Sudan University of Science and Technology
Collage of Graduate Studies

Lakadt Silasty ) sl

InvitroAssessment of Antimicrobial Activity of Methanolic
and Aqueous Extracts of Zingiber officinaleRoots
andCitruslimon Peels against Multi-drug Resistant Urinary

Tract Infections Isolates

A gl el Ll a0 e (e A g Jaal) Baamial) 45 g2 A slaal) L <4

A dissertation submitted in partial fulfillment for the requirements of the

M.S.C degree in Medical Laboratory Sciences (Microbiology)

By:
Abdallah Khalid Omer Khalid
B.Sc. of Medical Laboratory Science, Sudan University of Science and
Technology, 2015

Supervisor:
Dr. WafaaMohammed Abdalla

December, 2019



: s 8

35k 358 8 G Sl odie ) BRSUE)Y

aalaall A (B2

l

(28)4Y) Lhlé 3)5n



DEDICATION

To
My father
My mother
My wife
My brothers
My friends



ACKNOWLEDGMENTS

First of all, all praises to Almighty ALLAH, who gave me the strength and patient to
finish this work.And all thanks to my supervisor Dr. Wafa Mohammed Abdalla for
her guidance, advice and patience during this study. | give special thanks to my
colleague Esraa Abdelrhman Abdalla for her continued support and
guidancewithout her | was not able to accomplish this work.Deep thanks to Sudan
University of science and technology —Microbiology lab staff and University of
Health and Medical Services Hospital-University of Khartoum for their help to

continuethis work.



ABSTRACT

Herbal medicines have been widely used all over the world since ancient times
and have been recognized by physicians and patients for their better
therapeutic value as they have fewer adverse effects as comparedwith modern
medicines. This is experimental study aimed to determine the antimicrobial
activity of water and methanolic extracts of Zingiber officinale roots and
Citrus limon peels using agar disk-diffusion method. The study was conducted
in Khartoum state, Sudan, during February to October 2019. Hundred clinical
isolates from urine specimens were collected from different hospitals. The
clinical isolates were subcultured in Cysteine Lactose Electrolyte Deficient
(CLED) agar and then reidentified using Gram's stain and biochemical
reactions.The plant extractions was carried out using Soxhlet extraction
method for methanolic extracts and maceration (cold) extraction method for
water extracts of both plants. The identified species were 79(79%)
Gram'snegative bacilli include:Escherichia coli 37 (37%), followed by
Proteus wvulgaris 21 (21%), Klebsiella  pneumoniae  13(13%),
Pseudomonasaeruginosa 8 (8%). While Gram'spositive cocci were 21 (21%)
isolates, they areEnterococcus faecalis 18(18%) and 3 Staphylococcusaureus
isolates (3%).Susceptibility testing was performed using standard and clinical
isolates against number of antibiotics, the result showed that the highest
percentage of resistant was against Co-Amoxiclav (69%) followed by
Nalidixic acid (50%).0nly the isolated bacteria which was multidrug resistant,
they were tested for their sensitivity to Zingiber officinale and Citrus limon.
They were distributed as follow: Escherichia coli 18/37 (48.6%), Proteus
vulgaris were 12/21 (57.1%), Klebsiella pneumoniae 8/13 (61.5%)
andPseudomonas aeruginosa 8/8 (100%).The study concluded that, the
aqueous and methanolic extracts of Zingiber officinale showed activity against
multidrug resistant Escherichia coli, Klebsiella pneumonia andPseudomonas
aeruginosa. While the methanolic and water extract of Citrus limon showed
activity against multidrug resistant proteus vulgaris, Escherichia coli,
Klebsiella pneumonia andPseudomonas aeruginosa.The minimum inhibitory
concentration (MIC) of both methanolic and water extracts of Zingiber

officinale was 50 mg/ml for Escherichia coli, 3.125mg/ml for Pseudomonas

v



aeruginosa, while Klebsiella pneumonia was (25 and 50) mg/ml for
methanolic and water respectively. The MIC for both methanolic and water

extracts of Citrus limon was 3.125mg/ml for all tested isolates.
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