10§lDé‘l_U'éloélD'él_u'élDé‘_Ué‘lo'élD'§l0'§lDé‘D%‘D%‘D%‘D%‘D%‘D%‘D‘X WDH
)

5, i L L ..:-:
et bl b k|
@ ASUNET

datiy bl i gl | it

m-)@(-o,—)&‘o.—)@(..;o-—)@(-:cpw&-c.—)@-m-—)@(qa-)@(—m—)&qo.—)@(qop)&qop)&qo-—
AN AN N NN N AN NEANTAE

¢
%é
?
%é
?
?
?
%é
¢
?
?
%é
?
%é
?
%Ié
?
%Ié




lO%lDé‘_U'éloélD'él_u'élDé‘_Uélo'élD'§l0'§lDé‘D%‘D%‘D%‘D%‘D%‘D%‘D‘X W

A
i
o

datiy bl i gl | it
i '

” s
A
» 4
\Guinl

"“""h.‘

af

ot g

L 4

L

head) oz
wbls

m-)@(-o,—)&‘o.—)@(..;o-—)@(-:c,-)@&-c.—)@-m-—)@(qa-)@(—m—)&qo.—)@(qop)&qop)&qo-—
AN AN N NN N AN NEANTAE

¢
%é
?
%é
?
?
?
%é
¢
?
?
%é
?
%é
?
%Ié
?
%Ié




lO%lDé‘_U'éloélD'él_u'élDé‘_Uélo'élD'§l0'§lDé‘D%‘D%‘D%‘D%‘D%‘D%‘D‘X W

A
i
o

S bt Wi
shoid)
il it ek

@ ASUNET

datiy bl i gl | it

it

=
) odd (s

*d

issh
9 Mol
i il (09 @i

Ny
alf galsadl oan Giss

* & ¢o

&

i
O e

o il Bl o unkitiad ] il
g il

&a‘:?.m

dlg g Sl Guiga
e died

RPN EET DY o
@ ASUNET

Shad) s
~—

m
Y
ﬂ' :
-

m-)@(-o,—)&‘o.—)@(..;o-—)@(-:c,-)@&-c.—)@-m-—)@(qa-)@(—m—)@(qo.—)@(qop)&qop)&qo-—
AN AN N NN N AN NEANTAE

¢
%é
?
%é
?
?
?
%é
¢
?
?
%é
?
%é
?
%Ié
?
%Ié




(ﬁéﬁ% TR
A SR
AN SMAMS UQV‘}

Ain Shams University
Faculty of Science
Microbiology Department

Phytochemical and biological studies
on Teucrium brevifolium
at North Western Coastal region

A Thesis Submitted
To
Microbiology Department
Faculty of Science — Ain Shams University
In Partial Fulfillment of the Requirements for M.Sc. Degree
in Microbiology

By
Heba Yehia Sayed
B. Sc., (2007) (Microbiology/Biochemistry)
Faculty of Science— Ain Shams University
Under Supervision of

Prof. Khairya Abdel Ghany Prof. Enas Ibrahem Mohamed
Yousef Hassan
Emeritus Professor of Fungi, Emeritus Professor of
Microbiology Department, Faculty Phytochemistry, Medicinal
of Science &Aromatic Plants Department
Ain Shams University. Desert Research Center.

Dr. Dalia Ali Mahmoud Abdou
Lecturer of Microbiology, Microbiology Department, Faculty of Science
Ain Shams University.

2019












3

I l Acknowledgement
D o
First of all, thanks to ALLAH to Whom | always pray, under the light of

his HOLY FACE. | am deeply thankful to almighty God for showing me the
right path and helping me to complete this work.

I wish to express my loyalty and cordial endless thanks and gratitude to
Prof. Khairya Abdel Ghany Yousef, Professor of Fungi, Microbiology
Department, Faculty of Science, Ain Shams University, for suggesting the
work, her advice, valuable help, providing facilities and valuable criticism
following representation which were the solid pillars for the achievement of
this thesis.

Also, | would like to express my great indebtedness and sincere gratitude to
my supervisor Prof. Enas Ibrahim Mohamed Hassan, Prof of phytochemistry,
Medicinal and Aromatic plants Department, Desert Research Center for
suggesting the work which was the solid pillars for the achievement of this
thesis.

| wish to express my deepest appreciation to Dr. Dalia Ali Mahmoud Abdou,
Lecturer of Microbiology, Microbiology Department, Faculty of Science, Ain
— Shams University for her valuable guidance, critical revision of the
manuscript and encouragement to achieve the aim of this work.

My deepest gratitude is extended to Dr. Reham Mustafa Hassan El-Meligy,
Researcher of pharmacology, Medicinal &Aromatic Plants Department Desert
Research Center for suggestions and supervising this work, for effective
guidance and fruitful discussions his help to initiate and achieve this work.

Special thanks for Dr. Mona Morsi Abdel-Rahman El-Shazly, Associate
professor of Soil Fertility and Microbiology Department, Desert Research
Center for her help through this work.

I would like to express my deepest appreciation to all of my young and big
family and, Finally, I would like to express my deep gratitude to all respectful
members of the Medicinal and Aromatic Plant Department, Desert Research
Center.

Heba Yehia Sayed







Declaration

| declare that this thesis has been composed by myself
and the work of which it is a record has been done by myself.

It has not been submitted for a degree at this or any other
university.

> Heba Yehia Sayed






List of Contents

CONTENTS
LIST OF ABBREVIATIONS. ... I
LIST OF TABLES. ... i
LIST OF FIGURES. ... \Y
LIST OF SCHEMES. ... . e Vi
ABSTRACT .. e e VIl
INTRODUCTION. ... 1
AIMOF THE WORK ... 4
REVIEW OF LITERATURE. ... 5
-PHYTOCHEMICALS STUDIES. ..., 5
-TERPENES. .. 9
-BIOLOGICAL STUDIES. .. ...ttt 10
-ANTIMICROBIAL ACTIVITY .o 10
-CYTOTOXICITY ACTIVITY ..o 12
-MATERIALS AND METHODS.......c.ooiiiiiiiie, 17
-MATERIALS . .. 17
- PHYTOCHEMICAL STUDIES..........cooie 17
-PLANT MATERIAL. ... .. 17
-CHEMICALS AND SOLVENTS. ..., 17
-REAGENT S, 17
- BIOLOGICAL STUDIES. ... 20
-METHODS. .., 24
-PHYTOCHEMICAL STUDIES..........c.oo, 24
e PRELIMINAR PHYTOCHEMICAL SCREENING........ 24
e DETERMINATION OF PROXIMATE ANALYSIS....... 27
e INVESTIGATION OF PROTEIN AMINO ACIDS......... 33
e QUANTITATIVE DETERMINATION OF FREE AND
COMBINED SUGARS. ... 34

e CHROMATIGRAPHIC ANALYSIS OF
SAPONIFIABLE AND UNSAPONIFIABLE
MATTERS. .. 35



List of Contents

e IDENTIFICATION AND DETERMINATION OF
TERPENES CONTENT BY GAS
CHROMATOGRAPHY MASS-SPECTRUM (GC-MS)... 36
e IDENTIFICATION AND DETERMINATION OF THE
ESSENTIAL OIL CONTENT BY GAS
CHROMATOGRAPHY MASS - SPECTRUM (GC-MS). 37
e EXTRACTION AND IDENTIFICATION OF

PHENOLICSUSIND HPLC.........coooiii 37
e INVESTIGATION OF TOTAL ACTIVE
CONSTITUENTS. ... 38
e INVESTIGATION OF FLAVONOIDS AND
PHENOLICS. ... 40
-BIOLOGICAL STUDIES. .. ...t 47
e MICROBIOLOGICAL ACTIVITIES.............coooiiintt. 47
e CYTOTOXIC POTENTIAL ASSESSMENT AGAINST
HUMAN TUMOR CELL LINE..............co, 48
SRESUL T S 50
-DISCUSSION. ..., 97
= SUMMARY ..ottt e s 105
-CONCLUSION AND RECOMINDATION......cccovvviiiiann.. 108
-REFERENCES. ... e 109

-ARABIC SUMMARY ..., 127



List of Abbreviations

LIST OF ABBREVIATIONS

Abbrev. Full-term

AcOH . Acetic acid/water (15%).

AICls . Aluminum chloride.

BAW : n-Butanol-Acetic Acid-Water (4:1:5)

CC : Column Chromatography.

CHCI3 : Chloroform.

CDsOD : Methanol deuterated.

CA/g : chlorogenic acid equivalent.

CE/g DW : catechin equivalent per gram of dry weight.
BC-NMR : Carbon Nuclear Magnetic Resonance analysis.
d : Doublet.

dd : Doublet of doublet.

DM : Dry Matter.

Fig : Figure.

GAE/g DW : gallic acid equivalent per gram of dry weight.
g . Gram.

GC-MS : Gas Chromatography-Mass Spectrum.
H3BOs : Boric acid.

HCL : Hydrochloric acid

HEPG2 : Liver carcinoma cell line.

HELA : Cervical carcinoma.

HPLC : High Performance Liquid Chromatography.
'H-NMR  : Proton Nuclear Magnetic Resonance analysis.
H2SO4 . Sulfuric acid

hr : Hour.

HRESIMS : High resolution electrospray ionization
mass spectrometry.

Hz
1Cso

: Hertez.
: Half maximal inhibitory concentration.



List of Abbreviations

IR
J

Kg
ug
M

. Infra-Red.

. Coupling constant.
. Kilogram.

:Micro gram

: milli

MDA-MB- : Breast cancer cell line.

361
m
MIC
ml
mM
MTT

: Multiplet.

: Minimum Inhibition Concentration.
: Millimeter.

: millimole.
:3-[4,5-dimethylthiazole-2-yl]-2,5-

diphenyltetrazolium bromide.

MW
NaOAc
NaOMe
No.

NCI

PC
ppm
rpm

mg RU/g
S

uv

Wit
WHO
1IMM
3SMM

> o™

: Molecular Weight.

: Sodium acetate.

: Sodium methoxide.

: Number.

: National Cancer Institute.
. Paper Chromatography.
: Part Per Million.

. Rate per minute.

. rutin equivalent
. Singlet.

. Ultraviolet.
: Weight.

: World Health Organization
: Whatman filter paper No. 1
: Whatman filter paper No. 3
. Beta
: Chemical shift.

: Lambda.



