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ABSTRACT
Introduction Rhizoma Zingiberis is a tropical perennial herb that used traditionally for many
human ailments. Objectives were oriented to investigate the drug suitability according to
literatures, preparation methods of using ginger in the Gaza Strip and to study the
ethnopharmacological uses of ginger. Methodology This study was subject of a cross sectional
descriptive study conducted on the Gaza city herbalists and ginger users during 2010, twenty one
different samples of ginger rhizome and powder sold in herbalists in the Gaza Strip were
examined macroscopically and microscopically,

where phytochemical screening and

chromatographic control by using three different solvent systems in TLC of eight samples of
ginger rhizome and powder were carried out on chloroform, ethanol and aqueous extracts by
cold maceration and soxhelt extraction methods. Results Morphological studies of rhizome and
powder samples showed the presence of various diagnostic characters. In the cross sectional
microscopic examination, rhizome samples showed the presence of epidermis, outer cork, inner
cork, endodermis, pericycle, cortex, vascular bundles, oil globules and starch granules. Where,
powder samples showed the presence of starch granules, fibers, reticulate vessels, vascular
bundles, oil globules and parenchyma cells. Ash values and extractive values were determined
for quality standard of drug samples. Phytochemical investigation showed the presence of sterols
and volatile oils in non-saponifiable fractions of cold & hot chloroform extracts. Cardiac
glycosides and reducing sugars were present in cold & hot ethanol extracts. Respectively,
carbohydrates were also present in cold & hot aqueous extracts. The present study also showed
that the majority of the herbalists prescribe ginger for treatment of rheumatoid arthritis, while,
majority of users use it to prevent diseases and the minority of them use it for treatment of gastric
ulcer. Both herbalists and ginger users prefer to use ginger as a food spices. Conclusion The
powder and rhizomes of ginger which present in the market of Gaza Strip belong to Zingiber
officinale. Both chloroform and ethanol hot extracts possessed a higher yield of
phytoconstituents than cold extracts, while, cold aqueous extract of different drug samples
revealed better presence of carbohydrates qualitatively than hot aqueous extract. The study
concluded also that infusion and cold maceration of ginger were good preparation methods.
Keywords: Rhizoma Zingiberis, ethnopharmacology, phytochemical screening,
chromatographic control.
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التلخيص العربي
الفحص االثنوفارماكولوجى و النباتى الكيمائي للزنجبيل (ريزوما زنجيبرس) الذى يباع لدى العطارين فى
قطاع غزة
الزنجبيل هو عشبُ استُوائي ُم َع ِّم ُر يستخدم في الطب الشعبي لكثير من األمراض البشرية .و كانت أهداف الدراسة موجهة
للتحقق من مدى مطابقة هذا العقار وفقا للمواصفات المنصوص عليها في ال مراجع العلمية ،معرفة طرق استخدام الزنجبيل في
قطاع غزة و دراسة التفسير العلمي الستخدامات الزنجبيل المتعددة فى الطب الشعبى.
كانت منهجية هذه الدراسة المقطعية وصفية تحليلية و التى أجريت على العطارين و مستخدمي الزنجبيل فى مدينة غزة خًلل
عام  ،0202تم دراسة واحد وعشرين عينة مختلفة ظاهريا و مجهريا من ريزومات و مسحوق الزنجبيل و التى تباع لدى
العطارين في قطاع غزة  ،كذلك تم فحص المركبات الكيمائية الطبيعية و الكروماتوجرافى باستخدام ثًلثة مذيبات مختلفة في
الكروماتوجرافى ذو الطبقة الرقيقة على ثماني عينات من ريزومات ومسحوق الزنجبيل والتى أجريت على مستخلصات
الكلوروفورم ،اإليثانول و الماء و التى أعدت بالنقيع البارد و جهاز االستخًلص بواسطة جهاز الحمام المائى الساخن
( .)soxhelt
وأظهرت نتائج الدراسات الظاهرية لعينات الريزومات و مسحوق الزنجبيل وجود صفات تشخيصية مختلفة .أظهر الفحص
المجهرى للمقطع العرضي لعينات ريزومات الزنجبيل وجود البشرة والفلين الخارجي ،الفلين الداخلي ،االندوديرمس،
البيريسيكل ،القشرة ،الحزم الوعائية  ،كريات الزيت وحبيبات النشا .بينما أظهرت عينات مسحوق الزنجبيل وجود حبيبات
النشا واأللياف ،االوعية الشبكية ،الحزم الوعائية ،كريات الزيت و خًليا القشرة .وتحددت قيم الرماد وقيم االستخًلص لعينات
هذا العقار لمعايير الجودة .وأظهر فحص المركبات الكيمائية الطبيعية وجود الستيروالت و الزيوت الطيارة فى مستخلصات
الكلوروفورم الباردة و الساخنة الغير قابلة للتصبن  ،الجليكوسيدات القلبية و السكريات المختزلة وجدت فى مستخلصات
اإليثانول الباردة و الساخنة ،بالمثل الكربوهيدرات أ يضا وجدت فى مستخلصات الماء الباردة و الساخنة .كما أظهرت الدراسة
الحالية أن غالبية العطارين تصف الزنجبيل لعًلج التهاب المفاصل الروماتيزمى ،بينما غالبية المستخدمين تستخدم الزنجبيل
للوقاية من األمراض واألقلية منهم تستخدمه لعًلج قرحة المعدة و كًل من العطارين والمستخدمين يفضلون استخدام الزنجبيل
كتوابل للطعام.
االستنتاج الذى خلصت اليه الدراسة هو أن مسحوق و ريزومات الزنجبيل الموجودة في سوق قطاع غزة ينتمون إلى زينجيبير
أوفيسينالي .مستخلصات الكلوروفورم وااليثانول الساخنة يمتلكان الكم األكبر من المواد الفعالة مقارنة مع المستخلصات الباردة.
بينما مستخلصات الماء البارد ة لعينات العقار المختلفة كشفت نوعيا عن وجود أفضل للكربوهيدرات من مستخلصات الماء
الساخنة .كذلك خلصت الدراسة الى أن كًل من نقيع الزنجبيل البارد و الساخن هم طرق جيدة العداده.
الكلمات الرئيسية :ريزوما زنجيبرس ،اثنوفارماكولوجى ،الفحص النباتى الكيمائي ،الفحص الكروماتوجرافى.
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Introduction
Herbalism is a traditional medicine or folk medicine based on the use of plants and plant
extracts. Herbalism is also known as botanical medicine, medical herbalism, herbal
medicine, herbology, and phytotherapy.
The scope of herbal medicine is sometimes extended to include fungal and bee products, as well
as minerals, shells and certain animal parts. Pharmacognosy is the study of medicines derived
from natural sources (Plants, Animals and Marins). (Acharya et al, 2008)
The World Health Organization (WHO) defines traditional medicine as: the health practices,
approaches, knowledge and beliefs incorporating plant, animal and mineral-based medicines,
spiritual therapies, manual techniques and exercises, applied singularly or in combination to
treat, diagnose and prevent illnesses or maintain well-being. (Spieler, 1981)
Traditional medicine (also known as indigenous or folk medicine) comprises medical knowledge
systems that developed over generations within various societies before the era of modern
medicine. Practices known as traditional medicines include herbal, Ayurveda, Siddha medicine,
Unani, ancient Iranian medicine, Islamic medicine, traditional Chinese medicine, acupuncture,
Muti, Ifá, traditional African medicine, and other medical knowledge and practices all over the
globe. (Bannerman et al, 1983; Bannerman et al, 1993)
Ayurveda (the "knowledge of life"), Ayurvedic medicine is a system of traditional medicine
native to the Indian subcontinent and practiced in other parts of the world as a form of alternative
medicine. (Tirtha, 1988)
The earliest literature on Indian medical practice appeared during the Vedic period in India. (Lad
, 1990)
Over the following centuries, Ayurvedic practitioners developed a number of medicinal
preparations and surgical procedures for the treatment of various ailments and diseases. (Sharma
, 2003)
Traditional, complementary and alternative medicine attracts the full spectrum of reactions from
uncritical enthusiasm to uninformed scepticism. Yet use of traditional medicine (TM) remains
1

widespread in developing countries, while use of complementary and alternative medicine is
increasing rapidly in developed countries. (WHO traditional medicine strategy 2002-2005)
In many parts of the world, policy-makers, health professionals and the public are wrestling with
questions about the safety, efficacy, quality, availability, preservation and further development of
this type of health care.
TM therapies include medication therapies if they involve use of herbal medicines, animal parts
and/or minerals and non-medication therapies, if they are carried out primarily without the use of
medication, as in the case of acupuncture, manual therapies and spiritual therapies. In countries
where the dominant health care system is based on allopathic medicine, or where TM has not
been incorporated into the national health care system, TM is often termed “complementary”,
“alternative” or “non-conventional” medicine. (WHO traditional medicine strategy 2002-2005)
Islamic medicine refers to medicine developed in the Islamic Golden Age Islamic civilization
and written in Arabic, the lingua franca of the Islamic civilization. Some consider the label
"Arab-Islamic" as historically inaccurate, arguing that this label does not appreciate the rich
diversity of Eastern scholars who have contributed to Islamic science in this era. (Rafik et al,
2003)
Islamic medical writing was influenced by several different medical systems, including the
traditional Arabian medicine of the prophet Muhammad's time, such as Unani, ancient Indian
medicine such as Ayurveda, and the ancient Iranian Medicine of the Academy of Gundishapur.
(Amber, 2004; Behrooz, 2006)
Latin translations of Arabic medical works had a significant influence on the development of
modern medicine, as did Arabic texts chronicling the medical works of earlier cultures. (Rafik et
al, 2003)
The works of ancient Greek and Roman physicians Hippocrates, Dioscorides, Soranus, Celsus
and Galen also had a lasting impact on Islamic medicine. (Deuraseh et al, 2005)
Preventive medicine has in particular been associated with Islamic medicine; there have been
attempts to reconcile medical teachings of the Qur’an and sunnat with modern findings by
medical science. (Syed, 2002)
2

Modern medicine is derived originally from ancient herbal traditions. These have evolved to
produce the conventional medicine known in the West, which uses both synthetic drugs and
isolated natural compounds. Plant extracts are now rarely used by physicians or in hospitals,
although herbal remedies are popular with the public and improvements in their formulation
have resulted in a new generation of phytomedicines that are more potent than before and also
chemically standardized. (Heinrich et al, 2004)
There is however, a resurgence of interest in the older Oriental systems; this is due partly to
dissatisfaction with conventional treatments and partly to the recent interest in all things natural,
environmentally friendly and biodegradable. These older types of medicines are philosophically
based, and are holistic in that they treat the patients as a whole rather than as the owner of a
disease or malfunctioning organ. They also have much in common with traditional medical
herbalism as it was, and still is, practiced in Europe and America. Whether or not pharmacists,
doctors and other health care professional accept the validity of these older medical systems, it is
necessary for them to know about their basic principles for two main reasons. First, to be in a
position to advise patients who may wish to consult an alternative practitioner and, second,
because traditional use is a common starting point in the ongoing search for new drugs. (Heinrich
et al, 2004)
Clinical and other studies have been carried out about medical teachings in the sunnat to prove
their efficacy. The ginger and black seed is the most popular in this regard, While tibb Qur’anu
and tibb nabawi are a valid expression of Islamic medicine, they do not represent the total picture
or cover the whole spectrum of Islamic medicine. (Amber, 2004)
In some Asian and African countries, up to 80% of the population relies on traditional medicine
for their primary health care needs. When adopted outside of its traditional culture, traditional
medicine is often called complementary and alternative medicine. Herbal medicines can be very
lucrative, generating billions of dollars in sales, but adulteration or counterfeit herbs can also be
a health hazard. (Spieler, 1981)
The WHO also notes, though, that "inappropriate use of traditional medicines or practices can
have negative or dangerous effects" and that "further research is needed to ascertain the efficacy
and safety" of several of the practices and medicinal plants used by traditional medicine systems.
(Bannerman et al, 1993)
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Core disciplines which study traditional medicine include ethnomedicine, ethnobotany, and
medical anthropology. (Rivier et al, 1979)
Their value is as a methodology of medicinal agents, which according to WHO, almost 65% of
the world’s populations have incorporated into their primary modality of health care. (Phillipson
et al, 1989)

The goals of using plants as sources of therapeutic agents are:
a) To isolate bioactive compounds for direct use as drugs, e.g., digoxin, digitoxin,
morphine, reserpine, taxol, vinblastine, vincristine; (Kinghorn, 1994)
b) To produce bioactive compounds of novel or known structures as lead compounds for
semisynthesis to produce patentable entities of higher activity and/or lower toxicity, e.g.,
metformin, nabilone, oxycodon (and other narcotic analgesics), taxotere, teniposide,
verapamil, and amiodarone, which are based, respectively, on galegine, Δ9tetrahydrocannabinol, morphine, taxol, podophyllotoxin and khellin; (Farnsworth, 1984)
c) To use agents as pharmacologic tools, e.g., lysergic acid diethylamide, mescaline,
yohimbine; (Newman et al, 2000)
d) To use the whole plant or part of it as a herbal remedy, e.g., cranberry, echinacea,
feverfew, garlic, ginkgo biloba, St. John’s Wort, saw palmetto. (Duke, 1992)
Ethno-pharmacology is a highly diversified approach to drug discovery involving the
observation, description, and experimental investigation of indigenous drugs and their biologic
activities. It is based on botany, chemistry, biochemistry, pharmacology, and many other
disciplines (anthropology, archaeology, history, and linguistics) that contribute to the discovery
of natural products with biologic activity. (Schultes, 1972; Farnsworth, 1990)

4

Purpose of the study
To assess the correlation between traditional medicine and pharmacological actions of
ginger.

Goal of study
To improve people concepts and knowledge regarding traditional medicine practices to
prevent diseases and to obtain quality control methods for the sold drug in herbalists.

Objectives of study
1. Determination of the drug suitability by the macroscopical and microscopical
characters according to literatures.
2. Improvement of ginger efficiency in gastro-intestinal complains through its
phytochemical properties.
3. Studying the ethnopharmacological uses of ginger in the Gaza Strip.
4. Investigation of the preparation methods of using ginger in traditional medicine.
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Literature Review
Ginger is one of the most important and most widely used spices worldwide. Due to its universal
appeal, ginger has spread to most tropical and subtropical countries from the China–India region,
where ginger cultivation was prevalent probably from the days of unrecorded history.
In ancient times ginger was more valued for its medicinal properties and played an important
role in primary health care in ancient India and China. In European medicine ginger was also
among the most highly valued of all mild carminatives and it was a component of many
pharmaceutical preparations. (Parry, 1962)
Ginger, botanically known as Zingiber officinale Rosc., belongs to the family Zingiberaceae and
in the natural order Scitamineae (Zingiberales ). (Cronquist, 1981)
The Latin term Zingiber was derived from the ancient Tamil root, ingiver, meaning ginger
rhizome. The term ingiver spread to ancient Greece and Rome through the Arab traders, and
from there to Western Europe. The present-day names for ginger in most of the Western
languages were derived from this. (Ethan et al, 2005)
Examples are ingefaer (Danish), Gember (Dutch), ginger (English), Zingibro (Esperanto), harilik
ingver (Estonian), inkivaari (Finnish), gingerbre (French), Gan Jiang (Chinese), ingver
(German), and zanjabil (Arabic). (Ethan et al, 2005)

History
During the thirteenth and fourteenth centuries, next to pepper, ginger was the commonest and
most precious of spices, costing nearly seven scrolling per pound, or about the price of a sheep.
The merchants of Italy during the thirteenth and fourteenth centuries knew three kinds of ginger:
belledi, colombino, and micchino.
Belledi is an Arabic word meaning “country” and was probably the common ginger. Colombino
referred probably to Columbum, Kollom, or Quilon, an ancient port on the southern Malabar
Coast, and micchino denoted the ginger brought from Mecca (which again goes from the
Malabar Coast only). (Mahindru, 1982)
In the Middle Ages ginger was considered to be so important a spice that the street in Basle
where Swiss traders sold spices was named Imbergasse, meaning “Ginger Alley”. (Rosengarten,
1969)
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In Henry VIII’s time, ginger was recommended against plague. It was during that time that
“gingerbread” became popular, and it became a favorite of Queen Elizabeth.
The Western herbalists and naturalists knew the great qualities of ginger as confirmed by the
well-known British herbalist John Gerad. He writes in his herbal that “ginger is right good with
meat in sauces,” and says that this spice is “of an eating and digesting quality, and is profitable
for the stomach. (Ravindran et al, 2005)
The research activities in India led to the development and release of seven high-yielding
cultivars of ginger, establishment of a germplasm of about 650 accessions, development of
management practices for diseases and insect pests, evolution of various agronomic and nutrient
management schedules, evolution of postharvest technology and storage aspects, development of
biotechnological tools for improvement of ginger, and establishment of an in vitro gene bank.
Apart from these applied aspects, basic studies on taxonomy, anatomy, cytology, and sterility,
etc., have also been conducted. (Ravindran et al, 2005)
In China ginger research programs are mainly concentrated in universities such as Shandong
University, where basic physiological studies on ginger have been carried out. Many universities
in southern China (where ginger cultivation is located) have research programs on ginger.
However, the language barrier is affecting the spread of the research results to other parts of the
world.
In Islamic Medicine, ginger is mentioned in the Quran “Round amongst them (the righteous in
paradise) is passed vessels of silver and goblets made of glass a cup, the admixture of which is
ginger.” During the time of the prophet Muhammad (salAllahu alayhi wasalam), the Byzantine
Emperor once sent a jar of pickled ginger to Allah’s messenger (salAllahu alayhi wasalam ) as a
gift and Allah’s messenger (salAllahu alayhi wasalam) ate from it and gave a piece to each of his
companions (radiAllahu anhum). It is stated in Tafseer Mazhari that the Arabs had a great liking
for ginger and they used it as a medicine and as a drink. (Syed, 2002)
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Botanical classification of ginger
Kingdom:

Regnum Vegetablum

Division:

Spermatophytae

Subdivision: Angiosperms
Class:

Monocotolydynae

Order:

Zingiberales

Family:

Zingiberaceae

Genus:

Zingiber

Species:

Zingiber officinale, Zingiber spectabilis, Zingiber petiolatum,Zingiber
zerumbet, Zingiber purpureum, Zingiber mioga, Zingiber malaysianum,
Zingiber

capitatum,

Zingiber

zerumbet

Smith

,Zingiber

blancoi

Massk,Zingiber majus Rumph, zingiberis rhizome. (Ethan et al, 2005)

Monocotolydynae
Monocots are one of two major groups of flowering plants (or angiosperms) that are traditionally
recognized. (Reed et al, 2008)
The name monocotyledons are derived from the traditional botanical name Monocotyledones,
which derives from the fact that most members of this group have one cotyledon, or embryonic
leaf, in their seeds (vs. usually two in other angiosperms). (Peter et al, 2005)
Monocots have been recognized at various taxonomic ranks and under various names.
Historically, the monocotyledons were named; (Rudall et al, 1995)


Monocotyledoneae in the de Candolle system and the Engler system.



Monocotyledones in the Bentham & Hooker system and the Wettstein system



Class Liliopsida in the Takhtajan system and the Cronquist system.



Subclass Liliidae in the Dahlgren system and the Thorne system.



Clade monocots in the APG (Angiosperm Phylogeny Group) system and the APG II
(Angiosperm Phylogeny Group II) system.

Each of these systems uses their own internal taxonomy for the group. The monocotyledons are
famous as a group that is extremely stable in its outer borders (it is a well-defined, coherent
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group), while in its internal taxonomy is extremely unstable (historically no two authoritative
systems have agreed with each other on how the monocotyledons are related to each other).
(Cronquist, 1981; Dahlgren et al, 1985)
Recent molecular studies have both confirmed the monophyly of the monocots and helped
elucidate relationships within this group. (Dahlgren et al, 1985)
Monocots are a distinctive group. One of the most noticeable traits is that a monocot's flower is
trimerous, with the flower parts in threes or in multiples of three. That is to say, a
monocotyledon's flower typically has three, six, or nine petals. Many monocots also have leaves
with parallel veins; some monocots (e.g., Dioscorea, Trillium, Smilax and Pogonia) have netveined rather than parallel-veined leaves, which have presumably evolved as convergent
adaptations to forest understory conditions. Monocots with these traits are widely dispersed
among nearly all orders, particularly in the petaloid or liliid monocots, so it is clear that netveined leaves have evolved repeatedly from taxa with parallel venation. (Takhtajan, 1997)
Monocots have a distinctive arrangement of vascular tissue known as an atactostele in which the
vascular tissue is scattered rather than arranged in concentric rings. Many monocots are
herbaceous and do not have the ability to increase the width of a stem (secondary growth) via the
same kind of vascular cambium found in non-monocot woody plants. However, some monocots
do have secondary growth, and because it does not arise from a single vascular cambium
producing xylem inwards and phloem outwards, it is termed "anomalous secondary growth".
Examples of large monocots which either exhibit secondary growth, or can reach large sizes
without it, are palms, screwpines, bananas. (Wilson, 2000)
In agriculture the majority of the biomass produced comes from monocots. The true grasses,
family Poaceae (Gramineae), are the most economically important family in this group. These
include all the true grains (rice, wheat, maize, etc.), the pasture grasses, sugar cane, and the
bamboos. True grasses have evolved to become highly specialized for wind pollination. Grasses
produce much smaller flowers, which are gathered in highly visible plumes (inflorescences).
(Radosevich et al, 1997)
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Other economically important monocot families are the palm family (Arecaceae), banana family
(Musaceae), ginger family (Zingiberaceae) and the onion family (Alliaceae), which includes
such ubiquitously used vegetables as onions and garlic. (Radosevich et al, 1997)
Zingiberaceae
It is the largest family of flowering plants in the order Zingiberales. Classifications of the family
first proposed in 1889 and refined by others since that time recognize four tribes (Globbeae,
Hedychieae, Alpinieae, and Zingibereae) based on morphological features, such as number of
locules and placentation in the ovary, development of staminodia modifications of the fertile
anther, and rhizome-shoot-leaf orientation. (Kress et al, 2002)
Zingiberaceae family constitutes a vital group of rhizomatous medicinal and aromatic plants with
creeping horizontal or tuberous rhizomes, comprising 2 subfamilies, 52 genera and more than
1300 species, The Zingiberaceae have a pan tropical distribution found in the tropics of Africa,
Asia, and the Americas, with its greatest diversity in Southeast Asia, especially in the IndoMalaysian area of Asia. Many species are important ornamental plants, spices, or medicinal
plants, which characterized by the presence of volatile oils and oleoresins of export value. (Joy et
al, 1998)
Generally, the rhizomes and fruits are aromatic, tonic and stimulant; occasionally they are
nutritive.
Some are used as food as they contain starch in large quantities while others yield an astringent
and diaphoretic juice. (GAO et al, 2002)
The important genera coming under Zingiberaceae are Curcuma, Kaempferia, Hedychium,
Amomum, Zingiber, Alpinia, Elettaria and Costus. In the genus Alpinia, A. galanga is the most
important one, which finds varying uses in ayurvedic preparations such as “Rasnadi powder”.
Costus speciosus is the only species in the genus Costus that is medicinally important. It is
valued very much for its diosgenin content. In Curcuma, C. longa is the most popular one, which
has been studied in greater depths already. C. aromatica is used in the treatment of skin diseases
and is extensively used in vanishing creams. Kaempferia galanga has become very popular and
is identified to have tremendous effect in curing bronchial and gastric diseases. Of late, it is
being used in preparations of mouth washes and oral deodorants. K. rotunda is another related
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crop under this genus which has potential for great exploitation on commercial basis. (GAO et al,
2002)

Morphological Description of the Zingiberaceae Family
Zingiberaceous medicinal and aromatic plants are generally herbs, often large, with a
pseudostem of convolete leaf-sheaths. Leaves are radial or cauline and usually membranous.
Sheaths are generally large, clasping the stem; lamina with a strong central nerve and pinnate
close secondary nerves. Petioles are short or nil. Flowers are hermaphrodite, irregular, solitary or
spicate, bracts membraneous, bracteoles membranous or nil. (GAO et al, 2002)
Perianth is 2-serrate, superior, outer segments three, calyx free and imbricate or connate in an
entire toothed or spathaceous tube. Inner segments are petaloid, connate in a long or short corolla
tube, free or adnate to the petaloid staminodes, or 5-perfect with a six imperfect or obsolete.
Anthers linear and 2 -celled. Ovary is 3-celled, inferior with many ovules, anatropous and axile.
Style is usually slender with 2 short stylodes, crowning the ovary. Stigma is usually entire or sub
entire. Fruit is loculicidally a 3-valved capsule, or indehiscent and membranous or fleshy, usually
crowned by the remains of the perianth. Seeds are often arillate, albumen floury and embryo
small. (GAO et al, 2002)

Anatomical description of Zingiberaceae Family
Structural and developmental studies indicate that placentation in Zingiberaceae is
parietal. Among the four species studied (Alpinia calcarata, Amomum pterocarpum, Globba
marantina and Zingiber officinale),the ventral and dorsal vascular bundles of the ovary are in
different radii and the ventral bundles are normally oriented with relation to xylem and phloem.
In Z. officinale, each ventral bundle directly, and in others the ventral bundle from its branch, the
placental bundle, provides vascular strands to ovules on the continuous margins of adjacent
carpels. (Mangaly et al, 1991)
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Macroscopical and microscopical consideration of drug (Rhizoma Zingiberis)
Macroscopical Characters of rhizome
Aspect: The dried scraped drug shows little resemblance to
the fresh rhizome, owing to loss in weight and shrinkage. It occurs
in horizontal, laterally compressed bearing short flattened, obovate
oblique branches on the upper side, each sometimes having a
depressed scar at the apex or undeveloped buds, (Fig 1). (KOKATE
et al, 1995)
Size: The whole rhizomes are about 5 cm to 15 cm long, 1.5
cm to 3 cm or 6 cm wide and up to 2 cm thick, sometimes split
longitudinally. (Evans, 1989)
Color: The scraped rhizome with light brown external surface shows longitudinal
striation and occasional loose fibers; the outer surface of the unscraped rhizome varies from pale
to dark brown and is more or less covered with cork. (Evans, 1996)
Odor: Agreeable and aromatic. (KOKATE et al, 1995)
Taste: Agreeable and pungent. (KOKATE et al, 1995)
Microscopical Characters of rhizome
The unpeeled rhizome, in transverse section shows a zone of cork tissue, differentiated into an
outer zone of irregularly arranged cells produced by suberization of the cortical cells without
division and a inner zone of cells arranged in radial rows and produced by tangential division of
the cortical cells. No cork cambium is differentiated. Within the cork is a broad cortex,
differentiated into an outer zone of flattened parenchyma and an inner zone of normal
parenchyma. The cortical cells contain abundant starch grains. These are almost entirely simple,
flattened, ovoid or sack-shaped, are 5-60 µm long, and up to about 25µm wide and 7µm thick
and have a markedly eccentric hilum. Scattered in the cortex are numerous oil cells, with
suberized walls enclosing yellowish-brown oleoresin. The inner cortical zone usually contains
about three rings of collateral, closed vascular bundles. (Evans, 1996 ; EUROPEAN
PHARMACOEPIA, 2000; USP 2005)
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The larger bundles are enclosed in a sheath of septate, non-lignified fibers. Each vascular bundle
contains phloem, showing well-marked sieve-tubes and a xylem composed of 1-14 vessels with
annular, spiral or reticulate thickening. These vessels do not give any marked lignin reaction with
phloroglucinol and hydrochloric acid. Axially elongated secretion cells with dark contents
occasionally accompany the vessels. The inner limit of the cortex is marked by a single-layered
endodermis free from starch. The outer most layer of the stele is marked by a single-layered
pericycle. The vascular bundles of the stele resemble those of the cortex, and are, except for a
ring of small bundles immediately within the pericycle, scattered as is typical of
monocotyledonous stems. The ground mass of the stele is composed of parenchyma resembling
the cortical parenchyma and containing much starch, and numerous oil cells. Cork cells are
absent from the scraped drug. (Kathleen Parfitt, 1993; Kathleen Parfitt, 1999; British
Pharmacoepia, 2002)
Description of powder
Ginger powder is pale yellow or cream in color with a pleasant, aromatic odor,
a characteristic and pungent taste. The diagnostic characteristics of ginger powder were detected
by Jackson et al, 1990 to be:
 The abundant starch granules are mostly simple, fairly large, flattened, oblong to
subrectangular to oval in outline with a small pointed hilum situated at the narrower end;
infrequent granules show very faint transverse striations. Compound granules with two
components occur very rarely.
 The fibers usually occur in groups and may be associated with the vessels; they are fairly
large and one wall is frequently dentate; the walls are thin and marked with numerous pits, which
vary from circular to slit shaped in outline; very thin transverse septa occur at intervals. The
fibers give only a faint reaction for lignin.
 The vessels are fairly large and usually occur in small groups associated with the fibers;
they are reticulately thickened, frequently showing distinct, regularly arranged rectangular pits,
and are often accompanied by narrow, thin-walled cells containing dark brown pigment; a few
smaller, spirally or annularly thickened vessels also occur. All the vessels give only a faint
reaction for lignin.
 The oleoresin cells in uncleared preparations are seen as bright yellow ovoid to spherical
cells occurring singly or in small groups in the parenchyma.
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 The abundant parenchyma is composed of thin-walled cells, rounded to oval in outline
with small intercellular spaces; many of the walls are characteristically wrinkled; the cells are
filled with starch granules or oleoresin. Occasionally, groups of parenchyma are associated with
thin-walled tissue composed of several rows of collapsed cells.

Ethnobotanical Diversity in Zingiberaceae Family
A few examples of ethnobotanical diversity are: Rhizome of Curcuma angustifolia for
inflammation and bone fracture in eastern India; for intestinal diseases in Bengal, Bihar and
Orissa, and for fever and jaundice in the peninsular region. A massage and bath with the rhizome
of Curcuma zedoaria is useful for jaundice in eastern India and rhizome as a blood purifier in
peninsular region. Curcuma longa leaf for cold, fever and pneumonia in Bihar and Orissa;
rhizome anthelmintic in peninsula India; rhizome for cough, insect bites, leprosy, pimples and
freckles on face, inflammation and wounds in plains of northern India. Turmeric is sacred in
many social and religious rites throughout India. (Jain et al, 1991)
Rhizome or rootstock of Curcuma amada, C. angustifolia, C. aromatica, C. longa, C.
neilgherrensis, C. pseudomontana and C. zedoaria is edible as a condiment or vegetable. The
root of Hedychium acuminatum for intestinal and liver diseases in north India, root of
Hedychium gracile for pain in chest in eastern India, rhizome of Hedychium spicatum for
asthma, bronchitis, vomiting and digestive disorders in north India and for eye diseases in eastern
India. The rhizomes of Zingiber officinale is used for flavouring meat and fish preparations,
preparing Ayurvedic medicines and its juice cures indigestion, for cough, tuberculosis, labour
pain and insect bites in eastern India. Z. zerumbet for asthma, bronchitis, snake bite in Bihar;
Alpinia galanga is used for rheumatism, respiratory ailments, stomach complaints and as a tonic.
Kaempferia galanga provides relief to cough, asthma, skin diseases and splenetic disorders.
Elettaria cardamomum is used for flavouring meat preparations, cakes, confectionary, and as a
remedy for indigestion. (Nadkarni, 1998)

Importance of ginger in traditional medicine
Ginger rhizomes have been widely used as a cooking spice and herbal remedy to treat a
variety of conditions.
In the Ayurvedic system of medicine ginger has been widely used as a common household
remedy for various illnesses from ancient times. The properties and uses of ginger in Ayurvedic
medicine are available from authentic ancient treatises. (Nadkarni, 1976)
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It was used as an appetizer, carminative, and stomachic. Ginger is acrid, anodyne, antirheumatic,
antiphlegmatic, diuretic, aphrodisiac, and cordial. It has anti-inflammatory or anti-edematous
action according to Dhanwantary nighantu. (Nadkarni, 1976)
Another ancient gospel of Ayurveda attributed to the legendary Rishi Dhanwanthari. It cleanses
the throat, is good for the voice (corrective of larynx affections), subsides vomiting, relieves
flatulence and constipation, and relieves neck pain (Saligrama nighantu; yet another ancient
text). Due to its hot property, ginger is capable of causing dryness and thus is antidiarrheal in
effect. (Nadkarni, 1976)
In traditional Chinese medicine (TCM) fresh and dried ginger are used for different clinical
purposes. Fresh ginger is used as antiemetic, antitussive, or expectorant, and is used to induce
perspiration and dispel cold, whereas dried ginger is used for stomachache, vomiting, and
diarrhea accompanied by cold extremities and faint pulse. (Bensky et al, 1986)
In Islamic medicine it is so well established that no home or pharmacy should be without ginger.
Thousands of years of use in Arabia, modern research continues to research the uses of ginger
and have confirmed much of the classical uses suggested by physicians such as Ibn Sina, Ibn
Rushud of Muslim Spain and modern hakeems such as Sabir Multani and Dr Khalid Ghaznavi of
Lahore, Pakistan. It is an excellent medicine to use in any cold or phlegmatic condition, such as
cold or flu, bacterial or viral, ginger will be found most helpful, as it promotes heat, induces
sweating and destroys germs and poisons. (Syed, 2002)

Phytochemistry of ginger
The chemistry of Zingiber officinales has been the subject of sporadic study since the early 19th
century. In common with some other pungent spices, considerable advances were made in the
early part of the 20th century, but it has only been in recent years that a fairly clear
understanding of the relationship of its chemical composition to its organoleptic properties has
emerged. (Villupanoor et al, 2008)
Ginger owes its characteristic organoleptic properties to two classes of constituents:


The steam-volatile compounds constituting the essential oils. (Zaidi et al, 1992)



Non-steam-volatile (heavy) compounds, including oleoresins (aryl alkanes). (Zaidi et al,
1992)
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A. Essential oil of ginger
Ginger oil prepared by steam distillation of dried ginger is obtained as a pale yellow to light
amber mobile liquid whose viscosity increases on ageing or exposure to the air. The odor of the
oil is described as warm, but fresh woody and spicy. The initial fresh top note has a peculiar
resemblance to orange, lemongrass and coriander weed oil, while the sweet and heavy undertone
is tenacious and rich. The organoleptic properties of ginger oils vary somewhat according to the
geographical source of the dried ginger. African ginger oil tends to be darker in color and
exhibits a more fatty sweetness, while the Jamaican oil is usually very pale in color and has
pronounced odor freshness. (Guenther, 1975)
The aroma and flavor of ginger are determined by the composition of its steam volatile oil,
which is comprised mainly of sesquiterpene hydrocarbons , including (-)-α-zingiberene, (+)-arcurcumene, β-bisabolene, farnesene, β-sesquiphellandrene, γ-selinene, β-elemene, and βzingiberene as some of their chemical structures were illustrated in figure (2). (Purseglove et al,
1981)
Other compounds identified at this time were monoterpene hydrocarbons: α-pinene, β-pinene,
myrcene, β-phellandrene, limonene, p-cymene, cumene and oxygenated compounds: 1,8-cineole,
d-borneol, linalool, neral, and geranial, bornyl acetate, in addition to some aliphatic aldehydes
(nonanal, decanal), ketones (methylheptenone), alcohols (2-heptanol, 2-nonanol), esters of acetic
and caprylic acid, and chavicol. (Purseglove et al, 1981)
The principal composition difference between the oils distilled from dried and from fresh (green)
ginger is that the latter usually contains a greater proportion of the lower-boiling components.
Reports indicate that up to 20% of the volatile oil can be lost during sun drying of Indian ginger
and that the lemon-like aroma becomes weaker in the process. The major oil loss expected
during the drying of ginger is of the lower boiling components, which include the citrals. (Yu. et
al, 1998)
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Zingiberene

ar-Curcumen β-Sesquiphellandrene β-bisabolene

Nerolidol

Geraniol

Figure 2. The major aroma compounds of ginger.

Biosynthesis of terpenes
Three molecules of acetyl-coenzyme A are used to form MVA (mevalonic acid). Two molecules
combine initially in a Claisen condensation to give acetoacetyl-CoA, and a third is incorporated
via a stereospecific aldol addition giving the branched-chain ester 3-hydroxy-3-methylglutarylCoA (HMG-CoA) (Figure 3). Two of the acetyl-CoA molecules appear to be bound to the
enzyme via a thiol group. One linkage is broken during the Claisen reaction and the second is
subsequently hydrolysed to form the free-acid group of HMG-CoA. The conversion of HMGCoA into (3R)-MVA involves a two-step reduction of the thioester group to a primary alcohol
via the aldehyde, and provides an essentially irreversible and rate-limiting transformation. The
six-carbon compound MVA is transformed into the five-carbon phosphorylated isoprene units in
a series of reactions, beginning with phosphorylation of the primary alcohol group. Two different
ATP-dependent enzymes are involved, resulting in mevalonic acid diphosphate, and
decarboxylation–dehydration then follows to give IPP. (Paul, 2009)
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Figure 3: biosynthesis of terpenes
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B. Non-volatiles Ginger oleoresin (aryl alkanes)
Oleoresins (aryl alkanes) contain the nonvolatile pungent principles of ginger; several reviews
have been devoted to the chemistry and properties of gingerols and shogaols as pungent
compounds of ginger rhizomes that are considered responsible for its medicinal properties.
Ginger oleoresin was extracted from rhizomes with ethanol, isopropanol or liquid carbon
dioxide. All oleoresin samples had monoterpenes and sesquiterpenes. (Nobrega et al, 1997)
Pungent principles
The pungent group includes gingerols, shogaols, paradols and zingerone that produce a ‘hot’
sensation in the mouth (figure 4). (Govindarajan et al, 1982)
First identified by Lapworth (1917) and by Connell and Sutherland (1969).The major nonvolatile pungent component of ginger oleoresin obtained by solvent extraction was named (6)gingerol,1-(4′-hydroxy-3′- methoxyphenyl)-5-hydroxydecan-3-one. (Masada et al, 1973)
The mean of oleoresin content is 6.74%, the minimum and maximum being 5.30% and 8.59%,
respectively. The two other homologues, (8) - and (10)-gingerols, were 5 to 20%, relative to (6)gingerol, respectively. (Yoshikawa et al, 1994)
In 1917, a crystalline, optically inactive, pungent keto-phenol was isolated from the alkalisoluble fraction of an ethereal extract of ginger. This compound was named zingerone and its
structure was proposed as 4-hydroxy-3-methoxyphenylethyl methyl ketone. On the basis of a
number of other experiments, investigators concluded that gingerol was a mixture of at least two
compounds in which zingerone was condensed with homologous straight-chain aldehydes.
(Yoshikawa et al, 1994)
In addition, the shogaols, another homologous series and the dehydrated form of
gingerols, are the predominant pungent constituents in dried ginger and its structure was
proposed as 1-(4′-hydroxy-3′-methoxyphenyl)-dec-4-en- 3-one. Paradol is similar to gingerol and
is formed on hydrogenation of shogaol. The investigators reported the effect of [6] - gingerol and
[6]-paradol in suppressing the induction of apoptosis. (Shukla et al, 2006)
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Shogoals
Gingerols

n = 4: [6]-Shogaol

n = 4: [6] -gingerol

n = 6: [8]-Shogaol

n = 6: [8]-gingerol

n = 8: [10]-Shogaol

n = 8: [10]-gingerol

6-Paradol
Zingerone
Figure 4: Non-volatile pungent constituents of ginger oleoresins

Stability of the pungent principles
Gingerols are susceptible to chemical transformation to less pungent degradation products and
that these reactions can occur by poor handling during the preparation, storage and use of dried
ginger and its oleoresin, with consequent deterioration of quality. (Govindarajan, 1982)
The gingerols can undergo a retro aldol reaction at the β-hydroxy ketone group to yield
zingerone and aliphatic aldehydes, such as hexanal. This reaction can occur by base catalysis or
by the action of heat, and with oleoresins it proceeds rapidly at temperatures above 200°C. The
process is detrimental not only because of reducing the pungency level, but also from the
production of off-flavours by the liberated aldehydes. The second, and more important,
transformation to which the gingerols are prone is dehydration at the β-hydroxy ketone group to
form the corresponding, less pungent shogaols, as illustrated in figure 5. (Afzal et al, 2001)
The shogaols have also been found to be susceptible to acid pH and heat treatment and they
probably transform to non-pungent polymers. Thus, the pungency of oleoresins decreases
steadily on storage as the gingerols are first transformed to the shogaols, which are in turn
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degraded. Pungency losses can also occur during use of the spice or its oleoresin in food, either
by excessive heat treatment or, for example, by using potassium carbonate in ginger-flavoured
baked goods. (Afzal et al, 2001)

Figure 5: Thermal degradation of gingerols

Synthesis and Biosynthesis of Pungent Compounds of Ginger Rhizomes
Several syntheses of zingerone, shogaols, and gingerols have been described in the literature. As
an example, synthesis of zingerone and (6)-shogaol from 3-(4-hydroxy-3-methoxy)-2-propenoic
acid is reported in figure 6. (Connell, 1970)
The first report on the synthesis of (6)-shogaol found in Japanese ginger by condensation of
zingerone and hexanal. By a solvent extraction procedure, reviewers isolated (6)-paradol in
ginger oleoresin. It was synthesized from (6)-gingerol by hydrogenation of the shogaol produced
upon dehydration (figure 7). (Molyneux, 1971)
Biosynthesis of gingerols from dihydroferulic acid has been reported by Harvey (1981) (figure
8). It involves the condensation of ferulic acid first with malonic acid and then with a short-chain
carboxylic acid such as hexanoic acid to give the intermediate gingerdiones. (Connell, 1970)
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Figure 6: Synthesis of zingerone and (6)-shogaol. (Connell, 1970)
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Figure 7: Synthesis of (6)-shogaol and (6)-paradol from (6)-gingerol. (Molyneux, 1971)
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HOOCCH₂COOH

ferulic acid

Figure 8: Biosynthesis of gingerols from dihydroferulic acid and malonic acid. (Connell,
1970)
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Medicinal value of ginger
Ginger benefits
For hundreds of years, ginger has been used medicinally and many deem the ginger nutritional
value to be wholly associated with medicine. Ginger has frequently being used to treat colic and
dyspepsia. And was regularly used to disguise the unpleasant taste of many medicines. Ginger is
considered to be a carminative substance that supports the digestive processes by neutralizing
stomach acids and preventing the onset of stomach cramps, nausea, diarrhea, indigestion and
intestinal gas. Ginger also possesses anti-spasmodic properties within the digestive tract to sooth
stomach spasms

supporting

the

digestive

processes

of the

body.

(James,

2003)

As a result of ginger’s calming effects on the digestive system it is often recommended as a
treatment for motion sickness, sea sickness, morning sickness, dizziness, nausea, and vomiting.
The active component in ginger, referred to as gingerols is an incredibly powerful anti inflammatory and is often used as a treatment for the pain and swelling associated with
osteoarthritis and rheumatoid arthritis. (Schuhbaum, 2000)
It helps to stimulate the secretion of saliva from the salivary glands, due to sialagogue action; it
is commonly used as an effective aid to digestion. By increasing the amount of saliva
production, ginger can help to relieve indigestion, stomach cramps and diarrhea. (Suekawa et al,
1984)
It is now used in many herbal remedies for cleansing the colon, to help stimulate the circulation,
much bowel disorder, helps to reduce allergies and because it has anti-microbiotic properties, it
can be used to help heal wounds and sores. (Yamahara et al, 1990)
Ginger has also been studied for its ability to reduce LDL cholesterol levels and prevent the
onset of blood clots. As a result ginger is considered to have potential heart health benefits by
supporting the health of the blood vessels leading the heart and ultimately reducing the onset of
heart disease, heart attacks and strokes. (Guh et al, 1995)
The natural decongestant properties of ginger make it an ideal treatment for coughs, colds,
asthma, bronchitis and the flu. (Suekawa et al, 1984)
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Ginger Nutritional Value
Ginger possesses a high nutritional value; it is a good source of minerals, such as potassium,
copper, magnesium and manganese, essential vitamins and nutrients such as Vitamin B6
(pyridoxine), B5 (pantothenic acid) (table 1). (Govindarajan, 1982)
Some years later, researchers studied the composition of ginger from Bangladesh. They found
that the rhizomes contain; (Haq et al, 1986)
a. Proteins (12.3%) and water soluble proteins (2.3%).
b. Starch (45.25%).
c. Fat (4.5%) including free fatty acids.
d. Phospholipids (traces) determined from the petroleum extract.
e. Sterols (0.53%)
f. Ash (6.5%)
g. Crude fiber (10.3%)
h. Cold alcoholic extract (7.3%) as oleoresin
i.

Vitamins (see Table 1)

j.

Reducing sugars (glucose, fructose, arabinose), traces.

k. Water solubles (10.5%)
l.

Minerals (in g/100 g): Ca (0.025), Na (0.122), K (0.035), Fe (0.007),

P (0.075), Mg (0.048), Cl (1.5 ppm), F (5.0 ppm). (See Table 2, 3)
Table 1: * Vitamins in ginger rhizome powder from Bangladesh.
Vitamin

Percentage in powder

Thiamine (vit. B1)

0.035

Riboflavin (vit. B2)

0.015

Niacin (vit. B3)

0.045

Pyridoxin (vit. B6)

0.056

Vitamin C

44.0

Vitamin A

Traces

Vitamin E

Traces

Total

44.15%

*(Haq et al, 1986)
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Table 2: * Inorganic elements in trace amounts in ginger.
Amount, μg.g -1

Element

Element

dry weight basis

Amount, μg.g - 1
dry weight basis

Chromium

0.89

Mercury

6.0 ng.g -1

Manganese

358

Antimony

39

Iron

145

Chlorine

579

Cobalt

18 ng.g-1

Bromine

2.1

Zinc

28.2

Florine

0.07

sodium

443

Rubidium

2.7

potassium

12.900

Cesium

24 ng.g-1

Arsenic

12 ng.g-1

Scandium

42 ng.g-1

Selenium

0.31

Europium

44 ng.g-1

*( Zaidi et al, 1992)
Table 3: * Various data on the overall composition of ginger stem and ginger oil.
Minerals

Percentage

Miscellaneous

Percentage

Phosphorous (in

0.11 +/-0.01

Moisture

16.10 +/- 0.10

Manganese (%)

0.80 +/- 0.10

Ash

9.52 +/-0.02

Calcium (%)

0.50 +/-0.10

Fat/oil

17.20 +/-0.10

Sodium (%)

0.04 +/-0.2

Protein N x 6.25%

15.69 +/- 0.06

Potassium (%)

1.00 +/-0.50

Carbohydrates

57.00 +/-0.77

Nitrogen (%)

2.50 +/-0.01

Fiber

4.53 +/-0.05

Food Energy(FE)*

400.56 g/cal.

g/100 g dry matter)

*(Haq et al, 1986)
FE* was estimated using the equation:
FE = (% crude protein *4) + (% lipids *9) + (% carbohydrates * 4).
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Pharmacological properties of ginger
Ginger

has

several

pharmacological

activities,

including

antiemetic,

antithrombotic,

antimicrobial, anticancer, antioxidant, and anti-inflammatory properties, which have been
documented for preparation of ginger in invitro and\or animal studies. Also, ginger has been
reported to have prostaglandine, and platelets aggregation inhibition, antihypercholestrolaemic,
cholagogic and stomachic properties. (Surh et al, 1998)
Clinical studies have focused mainly on the effects of ginger in prevention of nausea and
vomiting. (Vislyaputra et al, 1996)
Anti-inflammatory effect
Constituents of ginger have been shown to have anti-inflammatory activity in vitro. In a study in
intact human airway epithelial cells (A549 cells), 8-paradol and 8-shogaol inhibited
cyclooxygenase 2 (COX-2) enzyme activities in concentration-dependant manner (IC50 values
ranged from 1 to 25 µmol/L). (Tjendraputra, 2001)
In another assay, the extract exhibited anti-inflammatory properties by inhibiting the release of
nitric oxide in a concentration- dependant manner. (Schuhbaum, 2000)
Ginger oil has demonstrated anti-inflammatory activity in a study in rats with severe chronic
adjuvant arthritis induced by injection of 0.05 ml of a suspension of dead Mycobacterium
tuberculosis bacilli. (Sharma, 1994 )
Ginger contains pungent phenolic substances with pronounced antioxidative and antiinflammatory activities. The antitumour - promoting activity of [6]-gingerol, a major pungent
principle, was investigated using a two-stage mouse skin carcinogenesis model. (Park et al,1998)
Topical application of [6]-gingerol on to shaven backs of female ICR mice prior to each topical
dose of 12-O-tetradecanoylphorbol-13-acetate (TPA) inhibited 7, 12-dimethyl
benz [a]anthracene-induced skin papillomagenesis significantly. The compound also suppressed
TPA-induced epidermal ornithine decarboxylase activity and inflammation. (Park et al,1998)
Antibacterial, anti-inflammatory and antitumour-promoting activities of [6]-Gingerol, a pungent
ingredient of ginger were investigated. (Kim et al, 2005)
Many studies reported more than 75 percent of patients receiving 3 to 7 g of powdered ginger
daily for 56 days had a significant reduction in pain and swelling associated with either
rheumatoid or osteoarthritis. (Srivastava et al, 1989)
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Adverse effects have not been so far reported. The results indicate that ginger has antiinflammatory properties. (Srivastava et al, 1992)
WHO document (2000) reports that 5 to 10 percent ginger extract administration brought about
full or partial pain relief, or recovery of joint function and a decrease of swelling in patients with
chronic rheumatic pain and lower back pain.
Other studies demonstrated that ginger at a dose of 100 mg/kg body weight was as effective as
acetylsalicylic acid (100 mg/kg) in reducing carrageenin-induced edema in rats. Although this
dose also reduced inflammation, it was not as effective as phenylbutazone. (Jana et al, 1999)
Similar results for the anti-inflammatory and analgesic activities of ginger were reported in 1989.
It is thought that these anti-inflammatory actions are a result of inhibition of prostaglandin
release, and hence ginger may act in a similar fashion to other non steroidal anti-inflammatory
drugs that interfere with prostaglandin release or biosynthesis. (Mascolo et al, 1989)
In one study, the ability of ginger to decrease induced paw edema in laboratory animals was
equal to aspirin. Its ability to inhibit archidonic acid metabolism is believed to be responsible.
Ginger has been used in traditional medicine to treat rheumatic disorders.
(Linda Skidmore-Roth et al, 2004)
Antioxidant effect
Studies evaluated the antioxidant effects of some ginger constituents. The non-volatile fraction
of the dichloromethane extract of ginger rhizomes exhibited a strong antioxidative activity using
linoleic acid as the substrate in ethanol-phosphate buffer solution. The fraction was purified by
chromatographic

techniques

to

provide

five

gingerol-related

compounds

and

eight

diarylheptanoids. Among them, 12 compounds exhibited higher activity than α-tocopherol.
(Kikuzaki et al, 1993)
The activity was probably dependent on side chain structures and substitution patterns on the
benzene ring and the antioxidant effect of zingerone from ginger also studied. (Aeschbach et al,
1994)
Other researchers demonstrated the chemopreventive efficacy of ginger in colon cancer. They
investigated the effect of ginger on the initiation and post-initiation stages of 1, 2-dimethyl
hydrazine (DMH)-induced colon carcinogenesis in male Wistar rats. The number of tumors, as
well as the incidence of cancer, was decreased significantly on treatment with ginger. (Manju et
al, 2005)
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The antioxidant effect of ginger may be the result of the actions of gingerol and zingerone, two
of its chemical components. These components inhibit lipoxygenase and eliminate the radicals
superoxide and hydroxyl. (Cao, 1993)
Another study identified a significant lowered lipid peroxidation by maintaining activities of the
antioxidant enzymes, again strengthening the supportive evidence for use ginger as a antioxidant.
(Ahmed, 2000)
Effect on Digestive System
Researchers have been investigated the stomachic principles in ginger. They detected an antiulcer principle, 6-gingesulphonic acid, and three monoacyl digalactosyl glycerols, ginger
glycolipids A, B and C, from ginger rhizome from Taiwan. (Yoshikawa et al, 1994)
Oral administration of 6-gingesulphonic acid, 6-shogaol and 6-gingerol at 150 mg/kg reduced
HCL/ ethanol-induced gastric lesions in male Wistar rats by 92.7, 70.2 and 57.5%, respectively.
(Yamahara et al, 1988)
Oral administration of acetone extract of ginger at 1000 mg/kg and zingiberene (the main
terpenoid from the acetone extract) at 100 mg/kg inhibited gastric lesions by 97.5 and 53.6%,
respectively. 6-Gingerol (the pungent principle) at 100 mg/kg inhibited gastric lesions by 54.5%.
The results suggest that zingiberene and 6-gingerol are the constituents which act as protectants
against gastric lesions in medications containing ginger. (Yamahara et al, 1988).
Other studies investigated the effect of ginger on gastric mucin against ethanol induced gastric
injury in rats and found that the oral administration of ginger significantly prevented gastric
mucosal damage. (Goso et al, 1996).
Other studies investigated the influence of dietary spice on digestive enzymes experimentally.
Dietary ginger prominently enhanced the secretion of saliva and intestinal lipase activity by
chymotripsin and pancreatic amylase as well as the disaccharides sucrose and maltose. (Patel et
al, 2000).
The antiulcer effect of ginger may be due to two of its chemical components, gingerol and
gingesulphonic acid. Improvement in ulcer patients occurred with the use of ginger decocted in
water. However, relapse was common, and complete cure did not occur. (Chang et al, 1987)
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Antiemetic and Antinauseant Properties
One of the best-known and best-studied areas is the use of ginger for the treatment of various
forms of nausea. Many animal and clinical trials have been conducted to investigate the use of
ginger in preventing nausea of various types.
The anti-emetic activity of ginger extracts has been assessed in dogs. Acetone and ethanolic
extracts of ginger, administered intragastrically at doses of 25, 50, 100 and 200 mg\kg, protected
against cisplatin-induced emesis (3mg\kg administered intravenously 30 minutes before ginger
extract), compared with control. However, ginger extracts were less effective in preventing
emesis than the 5-HT3 receptor antagonist granisetron, and were ineffective against
apomorphine-induced emesis. (Sharma et al, 1997)
A double-blind randomized clinical trial carried out to investigate the effect of ginger on the
nausea and vomiting following gynecological laparoscopic surgery. Both 0.5 and 1.0 g of ginger
were effective in reducing nausea, with only the higher dose being effective at reducing
vomiting. (Arfeen et al, 1995)
Researchers reported that ginger was as effective as metoclopromide in reducing postoperative
nausea and vomiting. In both of the above studies treatment with ginger reduced the need for
other antiemetics during the postoperative period. (Bone et al, 1990, Phillips et al, 1993)

In a later study researcher found that 2 g of ginger was ineffective in preventing the
postoperative nausea and vomiting associated with diagnostic gynecological laparoscopy.
(Visalyaputra et al, 1996)
In a double-blind randomized crossover trial, the researchers found that 1 g/day of ginger was
effective in reducing the symptoms of morning sickness and did not appear to have any side
effect or adverse effect on pregnancy. (Fischer-Rasmussen et al, 1991)
A survey has found that whereas 55 percent of sources recommended ginger as being safe and
effective in pregnancy, 16 percent stated that ginger should not be used in pregnancy due to its
potential to cause miscarriage. (Wilkinson, 2003)
Recently, researcher administered ginger syrup in water to study the ameliorating effect of ginger
on nausea in early pregnancy. This double-blind study showed a positive improvement in 77
percent of the cases tested. They concluded that 1 g of ginger in syrup form in a divided dose
daily is useful in some patients experiencing nausea and vomiting during the first trimester of
pregnancy. (Keating et al, 2003)
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Many researchers studied the antiemetic effect of ginger in preventing nausea and vomoting
induced by cyclophosphamide. The results indicated that in 62 percent of patients complete
control of nausea was achieved; metoclopromide controlled nausea in 58 percent of patients,
whereas with odansetron 86 percent control resulted. The authors recommended that the use of
powdered ginger is useful in preventing nausea and vomiting induced by cyclophosphamide. The
antiemetic efficacy of ginger was equal to that of metaclopromide. (Sontakke et al, 2003)
A Danish controlled trial on seasickness involved 80 naval cadets who were unaccustomed to
sailing in rough seas. The subjects reported that ginger consumption reduced the tendency to
vomiting and cold sweating significantly better than the placebo did. (Mowrey et al, 1982)
The effect of ginger on motion sickness and gastric slow-wave dysrhythmias induced by circular
vection was analyzed. Volunteers subjected to circular vection were studied for nausea induction,
electrogastrographic recordings, and plasma vasopressin levels, both with and without ginger
pretreatment, in a crossover design, double blind, and randomized placebo-controlled study.
Pretreatment with ginger reduced the nausea, tachygastria, and plasma vasopressin. Ginger also
prolonged the latency before nausea onset and shortened the recovery time after vection
cessation. (Han Chung et al, 2003)
The general hypothesis of the mode of action is that ginger ameliorates the nausea associated
with motion sickness by preventing the development of gastric dysrhythmias and the elevation of
plasma vasopressin. (Han Chung et al, 2003)
It is proposed that a 5% solution of essential oil of ginger, Zingiber officinale, is an effective
post-operative nausea and vomiting (PONV) prevention when administered preoperatively, nasocutaneously concurrently with conventional therapies to general anaesthesia patients at high risk
for PONV. The results of the clinical experience show improvement gained in patient response
as measured by lower incidence of nausea and vomiting in the post-anaesthesia recovery unit
(PACU). The group treated with the essential oil of ginger experienced approximately less than
20% nausea in the PACU. This low percentage of high risk PONV patients that experienced
nausea in the ginger group mostly required only one single intravenous supplemental medication
to control nausea. Approximately, 80% of high risk patients had no complaint of PONV and
therefore did not require any further intravenous therapy during recovery from anaesthesia
through discharge from PACU. The non-ginger oil treated patients in this clinical experience had
a roughly 50/50 chance of PONV. (James, 2005)
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Effect on Liver
Researchers studied the effect of an ethanolic extract of ginger on country-made liquor (CML)induced liver injury in rats. Hepatotoxicity was induced by administering CML (3 ml/100 g/day
in two divided doses) and corn oil (1 mL/100g/day in a single dose) orally for 21 days. The
administration of ginger ethanolic extract (200 mg/kg) orally from day 15 to 21 along with CML
produced significant lowering of serum AST, ALT, ALP, gamma-GTP, and tissue lipid peroxide
levels. The results were comparable to silymarin (25 mg/kg orally). The study thus showed that
several mechanisms are involved in the reduction of liver damage by ethanolic ginger extract.
(Bhandari et al, 2003)
In other study, fifteen adult wistar rats were used for the experimental investigations. They were
grouped into three: groups 1, 2 and 3 respectively. Animals in group 1 served as the control
group. Group 2 consists of rats administered with mercuric chloride (5mg/kg body weight)
through intraperitoneal injection. Group three consists of rats administered with mercuric
chloride (5mg/ kg body weight) through intraperitoneal injection and fed with diet supplemented
with ginger. (Ezeuko Vitalis et al, 2007)
The experimental period lasted for twenty days. The rats were sacrificed on the twentieth day
after being starved for twelve hours. The blood samples collected by cardiac puncture and placed
in appropriately labeled bottles for the various assays. There was an increase in the weight of the
rats in the control group. There was a decrease in the mean weight of the rats treated with
mercury only while in the rats treated with mercury and ginger, there was an increase in the
mean weight. The bilirubin level of the rats treated with mercury is significantly higher (P<0.05)
than the rats in the control group while there was no statistically significant difference (P>0.05)
between the rats in the control group and the rats treated with mercury and ginger. The aspartate
aminotransaminase level, alanine aminotransferase level and alkaline phosphatase level are
significantly lower (P<0.05) in the rats of the control group than both the rats treated with
mercury only and the ones treated with mercury and ginger. These were lower in the rats treated
with ginger than the rats treated with mercuric chloride alone. These reduction is however not
statistically significant and it presents that these could be dosage related. These results indicate
that mercuric chloride is hepatotoxic and that Zingiber officinale has a protective effect on this
hepatotoxicity. (Ezeuko Vitalis et al, 2007)
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Cardiovascular and related effects
Researchers reported that gingerol and shogaol present in ginger juice cause vagal stimulation
leading to a decrease in both the blood pressure and heart rate. (Suekawa et al, 1984)
Ginger was found to inhibit 50% of a distinct development of atheroma in the aorta and coronary
arteries of rabbits in a study. There was also distinct decrease in lipid peroxidation and
enhancement of fibrinolytic activity in ginger treated animals. Authors suggested the protection
was probably because of its free radical scavanging, prostaglandin inhibitory properties.
(Jeyakumar et al., 1999)
The pharmacological actions of 6-shogoal and capsaicin have been compared. Both compounds
caused rapid hypotension followed by a marked pressor response, bradycardia, and apnoea in
rats after intravenous administration. The pressor response was thought to be a centrally acting
mechanism. Contractile responses in isolated guinea-big trachea with both compounds, and
positive inotropic and chronotropic responses in isolated rat atria with 6-shogoal were thought to
involve the release of an unknown active substances from nerve endings. (Suekawa et al, 1986)
Hypolipidemic Effect
Hypolipidemic and antiatherosclerotic effects of Z. officinale in cholesterol-fed rabbits have been
studied. The administration of (ginger ethanolic extract) GE increased the fecal excretion of
cholesterol, thus suggesting a modulation of absorption; the treatment reduced total serum
cholesterol and low density cholesterol (LDC) levels. The atherogenic induct was reduced from
4.7 to 1.12. (Sharma et al, 1996)
Ginger oleoresin by intragastric administration, has been reported to inhibit elevation in serum
and hepatic cholesterol concentrations in rats by impairing cholesterol absorption. (Gujral et al.
1974)
An ethanolic ginger extract, standarised to contain 40 mg\g gingerols, shogaols and zingeron,
and 90mg\g total polyphenols, was reported to inhibit low-density lipoprotein oxidation and to
reduce the development of atherosclerosis in atherosclerotic mice, when compared with control.
(Fuhrman et al., 2000)
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Antiplatelet effect
The study of the antiplatelet effect of gingerol isolated from Z. officinale is rare. Gingerol (0.5–
20 μM) concentration dependently inhibited the aggregation and release reaction of arachidonic
acid and collagen-induced rabbit platelets, but not those induced by platelet-activating factor
U46619 and thrombin. (Guh et al, 1995).
In human platelet-rich plasma, gingerol and indomethacin [indometacin] prevented the
secondary aggregation and blocked ATP release from platelets induced by ADP (5 μM) and
adrenaline [epinephrine] (5 μM), but had no influence on primary aggregation. The highest
antiplatelet effect was obtained when platelets were incubated with gingerol for 30 min, and this
inhibition was reversible. It is concluded that the antiplatelet action of gingerol is due mainly to
the inhibition of thromboxane formation. (Guh et al, 1995).
Another study demonstrated that antiplatelet action of ginger may be a result of inhibition of
thromboxane formation. Increases occurred in ADP, collagen, arachidonic acid, and epinephrine
when ginger was used. (Srivastava, 1984).
Ginger was also found to reduce platelet synthesis of prostaglandin-endoperoxides and
prostaglandin. A good correlation was reported between concentration of the extract required to
inhibit platelet aggregation and concentration necessary to inhibit platelet thromboxane
synthesis. (Srivastava KC, 1984).
The (6)-Gingerol, (6)-and (10)-dehydrogingerdione, (6)- and (10)- gingerdion have been reported
to be potent inhibitors of prostaglandin biosynthesis (PG synthase) in vitro, with the latter four
compounds stated to be more potent than indomethacine. (Kiuchi et al, 1982)
Anxiolytic-Like Effect
In rats, the anxiolytic effects of pretreatment with a combination preparation of standardised
extracts of ginger and Ginkgo biloba administered intragastrically at doses between 0.5 and 100
mg/kg were assessed in the elevated plus-maze test. The combination was found to have an
anxiolytic effect at lower doses, but appeared to have an anxiogenic effect at higher doses.
(Hasenohrl et al, 1996)
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Antimicrobial and Insecticidal Properties
In vitro study was 6-, 8-, and 10-gingerol isolated successfully and evaluated their activity to
inhibit Mycobacterium avium and M. tuberculosis. The compound10-Gingerol was identified as
an active inhibitor of these two microbes. (Hiserodd et al, 1998).
In vitro activity against rhinovirus IB has been reported for sesquiterpenes isolated from ginger
rhizome. The most active compound was β-sesquiphellandrene
(IC50 =0,44µmol\L). (Denyer et al. 1994)
Anticancer properties
Ginger, a natural dietary component, has been known to have antioxidant and anticarcinogenic
properties. Studies demonstrated the chemopreventive efficacy of ginger in colon cancer. They
had investigated the effect of ginger on the initiation and post initiation stages of 1, 2- dimethyl
hydrazine (DMH)-induced colon carcinogenesis in male Wistar rats. The number of tumours, as
well as the incidence of cancer, was decreased significantly on treatment with ginger. Other
studies attributed the anticancer properties to the presence of pungent vallinoids, e.g. [6]-gingerol
and [6]-paradol, shogaols, zingerone, etc. (Manju et al, 2005)
Ethanolic extract of ginger rhizome was investigated for anti-tumor–promoting effects in a
mouse skin tumerogenesis model. Skin tumor promotes induced epidermal ornithine
decarboxylase (ODC), cyclooxygenase, and lipoxygenase activities, and hence edema and
hyperplasia are conventionally used markers of skin tumor promotion. So the effect of GE on
these parameters was assessed initially. Preapplication of GE onto the skin of (SENCAR mice)
resulted in significant inhibition of 12-0-tetradecanoylphorbol-13-acetate (TPA) induction of
epidermal ODC-cyclooxygenase and lipoxygenase activities and ODC m-RNA expression in a
dose-dependent manner. Preapplication of GE to mouse skin also afforded significant inhibition
of TPA-induced epidermal edema (56%) and hyperplasia (44%). (Katyar et al, 1996)
In vitro, incubation of 6-gingerol with human promyelocytic leukemia (HL-60) cells resulted in
inhibitory effects on cell viability and DNA synthesis. Microscopic examination of incubated
cells provided evidence of the induction of apoptosis by 6-gingerol. (Joanne Barnes et al, 2002 )
In other studies, for evaluation the effect of ginger extract on the expression of NFκB and TNF-α
in liver cancer-induced rats. It results in ginger extract significantly reduced the elevated
expression of NFκB and TNF-α in rats with liver cancer. Ginger may act as an anti-cancer and
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anti -inflammatory agent by inactivating NFκB through the suppression of the pro-inflammatory
TNF-α. (Habib et al, 2008)
In other study the chemopreventive and anti-lipidperoxidative efficacy of Zingiber officinale
Roscoe ethanolic root extract was investigated on 7,12-dimethyl benz[a]anthracene (DMBA)
induced hamster buccal pouch carcinogenesis. Oral squamous cell carcinoma was induced in
hamster buccal pouches by painting with 0.5% 7, 12 -dimethyl benz[a]anthracene(DMBA) three
times per week for 14 weeks. We observed 100% tumor formation in DMBA painted hamsters.
Oral administration of Zingiber officinale ethanolic - root extract at a dose of 300 mg\ kg body
weight prevented the tumor formation as well as decreased the levels of lipid peroxidation by
products and enhanced the antioxidants defense mechanism in DMBA painted hamsters. Our
results suggested that Zingiber officinale ethanolic root extract exert their anticarcinogenic effect
by modulating the status of lipid peroxidation and antioxidants in DMBA painted hamsters.
(Blessy et al, 2009)
In a search for plant-derived cytotoxic compounds, a host of natural resources have been
screened, most notably medicinal plants. We found that five compounds were isolated from the
chloroform-soluble fraction of the methanolic extract of the dried rhizomes of Zingiber officinale
(Zingiberaceae) through repeated column chromatography. Their chemical structures were
elucidated as 4-, 6-, 8-, and 10-gingerols, and 6-shogaol using spectroscopic analysis. Among the
five isolated compounds, 6-shogaol exhibited the most potent cytotoxicity against human A549,
SK-OV-3, SK-MEL-2, and HCT15 tumor cells. 6- Shogaol inhibited proliferation of the
transgenic mouse ovarian cancer cell lines.
(Ju Sin Kim et al, 2008)
Other activities of ginger
There are many clinical studies which confirm other pharmacological activites of ginger,
including:
 A cholagogic action. (Yamahara et al, 1985)
 Antidiarrhoeal activity. (Poonam et al, 2010)
 Antifungal activity. (Zahra et al, 2009)
 Anthelmintic activity. (Zafar et al, 2001)
 The radio protective effect against fast neutron-induced oxidative stress. (Ghada et al,
2009)
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Use in Pregnancy
Category A according to United States FDA: No proven increase in the frequency of
malformation or other harmful effects on foetus despite consumption by a large number of
women.
Widely used in pregnancy with some proven benefits; however, expert views on its safety are not
consistent. In accordance with good practice, the herb should not be used during pregnancy and
lactation without expert advice. In any case, a daily dose of 2 g of dried ginger should not be
exceeded in pregnancy. (Niebyl et al, 2002)
There is no consensus in the literature about whether ginger is safe to take in pregnancy. The
Commission E monograph proscription differs from that in Chinese medical texts. (Bensky et al,
1986)
Advice to use ginger in pregnancy is often given, sometimes based on good clinical evidence: in
one double blind crossover clinical study on 27 women with hyper-emesis gravidarum which
showed efficacy for ginger, no significant effects on the subsequent births were observed. (Ernst
et al, 2002)
Ginger is also the most popular remedy for self-medication among pregnant women.
The evidence of an effect on nausea and vomiting in early pregnancy includes two studies that
have not conclusively demonstrated the benefit. (Fischer-Rasmussen, 1991; Tusi et al, 2001;
Hollyer et al, 2002)
Ginger included in the drinking water of pregnant rats ( at levels of 20 and 50 g\L) led to
increased embryo loss compared with controls, but increased weight and development of fetuses,
and no other adverse effects on developed fetuses or mothers.
However, another study, with ginger-alpinia standardized extract, showed no effect on
organogenesis or other adverse effects on pregnancy in rats. (Weidner et al, 2001)
Use in Lactation
Category C according to United States FDA: It is compatible with breastfeeding.
Safety in Children
Ginger is generally considered a safe remedy for children. (Fugh-Berman et al, 2003)
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Typical Dosage Forms and Dosage Ranges of Ginger
Typical adult dosage ranges are; (Mills, Bone, 2000)


1to 2g of dried rhizome in single dose as an antiemetic.
For antiemetic activity the dose is usually taken 30 minutes before travel.



0.75 to 3 g\day of dried rhizome or by infusion or decoction.



1.5 to 3 g\day of fresh rhizome.



0.7 to 2 ml\day of a 1: 2 liquid extract or equivalent in tablet or capsule form.



1.7 to 5 ml\day of a 1: 5 tincture.

Side effects
A.

Clinical data

None documented for ginger. However, there is a lack of clinical safety and toxicity data for
ginger and further investigation of these aspects is required. Ginger oil is stated to be nonirritating and non-sensitizing although dermatitis can be precipitated in hypersensitive
individuals. Phototoxicity is not considered to be of significance. (Opdyke, 1974)
B.

Preclinical data

Mutagenic activity has be documented for an ethanolic ginger extract, gingerol and shogoal in
Salmonella typhimurium strains TA100 and TA1535 in the presence of metabolic activation (S9
mix) but not in TA98 or TA1538 with or without S9 mix. (Nagabhushan et al, 1987)
Zingerone was found to be non-mutagenic in all four strains with or without S9 mix, and was
reported to suppress mutagenic activity of gingerol and shogoal. Ginger juice has been reported
to exhibit antimutagenic activity, whereas mutagenic activity has been described for 6-gingerol
in the presence of known chemical mutagens. It was suggested that certain mutagens may
activate the mutagenic activity of 6-gingerol, so that it is not suppressed by antimutagenic
components present in the juice. (Nakamura et al, 1982)

Warning
Ginger has been reported to possess both cardiotonic and antiplatelet activity in vitro and
hypoglycemic activity in in vivo studies. Excessive doses may therefore interfere with existing
cardiac, antidiabetic or anticoagulant therapy. An oleoresin component 6-shogoal has been
reported to affect blood pressure (initially decreased then increased) in vivo.
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In the Commission E monograph, ginger is contraindicated in patients with gallstones, except
under close supervision. (Blumenthal et al, 1998)
Daily doses of ginger in excess of 4 g should particularly be prescribed with caution in patients
who are already taking blood-thinning drugs such as warfarin or aspirin, or who have increased
risk of hemorrhage. (Bordia et al, 1997)

Toxicology
Table 4 lists LD50 data recorded for ginger and its constituents. (Wu H et al, 1990)
Ginger extract caused no mortality at doses of up 2.5g\Kg in mice (equivalent to about 75g \Kg
of fresh rhizome). (Mascolo et al, 1989)
This low acute toxicity was confirmed in a separate study, which also found that ginger extract at
100 g\Kg \day for 3 months caused no signs of chronic toxicity. (Qureshi et al, 1989)
Some cytotoxicity has been reported for ginger in vitro, but in another study showed no signs of
mutagenicity, unlike other spices, and other investigation have demonstrated some
antimutaginicity. (Sivaswamy et al, 1991)
Ginger oil is stated to be of low toxicity with acute LD 50 values (rat, by mouth; rabbit, dermal)
reported to exceed 5g/Kg. (Opdyke, 1974)
Ginger failed to show any mutagenicity in one trial, and has demonstrated
anticarcinogenic effects in others. (Surh et al, 1998)

Table 4: LD50 data recorded for ginger and its constituents.
Substance

Route

Model

LD 50 Value (g\Kg)

References

Dried ginger

Oral

rat

250

Wu H et al, 1990

Ginger oil

Oral

rats

>5

Opdyke, 1974

Ginger- Drug Interactions
Ginger is claimed to have antiplatelet activity and potential interactions with anticoagulant
medication. This is thought to involve the effect of ginger on thromboxane synthetase activity.
However, such concerns have been specifically refuted in a randomized double blind placebocontrolled trial in healthy volunteers. (Barrett et al, 1999; Abebe, 2002).
There was no difference between 2 g of dried ginger or placebo on platelet function, bleeding
time, platelet count, and aggregation up to 24 hours after consumption. It was concluded that any
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effect on thromboxane synthetase would require higher doses or the use of fresh plant. (Lumb,
1994)
Nor were there any changes in coagulation parameters or on warfarin-induced effects of gingeralpinia standardized extract in rats. (Weidner et al, 2000)
Powdered ginger given at dose of 4 g daily to 30 patients with coronary artery disease (CAD) did
not affect platelet aggregation measured after 1.5 and 3 months of administration. In addition, no
change in fibrinolytic activity and fibrinogen level was observed. No information was provided
for controls. However, a single dose of 10 g ginger to each of 10 CAD patients produced a
significant reduction in platelet aggregation after 4 hours (p<0.05). There was a small, non
significant rise in platelet aggregation for the placebo group. (Bordia et al, 1997)
Ginger demonstrated highly significant protection against gastric irritation by nonsteroidal antiinflammatory drugs (NSAIDs) in rats. (Al-Yahya et al, 1989)
This may support the view that the interaction of ginger with other treatments (and its effect on
emesis generally) is primarily at the gastric mucosa rather than systemically. (Holtmann et al,
1989)
There is a suggestion that ginger is one of a number of hot spices that increase bioavailability of
other drugs, either by increasing their absorption rate from the gastrointestinal tract or by
protecting the drug from being metabolized\oxidised in its first passage through the liver after
being absorbed. This means that concurrent administration of ginger, and other hot spices, could
increase the activity of other medications.
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Material and Methods
Study design
A cross sectional descriptive study was conducted on the herbalists and ginger users in the Gaza
Strip.They are selected in stratified random sampling method.

Setting of the study
Is the Gaza city, the study was conducted from June 2010 to May 2011.

Period of the study


During June 2010 to November 2010, the researcher wrote the literature.



June 2010 to July 2010, macroscopical and microscopical examination of ginger

(rhizome & powder) samples was applied using light microscope.


June 2010

to July 2010, physico-chemical analysis of ginger (rhizome & powder)

samples was carried out.


July 2010 to September 2010, phytochemical analysis of ginger (rhizome & powder)

samples was applied including: cold and hot dynamic extraction by using soxhelt, these extracts
were qualitatively assayed for presence of carbohydrates, glycosides, phytosterols, saponins,
flavonoids, alkaloids and tannins, and extracts were analyzed using TLC.


October 2010 to November 2010, cold aqueous ginger extract was analyzed for

determination of total nitrogen.


October 2010 to December 2010, one hundred users of ginger and twenty five herbalists

were assessed within 75 days for their knowledge and using methods of ginger.


Statistical analysis was carried during December 2010 to January 2011 and thesis writing

was completed during February – May 2011.

Sample size
When the researcher was buying the samples of ginger, she noted that the Gaza city is
source of ginger to other governorate in the Gaza Strip, so the researcher was applying the
questionnaire on the Gaza city community (Annex No. 2).
 The number of users of ginger was one hundred distributed in Gaza city.
 The number of herbalists was twenty five distributed in Gaza city.
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 The number of samples for macroscopical and microscopical examination and physicochemical analysis was 21 samples: one sample of fresh ginger rhizome was purchased from local
herbal market in Gaza city, 10 samples of dry ginger rhizome (peeled, unpeeled) and other 10
samples of ginger powder were purchased from different herbalists through Gaza Strip and one
standard drug purchased from local pharmacy in Eastern Jerusalem (Annex No. 3).
 The number of samples for phytochemical analysis was 8 samples, one sample of fresh
ginger rhizome and other dry (rhizome & powder) samples of ginger were purchased from
different herbalists through Gaza Strip and one standard drug purchased from local pharmacy in
Eastern Jerusalem.

Ethical Considerations
Consent Forms
Consent forms were obtained from the herbalists and ginger users. The herbalists and ginger
users were always informed about the characteristics of the study, its non-invasiveness, and the
usefulness of the achieved results.
Approval Letters
It was obtained from Al Azhar University, Academic Affairs Office (Annex No. 1)

Macroscopical and microscopical examination of drug (rhizoma zingiberis):
In this study, 21 samples of ginger (rhizome & powder) each one weighting 0.5 kg from 11
different herbalists in the Gaza Strip were purchased in 20 June, 2010 (Table 5) and the standard
drug (capsules of Zingiber Officinale ) from GOOD’N NATURAL company (HOLLAND),
containing gingerol and shogoal was purchased in 15 July, 2010 from local pharmacy in Estern
Jerusalem. Macroscopical characters of samples through general description of aspect, size,
color, odor and taste were determined. In order to determine the microscopical characters of
samples, powder and free hand sections of rhizome were taken, stained and mounted in chloral
hydrate solution and Sartur Reagent separatly. Sartur reagent contains KI-I2, aniline, sudan III,
lactic acid, alcohol and water. (Çelebioğlu et al, 1949)
Charatarestic elements of samples were determined by using (YS2-H Nikon) microscope.
Photographs from the preparations were taken with a camera adapted to Olympus BX 40
microscope.
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Table 5: Examined materials
Material (Rhizome)

Material ( Powder)

Sample 1 (fresh)

Purchase areas
Gaza city

Sample 2a (dry)

Sample 2b

North Gaza ( Jabalia)

Sample 3a (dry)

Sample 3b

North Gaza ( Beit Lahia)

Sample 4a ( dry)

Sample 4b

Gaza city ( Al sheikh Redwan)

Sample 5a (dry)

Sample 5b

Gaza city ( Al Sahaa)

Sample 6a (dry)

Sample 6b

Middle governorate

Sample 7a ( dry)

Sample 7b

Middle governorate

Sample 8a (dry)

Sample 8b

Khan Yonus

Sample 9a (dry)

Sample 9b

Khan Yonus

Sample 10a (dry)

Sample 10b

Rafah

Sample 11a (dry)

Sample 11b

Rafah

Phytochemical analysis of rhizoma zingiberis samples
 Physico-chemical analysis such as the percentages of total ash, water-soluble ash, watersoluble extractive and (90%) alcohol-soluble extractive were calculated for 21 samples which
included in macroscopical and microscopical examination according to methods described in
United States Pharmacopoeia 2005.
 Preliminary phytochemical screening according to the following two schemes was carried

out on 8 samples of ginger (Rhizome & powder) from 7 different herbalists in the Gaza Strip
which purchased in 20 June, 2010 and standard drug (Table 6).
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Vegetal Product (ginger powder &rhizome samples)

Extraction with Chloroform

Chloroform Extract

Vegetal residue

Saponification

Extraction with alcohol

Alcohol extract

Vegetal residue

Extraction with water

Aqueous extract

Scheme 1: Extraction of ginger samples with chloroform, ethanol and water.
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Chloroform Extract

Reflux 3 hours with 5% KOH in methanol

Washing with hot water

Extraction with petroleum ether

Ether phase

Aqueous phase

Distillation

Treated with acid pH=1

Non-saponifiable phase

Extraction with ether

Etheric phase

Aqueous phase

Distillation

Saponifiable phase

Scheme 2: Saponification of chloroform extract of ginger samples (powder &rhizome).
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Table 6: Extracted materials
Material

Purchase areas

Standard drug

Eastern Jerusalem

Sample 1 (fresh rhizome)

Gaza city

Sample 2 (dry rhizome)

Gaza city

Sample 3 (Powder)

Gaza city

Sample 4 (Powder)

Gaza city

Sample 5 (Powder)

North Gaza

Sample 6 (Powder)

Khanyounis

Sample 7 (Powder)

Rafah

Sample 8 (Powder)

Middle governorate

Preparation of extracts
The dried rhizomes were ground to fine powder by using blender. Fresh, dry and powder
materials were extracted successively in chloroform, ethanol and water. Cold maceration and hot
dynamic extraction by using soxhelt apparatus were carried out on all samples and standard drug.
Chloroform extraction

In this study, all 8 samples and standard drug were extracted in chloroform. Fresh material (15g),
dry material (10g), powder material (10g) and standard drug (10g).


Cold simple maceration was carried out for each one for 24 hours at room temperature in

beaker (1material: 10 solvent).


Hot dynamic extraction by using soxhelt apparatus were carried out for 14 hours at 60◦ C

(1material: 10 solvent).


Filtration of chloroform by using filter paper (MN 615 11cm ), chloroform was removed

from filtrates under reduced pressure (60- 80 cm Hg) by using rotary evaporator at (90- 100 ◦C)
in order to obtained recycled chloroform, and the residues were dried at room temperature then
weighted.
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Saponification of chloroform extract
After complete chloroform evaporation, 10 ml of 5% alcoholic KOH was added for 2 hours by
using reflux at 70◦ C, then evaporation of alcoholic KOH on hot plate at 70 ◦ C to obtain the
residue. 20 ml of warmed distilled water at 90◦ C and 10 ml of petroleum ether were added on
the residue, then was putted in separatory funnel (extraction was made 3 times), ether phase was
collected, it was a non-saponifiable fraction, where water phase was a saponifiable fraction.
This water phase was treated with 1.5 ml of conc. HCL until pH=1 in order to reverse the
dissolved salts to undissolved acids which extracted two times in 10 ml ether by using separatory
funnel, to obtain ether phase which known as saponifiable fraction.
Ethanol extraction

In this study, the residues which obtained from chloroform extraction were extracted in
ethanol.
 Cold simple maceration were carried out for each one for 24 hours at room temperature
in beaker (1material: 10 solvent).
 Hot dynamic extraction by using soxhelt apparatus were carried out for 9 hours at 90◦ C
(1material: 10 solvent).
 Filtration of ethanol by using filter paper (MN 615 11cm), filtrates were obtained and the
residues were dried at room temperature then weighted.
Aqueous extraction:

In this study, the residues which obtained from ethanol extraction were extracted in distilled
water.
 Cold simple maceration were carried out for each one for 24 hours at room temperature
in beaker (1material: 10 solvent).
 Hot extractions by using hot plate (100◦ C) were carried out for 2 hours (1material: 10
solvent).
 By using filter paper (MN 615 11cm), filtrates were obtained, and the residues were dried
at room temperature then weighted.
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Qualitative identification
In this study, all extracts (cold & hot) of chloroform (saponifiable, non-saponifiable) fractions,
ethanol and water for all samples were tested for the existence of sterols, triterpenes, carotenoids,
cardiac glycosides, volatile oils, alkaloids, fatty acids, risinic acids, flavon glycosides,
anthracyanosides, catechols, tannins, reducing sugars, anthraquinones, saponins, according to
usual methods. (Farnsworth, 1966).
The number of samples in cold and hot extracts was listed in table (7).
Table 7: The numbers of samples in cold and hot extracts.
No. of samples in cold

No. of samples in hot

extracts

extracts

( 1′ ) Sample 1

( 1 ) Sample 1

( 2′ ) Sample 2

( 2 ) Sample 2

( 3′ ) Sample 3

( 3 ) Sample 3

( 4′ ) Sample 4

( 4 ) Sample 4

( 5′ ) Sample 5

( 5 ) Sample 5

( 6′ ) Sample 6

( 6 ) Sample 6

( 7′ ) Sample 7

( 7 ) Sample 7

( 8′ ) Sample 8

( 8 ) Sample 8

Active principles from chloroform extract
Standard chemical tests were carried out on chloroform extract (cold & hot) saponifiable and
non-saponifiable fractions in order to investigate the presence of active principles (Table 8).
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Table 8: The standard chemical tests for the major groups of compounds in
chloroform (cold & hot) extracts (saponifiable, non-saponifiable fractions).
Chloroform extract

Major groups of
compounds

a. Non-saponifiable
fraction

Sterols and terpenoid

Libermann-buchard’s reaction

Carotenoids

Carr Price’s reaction

Volatile oils

Through characteristic odor
Dragendroff’s and Mayer’s

Alkaloids

b. Saponifiable
fraction

Standard chemical tests

reagents

Fatty acids

Through spot test

Resin acids

Hirschsohn reaction

Anthraquinones
aglycones
Flavon aglycones

Brontrager’s reaction
Shibata’s reaction

a. Non-saponifiable fraction
Libermann-buchard’s reaction
10 ml of ether extract was evaporated to dryness. 0.5 ml acetic anhydridethen 0.5 ml chloroform
was added on the residue, the solution was transferred to a dry test tube and by means of pipette,
and concentrated sulfuric acid (1-2 ml) was added at the wall of the tube. Formation of a
brownish-red or violet ring at the contact zone and formation of green or violet color at
supernatant layer indicate the presence of sterols and terpenoid.
Carr Price’s reaction:
10 ml of ether extract was evaporated to dryness and a saturated solution of antimony trichloride
in chloroform (2-3 drops) was added. Formation of blue pigment which later on becomes red
indicates presence of carotenoids.
Identification of volatile oils:
10 ml of extract was placed in a flask and evaporated to dryness. A characteristic odor indicates
presence of volatile oils.
Identification of alkaloids:
10 ml of ether extract was evaporated to dryness, the residue was dissolved in 1.5 ml of 2% HCl,
and the solution which obtained was divided into two equal volumes.
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2-3 drops of Mayer’s reagents (K HgI ) was added to 0.5 ml of acidic solution. The
2

4

formation of creamy-white precipitant after 15 minutes indicates the presence of alkaloids.


2-3 drops of Dragendroff’s reagents (Potassium Bismuth Iodide) was added to 0.5 ml of

acidic solution. The formation of orange red color after 15 minutes indicates the presence of
alkaloids.

b. Saponifiable fraction
Identification of fatty acids
2- 3 drops of ether extract was putted on filter paper, then dried in oven at 90 ◦ C. remaining of
spot on filter paper indicates the presence of fatty acids.
Hirschsohn reaction
10 ml of ether extract was evaporated to dryness; the residue was treated with copper acetate
aqueous solution 5% in the presence of petroleum ether. Formation of blue color in the
petroleum ether supernatant indicates the presence of resin acids.
Brontrager’s reaction
3 ml of ether extract was evaporated to dryness in a test tube and 1 ml of 25% sodium hydroxide
solution was added and shaken. Formation of red color indicates the presence of anthraquinones
aglycones.
Shibata’s reaction
5 ml of ether extract was evaporated to dryness, the residue was dissolved in methanol (50%, 2-3
drops) by heating then metal magnesium and 5-6 drops of conc. HCl were added. Formation of
red or orange color indicates the presence of flavonols or flavonones.

Active principles from ethanol extract
Standard chemical tests were carried out on ethanol extract (cold & hot) in order to investigate
the presence of active principles (Table 9).
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Table 9: The standard chemical tests for the major groups of compounds in ethanol (cold
& hot) extracts.
Major

groups

of Standard chemical tests

compounds
Alkaloids

Dragendroff’s and Mayer’s reagents

Catechol

Stiasny’s reagent

Tannins ( gallic, condensed)

ferric chloride

Cardiac glycosides

Libermann-buchard’s

reaction

Keller-Kliani, Baljet test
Flavon glycosides

Shibata’s reaction

Anthracyanosides

Brontrager’s reaction

Saponins

Froth reaction

Reducing compounds

Fehling solution A & B

Identification of alkaloids
see pages (48, 49).
Identification of catechols
5 ml of ethanol extract was evaporated to dryness. 2-3 drops of Stiasny’s reagent
(10 ml 40% formalin and 5 ml concentrated HCl) were added. Formation of yellow color
indicates the presence of catechols.
Identification of Tannins
5 ml of ethanol extract was diluted with 2 ml of water and 2 drops of ferric chloride was added.
The formation of a blackish blue color indicates the presence of Gallic tannins, where formation
of a green blackish color indicates the presence of condensed tannins.
Identification of cardiac glycosides
Libermann-buchard’s reaction
see page (48).
Keller-Kliani test
10 ml of ethanol extract was evaporated to dryness. The residue was dissolved in 3 ml glacial
acetic acid, then transferred to a test tube and 2 drops of FeCl3 were added. After one minute, 1
ml of H2SO4 was added on the wall of test tube. Formation of brown to reddish-brown layer at
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the interface indicate the presence of aglycon part, where formation of blue to bluish-green color
at the upper acetic layer indicate the presence of a 2- deoxy sugar.
Baljet’s test
10 ml of baljet reagent (9.5 ml of picric acid + 0.5 ml of 10% of NaOH) were added to 10 ml of
ethanol extract. Formation of orange red color indicates the presence of cardenolides.
Shibata’s reaction
see page (49).
Brontrager’s reaction
see page (49).
Froth reaction
2 ml of ethanol extract was diluted (1:19) in a test tube of 1.5 cm diameter and shaked for 15
minutes. The occurrence of a foam (froth) column of at least 1 cm in height and persisting for a
minimum 5 minutes indicates the presence of saponins.
Reducing compounds (sugars) identification
1ml of ethanol extract was diluted with 2 ml of distilled water, then 0.5 ml of Fehling solution A
( 0.5% of copper sulphate) and 0.5 ml of Fehling solution B (Sodium Potassium Tartarate and
Sodium Hydroxide) were added and heated in a water bath for 2 minutes. Formation of a brickred precipitate indicates the presence of reducing sugars.

Active principles from aqueous extract
 Standard chemical tests were carried out on aqueous extract (cold & hot) in order to
investigate the presence of active principles (Carbohydrates, polyuronoids).
 Mico-Kjeldahl Method was carried out on cold aqueous extract in order to determine the
total nitrogen. (Ma, T. S. et al, 1942)
Identification of carbohydrates
Mollisch’s test
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2 ml of aqueous extract were transferred to a porcelain capsule and evaporated to dryness. 3
drops of concentrated sulfuric acid were added and standed for 5 minutes, then 3 drops of
mollisch’s reagent (alcoholic solution of 10% alpha naphthol) were added. The occurrence of a
red color indicates the presence of carbohydrates.
Identification of polyuronoids
2 ml of aqueous extract were added dropwise in a test tube where 10 ml of alcohol have already
been placed. The precipitate was formed, which separated by filtration the washed with alcohol
and stained with methylene blue. The occurrence of a violet or blue precipitate indicates the
presence of polyuronoids.
Determination of total nitrogen
50 ml of cold aqueous extract of sample 2′ were evaporated to dryness by using hot plate (100◦
C), then 3 samples (S) were weighted: S1 = 0.24gr , S2 = 0.25 gr, S3 = 0.3 gr, each sample was
incinerated in a micro Kjeldahl flask, for each sample 0.5 gram of CuSO4, 0.5 gram of KSO4
were added for digestion and 5ml. of concentrated sulphuric acid was added for each one, the
resulting mixture for each one was heated at low temperature until color of contents of each
sample was changed from black to brown. Heating has been continued at high temperature until
contents of each flask was colorless. At the end of 48 hours the source of heat was removed and
the flasks were cooled (the end of digestion stage), 5 ml. of distilled water added, and the flasks
stoppered until distillation carried out.
Before the distillations were begun, the apparatus was steamed for at least 10 minutes and
washed. With the tip of the delivery tube dipping into the boric acid solution 4% (10 ml.), the
digests were transferred to the apparatus with 10 ml. of sodium hydroxide. The stop-cocks were
closed, the heat applied, and the distillation was carried out for ten minutes until 50 ml. was
collected, followed by titration with 0.5 N hydrochloric acid for each sample, as color changes
from blue to colorless. (Ma, T.S. et al, 1942)
The percent of nitrogen contents was calculated according to the following equation:
% Nitrogen = T. V. 100\ F. * W. * 1000
T. V. means total volume of titrant HCl (ml)
F. means factor of titrant HCl (ml)
W. means weight of sample (gr)
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Chromatographic control by using TLC
The chloroform extract (cold & hot) of (saponifiable & non-saponifiable fractions), ethanol
extract (cold & hot) of rhizoma zingiberis samples and standard drug extracts (chloroform &
ethanol) were analyzed by TLC.
The thin layer chromatography was done with aluminium sheet (20 x 20 cm) precoated with
silica gel (ALUGRAM SIL G\UV254 , 0.2 mm thick, Macherey- Nagel).
The TLC plates analyses were run using three solvent system: Solvent system A: chloroformethanol-glacial acetic acid (94: 5: 1), Solvent system B: toluene-ethyl acetate (93: 7), Solvent
system C: n-hexane- ethyl acetate (70: 30). (Monika Waksmundzka-Hajnos et al, 2008)

TLC plate was dried in flowing air at room temperature, after development, the plates were
visualized by UV irradiation at (254nm) to determine spots and sprayed with vanillin sulphuric
acid (0.2 g/100 ml), TLC plates sprayed with vanillin-sulphuric acid were activated by heating
at105°C in hot air oven for 2 to 5 minutes to develop the spots.
Rf (retension factor) values of the spots separated on the TLC plates were determined for
samples and standard drug. The Rf value for a substance is the ratio of the distance that the
substance travels to the distance that the solvent travels up the plate. (Wagner et al, 1996)

Data Recording
The findings of the study were voided in the corresponding forms. The forms filled in each
working day were reviewed, amended if necessary, and filed by the researcher. The revised
forms were entered into an application of SPSS version18.0

Statistical Processing
Data collected was admitted to a computerized software program to allow the opportunity of
further requested procedures.
All information and data entered were analyzed using SPSS version18.0 statistical package of
health information scientific analysis in order to obtain accurate results.
Data analysis was carried out as follows:
 Reviewing and double checking the questionnaire
 Developing an appropriate entry model
 Coding of questionnaire
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 Cleaning and cross checking the data
 Formation of frequency tables for the study variables

Obstacles of the Study
 Lack of standard drug (Zingiber Officinaie) in Gaza Strip pharmacies.
 Difficulty in obtaining TLC plates leading to delay the researcher in TLC analysis of
samples for at least one month.
 Transportation difficulties for some herbalists to obtain drug samples.
 Lack of Islamic traditional medicine references that can help the researcher in the study.

 Inability to perform some of standard tests which described in United States
Pharmacopoeia due to lack of some instruments.
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Results
This study included:
 Twenty one samples of fresh and dry ginger (rhizome & powder) and one standard drug
for macroscopical and microscopical examination.
 Twenty one samples of fresh and dry ginger (rhizome & powder) for physico-chemical
analysis.
 Eight samples of fresh and dry ginger (rhizome & powder) and one standard drug for
phytochemical analysis (preparation of extracts, qualitative identification, and TLC analysis).
 One hundred users of ginger and twenty five herbalists distributed in the Gaza city and
they were selected randomly according to stratified sampling procedure.
As we mention before that the aim of our study is to investigate drug suitability according to
literatures and to obtain the preparation methods of ginger which has abundant concentration of
its active ingredients in order to improve people concepts and knowledge regarding traditional
medicine practices to prevent diseases.

Macroscopical and Microscopical examination
Macroscopical Results
The macroscopical characters were useful in quick identification of plant material and also serve
as an important standardization parameter
Rhizome samples:

Aspect of samples (1, 2a, 3a, 5a, 9a) was similar, as they have laterally compressed
bearing short flattened, obovate oblique branches on the upper side with depressed scar at
the apex and cork shows conspicuous, narrow longitudinal and transverse ridges.
Size (cm): Length ranges from 5 to 9, width ranges from 1.8 to 5.8, thickness ranges
from 0.5 to 1.5.
Color of samples (1, 2a, 3a, 5a, 9a) was a dark brown.
While, aspect of other samples (4a, 6a, 7a, 8a, 10a, 11a) was similar to those which
mentioned earlier except presence of occasional loose fibers on external surface and
absence of cork on the outer surface.
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Size (cm): length ranges from 5.5 to 6.5, width ranges from 1.5 to 3, thickness ranges
from 0.5 to 2.
Color of these samples was a light brown.
Odor was agreeable and aromatic for all samples.
Taste was agreeable and pungent for all samples.
Powder samples

Color of samples (2b, 4b, 6b, 7b, 8b, 10b, 11b) was pale yellow, while color of other samples
( 3b, 5b, 9b) was pale brown.
The odor was characteristic and pungent for all powder samples.
The taste was agreeable and pungent for all powder samples.
Microscopical Results
Rhizome Samples

Free hand sections of rhizome samples were examined by microscope and the properties of their
elements were described. In addition, their photos and photographs were illustrated (Figs. 9- 18).
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a. Transverse section of unpeeled rhizome: (Fig. 9) A distinct
continuous layer of epidermis is present, consisting of a single
row of rectangular cells, within this is the cork, differentiated
into an outer region composed of irregularly arranged,
tangentially elongated cells (Fig. 10), and an inner zone
composed of 6 to 12 regular rows of thin-walled rectangular to
slightly tangential elongated cells arranged in radial rows (Fig.
11). Within the cork is a broad cortex, composed of thin-walled
large hexagonal to polygonal parenchymal cells, containing
plenty of starch grains, brown-colored oleoresin globules
scattered throughout the cortex, and vascular bundles. There is
an unbroken endodermis made of tangentially elongated cells
with thickened suberized radial walls.

Figure 9: Transverse section of unpeeled ginger rhizome.
ep, epidermis; ck1, irregularly arranged cells of outer cork; ck2, radially arranged inner cork
cells; c, flattened cells of cortex; ol, oleoresin cells; end, endodermis; v.b, vascular bundle; s.
starch granules.
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Figure 11: Inner cork tissue

Figure 10: Outer cork tissue.ep, epidermis; ck, irregularly arranged cells of outer cork.

b. Ground tissue: it is composed of
thin-walled large hexagonal to
polygonal parenchymal cells. The
cortical cells are heavily loaded with
starch grains (Fig.12).
Figure 12: Ground tissue.

c. Cortex tissue: The cortex is made of thin-walled parenchymal cells containing plenty of
starch grains (Fig.13), brown-colored oleoresin and oil cells scattered throughout the
cortex (Fig.14, 15), and fibrovascular bundles (Fig.16, 17).

Figure 13: Cortex tissue
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Figure 14: Total view of oleoresin globules in fresh rhizome. Figure 15: Oleoresin globule, c, cortex; ol,
oleoresin

Figure 16: Fibrovascular bundle out
of ground tissue.
xy, xylem; v, vessel; ph, phloem.
Figure 17: Fibrovascular bundle in ground
tissue.
f, xylem fiber; v, vessel; ph, phloem

d. Endodermis tissue: The inner limit of the cortex is marked by a single-layered
endodermis composed of thin-walled rectangular cells, much smaller than the cortical
cells, with their radial walls slightly thickened and free from starch grains (Fig. 18).
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e. Pericycle tissue: a meristem
tissue inside the endodermis
composed of a single row of thinwalled slightly tangentially
elongated cells devoid of any
starch grains (Fig. 18).

Figure 18: Endodermis and pericycle tissues. C, cortex;
end, endodermis; peri, pericycle; vb, vascular bundle.
Powder Samples
Powdered samples were examined by microscope and the properties of their elements were

described. In addition, their photos and photographs were illustrated (Figs. 19- 25b).

a. Starch grains: composed of simple, compound or half-compound grains with
spherical ovoid or globular shape (Figs. 19, 20).

Figure 19: Simple, scattered starch grains

Figure 20: Compound starch grain.
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b. The fibers: it is usually occur in groups and may be associated with the vessels; they are
fairly large and one wall is frequently dentate; the walls are thin and marked with
numerous pits, which vary from circular to slit shaped in outline. (Fig. 21, 22).

Figure 21: A single fiber

Figure 22: Vascular bundle.V, vessels; f, fiber

c. The vessels: are fairly large and
usually occur in small groups
associated with the fibers; they are
reticulately thickened, frequently
showing distinct, regularly
arranged rectangular pits; a few
smaller, spirally or annularly
thickened vessels also occur (Fig. 23).

Figure 23: A reticulate vessels.
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d. The oleoresin cells: they are seen as bright yellow
ovoid to spherical cells occurring singly or in small
groups in the parenchyma cells (Fig. 24).

Figure 24: Oleoresin globule

e. The parenchyma cells: they are abundant and they composed of thin-walled cells,
rounded to oval in outline with small intercellular spaces; many of the walls are
characteristically wrinkled; the cells are filled with starch granules or oleoresin (Fig. 25a,
25b).

Figure 25a: Parenchyma cells with starch granules.

Figure 25b: Parenchyma cells with starch granules.
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Physico-chemical analysis
Ash values of a drug give an idea of the earthy matter or the inorganic composition and other
impurities present along with the drug. (Rathee et al, 2009)
Extractive values are primarily useful for the determination of exhausted or adulterated drugs.
The extractive values of the crude drug determine the quality as well as purity of the drug.
(Kumar et al, 2010)
Thus, percentages of total ash and water soluble ash were tabulated in table (10), and percentages
of water and alcohol soluble extractive values were also determined (table 11, 12).

65

Total ash and water soluble ash
Table 10: The percentages of total ash and water soluble ash of samples
(rhizome & powder).
Sample no. Total ash (%) Water soluble ash (%)
1

6.3

19.8

2a

3.4

14.4

2b

1.2

9.4

3a

1.2

10

3b

2.9

10.7

4a

3

2.4

4b

2.7

12.7

5a

4.2

7.5

5b

4.1

7.1

6a

3

11.2

6b

1.5

17.3

7a

3

10.7

7b

1.5

15.3

8a

3.5

9.3

8b

1.9

12.3

9a

3.2

3.1

9b

1.7

12.3

10a

4.1

7.7

10b

5

7.1

11a

3.9

6.2

11b

4.5

7.1

Limits of total ash: not more than 8%. (USP, 2005)
Limits of water soluble ash: not less than 1.9%. (USP, 2005)
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Water-soluble extractive
Table 11: The percentages of water-soluble extractive of samples (rhizome &
powder).
Sample no.

Water soluble extractive (%)

1

13.54

2a

12.3

2b

23.17

3a

20.8

3b

29.41

4a

34.78

4b

34.1

5a

31.9

5b

30.04

6a

44.9

6b

11.32

7a

24.3

7b

22.4

8a

57.9

8b

46.11

9a

55.1

9b

45.7

10a

75.13

10b

72.1

11a

12.83

11b

12.1

Limits: not less than 10%. (USP, 2005)
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Alcohol-soluble extractive
Table 12: The percentages of (90%) alcohol-soluble extractive of samples
(rhizome & powder).
Sample no.

Alcohol soluble extractive(%)

1

12.25

2a

24.9

2b

38.1

3a

15

3b

15.3

4a

20.5

4b

29.36

5a

20

5b

35

6a

14.3

6b

10.2

7a

12.5

7b

12.1

8a

25.1

8b

15.9

9a

10.24

9b

12.3

10a

33.24

10b

28.43

11a

20

11b

15.8

Limits: not less than 4.5%. (USP, 2005)
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Qualitative analysis of chloroform extract
Non- saponifiable fraction
a. Cold extract
The standard chemical tests for the major chemical groups of compounds in samples of chloroform
cold extract were included: identification of carotenoids, volatile oils, sterols, triterpenes and

alkaloids (table 13).

Table 13: Qualitative analysis of non- saponifiable fractions of chloroform
cold extracts (sterols for Libermann-buchard’s reaction).
The standard

Sample no. in

chemical test

cold extract

Result

1′

---

2′

++-

3′

++-

Libermann-buchard’s

4′

---

reaction

5′

++-

6′

---

7′

++-

8′

++-

+ + + strong positive, + + - partial positive, --- strong negative
The researcher showed that the following standard chemical tests: volatile oil identification was
given strong positive in all samples, while Carr Price’s reaction, Dragendroff’s reagent test and
Mayer’s reagent test were given negative results in all samples of non- saponifiable fractions of
chloroform cold extracts.

b.

Hot extract

The standard chemical tests for the major chemical groups of compounds in samples of chloroform
hot extract were included: identification of carotenoids, volatile oils, sterols, triterpenes and

alkaloids (table 14).
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Table 14: Qualitative analysis of non- saponifiable fractions of chloroform
hot extracts (sterols for Libermann-buchard’s reaction).
The standard
Sample no. in
Result
chemical test

hot extract
1

++-

2

++-

3

++-

Libermann-buchard’s

4

++-

reaction

5

++-

6

++-

7

++-

8

++-

+ + - partial positive
The researcher showed that the following standard chemical tests: volatile oil identification was
given a strong positive in all samples, while Carr Price’s reaction, Dragendroff’s reagent test and
Mayer’s reagent test was given negative results in all samples of non- saponifiable fractions of
chloroform hot extracts.
Saponifiable fraction
a.

Cold extract

The standard chemical tests for the major chemical groups of compounds in samples of
chloroform cold extracts were included: fatty acids identification, Hirschsohn reaction,
Brontrager’s reaction and Shibata’s reaction. All of these chemical tests were given a negative
results in all samples of saponifiable fractions of chloroform cold extracts.
b.

Hot extract

The standard chemical tests for the major chemical groups of compounds in samples of
chloroform hot extract were included: fatty acids identification, Hirschsohn reaction, Brontrager’s
reaction and Shibata’s reaction. All of these chemical tests were given a negative results in all
samples of saponifiable fractions of chloroform hot extracts.
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Qualitative analysis of ethanol extract
a. Cold extract
The standard chemical tests for the major chemical groups of compounds in samples of ethanol cold
extracts were included: identification of flavonoids, tannins, anthracyanosides, cardiac glycosides,

catechol, saponins and alkaloids (table 15).
Table 15: Qualitative analysis of ethanol cold extract (cardiac glycosides
and reducing sugars).
The standard
Sample no. in
Result
chemical test
cold extract
1′
++2′
+++
3′
+++
Keller-Kliani test
4′
+++
5′
+++
6′
+++
7′
+++
8′
++1′
++2′
+++
Baljet’s test
3′
+++
4′
+++
5′
+++
6′
+++
7′
+++
8′
+++
1′
++2′
++3′
++reducing compounds
4′
+++
identification
5′
+++
6′
+++
7′
+++
8′
+++
+ + + strong positive, + + - partial positive
The researcher showed that the following standard chemical tests: Libermann-buchard’s reaction
was given partial positive results in all samples. While, Dragendroff’s reagent test, Mayer’s
reagent test, Stiasny’s test, gallic tannins identification, condensed tannins identification,
Shibata’s reaction, Brontrager’s reaction and Froth test were given a negative results in all
samples of ethanol cold extracts.
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b. Hot extract
The standard chemical tests for the major chemical groups of compounds in samples of ethanol hot
extracts were included: identification of flavonoids, tannins, anthracyanosides, cardiac glycosides,

catechol, saponins and alkaloids (table 16).
Table 16: Qualitative analysis of ethanol hot extract (sterols and cardiac
glycosides).
The standard
Sample no. in
Result
chemical test
hot extract
1
++2
+++
3
+++
Libermann-buchard’s
4
+++
reaction
5
+++
6
+++
7
+++
8
+++
1
++2
+++
3
+++
Keller-Kliani test
4
+++
5
+++
6
+++
7
+++
8
+++
1
++2
+++
Baljet’s test
3
+++
4
+++
5
+++
6
+++
7
+++
8
+++
+ + + strong positive, + + - partial positive
The researcher showed that the following standard chemical tests: reducing compounds
identification test was given a strong positive in all samples. While, Dragendroff’s reagent test,
Mayer’s reagent test, Stiasny’s test, gallic tannins identification, condensed tannins
identification, Shibata’s reaction, Brontrager’s reaction and Froth test was given a negative
results in all samples of ethanol hot extracts.
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Qualitative analysis of aqueous extract
a. Cold extract
Standard chemical tests for the major chemical groups of compounds in samples of aqueous cold
extracts were included: Mollisch’s test for identification of carbohydrates and polyuronoids

identification test.
The researcher showed that Mollisch’s test was given a strong positive result in all samples.
Where, polyuronoids identification test was given a negative result in all samples of aqueous
cold extracts.
b. Hot extract
Standard chemical tests for the major chemical groups of compounds in samples of aqueous hot
extract were included: identification of carbohydrates and polyuronoids (table 17).

Table 17: Qualitative analysis of aqueous hot extract (carbohydrates)
The standard
chemical test

Sample no. in
hot extract
1
2
3
Mollisch’s test
4
5
6
7
8
+ + + strong positive, --- negative

Result
+++
+++
------+++
+++
+++

The researcher showed that polyuronoids identification test was given negative results in all
samples of aqueous hot extracts.
c. Total nitrogen analysis
The researcher determined the percentage of total nitrogen in sample of ginger dry rhizome
(sample 2′) after cold aqueous extraction (table 18).
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Table 18: Total nitrogen percentages in sample 2′.
Weight of samples (gr.)

T.V. (ml)

Result ( %) total nitrogen

0.24

3.4

9.92

0.25

3.8

10.64

0.30

3.6

8.4

T.V, total volume, Average= 9.653 %.
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Chromatographic analysis of chloroform fractions
As we mention before in materials and methods (page 55), the researcher used three solvent
systems in order to ascertain her results.
Non- saponifiable cold fraction (Annex No. 4)
First Solvent System
Stationary phase: Precoated silicagel F254
Mobile phase A: chloroform: ethanol: glacial acetic acid
94
: 5 :
1
Standard: Zingiber Officinale capsules
Extract: non saponifiable cold fraction
Detection: 1. UV light at 254 nm
2. Vanillin sulphuric acid
Result:
a. Under UV light at 254 nm:
St. (standard drug) give two spots, one has dark violet and another has
reddish brown color.
All samples contain the standard drug except sample 1′.
Samples 5′ and 8′ are rich in active ingredients than other samples.
b.

After spraying with vanillin sulphuric acid reagent:
Appearance of violet color of st. and samples spots which at the same Rf
values of UV spots.
Appearance of new spots in 4′, 5′, 7′ and 8′ with dark blue color which have
the same Rf values of UV spots with small differences due to presence of
other compounds that affect on migration process of spots.
Rf values: st. (standard drug) Rf1= 0.9, Rf2= 0.5.
Samples Rf values are illustrated in table (19).
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Second Solvent System
Stationary phase: Precoated silicagel F254
Mobile phase B: toluene: ethyl acetate
93 :
7
Standard: Zingiber Officinale capsules
Extract: non saponifiable cold fraction
Detection: 1. UV light at 254 nm
2. Vanillin sulphuric acid
Result:
a. Under UV light at 254 nm:
St. (standard drug) give two spots, one has light violet color and another has
very light brown color.
All samples contain the standard drug except sample 1′.
Samples 5′, 6′, 7′ and 8′ are rich in active ingredients than other samples.
b.

After spraying with vanillin sulphuric acid reagent:
Appearance of light violet color of st. and samples spots which at the same Rf
values.
Appearance of three new spots in st. drug which has very light violet color.
Appearance of new spot in 3′ and 4′ with the same color (light blue).
Appearance of spots in 4′, 5′, 6′, 7′ and 8′ surrounding UV spots with dark
blue color.

Rf values:
st. (standard drug):
a. under UV light at 254 nm: Rf1= 0.9, Rf2= 0.5
b. Vanillin sulphuric acid reagent: Rf3= 0.44, Rf4=0.37, Rf5= 0.29.
Samples Rf values are illustrated in table (19, 20).
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Third Solvent System:
Stationary phase: Precoated silicagel F254
Mobile phase C: n-hexane: ethyl acetate
70
: 30
Standard: Zingiber Officinale capsules
Extract: non saponifiable cold fraction
Detection: 1. UV light at 254 nm
2. Vanillin sulphuric acid
Result:
a. Under UV light at 254 nm:
St. (standard drug) give two spots, one has light purple color and another has
dark violet color.
All samples contain the standard drug except sample 1′.
Samples 2′, 5′, 6′, 7′ and 8′ are rich in active ingredients than other samples.
b.

After spraying vanillin sulphuric acid reagent:
Appearance of new spot in st. with dark purple color.
Appearance of new spot in 2′, 3′and 4′ with dark purple color.
Appearance of dark blue spot in 4′, 5′, 6′, 7′ and 8′ which surrounding UV
spots.
Rf values:
st. (standard drug):
a. under UV light at 254 nm: Rf1= 0.9, Rf2= 0.65
b. Vanillin sulphuric acid reagent: Rf3= 0.64.
Samples Rf values are illustrated in tables (19, 20).

77

Table 19: Rf values of samples of non saponifiable cold fraction under UV254
Solvent system A (chloroform: ethanol: glacial acetic acid)
94
: 5 :
1
Sample no.
Rf value
1′
--2′
0.9, 0.5
3′
0.9, 0.5
4′
0.9, 0.88, 0.81, 0.7, 0.5
5′
0.9, 0.87, 0.81, 0.7, 0.47
6′
0.9, 0.88, 0.81, 0. 48
7′
0.9, 0.88, 0.8, 0.48
8′
0.9, 0.87, 0.8, 0.67, 0.47
Solvent system B (toluene: ethyl acetate)
93 :
7
1′
--2′
0.9
3′
0.9
4′
0.9, 0.45, 0.37, 0.29,0.22
5′
0.9, 0.44, 0.37, 0.3, 0.22
6′
0.9, 0.44, 0.37,0. 3, 0.22
7′
0.9, 0.44, 0.37, 0.29, 0.22
8′
0.9, 0.44, 0.37, 0.29, 0.22
Solvent system C (n-hexane: ethyl acetate)
70
: 30
1′
--2′
0.9, 0.86, 0.79, 0.67
3′
0.9, 0.59
4′
0.9, 0.68, 0.5, 0.39
5′
0.9, 0.86, 0.6, 0.5, 0.39
6′
0.9, 0.68, 0.6, 0.39
7′
0.9, 0.68, 0.6, 0.39
8′
0.9, 0.68, 0.6, 0.48, 0.39
( --- ) absent.
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Table 20: Rf values of samples of non saponifiable cold fraction after spraying with
vanillin sulphuric acid reagent
Solvent system B (toluene: ethyl acetate)
93 :
7
Sample no.
Rf value
3′
0.29
4′
0.29
Solvent system C (n-hexane: ethyl acetate)
70
: 30
2′
0.64
3′
0.64
4′
0.64
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Non- saponifiable hot fraction (Annex No. 4)
First Solvent System:
Stationary phase: Precoated silicagel F254
Mobile phase A: chloroform: ethanol: glacial acetic acid
94
: 5 :
1
Standard: Zingiber Officinale capsules
Extract: non saponifiable hot fraction
Detection: 1. UV light at 254 nm
2. Vanillin sulphuric acid
Result:
a. Under UV light at 254 nm:
St. (standard drug) give three spots, one with purple color and others with a
light pink color.
All samples contain the standard drug.
Sample 8 contain more active ingredients than others.
b.

After spraying with vanillin sulphuric acid reagent:
Appearance of purple color of spots in st. and all samples which appeared
under UV light, except in 1 as it has a light blue color.
Appearance of other new spots in st. with dark violet color which not appear
in other samples.

Rf values:
st. (standard drug):
a. under UV light at 254 nm: Rf1= 0.9, Rf2= 0.7, Rf3 = 0.5
b. vanillin sulphuric acid reagent: Rf4= 0.8, Rf5= 0.79, Rf6 =0.68
Samples Rf values are illustrated in table (21, 22).
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Second Solvent System
Stationary phase: Precoated silicagel F254
Mobile phase B: toluene: ethyl acetate
93 :
7
Standard: Zingiber Officinale capsules
Extract: non saponifiable hot fraction
Detection: 1. UV light at 254 nm
2. Vanillin sulphuric acid

Result:
a. Under UV light at 254 nm:
St. (standard drug) give one spot with pink color.
Sample 3 contains the standard drug
Sample7 contain more active ingredients than others.
b.

After spraying with vanillin sulphuric acid reagent:
Appearance of new two spots in st. with dark violet color.
Appearance of new spot in 2, 3, 5, 6, 7, 8 with a light violet color.

Rf values:
st. (standard drug):
a. under UV light at 254 nm: Rf1= 0.8
b. vanillin sulphuric acid reagent: Rf2= 0.37, Rf3= 0.25
Samples Rf values are illustrated in table (21, 22).
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Third Solvent System
Stationary phase: Precoated silicagel F254
Mobile phase C: n-hexane: ethyl acetate
70
: 30
Standard: Zingiber Officinale capsules
Extract: non saponifiable hot fraction
Detection: 1. UV light at 254 nm
2. Vanillin sulphuric acid

Result:
a. Under UV light at 254 nm:
St. (standard drug) give three spots with violet and a light pink color.
Sample 3 contains the standard drug and contains more active ingredients
than others.
b.

After spraying with vanillin sulphuric acid reagent:
Appearance of new two spots in st. with a light blue and purple color.
Appearance of dark blue and light blue color which surrounding UV spots in
st. and sample 3.

Rf values:
st. (standard drug):
a. under UV light at 254 nm: Rf1= 0.9, Rf2= 0.5, Rf3= 0.4
b. vanillin sulphuric acid reagent: Rf4= 0.8, Rf5= 0.7
Samples Rf values are illustrated in table (21, 22).
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Table 21: Rf values of samples of non saponifiable hot fraction under UV254
Solvent system A (chloroform: ethanol: glacial acetic acid)
94
: 5 :
1
Sample no.
Rf value
1
0.9
2
0.9, 0.5
3
0.9, 0.5
4
0.9, 0.84, 0.58
5
0.9, 0.58
6
0.9, 0.84, 0.58
7
0.9, 0.84, 0.58
8
0.9, 0.84, 0.68, 0.58
Solvent system B (toluene: ethyl acetate)
93 :
7
1
0.9
2
0.9
3
0.8
4
0.9, 0.4, 0.2
5
0.9
6
0.9, 0.4, 0.2
7
0.9, 0.5, 0.4, 0.2
8
0.9, 0.2
Solvent system C (n-hexane: ethyl acetate)
70
: 30
1
--2
--3
0.9, 0.5, 0.4
4
0.7, 0.5
5
--6
0.5, 0.4
7
0.7, 0.6, 0.5
8
0.5, 0.4
( --- ) absent.
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Table 22: Rf values of samples of non saponifiable hot fraction after spraying with
vanillin sulphuric acid reagent
Solvent system A (chloroform: ethanol: glacial acetic acid)
94
: 5 :
1
Sample no.
Rf value
1
--2
0.7
3
0.7
4
--5
0.7
6
0.7
7
0.7
8
0.7
Solvent system B (toluene: ethyl acetate)
93 :
7
1
--2
0.3
3
0.3, 0.2
4
--5
0.3
6
0.3
7
0.3
8
0.3
Solvent system C (n-hexane: ethyl acetate)
70
: 30
1
--2
--3
0.2
4
0.5
5
0.8
6
0.8
7
0.8
8
--( --- ) absent.
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Saponifiable cold fraction (Annex No. 5)
First solvent system:
Stationary phase: Precoated silicagel F254
Mobile phase A: chloroform: ethanol: glacial acetic acid
94
: 5 :
1
Standard: Zingiber Officinale capsules
Extract: saponifiable cold fraction
Detection: 1. UV light at 254 nm
2. Vanillin sulphuric acid
Result:
a. Under UV light at 254 nm:
St. (standard drug) gives two spots with brown color.
All samples contain the standard drug except sample 1′.
Samples 2′ contained more active ingredients than other samples.
b.

After spraying with vanillin sulphuric acid reagent:
Appearance of new spot in 2′ and 3′ with dark blue color.
All other spots have a reddish brown color.

Rf values:
st. (standard drug ): Rf1= 0.7, Rf2= 0.6.
Samples Rf values are illustrated in table (23, 24).
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Second solvent system
Stationary phase: Precoated silicagel F254
Mobile phase B: toluene: ethyl acetate
93 :
7
Standard: Zingiber Officinale capsules
Extract: saponifiable cold fraction
Detection: 1. UV light at 254 nm
2. Vanillin sulphuric acid
Result:
a. Under UV light at 254 nm:
St. (standard drug) give four spots, one has a light pink color and others have
a light reddish brown color.
All samples contain the standard drug except sample 5′.
Samples 2′ and 3′ are rich in active ingredients than other samples.
b.

After spraying with vanillin sulphuric acid reagent:
Appearance of dark blue color which surrounding UV spots in st, 2′, 3′ and
4′.
Appearance of new spot in1′, 5′ with light blue color.

Rf values:
st. (standard drug ): Rf1= 0.9, Rf2= 0.5, Rf3= 0.47, Rf4=0.3.
Samples Rf values are illustrated in table (23, 24).
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Third solvent system
Stationary phase: Precoated silicagel F254
Mobile phase C: n-hexane: ethyl acetate
70
: 30
Standard: Zingiber Officinale capsules
Extract: saponifiable cold fraction
Detection: 1. UV light at 254 nm
2. Vanillin sulphuric acid
Result:
a. Under UV light at 254 nm:
St. (standard drug) give four spots, one has a light violet color and others
have a light brown color.
All samples contain the standard drug
Samples 2′, 3′ and 4′ are rich in active ingredients than other samples.
b.

After spraying with vanillin sulphuric acid reagent:
Appearance of new spot in 2′, 3′ with dark blue color.
Appearance of spots in st., 1′, 4′, 5′, 6′, 7′ and 8′ which surrounding UV spots
with a light blue color.
Appearance of new spot in 5′, 6′, 7′ and 8′ with pink color.

Rf values:
st. (standard drug ): Rf1= 0.9, Rf2= 0.64, Rf3= 0.6, Rf4=0.3.
Samples Rf values are illustrated in table (23, 24).
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Table 23: Rf values of samples of saponifiable cold fraction under UV254
Solvent system A (chloroform: ethanol: glacial acetic acid)
94
: 5 :
1
Sample no.
Rf value
1′
--2′
0.89, 0.8, 0.77, 0.64,0.6
3′
0.87, 0.76, 0.6
4′
0.87, 0.8, 0.6, 0.59
5′
0.6
6′
0.6, 0.57
7′
0.6 , 0.57
8′
0.6, 0.57
Solvent system B (toluene: ethyl acetate)
93 :
7
1′
0.9
2′
0.9, 0.5, 0.3, 0.25
3′
0.9, 0.5, 0.47, 0.3, 0.2
4′
0.9, 0.3, 0.2
5′
--6′
0.9, 0.3
7′
0.9, 0.3
8′
0.9, 0.3
Solvent system C (n-hexane: ethyl acetate)
70
: 30
1′
0.9, 0.3, 0.27
2′
0.9, 0.7, 0.6, 0.5
3′
0.9, 0.7, 0.6, 0.5
4′
0.9, 0.6, 0.5, 0.37
5′
0.35
6′
0.9, 0.3
7′
0.9, 0.35, 0.25
8′
0.9, 0.35, 0.25
( --- ) absent.
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Table 24: Rf values of samples of saponifiable cold fraction after spraying with
vanillin sulphuric acid reagent
Solvent system A (chloroform: ethanol: glacial acetic acid)
94
: 5 :
1
Sample no.
Rf value
2′
0.9
3′
0.9
Solvent system B (toluene: ethyl acetate)
93 :
7
1′
0.3
5′
0.3
Solvent system C (n-hexane: ethyl acetate)
70
: 30
2′
0.3
3′
0.3
5′
0.6
6′
0.6
7′
0.6
8′
0.6
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Saponifiable hot fraction (Annex No. 5)
First solvent system:
Stationary phase: Precoated silicagel F254
Mobile phase A: chloroform: ethanol: glacial acetic acid
94
: 5 :
1
Standard: Zingiber Officinale capsules
Extract: saponifiable hot fraction
Detection: 1. UV light at 254 nm
2. Vanillin sulphuric acid
Result:
a. Under UV light at 254 nm:
St. (standard drug) gives two spots with a light violet color.
All samples contain the standard drug.
Sample 4 contain less amounts of active ingredients.

b.

After spraying with vanillin sulphuric acid reagent:
Appearance of new spot in st. and samples except sample (1), with purple
color where, in sample (2) it has a light purple color.
Appearance of blue and yellow color which surrounding UV spots in st. and
samples.

Rf values:
st. (standard drug):
a. under UV light at 254 nm: Rf1= 0.9, Rf2= 0.7
b. vanillin sulphuric acid reagent: Rf3= 0.8
Samples Rf values are illustrated in table (25, 26).
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Second solvent system:
Stationary phase: Precoated silicagel F254
Mobile phase B: toluene: ethyl acetate
93 :
7
Standard: Zingiber Officinale capsules
Extract: saponifiable hot fraction
Detection: 1. UV light at 254 nm
2. Vanillin sulphuric acid
Result:
a. Under UV light at 254 nm:
St. (standard drug) gives four spots with pink color.
All samples contain the standard drug.
Sample 2 and 5 contain more active ingredients than others.
b.

After spraying with vanillin sulphuric acid reagent:
Appearance of new spot in st. and all samples except in 1 with dark blue
color.
Appearance of a light blue color which surrounding UV spots in 5, 6, 7, 8,
where, in st. and samples (3, 4) it was violet and others were blue.
Rf values:
st. (standard drug ): Rf1= 0.9, Rf2= 0.5, Rf3= 0.3, Rf4=0.2
Samples Rf values are illustrated in table (25, 26).
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Third solvent system
Stationary phase: Precoated silicagel F254
Mobile phase C: n-hexane: ethyl acetate
70
: 30
Standard: Zingiber Officinale capsules
Extract: saponifiable hot fraction
Detection: 1. UV light at 254 nm
2. Vanillin sulphuric acid
Result:
a. Under UV light at 254 nm:
St. ( standard drug) give five spots with pink color.
All samples contain the standard drug
Sample 5, 6, 7 and 8 contain active ingredients more than others.
b.

After spraying with vanillin sulphuric acid reagent:
Appearance of new spot in st. and samples except 1 and 4 with purple color.
Appearance of spots which surrounding UV spots in st. , 2 and 5 with dark
blue color where in 3, 4, 6, 7 and 8 with a light blue color.
Rf values:
st. (standard drug):
a. under UV light at 254 nm: Rf1= 0.9, Rf2= 0.8, Rf3 = 0.6, Rf4=0.5, Rf5= 0.3
b. vanillin sulphuric acid reagent: Rf5= 0.9, Rf6= 0.5
Samples Rf values are illustrated in table (25, 26).
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Table 25: Rf values of samples of saponifiable hot fraction under UV254
Solvent system A (chloroform: ethanol: glacial acetic acid)
94
: 5 :
1
Sample no.
Rf value
1
0.9, 0.7
2
0.9, 0.7
3
0.9, 0.7
4
0.9, 0.7
5
0.9, 0.6
6
0.9, 0.7
7
0.9, 0.7
8
0.9, 0.7
Solvent system B (toluene: ethyl acetate)
93 :
7
1
0.9, 0.3
2
0.9, 0.5, 0.4, 0.3
3
0.9, 0.3
4
0.9, 0.3
5
0.9, 0.5, 0.3
6
0.9, 0.3
7
0.9, 0.3
8
0.9, 0.3
Solvent system C (n-hexane: ethyl acetate)
70
: 30
1
0.9, 0.2
2
0.9, 0.6, 0.3
3
0.9, 0.6
4
0.9, 0.4, 0.3
5
0.9, 0.89, 0.8, 0.6, 0.5, 0.3
6
0.9, 0.7, 0.6, 0.4, 0.3
7
0.9, 0.7, 0.6, 0.4, 0.3
8
0.9, 0.7, 0.6, 0.5,0.4,0.3
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Table 26: Rf values of samples of saponifiable hot fraction after spraying with
vanillin sulphuric acid reagent
Solvent system A (chloroform: ethanol: glacial acetic acid)
94
: 5 :
1
Sample no.
Rf value
1
--2
0.8
3
0.8
4
0.8
5
0.8
6
0.8
7
0.8
8
0.8
Solvent system B (toluene: ethyl acetate)
93 :
7
1
--2
0.3
3
0.3
4
0.3
5
0.3
6
0.3
7
0.3
8
0.3
Solvent system C (n-hexane: ethyl acetate)
70
: 30
1
--2
0.5
3
0.5
4
0.5
5
0.5
6
0.5
7
0.5
8
0.5
(---) absent.

94

Chromatographic analysis of ethanol extracts
As we mention before in materials and methods (page 55), the researcher was used three
solvent systems in order to ascertain her results.
Cold extract (Annex No. 6)
First solvent system:
Stationary phase: Precoated silicagel F254
Mobile phase A: chloroform: ethanol: glacial acetic acid
94
: 5 :
1
Standard: Zingiber Officinale capsules
Extract: ethanol cold extract
Detection: 1. UV light at 254 nm
2. Vanillin sulphuric acid
Result:
a. Under UV light at 254 nm:
No spots appear in st. and samples.
b.

After spraying with vanillin sulphuric acid reagent:
Appearance of spot in st. and 2′, 5′, 7′ and 8′ with a very light blue color.

Rf values:
st. (standard drug ): Rf= 0.8
Samples Rf values are illustrated in table (27).
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Second solvent system
Stationary phase: Precoated silicagel F254
Mobile phase B: toluene: ethyl acetate
93 :
7
Standard: Zingiber Officinale capsules
Extract: ethanol cold fraction
Detection: 1. UV light at 254 nm
2. Vanillin sulphuric acid
Result:
a. Under UV light at 254 nm:
No spots appear in st. and samples.
b.

Vanillin sulphuric acid reagent:
Appearance of spot in st. and 5′, 6′, 7′ and 8′ with a very light blue color.

Rf values:
st. (standard drug ): Rf1= 0.1, Rf2= 0.4
Samples Rf values are illustrated in table (27).
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Third solvent system
Stationary phase: Precoated silicagel F254
Mobile phase C: n-hexane: ethyl acetate
70
: 30
Standard: Zingiber Officinale capsules
Extract: ethanol cold fraction
Detection: 1. UV light at 254 nm
2. Vanillin sulphuric acid
Result:
a. Under UV light at 254 nm:
No spots appear in st. and samples.
b.

After spraying with vanillin sulphuric acid reagent:
Appearance of spots in st. and 5′, 6′, 7′ and 8′ with a light blue color.

Rf values:
st. (standard drug): Rf1= 0.4, Rf2= 0.5
Samples Rf values are illustrated in table (27).
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Table 27: Rf values of samples of ethanol cold extract after spraying with vanillin
sulphuric acid reagent
Solvent system A (chloroform: ethanol: glacial acetic acid)
94
: 5 :
1
Sample no.
Rf value
2′
0.8
5′
0.8
7′
0.8
8′
0.8
Solvent system B (toluene: ethyl acetate)
93 :
7
5′
0.1, 0.4
6′
0.1
7′
0.1
8′
0.1, 0.15, 0.19, 0.4
Solvent system C (n-hexane: ethyl acetate)
70
: 30
5′
0.4, 0.5
6′
0.4
7′
0.4
8′
0.4, 0.5, 0.8
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Hot extract (Annex No. 6)
First solvent system:
Stationary phase: Precoated silicagel F254
Mobile phase A: chloroform: ethanol: glacial acetic acid
94
: 5 :
1
Standard: Zingiber Officinale capsules
Extract: ethanol hot extract
Detection: 1. UV light at 254 nm
2. Vanillin sulphuric acid
Result:
a. Under UV light at 254 nm:
No spots appear in st. and samples.
b.

After spraying with vanillin sulphuric acid reagent:
Appearance of spot in 1 with a light blue color.

Rf values:
Sample 1 Rf value is illustrated in table (28)
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Second solvent system
Stationary phase: Precoated silicagel F254
Mobile phase B: toluene: ethyl acetate
93 :
7
Standard: Zingiber Officinale capsules
Extract: ethanol hot extract
Detection: 1. UV light at 254 nm
2. Vanillin sulphuric acid
Result:
a. Under UV light at 254 nm:
No spots appear in st. and samples.
b.

After spraying with vanillin sulphuric acid reagent:
Appearance of spot in st. , 1, 5, 6, 7 and 8 with a very light violet color.

Rf values:
st. (standard drug): Rf = 0.4
Samples Rf values are illustrated in table (28).
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Third solvent system
Stationary phase: Precoated silicagel F254
Mobile phase C: n-hexane: ethyl acetate
70
: 30
Standard: Zingiber Officinale capsules
Extract: ethanol hot extract
Detection: 1. UV light at 254 nm
2. Vanillin sulphuric acid
Result:
a. Under UV light at 254 nm:
No spots appear in st. and samples.
b. After spraying with vanillin sulphuric acid reagent:
Appearance of spot in 1, 5, 7 and 8 with a very light blue color.
Rf values:
Samples Rf values are illustrated in table (28).
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Table 28: Rf values of samples of ethanol hot extract after spraying with vanillin
sulphuric acid reagent
Solvent system A (chloroform: ethanol: glacial acetic acid)
94
: 5 :
1
Sample no.
Rf value
1
0.8
2
--3
--4
--5
--6
--7
--8
--Solvent system B (toluene: ethyl acetate)
93 :
7
1
0.9
2
--3
--4
--5
0.4, 0.1
6
--7
0.1
8
0.1
Solvent system C (n-hexane: ethyl acetate)
70
: 30
1
0.4
2
--3
--4
--5
0.4
6
--7
0.4
8
0.4
(---) absent.
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Questionnaire analysis
In order to improve the concepts of ethnopharmacology (scientific screening of traditional
medicine), the researcher was suggested this questionnaire which applied on the herbalists and
users of ginger in Gaza city to discover the correlation between the results of phytochemical
analysis which was written before, knowledge of the herbalists about ginger and the practice of
users.
Herbalist:
Table 29: Distribution of herbalists by socio-demographic factors
Characteristic

Number (%)

Age
Less than 30

6 (24%)

30-40

9 (36%)

More than 40

10 (40%)

Educational degree
Primary & preparatory

5 (20%)

Secondary

12 (48%)

Bachelor

6 (24%)

Diploma

2 (8%)

Table (29) includes a group of the studied socio-demographic factors recruited in the
study and their corresponding frequencies.
It shows that 40% of herbalists in Gaza city were more than 40 years old age, and
48% of them have secondary educational degree.
Table 30: Knowledge of herbalists about ginger
General trend

Number (%)

Agree

25 (100%)

Disagree

0 (0%)

Table (30) shows that 100% of herbalist had information about ginger.
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Table 31: The availability of information resources of herbalists included in
the study
Availability of information resources

Number (%)

Availability of websites

8 (32%)

Availability of radio

5 (20%)

Availability of television

8 (32%)

Availability of books

10 (40%)

Through trust person

13 (52%)

Table (31) shows that 52% of herbalists have their information through trust person, where 20%
of them obtain their information from radio.
Table 32: Type of ginger which more used
Characteristics (ginger type)

Number (%)

Fresh ginger

0 (0%)

Dry ginger

25 (100%)

Table (32) shows that 100% of herbalists say that dry ginger is used.
Table 33: Part of ginger which more used
Characteristics (ginger part)

Number (%)

Rhizome

2 (8%)

Powder

23 (92%)

Table (33) shows that 92% of herbalists say that powder of ginger is used, where 8%
of them say that ginger rhizomes are used.
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Table 34: Prescribed cases of ginger by the herbalists
Characteristics (cases)

Number (%)

Nausea and vomiting in the first
trimester of pregnant women

0 (0%)

Heart diseases

6 (24%)

Hypertension

3 (12%)

Rheumatoid arthritis

17 (68%)

Gastric ulcer

9 (36%)

others

9 (36%)

Table (34) shows that 68% of herbalists prescribe ginger for treatment of rheumatoid
arthritis, where 12% of them prescribe ginger for hypertensive patients, and 36% of
them prescribe it for other cases which include: cough and cold treatment, tonsillitis,
sexual

stimulation,

immune

system

stimulation,

general

tonic

and

as

antihyperlipidemic.
Table 35: The preparation methods of ginger by herbalists
Characteristics (method)

Number (%)

Cold maceration

12 (48%)

Infusion

6 (24%)

Boiling with water

8 (32%)

As food spices

14 (56%)

Table (35) shows that 56% of herbalists prescribe ginger as food spices, where 24%
of them prescribe it as infusion.
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Table 36: Non prescribed cases of ginger by herbalists
Characteristics

(cases

not Number (%)

prescribed)
Nausea and vomiting in the first 17 (68%)
trimester of pregnant women
Heart diseases

7 (28%)

Hypertension

7 (28%)

Rheumatoid arthritis

3 (12%)

Gastric ulcer

7 (28%)

Table (36) shows that 68% of herbalists not prescribe ginger for pregnant women in
the first trimester, where 12% of them not prescribe ginger for rheumatoid arthritis
patients.
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Users of ginger
Table 37: Distribution of ginger users by socio-demographic factors
Characteristic
Number (%)
Age
Less than 30
31 (31%)
30-45
44 (44%)
More than 45
25 (25%)
Educational degree
Primary & preparatory
1 (1%)
Secondary
14 (14%)
Bachelor
69 (69%)
Diploma
11 (11%)
Master
5 (5%)
Job
Pharmacist
27 (27%)
Doctor
8 (8%)
Nurse
6 (6%)
Officer
5 (5%)
Housewife
18 (18%)
Headmaster
5 (5%)
Teacher
22 (22%)
Laboratory technician
4 (4%)
student
5 (5%)
Table (37) includes a group of the studied socio-demographic factors recruited in
the study and their corresponding frequencies.
It shows that 44% of ginger users in Gaza city, their age in between 30- 45 years,
and 69% of them have bachelor educational degree.
Table 38: Knowledge of users about ginger
General trend

Number (%)

Agree

99 (99%)

Disagree

1 (1%)

Table (38) shows that 99% of ginger users have information about ginger, where
only 1% of them have no any information about ginger.
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Table 39: The availability of information resources of users included in the
study
Availability of information

Number (%)

resources
Availability of websites

39 (39%)

From herbalist

14 (14%)

Availability of radio

11(11%)

Availability of television

30(30%)

Availability of books

36 (36%)

Through trust person

27 (27%)

Table (39) shows that 39% of users have their information through websites, where
11% of them from radio.
Table 40: Type of ginger which preferred to be used
Characteristics (ginger type)

Number (%)

Fresh ginger

29 (29%)

Dry ginger

71(71%)

Table (40) shows that 71% of users prefer dry ginger, where 29% of them prefer to
use fresh ginger.
Table 41: The place of getting ginger by users
Characteristics (place)

Number (%)

From herbalist

74 (74%)

From supermarket

17(17%)

From vegetable market

9 (9%)

Table (41) shows that 74% of users getting ginger from herbalist, where 9% of them
from vegetable market.
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Table 42: The part of ginger which preferred to be used
Characteristics (ginger used part)

Number (%)

Powder

75 (75%)

Rhizome

25 (25%)

Table (42) shows that 75% of users prefer powder of ginger, where 25% of them
prefer ginger rhizomes.
Table 43: The preparation methods of ginger by users
Characteristics (method)

Number (%)

Cold maceration

13 (13%)

Infusion

36(36%)

Boiling with water

30(30%)

As food spices

49 (49%)

Table (43) shows that 49% of users use ginger as food spices, where 13% of them
prepare by cold maceration.
Table 44: Ethnopharmacological uses of ginger
Characteristics (cases)

Number (%)

Prevention of diseases

47 (47%)

Hoarseness voice

36 (36%)

Gastric ulcer

10 (10%)

Rheumatoid arthritis

22 (22%)

Warming body in cold

34 (34%)

others

20 (20%)

Table (44) shows that 47% of users using ginger for prevention of diseases, 10% of
them for gastric ulcer treatment, where 20% of users using it for other cases,
including: weight loss, antihyperlipidemic, memory stimulant and increasing activity
of blood circulation.
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Table 45: Obtaining the effectiveness of using ginger against these
cases
General trend

Number (%)

Agree

84 (84%)

Disagree

16 (16%)

Table (45) shows that 84% of users have efficiency of ginger in treatment of their
cases, where 16% of them have no efficiency.
Table 46: Detecting of any side effect of using ginger
General trend

Number (%)

Agree

8(8%)

Disagree

92(92%)

Table (49) shows that 92% of users have no side effects of using ginger, where only
8% of them have side effects which appear in high doses, including: abdominal
colic, nausea, tachycardia and heartburn.
Table 47: Noting any weird thing after buying ginger
General trend

Number (%)

Agree

6(6%)

Disagree

94(94%)

Table (47) shows that 94% of users have no any weird thing after buying ginger,
where 6% of them have a weird thing, which include: rot of ginger rhizomes.
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Discussion
The present study was conducted to investigate Ginger (Rhizoma Zingiberis) suitability
according to literatures and standard drug (Zingiber officinale capsules) and to obtain the
preparation methods of ginger which has abundant concentration of its active ingredients in
order to improve people concepts and knowledge regarding traditional medicine practices to
prevent diseases.
In this study, the standardization of crude drug is an integral part of establishing its correct
identity. Despite the modern techniques, identification and evaluation of plant drugs by
pharmacognostical studies is still more reliable, accurate and inexpensive means. As the
macroscopical and microscpical characters of Ginger (Rhizoma Zingiberis) which sold in
herbalists in the Gaza Strip were reported. Furthermore, we also have determined whether or not
their features are suitable to literatures and standard drug (Zingiber officinale capsules).
In the literatures, genus Zigiber (Zingiberaceae) comprises about 100–150 species worldwide.
According to United States Pharmacopoeia 2005, whole rhizomes are 5 to 15 cm long, 1.5 to 6
cm wide, and up to 2 cm thick. Whereas, morphological description of other species of genus
Zingiber (Zingiber zerumbet, Zingiber montanum, Zingiber capitatum) includes the whole plant
description leading to impossible differentiation between these species and Zingiber officinale.
When macroscopical characters of samples (powder & rhizome) purchased from herbalists were
compared with data in the literatures, the results have shown that the purchased samples

are

most belonging to Zingiber officinale. (William Charles Evans, 1996; EUROPEAN
PHARMACOEPIA, 2000; USP, 2005)
Moreover, some rhizome samples (1, 2a, 3a, 5a, 9a) have a dark brown color due to presence of
cork in the outer surface (unpeeled rhizomes).
In this study, the observed microscpical characters of purchased samples were compared with
data in the literatures and standard drug. (USP, 2005, EUROPEAN PHARMACOEPIA, 2000)
The results have shown that purchased samples (powder & rhizome) were suitable to United
States Pharmacopoeia 2005 and European Pharmacopeia 2000 , except the hilum was not seen
in a projection toward one end in starch granules of powder samples. This result show some
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discrepancy with those reported in United States Pharmacopoeia 2005 and European
Pharmacopeia 2000, as they are almost entirely simple, flattened, ovoid or sack-shaped with 560 µm long, and up to about 25µm wide and 7µm thick.
In this study, the morphological and anatomical features of ginger samples that purchased from
herbalists in the Gaza Strip have shown that theses samples belong to Zingiber officinale.
Moreover, the anatomical features of these samples were suitable to United States
Pharmacopoeia 2005 and European Pharmacopeia 2000, except the absence of hilum of starch
granules which probably due to collection of rhizome samples before the maturation of the
drug.
The physico-chemical parameters of the powder and rhizome samples including: total ash,
water soluble ash, water-soluble extractive and (90%) alcohol-soluble extractive were estimated
on dry weight basis to determine extent of adulteration as well as to establish the quality and
purity of drug samples (table 10, 11, 12). The results have shown that purchased samples
(powder & rhizome) were suitable to United States Pharmacopoeia 2005.
Furthermore, higher total ash percentage in samples (1) gaza city fresh rhizome, (10b) rafah
governorate powder and (11b) khan yonus governorate powder indicates that these samples
contain a higher content of inorganic minerals than other samples.
Where, samples (8a) khan yonus governorate dry rhizome, (10a) rafah governorate dry
rhizome, (10b) rafah governorate powder have higher water extractive values than other
samples indicate the presence of a higher amount of constituents, which are water soluble as
vitamins, carbohydrates, reducing sugars and proteins.
Samples (2b) north gaza powder, (5b) gaza city powder, (10a) rafah governorate dry rhizome
have a higher alcohol extractive value than other samples indicate the presence of a higher
amount of constituents, which are alcohol soluble as oleoresin.
The preliminary phytochemical investigation of different (cold & hot) extracts (chloroform,
ethanol, water) of the rhizome and powder samples of ginger was carried out. In qualitative
analysis of chloroform extracts (non-saponifiable & saponifiable) fractions, five chemical tests
were carried out on non- saponifiable fraction of chloroform (cold & hot) extracts of rhizome
and powder samples for determination the presence of various phytoconstituents.
112

Volatile oil identification test gave strong positive in all samples of non- saponifiable fraction of
chloroform cold and hot extracts, which responsible for antimicrobial activity, this result
supports the findings of many authors. (Aboaba et al, 2001; Martins et al, 2001)
Carr Price’s reaction and alkaloids identification test including (Dragendroff’s reagent and
Mayer’s reagent) gave negative results in all samples of non- saponifiable fractions of
chloroform cold and hot extracts, which means the absence of carotenoids and alkaloids.
There is another test which gave different results in cold and hot extracts:
Libermann-buchard’s reaction gave negative results in (1′, 4′, 6′) samples of non- saponifiable
fractions of chloroform cold extracts, which means the absence of sterols and terpenoid , where
other samples (2′, 3′, 5′, 7′, 8′) gave partial positive results due to formation of a brownish-red
ring at the contact zone with formation of a very light green color at supernatant layer indicating
the presence of sterols in small amounts. Sterols in modern clinical studies have supported their
role as anti-inflammatory. (Singh, 2006)
While, in non- saponifiable fractions of chloroform hot extract, Libermann-buchard’s reaction
gave partial positive results in all samples indicating the light presence of sterols, these
phytochemical constituents were responsible for the anti-inflammatory activity.

The results showed that non-saponifiable fractions of chloroform hot extracts of ginger rhizome
and powder samples showed better presence of screened phytochemicals qualitatively than nonsaponifiable fractions of chloroform cold extracts.
Another four chemical tests were carried out on saponifiable fractions of chloroform cold and hot
extracts of rhizome and powder samples for determination the presence of various
phytoconstituents, fatty acids identification test, Hirschsohn reaction, Brontrager’s reaction and
Shibata’s reaction gave negative results in both extracts of all samples, which means the absence
of fatty acids, resin acids, anthraquinones aglycones and flavon aglycones, respectively.
Other phytochemical analysis studies revealed the absence of cyanogenic glycosides, lignins,
leucoanthocyanins, catechols, quinons and naphthoquinons in all Zingiber species. (Zakaria et al,
1986).
Regarding the qualitative analysis of ethanol extracts, ten chemical tests were carried out on
both cold and hot extracts, alkaloids identification test including (Dragendroff’s reagent and
Mayer’s reagent), Stiasny’s test, gallic tannins identification, condensed tannins identification,
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Shibata’s reaction, Brontrager’s reaction and Froth test gave negative results in all samples of
ethanol cold and hot extracts indicating the absence of alkaloids, catechols, tannins, flavon
glycosides, anthracyanosides and saponins. This result disagreed with other studies on ethanol
extract of ginger (Zingiber offficinale) which reported that the ethanol extract of ginger was
positive for saponin, alkloides, tannins and flavonoids. (Omoya et al, 2011).
In Baljet’s test, after baljet reagent (9.5 ml of picric acid + 0.5 ml of 10% of NaOH) was added
to each sample of ethanol cold and hot extracts, the resultant solvent was leaved to twenty hours,
where orange red color was formed obviously (strong positive) in all samples of two extracts
indicating the presence of cardiac glycosides, which responsible of cardiotonic activity, except
samples (1′cold, 1 hot) were given partial positive result, due to appearance of a light orange red
color, indicating the light presence of cardiac glycosides, there is a study emphasized that ethanol
extract of ginger (Zingiber offficinale) was positive for cardiac glycosides. (Omoya et al, 2011).
In some tests the results were different between cold and hot extracts of ethanol; as following:
Libermann-buchard’s reaction gave partial positive results in all samples of ethanol cold extract
indicating the presence of sterols in small amounts, while in ethanol hot extract samples,
Libermann-buchard’s reaction gave a partial positive result in sample 1 only, where it gave a
strong positive in other samples of extract indicating the presence of sterols in a higher amounts
which responsible for anti inflammatory activity.
Keller-Kliani test gave partial positive results in samples (1′, 8′) of ethanol cold extract due to
formation of very light bluish-green color at the upper acetic layer which indicate the presence of
a 2- deoxy sugar characteristic of cardenolides in small amounts. Where, it gave strong positive
results in other samples of cold ethanol extract indicating the presence of cardiac glycosides
(cardenolides), while in ethanol hot extract samples Keller-Kliani test gave partial positive
results in sample 1 only, due to formation of very light bluish-green color at the upper acetic
layer which indicate the presence of a 2- deoxy sugar characteristic of cardenolides in small
amounts. Where, it gave strong positive results in other samples of hot ethanol extract indicating
the presence of cardiac glycosides (cardenolides), these phytochemical constituents were group
of steroidal glycosides act as cardiotonic agent, they increase tone, excitability and contractility
of cardiac muscles. (Hajdu et al, 1959)
Reducing compounds identification test gave a partial positive result in samples (1′, 2′, 3′) of
ethanol cold extract due to formation of a brick-red precipitate in small amounts, where in other
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samples it was given a strong positive result due to formation of cuprous oxide in a higher
amounts than (1′, 2′, 3′) samples, indicates presence of reducing sugar, while it gave a strong
positive result in all samples of ethanol hot extract, which indicates the presence of reducing
sugar.
The results showed that ethanol hot extract of ginger rhizome and powder samples showed better
presence of screened phytochemicals qualitatively than ethanol cold extract.
Through majority of the chemical tests, which carried out on chloroform and ethanol (cold &
hot) extracts of sample (1′cold,1 hot), the result was a partial positive, because this sample was a
fresh rhizome which stored in refrigerator at 10◦ C to inhibit dehydration and mould development
of rhizomes, allowing a high content of water (diluted sample).
Finally, the chemical tests were carried out through qualitative analysis of aqueous cold and hot
extracts are Mollisch’s test which gave a strong positive result in all samples of aqueous cold
extract indicating the presence of reducing sugars. While, in aqueous hot extract it gave a
negative result in samples (3, 4, 5) and gave a strong positive result in other samples.
Polyuronoids identification test gave a negative result in all samples of aqueous cold and hot
extracts indicating the absence of polyuronoids.
In total nitrogen analysis of cold aqueous extract for sample 2′( ginger dry rhizome), the average
of total nitrogen was 9.653 %. This percent was considered high indicating that the rhizome
serves as a storage organ for food reserves and nutrients, such as carbohydrates and nitrogen.
Nitrogen is one of the "major" nutrients needed to support good plant growth, as plants use
nitrogen to form amino acids needed in the formation of protein. (Kang, 2006)
In this study, the results of the phytochemical investigation showed that the rhizome and powder
drug samples possessed some of the important secondary metabolites including (sterols, volatile
oils, cardiac glycosides) and carbohydrates as primary metabolite.
These results obtained from phytochemical analysis make the plant useful for treating different
ailments and having a potential of providing useful drugs for human uses.
The TLC scanning of Rizoma zingiberis samples was carried out using three solvent system for
both chloroform (saponifible & non-saponifible fractions) and ethanol (cold & hot) extracts in
order to obtain a larger amount of compounds. Literature survey showed that chief
phytoconstituents of this plant are gingerol and shogoal.
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Present phytochemical analysis of Rizoma zingiberis samples displayed presence of these two
compounds on the basis of their Rf values.
The researcher notes that the second solvent system (toluene: ethyl acetate; 93, 7) is the best one
for TLC analysis of chloroform extracts as it gave a high number of spots which separated with
some distance, where results are resumed in the following:
In non-saponifiable fraction of cold chloroform extract by using the second solvent system
(toluene: ethyl acetate; 93, 7) (Annex no. 4), under UV light at

254

nm, one of two major spots of

the standard drug were appeared in all samples with the same color (violet), size and Rf value
(0.9) except sample (1′), while in samples (4′, 5′,6′, 7′, 8′) Rf values of another major spot of
standard were differ than standard drug due to the presence of other compounds which may
affect on migration process of spots. So, the second major spot wasn’t appear in these samples at
the same Rf value of the standard drug (table 19).
After spraying with vanillin sulphuric acid, appearance of three small spots in standard with the
same color (light violet), size and Rf values (0.44, 0.37. 0.29) with samples (4′, 5′,6′, 7′, 8′),
indicating containing of the same compounds.
Appearance of new spot in 3′ and 4′ with the same color (light blue), size and Rf value (0.29),
indicating the presence of the same compound.
While, in TLC profile of non-saponifiable fraction of chloroform hot extract (Annex no. 4),
under UV light at

254

nm, sample (3) was given one spot of two major spots at the same Rf value

(0.8) of the standard drug with pink color where, other samples were given it at Rf value (0.9),
may be due to presence of different compounds that leading to differences in migration process.
Sample (7) gave four spots indicating the presence of more active ingredients than other samples.
After spraying with vanillin sulphuric acid, appearance of two spots in the standard drug with
dark violet color which also appeared in sample (3) at the same Rf value (0.2, 0.3) with lower
intensity of color (violet), indicating the presence of the same compounds. Other samples were
given a spot at the same Rf value (0.3) of the standard drug except sample (1) but at smaller size
and lower intensity of color (light violet) indicating the presence of the standard drug and
appearance of blue color of spot at Rf value (0.2) which was appeared under UV light at samples
(3, 4, 6, 7, 8).
In saponifiable fraction of chloroform cold extract, in TLC profile (Annex no. 5) under UV light
at 254 nm the results were differ, as all samples contained the standard drug except sample (5′), as
the standard drug was given four spots which none of them were appeared in sample (5′), While,
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all these spots were appeared in sample (3′) at the same color and Rf value, in sample (2′) three
of these spots were appeared at the same color and Rf value and other samples were given two of
these spots at the same color and Rf value (table 23), indicating that sample (3′) more rich in
active ingredients than others.
After spraying with vanillin sulphuric acid, appearance of spot in the standard drug and other
samples which closed to spots which appeared under UV light at Rf value (0.3) and color
intensity differs as in st. and samples (2′, 3′, 4′) it was dark blue, where in others it was a light
blue, while, In TLC profile under UV light at

254

nm of saponifiable fraction of chloroform hot

extract (Annex no. 5), all samples contain the standard drug as two spots of it were appeared in
all samples with the same size, color (pink) and Rf value (0.9, 0.3), where, three of its spots were
appeared in samples (2, 5), indicating the presence of the standard drug at a higher amounts than
others.
After spraying with vanillin sulphuric acid, Appearance of blue color which close to UVspots in
st. and all samples at Rf value (0.3).
Spots which appeared under UV light with Rf value (0.9) were appeared with violet color in st.
and samples (3, 4), where, in samples (1, 2) they were blue in color and others have a light blue
color.
In comparison between TLC profiles of saponifiable fractions of both cold and hot chloroform
extracts, the researcher demonstrated that all samples of a hot extracts under UV at

254

nm

contained the standard drug, where in cold extracts most of samples contained the standard drug
under UV at 254 nm.
There is no phytochemical studies carried out on chloroform cold and hot extracts with its two
saponifiable and non-saponifiable fractions, that makes this study a pioneer one in
phytochemical analysis studies.

Also, ethanol extract (cold & hot) was analyzed by TLC by using three solvent systems to assure
the researcher results (Annex no. 6). Where, the third one is better than others due to obtaining of
more separated spots after spraying with vanillin sulphuric acid.
When, third solvent system (n-hexane: ethyl acetate; 70: 30) used, no spots were appeared for
samples under UV light at

254

nm in both extracts. Where, in ethanol cold extract after spraying

with vanillin sulphuric acid, two spots of the standard drug were appeared in samples (5′, 8′) at
Rf value ( 0.4, 0.5) with a very light blue color and one spot was appeared in samples (6′, 7′) at
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Rf value ( 0.4) with a very light blue color. while, in ethanol hot extract after spraying with
vanillin sulphuric acid, one spot was appeared in samples (1, 5, 7, 8) with a very light blue color
at Rf value (0.4), indicating the presence of the same compound.
In order to investigate the relation between phytochemical analysis of ginger samples,
knowledge of herbalists about ginger and using methods of ginger by users, discussion of the
questionnaire made in accordance with information pattern followed in data base derived from
its two parts (one belongs to herbalists and another belongs to users) in the same manner.
Regarding to herbalist, this study includes the distribution of herbalists according to age and
educational degree. Distribution of herbalists by age groups shows that the majority of herbalists
are more than 40 years (40%), where the minority are less than 30 years (24%), this is a logical
consequence because the traditional practice is very often taken over from a family member
(parents or grandparents).
The present study shows that 48% of herbalists had a secondary educational degree, where the
minority (8%) had a diploma as, level of education is not an important determinant for herbalists
because it is a hereditary profession.
The fact that (100%) of the herbalists in present study had a knowledge about ginger, in spite of
(52%) of them obtain these information through trust person, which in fact it is not considered a
scientific resource for obtaining of information.
The study shows that (100%) of herbalists believe that dry ginger is more used, which agreed
with phytochemical analysis of ginger samples.
The vast majority of herbalists (92%) note that powder of ginger is more used due to using
ginger as food spices.

Sixty-eight percent of herbalists prescribe ginger for rheumatoid arthritis, where 12% of them
prescribe ginger for hypertensive patients, and 36% of them prescribe it for other cases which
include: cough and cold treatment, tonsillitis, sexual stimulation, immune system stimulation,
general tonic and as antihyperlipidemic. Most of prescribed cases of using ginger agree with
clinical studies, as they demonstrated anti-arthritic effects of ginger root extract, due to inhibitory
effects of ginger root extract on NO and PGE2 production. (Chwan-Li Shen et al, 2005)
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Researchers reported that gingerol and shogaol cause vagal stimulation leading to a decrease in
both the blood pressure and heart rate. (Suekawa et al, 1986)
Ginger is valuable for preventing and treating colds, sore throats, tonsilitis and inflammation of
mucus membranes, due to pain relieving, antiseptic, antioxidant and anti-inflammatory activity
and containing of antiviral compounds. (Denyer et al, 1994; Tjendraputra et al, 2001)
Ginger oleoresin has been reported to inhibit elevation in serum and hepatic cholesterol
concentrations in rats by impairing cholesterol absorption. (Gujral et al. 1974)
In an article some Saudi scientists asserted that ginger extracts significantly increase sperm
motility and quantity (Motility means capable of moving spontaneously and independently).
(Qureshi et al, 1989)
Herbalists have a good knowledge about ginger as, most of prescribed cases of using ginger are
investigated scientifically.
Fifty-six percent of herbalists prescribe ginger to be used as a food spices, where, (24%) of them
prescribe it by infusion. In fact, phytochemical analysis of different ginger samples demonstrate
that infusion of ginger is a good preparation method for obtaining of its active ingredients.
Where, by a cold maceration the researcher notes that amount of active ingredients is lower
qualitatively, this may be due to placing the drug samples with a solvent for 24 hours which not
enough, as we suggest to place them for more than 24h. While, using ginger as food spices will
loss most of its active ingredients including; oleoresins (gingerol) and volatile oils due to
excessive heat exposure. (Afzal et al, 2001)
Sixty-eight percent of herbalists are not prescribe ginger in first trimester of pregnant women for
nausea and vomiting treatment, which disagrees with the clinical trials. Ginger, when subjected
to clinical trials among pregnant women, was found clinically effective against nausea and
vomiting. While safety concerns exist in the literature for this herb with regards to its use by
pregnant women, no clinical evidence of harm was observed. (Keating et al, 2003)
Regarding users of ginger, this part of study includes the distribution of users according to age,
educational degree and job. The present study shows that the majority of ginger users (44%) are
between 30- 45 years old, due to many causes; they find it easier to reach herbalists,
nonresponsive to medical treatment, remote appointment for specialist or consultant, long
waiting for consultation of physicians and expensive fees of physicians. Sixty-nine percent of
ginger users have bachelor educational degree and (27%) of them are pharmacists, due to
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dissatisfaction with physician's diagnosis, preference of natural materials and they are more
aware of hazards of using chemical drugs.
The vast majority (99%) of users in the study have information about ginger, while (39%) of
them depend on websites as resource of their information, which a non trusted source of
information except the scientific websites.
In present study, (71%) prefer to use dry ginger as, it is more available and easier to be stored
than fresh ginger which stored in a refrigerator.
Seventy-four percent of users getting ginger from herbalists, where (9%) of them getting it from
a vegetable market, because they believe that herbalists have a good knowledge about natural
remedies.
Seventy-five percent of users prefer to use a powder of ginger, due to using it as food spices.
Regarding the preparation methods of ginger, the majority (49%) of users use it as food spices,
where (13%) of them prepare it by a cold maceration. There is no quantitative analysis studies of
different preparation methods of ginger. Furthermore, in present study the researcher
demonstrate that a cold maceration is a good preparing method of ginger when it lasts for more
than 24 hours.
Forty-seven percent of users use ginger to prevent diseases, which agree with the researcher
expectation as most people believe that prevention of diseases is better than cure, where 10%
only of them use it for gastric ulcer treatment which means that (90%) of them do not use ginger
for gastric ulcer treatment as these thoughts about ginger are common in our society due to non
suitable preparation methods of ginger which causing loss of its active ingredients. Many clinical
trials investigate the effect of ginger as protectants against gastric lesions as the oral
administration of ginger significantly prevents gastric mucosal damage. (Yamahara et al, 1988;
Goso et al, 1996)
Others of users (20%) use ginger for weight loss, antihyperlipidemic activity,

memory

stimulantion and increasing activity of blood circulation. All of these uses agree with clinical
studie. While, there are no scientific studies of how the ginger effect on weight loss. However,
ginger plays an important role in neutralizing intestinal imbalance. It is extremely helpful for the
digestive system. Helping to regulate and cleanse the digestive tract, colon and liver, in a timely
manner displaying harmful faecal matter, eliminating intestinal parasites, so that the ginger for
weight loss has a huge impact on the control of cholesterol, which is often associated with
obesity. (Ahamed et al, 1979; Yamahara et al, 1990)
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Clinical trials demonstrate that ginger could attenuate the memory impairment which might be
related to its antioxidant effect. (Jintanaporn Wattanathorn et al, 2011)
Many medical studies have demonstrated ginger's positive effects on improving blood
circulation, according to a 2008 review published in the "Indian Journal of Pharmaceutical
Sciences." Its effects work in various ways, including reducing the aggregation of blood platelets
and assisting with high blood pressure, according to the National Institutes of Health.
Eighty-four percent of users obtain the effectiveness of ginger in treatment of their diseases,
which indicates that using ginger as food spices causes a partial loss of ginger oleoresins
(gingerols).
The vast majority (92%) of users haven’t any side effects when use ginger, where (8%) note
some of side effects which appear at high doses, this may be due to a wrong preparation
methods, mixing ginger with other herbs or other placebo effects. Obtaining of side effects of
ginger disagrees with literatures as there is a lack of clinical safety and toxicity data for ginger
and further investigation of these aspects is required.
The vast majority (94%) of users haven’t any weird thing after buying ginger, where the rest of
them suffer from the rot of ginger rhizomes due to bad storage conditions, as ginger rhizomes
should be kept in a cool dry place for the dormant period. Some air movement is necessary to
prevent mold from sprouting. The addition of paper towels, shavings, or anything else to prevent
the rhizomes from “sweating” on top of a flat surface will prevent moisture from building up
underneath the rhizomes, causing rot of ginger rhizomes. (Aliza, 2006)

121

Conclusion
This study regarding the phytochemical screening and ethnopharmacological uses of
Zingiber officinale considered one of the pioneer studies in this field in the Gaza Strip.
The researcher can conclude the most important issues as following:
1. The use of plant as medicine is as old as human civilization. Exploration of traditional
knowledge for cures to common diseases is an attractive prospect.
2. Anatomical and morphological evaluation of Rhizoma Zingiberis different samples
which purchased from different herbalists in the Gaza Strip has shown that these samples
are belonging to Zingiber officinale. Thus, our study is an important landmark in correct
identification of this drug in the Gaza Strip.
3. This study confirms the quality and purity of Rhizoma Zingiberis samples purchased
from the herbalists in the Gaza Strip through physico-chemical analysis.
4. Both Chloroform extracts (cold & hot) of samples yielded similar phytochemical
constituents;

however, hot extracts

possessed better presence of screened

phytochemicals qualitatively.
5. Both ethanol extracts (cold & hot) of samples yielded similar phytochemical
constituents; however, hot extracts

possessed better presence of screened

phytochemicals qualitatively.
6. Cold aqueous extracts of different drug samples revealed better presence of
carbohydrates qualitatively than hot aqueous extract.
7. Qualitative phytochemical analysis of non-saponifiable fraction of chloroform extract
reflect the presence of steroids and volatile oils in cold and hot plant extracts. These
bioactive components are known to be anti inflammatory and antimicrobial in nature.
8. Qualitative phytochemical analysis of cold and hot ethanol extracts showed the presence
of cardiac glycosides. This finding give credence to the traditional medicinal application
of ginger as remedy for some cardiac ailments.
9. In TLC analysis of chloroform extracts the second solvent system (toluene: ethyl acetate;
93: 7) is the best one regarding different Rf (Retention factor) values of various
phytochemicals which provide valuable clue for separation of these phytochemicals.
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10. In TLC analysis of saponifiable fractions of chloroform hot extracts by using three
solvent systems under UV light at 254 nm, all samples contain the standard drug.
11. Herbalists play a vital role in the health seeking behaviors of the community, as the
majority of ginger users getting it from the herbalists.
12. The vast majority of people in our society prefer to use a dry ginger in the form of
powder to prevent diseases.
13. Most of the herbalists prescribe ginger for treatment of rheumatoid arthritis.
14. No one of the herbalists prescribe ginger for treatment of nausea and vomiting in the first
trimester of pregnant women.
15. Miss use of ginger implies several side effects such as heartburn.
16. There is evident lack of knowledge for both community and herbalist regarding real
benefits and uses of ginger.
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Recommendation
The following recommendations were considered by the researcher as an outcome of this
study:
1. The pharmacognostical and phytochemical evaluation of each plant used in
traditional medicine must be carried out to ascertain the identity and to determine
the quality and purity of plant material.
2. Attempts must be made to quantitatively examine the active principles of ginger,
to standardize the product in order to obtain the most beneficial effects.
3. The isolation of pure compounds of ginger offers pharmacognosy groups an
attractive new era of research ranging from investigating the biological active
principles and their mode of action and potential drug interaction to quality
control and involvement in clinical trials.
4. Improving the knowledge of the herbalists regarding the suitable storage
conditions and preparation methods of plants through cooperation with plant
scientists to reduce inequalities and disseminate health information because they
serve as a valuable tool for population-based health prevention and promotion
approaches in achieving health for all.
5. The single authorized information gathering must be from scientific books or
scientific internet sites not public “Montadayat” sites.
6. There must be more attention for the preparation methods of ginger in order to
obtain a good yield of phytoconstituents.
7. The most beneficial and useful recipes for ginger are infusion and cold
maceration.
8. The most beneficial and useful recipes for ginger:


For arthritis by infusion or cold maceration in lipid
medium (soup or with butter)
 As cardiotonic or general tonic, by cold maceration
(24h) in aqueous medium.
9. More studies are required on the kinetics of ginger and its constituents and on the
effects of their consumption over a long period of time.
10. Further studies on ginger to prove its efficiency and safety among pregnant
women for nausea and vomiting treatment.
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Annex no.2
Questionnaire
االستبانة التي قام بتعبئتها العطارين و مستخدمي الزنجبيل

رسالة تعريفية
انا الباحثة /سها محمد فضل سالم  ,اقوم بدراسة بحثية تتعلق باالستخدامات المتعددة
للزنجبيل وكيفية هذه االستخدامات فى قطاع غزة ويقوم باالشراف على الدراسة
برنامج الماجستير فى العلوم الصيدالنية بجامعة االزهر حيث تهدف الدراسة الى ايجاد
افضل طريقة الستخدام الزنجبيل للحصول على اكبر تركيز من المواد الفعالة اضافة
الى معرفة االستخدامات المتعددة للزنجبيل فى الطب الشعبى فى قطاع غزة.
المشاركة في هذا االستبيان تطوعية ,أشكر مشاركتك الن إجاباتك سوف تلعب دورا
مهما بالنسبة لي.
سيستغرق تعبئة هذا االستبيان نحو عشر دقائق المعلومات المعطاة سوف تبقى طي
الكتمان ولن يطلع عليها أحد باستثناء فريق البحث.

حالة االستجابة

 -2ممتنع

- 1مستجيب

141

القسم االول  :اسئلة خاصة بالعطار
أوال  :بيانات تتعلق بالعطار

درجة التعليم :

العمر:

 .1هل لديك اى معلومات عن الزنجبيل ؟
ب .ال

أ .نعم

 .2ما هو مصدر حصولك على هذه المعلومات؟
أ .انترنت
د .كتاب

ج .تلفزيون

ب .راديو
ه .شخص تثق به

 .3ما هو الزنجبيل االكثر استخدام ؟
أ .االخضر

ب .المجفف

 .4ما هو الشكل االكثر استهًلكا للزنجبيل ؟
ب .مسحوق الزنجبيل

أ .ريزومات الزنجبيل

 .5ما هى الحاالت التى تصف لها تناول الزنجبيل؟
أ .الغثيان والقيء في االشهر االولى من الحمل
ج.مرضى ارتفاع ضغط الدم
ه .لعًلج قرحة المعدة

ب.مرضى القلب
د.مرضى التهابات المفاصل
و .أخرى

أذكرها

 .6ما هى طريقة وصفك لتناول الزنجبيل؟
أ .نقيع بارد
ج .غلي بالماء

ب .نقيع ساخن
د .يضاف للطعام كبهار
141

 . 7ما هى الحاالت التى ال تنصحها بتناول الزنجبيل؟
أ .الغثيان والقيء في االشهر االولى من الحمل
ج .مرضى ارتفاع ضغط الدم
ه .قرحة المعدة

ب .مرضى القلب
د .مرضى التهابات المفاصل

142

القسم الثاني  :اسئلة خاصة بال ُمستخدم
أوال  :بيانات تتعلق بال ُمستخدم
درجة التعليم :

العمر:
المهنة:
 .0هل لديك اى معلومات عن الزنجبيل ؟
أ .نعم

ب .ال

 .0ما هو مصدر حصولك على هذه المعلومات؟
أ .انترنت
د .تلفزيون

ج .راديو
و .شخص تثق به

ب .العطار
ه  .كتاب

 .3ما هو الشكل المفضل الستخدامك الزنجبيل؟
ب .الزنجبيل المجفف

أ .الزنجبيل االخضر

 .4من اين تحصل/ين على الزنجبيل ؟
أ .العطار

ج .سوق الخضار

ب .السوبرماركت

 .5كيف تفضل/ين الحصول على الزنجبيل؟
ب .ريزومات الزنجبيل

أ .مسحوق الزنجبيل

 .6ما هى طريقتك الستخدام الزنجبيل؟
أ.نقيع بارد
ج .غلي بالماء

ب .نقيع ساخن
د .يضاف للطعام كبهار

ان وجد طرق اخرى ،فما هى؟
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 .7لعًلج اى الحاالت تستخدم/ين الزنجبيل؟
ب .بحة الصوت
د.التهابات المفاصل
و .اخرى

ا .كوقاية من المرض
ج .قرحة المعدة
ه .لتدفئة الجسم فى فصل الشتاء
ان وجد حاالت اخرى ،فما هى؟

 .8هل وجدت فعالية ضد الحاالت التى تستخدم/ين لها الزنجبيل؟
ا .نعم

ب .ال

 .9هل الحظت اى عرض/اعراض جانبية الستخدامك الزنجبيل ؟
ا .نعم

ب .ال

ان وجدت ،فما هى؟

 .02هل الحظت وجود شئ مقلق بعد شرائك للزنجبيل ؟
ا .نعم

ب .ال

في حالة اإلجابة نعم  ,اذكرها:

144

Annex no.3
Standard drug
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Annex no.4
TLC plates of non-saponifiable fractions of chloroform cold & hot extracts


TLC plates of non-saponifiable fractions of chloroform cold extract
A. Under UV254 light
 plate no. 1 (solvent system A)

 plate no. 2 (solvent system B)
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 plate no. 3 (solvent system C)

B. After spraying with vanillin sulphuric acid reagent
 plate no. 1

 plate no. 2

147

 plate no. 3



TLC plates of non-saponifiable fractions of chloroform hot extract

A. Under UV254 light
 plate no. 1 (solvent system A)
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 plate no. 2 (solvent system B)

 plate no. 3 (solvent system C)

B. After spraying with vanillin sulphuric acid reagent
 plate no. 1
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 plate no. 2

 plate no. 3
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Annex no.5
TLC plates of saponifiable fractions of chloroform cold & hot extracts


TLC plates of saponifiable fractions of chloroform cold extract
A. Under UV254 light
 plate no. 1 (solvent system A)

 plate no. 2 (solvent system B)
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 plate no. 3 (solvent system C)

B. After spraying with vanillin sulphuric acid reagent
 plate no. 1

 plate no. 2
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 plate no. 3



TLC plates of saponifiable fractions of chloroform hot extract
A. Under UV254 light
 plate no. 1 (solvent system A)

 plate no. 2 (solvent system B)
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 plate no. 3 (solvent system C)

B. After spraying with vanillin sulphuric acid reagent
 plate no. 1

 plate no.2
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 plate no. 3
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Annex no.6
TLC plates of cold & hot ethanolic extracts


TLC plates of cold ethanolic extract
 After spraying with vanillin sulphuric acid reagent
 plate no. 1 (solvent system A)

 plate no. 2 (solvent system B)

 plate no. 3 (solvent system C)
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TLC plates of hot ethanolic extract
 After spraying with vanillin sulphuric acid reagent
 plate no. 1 (solvent system A)

 plate no.2 (solvent system B)

 plate no.3 (solvent system C)
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Annex no.7
Recipes of ginger in traditional medicine
Globally:
 Ginger Iced Tea
A strong iced tea, made with fresh ginger. (Pepita, 1999)
Ingredients:


5 tea bags



1-inch piece of fresh ginger



Sugar, to taste
Preparation
Slice ginger root into thin slices and crush. Heat 1 quart of water and let tea steep with
the ginger. Let steep over low heat for at least 10 minutes. Strain out tea and ginger slices and
add sugar. Let cool and serve over ice.
 Ginger Truffles
Ginger Truffles are a white chocolate-based truffle with a bold ginger taste that comes from both
powdered ginger and candied ginger. This recipe yields about 24 small 1-inch truffles. (Deborah,
1997)
Ingredients
 6 oz white chocolate chips (about 1 cup)
 5 tablespoon (2.5 oz) butter, diced
 3 tablespoon heavy cream
 pinch salt
 1/3 cup candied ginger, finely chopped
 1/2 teaspoon ground ginger
 12 ounces white candy coating
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Preparation
1. Place the chocolate chips, cream, butter, and salt in a medium microwave-safe bowl and
microwave in 30 second intervals until melted, 1-2 minutes. Because white chocolate is prone to
overheating, it’s a good idea to stop heating it before all the chips are melted, and simply stir
until the residual heat melts all the chocolate.
2. Stir in the ground ginger and the chopped candied ginger, reserving two tablespoons to use as
decoration. Place clingwrap over the top of the white chocolate and refrigerate until firm enough
to scoop, about 2 hours.
3. Use a teaspoon or a small candy scoop to form small 1” balls. Dust your palms with powdered
sugar and roll them between your palms to make them perfectly round. Place them on a foil-lined
baking sheet and return the truffles to the refrigerator while you prepare the white chocolate
coating.
4. Place the coating in a microwave-safe bowl and microwave until melted, stirring after every
30 seconds to prevent overheating. Once melted and smooth, allow it to sit at room temperature
for 5-10 minutes until it has cooled down. It should still be liquid and fluid, but not very hot to
the touch.
5. Using forks or dipping tools, dip a truffle into the melted candy coating until it is completely
submerged. Remove it from the coating and drag the bottom across the lip of the bowl to remove
excess chocolate. Place it back on the baking sheet and repeat with remaining truffles and
coating. While the chocolate is still wet, top each truffle with a sliver of candied ginger.
6. Refrigerate the truffles until the white chocolate coating is set, about 15 minutes. Store Ginger
Truffles in an airtight container in the refrigerator for up to two weeks. Allow them to sit at room
temperature for 20 minutes before serving for best taste and texture. (Deborah, 1997)
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 Pickled Ginger
Pickled ginger is usually served with sushi and is called gari. It's best to use fresh young ginger
(shin shoga) to make gari. (Deborah, 1997)
Ingredients


2 lb fresh young ginger (shin shoga)



2 teaspoon salt



3 cups rice vinegar



2 cups sugar
Preparation
Wash young ginger root and rub off skin. Slice the ginger thinly and salt them. Leave salted
ginger slices in a bowl for about one hour. Dry the ginger slices with paper towels and put them
in a sterilized, heat-resistant container/jar. Mix rice vinegar and sugar in a pan and bring to a
boil. Pour the hot mixture of vinegar and sugar over the ginger slices. Cool them. Pickled ginger
changes its color to light pink. (If you are using old ginger, it might not turn pink naturally)
Cover the jar and store it in the refrigerator. (Deborah, 1997)
Regionally
 Onion & parsley salad with ginger
A very distinctive, elegant dish, packed with delightful flavors and textures. (Nigella, 2011)
Ingredients
medium onions, thinly sliced (3 varieties – red, yellow, white)
3 tablespoons coarsely chopped flat-leaf parsley
1.5 tablespoon lemon juice
1.5 tablespoon extra-virgin olive oil
Fresh ginger, slivered
Coriander seed
Pinch salt
Freshly ground black pepper
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1 Pita, cut in 6 wedges
2 Cloves fresh Garlic
2 Bunches red leaf lettuce or radicchio, washed
6 large dates (preferably Medjool)
Feta cheese
Sesame seeds, toasted

Preparation
Soak the onions in 2 cups hot water for 4-5 minutes. Drain and dry on paper towels. Add the next
7 ingredients and mix together. Refrigerate.
Drizzle pita slices with olive oil, rub with garlic cloves and toast under broiler.
Carefully slice and pit dates (creating a pocket). Stuff with feta and roll in toasted sesame seeds.
Plate onion salad with red leaf lettuce or radicchio, and add pita slice and roasted stuffed date.
(Nigella, 2011)
Locally
 Ginger Tea Recipe

Ingredients
1/2 inch piece of crushed ginger
4 tea bags
1/2 teaspoon aniseed
4 tablespoon sugar
1.5 cup of milk
2.5 cup of water

Preparation
Boil two and a half cups of water along with ginger, sugar and aniseeds in a deep pan. Reduce
heat and simmer for five minutes. Add the milk and bring the mixture to a boil again. Add tea
bags, cover and let the tea infuse for two to three minutes. Strain the tea and serve hot.
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