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Abstract

Morphological and phytochemical studies on some medicinal plants in
Bani Matar District - Yemen
Anhar A. Yany1

'Botany Department, Faculty of Science, Ain Shams University, Cairo, Egypt.

The medicinal plants in Bani Matar District (Sana’a - Yemen) have never
been phytochemically or biologically investigated. These plants have great
importance due to its extensive use in folk medicine and for the commercial
production of essential oils especially the species of the family Lamiaceae.
So, this study was carried out on 16 selected medicinal taxa from family
Lamiaceae from Bani Matar District. The collected samples were identified
and investigated morphologically (whole plant), anatomically(stem, petiole
and leaf) by LM., phytochemically and biologically. Also, ethnomedicinal
study was carried out to document the knowledge about these plants. Finally,
the recorded macro-and micromorphological data with phytochemical
essential oils components were analysed using the software jmp version 13
and resulted in two dendrograms. The evaluation of macro- and
micromorphological characters revealed that many characters viz. leaf
composition, stomatal types and distributions number of stamens, stem
vascular cylinder, petiole outline and vasculature types of trichomes, nutlet
features, the number of palisade to spongy layers and crystals, are valuable in
species identification and delimitation.

Also, the results revealed a relation between types of trichomes and the
amount of essential oils produced. Our leaf anatomical results were useful in
inferring the interspecific relationships along with the phytochemical results.
Documentation to the indigenous knowledge (from the tribal of the study
area) were carried out through the ethnobiological approach. It is important
for species conservation and sustainable resource use. This study may could

be a starting point to the discover more crude drugs of economic importance



especially from that are not documented yet before; (Lavandula citriodora,
Meriandra dianthera and Salvia schimperi). Also, this study obviously
confirmed that, the leaves are the most common part used in traditional
treatments.

Fourteen Lamiaceae species were also investigated phytochemically by
gas chromatography coupled with mass spectrometer. The antimicrobial
activity of oils was assessed using agar-well diffusion method toward
representatives for each of Gram- negative & positive bacteria in addition to
fungi. One hundred and forty one compounds were identified from the
studied taxa. The antimicrobial activity could be attributed to the presence of
major components as carvacrol (54%, 52%), a-pinene (56%, 34%, 34%), Z-
caryophyllene (16%, 10%), caryophyllene oxide (20%) and camphor (64%)
and the synergistic effect with other compounds in the oil. The strongest
antimicrobial activity against most pathogenic microbial tested was observed
in Lavandula pubescens, Thymus serpyllum, Teucrium yemense, Stachys
yemenensis, Otostegia fruticosa, Ocimum basilicum var. basilicum and Salvia
schimperi.

The present study indicated that, Salvia schimperi can be used as a
natural antibiotic (for superficial infections of the skin, oral and vaginal
candidiasis caused by candida albicans also as natural antidiabetic .

So, from this results we can conclude that there are variations in
chemical composition between tested plants that affected their antimicrobial
activity and so could be used for selection of potential oil which act as a

natural antibiotic. More studies on much taxa still needed about this district.

Key words: Antimicrobial activity, Lamiaceae, morphological, phyto-

chemical, volatile oil, Yemen.



Contents
Title Page
Approval Sheet I
Declaration i
Dedication i1
Acknowledgement v
Abstract v
Contents viii
List of tables X
List of figures xii
List of plates xiii
List of maps Xiv
List of abbreviations XV
Preface 1
The aim of the study 4
Chapter one
I. Introduction
A. Systematic position of Lamiaceae 5
B. Taxonomic history of Lamiaceae 6
C. Study area 12
II. Literature review
A. Macromorphological study 19
B. Micromorphology study 19
C. Ethnomedicinal study 24
D. Biological study 27
Chapter two
I. Materials 31
II. Methods 34
vl



Contents

Chapter three Page
Observations of macro- and micromorphology 46

Chapter four
Results and Discussion
I.  Macro- and micromorphological characters 126
II. Ethnomedicine of Lamiaceae in Bani Matar (Yemen) 178
III. Phytochemical and biological studies 183
IV. Cluster analysis
A. Cluster analysis of macro — and micromorphology 244
B. Cluster analysis of chemical components of essential oils 250
Summary 254
References 262
Appendix
Appendix I. Data matrix of 298 attributes macro-and 286
micromorphological of the 16 medicinal studied taxa of Lamiaceae.
Appendix II. Data matrix of 141 attributes essential oil composition 299
of the 16 medicinal studied taxa of Lamiaceae.
Appendix III. View from Jabal al-Nabi Shu‘ayb (3355 m) 304
il padlal) )
Gla gl AR




List of tables
Table Title Page

Placement of Lamiaceae according to DE Dalla &Harms, Bentham

1 5
&Hooker, Thorn & Reveal, Takhtajan and APG IV.

2 Bentham & Hooker (1673 -1876) classification. 6

3 Briquet (1895 - 1897) classification. 7

4 Thonner (1962) classification. 8

Taxonomic position of the studied genera according to Cantino et

5 10
al. (1992 c).
Taxonomic position of the studied genera according to Takhtajan,

6 11
(2009).

7 The rainfall average (ml) and temperature in Yemen 18
Pharmacological activities of some selected taxa of Lamiaceae

8 L 28
essential oils.

9 Antibacterial activity of some selected taxa of Lamiaceae essential 30
oil against several microorganisms.

10 The list of 16 studied medicinal taxa of Lamiaceae and their data 19
of collection

1 Questionnaire to collect data on medicinal plants used in the district 37
of Bani Matar

12 Qualitative morphological characters of the 16 medicinal studied 135
taxa of Lamiaceae.

13 Leaf general morphology of the 16 medicinal studied taxa of 136
Lamiaceae.

14 Flower and nutlet morphology of the 16 medicinal studied taxa of 137

Lamiaceae




Stem micromorphological characters of the 16 medicinal studied

15 taxa of Lamiaceae. 147
Table Title Page

16  Petiole micromorphological characters of seven medicinal studied 153
taxa of Lamiaceae (nine taxa sessile).

17  Lamina micromorphological characters of the 16 medicinal studied 158
taxa of Lamiaceae.

18 Lamina epidermal characteristics of the 16 medicinal studied taxa 162
of Lamiaceae.

19 Types of eglandular and glandular trichomes of the 16 medicinal 168
studied taxa of Lamiaceae.

20 Quantitative macromorphological measurements of 16 studied 175
medicinal taxa of Lamiaceae

21 Quantitative micromorphological measurements of 16 studied 176
medicinal taxa of Lamiaceae.

) Sixteen medicinal plants used by local community of Bani Matar 180
district (Yemen).

23 Results of the phytochemical analysis of the 14 medicinal studied 184
taxa of Lamiaceae.

24 Physical characters of the essential oils of the 14 medicinal studied 185
taxa of Lamiaceae.

25  Essential oil composition of Lavandula pubescens . 187

26  Essential oil composition of Leucas inflata. 189

27  Essential oil composition of Marrubium vulgare. 191

28  Essential oil composition of Menthe longifolia 193

29  Essential oil composition of Meriandra dianthera 195

30  Essential oil composition of Nepeta deflersiana. 197

31 Essential oil composition of Ocimum basilicum var. basilicum. 199

32 Essential oil composition of Ocimum basilicum var. purpurascens. 201

33 Essential oil composition of Origanum majorana. 203

34  Essential oil composition of Otostegia fruticosa. 205

35 Essential oil composition of Salvia schimperi. 207




36  Essential oil composition of Stachys yemenensis. 209

37 Essential oil composition of Teucrium yemense. 211

38 Essential oil composition of Thymus serpyllum. 213

Table Title Page

Essential oil composition of the 14 medicinal studied taxa of

39 . . 217
Lamiaceae in Yemen.
Antimicrobial activity of the selected Lamiaceae medicinal plants

40 o ey . 233
volatile oils expressed as inhibition zone diameter [mm)].

41 Antimicrobial activity as MIC (uL/mL) of the selected Lamiaceae 234
medicinal plants volatile oils

42 Anti-dibetic activity of the four selected Lamiaceae taxa 235
The proposed treatment based on cluster analysis of the 16

43 . . . 248
medicinal studied taxa of Lamiaceae.

44 The proposed treatment based on cluster analysis of the 14 250

medicinal studied taxa of Lamiaceae.




List of figures
Fig. Title Page
1  Percentage of used plant parts. 179
2 Percentage of utilized Lamiaceae medicinal taxa in Bani Matar. 179
3 Total ion chromatogram of Lavandula pubescens essential oil. 186
4  Total ion chromatogram of Leucas inflata essential oil. 188
5  Total ion chromatogram of Marrubium vulgar essential oil. 190
6  Total ion chromatogram of Menthe longifolia essential oil 192
7  Total ion chromatogram of Meriandra dianthera essential oil 194
8  Total ion chromatogram of Nepeta deflersiana essential oil. 196
9 Total ion chromatogram of Ocimum basilicum var. basilicum essential 198
oil.
10 Total ion chromatogram of Ocimum basilicum var. purpurascens 200
essential oil.
11 Total ion chromatogram of Origanum majorana essential oil. 202
12 Total ion chromatogram of Otostegia fruticosa essential oil 204
13 Total ion chromatogram of Salvia schimperi essential oil. 206
14  Total ion chromatogram of Stachys yemenensis essential oil 208
15 Total ion chromatogram of Teucrium yemense essential oil. 210
16  Total ion chromatogram of Thymus serpyllum essential oil. 212
17  Percent of major components of the selected Lamiaceae medicinal plants 216
18 a-Glycosidase inhibition by acarbose and essential oil from of four ’35
selected medicinal Lamiaceae plants.
Dendrogram based on 298 attributes of micro-and macromorphological
19  characters using jmp program, showing the interrelationships between 249
16 taxa of Lamiaceae based on dissimilarity distance.
Dendrogram based on 141 essential oil components identified using jmp
oo brogram, showing the interrelationships between 14 taxa of Lamiaceae 253

based on dissimilarity distance.




