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ABSTRACT 
 

This study is conducted in the area from Shalateen - Halayeb in South East of 
Egypt. This study aimed to maintain and organize the uses of wild medicinal 
plants and also, to maximize the economic returns of these plants in this region 
through the definition and identification of the important species and the best 
methods for sustainable use of these plants including their distribution, density, 
productivity and their active materials. Forty six stands representing  13 
localities were selected to study the distribution, habitats, density, productivity, 
chemical constituents, and active materials of the wild medicinal plants in the 
study area. These plants are distributed in eight habitats. The highest value of 
density of the medicinal plants was recorded in Zygophyllum simplex, followed by 
Rumex vesicarius and Chenopodium murale. Rhizophora mucronata had the 
highest value of productivity, followed by Avicenna marina and Lycium shawii, 
respectively. The ash contents ranged from 3.34% in Balanities aegyptiaca to 
32.86% in Salvadora persica. For tannins, which is present in all plant samples 
under investigations, the highest value was observed in R. mucronata (5.178%), 
while the lowest value was detected in Plantago afra (0.007%). Saponins were 
detected in sixteen species. These Plants contained phenolic contents which 
ranged from 5.284% as highest value in R. mucronata to 0.039 in Leptadenia 
pyrotechnica . The highest concentration of alkaloid (10.943%) was detected in 
Z. simplex while the lowest one was detected in R. mucronata with percentages of 
0.02%. Nine plant species contained oil with different ranges of concentrations.   
 
Key words: Shalateen - Halayeb area, vegetation, density, productivity, chemical 
constituents. 

 
 
INTRODUCTION 
 
Large human population in developing countries is 
dependent on plant resources for healthcare because 
allopathic medicine can cure a wide range of diseases, but 
its high prices and occasional side-effects are causing 
many people to return to herbal medicines which tend to 
have fewer side effects (Baqar, 2001). Herbal medicines 
are being used by about 80% of the world population 
primarily in the developing countries for primary health 
care (Dubey et al., 2004). In developing countries, low-
income people such as farmers, people of small isolated 
villages and native communities which have no access to 
modern medicine depend on traditional medicines and use 

many native plants for the treatment of common diseases. 
In the last few decades, traditional knowledge on primary 
healthcare has been widely acknowledged across the 
world. It is estimated that 60% of the world population 
and 80% of the population of developing countries rely on 
traditional medicine, mostly plant drugs, for their primary 
health care needs (Shrestha and Dhillion, 2003). 
Therefore, there is an urgent need to document the 
medicinal and aromatic plants associated traditional 
knowledge, because this knowledge orally passes on from 
one generation to the next; thus, are vulnerable to wiped 
out (Baqar, 2001).  
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Figure 1: Locations are surveyed in the study area  
 
 

Shalateen-Halayeb area is a region located in the far south 
eastern Egypt on the African side of the Red Sea, with an 
area of 35,600 km2, located between latitudes 22 and 
23.30 and longitude 34.5 and 37. There are three major 
towns: Halayeb, Abu Ramad and Shalateen. The area is 
characterized by enormous plant diversity of its content 
mountains and valleys of the region, and different 
environments of plant species in the region, where the 
numbers reach to 350 species. Many of these plants have 
medical importance. 

This study aimed to maintain and organize the uses of 
wild medicinal plants, and also to maximize the economic 
returns of these plants in this region through the definition 
and identification of the important species and the best 
methods for sustainable use of these plants including their 
distribution, density, productivity and their active 
materials.  
 
 

MATERIALS AND METHODS 
 

During fifty days work, the vegetation of the Red Sea Coast 
sector from Shalateen to Halayeb passing through Abu 
Ramad was surveyed. Forty six stands were selected 
according to the degree of change in the floristic 
composition and abundant of medicinal species.  The 
vegetation types were investigated in these stands 
including: Seven stands in Wadi Abraq, eight stands in 
Wadi Kansosroob, seven stands in Wadi Marafi, four 
stands in Wadi Hodein, two stands in Wadi El- Deef, one 
stand in Wadi Abu Sahfa, four stands in Adaldeed, five 
stands in Sharm El- Medifa, two stands in Ras Hederiba,   
and one stand in each of Wadi Lahmey, Wadi Ezab (Figure 
1). In each stand selected, a list of species was recorded 
and 3 randomly quadrates (10 × 10 m) were made. 
According to Muller-Dombois and Ellenberg (1974), 
species density was calculated per unit area.  Taxonomic 

nomenclature followed Täckholm (1974), updated by 
Boulos (1995).  

The fresh weight and dry weight of the dominate 
medicinal species recorded in the study area were 
determined in each stand. Forth of new aerial parts of ten 
plants individual were collected randomly during the 
winter season. The fresh weights of the parts of these 
species were determined. The plant materials were 
cleaned and dried in a sunny drier at 30 - 55C for 48 h to 
determine the productivity of the dominant medicinal 
species.  

Phytochemical analysis of the aerial parts of 27 
dominated medicinal plant species, belonging to different 
families, was performed for constituents, such as 
glycosides, alkaloids, flavonoids and/or phenolics, 
saponins, tannins, unsaturated sterols and/or triterpenes, 
present in an investigated plant species. The total 
flavonoids were determined by spectrophotometerical 
method described by Karawya and Aboutable (1982). The 
total alkaloids were estimated using two methods, the 
acid- base titration and the gravimeteric methods, as 
described by Balbaa (1986) and Woo et al. (1977). The 
total tannins were estimated using the Makkar and 
Googchild (1996) method. Phenolics content of the studied 
plant was determined according to Pulido et al. (2000). 
 

 

RESULTS  

 
Vegetation  

 
Seven habitats were distinguished at the studied area 
between Shalateen and Halayeb. These habitats are: wadi 
bed, salt marshes, coastal desert, coastal sand dunes, 
mangrove, Delta wadi and rocky slopes of mountain. 
Sixteen species were recorded in wadi bed, followed by ten 
species in rocky slopes of mountain, eight species in salt 
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Table 1: List of medicinal species dominated in the study area and their families, life forms, and habitats.  
 

Species Family Life form Habitats Location 

Abutilon pannosum (G. Forst.) Schltdl. Malvaceae PSh Wadi bed Wadi Kansosroob 

Acacia tortilis (Forssk.) Hayne subsp. tortilis Fabaceae PHSh Wadi bed Wadi Kansosroob 

Achillea fragrantissima (Forssk.) Sch. Bip. Asteraceae PSh Wadi bed Wadi Hodein 

Aeluropus littoralis (Gouarn) Parl. Poaceae PG Coastal sand dunes Adaldeed 

Aerva javanica (Burm.f.) Juss. ex. Schult. Amaranthaceae PSh Wadi bed Wadi Abraq 

Arthrocnemum macrostachyum (Moric) K. Koch. Chenopodiaceae PSh,Su Salt marshes Sharm El- Medifa 

Atriplex  farinose Forssk. Chenopodiaceae PSh Coastal sand dunes Adaldeed 

Avicennia marina (Forssk.) Vierh. Avicenniaceae T Mangrove Adaldeed 

Balanities aegyptiaca (L.) Delile. Balanitaceae T Rocky slopes of mountain Wadi Marafai 

Chenopodium murale L.    Chenopodiaceae An Rocky slopes of mountain Wadi Marafai 

Citrullus colocynthis (L.) Schrader. Cucurbitaceae PHb Wadi bed Wadi Abraq 

Cotula cinerea Delile. Asteraceae An Wadi bed Wadi El-Deef 

Crotalaria aegyptiaca Benth. Fabaceae PSh Wadi bed Wadi Hodein 

Cucumis prophetarum L. subsp.prophetarum Cucurbitaceae PHb Rocky slopes of mountain Wadi Kansosroob 

Cyperus laevigatus L. var. laevigatus Cyperaceae PGr Salt marshes Baranese 

Euphorbia consobrina N.E.Br. Euphorbiaceae PSh Rocky slopes of mountain Wadi Kansosroob 

Euphorbia cuneata Vahl. Euphorbiaceae PSh Rocky slopes of mountain Wadi Kansosroob 

Forsskaolea tenacissima L. Urticaceae An Wadi bed Wadi Abraq 

Forsskaolea viridis Ehrenb. ex Webb. Urticaceae An Rocky slopes of mountain Wadi Marafai 

Halopeplis perfoliata  (Forssk.) Bunge ex. Ung. 
Sternb 

Chenopodiaceae PSh,Su Salt marshes Sharm El- Madfia 

Indigofera articulate Gouan. Fabaceae PSh Delta wadi Wadi Hodein 

Juncus rigidus Desf. Juncaceae PHb Salt marshes Adaldeed 

Leptadenia pyrotechnica (Forssk.) Decne. Asclepiadaceae PSh Wadi bed Wadi Hodein 

Limonium axillare (Forssk.) Kuntze Plumbaginaceae PSh Salt marshes Ras Hederiba 

Lycium shawii Roem. & Schult. Solanaceae PSh Wadi bed Wadi Kansosroob 

Maerua crassifolia Forssk. Capparaceae T Slopes Wadi Kansosroob 

Morettia  philaeana (Delile.) DC. Cruciferae  PSh Rocky slopes of mountain Wadi Abraq 

Panicum turgidum Forssk. Gramineae PGr Delta wadi Wadi Hodein 

Plantago afra L. Plantaginaceae An Rocky slopes of mountain Wadi Marafai 

Reseda pruinosa Delile. Resedaceae PHb Wadi bed Wadi Abraq 

Rhizophora mucronata Lam. Rhizophoraceae T Mangrove Sharm El- Madifa 

Rumex vesicarius L. Polygonaceae An Rocky slopes of mountain Wadi Marafai 

Salvadora persica L. var. persica Salvadoraceae PSh Rocky slopes of mountain Wadi Kansosroob 

Senna alexandrina Mill. Fabaceae PSh Wadi bed Wadi Abraq 

Senna italica Mill. Fabaceae PSh Wadi bed Wadi El- Deif 

Suaeda monoica Forssk ex J. F. Gmel. Chenopodiaceae PSh Salt marshes Sharm El- Madifa 

Tamarix nilotica (Ehrenb.) Bunge. Tamaricaceae PSh Salt marshes Wadi Lahmey 

Taverniera aegyptiaca Boiss. Fabaceae PSh Salt marshes Ras Hederiba 

Tephrosia purpurea (L.) Pers. ssp. apollinea (Delile) Papilionoideae PSh Wadi bed Wadi Abu Sahfa 

Ziziphus spina-christi (L.) Desf. Rhamnaceae T Wadi bed Wadi Ezab 

Z ygophyllum album L. Zygophyllaceae PSh,Su Coastal sand dunes Sharm El- Madifa 

Zygophyllum coccineum L. Zygophyllaceae PSh,Su Coastal desert Marsa Hemeira 

Zygophyllum decumbens Delile Zygophyllaceae PSh,Su Coastal desert Ras Hederiba 

Zygophyllum simplex L. Zygophyllaceae An Wadi bed Wadi Abraq 
 

PSh= Perennial shrub, T= tree, PHb= Perennial herb, PGr= Prennial grass, Su= succulent, An= annual. 

 
 
marshes, three species were recorded each in both coastal 
sand dune and coastal desert, while two species were 

recorded each in both of delta of wadies and mangrove 
habitats (Table 1).  

https://en.wikipedia.org/wiki/Peter_Forssk%C3%A5l
https://en.wikipedia.org/wiki/Joseph_Decaisne
https://en.wikipedia.org/wiki/Asclepiadaceae
http://flora.org.il/en/plants/systematics/cruciferae-brassicaceae
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Forty four promising medical species, belonging to 34 
genus representing 26 families were the dominant in the 
study area. The highest number of species represented in 
the Fabaceae family were 7, followed by Chenopodiaceae 
(5 species), Zygophyllaceae (4 species), Asteraceae (2 
species), Cucurbitaceae (2 species), Euphorbiaceae and 
Urticaceae (2 species) each, while other families were 
represented by less than two species. Zygophyllum genus 
was represented by four species, followed by two species 
for each genus of Senna, Euphorbia and Forsskaolea. The 
other genus was represented by one species (Table 1).  

Wadi Kansosroob had the highest number of medicinal 
dominated species (8 species), followed by Wadi Abraq (7 
species), Sharm El- Medifa (6 species), (5 species) each in 
Wadi Hodein and Wadi Marafai, 4 species in Adaldeed, 3 
species in Ras Hederiba, 2 species in Wadi El-Deef, and one 
species each in Baranese, Wadi Lahmey, Wadi Abu Sahfa 
and Wadi Ezab. 

Based on the survey studies, the vegetation types of the 
area between Shalateen and Halayeb are presented 
hereafter. 
 
 

Mangrove vegetation 
 
It is dominated by Avicennia marina community, and 
Rhizophora mucronata may be mixed with A. marina as a 
codominant or as an abundant associate, or it may form 
pure stands. The density of A. marina ranged from 1- 7 
individual/100m² with average (3.4 individual/100m²), 
while the density of R. mucronata ranged from 2-3 
individual/100m² with average (2.5 individual/100m²). 
 
 

Salt marsh vegetation 
 

Most plants in this habitat are halophytes. The vegetation 
includes the following communities: 
 
Limonium axillare community: The common perennial 
species present are Halopeplis perfoliata, and less common 
associates include Arthrocnemum macrostachyum, 
Panicum turgidum, Taverniera aegyptiaca, Zygophyllum 
coccineum and Zygophyllum simplex as annual plant.   
 

Aeluropus lagopoides Community: The most common 
associates are Cyperus lagopoides, Sporobolus spicatus and 
Zygophyllum album while common ones are Arthrocnemum 
glaucum, H. perfoliata, Limonium axillare and Tamarix 
nilotica and one annual: Zygophyllum simplex. 
 

Sporobolus spicatus community: The perennial 
associates include Cyperus laevigatus, L. axillare, Z. album 
and P. turgidum, while Z. simplex associated as annual 
plant. 
 

Zygophyllum album community: The associates include 
Aeluropus lagopoides, Arthrocnemum macrostachyum,  

 
 
 
Atriplex farinosa, H. perfoliata, Limonium axillare, S. 
spicatus, Suaeda monoica, Zygophyllum decumbens, 
Calotropis procera, Panicum turgidum, Polycarpaea repens, 
and Salsola baryosma. 
 
Suaeda monoica community: The suffrutescent layer 
includes A. lagopoides, A. macrostachyum, H. perfoliata, 
Panicum turgidum, and Zygophyllum coccineum. Prostrate 
perennials and annuals, e.g. Aizoon canariense, Caylusea 
hexagyna, and Z. simplex form the ground layer. 

 
Tamarix nilotica community: The most common 
halophytes are Juncus rigidus and Zygophyllum album; 
others are A. lagopoides, A. macrostachyum, H. perfoliata, 
Phragmities australis, Zygophyllum decumbens and 
Limonium axillare. The xerophytes include Acacia 
raddiana, A. tortilis, C. procera, P. turgidum, Phoenix 
dactylifera, and Hyphaene thebaica. Figure 2 shows that the 
density of halophytes species in these habitat ranged from 
(1.5 individual/100m²) in A. farinosa to (352 individual/ 
100m²) in A. lagopoides. The densities of xerophytes 
recorded in this habitat were: C. procera (1 
individual/100m²), H. thebaica (1 individual/100m²) and 
P. dactylifera (1 individual/100m²). 
 
 
The coastal desert wadis vegetation 

 
The littoral downstream belt of the delta of the coastal 
desert wadie supports halophytic vegetation comprising 
two communities; one is dominated A. lagopoides and the 
other by Z. album. The associates, mainly halophytes, 
include A. macrostachyum, H. perfoliata, L. axillare, S. 
pruinosa and Z. album. The xerophytes (perennials and 
annuals) include P. turgidum, Indigofera articulata and Z. 
simplex. The halophytes are L. pruinosum, S. spicatus and S. 
monoica. Associate species are mainly salt non-tolerant 
desert perennials and annuals, e.g. A. tortilis subsp. tortilis, 
Crotaloria aegyptiaca, C. procera, C. lavigatus, P. turgidum 
and Z. simplex. 

The average density of perennial medicinal species 
dominated and common in the littoral downstream belt of 
the delta of the Wadis ranged between (1 
individual/100m²) in C. procera and (7.3 
individual/100m²) in C. aegyptiaca (Figure 3). The density 
of annual plant Z. simplex ranged from (1-27 
individual/100m²) with average (9.1 individual/100m²) . 

In the midstream part of these wadies, the main channel 
is dominated by Achillea fragrantissima and P. turgidum. 
Plant cover is 10–15% and increases to 60–65% during 
the winter season with dense growth of therophytes. A. 
raddiana is the abundant associate perennial. Other 
associates include A. tortilis subsp. tortilis, Abutilon 
pannosum, Aerva javanica, Balanites aegyptiaca, C. procera, 
Morettia philaeana, Delonix elata, Salvadora persica, Senna 
italiaca, Citrullus colocynthis, Morettia philaeana, R. 
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Figure 2: Average density of medicinal halophytes in South east of Egypt. 

 
 

 
 
Figure 3: Average density of medicinal species in the littoral downstream belt of the delta of the 
Wadis. 

 
 
pruinosa, Lycium shawii, Cucumis prophetarum, Stipagrostis 
ciliaris, Leptadenia pyrotechnica, Senna alexandria, 
Forsskaolea tenacissima, Forsskaolea viridis, Senna italica, 
Tephrosia purpurea ssp. apollinea, Zilla spinosa, Solanum 
incanum, Ziziphus spina-christi, Dipterygium glaucum, 
Cleome chrysantha, Maerua crassifolia and the annuals are 
Pulicaria undulata, Reseda pruinosa, Astragalus vogellii, 
Anticharis glandulosa, Rumex viscarius, Rumex 
simpliciflorus, Arnebia hispidissima, Launaea capitata, A. 
canariense, Blepharis ciliaris, Tichodesma africanum, 
Plicosepalus acaciae, Cotula cinerea, C. hexagyna, Pulicaria 
undulata and Plantago afra L.  

Figure 4 shows that in the midstream part of these 
wadies, the density of perennial medicinal species ranged 
from (1 individual/100m²) in Z. spina-christi to (55.8 
individual/100m²) in M. philaeana. The average density of 
the annual plants ranged from (8.7 individual/100m²) in T. 
purpurea ssp. apollinea to (270 individual/100m²) in C. 
cinerea (Figure 5). 
 
 
Vegetation of the mountains facing the red sea proper 
 

Three latitudinal zones of vegetation may be recognized: a 
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Figure 4: Average density of perennial medicinal species in the midstream parts of Wadies in the 
area studied.  

 
 

 
 
Figure 5: Average density of annual medicinal species in the midstream part of Wadies in the area studied.  

 
 
lower zone of Euphorbia cuneata, a middle zone of E. 
nubica and a higher zone of moist habitat vegetation. In 
this higher zone are stands of Acacia etbaica, Dodonaea 
viscosa, Ficus salicifolia, Pistacia khinjuk and Rhus 
abyssinica. Within these higher zones ferns, mosses and 
liverworts are present. The southern slopes of Gebel Elba 
drain into Wadi Serimtai, one of the most extensive 
drainage systems within the whole district. The Acacia 
scrub of this wadi is much more open than that of Wadi 
Aideib. The most common type of vegetation within these 
runnels is a community dominated by Commiphora 

opobalsamum. On the higher altitudes, some shrubs of A. 
etbaica and Moringa peregrina. On the north and northeast 
slopes, the vegetation is characterized by the 
preponderance of Euphorbia cuneata and E. consobrina. 
The southern slopes of A. javanica is dominant with only 
rare plants of E. cuneata. The most common annuals were 
C. murale and R. viscarius. 

In the upstream parts of these wadies, the densities of 
medicinal species shown in Figure 5 were: E. cuneata with 
average of 1 individual/100m², and E. consobrina which 
ranged from 1-2 individual/100m² with an average of 1.8 
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Figure 6: Average density of perennial and annual medicinal species in the upstream parts of Wadies in the area studied.  

 
 

 
 
Figure 7: Productivity of aerial parts of medicinal species are recorded in the area studied during winter season. 

 
 
individual/100m². The densities of the most common 
annuals were: C. murale with an average of 189 
individual/100m², and R. viscarius with an average of 50 
individual/100m² (Figure 6). 
 
 
Productivity 
 
Figure 7 shows that R. mucronata had the highest value of 
productivity (2647 gm/individual), followed by L. shawii 

(1413.53 gm/individual) and A. marina (968 gm/ 
individual). The lowest value of productivity was 30.066% 
detected in C. murale. 
 
 
Chemical constituents and active materials of the 
medicinal plants 
 
It is obvious from the obtained data recorded in Table 2 
that glycosides, alkaloids, flavonoids and tannins were 
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Table 2: Phytochemical screening of plants species . 
 

Species  Glycosides Alkaloids 
Flavonoids and / 

or Phenolics 
Saponins Tannins 

Unsaturated Sterols 
and / or Triterpenes 

Abutilon pannosum  √ √ √ √ √ - 

Acacia tortilis subsp. tortilis √ √ √ √ √ - 

Achillea fragrantissima  √ √ √ - - √ 

Aeluropus littoralis  √ √ √ √ √ √ 

 Atriplex farinose  √ √ √ √ √ - 

Avicennia marina  √ √ √ - √ √ 

Cotula cinerea  √ √ √ √ √ √ 

Crotalaria aegyptiaca  √ √ √ √ √ - 

Forsskaolea tenacissima  √ √ √  - √ - 

Forsskaolea viridis  √ √ √ - √  -

Indigofera articulate  √ √ √ √ √ - 

Leptadenia pyrotechnica  √ √ √ - √ √ 

Limonium axillare  √ √ √  - √ - 

Morettia philaeana  √ √ √ - √ - 

Plantago afra  √ √ √ - √ - 

Reseda pruinosa  √ √ √  - √  -

Rhizophora mucronata √ √ √ √ √ √ 

Rumex vesicarius  √ √ √ √ √ √ 

Salvadora persica  √ √ √ √ √ - 

Senna alexandrina  √ √ √ √ √ √ 

Senna italica  √ √ √ √ √ √ 

Suaeda monoica  √ √ √  - √ √ 

Tamarix nilotica  √ √ √ - √  -

Tephrosia purpurea ssp. apollinea  √ √ √ √ √  -

Ziziphus spina-christi  √ √ √ √ √ √ 

Zygophyllum album  √ √ √ √ √ √ 

Zygophyllum simplex √ √ √ √ √ √ 
 

√= Positive results, - = Negative results. 

 
 
 
present in all plant samples under investigations. Saponins 
were detected in sixteen species. 

Figure 8 shows that the values of ash content in the 
medicinal species recorded ranged from 3.34% in B. 
aegyptiaca to 32.86% in S. persica.  

There was a wide range of tannin concentrations in the 
medicinal plants analyzed as shown in Figure 9. The 
concentration of tannins in various plant extracts was 
determined, the highest value was observed in 
R. mucronata (5.178%), while the lowest value was 
detected in P. afra L. (0.007%).  

The results pertaining to phenolic contents showed that, 
phenolic contents of plant aerial parts varied from species 
to species (Figure 10). Plant species containing phenolic 
contents ranged from 5.284% as highest value of R. 
mucronata to 0.039% of L. pyrotechnica . 

Figure 11 shows that the highest concentration of 
alkaloid (10.943%) was detected in Z. simplex, while the 
lowest one was detected in R. mucronata with 0.02%. 

DISCUSSION 
 
Forty six localities were surveyed in Shalateen area, the 
quantitative determination of forty three medicinal plant 
species recorded in the study area showed that A. tortilis 
subsp. tortilis, A. fragrantissima and  A. javanica were the 
most abundant species in the studied area. 

The results showed halophytic grasses with the highest 
densities in the medicinal species. El-Khouly and Abu- EL 
Nasr (2006) found that the densities of grasses of Imperata 
clyndrica and Pharagmitis australis were higher than that 
recorded in Alhagi graurcoum in the dry season in Siwa 
Oasis. They stated that the first two species are less 
palatable to range animals than  A. graurcoum. The long 
term heavy grazing caused reduction in the density of the 
palatable species. The halophytic grasses are less palatable 
as fodders for range animals. 

The annual species had a high density values more than 
the perennials especially in the wadies and in the 
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Figure 8: Ash content of the medicinal species are recorded in the area studied during winter season. 

 
 
 

 
 

Figure 9: Total tannins of the medicinal species are recorded in the area studied during winter season. 
 
 
 

 
 
Figure 10: Total phenolics of the medicinal species are recorded in the area studied during winter season. 



Academia Journal of Medicinal Plants; Elkhouly and Ahmed.         430 
 
 
 

 
 
Figure 11: Total alkaloids of the medicinal species are recorded in the area studied during winter season. 

 
 
mountain habitats due to faster seed germination in the 
annuals than in the perennials. Also, the germination 
percentage of annual seeds is more than in the perennial 
seeds.   

The productivity of the mangrove species (R. mucronata 
and A. marina) mostly were more than that in the other 
species recorded. These species were trees, while the 
other species recorded were shrubs or herbs. El-Khouly 
and Khedr (2007) recorded that the growth performance 
of R. mucronata was significantly higher in pure stands 
than in association with A. marina. R. mucronata in pure 
community, which grew twice in height, had more main 
and lateral branches, and attained nearly 10 times the total 
number of leaves as compared with those growing in 
mixed community. 

The ash contents ranged from 3.34 to 32.86%. This 
implies that all plant samples do not fall within the 
standard range for animal feed but can be used as ethno-
veterinary in all regions. 

The highest value of tannins was observed in 
R. mucronata (5.178%), while the lowest value was 
detected in P. afra (0.007%). Tannin in plant is involved in 
defense mechanism to environmental attack (Okuda et al., 
1992). It was reported to have potential antioxidant 
properties in faba beans mainly due to chain-breaking 
ability rather than chelating activity with transition metals 
(Carbonaro et al., 1996).  

 The increased value of total phenolics in R. mucronata 
might be due to the presence of phenolic compounds, such 
as coumarins, flavonoids, lignans, neolignans, lignins, 
phenylpropenes in the aforesaid plants. Flavonoids are low 
molecular-weight compounds. They are extremely 
important subclasses of phenolic compounds and widely 
distributed in plants such as vegetables, herbs, spices, and 
tea. Based on the presence of different substituents on the 
rings and the degree of benzo-γ-pyrone saturation, 

flavonoids usually can be separated structurally into 
flavones, flavanones, and flavonols (Havsteen, 2002, Cai et 
al., 2004, Ncube et al., 2008, Samy, 2010, Romano et al., 
2013). 

Alkaloids have important eco-chemical functions in the 
defense of plant against pathogenic organisms and 
herbivores or, as in the case of pyrrolizidine alkaloids, as 
pro-toxins for insects, which further modify the alkaloids 
and then incorporate them into their own defense 
secretions (Hartmann, 1991). In this study, the highest 
concentration of alkaloid (10.943%) was detected in Z. 
simplex. The high values of alkaloides in the desert plants 
as a result of these plants produce defense chemical to 
cope with insects and vertebrate herbivores. Zygophyllum 
simplex is not eaten by the range animals. 
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