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CHAPTER 1 : INTRODUCTION T

1.1 Background of Study
Three to five billion cases of acute gastroenteritis are p%nt(orldwide. The

admission rate for acute gastroenteritis increased signific nthg the past decade

yw & Singh,
receivedghe mds mact
S

2019). Notably, children especially from developing eountri
(Webber, 2009; Curns et al., 2010; Sattar & Sin\%@). The di oeal'&sease in

(WHO, 2017), with nearly 1.5 to 2.5 million deaths wo

children under five years was the second most Qmmo a'a&g f deatt@’ infectious
disease after pneumonia, which also affwr t r‘; t e bi lioE children each
year worldwide (Sattar & Singh, 2019) \ O

AN

Gastroenteritis is primaril usa bynv%jbac@, followed by parasites
7]
and fungus (Harlem, 1999; ;& 6; \ﬁb%r, 2009). Although viral

Quan, 2
gastroenteritis cases are R'thes no ecS%ntlmlcroblal agent for viral
nt (F}

(

gastroenteritis is prese hing etfa lﬁcl}}e infection is normally self-limited

&%

and only requires@ing tll:atme S, Su appropriate fluid, electrolyte therapy,

N
and constant(Mbili sof “Bood r@&-iént (Phavichitr & Catto-Smith, 2003).
Meanwhil%ugh the case O,fé\ terial gastroenteritis are more severe, anti-
’ 4

infectige ns (e.g., tib&ticsR&Te available for treatment to reduce the symptom

. 5 4
sew nd the excretion Of pathogen to prevent infection and extraintestinal
%cations (Eslick, 2019). However, the use of antibiotic are often unnecessary and

0 always suggested in the treatment of bacterial gastroenteritis (Dennehy, 2019). To

illustrate, the widespread use of antibiotic has led to resistance of the enteric pathogen,



resulting in the necessity to find alternative ways of treating bacterial gastroenteritis,

such as breastfeeding for infant, supplementation micronutrient, complementw

—

alternative medicine (CAM), zinc, and probiotics (Ashkenazi & Cleary, l@awa

et al., 1995; Goossens & Sprenger, 1998; Davies & Davies, 2010; Fart 1.,2013).
Furthermore, CAM could be defined as various therapies, which W considered
parts of conventional medicine, and are mainly described into 'Ml therapies (e.g.,
natural product, probiotic, dietary supplement, diet-b 1k:pj', vitamin, and
mineral), body manipulation (e.g., acupuncture and chirépractic w and mind-

gy
a high prev, leﬁc@CAM
dis&d@r ico.gt/‘zgl., 2016;

T
eaxims Voura@mong parents
ike€ et @013).

Numerous Quranic verses %adith Et\M%ti ;@"Prophet Muhammad
% )

body therapies (e.g., meditation and yoga). There ha

used among patients suffering from gastroin

PBUH) have recommended centai ies and benefits to human

ilk, bg% seeds (habbatussauda), and

health, such as honey, barl %, figs, *€oat
olive oil (Syed, 2003; @006181)}1‘1!:3@@&5 are the favourable food by
4 $ &
Prophet Muhamn%@H), is \Eiln an gwntic narration, “Whoever eats seven
date fruits in tw ing, i ' Will(:%fn him until it is the evening” (Muslim,
1990). Da@re rich in b&lyer;:g, protein, unsaturated fatty acids, vitamins,
fibre, minhegalsSPand afitioxi .pt (Tizcﬂ:&\er, 2006; Usda, 2009; Ogungbenle, 2011; Amira
é ent of health-promoting foods due to high nutritive values and potential
eadlth

-promoting activities.

Numerous studies have proved that date palm has medicinal effects such as

antioxidant, anti-inflammatory, anti-cancer antimicrobial, and anti-mutagen (Vayalil,



2002; Al-Farsi et al., 2007; Al-Daihan & Bhat, 2012). Even though many antimicrobial

activities of date fruits have been studied, however studies focusing on bacterial ?ﬂg

gastroenteritis are lacking. The study on the anti-adhesion properties of d e and

the antibacterial mechanism of action underlying of bioactive phytoclf&s was not

well understood. Additionally, maintaining health status by applying ayprophetic diet in

daily life is considered Sunnah (Prophetic Tradition), which ys the anticipated
X,

use of food as a medicine for many centuries. Sunnah ha omje a precursor to

the principle of modern treatment. ‘\d
\
| &
s \,‘T
ently wnderestimated,

1.2 Problem Statement

The impact and burden of acute gastroezerltls i

where the morbidity and mortality W% soci
h

including bacteria, have been seripu d im

the(énteric pathogen,

WQLQHealth, 2015). In
A,

Malaysia, the true burden of acu tropp eritis a@’ unknown, since many
patients do not seek medlca t t10n fo ep@g‘ﬁé (Lim, 2007). The most
significant impact of thi dlS se is m nly nderdeveloped and developing
countries, where endemic Ver they are often ignored.

In the last Qies pat ns have been associated with diarrheal
disease. It in \C Wlob ep 'sp cherzchza coli O157:H7, Vibrio cholerae

0139, Vz zﬁcus and/'NVi s ungens (cause amnesic shellfish poisoning).

4

These ge are transmitted @ gh food water and cause severe disease in

5

compromlsed person. Some can lead to long term sequela.

2/

acterlal gastroenteritis will lead to sequelae, s renal failure following
molytlc-uraemlc syndrome due to Escherichia coli 0157:H7, irritable bowel

syndrome, inflammatory bowel disease, reactive arthritis, and Guillain-Barre syndrome



(Gibney et al., 2014; Lackner et al., 2019). This post-infection and disease burden would
increase the disability-adjusted life years (DALYs), which is a measure invol
estimate of years of lost life and years spent with disability due to the dis@slick,
2019). A

The treatment for bacterial gastroenteritis is currently a chal%ge due to the

increase in the resistance to gastrointestinal pathogens. This Mobial resistance
’sc

ealth Organization

ulati nWoped and
X

developing countries used traditional and complemen Iternative di}ir@AM).

comprises the implications of the treatment option.

(WHO) reported that approximately two-thirds of the

Furthermore, WHO recognized the importan f % ¢ prevention and

promotion of health for a large proportionw oputlation; specia@n developing

countries, and advocated the functionMaAM (Wor ealt@ﬁl 7).
Systematic review revealed wtes fml\mﬁg e

against pathogenic bacteria (Fa% al., ﬂ) ; <Q
the antibacterial activity of e%ts, I\ 1s athigh @\tial for date fruits to be used
yla tijor@terial gastroenteritis. However,

as an alternative trea%a d prc?
studies focusing on wial car \ges roerﬁﬁs are lacking. Additionally, the study
on the anti-adh@oper i e fm('Jéﬂso lacking. Therefore, more studies are

¢
an Junderstandin o%the mechanism underlying the bioactive

needed to 0
§. S
compouid in date fryit ?1 has*arole in antibacterial and ant-adhesion activities.

wen cientific proof regarding

— g

N
\(.)



1.3 General objective

To investigate the antibacterial and anti-adhesion effects and the a tib¥r1.al

mechanism of date fruits (Phoenix dactylifera) against bacteria causing fs%teritis.

1.3.1.1 Specific Objective Y.

1. To determine the inhibitory effect of Ajwa dates (Pho?czylifera) extracts

iV't}‘

2. To determine the antibacterial activity of Ajwa ‘dates-i fM@r, ich
Bz

followed the preparation conducted by the etMuhamm gainst

: . 0 4
bacterial gastroenteritis. \ N

3. To compare the inhibitory effect (E' ka anti-a‘@ion active

and the phytochemical analyM tification quantification of active

phytochemical) of three v %Jf da@a
[

and thermo-stability of Ajwa date on their antibact

—

4. To evaluate the mech. of action of Ajwa d@by isolating the bioactive
phytochemical that siblel for antibacteridlh activity, and to examine the

mode of action%v; date gxtrac ?1% ated flavonoids from Ajwa dates

against the M:d bafteNng scanfting electron microscopy (SEM) and

| &

transmissien electron mi )
n nicfosqopy @EM)

s

(e
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1.4 Hypotheses
1. The Ajwa dates exhibit antibacterial activity against all tested ba{& and

antibacterial properties in Ajwa date fruit is thermo-stable. %
phet Miu

2. Ajwa date-infused water following the preparation by Pro hammad

(PBUH) exhibit antibacterial activity against bacterial gastroenteritis.

3. Ajwa dates exhibit significant inhibitory effects (inhibiti illing and anti-

its contain bioactive

nni, M@ eggcts

- | &
comprise of high phenolic, flavonoid, and n content -

4. Bioactive compounds, such as phenolicT\, and@ 1ds zu%}s'ponsible
M

z?ﬁd T rev amage on the

adhesion) compared other date varieties. Dat

phytochemicals, such as polyphenol, flavonoi

for the antibacterial activity in th

morphology and intercellular N ial cells r the@atment with Ajwa

&
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1.5 Overview of Thesis

This thesis consists of two parts, namely the determining the antibacter'a{ Vi
in the date fruits and the understanding of the mechanism underlying th %cterial
activity in the date fruits. Chapter 2 of the thesis comprises a literature re%of a topic
related to this study, while Chapter 3 outlines the methods implemem this study.

The data and analysis in the first part of the study are presen apter 4, Chapter

5, and Chapter 6, which present the data regarding the on c'f date fruits by

iCcro ia;}&di;ad sion

N
activities. Data and analysis in the second part of; are presented &'- S@)ter 7.

aqueous and methanol extracts, followed the testing of an

Chapter 8 presents a thorough discussion of th y fi ogve a cd‘nglzsion and

Y.
future recommendation in Chapter 9. V j é
i;

To determining the antibacteriala\ of date fruits, test@was performed on

A
%u ofﬁﬁx, @iowed by testing the
[} ¥,
antimicrobial activity by WC]\HSIOH a an 'ni@ Inhibitory concentration
(MIC) assay, and MinimuTeric"a entr;a@n (MBC) assay. Furthermore,
l Q
Ajwa dates soaked in% t rOO? em ‘atzrlj imitate the preparation by the
Prophet Muhamm UH) ef-d\n

activities of diw arieti Tta, C;@ely Ajwa, Medjool, and Mariami, were
¢
’
determine@g' ell-diffusionjagar @y , Minimum Inhibitory concentration (MIC)
assay, a% mumé@zdal centration (MBC) assay, while the anti-adhesion

acti ere identified usmg‘:fiaco-2 cells model. Furthermore, the phytochemical

the Ajwa date including opti

p

=

sed er was conducted. The antimicrobial

co\ in date fruit extracts were screened and identified using UHPLC-ESI_QTOF-
MS, followed by the quantification of the total phenolic, total tannin, and total
flavonoid using a colourimetric assay. The mechanism underlying the antibacterial

activity of date fruit was explored further, while the active phytochemical responsible



isolated using preparative-HPLC. All isolated fractions

for antimicrobial activity was

antimicrobial and anti-adhesion

were tested in terms of their

mechanisms of killing were identified using electron microsc



