back all the way in the 1800’s.  

Pheromones: 

Pheromones are naturally secreted hormones that stimulates 

attractions and sexual desires once reached to the 

hypothalamus in the cerebral cortex. Pheromones were found 

because their used as lures to attract pests in order to dose 

them with another pesticide. 

 

The Level of Staff Knowledge on Date Residue: 

Even though there are multiple given researches about 

pesticides accordingly from their origin all the way to their 

current effect towards society; however, there’s no signs of 

any written research across the globe about Pesticides in 

dates, let alone pesticides in dates within the UAE. 

 

CONCLUSION 

To conclude all that we have discussed , through using the 

predescribed methodology we were able to extract and 

discover various chemicals and pesticide residues from all the 

samples , some of these chemicals are highly toxic , others 

were carcinogenic and mainly most of those chemicals were 

not supposed on those dates or anywhere near them for that 

matter, especially the dates that were brought from 

supermarkets. 

What we can take away from this is that we need regular 

check ups and careful monetring of the types of pesticides and 

or chemicals sprayed or used on the plam trees to ensure 

minimum toxicity . 

After doing a comparison between all aquired samples we 

found that all samples from the different areas and emirates 

had very similar chemiacls sprayed on them meaning that this 

bad practice is done in all around the UAE , this especially is 

considerably more alarming since dates are a very popular 

fruit in the UAE and is used widely . 

This can have a lot of health multiplications , therefore we 

recommend compliance with the FDA to reduce the harm of 

any chemicals that is on those dates. 

There should be some sort of a cleaning process beofre 

arriving to the supermarkets to ensure we reduce the harm if 

not completely abolish it. 
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Al-Ain 1 

 

 

 

Al-Ain 2 
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Dibba 1 

 

 

 

 

Dibba 2 
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