CHAPTER 1

INTRODUCTION

1.1 Introduction

The relation between Islam and Science cannot be separétéd bééause both have
their own responsibilities towards human civilization. Science exists from the
curiosity of human about their environment and Islam lead human towards prosperity
in this world and hereafter. Quran is a guide for Muslim. Everything that Allah created
has their own purposes and we should study the other things that Allah left for us to
think of. According to hadith At-Tirmidziyy, Abu Hurairah (May Allah be pleased
with him) reported: The Messenger of Allah (peace be upon him) said, “The world,
with all that it contains, is accursed except for the remembrance of Allah that which
pleases Allah; and the religious scholars and seekers of knowledge.” This hadith is
related to knowledge where it emphasizes that acquisition of knowledge is
compulsory.

Thus, this study was proposed to dig further knowledge about dates fruit as the
dates palm is the most regularly cited plant which is mentioned 21 times in Holy
Quran and 300 times in the Hadith of the Prophet Muhammad (Al-Yahyai &
Manickavasagan, 2012). According to Al-Yahyai & Manickavasagan, (2012), besides
Islam, dates palm is acclaimed in Judaism and Christian faiths as well. One of the

examples verse that mentioned palm trees in Quran is Surah Mukminun verse 19.



“And We brought forth for you thereby gardens of palm trees and grapevines in which

for you are abundant fruits and from which you eat.” YV

[Quran, M@ :19]

Dates fruit from dates palm (Phoenix dactylifera L.) is know%s a species in
Arecaceae family can be used as a nutritious food and play omoles for human
nutritional and health needs (Assirey, 2015) and is ¢ c as) excellent food

ingredient (Ahmed et al., 2013). Dates fruit have been“reported to\g'u@éundant of
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al., 2018). jv]a&&%% fruit
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In order to explore theﬂ cial effect ofydates ﬂgﬁ on human body, firstly,
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we must identify the chem?mmpo

itio dat@bsh. In extraction, the crucial
part is choosing the right'extraction so nd %tlractlon method. Two techniques of

|
extraction method{co nI@ extraeehe chemical compounds in fruits are

beneficial health effects on human body (Alfaro-Viq

also known in Malay as “kurma nabi” has

purpose of this study is to investigate the
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modern techni uch as, s rcrltlce')(ﬂmd extraction (SFE) and conventional
method su id- |;L?Xt CtIQ&Q_LE) The preparation of Ajwa dates fruits in
his st r nalysgh el on LLE method, which has been selected due to

ive (Kumari et al. ‘2‘636) and its compatibility with majority of analytical
ents (Nugbienyo et al., 2017). Besides, according to some researchers, it is
known that the yield of chemical compounds extraction depends on the type of

solvents with varying polarities (Kchaou et al., 2013), extraction time and temperature



(Gironi & Piemonte, 2011), the ratio of sample-to-solvent as well as on the chemical

composition and physical characteristics of the sample (Handa et al., 2016). Y-

Regarding the solvent system used during extraction, a group S ounds
s. N

which soluble in that solvent will be extracted from plant material az et al

(2015) reported that the yield of extraction significantly affecte%zlvent polarity.

Each organic solvent has its own polarity index in which has anged in order of

increasing of polarity index based on the degree of interagti m%est solute
I

(Collins et al., 2017). However, it is difficult to recommen es ent
extraction for extracting individual plant Is due |0L!s~¥hem|cal
compounds contained in plant and their dlf solubi n differgént solvents
(Truong et al., 2019). Therefore, the adv re d g?in extracting
the chemical compounds in Ajwa dat Were explo
NS

To investigate the benefit of flesh on hu an bdd} a study on metabolites
changes in human urine aftersco su Angffates or kurma Nabi was
performed. There are f M;ges faced ;nel\as. omics in human nutrition. The
first is to identify the |re in <I@ﬂwd related to human nutrition

metabolites. Theé@:hal s rel l@ﬁo the large data set of commonly used
instruments f@bol mfcﬁ W&é’uils Nuclear Magnetic Resonance (NMR)

-@R spectrum simultaneously displays hundreds
b4 v _
olites which anae;tg at the same time (Duarte et al., 2014; Gu et al.,
2 meanwhile mass spectroscopic metabolomics technique provides data with
sensitivity and selectivity. For instance, Liquid Chromatography Mass
ctrometry (LCMS) could be benefited from lower detection limits and improved

MS data quality due to reduced background noise (Naz et al., 2014) and Niu et al



(2014) stated that Gas Chromatography Mass Spectrometry (GC-MS) gives high
resolution chromatographic separation and wide applicability through derivatT.
Finally, which is the main problem in metabolomics is lacking of standar od,
especially for global metabolomics analysis. Consequently, combin MS and
NMR techniques will give more details information for metamcs research

combined with the statistical analysis such as Principal Compan\aIysis (PCA).

PCA is one of chemometrics technique used as a toel e p‘)rator analysis

which designed to reduce complexity of data sets and rearranges th
linear structure. PCA is also a well-defined a&nique Si
4

procedures as on orthogonal linear transWio \w

transformation of new data must have cocwbetw‘e?n ew variable that called

as Principal Components (PCs). \
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1.2 Problem Statement
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Dates or Phoenix dyﬂera L’is el of L@}fruits consumed by Prophet
%J

Muhammad (peace be%im) Q

as they are high@i@ous (|Assir , 201 d rich in phytochemical compounds

(Baliga et al. . As wel lher‘_')@ plants, dates flesh consist of chemical
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compoun ith varyin po?ri si\ polar to nonpolar (Thouri et al., 2017), thus
differ wity of {ol nt Sxtrac,tion is required in order to extract the compounds

: 5 N
(KK al., 2017; Nawaz ét&;? 2015). Nevertheless, some studies reported on the
%of combination of water and polar organic solvents (Thouri et al., 2017) and

o'leous extract (El-Sharnouby et al., 2014) on dates flesh extraction. Therefore, in

this study, by following the three mixture design concept, we used three organic



solvents with different polarities as the solvent extraction. Meanwhile, we know that
consumption of dates flesh may have significant effect on the human m?ﬂt
system (Assirey, 2015; Gibney et al., 2005). Previous study showed the e% ates
flesh on diseases (Khan et al., 2017), as a potential cardioprotective a lhaider et
al., 2017) and in pregnancy (Al-Kuran et al., 2011). However, tlme only few
established journals reported on the effect of consuming da SN on the healthy
human metabolic system. Hence, this study was done to X:e

(re role of Ajwa

flesh on volunteers which are considered as healthy hu as théy Whistory of
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exposure to severe diseases. é ' _\b}
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1.3 Significance of Study V: 0\ g

Dates fruit are known as one of%&a}fruits as wer@gentioned multiple
times in Al-Quran. Dates fruit also @sn to be a\os&Jp 9‘Q"§nt for human because
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this fruits have large amount letary fi&er and contali %arbohydrates with high
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energy content. Most of previous dT used e@he beneficial effects of dates
dther
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eﬁuh@howed the good effects of dates
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fruit on particula&flses. H ﬁ\ onsugrs with no history of chronic disease
su

uit d@’high content of glucose. Therefore, this

fruit on human with d tory, a
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are always afraid to
I\ ¢ J "l‘?a
study will f on the effect A{Nacljl s fruit on healthy volunteers which has no
\
history %&ronif seases. é\



1.4 Objectives
This study embarks on the following objectives: Yv
1. To identify the chemical compounds in dates flesh using FTIR, - and
LC-QToF-MS. *
2. To measure the profiles of human urine post consumption owﬁezflesh using
'"H-NMR, GC-MS and LC-QToF-MS. V

3. To evaluate the changes in human urine metabolite tCnSl'mption of Ajwa

dates using Chemometrics technique (Principal one ts.hnqLds).
"X
4. To identify the metabolic pathway involve uman ‘body fr @\IMR
s b 4§

N

results.
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.5 Scope of Study

Chemical compounds in Ajv@jes fles %xt Q@rusing three mixture

N,
design and were identified usir%!s. TS‘ get more de&; on chemical compounds

in Ajwa dates flesh, identiqgh usI - ToF@as done. Furthermore, ten
I

different varieties of D% were selectgd to p@ile the fingerprint of dates flesh
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using FTIR. On m wmic ;i \he\ dy conducted on 10 healthy volunteers
with no record \gchhnic i ' at céa‘?%t of five males and five females aged
¢
between 20 o%ears Id. A vﬁu eers were given detail information throughout

N .
the exp% to eqSure undsgfand every detail on what they can or cannot do

including to follow the controlcdiets) and the need to consume seven Ajwa dates flesh
K

&2

a g to the information given as in Appendix 8. Throughout the experiments,
r samples were collected from all volunteers on Day 1 (one day before
onsumption of Ajwa dates flesh) and Day 2 (0, 4, 8, 12 hours) until Day 4 (24, 36, 48

and 60 hours) after consumption of Ajwa dates flesh. Metabolites changes in urine
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samples were studied using *H-NMR, GC-MS and LC-QToF-MS to get further
information on the effect of Ajwa flesh consumption in human body. All data o

were evaluated using Unscrambler X 10.3 (CAMO, Norway) software. %\
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