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An Ethnobotanical Study of Wild Edible Plantsin the Northern West
Bank " Palestine"

By
Nadeen Sadeq Abdullah Hinnawi
SUPERVISOR
Prof. Dr. Mohammed S. Ali-Shtayeh
Abstract

This ethnobotanical study of wild edible plants was conducted from
Feberuary to August 2007 in six districts in the northern West Bank of
Palestine. The study area included Nablus, Tulkarm, Qalgalia, Jenin,
Salfit, and Tubas districts of the West Bank. The studied region is located
within the semi costal, central high lands and the eastern slopes
agroeclogical zones. This area is characterized by mild weather. The aim
of this study was to document the indigenous ethnobotanical knowledge
related to uses of wild edible plant species and the assessment of the
existing threats to these plants, to identify the native and naturalized plants
In respect to their utilization, as well as to evaluate the conservation status
and cultivation potential. In addition, the study examined the antioxidant

activity of Majorana syriaca using DPPH and 3-carotene assays.

Information was collected from 215 informants from 39 villages in
the different locations. Fifty eight wild edible plant species which are
classified among 22 families and 55 genera were documented. Forty nine
of these plants were mentioned by 3 informants and more were distributed
across 20 families and 46 genera. The most widely used plants are:
(Majorana syriaca, Malva neglecta, Salvia hierosolymitana, Cyclamen
persicum, Gundelia tournefortii, Coridothymus capitatus, Mentha spicata,

Cichorium pumilumjacq, Teucrium polium,and Arum palaestinun).
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This study revealed that the Cultural important index (Cl) of the
studied plant species varied in the different localities. It indicated that
Majorana syriaca ranked number one with amcCl value of 1.9683. Another
group of species had a mCl vaue ranging between 0.5-0.9, these include:
Arum palaestinum, Centaurea dumulosa, Cichorium pumilumjacq,
Gageachl orantha, Gundelia tournefortii, Malva sylvestris Matricaria
aurea, Rumex acetosa, and Rumex Patientia, Salvia fruticosa, Salvia

hierosolymitana, and Teucrium polium.

Regarding the Cultural importance of the families, this study showed
that Labiaetae is the most important family with 4.953 mCl, followed by
Asteraceae (3.19 mCl), Polygonaceae (1.64 mCl), Araceae (.926 mCl),

Primulaceae (0.92 mCl) and Brassicaceae with (0.81 mCl) value.

The antioxidant activity of Majorana syriaca, extract showed 50%
inhibition of DPPH absorption, A total phenolic compound amount in
thyme ethanolic extract was found to be 37.3ug mg-1 pyrocatechol

equivaent, with atotal flavonoids compound of 146ug mg-1 quercetin.

Regardless of the large number of reported plant species and their
uses in both food and medicine, this study showed the need for protecting
these species. In addition, a study of their side effects on human health is
needed.
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CHAPTER ONE

INTRODUCTION

1.1 Definitions

Wild edible plants. Are wild plants with one or more parts that can
be used for food if gathered at the appropriate stage of growth, and
properly prepared. Edible wild plants could be weeds growing in urban

areas to native plants growing in deep wilderness (Kallas, 1996).

Endangered species:. is a population of an organism which is at risk
of becoming extinct because it is either few in numbers, or threatened by

changing environmental or predation parameters (Lee et al., 1999).

Ethnobotanical study: the study how people of a particular culture
and religion make use of indigenous plants, and how they classify and

identify them (Abdulrahaman et al.,2006).

Medicinal plant: is a plant which at least one of its parts contains
substances that can be used for therapeutic purposes (Sofowora, 1982 and
Bruneton, 1995).

1.2 Ethnobotany of wild edible plants

The aim of Ethnobotany is to study how and why people use and
conceptualize plants in their local environments. The most asked two
guestions are: how and in what ways people use nature and how and in
what ways people view nature (Salmon,1999). Ethnobotanists gather data

mainly from living peoples in hopes of gathering a view of their past
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existence as well as an understanding of present uses of plants for food,
medicine, construction materials, and tools. Ethnobotanical research can be
a door into cultural realities as well as a way to understand the future of

human relationships with this land.

The historical dimensions of ethnobotany that were largely listings
of plants, names, and uses play a role in contemporary approaches to
traditional plant knowledge. Most past researchers did not regard what the
people thought about plants as important. The situation today is that
researchers would like to include conceptuaizations of plants in their
studies, but do not have the methods to do this (Salmon,1999). This does
not criticize ethnobotany, but rather attempts to build the framework upon

which new methodological approaches can be explored (Salmon,1999).

Natural resources applied by human are influenced by different
factors such as history, cultural system and the availability (Ladio &
L ozada,2004). There are over 20,000 species of wild edible plantsin the
world, yet fewer than 20 species now provide 90% of our food. However,
there are hundreds of less well known edible plants from all around the

world which are both delicious and nutritious.

Plant tissues are considered as source of industry used in fibers for
making cloth, rope, paper etc. Also there are numerous dyes obtained from
plants mixed with different materials. Many plants have oil-rich seeds that
have a variety of uses. These oils can be extracted, many of them are
edible and they can also be used as Lubricants, fuel, for lighting, in paints

and varnishes, as awood preservative, waterproofing, etc (Fern,1997).
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There has been renewed or increasing interest in consuming wild
food plants. Despite agricultural societies' primary reliance on crop plants,
the tradition of eating wild plants has not completely disappeared, their
nutritional role and health benefits being reported in many surveys
worldwide (Pardo-de-Santayana et al., 2007).

In the Mediterranean area wild edible plants are important as dietary
supplements, providing trace elements, vitamins and minerals. However,
consumption is determined less by calorie input and more by the pleasure
of gathering wild resources, recreating traditional practices and enjoying

characteristic flavors (Pardo-de-Santayana et al., 2007).

Both food and medicinal plants have interventional uses. This exists
mainly in indigenous and local traditions. Food can be used as medicine
and vice versa. However, certain wild edible plants are used because of
their assumed health benefits and thus can be called medicinal foods.
(Etkin,1994).For example, the leaves of Teucrium polium is consumed
fried using olive oil because it is perceived to protect from cancer (Ali-

Shtayeh et al., 2008).

The amount of vitamins, minerals and other nutrients in wild food,

according to many sources, is on the average greater in wild foods..

Throughout the world, and more especially in developing countries,
wild plants make an important contribution to the life of local
communities. They play a significant part in a wide range of agricultural

systems as a source of wild foods and fuel wood, and they have an
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important socio-economic role through their use in medicines, dyes,
poisons, shelter, fibers and religious and cultural ceremonies. Yet little
systematic knowledge has been gathered on the uses of wild plants and
they tend to be ignored in considerations of farming systems by extension
workers, policy-makers and economists. Wild resources in general are
often ignored and receive little recognition from the development

community (Heywood & Skaula,1999).

The impact of local plant varieties on Palestine culture and economy
is significant. Many wild plant species are extensively used in Palestine
cuisine and many people, mostly in rural areas, still widely use medicinal
plants for the treatment of burns, disease and other ailments (Heywood &

Skaula,1999).

1.3 Wild edible plantsin the M editerranean area:

Wild edible plants have always been important in the folk traditions
of the Mediterranean region (Hadjichambis et al., 2008). However, food
and medicinal uses of these plants have been two of the most relevant and
consistent reasons for popular plant management, even in cultures that are
increasingly down their close relationship with nature. It is for this reason
that ethno-directed research is very useful in the discovery and
development of new drug and food resources. It is of outmost importance
to obtain data about popular uses of wild edible plants before this

knowledge disappears. In many Mediterranean countries these traditions
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are at risk of disappearing, and hence the crucia need to study such
knowledge systems (Ali-Shtayeh & Jamous, 2002).

The diet in the Eastern Mediterranean region, especially in Lebanon,
Syria, and Jordan, is characterized by an increasing reliance on refined
grains as the primary source of energy. As aresult, these countries are aso
experiencing an increase in the rates of chronic diseases such as
cardiovascular diseases and diabetes as, a reflection of the emerging
nutrition transition (Batal & El-Fattal, 2006). The nutrition transition
seems to be occurring along side chronic problems of under nutrition,
specifically micronutrient deficiencies as reflected in high rates of anemia
and stunting among certain subgroups, particularly by the urban and rural
poor. During the years 2003-2006, a circum-Mediterranean ethnobotanical
field survey for wild edible plants was conducted in selected sites in seven
countries (Albania, Cyprus, Egypt, Greece, Italy, Morocco, and Spain)
reported that Lamiaceae, Rosaceae, and Apiaceae were among the five
families with the greater number of representative wild edible plants used
in food and medicine in the Mediterranean countries. (Hadjichambis et al .,

2008).

At the same time, the West Bank is blessed with great biodiversity
and its population has access to potentially many wild edible plants that
could be easily used to improve health and reduce the risk of disease.
However, the harvesting and use of these wild plants is on the decline due

to eroding knowledge, environmental degradation, and increasingly limited



v

open space. This is mainly because of modern agricultural practices and
policies such as monocultures, and the heavy use of pesticides and

changing land tenure regimes (Batal & El-Fattal, 2006).

In spite of the abundant information on inventories of wild edible
taxa, there is a crucial need to understand the way these plants are utilized
and how the consumtion of such edible plants changed by time and place
Additionally, it is important to study such knowledge systems and find
innovative ways of infusing them to the future Mediterranean generations

(Hadjichambis et al., 2008).

The Mediterranean region, including Palesting, is one of the world's
major centers of plant diversity. It houses approximately 25,000 species,
about 50% of which are endemic to the region. It is one of the most
important of eight centers of cultivated plant origin and diversity identified
by Vavilov (1926), who listed more than 80 crops from the region, the
most important of which are the cereal crops, fruit trees, and vegetables.
Also found that many native species are economically less important
including notably medicinal plants, herbs and spices. Neglected
horticultural crops such as Eruca sativa and Portulaca oleraceae, al of

which play an important role in local cultures (Heywood & Skoula,1999).

Some of theses plants worth more consideration for further
development and improvement as crops for marginal areas. Many crop
relatives occur in the Mediterranean basin including Palestine. These

plants genetic resources are of actual or potential importance to agriculture,
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various industries and human health, and consequently will improve the
quality of life. The traditional use of wild edible plants assumes that such
plant resources will continue to be available without any specific actions to

ensure this (Heywood & Skoula,1999).

The Palestine diverse topography has permitted the survival of
traditional knowledge related to vegetable resources used by locals as food.
The consumption of plant gathered from the wild in the West Bank is
thought to represent an important part of human nutrition. (Ali-Shtayeh et
al., 2002; Said et al., 2002; Azaizeh et al., 2002; Ali- Shtayeh and Jamous,
2006 ).

In Palestine (West Bank and Gaza), about 2780 plant taxa were
recorded as native or naturalized. From the native taxa, 162 taxa were

recorded as endemics (Ali-Shtayeh et al., 2008).
1.4 Antioxidant activities of wild edible plants:

The degenerative diseases associated with aging include cancer,
cardiovascular disease, immune-system decline, brain dysfunction and
cataracts (Ames et al.,1993). They are also associated with free radicals
because oxidative damage to DNA, proteins and other macromolecules
accumulates with age and has been postulated to be a magor type of
endogenous damage leading to aging (Fraga et al., 1990 and Harman,
1981).
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Edible plants are plants used in foods for eating, such as fruits,
vegetables, and whole grains contain many components that are beneficial
to human health (Varona, 2001). Research supports that some of these
foods, as part of an overall healthful diet, have the potential to delay the
onset of many age-related diseases. These observations have led to
continuing research aimed at identifying specific bioactive components in
foods, such as antioxidants, which may be responsible for improving and
maintaining heath (Knight, 2000). The relative levels of antioxidant
activity and the total phenolic content extracts of atotal of 51 plant species
of Jordanian origin have been determined using, the total phenolic content
of the investigated plant species ranged from 2.8 to 70.3 and from 2.6 to
50.6 mg GAE/g dry weight, respectively, while the total antioxidant
capacity ranged from 12.9 to 731 and from 10.1 to 720 umol TE/g dry
weight, respectively (Tawahaet al ., 2007).

It has been used through the centuries as a remedy for many
ailments from epilepsy to melancholy. Nowadays, it is prescribed by
herbalists for intestina worms, gastrointestinal ailments, bronchial
problems, laryngitis, diarrhea, and lack of appetite (Leung & Foster,
1996). It has antiseptic properties, and can be used as a mouthwash, skin
cleanser, anti-fungal agent for athlete's foot and as an anti-parasitic for lice,

scabies, and crabs (Leung & Foster, 1996).

In Palestinian nationa dish, it is common to have herbs mixed

together, such as roasted wheat and garbanzo beans, It is grounded into a



10

fine powder. Olive oil with thyme (zaater) accompanied with fresh green
vegetables are usually eaten for breakfast, it forms part of the staple diet in
the Palestinian household (Muhawi & Kanaana, 1989).

Antioxidants are present in foods as vitamins, minerals, carotenoids,
and polyphenols, among others. Many antioxidants are often identified in
food by their distinctive colors—the deep red of cherries and of tomatoes,
the orange of carrots; the yellow of corn, mangos, and saffron; and the
blue-purple of blueberries, blackberries, and grapes (Haliwell &
Gutteridge 1999).

The most well-known components of food with antioxidant
activities are vitamins A, C, and E; p-carotene; the mineral selenium; and

more recently, the compound lycopene (Halliwell & Gutteridge,1999).

Oxidation is essential to many living organisms for the production of
energy to fuel biological processes. However, the uncontrolled production
of oxygen derived free radicals is involved in the onset of many diseases
such as cancer, rheumatoid arthritis, and atherosclerosis as well as in
degenerative processes associated with aging (Halliwell & Gutteridge,
1999).

Almost all organisms are well protected against free radical damage

by enzymes such as superoxide dismutase and catalase, or compounds such

as ascorbic acid, tocopherols and glutathione (Mau et al., 2004).
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Antioxidants have been widely used as food preservatives to protect
them from oxidative degradation by free radicals; also they are used since
ancient times to improve food flavours such as different types of spices

which are known for their antioxidant capacities (Lee et al., 1999).

Free radicals, like reactive oxygen species (ROS), nitrogen and
chlorine, are normal by products of metabolism and they are introduced
into the body from outside sources of harmful chemicals in the
environment, unhealthy food,stress, certain drugs, cigarette smoke ,etc.
Increasing the intake of antioxidants can neutralize free radicals and protect

body from the cell damage (Ranjbar et al., 2006).

Molecular oxygen is easily converted to reactive free radicals called
"oxygen free radicals’ (OFR) in vivo (Nakahara & Trakootivakorn, 2002).
ORFs are formed by the transfer of one electron to the oxygen molecule
during various physiological processes such as respiration chain, oxygenase
reactions and cellular immunization reaction. OFRs damage the cell
membrane, cytosolic molecules and genes, and they are associated with the
incidence of various chronic diseases, i.e. heart diseases, thrombosis,
hypertension and cancer (Nakahara & Trakootivakorn, 2002). It has been
suggested that the ingestion of dietary antioxidants that suppress the ORF
production or scavenge OFRs It has been suggested that the ingestion of
dietary antioxidants that suppress the OFR production or scavenge ORFs
may prevent harmful effect of OFRs. Some phytochemicals, i.e. flavonoids,
pigments and antioxidative vitamins are known to be potent antioxidants

(Nakahara & Trakoontivakorn, 2002).
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In the body, oxidative stress results from the imbalance between the
extent of ROS formation and the antioxidant defense mechanisms (Ranjbar
et al.,2006). Links between oxidative stress and adverse health effects have
been suggested for several groups of diseases, including cardiovascular,
respiratory and neurological as well as for the general aging process. Such
adverse effects are mediated by free radical damage to lipids, proteins and
DNA. Protection from damage occurs through the action of multiple

antioxidants (Ranjbar et al., 2006).

Different studies showed that flavonoids and phenolics are important
for human (Blasco et al.,2004). They may help provide protection against
different diseases by contributing, along with antioxidant vitamins and
enzymes, to the total antioxidant defense system of the human body
(Donad & Miranda, 2000). Although this research was focused on the
chemical and volatile composition of the thyme, no information is
available about its antioxidant activities in literature. Therefore, the aim of
the present work is to evaluate the antioxidant potential of the Majorana

syriaca ethanol extract.
1.5 Objectives of the study
The objectives of the current research are:

1- The documentation of indigenous ethnobotanical knowledge related
to uses of wild edible plant species in the northern West Bank. This will be
used to identify and evaluate the socio-economic and anthropological

context in which these plants have been gathered and processed.
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2- The identification of native and naturalized plants of the northern
Palestinian West Bank, according to use categories such as food and

medicines, food additives, and bee plants.

3- Preliminary evaluation of the conservation status and potential

utilization in agriculture of these plants as alternative minor crops.

4-To examine the antioxidant activity of Majorana syriaca using

DPPH and B-carotene assays
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CHAPTER TWO
MATERIALSAND METHODS
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CHAPTER TWO

MATERIALSAND METHODS

2.1 Study Area

This study has been carried out at the north part of the West Bank
which is located at 32" 13" --35 16 (Fig.2.1). The West Bank is divided
into four major agroecological zones. semi coastal zone, central highlands,
eastern slopes, and the Jordan Rift Valley. The area is characterized by
mild climate where the annual temperature is around 25 to 30° C in
summer and 5 to 15° C in winter. The annual rain fall is around 500 to 700
mm. The study area is characterized by various geographical regions
including mountain, hill, and valley, therefore, there is a high diversity of

vegetation (Issac & Gasteyer, 2000).

The studied sites were mainly located in the first three of the above-
mentioned zones. The Semi-coastal and central highlands zones represent
more than 60 per cent of total area of the West Bank. The central high
lands are considered the largest ecoregion in the West Bank. It is mainly
mountainous region with a good average rainfall ranging between 300 —
600 mm. It is classified as a Mediterranean zone. It includes natural forests
and Evergreen oak Maguis forest. The main plant species that prevail are
Pinus halepensis, Cupresus semipervirens, Qurecus caliprinos, Ceratonia
siliqua, Pistachia palaestina and Pistachia lentiscus. Cultivated fruit trees
were also available (Appendix A). In addition to the above plant species
severa other species including Sarcopoterium spinosum, Cistus creticus,

Phlomis viscosa and Thymus capitatus prevailed. The semicostal region
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consists mainly of flat areas extending from Jenin in the north as an
extension of Marg Ben Amar to Tulkarem in its western part. It is
characterized by deep, fertile soil with an average rainfall of about 500
mm. Thisareais mainly cultivated with vegetables and citrus. On the other
hand, The Eastern slopes is a semiarid region, with steep mountains with
little rainfal, this area is therefore suitable mainly for grazing with many
annual and perennia herbs including poa bulbosa, Sarcopoterium
spinosum, Asphodelus aestivus, Ergngium certicum, Stipa capensis,
Anthemis palestina Reut, Notobasis syriaca , Snapis arvensis, Cichorium
spp , Bromus syriacus, Centaurea procuuens and several other secondary
species. Natural forest area is also present in this region that consists of
open Pseudo-savana type forests with sparse large trees mainly of Certonia
siligua and small shrubs like including Pistachia lentiscus, Rhamnus
palestinus. Other species are aso prevails including Zizphus lotus and

Retama raetam (Issac & Gasteyer, 2000).

In this study, the traditional knowledge of wild edible plants was
compared in 6 districts at the northern West Bank including: Nablus,
Tulkarm, Qalqiliya, Jenin, Salfit, and Tubas. (Fig 2.1). Thirty nine villages
distributed in the six districts were survied. The ecological and economic

characteristics of the studied localities are listed (Appendix A).



Figure(2.1): West Bank map showing the locations of the study ar ea.

2.2 Study population

Interviews were conducted during spring and summer of 2007, with
approximately 15-69 informants in each district (total number of
interviewees. 128 femaes, 87 males), (Fig.2.2) (Appendix B). The

inhabitants in this region have depended primarily on agriculture for long
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time ago; therefore, old people of these areas still preserve the traditional
knowledge on wild edible plants. Informants with a sound traditional
knowledge of useful wild plants, mostly either native born or had been
living in the region for more than 30 years, were interviewed. Informants
were over sixty yearsold. However, no specia selection criteria were used

to choose informants.

The study started from 10/2/007 to 10/8/2007. Field work was
conducted in 39 villages. Two hundred and fifteen informants of different
age group: 69 from Nablus, 51 from Jenin, 37 from Tulkarm, 15 from
SaAlfit,25 from Qalqiliya, and 18 from Tubas (Fig 2.1 & Appendix A).

Most of the interviewers were from families with a strong
agricultural back ground. Descriptive questions, for random interviews and

key informants were al used in data collection.

The process of collecting, preserving, storing, and preparing plants

were carried out through photographing plants and video recording.

150

No.of 100
informants 5Q

Female M ale

Gender

Figure (2 .2): Distribution of study population by gender.



19

Interviews were conducted with informants of different educational
levels. Figure 2.3 showsthe level of education, (llliterate, primary,

secondary, diploma, university).

80-

70

60+

50+

No.of informants 40+
30+

20+

104

0

Elementary Secodary Diplom University

Illiterate

Figure (2.3): Distribution of study population by educational level.
2.3 Ethnobotanical methods

Ethnobotanical information was obtained through informed semi-
structured questionnaire (Appendix C). The questions focused primarily
on the local name for the plant, knowledge of the use of plants in the past
and present, consumption way, how to get plants, the most important
threats facing these plants, knowledge on the growing season, production
and conservation. Data on the use of different species were collected
through informed consent semi structured interviews with local informants.
Most of the quantitative approaches were used to document the relative
importance of each species and to indicate differences in selection criteria

for consuming wild food species in the studied regions.
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2.4 Categories of wild edible plants based on folk perceptions

In this study use categories were divided on the basis of folk
perceptions into vegetables, fruits, herbal tea, food decoration and
seasoning. also, the term "wild" refers to non cultivated plants gathered in

the field (Ali-Shtayeh et al., 2008).
2.5 Threatsto wild edible plants

To understand local peoples perception on activities threatening
wild edible plants, a number of threatening factors were identified with the
community. These factors were presented to informants to select the
important ones.(Table 3.5). Then the scores from each respondent summed
up, the ranks determined and the factor that received the highest total score
ranked first (Balemie & Kebebew, 2006).

2.6 Estimation of cultural significance of each species (cultural

important index, Cl).

The cultural importance index (Cl) of each species was estimated
for each locality as the summation of the use-report (UR) in every use —
category mentioned for a speciesin the locality divided by the total number

of survey participants (N) inthat locality  ( Pardo et al., 2007).

i=NU

i=1
The additive index takes into account the spread of use (number of

informants) for each species and its diversity of food uses. The theoretical
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maximum value of the index is the total number of different food use
categories. A mean cultural importance index (mCl) was used to evaluate
wild food plant uses in the Northern West Bank under study, as awhole. It

was calculated by considering al localities,
2.7 Estimation of cultural importance of families, CIF

To measure the cultural importance of plant families (CIF), the CIS

of the species from each family were added (Galeano, 2000).
2.8 Antioxidant activities of Majorana syriaca
2.8.1 Extraction

Leaves and stems of Majorana syriaca were collected during
summer 2007 from BERC- Botanic Gardens, Til- Nablus. The samples
were then dried for 10 days in the shade at room temperature. Seventy five
grams of grounded plant were then extracted with 750 ml of ethanol with
stirring for 24 h. The extract was filtered through Whatman No. 4 filter
paper and then with Whatman no.1. The ethanolic extract was then rotary

evaporated at 75°C to dryness, and stored at 4°C for further use.
2.8.2 Chemicals

B-carotene, linoleic acid, 1,1-Diphenly-2-picrylhydrazyl (DPPH),
buthylated hydroxytoluene (BHT), buthylated hydroxyanisol (BHA) and _-
tocopherol were purchased from Sigma (Sigma, Aldrich GmbH,

Sternheim, Germany). Pyrocatechole, Tween-20, folinciocateu’s phenol
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reagent (FCR), sodium carbonate, ethanol, chloroform and the other
chemicals and reagents were purchased from Merck (Darmstat, Germany).

All other chemicals and reagents were of analytical grade.
2.8.3 DPPH assay

The hydrogen atom or electron donation abilities of the
corresponding extract was measured from the bleaching of the purple-
colored methanol solution of 1, 1-Diphenly-2-picrylhydrazyl (DPPH). This
spectrophotometric assay uses the stable radical DPPH as a reagent (Burits
& Bucar, 2000).

Briefly: 1 ml of various concentrations of the ethanolic extract was
added to 4 ml of 0.004% methanol solution of DPPH. After a 30 min
incubation period at room temperature, the absorbance was read against a
blank at 517 nm using spectrophotometer ( Spectro 23. 110 Volt, 60 hz).
Inhibition of free radical by DPPH in percent (I %) was calculated in the

following way:
| (%) = (A blank — A sample / A piank) X 100

Where A ank 1S the absorbance of the control reaction (containing all
reagents except the test compound), and A smpie IS the absorbance of the
test extract. Extract concentration providing 50% inhibition (IC50) was
calculated from the plot of inhibition (%) against extract concentration.

Tests were carried out in triplicate.
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2.8.4 B-Carotene-linoleic acid assay

In this assay, antioxidant capacity was determined by measuring the
inhibition of the volatile organic compounds and the conjugated diene
hydro peroxides arising from linoleic acid oxidation (Dapkevicius €t al.,

1998).

A stock solution of B-carotene-linoleic acid mixture was prepared as
follows: 0.5 mg B -carotene was dissolved in 1 ml of chloroform (HPLC
grade) and 25 pl linoleic acid and 200 mg Tween 40 were added.

Chloroform was completely evaporated using a vacuum evaporator.

Then, 100 ml distilled water saturated with oxygen was added with
vigorous shaking at a rate of 100 rpm for 30 min. Four ml of this reaction
mixture were dispensed into test tubes and 200 pl portions of the extracts,
prepared at 2 mg/l concentrations, were added and the emulsion system

was incubated for 2 h at 50°C.

The same procedure was repeated with synthetic antioxidant, BHT,
BHA and a-tocopherol as positive control as well as a blank. After this

incubation period, absorbencies of the mixtures were measured at 490 nm.

Antioxidative capacities of the extracts were compared with those of
BHA, -tocopherol and blank. In order to further specify the source of the
antioxidant of Thyme, both total phenolic compounds and the flavinoid

concentration were determined.
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2.8.5 Deter mination of total phenolic compounds

Tota soluble phenalics in the ethanolic extract was determined with
Folin-Ciocalteu reagent according to the method of Slinkard (Slinkard &

Singleton, 1977) using pyrocatechol as a standard.

Briefly, 1 ml from extract solution (2000 ppm) was transferred into a

volumetric flask of 50 ml, and made up to 46 ml with distilled water.

Folin-Ciocalteu reagent (1 ml) was added and the contents of flask

were mixed thoroughly.

After 3 min, 3 ml of Na2CO3 (2%) was added, then the mixture was
allowed to stand for 2 h with intermittent shaking. The absorbance was

measured at 760 nm.

The concentration of total phenolic compounds in the ethanolic
extracts determined as microgram of pyrocatechol equivalent by using an

equation that was obtained from standard pyrocatechol graph is given as:

Absorbance = 0.00246 ng pyrocatechol + 0.00325 (R2: 0.9996)
(Turkoglu et al., 2009).

2.8.6 Deter mination of total flavonoid concentration

Total flavonoid concentration was determined as follows: thyme
ethanolic extracts solution (1 ml) was diluted with 4.3 ml of 80% agqueous
ethanol and to the test tubes were added 0.1 ml of 10% auminum nitrate

and 0.1 ml of 1 M agueous potassium acetate. After 40 min at room
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temperature, the absorbance was determined spectrophotometrically at 415

nm.

Total flavonoid concentration was calculated using quercetin as

standard (Park et al., 1997).

Absorbance = 0.002108 pg quercetin — 0.01089 (R2: 0.9999)
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CHAPTER THREE
RESULTS
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CHAPTER THREE

RESULTS

3.1 Taxonomic diversity of plants

The flora of the studied area is rich and provides diverse useful
species. The study documented 58 wild edible plant species belonging to
22 families and 55 genera and forty nine of these plants were mentioned
by 3 informants and above and were distributed across 46 genera and 20
families. Plants numbers that were mentioned by one or two informants
(17 species), are presented in Appendix E.

Table (3.1): Number of species cited in the study areas by three
informants or above, their genera, and families (total numbers of taxa
recorded).

Nablus | Jenin | Qalgilia | Salfit | Tulkarm | Tubas| Total
No.of 11315) | 1205 | 12018) | 100y | 1415 | 15(16) | 20(22)
g&é’r; 27(33) | 26(32) | 18(32) | 22(25) | 25(34) | 28(30) | 46(55)
Sl\lpzc,o(; 28(34) | 28(34) | 19(33) |24(29) | 27(36) | 30(32) | 49(58)

3.2 Plant parts used and modes of consumption

Within the edible plants, leaves (66%) and foliage (15%) are the
plant parts most widely used. Stems and inflorescence parts follow with 7%

and 5% respectively (Figure 3.1).




28

Table (3.2): Comparison of the five plants most often cited (Scientific
name (number of citations)) in each of thetwo regions.

, Second Third Foruth :
Area First plant olant olant olant Fifth plant
Majorana | Salvia Malva Cyclamen Gundelia
*Palestine | syriaca | fruticosa. | sylvestris | persicum | tournefortii.
(150) (131) (129) (99) (99)
. Majorana | Malva | Cyclamen Salvia Gundelia
North . . : ..
Palestine syriaca neglecta | persicum | fruticosa. | tournefortii.
(146) (92 (60) (50) (42

":Ali- Shtayeh et al., 2008. :Current study.

flowers

Figure. (3.1): Plant partsmost widely used in the Northern West Bank

3.3 Plants Preservation M ethods

A number of plants (28 %) are gathered and preserved to be stored

and consumed on longer periods of the year (sometimes all year round,

e.g.,Majorana syriaca. The most common ways of preserving plants
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include air drying and then storing in suitable containers (e.g., glass

containers), refrigeration, and freezing...( Fig 3.2) .

41% 41%
350+
» 3004
§ 250-
E’ 200+
£ 1504
S 100-
2 50
0-
Driedin Refrigerated
Dried in bags Freezing containers
Figure. (3.2) Plants preservation methods.
Table (3.3) Ways of preservation of plants.
Latin Common | Arabic | No. | Storage
name name Name | Info type Waysof preserved plants
Agaricus | Mushroom o5 i 4 Freezing | Boil leaves in water for 10
Bisporus minutes and then settle and
placed in bags in the freezer.
Amygdalus | Almond | ., ;4 Dried, in | Leaves are sundried for 5
communis i glass days and then kept in glass.
container
Anisum Anise | .., 6 Dried, in | Leavesare sundried for 3 - 4
vulgare bags days and then kept in bags.
3 Dried, in | Leaves are sundried for 5
glass days and then kept in glass.
Arum Spotted | i ) 47 Freezing | Leaves put boiling water for
palaestinun arum 15 minutes and then settled
and placed inside bags and
frozen in the fridge
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Latin Common | Arabic | No. | Storage Waysof preserved plants
name name Name | Info type
Asparagus | Prickly | ., 2 Dried, in | Leavesare sundried for 3 - 4
aphyllus | Asparagus bags days and then kept in bags.
Centaurea | Shrubby | ; 2 Freezing | Leaves boiling water for 20
dumulosa | Centaury minutes and then settles and
placed inside bags of frozen
in the fridge.

Ceratonia | Caroob |, A 1 Dried, in | Leaves are sundried for one
siliqua bags week and then kept in bags.
Coridothy | Capitate ;|8 Dried, in | Leaves are sundried for 3- 4
mus thyme . bags days and then kept in bags.
capitatus B 4 Dried, in | Leaves are sundried for 3- 4

glass days and then kept in glass.
Cyclamen | Cyclamen Lghe y |1 Dried, in | Leaves are sundried for 5
persicum bags days and then kept in bags.

11 Freezing | Boil leaves in water for 20
minutes and then settled and
placed in bags in the freezer

2 Dried, in | Leaves are sundried for 5

glass days and then kept in glass

1 storein | Wash the Leaves and then

refrigerator | settled and kept in the fridge
Foeniculu Sweet | . 3 Dried, in | Leaves are sundried for 3-4
mvulgare fennel bags days and then kept in bags.

1 Dried, in | Leaves are sundried for 5

glass days and then kept in glass.
Gageachlo | Gagea | lae; |16 Driedin | Leaves are sundried for 3 - 4
rantha bags days and then kept in bags.

3 storein | Wash the Leaves and then

Refrigerat | settled well and kept in the
ed fridge.
Gundelia | Gundelia | _ < 96 Freezing | Leavesboiled in water for 20
tournefortii ) minutes and then settled and
placed in bags in the freezer.
Laurus Laurel, e 3 Dried, in | Leavesare sundried in the
nobilis | Sweet bay bags sun for 3-4 days and then
kept in bags.
Majorana wild 1 3| 151 | Dried, in | Leavesaresundried for 3 - 4
syriaca thyme, bags days and then kept in bags.
mother of | ¢-* 132 | Freezing | Leaves boiled in water for 15
thyme minutes and then settled and
placed in bagsin the freezer.
49 Dried, in | Leaves are sundried in the
glass sun for 3 - 4 days and then
kept in glass.
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Latin Common | Arabic | No. | Storage Waysof preserved plants
name name Name | Info type
Malva common | ; ;.5 6 Dried, in | Leaves are sundried in the
sylvestris mallow bags sun for 3 - 4 days and then
kept in bags.
8 Freezing | Leaves boiled in water for
15 minutes and then settled
and placed in bags in the
freezer.
2 Dried, in | Leavesare sundried for 3 - 4
glass days and then kept in glass
container | container.
3 Refrigerat | Wash the Leaves and then
ed settled well and kept in the
fridge.
Mentha Horse i 5 Dried, in | Leaves are sundried for 2
longifolia Mint bags days and then kept in bags.
Mentha Mint G i 9 Dried,in | Leaves are sundried for 2
spicita glass days and then kept in glass.
container
9 Dried, in | Leaves are sundried for 3 -4
bags days and then kept in bags.
Micromeri Thyme e D Dried, in | Leavesare sundried for 3 - 4
afruticosa . bags days and then kept in bags
: 2 Dried, in | Leavesare sundried for 3 - 4
glass days and then kept in glass.
Nasturtium | Watercres | 3 , o 1 Dried, in | Leaves are sundried for 3 - 4
officinale S bags days and then kept in bags.
Nigella Nigella, |3 |3 Dried,in | Leaves are sundried for
ciliaris black | ' bags | many days and then kept in
cumin | %S4 bags.
2 Dried, in | Leaves are sundried for many
glass days and then kept in glass.
Oxalis pes- Wood | javaes Dried, in | Leavesare sundried for 3 - 4
caprae Sorrel glass | days and then kept in glass
container | container.
Portulaca | Purdane | i, 1 Dried, in | Leaves are sundried for 3-4
oleracea ' bags days and then kept in bags.
Prunus Mahleb | _i.. 1 Dried, in | Leaves are sundried for many
mahaleb Cherry ' bags days and then kept in bags.
Rhus Sumach | ;L. 1 Dried, in | Leaves are sundried for 3- 4
coriaria bags days and then kept in bags.
6 Dried,in | Leaves are sundried for
glass many days and then kept in
glass.
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Latin Common | Arabic | No. | Storage Waysof preserved plants
name name Name | Info type
Rumex Patience | ;L. 1 Dried, in | Leaves are dried in the sun
patientia Dock bags for 3 - 4 days and then keep
in bags.
15 Freezing | Leaves boiled in water for
15 minutes and then settled
and placed in bags in
freezer.
1 Dried,in | Leaves are sundried for 5
glass days and then kept in glass.
Salvia White o ya 24 Dried, in | Leaves are sunndried for 3 -
fruticosa sage, glass 4 days and then keep in
Common glass.
sage, 44 Dried, in | Leaves are sundried for 3 -4
garden bags days and then kept in bags.
sage
Slvia Jerusalem | 5.4 31 Freezing | Leaves boiled in water for
hier osolymit sage ) 20 minutes and then settled
ana and placed in bags in
freezer.

Snapis Wild Ja A 4 Dried, in | Leavesare sundried for 3 - 4
arvensis Mustard bags days and then keep in bags.
Taraxacum | Dendelion | v 10 Freezing | Leaves boiled in water for
officinale ' 15 minutes and then settled
and placed in bags in

freezer.

Trigonella | Fenugreek | ;.. 19 Dried, in | Seeds are sundried for a
foenum: seed ' bags |week and then saved in
graecum plastic bags.

12 Dried, in | Seeds are sundried for a
glass |week and then saved in
glass container.

3.4 Most cited plants

Based on the study survey, it was found that there were many plants

that are used in food in the six studied regions. The following plants were

most widely

hierosolymitana,

Cyclamen

perscum

Gundedlia

used: Majorana syriaca, Malva sylvestris Salvia

tour nefortii,

Coridothymus capitatus, Mentha spicata, Cichorium pumilumjacq,
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Teucrium polium and Arum palaestinun. The main stable food used in all

regions was thyme (Table.3.4)

Table (3.4) Comparison of the five plants most often quoted (scientific
name (number of citations) in each of six districts

Districts | First plant | Second plant | Third plant | Fourth plant Fifth plant
Nablus | Majorana Malva Salvia Cyclamen Gundelia
syriaca sylvestris hierosolymita | persicum (22) | tournefortii
(41) (30) na.(27) (20)
Qalqiliya Salvia Majorana Coridothyms Mentha Malva
fruticosa syriaca capitatus spicata sylvestris
(17) (14) (7) (7) (5)
Jenin Majorana Salvia Malva Cichorium Cyclamen
syriaca fruticosa sylvestris pumilumjacg. persicum
(51) (26) (19) (10) (9)
Tulkarm | Majorana Cyclamen Malva Gundelia Cichorium
syriaca persicum sylvestris tournefortii pumilumjacq
(36) (23) (20) (16) (6)
Tubas Majorana Teucrium Malva Arum Slvia
syriaca polium sylvestris palaestinun fruticosa
(18) (11) (10) (10) (7)
Salfit Majorana Malva Arum Gundelia Cyclamen
syriaca sylvestris palaestinun tournefortii persicum
(12) C) C) (6) (6)

3.5 Threats and conservation status

It was found from the survey that there are many threats facing wild
edible plants in their habitat. These threats resulted mainly as of human
activities. The level of impacts of these activities varied from location to
location. Among these activities were: insecticides, agricultural land
expansion, fuel wood collection, over—grazing, over harvesting and
uncontrolled fire setting. The number of informants listed each factor is

shown in Table 3.5.
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Table (3.5): Results of the ranking of factors considered as threats to
wild edible plants.

Factors N [J |Tul| Q| T | S |Total | Rank
Insecticides *25|1 17| 27 | 19| 4 | 15| 107 1
Agricultural land 38 19| 7 | 5|7 |0]| 76 | 2
expansion

Fuel wood collection 26 12| 4 | 2 |14 4 | 62 3
Over- grazing 12 /15| 5 4| 0] 0 36 4
Over-harvesting 7 /12 3| 1] 00| 23 5
Uncontrolled Firesetting| 1 | O | O | O | O | O 1 6

N; Nablus, J; Jenin, Tul; Tulkarm , Q; Qalgilia, T;Tubas, S; Salfit
*:no. of informants

This study revealed that 65% of the wild edible plant species were
gathered from natural shrub lands followed by agricultural fields (24%),
natural forests (8%) and roadsides (3%) (Fig.3.3).

1200+

1000+

\o.of 800
info?r.noants 6001

400+
200+
0-

Shrub land Agricultural Forests Roadside
fields

Figure. (3.3): Wild edible plants collection habitats.
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3.6 Species cultural importance

The cultural importance index (Cl) of the 58 relevant species in the
surveyed area is shown in Table 3.6. There were big differences among
the Cl of the 58 species obtained in the different localities. It indicated that
Majorana syriaca ranked number one with a mCl value of 1.96; it was

reported in all 6 areas, with amaximum CI value in Salfeet (2.67).

Another group of species have mCl values ranging between 0.50-
0.90 this includes.Arum palaestinum, Centaurea dumulosa, Cichorium
pumilumjacq, Gageachl orantha, Gundelia tournefortii, and Malva
sylvestris Matricaria aurea, Rumex acetosa, Rumex Patientia, Salvia

fruticosa, Salvia hierosolymitana, Teucrium polium,

The other listed plant species have an mCl between 0.1 -0.5
including :( Agaricus Bisporus, Asparagus aphyllus, Coriandrum sativum,
Coridothymus capitatus, Crataegus aronia, Eruca sativa, Foeniculum
officinale, Lactuca saligna, Mentha Longifolia, Micromeria fruticosa,
Nasturtium officinale, Portulaca oleracea, Rumex Patientia, Scorzonera
papposa, Slybum marianum, Snapis arvensis, Tetragonolobus

palaestinus, Trigonella foenum, Urtica pilulifera, Ziziphus spina-christi).

The remaining plant species have a small mCl less than 0.5. (Table

3.6).
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Table (3.6) Cultural importance index (Cl) of 58 most relevant species in the study area in descending order by

mean value

L atin name Common name J N S T Tul Q mCl
Agaricus bisporus Mushroom 0.31 0.07 0.67 0.56 0.08 0.04 | 0.2883
Allium erdelli Garlic 0 0 0 0 0 0.04 | 0.0067
Amygdalus communis Almond 0 0 0 0 0 0.08 | 0.0133
Anchusa strigosa Prickly Alkanet 0 0 0 0 0.04 0.008
Anisumvulgare Anise 0 0.04 0 0 0 0.44 0.08
Arum palaestinum Spotted arum 0.96 1.04 1.07 1 1.35 0 0.9033
Asparagus aphyllus Prickly Asparagus 0.06 0 0 0.44 0.14 0 0.1067
Centaurea dumulosa Shrubby Centaury 0.33 0.22 1 1 0.38 0.12 | 0.5083
Ceratonia siliqua Carob 0 0 0.07 0 0 0.08 | 0.025
Chrysanthemum coronarium | Corn Marigold 0 : 0 0 0.02 0 0.004
Cichorium pumilumjacq Dwarf Chicory 0.75 0.72 0.73 0.5 0.73 04 | 0.6383
Coriandrum sativum Coriander 0 : 0 0.38 0.1267
Coridothymus capitatus Capitate thyme 0.16 0.09 0 1 0 1.36 | 0.435
Crataegus aronia Spiny Hawthorn 0 0.07 0.27 0.1 0.16 0 0.1
Eminium soiculatum Friars cow 0 0.14 0 0.0467
Eruca sativa Garden rocket 0.35 0.13 0.27 0 0.43 0.24 | 0.2367
Eryngium creticum Snake Root 0.06 0 0 0.28 0.04 0.04 0.07
Ficus sycomor us. Sycamore 0 0.3 0 0 0 0 0.05
Foeniculum officinale Sweet fennel 0.29 0.35 0 0 0.11 0.68 | 0.2383
Gageachl orantha Gagea 0.33 0.35 0.6 1.5 0.27 0.88 | 0.655
Gundelia tournefortii Gundelia 0.55 0.62 0.87 1 0.89 056 | 0.784
Lactuca saligna Wild lettuce 0.08 0.04 0.47 0.61 0.04 0.12 | 0.2267
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L atin name Common name J N S T Tul Q mCl
Laurus nobilis Laurel, Sweet bay 0 0 0 0.08 0.02
Lathyr us blepharicarpus 0 0.13 004 | 0.0567
gorgonel
Majorana syriaca Wild thyme, mother| g | 184 | 267 | 2 | 18 | 264 | 19683
of thyme
Malva sylvestris Common mallow 0.88 1.1 04 1 1.05 1.16 | 0.9317
Matricaria aurea Golden cotula 0.47 0.35 0.13 2 0.32 0.654
Mentha Longifolia Horse Mint 0 0 0.47 0.05 0.35 0 0.145
Micromeria fruticosa Thyme 0.39 0.09 0.13 0 0 044 | 0.175
Morus alba White Mulberry 0 0.01 0 0 0 0 0.0017
Nasturtium officinale Watercress 0.14 0.01 1 0.27 0.02 0.288
Nigella sativa Nigella 0.06 0 0 0 0 0.44 0.08
Oxalis pes-caprae Wood Sorrel 0 : 0 0.3 0.05
Paronychia argentea Silvery whitlowwart 0.02 0.03 0 0.008
Portulaca oleracea Purslane 0.04 : 0.07 0.5 0.49 0.28 0.23
Prunus mahaleb Mahaleb Cherry 0 0 0 0 0 0.08 | 0.0133
Psoralea bituminosa 0.24 : 0 0 0 0 0.04
Punica granatum Pomegranate 0 0 0 0 0 0.04 | 0.0067
Pyrus communis Pear 0 0.12 0 0.02 0.035
Rhus coriaria Sumach 0.06 0.04 0 0.08 | 0.045
Rosmarinus officinalis Rosemary 0.04 : 0 0.27 0.0775
Rumex acetosa Sorrel 0.45 0 0.8 1 0.68 0.4 0.555
Rumex Patientia Patience Dock 024 | 012 | 047 | 1 | 0216 0.4092
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L atin name Common name J N S T Tul Q mCl
Salvia fruticosa White sage, Common 12 0.38 133 0 0.46 06 0.66
sage, garden sage
Salvia hierosolymitana Jerusalem Sage 0.49 0.87 1 1 0.86 0.92 | 0.8567
Scorzonera papposa Oriental Viper's Grass 0 0.07 0.8 0.05 0.08 0.2
Silybum marianum ;'r?i';’u eTh'S“e Myl 059 | 004 | 04 | 056 | 027 | 008 | 03233
Snapisarvensis Wild Mustard 0.39 0.19 0.2 1 0.33 0.08 | 0.365
Tetragonolobus palaestinus | Purple Winged-Pea 0.02 0.06 0.2 0.39 0.02 0 0.115
Teucrium polium Cat thyme 1.71 0 0 1 0.32 0.5
Tordylium aegyptiacum Egyptian Hartwort : 0 0.3 0.05
Trigonella foenum Fenugreek seed 0.31 0.1 0.47 0 0.32 0.88 .38
Urtica pilulifera Roman Nettle 0.33 0.06 0.6 056 | 0.216 | 0.04 | 0.3467
Ziziphus spina-christi Christs - Thornjujube, | 0 0 | 016 | 0o | 028 | 0301

Nabak

N; Nablus, J; Jenin, Tul; Tulkarm , Q; Qalgilia, T;Tubas, S; Salfit
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According to the mCl value, the 10 most culturaly important
species in the studied area is listed in table 3.7. Wild thyme Majorana
syriaca shows the high mCl value follwed by Malva sylvestris, Arum
Palestinian, Salvia hierosolymitana , Gageachlorantha and Matricaria
aurea have an mCl values range from 0.937 to 0.654. Trigonella foenum-
graecum has the lowest mCl value, some of these species were not
reported as wild edible plant in certain survey areas, among these speciesis
Teucrium polium which was not reported in both Nablus and Qalqgiliya

areas.

All the 10 species with the highest mCl were cited in all 6 areas
except Arum palaestinun and Matricaria aurea and Coridothymus

capitatus which were not reported at Qalqiliyaand Tulkarm respectively.
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Table (3.7): Cultural importance index (Cl) of the 10 most relevant
Speciesin the study area in descending order by mean value (mCl).

Common

Latin Name | J N S |T|Tul| Q mCl
name

Wild thyme, Maiorana

mother ~ of | 08 |1.84(267|2 |1.86)264|1.9683
syriaca

thyme

Common Malva 08811 |04 |1 |1.05|1.16 09317

mallow sylvestris
Arum

Spotted arum |20 o | 0.96| 104107 11135 0.9033

Jrusalem | oo

Sage . 04910871 |1 |0.86/|0.92]|0.8567
fruticosa

Gagea Gageachlor | 331 53506 |1 | 027|088 0.655
antha 5

Golden cotula | Matricaria | 4 121035013 |2 | 0.32 0.654
aurea

Sorrel Rumex 045/. |08 |1 |068|04 | 0555
acetosa

Catthyme | overium 14210 o |1 |03 05
polium

Capitate Coridothym | 5 161 0090 |1 1.36 | 0.435

thyme us capitatus

Fenugreek | Trigonella | 541 151 | 047| |032| 088/ .38

seed foenum

N; Nablus, J; Jenin, Tul; Tulkarm , Q; Qalgilia, T;Tubas, S; Salfit

3.7 Cultural importance of the families

Table 3.8 shows the cultural importance of the most important
families reported in each area. Labiatae was the most important family (8
species;, mCIF, 4.953). Other important families include Asteraceae (10
species; mCIF 3.19). Polygonaceae has (3 species ;CIF 1.64), Araceae (2
species ;mCIF.926). Primulaceae (one species; mCIF 0.92) Papilionaceae
(7 species ;mCIF 0.61) and Brassicaceae with (3 species; mCIF 0.81).
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Table (3.8): Cultural importance of some of the most importance
familiesin each of the surveyed areas, in descending order of the mean
estimated for thewhole North West Bank.

Family No.of |J N S T Tul Q mCIF
Species

L abiaetae 8 507 (327 6 |527| 404 | 596 | 4.953
Compositae 10 | 277|207 453|572 269 | 1.36 | 3.19
(Asteraceae)

Polygonaceae 3 15712205 | 3 195 | 1.56 | 1.64
Araceae 2 096 | 1.18 | 1.07 1 1.35 0 .926
Primulaceae 1 067|086 | 1 1 1.02 | 096 | .92
Cruciferae 3 |088|033|120|127| 078 |032| .81
(Brassicaceae)

Liliaceae 3 039(036|019|194| 041 [ 092| .7
L eguminosae 7 |057|016|115/044| 034 | 1 | 61
(Papilionaceae)

Umbelliterae 5 |035/039| 0 |069| 015 | 116 .45
(Apiaceae)

Urticaceae 1 0.33/006| 06 | 056 | 0.22 | 0.04 3
Portul acaceae 1 004 O |007| 05| 049 |028| .23
Rosaceae 4 0O [019]|027| 01 | 018 | 0.16| .15
M oraceae 2 0O [031| O 0 0 0 .05
Ranuncul aceae 1 006| O 0 0 0 0.44 | .08
Rahamnaceae 1 0 0 0O | 016 0 0.28 | .07
Anacardiaceae 1 0.06 [ 004| O 0 0 0.08 | .03
Oxalidaceae 1 0 0 0 0.3 0 0 .05
Tricholomataceae 1 031 |0.07| 067|056 | 008 | 0.04| .28
L auraceae 1 0 0 0 0 0.08 0 .01
Caryophyllaceae 1 0.02{003| O 0 0 0 .008
Punicaceae 1 0 0 0 0 0 0.04 | .006

Table 3.9 shows the number and percentages of species ( % spp ) of
use report (UR) among each food category at each survey site. Vegetable
was the most important category in all areas with 47.7% UR followed by
fruits (19.3%UR), this percentage was similar to the UR% of seasoning
(18.2%), however, both food decoration and herbal tea had the lowest

UR% (8.2% and 6.6%) respectively.
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Table (3.9): Number and percentage of wild edible plants of usereport (UR) among food categories at the survey

sites

Food

category N J Q Tul T S Total

No. | % No. | % No. | % No. | % No. | % No. | % No. | %

Vegetables | 396 | (66.6%) | 438 | (84.1%) | 228 | (69.3%) | 363 | (82%) | 303 | (80%) | 194 | (81.9%) | 354 | (47.7%)
Food 0 0 0 0
decoration 78 | (13%) |0 0 1 (.3%) 37 |(83%) 0 0 0 0 61 | (8.2%)
Hebatea |15 |(25%) |20 |(3.8%) |24 |(7.3%) |11 |(2.5%) |27 |(6.9%) |9 (3.8%) |49 |(6.6%)
Seasoning 45 | (7.6%) |52 |(10%) |50 |(15.2%) |21 |(4.6%)|43 |(11%) |19 | (8%) 135 | (18.2%)
Fruits 61 |(10.3%) |11 |(21%) |26 |(7.9%) |11 |(25%) |16 |(4%) |15 |(6.3%) |143 |(19.3%)
Total no. of | 5o 521 329 443 389 237 742
nfor mants
N. Nablus; Q, Qalqgilia; S, Salfit ; T, Tubas; Tul , Tulkarm ; J, Jenin
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3.8 Species selection and availability

Table 3.10 shows the regiona selection index for each food-
category and the total value for each region. Significant differences appear
in the total values of the RSI. The higest RSI value was obtained in Nablus
(39) followed by Qalqiliya and Tulkarm (38, 37) respectively. However

lower RSI values were obtained in the other locations .



Table (3.10): Regional Selection Index for each food-category

Food category Nablus Jenin Qalqiliya Tulkarm Tubas Salfit Mean

No.|] % |[No.| % |[No.| % [No.| % |[No.| % |[No.| % |No| %
Vegetables 19 | (50%) |23 |(70%) |21 |(35%) |25 |(68%) |22 |(69%) |18 | (58%) | 32 | (46%)
Food decoration | 2 (5%) |1 (3%) |1 (2%) |1 (2%) |0 0% 0 0% 4 (6%0)
Herbal tea 4 (10%) |2 (6%) |4 (11%) | 3 (8%) |2 (6%) |2 (6%) |7 (10%)
Seasoning 6 (15%) |4 (12%) | 7 (18%) | 4 (11%) |4 (13%) |4 (13%) | 11 | (16%)
Fruits 8 (20%) | 3 (9%) |5 (13%) |4 (11%) |4 (13%) | 7 (23%) |15 | (22%)
Total RSI 39 33 38 37 32 31 69
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3.9 Antioxidant activities
Antioxidant activity of Majorana syriaca

The ethanolic extract of Majorana syriaca was subjected to
screening for its possible antioxidant activity, depending on DPPH free
radical scavenging and B-carotene / linoleic acid assays. Total phenolic
compounds, and total flavonoid concentrations were measured and used

for the analysis.

1,1-Diphenly-2-picrylhydrazyl (DPPH), a stable free radical with a
characteristic absorption at 517 nm, was used to study the radical
scavenging effects of the extracts. As antioxidant donates protons to these
radicals, the absorption decreases. The decrease in absorption is taken as a
measure of the extent of radical scavenging. Free radica scavenging
capacities of the extracts, measured by DPPH assay, are shown in
Table3.11 and Figure 3.4.

Table (3.11) Percent inhibition of thyme compared with synthetic
antioxidants at different concentration

%Il nhibition
Concentration | Maj orana | - - copherol hygtj é%»ltgfﬁdene hfdﬂtgg;ztn?dsd
pg/ml Syriaca BHT BHA
60 27 54 15 37
80 35 74 33 62
100 46 86 42 67
200 53 o1 52 73
400 63 92 62 78
600 71 93 73 81
800 78 95 85 86
1000 82 97 91 89
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Figure (3.4) Percent inhibition of thyme compared with synthetic antioxidants at
different concentration

The 50% of inhibition value of thyme extract seems to be fairly high
when compared to commonly used synthetic antioxidant BHA and ao-
Tocopherol (IC50 = 38 pug/ml) ethanolic extract was necessary to obtain
50% of DPPH degradation. 100 pug/ml of ethanol thyme extract has an
equivaent inhibition value of 60 ug/ml BHA (Table3.12 and Figure 3.5).

Table (3.12) freeradical scavinging capacities (1c50 )of thyme ethanolic
extract measured in DPPH.

| c50 Majorana syriaca | Tocopherol | BHT | BHA
Conc. pg/mli 100 38 125 60
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Figure (3.5): free radical scavinging capacities of thyme ethanolic extract
measured in DPPH.

The result of the antioxidant activity of thyme plant detected by B-

Carotene—Linoleic acid is shown in Table 3.13.

Table (3.13): p-Carotene assay

Absor bance
Time(minute) | Thymeplant | Tocopherol | Water
0 1.1 1.1 1.1
15 0.999 1.09 0.974
30 0.946 0.983 0.851
45 0.943 0.92 0.76
60 0.93 0.88 0.693
75 0.915 0.845 0.647
90 0.91 0.816 0.624
105 0.892 0.788 0.576
120 0.892 0.767 0.536
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Figure (3.6) Absorbance of plant extracts using p-Car otene assay

Total phenolic compound amount was calculated as quite high in
thyme ethanolic extract (37.3ug mg-1 pyrocatechol equivalent). In addition

, the total flavonoids compound was calculated to be 146ug mg-1 quercetin

equivalent.(Table 3.14).
Table (3. 14) Total phenolic compounds using Pyrocatechole
Concentration-ug /ml|  Absorbance
0.025 0.065
0.05 0.126
0.075 0.188
0.1 0.247
0.125 0.311
0.15 0.372
0.2 0.499
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Fig. (3.7): Calibration curvefor Pyrocatechole

Table (3.15): Concentration of phenolic compoundsin thyme plant.

Name Absorbance Concentration pg /mg
Tocopherol 0.261 105.1
Thyme 0.094 37.3

Table (3.16): Total flavonids using quercetin

Concentration pg /ml Absorbance

0.04 0.104
0.08 0.342
0.12 0.549
0.16 0.768

0.2 0.947
0.24 1.207
0.28 1.395
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Fig. (3.8): Calibration curvefor quercetin

Table (3.17): Concentration of flavonoid in thyme plant.

Name Absorbance Concentration-ug /mg-1
Tocopherol 0.054 28.4
Thyme 0.686 146.4
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CHAPTER FOUR

DISSCUSSION

4.1 Study population

The current study shows that women were predominantly
represented in the samples. Women in our society are more linked with
food and food preparation; wild edible plants constitute a mgjor part of
rural meals. Most of the interviews were more than 50 years old. This is

similar to the percent of aged people in rural communities.
4 .2 Taxonomic diversity

Despite the small studied area, the high number of plant species
reflects high plant diversity. In this study 58 species belonging to 22
families were recorded. Such diversity is well known in the Mediterranean
region, which is characterized by high humidity levels, moderate
temperature, rain, and wind (Ali-Shtayeh & Hammad,1995). The findings
of this study are consistent with those reported by Ali-Shtayeh and Jamous
(2006).

4.3 Plant parts used and mode of consumption

The results of the study showed that most of the plant parts were
consumed after cooking. The wild edible plants are consumed mainly in
many different ways according to local traditions. They are mainly eaten

raw or cooked and thus require different preparation processes.
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The high percentage of cooked edibles may be attributed to the
change of the socio-economic context of rural areas around the country.

(Ali-Shtayeh et al., 2008).

Nowadays, people have no enough time to go outside and consume
edible plants. They are highly used to consume cooked food, therefore,
edible plants are collected from the wild and brought home for more

elaborated cooking recipes (Ali-Shtayeh et al., 2008).

The study also showed that leaves were the most plant part
consumed, followed by foliage and stem, according to several informants.
Wild green leafy vegetables increase the amount of blood in the body
which is likely to refer to the high iron content of many wild greens.

(Misraet al., 2004).
4.4 Plants consumed cooked

Different methods of preparing cooked plants were adopted by the
consumers; for instance, severa plants such as "Malva neglecta " usually
washed, cut and then mixed with onions and cooked with oil. for other
plants, e.g. Arum palaestinum, leaves are cut, washed with salts, then fried
with olive ail. In some plants, e. g Trigonella foenum- graecum, soaked

seeds are boiled then pasted seeds are mixed with semolina, flour and

Sudar syrap.

A number of wild edible plants are used in traditional recipes. For

example, the leaves of Rumex acetosa are used as filling for a traditiona
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pie caled ‘sambosek, and Majorana syriaca is used for preparing a
traditional recipe that is very popular in al Palestinian communities called
‘za’tar’. The leaves are dried, grinded, mixed with olive oil, sesame seeds,
and several other condiments and spices. The mix is then eaten with olive

oil and bread.

4.5 Plants consumed raw

On the other hand, most plants (23.4 %) with edible leaves, roots, or
fruits are eaten raw. The majority of these plants are eaten fresh, directly
after they are gathered. For example, Majorana syriaca, Eruca sativa,
Foeniculum wvulgaris and Portulaca oleracea are used in salads and
dressed with olive oil and lemon or are eaten with pickled olives, onions
and bread. The finding of thisresult is consistent with the reported result of
Ali-Shtayeh et al. (2008).

4.6 Preserved plants

People using different ways to preserve plants and food for off
season consumption and for longer period. In Palestinian rural society, the
most common ways are drying in bags and placed inside seded Bags.
Among the most famous plants that use this preserving method is Salvia
fruticosa Mill where the leaves air dried for several days under the sun and

then kept inside sealed bags.

Other ways of preserving food are include refrigeration and freezing.

The plants, e.g, Gundelia tournefortii, are first prepared either by boiling
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in water or frying in oil. Other methods are aso applied by people like
drying and then stored inside glass utensils. These findings are similar to

those reported by Ali-Shtayeh et al. (2008).
4.7 Most cited plant

Based on number of informants who mentioned the plant for food
purposes at different localities, the following were the most utilized plants
(cited by more than half of the maximum number of informants who
reported a plant for any food use) in order: Majorana syriaca. Malava
neglegta, Cyclamen persicum Miller, Salvia fruticosa, and Gundelia
tournefortii . (Table 3.5). Thisfinding is similar to that of Hadjichambis et
al., (2008) who listed the five most quoted species in each of seven
Mediterranean countries studied, when these five plants were compared to
our study it was clear that a great variability in the consumption existed
among the different countries, however, when the finding of this study was
compared to that of Ali- Shtaya et al. (2008). It was clear that the five
most reported plants were the same in both studies, in addition a similar

trend was observed in the distribution of the five species.(Table 3.2).
4.8 Threats and conservation status

Our results showed that ethnobotanical study are under serious
threat. According to the world conservation union, over 8,000 plant species
worldwide are threatened with extinction, and the number grows daily

(Farnsworth, 2007). In Palestine and according to the red list of medicinal
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plants in West Bank and Gaza more than 39% of the medicinal plants
listed in the national list are threatened (Ali-Shtayeh & Jamous 2006).
According to the red list (12 of spp) among the 59 species found in this

study were threatened.

This is mainly attributed to excessive collection and other human
activities including; over-grazing, agricultural land expansion, uncontrolled
fire setting, fuel wood connection and pesticides usage. The contribution of
each factor differs among the different localities. Therefore there is a need
for several measures to protect these plantsin their habitat. However, very
few economic plant species (e.g., Majorana syriaca and Gundelia
tournefortii) are now cultivated and marketed by some farmers.This shows
that acquisition of economic benefits from species might promote local
peopl€e's interest in conservation and maintenance of such locally important

and threatened species (Ali -Shtayeh & Jamous, 2002).
4.9 Contribution of wild edible plants as food medicines

No clear dividing line between food and medicina plants usually
exists, especially in indigenous and local traditions. Food can be used as
medicine and vice versa. Still certain wild edible plants are used because of
their assumed health benefits and thus can be caled medicinal foods
(Etkin, 1994).

Among the 58 edible plants recorded, 34 have been cited as food and

medicinal plants (Appendix C). These food plants have been recognized as
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medicinal in the Traditional Arabic Palestinian Herbal Medicine (Ali-
Shtayeh et al., 2008). These plants are reported in the Palestinian medicinal
ethnoflora (Ali-Shtayeh et al., 2008).The intervention between food and
medicine is well known in traditiona societies, the Palestinian societies
highly depend on using herbal plants as therapeutic treatment for several
human diseases. However, many herbal medicinal plants are consumed as
food. There is no clear dividing line between food and medicinal plants in
both indigenous and local traditions. Food can be used as medicine and
vice versa. Certain wild edible plants are still used because of ther
assumed health benefits, thus can be classified as medicinal foods, among
these plants is Allium erdelli which consumed because it is perceived to

protect from blood pressure (Etkin, 1994).

It is worth mentioning that previous ethnobotanical field surveys
have revealed that healthcare practices of the household using preparations
based on plants are usualy administered by women. However, most
studies have advantaged the 'medicine of healers instead of the ‘'medicine
of the households (Ali-Shtayeh et al.,2008).

Many of these plants are consumed as protective measures of certain
diseases, for example, the leaves for Arum palaestinun is consumed fried
using olive ail to protect from cancer. Labiatae; Liliaceae and Composite

are the most frequently used families.

This study shows that many plant species relate to minor and major

ailments, mainly for abdominal apparatus diseases (15 species), infections
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(14), skin (9), chest pain and cough (8) , urinary system (6) and toothache
(4) (Appendix C). The availability of these remedies provides a quick way
of curing various minor complaints such as tooth-ache, belly and rheumatic
pain and headaches and can also serve as first aid in cases of cicatrizing,

lenitive, haemostatic agents etc.
4.10 Species of cultural importance

The values of the CI in this studies show that most plant species that
attained a high value were used as food and medicine. These plants include
some of the most dominant plants that are included in the Palestinian
traditional culture and ethnobotany, namely Majorana syriaca, Arum
palaestinea, Salvia hierosolymitana and Matricaria aurea. On the other
hand, other species like, Cyclamen persicum, and Gundelia tournefortii
have been used for a very long time to prepare traditional recipes

(Crowfoot & Baldensperger, 1932).

The finding of this study was consistent to that mentioned by Ali-
Shtayeh et al. (2008). Some of these plants are considered holy plants
being mentioned in the holy books (e.g. Majorana syriaca in the bible), or
sacred/blessed like Salvia fruticosa being mentioned in legends linked with
holy people. Despite of the strong taste, some plants are used mainly for
food and medicine in some communities an example is the Arum
palaestinian (Carmen) used in the Palestinian communities to treat certain

pains(Ali-Shtayeh et al , 2008).
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A few of these plants are even mentioned in local folkloric songs
and proverbs (Gagea chlorantha, Coridothymus capitatus , Rumex acetosa
and Matricaria aurea (Crowfoot & Baldensperger, 1932) and Ali-Shtayeh
et al., (2008). The differences in the Cl at different location may be
attributed to the fact that people do not consume all edible plants in their

localities but only small part of these plants (Riveraet al., 2006).
4.11 Cultural important in the families

Regarding the diversity of species gathered, Asteraceae was the
most important family, with 9 species being consumed as green vegetables.
Other important families are Labiatae, with 7 species, used as respitory
infusions, and Rosaceae, with 4 species being consumed as green
vegetables or in infusions. Five species Consumption mainly involves
eating ripe berries or making liqueurs and 2 species of Araceae occurred in
many use categories. This result are in agreement with that of Ali-Shtayeh
et al., (2008) who reported that Asteraceae, Fabaceae and Lamiaceae
were more often quoted as wild edible followed by Rosaceae,
Brassicaceae and Apiaceae in the Northern West Bank. In addition the
finding of this study was consistent with that of Hadjichambis et al. (2008)
who found that Lamiaceae, Rosaceae, and Apiaceae were among the five
families with the greater number of representative wild edible plants in the
Mediterranean countries. In addition, the study was confirmed with that of
Pardo-de-Santayana et al., (2007) who reported that both Rosaceae and

Asteraceae were the largest and most diverse in Spain. The results showed
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that the quoted plants were plants that are close and easy accessible. These
results are al'so in agreement with those of Bonet et al. (1999), Johns et al.
(1990) and Stepp and Moerman (2001) who found similar important of

the families studied..
4.12 Species selection and availability

The relation between species availability and consumption showed
differences among the different locations. There are many possible
explanations for such differences. Salfit and Tubas, for example, are small
isolated regions, that are commonly thought to yield a greater traditional
ecological knowledge. In addition, isolation is also associated with lack of
information sharing with other regions. Similar conclusions were reached
by Milliken & Albert (1997), who hypothesised that a high degree of
human dispersion as a result of semi-nomadic migration could be
responsible for vast knowledge of medicinal plants. Qalqilia and Tulkarem
also show a high percentage of RSI, their mild climate due to proximity to
the sea means that cultivating vegetables and fruit in alotments is more
productive, and, consequently, fewer wild plants are needed. On the
contrary, the low RSl for Nablus and Jenin indicate that a remarkable
knowledge of wild edible plants is still employed. The explanation is
mainly due to cultural reasons such as appreciation of seasoning,
vegetables or herbal teas edible plants. The RSl for each food-category
further helps to understand the observed differences. When the mean of the

RSI for each of the categories was obtained, it was clear that species used
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for their flowers were much less likely to be selected as edible than leaves

or fruits (Pardo et al., 2007).
4.13 Antioxidant activities

The ethanolic extract of Majorana syriaca shows a high inhibition
value of the DPPH and p-carotene / linoleic acid assays. 100 mg/ml of
ethanol thyme extract has an equivalent inhibition value of 60 mg/ml

BHA.

Thyme ethanolic extract competes favorably with a -Tocopherol in
B-carotene-linoleic acid system used to determine the antioxidant capacity.
The high inhibition value of thyme extract could be due to the high
concentration of phenolic compounds. Phenols are important components
of plants. The pro found antioxidant Majorana syriaca see to be attributed
to both favonoids (Crockett et al., 2005 and Tawaha et al., 2007) and
poluphenol compound that was detected in the extract (Tawaha et al.,
2007). Found ahigh antioxidant activity of Arbutus andrachne with high
total phenolic content (57.6 mg GAE /g weight) ( Tawaha et al., 2007).
They were reported to eliminate radicals due to their hydroxyl groups
(Hatano et al., 1989), and they contribute directly to antioxidant effect of
system (Duh et al., 1999).

Total flavonoids compound was calculated to be 146ug mg-1
guercetin equivalent. Like phenol compounds, the contribution of

flavonoids to antioxidant activity is known. It has been reported that BHT
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I3 and hypericine which have the structure of flavonoid have a very high

antioxidant effect.
4.14 Conclusion and Recommendations

A large number of edible wild plants (58) are still in use in the
northern part of the West Bank. Fifty percent of these species are used for
food and medicine. The most cited plantsin the six districts are; Majorana
syriaca, Arum palaestinea ,Salvia hierosolymitana , Matricaria aurea,
Cyclamen persicum, and Gundelia tournefortii . These species are more
abundant and accessible and culturally rooted in the area. This study
indicates that the patterns of wild edible plant usage appear to depend mainly
on socio-cultural factors rather than biological ones. The traditional
knowledge (TK) of using and preserving these plants is still being
transferred from generation to generation but seems to be aging. Medicine
of household as apposed to medicine of the healers has proven to be an
important source of TK associated with the use of medicinal plants. A high
antioxidant activity was found in thyme plant Majorana syriaca. A total
phenolic compound amount was found in thyme ethanolic extract (37.3ug
mg-1 pyrocatechol equivalent). In addition, the total flavonoids compound

was calculated to be 146ug mg-1 quercetin.
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Recommendations

1. The need to apply conservation measures in the regions aiming at
protecting endangered species and this can done through the
establishment of reserved areas, societies, public awareness that

encourage plant protection and maintenance of these wild plants.

2. The need for preserving knowledge through documentation and

encouragement of people working in the field (extension).

3. Better communications and information exchange, as well as direct
contact with nature in everyday life aspect is necessary to

encourage the consumption of edible wild plants.

4. The need for identification of possible side effects of using and utilizing
these wild plants to limit complications that might occur due to miss

use of such plants.
5. The need for further investigation on these plants including bioassays of
the important species.

6. Asthe study indicated the high potential of using wild edible plants

for human benefits, therefore, it deserves further investigations.
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Appendix A
Number of informants, localities visited and geographical featur es of
each area.
Community | Community | Region/ Ecological and economic Number of
Village code Village district | characteristics of the community | informants
name area
N1 Deir- Nablus | Rural: agriculture(olive trees)
alhatab &
N2 Beitiba | Nablus| Rural: small scale agriculture, 4
minor industrial activities
N3 Yaseed | Nablus|  nountainous/rural area: 6
agriculture( olive trees)
zeita . .
N4 : . Nablus | Rural: agriculture(olive trees) 6
jammain
N5 Qusin Nablus | Rural: agriculture(olive trees) 5
N6 Aseraalgeb | Nablus | Rural: agriculture (almond, 5
lya fig).
N7 Deir-sharaf | Nablus | Rural: agriculture(olive trees, 5
Fig
N8 Rujelb Nablus | Rural: agriculture(olive trees) 4
N9 Urif Nablus | Rural: agriculture(olive trees) 4
N10 Sara Nablus | Rural: agriculture(olive trees) 4
N11 Azmout | Nablus Rural: agriculture( olive 4
trees) Animal husbandry
N12 Burin Nablus | Rural: agriculture (olive trees, 6
Fig, amond).
N13 Salem Nablus Rural: agriculture (olive 4
trees), cattle farm.
N14 Agraba | Nablus| Rurd: agriculture, Animal
7
husbandry
J1 Y abad Jenin | Rural: agriculture(olive trees) 10
J2 Araba Jenin N : 6
Rural: agriculture (olive trees,
amond and fruit trees).
J3 Arbona | Jenin | Rural: agriculture (Fruit trees,
4
vegetables).
M Jalaboon | Jenin | Rural: agriculture(olive trees) 5
5 Deerghazal | Jenin Rural: agrlcuItL_lre (olive trees, 5
Grain).
% Fagoa Jenin Rural: agrlcultgre (olive trees, 5
Grain).
17 Broeen Jenin Rural: agriculture (olive trees, 5

Grain).
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Community | Community | Region/ Ecological and economic Number of
Village code Village district | characteristics of the community | informants
name area
J8 Kofordan | Jenin | Rura: agriculture (Grain and 5
vegetables).
N2 Yammon | Jenin | Rura: agriculture(olive trees, 6
Fig, amond
T1 Bala Tulkar Mountainous/rural area: 5
m agriculture( olive trees)
T2 Koforroma | Tulkar Mountainous/rural area: 5
n m agriculture( olive trees)
Tulkar . .
T3 Anabta m Rural: agriculture(olive trees) 5
T4 Kofralabad TurITI:ar Rural: agriculture(olive trees) 5
T5 Qafeen TurITI:ar Rural: agriculture(olive trees) 5
6 Al-Nazlah | Tulkar | Rural: agriculture(olive trees) 5
al-Wustta m
T7 Beitleed TuI!TI:ar Rural: agriculture(olive trees) 7
s1 Derestya | SAlfit Rural: agncu:;iug;e(ol ivetrees, B
S2 Kofraldeek | SAlfit | Rural: agriculture(olive trees) 8
01 Alfondog Qal ;m Rural: agriculture(olive trees) 5
Q2 Haia Qadl ;]I li | Rurd: agriculture(olive trees) 5
Q3 AZ00N Qaqili | Rural: agri cu_Iture (olive trees, 5
a citrus).
04 Hablaeh Qalqili | Rural: agrlcglture (olive trees, 5
a citrus).
Q5 Nabilias | Qalqili Rural: semi coastal area: 5
a agriculture (olive trees, citrus,
orchard, intensive
agriculture).
T1 Tyaseer | Tubas | Rural: agriculture(olive trees) 9
T2 Alagaba | Tubas | Rural: agriculture(olive trees) 9

215
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Appendix D

Wild food plants (cited by >3 infor mants) traditionally consumed and number of infor mants that mentioned each
food — usein thesurvey areas. N, Nablus; Q, Qalqilia, J, Jenin; Tul, Tulkarm; T, Tubas; S, Salfit.

Latin name Common name | Arabic | No.of N | Q|J |T |T |S |Food use|Part wused, way of
common | informants ul category consumption
name

Anacar diaceae
Rhus coriaria Sumach lans 8 3 12 |3 Seasoning | Fruits, use as condiment

on food and thyme.
Apiaceae
(Umbellifer ae)
Anisumvulgare Anise gl 13 2 |11 Seasoning | Seeds,use as condiment

on food and thyme.
Coriandrum Coriander 5 0K 7 7 Vegetables | Leaves,eaten cooked.
sativum
Eryngium Snake Root Lina jb 11 1|3 |2 |5 Vegetables | Leaves,eaten cooked.
creticum
Foeniculum Sweet fennel Sagh 50 8 |5 |7 |4 Vegetables | Leaves, eaten raw as
officinale salad.

9 |5 |7 Vegetables | Stems, cooked.
5 Herbal tea | Leaves, add to tea.

Tordylium Egyptian dagy 1 6 6 Fruits Fruits,eaten raw.
aegyptiacu Hartwort
Araceae
Arum palaestinun | Spotted arum il 161 46 | 19 | 32 | 31 | 18 | 15 | Vegetables | Leaves, eaten cooked.
Eminium dresa 6 6 Vegetables | Leavesraw, add to salad.
soiculatum )
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Latin name Common name | Arabic | No.of N | Q|J |T |T |S |Food use|Part wused, way of
common | informants ul category consumption
name
Asteraceae
(Compositae)
Centaurea Shrubby s 77 15|12 |13 |7 |18 |7 | Vegetables | Leaves, eaten raw.
dumulosa Centaury
1 7 7 | Vegetables | Leaves, eaten cooked.
Gundelia Gundelia S 148 43 | 14 | 27 | 33 | 18 | 13 | Vegetables | Young stems,
tournefortii inflorescence. Cooked
with meat and yoghurt.
Lactuca sativa L ettuce PRI 30 3 |3 |4 |2 |11 |7 | Vegetables | Leavesraw, add to salad.
Matricariaaurea | Golden cotula il 45 12 18 Seasoning | Foliage, add to tea as a
condiment.
Scorzonera Oriental Viper's = 20 5 |2 1 |6 | Seasoning | Leaves, eaten raw as
papposa Grass salad.
6 | Vegetables | Leaves, eaten cooked
with onion.
Slybum Holy Thistle, i A 56 3 158 |10 |6 | Vegetables | Leaves, eaten raw.
marianum. Milky Thistle 1 |13 Vegetables | Stems, coocked.
Taraxacum Dendelion cLaia 126 4119 |33|26|9 |8 | Vegetables | Leaves, eaten cooked.
officinale '
Cruciferae
(Brassicaceae)
Eruca sativa Garden rocket e 38 6 |5 13|10 4 | Vegetables | Leaves, eaten raw as
salad.
Snapisarvensis Wild mustard Jass 62 10 |1 |17 13|18 |3 | Vegetables | Leaves, eaten raw as salad.
Nasturtium Ly 28 1 6 |1 |5 |15 | Vegetables | Leaves, eaten raw as

officinale

salad.
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Latin name Common name | Arabic | No.of N | Q|J |T |T |S |Food use|Part wused, way of
common | informants ul category consumption
name
L abitate
Cordiothymus Capitate thyme e | 46 4 |9 |6 9 Herbal tea | Leavesherbal tea..
capitatus )
e 9 Seasoning | Add to thyme with wheat.
9 Vegetables | Leaves,eaten raw as salad.
Majorana syriaca | Wild thyme, G e | 324 27 |25 |51 |37 |18 | 15 | Vegetables | Leaves,coocked as
mother of thyme | ~ pastry,dried and mix with
wheat.
18 51 | 37 Food Leaves, fresh leaves add
decoration | to food decoration.
37|25 18 | 15 | Vegetables | Leaves, coocked with
€99.
Mentha longifolia | Horse Mint G g 15 5 |3 | Vegetables | Leaves,eaten raw as salad.
5 |2 | Vegetables | Leaves dried and coock
with yoghurt.
Micromeria Thyme ;|8 5 3 | Herbal tea | Leaves,herbal tea.
fruticosa
L
Rosmarinus Rosemary Slas |7 2 5 | Foliage Foliage,boiled with water
officinalis and be drunk.
Salvia fruticosa White Lo e 95 1315130 |9 |18 | 10 | Seasoning | Leaves, add to tea.
sage,common
sage
Salvia Jerusalem sage dd 173 60 | 23 | 25 | 32 | 18 | 15 | Vegetables | Leaves, cooked with rice

hierosolymitana

and meat.
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Latin name Common name | Arabic | No.of N | Q |J |T |T Food use|Part wused, way of
common | informants ul category consumption
name
Teucrium polium | Cat thyme Saza 46 22 |6 |18 Vegetables | Leaves,cooked as snack,
' or coocked and eaten with
rice.
L aur aceae
Laurus nobilis Laurel, Sweet | - 4 1 3 Seasoning | Leaves, add to food as
bay acondiment.
L eguminosae
(Papilionaceae)
Ceratoniasiliqgua | Caroob g 3 2 Fruits Fruits, eaten raw,
prepared asjuice.
Lathyrus Tt 3 1 Fruits Fruits, eaten raw.
bel pharicarpusgor )
goneipar|
Psoralea Ly e 9 9 Vegetables | Leaves, add to thyme.
bituminosa
Tetragonlobus s 16 4 1|1 |7 Fruits Fruits, eaten raw.
palaestinus }
Trigonella foenum | Fenugreek seed | 1. 32 4 |11|/8 |6 Fruits Seeds,coocked to make
' Swests.
Vicia narbonensis | Purple Broad Bean 5350 6 1 Fruits Fruits, eaten raw.
Liliaceae
Gagea chlorantha | Gagea Sise 89 6 |8 |14|5 |18 Herbal tea | Leaves, add to tea.
7 |8 4 Seasoning | Leaves, add to thyme with
wheat.
7 |6 Vegetables | Leaves, cooked with oil and

onion.
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Latin name Common name | Arabic | No.of N | Q|J |T |T |S |Food use|Part wused, way of
common | informants ul category consumption
name

Asparagus Prickly sl 13 2 |3 |8 Vegetables | Stems, cooked with ail.

aphyllus Asparagus

M or aceae

Ficus sycomorus | Sycamore ea 21 21 Fruits Fruits, eaten raw.

Oxalidaceae

Oxalis pes-caprae | Wood Sorrel svnen | 6 6 Seasoning | Leaves, added to food as
a condiment.

Polygonaceae

Malva sylvestris Common mallow | ; 5,5 171 61 |23 |37 |32 |18 Vegetables | Leaves, cooked as snack,
or cooked and eaten with
rice.

Rumex acetosa Sorrel Liasen 88 10 | 23 | 25 | 18 | 12 | Vegetables | Leaves ,cooked as pastry ,
or eaten raw as salad.

Rumex Patientia Patience dock Gl 51 6 1218 |18 |7 Vegetables | Leaves, eaten cooked

Portulacaceae

Portulaca Purslane s, 36 7 12 |9 |9 Vegetables | Leaves, cooked with

oleracea ' tomato or Y oghurt.

9 Vegetables | Leaves , eaten raw with

bread.

Primulaceae

Cyclamen Cyclamen Lshe ; | 183 59 |24 | 30 | 37 | 18 | 15 | Vegetables | Leaves, cooked with rice

persicum and meat.

Rahamnaceae
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Latin name Common name | Arabic | No.of N | Q|J |T |T |S |Food use|Part wused, way of
common | informants ul category consumption
name
Ziziphus  spina- | Christs s 3 3 Vegetables | Leaves, cooked and eaten
christi Thornjujube,Nab as snack.
ak
Ranuncul aceae
Nigella sativa Nigella,  black | 55 1. |24 1112 Fruits Seeds,, cooked to make
cumin sweets.
11 Seasoning | Seeds, add to cheese as a
condiment.
ROSACEAE
Crataegusaronia | Spiny Hawthorn |, . 12 3 |2 |2 | Fruits Fruits, eaten raw.
Pyrus communis Pear sl a9 Fruits Fruits, eaten raw.
SR
Prunus mahaleb. Mahaleb Cherry | 1. 3 1 Herbal tea | Flowers, add to tea.
' 2 Seasoning | Seeds, add to stored
cheese asa condiment.
Tricholomataceae
Agaricus bisporus | Mushroom a5 pha 43 5 |1 |14|3 |10 |10 | Vegetables | Eaten cooked.
Urticaceae
Urtica pilulifera Roman Nettle L b 40 2 |1 [13|5 |10 |6 | Vegetables | Stems, eaten raw as salad.
3 | Vegetables | Leaves, cooked.
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Appendix E

Wild food plants (cited by 1 or 2 informants) traditionally consumed and number of informants that mentioned

each food — usein the survey areas.

Common name | Latin name Arabic No.of N |Q |[J |Tul|T |S |Food use|Art used, way of
common | informants category consumption
name
Asteraceae
(Compositae)
Pricyly Alkanet | Anchusa strigosa. O 2 2 Vegetables | Leaves, eaten raw as salad.
Cabbage Brassica oleracea | _; il 1 Vegetables | Leaves, eaten cooked with
1 rice and meat.
e
Corn Marigold Chrysanthemum Olaans 1 2 Vegetables | Stems, eaten raw.
coronarium
Caryophyllaceae
Silvery Whitlow- | Paronychia ] ~,| 2 2 Herbal tea | Foliage, herbal tea.
Wart argentea Lam
Aalaall
L eguminosae
(Papilionacea)
Blue Fenugreek | Trigonella sp L s 2 2 | Fruits Seeds, fleshy seeds as eaten
Liliaceae
Garlic Allium edrelli G as 1 1 Vegetables L_eaves, eaten cooked with
rice and meat.
M or aceae
Mulberry Morus alba G g 1 1 Fruits Fruits, eaten raw.
Punicaceae
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Common name | Latin name Arabic No.of Tul Food wuse|Art used, way of
common | informants category consumption
name

Pomegranate Punica granatum | -, , 1 Fruits Fruits, eaten raw , prepared

asjuice.
ROSACEAE
Almond Amygdalus PN 1 Food Seeds, dried seed add at the
communis i surface of cooked.
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Appendices F
Wild edible plants as food medicines
Latin name species Arabic . No. of Disease Part used. way of Administration | Dosage thelength
name | informants consumption of using
o Drinking from
Allium erdelli Garlic SR es 3 Pressure Drlnk_| ng fr(_)m the the solution Once 3 days
- solution mixture . /day
mixture
. Eating small .
Amygdalus , Treatment of | Eating small amount : Twice Upon
communis Almond | s » 3 2 stomach of dried seeds amouSr;teSLdned Iday request
Amoeba -
SN 100 gm of seeds Drinking acup .
7 constipation | i edin 1 liter of | of Aniseafter | 29 One
and e cup/day month
. . weter. boiling it.
Anisum vulgare . o Hemorrhoids
Anise Ol . . Drinkingthe | Twice
3 Infections Seeds boiled filtrate. Iday 3 days
2 Steady nerves Seeds boiled . Dri r_1k|ng the Once/ One week
filtrate day
L eaves chipped,
Arum Albumin washed squeezed and . 3 times
palaestinun | Spotted |, | 2 disease then cooked with Eating /day | Oneweex
arum onion and ail.
L eaves squeezed very : .
1 Jointpain | well and then rubbed | ubbingon | Twice/ | upon
. pain place. day request
on pain zone
L eaves chipped,
8 Stroke washed squeezed and | Eating leaves | 3times upon
then cooked with after cooking. /day request

onion and oil
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L eaves chipped, ,
washed squeezed and | 1 Ealing leaves |
: after cooking. 3 times upon
25 Cancer then cooked with o
i . 2. Drinking /day request
onion and ail , or water filtrate
boiled then filtered. '
L eaves chipped,
.| washed squeezed and | Eating leaves Once/ i
4 Abdomen pain then cooked with after cooking. day 1-2 days
onion and ail
L eaves chipped,
Treatment for .
. washed squeezed and o Twice/
9 uri (rjw_ary traCt | 41en cooked with onion Drinking day One week
1Sease and oil and oil).
14 L eaves chipped,
: washed squeezed and | Eating leaves once
Digbetes then cooked with after cooking. | /month Up request
onion and ail.
Dried L eaves soaked Eating leaves 3 times
1 Hemorrhoids | for 15 minutesthen g led 2 weeks
after cooking. /day
cooked
Leaves cut and then :
2 Constipation cooked with onion Eating quV% Once/ 3 days
. after cooking. day
and oil.
Activates the Leaves cut and then
circulatory . : Eating leaves | Twice/
12 cooked with onion . 2 days
system and : after cooking. day
- and oil.
produces milk
Dried L eaves soaked Eating leaves | 3times
1 Stomach pain | for 15 minutes then g iea One week
after cooking /day

cooked.
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Asparagus Prickly ) , Eating the leaves Eating leaves Twice/
aphyllus asparagus Osila 2 Infections after cooking them after cooking day 3 days
Ceratoniasiliqua inki
a Carob QA 1 Infections Fruits squeezed Dri r.'k! ngthe | Onecup One week
juice [ day
. Eating leaves
. Lea_lves cook_ed with after Cooking Once/
11 Infections oil and onion or T One week
: ) or drinking the day
Cichorium Dwarf boiled with water. filtrate
pumilumjacg. Chicory e 5 Strengthen Leaves soaked inhot | Eating leaves Once/ o
. ne week
blood water. after cooking. day
1 Abdominal L eaves cooked with Eating leaves | Twice/ 3 davs
pan oil and onion after cooking. day &y
. Five gm of leaves Mouthwash 3 times
1 Teethpan | o in water. withfiltrate | /day | L2 9S
. Foliage soaked in .
9 Abdc;r.?]' nal boiled water for 10 Drinking filtrate 3 /t(ljmes One day
b minutes. Y
Coridothymus Capitate Fe 4 Cold \I/_vit?(\fs olledin > l}lrlltrr]gtg e 3((31355/ 3-4 days
capitatus Thyme | =@ Foliage boiled. Drinking water
- Joint pain boiled in Twice/d upon
P Capitates ay request
Thyme |leaves.
Steady nerves Foliage boiled. FO.' lage Once upon
7 (Drinking cuo/d request
boiled water ) pragy- - req
. . Drinking the
. Spiny . Inflatable Leaves, (boiling the 2 cups/
Crataegus aronia hawthorn | 23°3 5 abdomen leaves). water where day One week

leaves boiled.
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Cyclamen

Tuber boiled with

Rubbing on

3times

persicum Cyclamen | L ghee 5 Hemorrhoids water. pain place. Iday 2 Weeks
Infections and Eating fresh Twice/
6 urinary tract L eaves eaten raw. leaves day 3 days
L eaves squeezed
. leaves then ail, Anointmenton | Twice/
E : Watercres 1 Joint treatment extracted. pain place. day 3 days
ruca sativa S e
5 Sexual L eaves eaten raw Eating fresh Twice/ 3 davs
stimulants ' leaves day &y
1 Diabetes L eaves eaten raw. Eating fresn 3times One day
leaves /day
L - Once/
Inflatable Seeds boiled in Drinking one
2 abdomen water. cup after boiled. day One week
Prevents thirst , Drinking acup
for children _Leav& chipped n : of Fennel 2-3
grinded, and melted it . .
2 and sugars in acun of boiled grinding leaves | times/ 3days
Eoeniculum Sweet compensated V\I? aer after boiling in day
officinale fennel e s for children ' water.
3 -
Chest pain and Seeds soaked in Dréaklgfq[:rne 3times 3-4 davs
cuaght boiled water. cup: Iday &y
boiling in water
1 Steady nerves Leaves soaked in Drinking filtrate Oncef upon
cold water. day
request
. . - 2-3
Gageachlorantha . . 30 gm foliage boiled Drinking one ,
Gagea olee 10 Chest pain in 2 liters in water. cup times/ 3 days

day
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Repellent Leaves boiled in Drinking acup One i
4 worms water. of thefiltrate | cup/ day 3-4 oays
Abdominal Foliage boiled in Drinking the 2 cups/
9 pain weter. filtrate day One day
Majorana wild e S : Five gm of leaves Mouthwash 3small i
syriaca thyme ? 3 Teeth pain boiled with water. withfiltrate | cups/day 1-2 days
SR —
30 gm of foliage g‘”tﬂkmgﬁaaﬁjee 2-3
23 Stomach pain | boiledinn 2 liters of by' : times/da | 3days
oiling.
water). y
Cleaning the Drinkingacup | Once/
28 urinar ?ract Boiled foliage drunk. | of thyme after early One week
y boiling. morning
Drinking water
30 gm of thyme' boiled with the
. leaves boiled in 2 leaf ,or smell
Paininthe ) ' 2-3
77 chest and the I_|ters OT water, or the evapora_ted timed | Oneweek
crisis inhalation of the smoke coming d
evaporated smoke of from boiling &y
boiling leaves leaves with
water.
Cold Thirty gm of foliage O?rﬁl'gg ack | 23
17 of thymes boiled in 2 y times | 3days
liters water. day
Tengm of leaves Drinkingacup | Z2cupy
2 Kidney sands | boiled in 500 ml of of thyme day 3days

water.
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30 gm of thyme' . 2-3
To °§;f%'; and || caves boiled in 2 D”ka{ﬂsrﬁg“p times/ | 3days
liters of water day
Making stupe
from soaked
Romatizims Leaves soakeql then cold water Twice/ upon
made stupid. leaves then day request
putting it on
pain areas.
Eating leaves
. after cooking
Malva sylvestris | Common | . . Help digestion Lealx(/(;eg chipped and them then Once/da 3days
malow | °7° cooked. drinking the y
filtrate
Placing the
BUMS Foliage consumed leavesonthe | Twice/d 3 days
fresh injured area ay
twice a day
Drinking a Once/da
- boiled water of y
Coald Leavesali[)m ledin Common 3days
water. mallow.
Placing the Twice/d
leaves after ay
Dimples or grinding on the
coincidences Leaves grinded. injured place One week
in the feet then tiding it

with a piece of
texture.
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Washing face
1 in Leaves boiled in using water Twice/d One week
water. where leaves ay
were boiled
Using the
leaves boiled
I water for :
13 infections Leavsvsatt)grll edin bathinette pour Twice/d One week
' 2 drops of the &y
filtratein
infected ear
1 Di abetes Leay% cookgd with Eating Iea_tv& Once/da 3 days
oil and onion. after cooking . y
3 Kidney Lea\{es cookgd with Eating Iea_l\/&e Twice/d One week
oil and onion. after cooking . ay
Matricaria Golden GO Vlvaacseh:ggutrr;
aurea cotula Flowers boiled in P J Once/da One
1 Allergy using the water
water. y month
where flowers
were boiled.
Flowers soaked in
31 Stomaph pain boiled yvater for 10 | Drinkingacup | Twice/d One day
and diharria minutes. of water ay
Flowers soaked in Drinking a cu 3 times
10 crisesChest | boiled water for 10 gacip One day
of water /day

minutes
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Flowers soaked in

: : Mouthwash Twice/
5 Denta pain bc_)lled water for 10 with the filtrate. day One week
minutes
. Drinking a cup
Mentha Horse o 3 Opens vsggrkg‘%;?/l\jﬁe?fe of water & tea Twice 3-4 davs
longifolia mint | X ET brounches where leaves Iday &y
leaves were soaked.
were soaked.
Foliage soaked in o .
14 Stomach pain | boiled water for 10 drinki ngacup | Twi cef One day
minutes of thefiltrate day
Mentha spicita | Mint g : Chestpan | Leavessoskedin | Drinkingthe | Twicel |
caught boiled water). filtrate day
. . Leaves soaked in Drinking the Twice/
2 Infections boiled water. filtrate day | 2Weeks
. Drinking the
3 Stomach pain Leaves soaked'l n hot water where Once 1-2 day
water for 10 minutes. leaves boiled /day
Micromeria 225 . :
fruticosa Thyme . Leaves boiled. Placing the 3 days
: 5 Treatment Thymeleaves | Twice/
Laundries on burn ironed day

places.
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Blood . , Once/
weakness and Eati ng from the Eati ng from the day One week
. mixture mixture
faint
. S o Once upon
' Diabetes Drinking filtrate Drinking filtrate Iday request
. I Nigella, da Sexual Eating honey seed Eating honey Once upon
Nigellaciliaris black o weakness mixture. seed mixture. /day request
common ' . Eating stems Once upon
Nerves Eating stems raw.
raw. /day request
Diabetes Eating fresh leaves Eating fresh | Once/da upon
leaves y request
Foliage soaked in . .
Stomach pain | boiled water for 10 Drinking one Twice/ One day
; cup after boiled. day
minutes.
_ Foliage soaked in o
Rosmarin Infections boiled water for 10 | " r}kl' ngacup | 2 SUpS/ All the
Rosemary us Sllias minutes. ltrate ay year
officinalis Foliage soaked in o
Heart discase | boiled water for 10 | DfinKingacup | 2cups/ | All the
; filtrate day year
minutes.
- . 34
. . Foliage soaked it for N .
Salvia fruticosa Vs\glée e poe Chest pain 10 minutes. Drinking tlm;ﬂda One week
Common Foliage soaked it for - .
Colon ) : Drinking water | 3times
sage, treatment 10 minutesin hot soaked ?oliage Iday One day
water. '
Leaves cooked with | Placeon pained | Twice/
Burns ) ) 3 days
olive ail. place. day
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7 Teethpain | > 9M Of leaves boiled wimﬂmﬂe S‘LE?’” 1-2 days
P with water. " | (3timey &y
day)
4 : , .
. Foliage soaked in hot - Twice/ upon
Heart diseases water for 10 minutes. Drinking day request
. Foliage soaked in hot | Drinking acup :
69 Stomaph ban water for 10 of White sage 3 Twicel 3 days
and diarrhea . . day
minutes). time/day
Placing leaves Twice/ upon
3 stop bleeding Fresh foliage. at the injured d P
ay reguest
place
: : Administering 2
2 Earspain Foliage soaked_l n hot dropsof the cool 2 One week
water for 10 minutes | . , drop/day
filtrate into ear.
T Twice
1 Gingivitis L eaves cooked. Mouth wash Iday 3days
Alaregy Eating stems | Twice upon
Silybum Holy 4 1 resistance Stem cooked. after cooked. | /day request
marianum thistle 2 Drinking a cup
5 treatment of | Leavesboiled in of water after Twice upon
stomach water. boiling leaves /day request
insideit.
. i . L eaves cooked with . Twice/
Teucrium Cat thyme Baza 3 Stomach pain oil and onion. Eating day 2 days

polium.
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Placing
o . sappiness on Twice/ One
1 Joint infection L eaves squeezed. the place of day month
pain
Infectionand | Leavescooked with Eating leaves | Twice/
7 . . i . One week
diarrhea oil and onion. after cooking. day
. 34
2 cancer L eaves eaten fresh. Eating the fresn times/ Upon
leaves d reguest
ay
, 300 gm of foliagein | Drinking water One
! Infections 2 litters of water. soaked in leaves | cup/ day One week
Fenugreek seed
Trigonella : Drinking small Small
foenum- s 11 Inter_nal 30gm (.)f seeds boiled boiled cup after | one cup/ | One week
Infections in water .
graecum being cooled. day
Abdominal Seeds soaked then Drinking the Once/ upon
4 pain boiled in water. filtrate day request
Seeds soaked in cold .
1 Strengthen water then filtrated.. Drinking small Once/ One
blood cup day month
Soaking feet in
. 30 gm of seeds : Once/
3 Legspan boiled in water . seed's cooked day 3-4 days
water
To Strengthen .
3 the blood and Seed. S sqaked then Drinking small Once/ 2 weeks
boiled in water. cup day

faint
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Diabetes Seeds boiled. Drinking small One upon
cup cup/ day | request
liver di Seeds soaked inhot | Drinking smal | 2 cups/ One week
water. cup day
Revitalization Seeds boiled with Drinking on A cup One week
of the body water. empty stomach /day
Drinking water
boiled with the
Allergy and Leaves boiled with leaf., or Twice/
burn water. rubbing the area day One week
using boiled
leaves.
. . Drinking water .
. . Roman .
Urticapilulifera | 4 o Joint pain Leavesboiledwith | v i withthe | TWI% | Onewesk
ettle water.). \eai day
N Leaves (using fresh Eating fresh Once/ upon
erves
leaves). leaves day request
Placing fresh
Sensitivit Fresh leaves leaves on Once/ upon
y consumed. alergic area day request

directly.
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Appendix G

Photos of some of thereported plants.
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11 12
1: Teucrium polium, 2: Majoranasyriaca, 3: Coridothymus capitatus, 4:Salvia fruticosa,
5:Snapis arvensis, 6: Eryngium creticum,7: Rosmarinus officinalis, 8: Crataegus
aronia, 9: Ficus sycomorus 10 :Arum palaestinum, 11:Centaurea dumulosa, 12:
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(Majorana syriaca, Malva neglecta, Salvia hierosolymitana, Cyclamen
persicum, Gundelia tournefortii , Coridothymus capitatus, Mentha spicata,

Cichorium pumilumjacq, Teucrium polium, Arum palaestinum).
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Arum palaestinum, Centaurea dumulosa, Cichorium pumilumjacq,
Gageachl orantha, Gundelia tournefortii, Malva sylvestris Matricaria
aurea, Rumex acetosa, and Rumex Patientia, Salvia fruticosa, Salvia

hierosolymitana, and Teucrium polium.
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Asteraceae (3.19), Polygonaceae (1.64), Araceae (.926), Primulaceae (.92)

and Brassicaceae with (.81).
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