NS NS NS NS NS N TN NS N N NS N N N N N N N N AN AN X

=X

it | o ek | S
@ ASUNET

et | i ekl | S
(o pSetel | (i ) G gl

@ ASUNET
HANAA ALY

oA DEAD DA ADEEADEDEAE AN EADE=

SN NN N NN NN NN AN N NN/

Y7
12

N AN AN A AN AN A AN AN NN NN EAEEANEENEAE N




BRSES CSED P EEo N EE0 N STON STON STON SEON SEON ST N STV SEONSEEN SEONSEONSEON SEON SEON SEON STV ST SE0 N

=X

it | o ek | S
@ ASUNET

et | i ekl | S
(o pSetel | (i ) G gl

“|

5
*

* &

Uy

df

| il gdugal

@ ASUNET
le

la

ds2
ol
.

(el
HANAA ALY
ceAEEAEEAEEAEEAEEAEEAEEATE AT AT A A AN

SN NN N NN NN NN AN N NN/

Y7
12

PR AR A A A A A A A A




BRSES CSED P EEo N EE0 N STON STON STON SEON SEON ST N STV SEONSEEN SEONSEONSEON SEON SEON SEON STV ST SE0 N

=X

il o ==
@ ASUNET

et | i ekl | S
(O el 1§ w3 G ol

Al

b

*

b ey

2al) Gal j3Y) sla Jadad

* ® o0

Al Bala) o aglial) Allly

s

19 ol § bl d| ot el
(o=t

»

@ ASUNET
N]
Loy daa

(ol
it

b ogd cane 28 daasal) (ol 31 oda o
HANAA ALY

»

)
A g
i
okl e
—

<

oA DEAD DA ADEEADEDEAE AN EADE=

SN NN N NN NN NN AN N NN/

Yo
12

N AN AN A AN AN A AN AN NN NN EAEEANEENEAE N




| Phytochemical, Biological, Total
Phenol, Antioxidant And HPLC Studies
Of Some Medicinal Plants in Libya.

Ghesis

Thesis for the degree of Doctor of Philosophy of science in chemistry
Inorganic and Analytical Chemistry

By

Fatma Saad Ehmed Kahal

Prof.Dr. Mona Ahmad Abdalazez

Prof of Analytical chemistry faculty of woman for Arts,
Science and Education Ain Shams University. Egypt.

Prof.Dr. Essam A.KiShar

Prof. of Inorganic Chemistry faculty of woman for Arts,
Science and Education Ain Shams University. Egypt.

Salem Mohamed Edrah

Prof. of Organic Chemistry, Science College,
El- Mergeb University, Al-Khums. Libya.

2021






In the Name of Allah, the Most Merciful, the Most
Compassionate all praise be to Allah, the Lord of the worlds; and
prayers and peace be upon Mohamed His servant and messenger.

First and foremost, I must acknowledge my limitless thanks to
Allah, the Ever-Magnificent; the Ever-Thankful, for His help and bless.
| am totally sure that this work would have never become truth, without
His guidance.

| owe a deep debt of gratitude to our university for giving us an
opportunity to complete this work.

I am grateful to some people, who worked hard with me from the
beginning till the completion of the present research particularly my
supervisor Prof.Dr. Mona Ahmad Abdalazez , Prof of Analytical chemistry
faculty of woman for Arts, Science and Education Ain Shams
University. Egypt., Prof.Dr. Essam AXKiShar, Prof. of Inorganic
Chemistry faculty of woman for Arts, Science and Education Ain Shams
University. Egypt., Salem Mohamed Edrah, Prof. of Organic Chemistry,
Science College, EI- Mergeb University, Al-Khums. Libya. who has
been always generous during all phases of the research.

I would like to take this opportunity to say warm thanks to all my
beloved friends, who have been so supportive along the way of doing my
thesis.

I also would like to express my wholehearted thanks to my family
for their generous support they provided me throughout my entire life .

. —

Fatma Saad Ehmed Kahal



Dedication

This thesis is dedicated to:
The sake of Allah, my Creator and my Master.

My great teacher and messenger, Mohammed
(May Allah bless and grant him). who taught

us the purpose of life.

My beloved brothers and sisters.

Ja all my family, the symbal of

suppot me.

WU the peeple in my life whe
tauch my feaxt.

J dedicate this research.



List of Contents &

LIST OF CONTENTS

Title Page No.

LIST OF CONTENTS.....ccccteinninececnecnennensccecessessessossscescess |
List of Tables ..........ccccevvvrveirnecrncrnccreccneccneccneccnenaaa
LiSt Of FISUIrES....ccccccetterececerecencncncccncacecacacecacececececes V
ADSIFACE .....cccevveinireininecncnecennerecneresssesssesscsessssessess VI
Aim of the Work ........ccceceeceiiieinceinccecnccennccecnccennnees 1

Chapter (7). IMPOAUCHON ...eeeerererrririiiiiiiiinirinnneseneeeene 2

I AN o T i 11 o YOS 3
1.2. Importance of NATUTAl PrOQUCL: ..........oeiiiiieeee et 4
1.3 Natural products and their therapeULIC USES: ........cvvrueiriiirieirieieieie ettt 5
1.4.Description of the studied plants in this research and their USeS:..........cccocevrvennerincineiercen 9
1.4.1 RULA CRaAIEPENSIS: ...ttt ettt b ettt et b et e s e st e teeseabesaenbeeen 9
14,2 LYCIUM SNAWIT: 1.ttt ettt sttt et b et e st e be st et e e e st e reebesbenaenen 10
1.4.3- CYMBDOPOGAN CHLFALUS. ......cveveeiiiietieet ettt 11
1.4.4 EUPNOIDIA TGENYIIS ...vviiieieieeee ettt sttt 12
Il o T Yo (o1 1 - o SO SOUSOR PP 13
1.5 ChemiCal CONSLIUBNTS: ........eiiitiieieieieet ettt ettt b ettt sb e b e 14
LD LALKAIOIAS: ...ttt bbbt b bbb bbbttt b e b e 14
1.5.2 GIYCOSIARS: ... ettt bbbt bbbt et b bkt e bbbttt e bt b e 15
SR I T 01T OSSP P TP URUR VRPN 17
LS 1Yo o 1 o [OOSR 18
ISR T: o To] 1 SO SOPRO R TTPO 19
1.5.6 PhenOliC COMPOUNGS: ......veuiiieiiieiiiiteieet ettt 20
IR G R o] LN o] 1 1< T SO SOPSOR PR 21
L.B.1CAFTRIC ACHA: ...ttt bt bttt ne e 24
LB, 2V ANTTTIN: bbbt bbbttt nre 25
LB.3EHAGIC ACHA: ...ttt bbb 25
LLB.AFEIUIIC ACHA: ... bbbttt bbb bbbttt b e b e ne 26
IR G R = LU OSSOSO 27
A O T4 o 0] 1) o [ (TSROSO 28
O ] 1 Tol o L= OSSR OR TP 28
O (1101 (01 SO TPORTUPO PRSP PR 28
RS T 1 Tod (01 - OSSOSO URUROPRPRU 29
L7 ASUCTOSE: ...ttt ettt ettt h et b et b et E s b e eh e e e b e e R b e e b £ e e e R e e b e eR e e et R e e bRt e e nbeenennes 29
L7 BIMAIIOSE: ..ttt bttt b bbbt R bbbt b b et e e Rt e b b e b 29
L7 DS OUICES: ...ttt ettt ettt etttk b etk h et E e e s bt e Rt e e e b e e ARt e b £ e e e R e e R e eRe e e e b e e bRt e e b e nennes 30
LB HPLC . ettt h et bbbt bttt e b bt et be et nnes 31
T (o] o1 L2l ad T TR 32
1.8.2M0Dile Phase RESEIVOIIS ........cviviuiiieiiiitiisieestei ettt 32
LB P UMIPS ¢ttt bbbt bbb bRt bbb e R Rt b bt b e bt et te b naes 32
I =T (o] £SO SOUR RPN 32
IR0 ] 111111 o BSOSO PRSPPI 33
SRS 0To] (V1400 W@ Y= o LSS URUROPRTRUI 33
S A B < (=T ot (o] OSSP U PP RP PR PRURTO 33
1.8.8 Data ACQUISItION & CONLIOL.......cviieiiiiiiii et sbe 33




List of Contents &

Chapter (2)- Experimental Work.............ueeeeeeeeeeeeeen. 34

2. EXPerimental WOTK ........ccociiuiiiiiieiciee sttt .34
2.1 Collection, Identification preparing of Plants materials for Extraction: .............. .34
2.2 EXITACHION: 1.tiviteiiieiiieeet ettt ettt .34
2.3 Phytochemical @nalySisS: .........cooeeeieiiiieiese e e .35
2.3.1 QUAlTTAtIVE ANAIYSIS: ..eviieiiieieieieeec ettt .35
2.3.1.1. Detection Of TANNINS: ....ccooiieiieiicee e .35
2.3.1.2 Detection of cardiaC glyCOSIARS: ......ceiirieriiieieeieeie et 36
2.3.1.5 Detection Of FIAVONOIAS: .......cciviiiiiiiiieierieicse et 37
2.3.1.6 DeteCtion 0F SAPONINS: ....ocviiviiiiciectiee sttt st e et b e bbb nen 38
2.3.1.7 Detection 0f PRENOIS:......ccooiiiieiiccesee e e .38

2.4 Antibiotic disC diffuSion ASSAY: ........covveiriririiiirie e .38
2.4.1 Antibacterial Activity: ..........ceu.... .38
2.4.2 TSt OFQANISITE ...vitiiieiteiteie ettt sttt ettt et be st e be st et e s e eseeteabesbestenseeeneeneanens .38

2.4.3 Bacterial growth inhibition test of plant extracts by the Disk Diffusion Method: ...

2.5 Determination of Total Phenol: ...........cccoeiiiiiciciircec e .39
2.6 DPPH scavenging aCtiVity: .......ccccoureerrenireiensensenesiecsienens .40
2.7 High-performance liquid chromatography (HPLC) analysis ..........c.cccccceevriruennan. A1
2.7.1 Instrumentation and Operating Conditions HPLC: ..........cccoiiiiiiniiienceseese e 41
2.7.2 Sample Preparation for the Determination 0f SUGArS: .........cccvrieriiiiiieienceeese e 42
2.7.3Determination of Phenolic acid by Hplc .
2.7.4 Solution of external calibration StaNards.............ccoveriieririinie e 43
2.7.5 SamMPIE PrEPATatiON.......ccuiiiiiiieietieeett ettt sttt ettt sttt b et st naenan 43
2.7.BHPLC ANAIYSIS ...ttt ettt ettt 44
Results a"d DISGuSSIon 00000000000000000000000000000000000000000 46
3.1 PhytoChemical SCrEENING: ......ccviviiiiiiieiieiee et 46
3.2 AntiDACtErial ACHIVITY: ..ovovieiiiieeiieere e .49
3.3ANLIOXIAANT CAPACILY: ....eveeiteieeeie e .52
3.3 Total phenol concentration (TPC) in the methanolic:.........c.ccooeveiiiiiinciennn .52
3.4 DPPH radical-scavenging aCtiVity: ..........ccocooererieiininiesinenene e e .53
3.5 High-performance liquid chromatography (HPLC) analysis Phenolic Acids: ..... .55
3.6 High-performance liquid chromatography (HPLC) analysis Mono/discards....... .61
3.5 Determination of SUGArs USING HPLC: ........ccoiiiiiiiiciecees e 62
Statlstlcal analysls 00000000000000000000000000000000000000CO0CCFOCRFOCRTORONNNNTS 68
4.1 DESCIIPLIVE STALISTICS ...veuveueeiietieteite sttt bbbt nbe e 68
4.2 Normality Test
4.3 COMTEIALIONS TESE... . vttt bbbt b et e ettt e et bene 70
4.4 COrrelations OF L.SNAWI........couiuiiiiiiiiiieeise e 72

CONCIUSION ...cueeeeieeieieeiereerereecencessecensescecescescncescecess 183
REfCreNCEeS.....ceueeeeeerieririeriereereencensensceseessessessescese 19




List of Tables =

List of Tables

Table No. Title Page
Table 1.1 Medicinal plants selected for the study: ........ccccooeivieiiicccnecee 5
Table3. 1 The Result of the Phytochemical Analysis of 5 Selected Plants for

TNIS STUAY: 1. 46
Table 3.2.1 Antibacterial activity of leaves extracts of selected studied

PIANTS: <o e 49
Table 3.3 the concentration of total phenols in the methanolic extract ............ 52
Table 3.4 DPPH radical-scavenging activity: ........cccoceoviniinineneneneneeeeens 54

Table 3.5 Retention time and concentration of phenols (19/100g) of R.
Table 3.6 Retention time and concentration of phenols (1g/100g) of L.
SNAWIT . 57
able 3.7 Retention time and concentration phenols (1g/100g) of C. citratus:.... 58
Table 3.8 Retention time and concentration phenols (1g/100g) of E.lathyrus... 59
Table 3.9 Retention time and concentration phenols (1g/100g) of P.major ...... 60
Table 3.10 Retention time and concentration of sugar of R. chalepensis: ........ 62
Table 3.11 Retention time and concentration of sugar of L. shawi:.................. 63
Table 3.12 Retention time and concentration of sugar of C. citratus plant...... 64

Table 3.13 Retention time and concentration of sugar of E. lathyrus plant. .... 65

Table 3.14 Retention time and concentration of sugar of P. major plant. ........ 66
Table 4.1DeSCriptive STATISTICS ........oeieieeeiiisesese s 68
Table 4.2 Tests 0f NOrMAlity ........cccooiiiiiiiiiis s 69
Table 4.3 mean and st R.Chalepensis.........cccociiieiiiiieniieee e 70
Table 4.4 Correlations Anioxidant concentration of R.chalepensis................. 70




List of Tables =

Table 4.5 Mean and Std Deviation of L.Shawi ..........ccccccooviiiinnneccc, 72
Table 4. 6 Correlations Anioxidant concentration of L.Shawi ...............ccceeue. 72
Table 4.7 Mean and Std.Deviation of C.CItratus...........c.cccvvovieiniiieiiiiiens 73
Table 4. 8 Correlations Anioxidant concentration of C.citratus ....................... 73
Table 4. 9 Descriptive StatiStiCS ........ccveiiiiiiiiiie e 75
Table 4. 10 Correlations Anioxidant concentration of E.lathyrus..................... 75
Table 4. 11 Mean and Std. Deviation of P.majorL...........cccooovnininiiiicinnn. 76
Table 4. 12 Correlations Anioxidant concentration of P.majorL...................... 76

v



List of Figures &

List of Figures

Fig No. Title Page
Fig 1.1 RUtA ChalEPENSIS ..ot s 9
Fig.1.2 Scientific classSifiCation...........ccccvviieiiiii e 10
Fig. 1.3. CymbOPOQgON CITrALUS.........cveveeeiieiiniiiiesiesie e 11
Fig.1.4. Euphorbia lathyris........c.cooiiiiiiii e 12
Fig.1.5. Scientific classification...........cccciviieiiiiiic i 13
Figl.6 Basic structure of pharmacologically important plant derived from the

AIKAIOTAS ... e 15
Figl.7. Basic structures of some pharmacologically important plant derived
1101 01T S TSP PSPRPRON 18
Figl.8. Basic structures of some pharmacologically important plant derived
FlAVONOIUS ...t 19
Fig 1.9 Basic structures of some pharmacologically important plant derived
PRENONICS. ... s 20
Fig 1.10 CaffeiC ACid.......cceriieiieieieieises s 24
Fig 1. 11 Vanillin......ccooooii et 25
Fig 112 ENAQIC ACIA ......eviviieieeeee e 26
Fig LIS FEruliC @Cid .......coveiviiiieieieee s 26
Fig 114 RULIN oottt sttt s ae et te et sreerae e 28
FIQL. L5 IMAITOSE ...ttt et sttt e s be e sbeera et 29

Fig 3.5 Analytical HPLC chromatogram of phenolic compounds of leaves
extracts of R.chalepensis : peak 11.85, Caffeic acid; peak 13.77, Vanillin;
17.93, Ellagic acid; peak 15.57, Ferulic acid; peak 16.87, Rutin,. .................. 57

Fig 3.6 Analytical HPLC chromatogram of phenolic compounds of leaves
extracts of L. shawi: peak 11.89, Caffeic acid; peak 13.87, Vanillin; peak
18.02, Ellagic acid; peak 15.86, Ferulic acid; peak 17.03, rutin. .................... 58

Fig 3.7 Analytical HPLC chromatogram of phenolic compounds of leaves
extracts of C. citratus: peak 11.87, Caffeic acid; peak 13.60, Vanillin;
peak 18.10, Ellagic acid; peak 15.85, Ferulic acid; peak 17.03, rutin............. 59

Fig .3.8 Analytical HPLC chromatogram of phenolic compounds of leaves
extracts of: E.lathyrus peak 12.05, Caffeic acid; peak 13.62, Vanillin;
peak 17.95, Ellagic acid; peak 15.86, Ferulic acid; peak 16.84, rutin............. 60

Fig 3.9 Analytical HPLC chromatogram of phenolic compounds of leaves
extracts of P.major: peak 11.87, Caffeic acid; peak 13.60, Vanillin; peak

15.92, Ellagic acid; peak 15.85, Ferulic acid; peak 16.60 rutin. ..................... 61
Fig 3. 10: R. chalepensis chromatograms analysis of Sugar derivatives: Peak
10.8, Galactose; peak 11.5, GalaCtOSe. .......ccccvererierieneiie e 63
Fig 3. 11: L. shawi chromatograms analysis of sugar derivatives: Peak 10.6,
glucose; peak 13.3, FIUCLOSE. ......cceiiiiieeerieeee sttt 64
Fig 3. 12: C. citratus chromatograms analysis of sugar derivatives: Peak 8.92,
SUCrose; peak 10.58, GIUCOSE. ......cccvevueireeieieeeeie e ste et ste sttt 65
Fig 3. 13: E. lathyrus chromatograms analysis of sugar derivatives: Peak 8.88,
maltose; peak 10.6, Glucose; and Peak 13.41, fructoSe ........ccccevveeerrrrennnne 66




List of Figures &

Fig 3. 14: P. major chromatograms analysis of sugar derivatives: Peak 8.9,

sucrose; peak 10.6, Glucose; and Peak 13.3, Galactose. .........c.cccceevevveirvinenne. 67
Fig 3.1 correlation analysis of( R.Chalepensis) .........cccoevvririiiriie e 71
Fig 3.2 correlation analysis Of (L.SNaWI) .........ccooeiiieiiiiiiise e 72
Fig 3.3 of correlation iS C.CITAtUS .......cc.eiiiieiieieiie et 74
Fig 3.4 of correlation is (E.Jathyrus)........cccccveiviiiiiiiieece e 75
Fig 3.5 of correlation iS (P.MaJOIL) .....ccccvvviiriiiiieieicieeses s 77

Vi



Abstract &

Abstract

This study involves phytochemical screening, Antibacterial activity, antioxidant, total
phenolic content, HPLC of the Phenolic Acids and HPLC of the sugar, for the medicinal
indigenous plants from Libya (Ruta Chalepensis, Lycium shawii, Cymbopogan Citratus,
Euphorbia lathyris and Plantago major leaves). Leaves extracts of the selected medicinal
plants

Phytochemical screening: The results of phytochemical screening of methanolic and
chloroform extracts obviously show that presence of each tannin, phenols, flavonoids,
alkaloids, saponins, cardiac glycosides and carbohydrates,

Antibacterial Activity: Through Disk Diffusion Method, extracts were examined
against the activity of Gram-negative pathogenic bacteria Escherichia coli, where, the
methanolic extracts revealed a good inhibition effect result, Whereas chloroform extracts
revealed a vulnerable inhibition effect result against Escherichia coli,

Antioxidant Activity: Antioxidant potential of the extracts was analyzed as contents
of total phenols and free radical scavenging activity extract were assessed by the declaration
of a methanolic solution of 2, 2- diphenyl-1-picrylhydrazyl DPPH. Results of antioxidant
activities were determined in three concentrations: 50mg/ml, 100 and 200 mg/ml of each
extract. And showed that at increasing the concentration, the susceptibility extracts tending
to increase also for DPPH, whereas sample Cymbopogan Citratus was the highest
concentration is 200 ml, e sample. And at the concentration 200 ml was a sample of
Cymbopogan Citratus.

Total Phenolic compounds: The phenolic content was determined by using Folin-
Ciocalteau assay, the results obtained showed for methanolic extracts that 3.164, 3.385,
16.737, 0.529 and 6.142 mg/g, was for each plant

HPLC Analysis:

a) HPLC analyses for the quantitive of phenol’s compounds present in the extracts of
selected medicinal plants leaves: The HPLC analysis of the plant's extracts
revealed the presence of phenolic compounds which are Caffeic, Vanillin,
Ellagic, Ferulic and Rutin found in different concentrations of the plant leaves
extracts. Used the SPSS program exhibited a strong significant positive

relationship, between Antioxidant and concentration of all plants leaves extracts.
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B) HPLC analyses for the quantitive of sugar’s compounds present in the extracts of

selected medicinal plants leaves:

The HPLC analysis of the plant's extracts revealed the presence of sugar's
compounds as the following: Ruta Chalepensis contained Glucose and Galactose, Lycium
shawii contained Fructose, Cymbopogan Citratus contained Sucrose and Glucose,
Euphorbia lathyris contained Maltose, Glucose, Fructose, and Plantago major contained
Sucrose, Glucose, Galactose were found in different concentrations in the plant leaves
extracts.

Keywords: Medicinal Plants, HPLC, Phytochemical screening, Antibacterial

Activity, Antioxidant Activity.
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