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During flowering season from September 2007 to December 2007, ethno medicinal information, as well as
Spiritual remedies, documentation carried out among Orthodox Christian people of Gondar zuria district in
northwestern Ethiopia. Based on the local utilization of plants and the aboriginal knowledge provided by the
orthodox Christian people were documented. Field survey and personal discussion method has been used for
collection of data. A list of 33 therapeutically, potential plants of 31 genera, 30 species belonging to 24 families
identified by its taxonomic characters. The plants with their local names, ethno therapeutic claims including
mode of preparation and method of applications to treat common illness and socio demographic profile of
informants and spiritual remedies given by the Orthodox Christian priest in this district are studied.
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INTRODUCTION

The World Health Organization (WHO) defines traditional
medicine as 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 and maintain well-being
(1). In prehistoric culture, the mixture of herbal potion
together with religious ritual and magic like formulas
were part of all healing practices. Ethiopian society is
not an exception to these traditional healing practices.
Peoples here follow customs of Christian, Muslim, Jewish
and other primitive religious rituals together. Today in
Ethiopia up to 80% of the population uses traditional
healing practices (2).

Most of the herbal remedies are interrelated to
Ethiopian Orthodox Christianity religious practices.
Priests of the church always taking the cross where ever
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they go and bless the people is usual here and they give
massage over the disease-affected part with the cross.
With the help of incantation, priest convert ordinary
water to holy water, they spill it over the patients, and
they enchantment spiritual words to drive away the
evil spirit from the people those who suffered by evil
attack. Apart from this, priests are giving the herbal
remedies.

The fame of traditional religious-magical healings
and herbal healings in villages is due to the lack of
modern health care facilities. The statistical data shows
the average physician to population ratio is 1:51042 and
orthodox priests to people ratio is 1: 100(3).So, there is
no surprise that, the local populations seeks traditional
medicine from orthodox priests and consider the Bible
as more than the doctors. These traditional religious
healings practices are common in all the villages and it is
easily reachable for the people commonly, economically
and geographically.
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2. MATERIALS AND METHODS
Ethnography of study Area

The Gondar zuria district is one among 18 districts in
Ambhara region in northwestern part of Ethiopia. It is at
the distance of 700 km from northwest to Addis Ababa,
the capital city of Ethiopia. This district is astronomically
located at 12° 40’N latitude 370" 45’E- longitude. It lies
at an altitude of 1550 to 1800 m above the sea level. It
receives an annual rainfall of 711.8 to 1822 mm and
monthly temperature from 18'c to 22°c. There are seven
major native tribal groups in this district accounting,
Agew 0.04%, Amhara 91.23%, Kement 8.25%, Tigraway
0.15%, Weyito 0.15%, others 0.15%. The total population
size in this area is 258,146 among these males are 130,723;
females are 127,423.The total area of Gondar zuria district
is 1,286sq.km, with a population density of 200.6 per
sq.km. As per topography, the major areas surrounded by
hills and gentle slopes and partially bounded by higher
elevation. The dominant soils here are shallow combisol,
silt clay loam, and are brown in color. The soil depth is in
between 20 to 70 cm. This area bordered by districts like
Belesa at East, Denbya at West, Lay Armacheho, Wegera at
north and Lake Tana and south Gondar in south (4).

Study Design

Ethno medicinal survey carried out during the flowering
season that facilitated perfect identification of plants, as
well as maximum availability of crude drugs in the market
for sale, during these months. By using a semi structured
questionnaires as per the standard guidelines (6).The
interview carried out in Amharic language, which is
the regional language of this district. Field trip made in
villages of this district to collect the ethno medicinal
information as well as the spiritual remedies from priests
(spiritualist), traditional healers, herb sellers, farmers,
and patients. After had first interview with informants,
we again went after a month and taken second interview
with same informants who we met in first meeting to get
strong consent over name and usage of plants. For ethical
consideration in each village, the local community
leaders informed about the aim and the purpose of this
study and requested to cooperate. Each informant asked
to get consent verbally to participate in this study.

Sampling and Data Collection

The cross sectional study was made in Gondar zuria district
of north west Ethiopia which includes major village
settlements like; Gabrael, Sandaba, Netrha, Tekara, Azezo,
Gonderoch Marium, Deg Abo, Laye Teda, Brehala Mecha,
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Abune Simra, Mardo, Jeja, Farka and Besan. The informants
selected based on their traditional medicine knowledge.
The volunteer informants were in the age group of 35 to 75
years. From this group the interviewed males number=93
(86.91%) are dominant, compared to females n=14
(13.08%). Among traditional healers n=19 all are men,
priests n=55 all are men, farmers n=10(men 8, women 2),
patients n=9 (men 6, women 3), herb sellers in the market
n=14(men 5, women 9). All the informants were Orthodox
Christians belonging to the Amharic ethnic group. With
reference to the education status of informants, illiterate
are n=36(33.64%), church educationist n=48(44.85%),
before 1970, instead of going to school, students were
studied, bible at church. Learn Geez’e language along with
the rapeutic usage of plants, medico magical remedies,
including fortune telling, techniques used to drive out evil
spirit, amulet preparation, baptism, diagnose of diseases
by using mirror etc. Primary school educationist n=15
(14.01%), Secondary school educationist n=8 (7.47%).
The majority of informants gained healing knowledge,
from their ancestors are n=47 (43.92%). From orthodox
Christian churches are n=51 (47.66%). From their friends
are n=2 (1.86%) and from the traditional healers are n=7
(6.54%). With reference to years of healing experience of
traditional healers; 15 years and above are (68%), 12 years
are (26.2%) and less than 10 years are (5.8%).

Apart from the socio demographic profile, informants
interviewed for the standard questionnaires as to which
plants and what parts of the plant, the local population
uses and for which purpose; subsequently the plants of
importance to the local people were documented. This
includes local name of the plant, mode of preparation,
route of administration and dose. At the end of the
interview, plant specimen collected and identified by its
taxonomic characters, and prepared herbarium deposited
in Department of Pharmacognosy, School of Pharmacy,
University of Gondar.

Data analysis

EPI info version 3.2 statistical package used for entry and
calculating qualitative and quantitative data. Any logical
and consistency error identified after revision of the
original completed questionnaires. Facilities in MS excel
spread sheet were utilized to make simple calculation,
determining proportions and Informant consensus factor
(ICF) values were determined to evaluate the consensus
among traditional healers for potential anticancer plants.

RESULTS

This survey has documented about 33 plants of 31 genera,
30 species belonging to 24 families found to have utilized
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in the traditional health care delivery system of the people
in Gondar zuria district [Table 1]. Totally 37 different
diseases including; all types of cancer, male impotence,
jaundice, tonsillitis are treated by 42 formulations made
by traditional medical healers from 33 plants. Among
these leaves were in highest numbers n=24 (53.33%)
followed by roots were n = 8 (17.78%), and seeds were
n=6 (13.33%) barks were n=5 (11.11%) and whole plants
were n=2 (4.45%).The main route of drug administration
is oral n=29 (67.44%), followed by external application
n=13 (30.23%) and inhalation n=1 (2.33%). For oral
administration, a cupful of extract given and it was
estimated 150ml. The most of the plant preparations were
from single plant and the plant products were consumed
in the form of decoction 21.42 % (9), juice 28.57 % (12),
paste 38.09 % (16), infusion 7.14 % (3), oil 2.38 % (7),
suspension 2.38 % (1), are given orally. Macerated material
paste mixed with butter or honey, applied externally.
Among the Plant families, each five species belonging to
Euphorbiaceae and Fabaceae respectively and two species
recorded in the family of Celastraceae.

This study was found that four plants namely, Acalyph
acrogyna Pax, Carissa spinarum L., Maytenus ovatus
(Wight&Arn.) Loes., and Macaranga capensis (Bail.) Benth.
Ex.Sim is using to treat all type of cancer in this district. A
group of researchers in National Cancer Institute (NCI) USA
isolated Maytansine from Maytenus ovatus (Wight &Arn)
Loes, Celastraceae (6). In 1977, the above-cited institute
carried out clinical trial with Maytansine at the same time
a group of Anamycin antibiotics that are same structure
to Maytansine were also isolated from a fermented broth
of Nocardia (7). The ICF calculation of anticancer plants
as follows, Carissa spinarum L., (ICF = 0.14) frequency 21
Maytenus Ovatus (Wight & Arn.,) Loes, (ICF = 0.11) 26
frequency Acalyph acrogyna Pax. (ICF = 0.16) frequency 18.

DISCUSSION

In ancient period, Egyptian Abushakir who wrote “Bahre-
Hasab” (Ocean of mathematics) which has contains more
than 2000 pages, written in Arabic language latter it
converted into Gee’ze language, which describes many

Table 1. list of plants using by people of Gondar zuria district, northwestern Ethiopia

Plant name, Family &
Local name in Amharic :A

Part used Application & route
of administration

Mode of preparation& Dosage

Acalypha acrogyna Leaf All types of Cancer /
Pax.,Euphorbiaceae Juss A: oral

Gullo

Adansonia digitata L., Bark Cholera, bloating of

Bombacaceae A: Bamba stomach /oral

Asparagus africanus var. Bark Syphilis /oral
abyssinicus Fiori.,Liliaceae A:

setkest

Brucea anti dysentrica |. F, Leaf Leprosy, scabies and

Mill., Simaroubaceae A: Abalo

Leaf Syphilis, chronic

diarrhea./oral
Calpurnia aurea Baker Leaf
Fabaceae A: Digita /oral
Carissa spinarum L., Leaf
Apocynaceae A: Agam

Twigs & leaf Throat cancer /oral
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skin diseases /external

Ascariasis, gastric ulcer

Snake bite/external

Fist of leaf is grinded with stone mortar; pestle,

the resultant paste is mixed with honey, and given
orally in morning. The leaf is heated and applied
externally over the tumor-affected area until cure

A teaspoon of bark powder boiled with water to
make decoction and a cup of this given orally thrice
a day before food for a week.

Pieces of bark immersed in local beer, tela for whole
night and in following morning, the content is filtered
and a cup this infusion is given orally for 15 days.
Handful of fresh leaf grounded to make a paste and
to it add small quantity of honey or butter and it is
applied externally until cure.

A half cup of fresh leaf juice is given orally for one
week

Seven to ten leaves are boiled in water, filtered and
a cup of this decoction is given orally in empty
stomach, in the morning for a week.

A handful of leaf is grinded to make in to paste,
which is applied over snake bitten area

Young twig and fresh leaf is collected, pounded to
make paste, and mixed with honey, given orally
until cure

(continued)
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Plant name, Family &
Local name in Amharic :A

Part used Application & route
of administration

Mode of preparation& Dosage

Caesalpinia decapetala
[Roth.,] Alston., Fabaceae A:
chinklate zer

Croton macrostachyus Hochst.
ex. Delile., Euphorbiaceae A:
Bsana, Bisana

Dodonaea angustifolia L.f.
Sapindaceae Juss, A: kitkita

Erythrina abyssinica Lam ex
DC., Fabaceae A: Korch

Guizotia abyssinica (L.F.)
Cass.,Compositae A: Nug

Lagenaria abyssinica (Hook.F.)
C. Jeffrey Cucurbitaceae. A:
Emboy yekil

Lupinus albus L., Fabaceae A:
Gibto

Macaranga capensis (Bail.,)
Benth.Ex. Sim Euphorbiaceae
A:Yehail shirr

Maytenus Ovatus (Wight &
Arn.,) Loes., Celastraceae A:
Atat

Maytenus undata (Thumb.,)
Blake lock. Celastraceae A:
Checho

Ocimum lamiifolium Hochst
Ex. Benth. Labiatae A:
Damakesse

Osyris quadripartite Decn.,
Santalaceae A: keret
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Seed To prevent false
perception/ external

Bark Gonorrhea, Abdominal
colic./oral

Leaf Jaundice, malaria and
taeniasis./oral

Seed Gastric pain, bowel
colic/oral

Leaf Bone fracture , skin
wound /external

Root & bark Indigestion /oral

Seed Dry cough/oral

Seed oil Rabies /oral

Whole plant Bronchitis, pneumonia
/inhalation

Leaf Fungal infection /
external

Seed Fruit Hypertension /oral

Root Male impotence/oral

Leaf All types of cancer/oral

Leaf Eye infection /external

Leaf Cold, cough ,fever and
Antidote for Poison /
oral

Leaf Jaundice/oral

181

Seeds are used to make necklace, it is be worn
prevent false perception and the plants grown as
hedge around the house.

A piece of fresh bark is soaked in 150 ml of water
overnight and in the following morning a cupful of
this infusion is given orally for a week.

A fist of leaf is grounded to get half a cup of juice,
which is given orally in morning and evening until
cure.

A small quantity of seed powder mixed with honey
to make paste, which is given orally in the
|morning, and carrying little seed used to prevent
evil eye.

A handful of fresh leaf grounded to make a paste
and it is applied and tied along with bamboos
splints and bandage

Both root and bark pieces are immersed in local
beer tela for whole night and in the morning the
content is filtered and a cup of this infusion is given
orally in empty stomach.

A cup of seed powder decoction is given orally in
the morning and evening for a week.

A cup of oil is given in morning in empty stomach
until cure.

Inhale the smoke of the whole plant in morning and
evening for a week. Whole plant used to ferment
the preparation of local spirit Arake.

Leaf paste is applied over the fungal infected area.

Small quantity of seed and fruit is grounded with
water, filtered. The resultant juice is given orally in
morning for one month.

A piece of fresh root is grounded in morning and
put in the local beer tela and keep the content aside
for seven hours, and in the evening a cup of this
infusion is given orally

A handful of leaves are minced to make paste and a
small quantity of this paste mixed with honey and
given orally for morning and evening till cure
Three drops of fresh leaf juice instill into the eye

A handful of fresh leaf is pounded and a cup of this
juice is given orally in the morning and night till
cure

A handful of fresh leaf is grinded and cup of this
juice given orally for 15 days

(continued)
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Plant name, Family & Part used Application & route

Local name in Amharic :A of administration Mode of preparation& Dosage

Piper capense L.f., Piperaceae  Seed Cold ,cough & A teaspoon of seed powder mixed with a

A: Timiz, Tmz Stomach ache /ora cup of milk and it is given orally for a week in
morning. The seed powder also used to
make food sauce.

Piliostigma thonningii Bark Wound heal after A piece of bark is grounded with water to

(Schumach. & Thonn.) Milne- male, female make paste. It is applied over the wound after

Redh. Fabaceae A: Wanza circumcision/external  circumcision.

Prunus Africana(Hook.f,) Leaf Ton:sillitis/oral A fist of fresh leaf is pounded with water and a half

Kalkman., Rosaceae A: Tikur cup of this juice is given orally in morning for one

Inchet week

Rubia cordifolia L, Rubiaceae ~ Root & leaf  Cold ,cough fever /oral A teaspoon each of both root and the leaf powder

A: Enchibir is put in the boiling water, filtered and a cup of this
decoction given orally in morning and evening for
seven days.

Rumex nepalensis Spreng., Root Ascariasis abdominal A teaspoon of root powder is boiled in 150 ml of

Polygonaceae A:Ye wusha lut bleeding and gastric water to make a decoction. A cup of this decoction

ulcer /ora is given orally in the morning for fifteen days in
empty stomach.
Leaf External hemorrhage A fist of leaf is grounded to make a paste and
and healing the applied externally.
wound/external

Rhamnus prinoides L'Her. Leaf Leaf part used to Leaf is the one of the material for fermentation,

Rhamnaceae A: Gesho prepare local beer which is used to prepare the local beer tela.

Seed Tinea- ringworm/oral A cup of seed decoction is given orally in morning
for 1 week.

Rosmarinus officinalis Whole plant Neuritis and paralysis/  Fresh leaf juice is given orally in morning for forty

L.,Lamiaceae Qora. oral days.

Snowdenia Polystachya Leaf Tinea -ringworm / A part of the young plant is grounded with water

[Fresen.,]Plig.,Poaceae A: external and a small quantity of the resultant paste is applied

Muja externally.

Salvia nilatica Juss.Ex Jacq. Leaf Wart/external Fresh leaf is grounded with water to make a paste,

Lamiaceae A:keskeso which is applied externally over the wart-affected
area.

Signa abyssinica, Hochst. Leaf Skin wound /external  Fresh leaf paste is applied over the wound.

Ex.Rich.,

Caryophyllaceae A: D” nbilal  Leaf Stomach ache/oral A fist fresh leaf is grounded with water and a cup of
this juice given orally in morning and evening until
the pain is relieved.

Syzygium guineense [Wild.] Root & leaf  To treat syphilis and A decoction is made from each one teaspoon

Dc.,Myrtaceae A: Anqga, stomach ache./oral of root and leaf powder and a cup of this

Dogma decoction is given orally three times a day for seven
days.

Securidaca longepedunculata  Leaf To get rid of tooth Chew and sip the leaf juice in morning and evening.

Fresen., Polygalaceae A: Etse
menahe
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pain/oral.

To treat snake bite/oral

182

A cup of fresh leaf juice is given orally and leaf paste
applied over the bitten area.

(continued)
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Plant name, Family &

Part used Application & route

Local name in Amharic :A of administration Mode of preparation& Dosage
Tragia pungens [Forssk.,] Root & Leaf Chronic cough(T.B) A teaspoon of leaf and root powder is boiled in
Mull, Arg., Euphorbiaceae A: impotence/oral water to make decoction. A cup of this is given
Aleblabit orally three times a day for forty days in the
morning and evening.
Leaf snake bite external Leaf paste is applied externally over the snake bitten
area.
Tragia cinera [Pax] M.G.Gilbert Root To relieve pain in Large pieces of fresh root are grounded in to paste
& Radcl.- Smith.,Kew Bull., scorpion sting/external  with the help of stone mortar and pestle. It is
Euphorbiaceae A: Tinkushta applied over the affected area.
Vernonia adoensis Sch .Bip. Ex. Leaf For healing the Fist of fresh leaf are minced and resultant paste is
Walp., Asteraceae Yetota shug wound/external applied externally.
Root Snake bite/oral Chew up the root, sip the juice, and fumigate the

root to inhale.

medico magical remedies and astronomical calculations.
In a similar manner, another book compiled with a title
“Metshafe-Tibeb” (Book of wisdom) which describes usage
of many medicinal plants along with spiritual remedies.
The copies of these books are avail in many churches in
northwestern Ethiopia. This study also found that, based
on medical description given in the above cited books
many priest practicing traditional medicine. Most of
the Orthodox Churches, practicing Jewish traditional
customs like male circumcision.

People believe that health is a ‘gift of God’ and ‘evil forces
can cause diseases this make community rely on spiritual
remedies. Due to this believe, the influence of orthodox
Christianity has many religious-magical healing practices,
which are very popular among every Ethiopian. This study
confirmed that, medico magical remedies of Dodonaea
angustifolia L.E., the seeds of this plant are using to prevent
evil eye (Buda).With help of seeds Caesalpinia decapetala
(Roth.) Alston, women make and wear necklace to prevent
false perception. The primary form of well-accepted
traditional religious-magical healing for every Orthodox
Christian is the Holy water (‘tsebel’). Blessed holy water
used to drink for healing diseases. Other popular healing
methods in church are baptism, fasting, and penance. In
addition, priest giving some sort of counsel and guidance.
Apart from this the soul-father, (yenafs abbat) is a kind of
family spiritual-doctor makes frequent visits to the home
and performs healing services as required.

CONCLUSION

This study has documented spiritual remedies along with
ethno medicinal plants used by the community for various
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illnesses. Most of the medicinal plants are collected from
wild and the leaves and roots are the frequently used
plant parts, which might aggravate loss of bio diversity in
the end. Therefore, promoting cultivation of medicinal
plants by the community may reduce destruction of
wild plants. Identity and study of endangered species of
medicinal plants is necessary. This survey could contribute
partial remedies in the preservation of Ethiopian cultural
heritage.
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ABSTRACT

The human body produces reactive oxygen species (ROS) as a result of normal metabolic process. These ROS are
capable of oxidizing biomolecules that can damage DNA, cells and contribute to chronic disease. In treatment of
these diseases, antioxidant therapy is gained an utmost importance. The important role of dietary antioxidants
maintaining the integrity of the living organisms is gaining ever increasing recognition. The oxidative stress
induced due to ROS can be attenuated or perhaps reversed by diets containing vegetables that have an ability
to scavenge reactive oxygen species. Moringa pterigosperma (Gaertn) leaves has been used in Indian cooking and
herbal remedies. Its possible mechanism of action was examined in terms of antioxidant availability. The study
was designed to evaluate and compare the antioxidant activity, total phenolics, flavonoids content of aqueous
(AEMP) and ethanolic extract (EEMP) extracts of leaves. The antioxidant activity was assessed by DPPH (1,
1-diphenyl-1,2-picryl hydrazyl), nitric oxide and superoxide radical scavenging assay, FRAP (Ferric Reducing
Antioxidant Power), reducing power and TAC (Total antioxidant capacity). AEMP has shown higher antioxidant
activity as compared to EEMP in DPPH radical scavenging assay with IC,  values 3649.63+1.81 in AEMP and
3048.78+1.23 in EEMP respectively. Like antioxidant activity the reducing power and FRAP values of AEMP are
better as compared to EEMP. The amounts of total phenolic and flavonoid content were also determined. In
conclusion, the studies reveal that Moringa pterigosperma Gaertn. can scavenge radicals and reduce iron complex

Keywords: Moringa pterigosperma , Antioxidant, DPPH, FRAP, In vitro.
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may explain the possible mechanism by which it exhibits beneficial effects.

INTRODUCTION

Free radicals are fundamental to any biochemical process
and represent an essential part of aerobic life and our
metabolism. They are continuously produced by the body’s
normal use of oxygen such as respiration and some cell
mediated immune functions. Naturally, there is a dynamic
balance between the amount of free radicals generated
in the body and antioxidants to quench and/or scavenge
them and protect the body against their deleterious effects
(1). The ROS inducing superoxide anionic radical (O,”),
hydrogen peroxide (O,7?) and hydroxyl radicals (-OH)
are implemented in oxidative damage to various cellular
macromolecules. Increasing number of evidence suggested
that oxidative stress induced biochemical changes are
crucial etiological factors in several chronic human disease
such as diabetes mellitus, cancer, atherosclerosis, arthritis,
inflammation and neurodegenerative disease (2). There
have been many studies undertaken on how to delay or
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prevent the onset of these diseases. The most likely and
practical way to fight against degenerative diseases is to
improve body antioxidant status, which could be achieved
by higher consumption of vegetables and fruits. Foods
from plant origin usually contain natural antioxidants that
can scavenge free radicals. The antioxidants may mediate
their effect by directly reacting with ROS, quenching
them and / or chelating the catalytic metal ions. Several
synthetic antioxidants, e.g. BHA and BHT are commercially
available but they are suspected to cause or prompt negative
health effects, and also show low solubility and moderate
antioxidant activity. Natural antioxidants, especially
phenolic and flavonoids are safe and also bioactive.
Therefore, in recent years, considerable attention has been
directed towards identification of plants with antioxidant
ability that may be used for human consumption (3).
Moringa pterigosperma Gaertn. (Moringaceae) is a small or
medium sized tree, about 10m. high, found wild in sub
Himalayan tract, from Chenab eastwards to Sarda, and
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cultivated all over plains of India. All the parts of the tree
are considered medicinal and used in treatment of ascites,
rheumatism, venmous bites and as cardiac and circulatory
stimulants (4). Leaves are anti inflammatory, anodyne,
anthelmintic, ophthalmic and rich in vitamins A and
C (5). Reports indicate that pharmacological activites of
Moringa pterigosperma (Gaertn) leaves includes antitumour,
radioprotective, antihypertensive, hypoglycemia, diuretic
and hypocholestemia activities (6) and diabetes (7). Moringa
pterigosperma Gaertn. has also been reported to possess
antihepatotoxic, hypothermic and myocardial depressant
activity (8). Therefore, the objective of the study was to
investigate the phytochemical profile and in vitro antioxidant
activity of Moringa pterigosperma (Gaertn) leaves.

MATERIALS AND METHODS
Chemicals

Trolox (6-hydroxy-2, 5, 7, S-tetramethylchromam-2-
carboxylic acid) was purchased from Sigma Chemical
Co. Ltd USA.. DPPH (1, 1 - diphenyl - 1, 2 — picryl
hydrazyl), TPTZ (2, 4, 6,-tripyridy-s-triazine), potassium
ferricyanide, trichloroacetic acid (TCA), FeCl,, sodium
nitroprusside, sulphanilamide, napthylethylenediamine
dihydrochloride, TPTZ(2, 4, 6,-tripyridy-s-triazine),
ascorbic acid, NBT (nitroblue tetrazolium), reduced NADH
(nicotinamide adenine dinucleotide), PMS (phenazine
methosulfate), sulphuric acid (H,SO,), ammonium
molybdate, ascorbic acid/standard Vitamin C (Vit. C),
quercetin and pyrocatechol was purchased from HiMedia,
Mumbai. All other unlabelled chemicals and reagents were
of analytical grade and used without further purification.

Plant material

The leaves of Moringa pterigosperma (Gaertn) were collected
from Birla college campus, Kalyan, Thane district,
Maharastra, India. The plant material was taxonomically
identified by Blatter Herbarium St Xavier’s College,
Mumbai. A voucher specimen (No. 4891 of N.A Irani) has
been preserved in a laboratory for further reference. The
collected plant was dried under shade and powdered with
a mechanical grinder and stored in an air tight container.
The dried powder material of the leaves was soaked in
distilled water and ethanol for 10hrs, to get an aqueous
(AEMP) and ethanolic extract (EEMP) after filtration
through Whatman paper No. 42.

Preliminary phytochemical screening

Qualitative phytochemical analysis of AEMP and EEMP
was carried out as follows: Phenolics: 2ml of filtrate + 2ml
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FeCl,, blue precipitate indicated presence of phenolics.
Saponins (frothing test): 0.5 ml filtrate +5ml distilled
water); frothing persistence indicated presence of
saponins. Alkaloids: 2ml of filtrate +1%HCI+Dragendroft
reagent, orange precipate indicate the presence of
alkaloids. Flavonoids; 5ml dilute ammonia was added
to a portion of filtrate +concentrated sulphuric acid;
yellow colour indicates presence of flavonoids. Steroids
(Liebermann-Burchard reaction: 2ml filtrate +2ml acetic
anhydride +concentrated sulphuric acid; green color
indicates the presence of steroids. Terpenoids: 4ml of
filtrate +concentrated sulphuric acid 3ml was added
to form a layer; reddish brown colouration interface
indicates the presence of terpenoids. Cardiac glycosides
(Keller-Kinliani test): 2ml filtrate + 1ml of glacial acetic
acid + FeCl, +concentrated H,SO,; brown colour indicates
the presence of cardiac glycosides (9).

Total phenolic content

The total phenolic content of different extracts was
measured using colorimetric Folin —Ciocalteu method.
The reaction mixture consisted Sml of diluted sample to
which 3 ml of distilled water and 0.5 ml Folin —Ciocalteu
reagent was added. After 3minutes, add 2ml of 20%
Na,CO, solution and place the tubes in boiling water bath
for one min, cooled and the absorbance was measured at
760 nm. Standard graph was prepared by using different
concentration of pyrocatechol (10).

Total flavonoid content

The flavonoid content of different extracts was measured
using a modified colorimetric method. 0.5ml of sample
was mixed with 0.5 ml of 2% AICI, and incubated for
10mins. and the absorbance was measured at 415 nm.
The measurement was compared to a standard graph for
quercetin (11).

Antioxidant Activity
Determination of reducing power
(Fe3* — Fe** transformation ability)

The reducing power of a compound serves as significant
indicator of its potential antioxidant activity. Increased
absorbance of the reaction mixture indicates increased
reducing power.

Various conc. of the extracts in 1ml of water were
mixed with phosphate buffer (2.5 ml, 0.2 M pH 6.6) and
1% potassium ferricyanide (2.5 ml). The mixture was
incubated at 50M°C for 20 min. Aliquots of trichloroacetic
acid (2.5 ml, 10%) were added to the mixture, which
was then centrifuged al 3000g for 10 min. upper layer of
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solution (2.5 ml) was mixed with distilled water (2.5 ml)
and freshly prepared FeCl, solution (0.5ml, 0.1%). The
absorbance was measured at 700nm (12).

Super oxide anion scavenging activity

1ml of NBT solution (144puM in 100mM phosphate buffer,
pH 7.4), 1ml of reduced NADH (677pM in100mM
phosphate buffer, pH 7.4) and 0.5 ml of sample extract
was mixed and the reaction was started with adding
100pul of PMS solution (60pM PMS in100mM phosphate
buffer, pH 7.4) . The reaction mixture was incubated at
25°C for 5 min, and the absorbance 560 was measured
against blank (13).
A —-A
% scavenging = ‘“’“Aites‘ X 100

con
Nitric oxide radical scavenging activity

Sodium nitroprusside (SmM, 1ml) in phosphate buffer
saline (PBS) (0.1 M, 7.4 pH) was mixed with 3 ml of
different conc. of the extract and incubated at 25°C for
150 min. 0.5 ml of the samples was mixed with 0.5 ml of
Griess reagent (1% sulphanilamide, 2% H,PO, and 0.1%
napthylethylenediamine dihydrochloride). Measure the
absorbance at 546 nm (14).
A —A_

% scavenging = W‘A.te“ X 100

con

DPPH radical scavenging activity

The assay is based on the measurement of the scavenging
ability of antioxidant towards the stable radical DPPH.
DPPH radical react with suitable reagent, the electrons
become paired off and the
stoichiometrically depending on number of electrons
taken up.A volume of 2ml of sample was added to 2ml
of phosphate buffer (0.02M, pH 6) and 2ml of 0.2mM
DPPH in 95% ethanol. The mixture was shaken and left
for 30 min. at R.T. and the absorbance was measured at
517 nm (15).

The capability to scavenge the DPPH radical was
calculated using following equation:

solution looses color

A —-A
con test X IOO
A

con

% scavenging =

FRAP assay

The stock solutions of 10mM TPTZ in 40 mM HCI,
20mM FeCl,.6H,0 and 0.3 M acetate buffer (pH 3.6)
were prepared. The FRAP reagent contained 2.5 ml TPTZ
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solution, 2.5 ml ferric chloride solution and 25 ml of
acetate buffer . It was prepared freshly and warmed at 37°C.
900ul of FRAP reagent was mixed with 90 ul of distilled
water and 30ul of sample solution. The reaction mixture
was then incubated at 37°C for 30 min and absorbance
was recorded at 595 nm. The concentration of FeSO, was
in turn plotted against concentrations of the standard
antioxidants (L-ascorbic acid and Trolox) (16).

Total antioxidant capacity

0.1ml of extract was combined in eppendorf tube with
1ml of reagent solution (0.6M sulphuric acid, 28mM
sodium phosphate and 4mM ammonium molybdate).
The tubes were capped and incubated in thermal block at
95°C for 90 minutes. After cooling to room temperature;
the absorbance of the aqueous solution of each was
measured at 695 nm against blank (17).

Statistical analysis

Experimental results are expressed as means + SD. All
measurements were replicated three times. The data were
analyzed by an analysis of variance i.e. one way ANOVA
and student’t’ test using GraphPad QuickCalcs.. The two-
tailed P <0.05 the difference is considered to be statistically
significant and if P <0.0001 the difference is considered to
be extremely statistically significant The IC,  values were
calculated from linear regression analysis.

RESULT AND DISCUSSION
Preliminary phytochemical screening

Preliminary phytochemical screening of AEMP and EEMP
revealed the presence of various bioactive components
like phenolics, saponins, flavonoids, alkaloids, terpenoids,
cardiac glycosides. The oil from the seeds of Moringa
oleifera is applied externally for skin diseases and this is
due to the presence of terpenoids, as terpenoids strengthen
the skin, increase the concentration of antioxidants in
wounds, and restore inflamed tissues by increasing blood

supply (18).

Total phenolic and flavonoid content

Total phenolic compounds are reported as pyrocatechol
equivalents. The total phenolic contents of phenolics
content of AEMP and EEMP were 4.44 + 0.04 and
3.84 £ 0.03 mg pyrocatechol equivalent/g of sample,
respectively. The total flavonoid contents of AEMP and
EEMP were 6.30 + 0.03 and 4.31 + 0.02 mg quercetin
equivalent/g of sample. AEMP had higher total phenol
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and flavonoids contents than EEMP. It has been reported
that green leafy vegetables, soft fruits and medicinal
plants exhibited higher levels of flavonoids (19). Phenols
and polyphenolic compounds, such as flavonoids,
are widely found in food products derived from plant
sources, and they have been shown to possess significant
antioxidant activities (20).

Antioxidant activity

Antioxidant activity of the extracts of varying
concentrations ranging form 10- 10000 pg/ml was
evaluated by various in vitro models. It was observed
that the test compounds scavenged free radicals in
concentration dependent manner in all the models.

The result of FRAP and TAC assay were expressed
as Trolox Equivalent Antioxidant Capacity (TEAC)
and Ascorbic acid Equivalent Antioxidant Capacity as
described. TEAC is the concentration of Trolox (pmol/L)
required to give the same antioxidant capacity as 1% (w/v)
test substance. AEAC is the same for Ascorbic acid (21).

Determination of reducing power (Fe3* - Fe?*
transformation ability)

In the reducing power assay, the presence of antioxidants
in the samples would result in the reducing of Fe* to Fe*
by donating an electron. Amount of Fe?* complex can be
then be monitored by measuring the formation of Perl’s
Prussian blue at 700nm (22). Increasing absorbance at 700
nm indicates an increase in reductive ability. Table 1 shows
that the reducing powers of all the extracts and standards
also increased with the increase of their concentrations.
There was a extremely significant difference (p< 0.001)
among the AEMP and EEMP in reducing power. The
activity of AEMP and EEMP was not comparable with Vit.

In vitro Antioxidant Activity of Moringa pterigosperma (Gaertn) leaves.

Table 1 Reducing power of AEMP, EEMP, Vit C and

Trolox
conc. Absorbance at 700nm
(a/mh  Aemp EEMP Vit C Trolox
5 0.07+0.01 0.04+0.01 0.20+0.01 0.11£0.01
10 0.11+0.01 0.08+0.01 0.23+0.02 0.13+0.01
50 0.15+0.02 0.11+0.01 0.37+0.01 0.16+0.02
100 0.1940.01 0.15+0.02 0.48+0.02 0.2+0.001
500 0.21+0.01 0.17+0.01 0.88+0.03 0.58+0.02

Values are means + S.D. (n=4)

C and trolox (p< 0.05) there were significant differences
between them.

Super oxide anion scavenging activity

Superoxides are produced from molecular oxygen due to
oxidativeenzymes (23) of body as well as vianonenzymatic
reaction such as autoxidation by catecholamines (24).
In the present study, superoxide radical reduces NBT
to a blue colored formazan that is measured at 560 nm
(25). Table 2 shows the superoxide scavenging effect of
AEMP in comparison to EEMP on the PMS/NADH-NBT
system. The increase of percentage scavenging activity
thus indicates the consumption of superoxide anion in
the reaction mixture by the plant extracts. Maximum
percentage scavenging activity showed by EEMP is 16.17
+ 1.10 at 1000 pg/ml. Whereas AEMP showed 78.57+
3.10 at 10000 pg/ml. AEMP had strong superoxide radical
scavenging activity as compared to EEMP which does not
show IC, value whereas AEMP gives IC, value at 3875.96+
1.94 pg/ml. There were no significant differences (p >
0.05) between AEMP and EEMP. The IC | value of Vit C is
66.31+ 3.14, whereas Trolox shows at 2857.14+ 1.01 ng/

Table 2 % Radical scavenging activity of AEMP and EEMP in different In vitro Assays at different
concentrations

% scavenging activity

conc. Superoxide anion radical Nitric Oxide radical DPPH radical

(ng/ml) AEMP EEMP AEMP EEMP AEMP EEMP
10 0.90£0.01 7.17+0.16 3.05+0.71 7.07 £0.78 10.15+2.14 2.1040.70
50 7.1240.71 9.19+1.28 10.11+£1.08 18.17+£0.91 15.18+1.17 3.18+1.28
100 12.01+£1.78 7.17+1.00 28.27+0.91 50.01+2.78 17.18+2.28 20.17+2.17
500 28.17+1.01 13.18+2.16 31.31+2.01 75.04+0.46 20.15+£2.18 28.98+0.18
1000 38.09 £1.91 16.17+2.10 46.15+1.47 75.04+3.01 28.98+2.74 40.18+1.7
5000 57.14£0.21 14.17£1.10 81.07+0.71 75.04+2.01 77.78+1.11 60.61+1.10
10000 78.57+£1.10 13.17£2.10 81.11+1.78 75.04+1.01 77.78+1.11 60.61+1.11

Values are means + S.D. (n=4)
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ml. Lower the IC,  value of better is the scavenging ability
of the sample.

Nitric oxide radical scavenging activity

The extract effectively reduced the generation of
nitric oxide from sodium nitroprusside (Table 3). In
vitro inhibition of nitric oxide radical is a measure of
antioxidant activity of plant drugs. Scavenging of nitric
oxide radical is based on the generation of nitric oxide
from sodium nitroprusside in buffered saline, which
reacts with oxygen to produce nitrite ions that can be
measured by using Griess reagent (26). Both AEMP and
EEMP decreased the amount of nitrite generated from the
decomposition of sodium nitroprusside in vitro which
may be due to the presence of antioxidant principles in
the extract.The percentage scavenging activity increased
with increasing concentration of the extract. Lower the
IC,, value of better is the scavenging abitity of the sample.
There were no significant differences (p > 0.05) between
AEMP and EEMP. The IC, value of AEMP and EEMP was
found to be 2793.29£1.63 pg/ml and 100.51+1.21ug/ml,
However, Std Vit. C activity of was very more pronounced
than that of our extracts (162+1.32pg/ml.)

DPPH radical scavenging activity

DPPH assay is one of the most widely used methods for
screening of antioxidant activity of plant extracts (27).
DPPH is a stable, nitrogen-centered free radical which
produces violet colour in ethanol solution. It was reduced
to a yellow coloured product, diphenyl picryl hydrazine,
with the addition of all fractions in a concentration-
dependent manner. All the concentraction of AEMP and
EEMP demonstrated H-donor activity. Lower the IC,  value
of better is the scavenging ability of the sample. The IC_
values of AEMP and EEMP were 3048.78+1.23ug/ml and
3649.63+1.18ng/ml respectively. These activities are less
than that of the Std Vit C and Trolox i.e. 10.40£1.43nug/ml
and 17.42+1.21pg/ml respectively (Table 2). There were no
significant difference (p > 0.05) between AEMP and EEMP.

FRAP assay

In FRAP assay the ability of plant extract to reduce ferric
ions was determined. FRAP assay measures the changes

Table 3 FRAP and TAC value of AEMP and EEMP

1% (w/v) FRAP Values TAC Values
extracts used (umol/L) (pmol/L)
AEMP (AEAC) 0.57+0.02 0.59+0.01
EEMP (TEAC) 0.30+0.03 2.86+0.01

Values are mean = S.D (n=4)
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in absorbance at 593 nm owing to the formation of blue
colored Fe*?- tripyridyltriiazine compound from the
colourless oxidized Fe** form by the action of electron
donating antioxidants (28). The FRAP values of AEMP
is higher as compared to EEMP (Table 3). Since FRAP
assay is easily reproducible and linearly related to molar
concentration of the antioxidant present it can be reported
that AEMP and EEMP may act as free radical scavenger,
capable of transforming reactive free radical species into
stable nonradical products.

Total antioxidant capacity

Total Antioxidant capacity of AEMP and EEMP is shown
in Table 3. The phosphomolybdenum method was based
on reduction of MO (VI) to MO (V) by the antioxidant
compound and the formation of green phosphate/ MO (V)
complex at acidic pH (29). In this assay EEMP was found
to have higher activity, AEMP showed lower activity.
The extracts demonstrated electron donating capacity
and thus they may act as radical chain terminators,
transformating reactive free radical species into stable
non reactive products (30).

CONCLUSION

The results of present study demonstrate that the radical
scavenging of AEMP, indicate that the use of Moringa
pterygosperma ( Gaertn ) for the treatment of diabetes,
hypoglycaemia and hypertension treatment
quite useful and reasonable. The percentage scavenging
activity (with reference to 1C, value) in DPPH and super
oxide anion radical scavenging assays shows that AEMP
has better percentage scavenging activity as compared
to EEMP. AEMP thus also give effective reducing power
and FRAP values, But the TAC values AEMP are lower
as compared to EEMP. The overall better antioxidant
and free radical scavenging activities of AEMP might
be due to the presence higher amounts of phenolic
and flavonoid compounds in aqueous extract. Further
studies are in progress in our laboratory to evaluate the
in vivo antioxidant potential of this extract in various
animal models and phytochemical studies are required
to establish the types of compounds responsible for the
bioactivity of this medicinal plant.

seems
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ABSTRACT

Acaricidal effects of extracts and compounds derived from Plumbago zeylanica L. (Plumbaginaceae) roots against
different stages of Amblyoma variegatum were assessed using impregnated filter paper bioassay and compared
with that of the commercial gamma benzene hexachloride. The observed responses varied according to the
stage in the life cycle. It was noted that 2.0% of the total methanolic extract of P. zeylanica roots applied
resulted in 100% (p<0.01) mortality against the larvae while 4.0% resulted in 100% (p<0.01) mortality against
the nymphs and adult ticks. Petroleum spirit and ethyl acetate fractions made from the crude methanol extract
showed a dose-dependant action on the tick stages with the larva being the most susceptible. Isolation of the
biologically active constituent from active fractions was done by using column and thin layer chromatography.
The structure of the acaricidal component was analyzed by 'H-NMR, *C-NMR, 'H-*C COSY-NMR and identified
as plumbagin. The acaricidal activity of plumbagin was examined and found to be most pronounced on the
larvae and least pronounced on the adult tick with LD, of 3.7 x 107> and 1.37 mg/ml respectively (p< 0.010),
while gamma benzene hexachloride (positive control) gave an LD, values of 2.63 x10~ and 2.84 x 10> mg/
ml against the larvae and adult ticks respectively. The results indicated that the naphthoquinone plumbagin
possesses acaricidal properties thus giving scientific justification for the folkloric use of the plant in animal
husbandry. p-sitosterol and stigmasterol isolated alongside plumbagin had no significant action on all stages
of the tick.
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INTRODUCTION products that would address the problem of cost and be

environmentally friendly would be most welcome.

There are many indigenous plants that have shown
acaricidal activity. These include both higher and lower
plants and their acaricidal actions have been attributed
to different classes of chemical compounds (3, 4). In
an attempt to investigate the local flora of Ghana for
acaricidal activity, attention was drawn to Plumbago
zeylanica, a decoction of which is used locally to control
mites on domestic animals. This work therefore seeks
to validate the ethnopharmacological use of the plant
and to identify the active principle(s) responsible for the
acaricidal effect(s).

Ticks and the diseases they transmit are widely
distributed throughout the world, particularly in tropical
and subtropical regions. It has been estimated that 80
percent of the world’s cattle population is exposed to tick
infestation (1). Although species of ticks and tick borne
diseases (TBDs) differ among ecological regions, their
impact on animal production is important wherever they
occur. The tropical cattle tick, Amblyoma variegatum cause
a large economic loss and serious problem to control
since it can develop resistant strains against synthetic
acaricides (2). Losses attributable to ticks are caused either
directly, through tick worry, blood loss, damage to hides
and udders and the injection of toxins, or indirectly

through mortality or debility caused by the diseases METHODOLOGY

associated with the ticks. Synthetic acaricides that are
often used to control the ticks pose several challenges
including cost, resistance and pollution of water bodies.
Therefore new acaricidal sources especially from natural
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Collection and authentication of plant

Plant materials were collected in October, 2007, at the Physic
garden of the Faculty of Pharmacy and Pharmaceutical
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Science, Kwame Nkrumah University of Science and
Technology, Kumasi, Ghana. It was authenticated at the
Department of Pharmacognosy of the same institution,
where a voucher specimen (003/10/07) has been deposited.

Extraction and isolation of active
acaricidal principles

The dried powdered root (1.0 kg) was sohxlet extracted
with methanol (2.0 litres) for 48 hours. The extract was
concentrated using the rotary evaporator and further
dried over nitrogen to give a yield of 1.6 %.

The crude methanolic extract was fractionated with
petroleum spirit and ethyl acetate respectively by liquid-
liquid partition method. The concentrated extract was
partitioned between 3 x 100 ml petroleum spirit (60-
80°C) and water (distilled) [1:1]. The petrol fraction was
then separated and concentrated to give a solid friable
mass, 2.4 g. To the remaining aqueous fraction 3 x 100
ml of ethyl acetate was added in three successions. This
was shaken well to effect extraction and pooled together
to give ethyl acetate fraction which was concentrated
and dried to yield 5.2 g of solid friable mass. The rest
of the aqueous fraction was freeze-dried and yielded
7.4 g. Chemical profiles established using thin layer
chromatography revealed that both petroleum spirit and
ethyl acetate fractions had similar profiles.

Four grammes of ethyl acetate fraction (active) was
column chromatographed on silica gel (150 g) [Sigma,
70-230 mesh ASTM] and eluted with 5% v/v, 15% v/v
and 50% v/v of ethyl acetate in petroleum spirit (60-
80°C) and 100% ethyl acetate to give four eluates, A-D.
Crystals formed after drying of eluate A (5% ethyl acetate
in petroleum spirit) were recrystalized in petroleum spirit
(40-60°C) to yield an orange-yellow needle-like crystals
(3.3 g and designated 1. Column chromatography of
eluate B (15% ethyl acetate in petroleum spirit) resulted
in a mixture of two compounds which were further
separated by PTLC (12% ethyl acetate in petroleum ether)
to yield compounds 2 (106 mg) and 3 (230 mg).

Bioactivity studies

Source of organisms

The unfed larvae, nymphs and adult ticks (Amblyoma
variegatum) were obtained from the Animal Research
Institute of the Centre for Scientific and Industrial
Research (CSIR), Ghana.

Preliminary bioactivity of fractions

Preliminary bioactivity studies of crude methanolic
extract, petroleum spirit, ethyl acetate and aqueous
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fractions were carried out using 48-hour unfed tick larvae
(5). Serial dilutions of extract and fractions were prepared
ranging from 2 - 0.002%. Whatman No. 1 filter papers
were impregnated with various concentrations of the
extracts. Fifty (50) active larvae were brought into contact
with the impregnated filter paper and observed after 24
hours for mortality with the aid of a hand lens. A larva
was recorded dead if it showed no sign of mobility or any
form of activity.

Acaricidal activity of isolates

Known concentrations of the isolates were prepared
using 1% polysorbate solution, from which serial
dilutions were made and their effects on the different
tick stages observed as previously. All experiments were
carried out in triplicate. Gamma benzene hexachloride,
a known acaricide was used as a reference standard while
1% polysorbate solution was used as a control in all
experiments.

Statistical analysis

One way ANOVA was used for the comparison of the
means. Results were expressed as LD, (% error) compared
to the control.

RESULTS AND DISCUSSIONS

Compound [1] was crystallized out of petroleum spirit
(40-60°C) as yellow needle-like crystals with melting
point 78-79°C (uncorrected). The UV spectrum showed
absorption at 210.2 nm, 265.4 nm and 417 nm which
suggested a conjugated ring system (6). IR absorption
peaks at Vmax; 1647.1, 1662.5 and 3566.1 cm™! suggested
the presence of a carbonyl and hydrogen-bonded hydroxyl
groups respectively. The "H-NMR spectrum showed three
aromatic proton multiplets at § 7.50 (1H), & 7.20 (1H) and
86.75 (1H) and an aromatic methyl doublet at 5 2.15 (3H).
It showed a sharp proton singlet at § 11.90 attributable to
the hydrogen bonded hydroxyl group observed in the IR
spectrum. The *C-NMR showed signals for four aromatic
methines at § 136.2, 5§ 124.2, 5§ 135.5, §119.5; two keto-
carbonyls at § 184.8 and § 190.3; a methyl group at § 16.6;
three quarternary olefinic carbons at 8 115.2, 8 132.2 and
8 149.7 and an oxygen-bearing quarternary carbon at &
161.2. These data suggest a 1, 4-quinone structure fused
with an aromatic ring.

In the HMBC spectrum, the proton at § 7.25 (H-8)
which directly correlated with the carbon signal at &c
119.5 in the HC-COBI spectrum, showed ?J correlation
with 8¢ 132.2 (C-9) and 8¢ 136.2 (C-7) and a 3] correlation
with 8¢ 184.8 (C-1) and &c 136.2 (C-10) respectively.

October 2009 | Vol 1 | Issue 3



The aromatic proton at & 7.55 (H-7) directly correlated
with carbon signal at 6¢ 136.2 in the HC-COBI spectrum
whilst showing a %] correlation with § 119.5 (C-8) and &c
124.2 (C-6) and a ?] correlation with 8¢ 132.2 (C-9) and
8¢ 161.2 (C-5) in the HMBC spectrum. The proton signal
at 8 7.20 (H-6) also directly correlated with carbon signal
at d¢ 124.2 in the HC-COBI spectrum whilst showing a
2] correlation with 8¢ 161.2 (C-5) and 8¢ 136.2 (C-7) and
a 3] correlation with & 115.2 (C-10) and &c 119.5 (C-8).
HMBC spectrum further revealed the hydrogen-bonded
hydroxyl signal at  11.91 in a ?J correlation with éc 161.3
(C-5) and a ?¥J correlation with 6c 124.2 (C-6) and 6c 115.2
(C-10). The proton signal at 6 6.75 (H-3) was also found
to be directly correlated with the carbon signal at & 135.5
(C-3) and in ?J and */ correlations with carbon signals at &
190.3 (C-4) and & 115.2 (C-10) respectively. The position
of the aromatic methyl was unambiguously established
by a 2] correlation with the carbon signal at § 149.9 (C-2)
and a 3] correlation with carbon signals at § 184.8 (C-1)
and 3 135.5 (C-3) in the HMBC spectrum. On the basis
of the above spectral features [1] was characterized as
plumbagin (5-hydroxy-2-methyl-1,4 naphthoquinone),
a known compound previously isolated from the same
plant species (7) and also identified from other plant
species such as Diospyros kaki (8). The spectral data
compared with those published.

On crystallization in chloroform, compound [2] was
obtained as white needle crystals with melting point 138-
139°C (uncorrected). IR (KBr) vmax: 3440, 2900-2850,
1430, 1370, 1615, 1051, 960 cm~'. LR-EI-MS, m/z (rel. int.,

CH,

OH

Acaricidal Effect of Plumbago zeylanica L. Against Amblyoma variegatum

%) 414 (90), 396 (40), 351 (11), 303 (22), 255(33), 213
(22), 159 (20), 1449 (22), 107 (22), 55 (18). The EI-MS of
[2] exhibited a maximum peak at m1/z 414, corresponding
to the molecular formula C, H,O. This is also in close
agreement with the literature values for B-sitostero (9).
The BC-NMR of [2] also compared with the literature
(10). The unequivocal identification of [2] was confirmed
by direct TLC comparison with the reference commercial
B-sitosterol (Sigma-Aldrich, USA, batch number 47C-
0262). Co-chromatography of [2] and the reference
sample gave identical Rvalues and chromogenic reaction
to spray reagents. B-sitosterol has been isolated from
numerous species and different families P. pinnata (11).
On crystallisation in methanol, [3] was obtained
as white amorphous crystals with melting point 162-
164°C (uncorrected). The low resolution EI-MS exhibited
a maximum peak at m/z 412, corresponding to the
molecular formula C,H, O. Other significant peaks
in the MS spectrum were m/z 396, 351, 303, 255, 213,
159, 144, 107, 55. The 3C-NMR also compared with the
authentic sample obtained from Extrasynthese (France)
[Batch number, 0948460]. The C-NMR spectrum [3]
looked similar to that of B-sitosterol except the presence
of additional peaks at 138.3 and 129.2 ppm, expected
of methylene carbons, to those already present at
140.7 and 121.7 ppm (assigned as C-5 and C-6). These
additional peaks were later assigned as C-22 and C-23 of
the stigmasterol structure. The 'H-NMR spectrum showed
the presence of olefinic protons, by the downfield shift
at 5.14 and 5.12 ppm by the H-22 and H-23 respectively.
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The unequivocal identification of [3] was confirmed
by direct TLC comparison (Pet. ether (40°-60°) - EtOAc
[70:30]) with the reference commercial stigmasterol. Co-
chromatography of [3] and the reference sample also
gave identical R, value (0.54) and chromogenic reactions.
Stigmasterol has been isolated from numerous plant
species.

Biological activity

It was noted that 2.0% of the total methanolic extract
of P. zeylanica roots applied resulted in 100% (p<0.01)
mortality against the larvae while 4.0% resulted in 100%
(p<0.01) mortality against the nymphs and adult ticks.
Petroleum spirit and ethyl acetate fractions made from
the crude methanol extract showed a dose-dependant
action on the tick stages with the larva being the most
susceptible (Table 1).

Plumbagin was found to be most pronounced on the
larvae and least pronounced on the adult tick with LD,
of 3.7 x 102 and 1.37 mg/ml respectively (p<0.010), while
gamma benzene hexachloride (positive control) gave an
LD,, values of 2.63 x10~* and 2.84 x 10 mg/ml against
the larvae and adult ticks respectively, thus indicating
a stronger action. B-sitosterol and stigmasterol isolated
alongside plumbagin had no significant action on all
stages of the tick (Table 2).

Tick infestation has been associated with the
transmission of several important animal diseases
involving bacteria, viruses, protozoa and rickettsia (12).
The need therefore for the control of ticks to ensure a
healthy livestock population cannot be over emphasized.
However, the escalating cost of acaricides, the problem of
resistance and the socio-economic factors which limit the
use of chemical treatment of livestock owned by resource-
poor farmers in Africa have made the search for alternative
methods of tick control a priority. The potential of plants
in animal husbandry has been highlighted (13, 14, 15).

Table 1. Acaricidal activity of extract/fractions
expressed as the concentration (% w/v) that causes
100% mortality of tick stages

Extract/Fraction Larva Nymph Adult
CMF 2.00 4.00 4.00
PF 0.20 4.00 4.00
EAF 0.20 2.00 4.00
AgF — — _
BHC 0.00156 0.00652 0.0125

Key: CMF- crude methanolic extract; PF- petroleum ether
fraction; EAF- ethyl acetate fraction; AqF- aqueous fraction, BHC-
benzene hexachloride.
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Table 2. Acaricidal activity (LD ) of the isolated
compounds on different stages of Amblyoma
variegatum

Tick stage Compound LD, (mg/ml) % error
Larvae Plumbagin 3.77 x 102 0.3
B-sitosterol 2.71 14.1
stigmasterol 5.68 11.4
BHC 2.63 x 1073 0.6
Nymph Plumbagin 1.28 x 107! 1.5
B-sitosterol 5.43 233
stigmasterol 5.45 12.1
BHC 1.81 x 102 0.1
Adult Plumbagin 1.38 16.0
B-sitosterol 14.06 23
stigmasterol 17.42 19
BHC 2.84 x 102 0.1

BHC- benzene hexachloride

In this study of the acaricidal constituents of P. zeylanica, a
naphthaquinone plumbagin was found to be responsible
for the activity. Previous phytochemical investigation of
the plant revealed plumbagin as the major compound
and some other related naphthoquinones which occur in
trace amounts (Liu et al., 2006). Plumbagin has also been
reported to be present in Dyrophyton africanum, Drosera
congolana, Diospyros spp., Diocophyllum tholonii and Sparaxis
tricolor, where it occurs with other naphthoquinones
(16, 17). The acaricidal activity as demonstrated by high
mortality of tick larvae exposed to the crude methanolic
extract supports the folkloric use of the plant to control
ticks.

Gamma benzene hexachloride (BHC),
acaricide served as positive control and is used by majority
of livestock farmers in Ghana in the management of tick
infestation. This was found to have activity on all stages
of the ticks with the LD, on each stage lower than that
of plumbagin. The LD, of BHC on the larvae, nymphs
and adult respectively were 2.68 x 103, 1.81 x 102 and
2.84 x 1072 mg/ml whilst those of plumbagin were 3.77 x
1072, 1.28 x 107! and 1.38 x 10! mg/ml. The above results
infer that at each stage of the tick’s life cycle, BHC is more
potent than plumbagin as an acaricide. Microbiological
investigation conducted by some workers on plumbagin
has shown it to have a marked antimicrobial action
on some Staphyloccoci and pathogenic fungi including
Trichophyton ferrugineum (18). Hence using the plant for
acaricidal purposes has an added advantage of controlling
infections caused by these organisms and the potential
to eliminate other diseases on the livestock since the
concentration as acaricide (LD, 3.78 x 10> mg/ml) falls
above that as an antibiotic (MIC, 1.0 pg/ml).

a known
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co

NCLUSIONS

Our findings have established that P. zeylanica extract
have acaricidal actions against A. variegatum and that

plu

mbagin is responsible for the acaricidal action.

However, its potency as an acaricide is lower than gamma
benzene hexachloride, a known chemical acaricide.
The work finally supports the ethnobotanical use of P.
zeylanica extract as acaricide in Ghana.
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ABBREVIATION

BHC Benzene hexachloride

C-NMR Carbon Nuclear Magnetic Resonance
HC-COBI  Heteronuclear correlation using a BIRD pulse
HMBC Heteronuclear multiple bond coherence

IR Infra red

LDy, Median lethal dose

MIC Minimum inhibitory concentration

PTLC Preparative thin layer chromatography

TLC Thin layer chromatography
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The Present study deals with the detailed pharmacognostical evaluation of Cicer arietinum Linn (Leguminosae).
Morphoanatomy of the root part have been studied with the aim to aid pharmacognostic and taxonomic species
identification. The physicochemical, morphological and histological parameters presented in this paper may be
proposed as parameters to establish the authenticity of C. arietinum and can possibly help to differentiate the

INTRODUCTION

Cicer arietinum Linn belonging to family Leguminosae is
an annual herb which is spread into Southern Europe,
India, Egypt and Southern America. It is extensively
cultivated in India mainly in Rajasthan, Hyderabad,
Patiala, East Punjab, Haryana and Madhya Pradesh (1). It
needs warm and moist climatic conditions to propagate.
Its black gram is native of India but the white species
commonly called Kabuli came to India in 18™ century
from European countries and area like Afghanistan etc.
In India it is very often used as a crash diet and it is one
of the most widely made recipes in India kitchen due to
its good taste and nutritive values. Traditionally it is used
as antibacterial, antifungal, antipyretic, antidiarrhoeal
etc. The present investigation includes morphological,
anatomical evaluation, determination of physicochemical
constants and preliminary phytochemical screening of
the hydroalcoholic (1:1) extract and its acetone, methanol
fraction, ethanol, water, petroleum ether and chloroform
extracts and TLC fingerprinting of different extracts of
Cicer arietinum were also carried out.

MATERIALS AND METHODS
Collection and authentication of plant material

The Plant Cicer arietinum was collected during February to
March from different region of Haryana and authenticated
through NISCAIR, New Delhi and voucher specimen was
preserved for further references. The roots were separated,
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washed under running tap water; air dried under shade,
coarsely powdered and kept in airtight container until
further use.

Macroscopic and microscopic analysis

The macroscopy and of the root were studied according to
the method of Brain and turner (2). For the microscopical
studies, cross sections were prepared and stained as per
the procedure of Johansen (3). The micropowder analysis
was done according to the method of Brain and Turner
(4) and Kokate (5).

Physicochemical analysis

Physicochemical analysis i.e. percentage of ash values
and extractive values were performed according to the
official methods prescribed in Indian Pharmacopoeia (6).
Fluorescence analysis was carried out according to the method
of Chase and Pratt (7), Kokoski et al. (8) and Evans (9).

Preliminary phytochemical screening

Preliminary phytochemical screening for organic
and inorganic elements was carried out by using
standard procedures described by Harborne (10) and
Khandelwal (11).

Thin layer chromatography

Thin layer chromatography was performed using standard
method of Burger, (12) and Janchen et al., (13).
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RESULTS AND DISCUSSION:
Macroscopic characters

The plant Cicer arietinum has a strong taproot system with
3 or 4 rows of lateral roots. The parenchymatous tissues
of the root are rich in starch. All the peripheral tissues
disappear at plant maturity, and are substituted by a
layer of cork. The roots grow 1.5-2.0 m deep. Cicer roots
bear rhizobium nodules. They are of the carotenoid type,
branched with laterally flattened ramifications, sometimes
forming a fanklike lobe. The outer surface is brownish in
colour, rough with longitudinal wrinkles and wood part is
light yellow in colour, hard and woody. Fracture is hard and
short. The drug has slight characteristic taste and odour.

Microscopic characters:
Transverse section:

A single layer of epidermis, which consists of small
tangentially elongated rectangular cells with brownish,

Pharmacognostical Evaluation of Cicer arietinum Linn.

thick-outer walls and a band of cortex, which consists of 9
to 10 rows of big parenchymatous cells with intercellular
spaces (Fig. 1a). The inner part of cortex contains scattered
groups of lignified fibres. Stellar region shows secondary
growth. The Vascular bundle comprises of xylem and
phloem. The secondary phloem consists of phloem fibres
(Fig. 1b) and each phloem bundle is surrounded by a
parenchymatous sheath containing calcium oxalate and
starch grains. Medullary rays pass through both phloem
and xylem. The secondary xylem was more developed and
consists of vessel, tracheids, fibres and pitted parenchyma.
Primary xylem was distinct on the inner side of the
secondary xylem (Fig. 1c). The Medullary rays are uni-
seriate or multi-seriate parenchymatous cells, narrow in
the xylem region and wider in the phloem region (Fig.
1¢). Medullary rays in the phloem region are non-lignified
whereas lignified in the xylem region and starch grains
(Fig. 1d) are present in few cells. Cambium consists of 2 to
3 rows of small irregular thin-walled cells (Fig. 1b) present
above the secondary xylem and Pith consists of few rounds
to oval thin walled parenchymatous cells (Fig. 2).

d

Figure 1. “Microscopy of root of C. arietinum”
a; Transverse section consists of Cortex (100x)
b; Transverse section contains Phloem fibre, Phloem, Cambium (100x)

¢; Transverse section consists of Primary xylem, Medullary rays, Fibres (100x)
d; Transverse section consists of Secondary xylem, Starch grains (100x)

e; Transverse section consists of Pith (100x)

Abbreviations: Ca-Cambium, Ck-Cortex, Fb-Fibres, MR-Medullary rays, Pf-Phloem fibre,
Ph-Phloem, Pt-Pith, Sxy-Secondary xylem, Sg-Starch grains, Xy-Primary xylem.
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G

Figure 2. “Powder microscopy of C. arietinum”
A: Cork cells, B: Spiral vessel, C: Reticulate vessel, D: Border pitted vessel, E: Fibre, F: Trachids, G: Starch grain
and H: calcium oxalate crystal.

Powder characteristic Table 2. “Inorganic constituents of root powder of
C. arietinum”

The presence of cork cell, spiral vessel, reticulate vessels,

bordered pits, fibres, tracheids, starch grain and crystals Elements Results
of calcium oxalate were observed (Fig. 2). Calcium -
Magnesium -
Sodium -
Preliminary phytochemical screenin
ry payt 9 Potassium +
Preliminary phytochemical screening for organic and Iron +

inorganic elements was carried out by using standard Sulphate
procedures. The result of organic elements revealed the Phosphate
presence of carbohydrates, saponin, amino acid and  Chloride
protein (Table 1) and the result of inorganic elements  Carbonate
shows the presence of iron, phosphate, sulphate, and Nitrates -
chloride (Table 2). (-) Not present, (+) present

+ +
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Physicochemical studies

Ash values of a drug give an idea of the earthy matter or
the inorganic composition and other impurities present
along with the drug. The percentage of total ash, acid
insoluble ash and water soluble ash are carried out in
(Table 3). Extractive values are primarily useful for the
determination of exhausted or adulterated drugs. The
water soluble, alcohol soluble, acetone soluble, chloroform
soluble and petroleum ether soluble extractive values have
been tabulated in (Table 3). The results of fluorescence
analysis of the root powder are presented in (Table 5).

Thin layer chromatography:

The TLC of hydroalcoholic, alcoholic and chloroform
extracts of Cicer arietinum root was performed and the
solvent systems were developed by running the plate
on trial basis in different solvent systems in different
ratio. The number of spots and their R, values has been
tabulated in (Table 4).

CONCLUSION

The present study on pharmacognostical evaluation
of C. arietinum will provide useful information for

Pharmacognostical Evaluation of Cicer arietinum Linn.

Table 3. “Physicochemical parameters
of C. arietinum”

Parameters Values (%w/w)

Alcohol soluble extractive 16.24
Water soluble extractive 7.36
Chloroform soluble extractive 3.28
Petroleum ether soluble extractive 0.72
Acetone soluble extractive 3.76
Moisture content (LOD) 13.33
Total ash 19.83
Acid insoluble ash 13.96
Water soluble ash 14.46

Table 4. “ TLC of different extracts of root
of C. arietinum”

Extracts Solvent system Number of spots
and their Rf values
CACE Toluene: Ether: Three (0.23, 0.49,0.67)
Cyclohexane (2:1:1)
CAHE Toluene: Acetone: Two (0.58, 0.87)
Methanol (2:1:1)
CAAE Toluene: Acetone: Two (0.56, 0.86)

Methanol (2:1:1)

CACE, chloroform extract; CAHE, hydroalcoholic extract; CAAE,
alcoholic extract

Table 5. “Fluorescence analysis of the root powder of Cicer arietinum Linn”

UV light
Treatment Day light 254 nm 365 nm
Powder as such Light brown Pinkish brown Dark brown
Powder + Dil.HNO, Brown Dark brown Black
Powder + Dil. HCI (1N) Light brown Light Green Dark Green
Powder + Conc.H,SO, Dark brown Black Black
Powder + Ammonia Greenish brown Green Black
Powder + lodine solution. Dark brown Green Black
Powder + BaCl, (10%) Brown Green Black
Powder+ NaOH (Aq.40%) Dark brown Green Black
Powder+AgNO, (10%) Violet Light Green Black
Powder + FeCl, (5%) Dark brown Light Green Dark Green
Powder+MgSO, (10%) Light brown Light brown Dark Green
Powder+ FeSO, (10%) Brown Green Black
Powder + CaCl, (5%) Brown Green Black
Powder + Lead acetate (40%) Light brown Dark Green Black
Powder + CuSO, (5%) Greenish brown Green Black
Powder + Bromine water Brown Green Black
Powder + Potassium Ferrocyanide (2%) Brown Green Dark Green
Powder +Ammonium thiocyanate (5%) Brown Light Green Dark Green
Powder +Ammonium molybdate (10%) Brown Green Black
Powder + Sodium Cobalt nitrite (30%) Dark brown Dark Green Black
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its identification. Macro, micro and physiochemical
standards discussed here can be considered as the
identifying parameters to substantiate and authenticate
the drug.
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ABSTRACT

Extracts from a total of 37 medicinal plants from 15 families were screened for their phenolic compounds and
antioxidantactivities. Phenoliccompoundsidentified were gallic, vanillic, syringic, caffeic, 2,5-dihydroxybenzoic,
rosmarinic and p-coumaric acids. Gallic acid varied from 0.00 — 3.14 g/L, vanillic acid varied from 0.00 — 1.32
g/L, syringic acid varied from 0.00 — 3.40 g/L, caffeic acid varied from 0.00 — 2.04 g/L, 2,5-dihydroxybenzoic acid
varied 0.00 — 2.64 g/L, rosmarinic acid varied from 0.00 — 1.90 g/L and p-coumaric acid varied from 0.00 — 2.23
g/L. DPPH radical scavenging action varied from 6.70 — 94.00 %. Extract from Alchornea cordifolia contained
the highest amount of each of the seven different phenolic compounds. Extract of Turraca heterophylla did
not contain any of the seven phenolic compounds. Extract of Ocimum canum exhibited the lowest level of
DPPH radical scavenging activity of 6.70%. Lantana camara exhibited the highest radical scavenging activity
of 94.40%. Multiple analyses suggest that 43.80 % of scavenging capacity of the herbal plants results from the
contributions of the seven phenolic compounds. The study showed that scavenging effect of the plant extracts
is not limited to phenolics but to other secondary metabolites. The study also showed that the Ghanaian
medicinal plants used for the study can be good natural sources of phenolic compounds and antioxidants.
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INTRODUCTION

Phenolic compounds are plant secondary metabolites
produced either from phenylalanine via the acetate
pathway or from its precursor shikimic acid via the
shikimate pathway (1). Being widely distributed and
synthesized throughout the plant kingdom, with
exception of fungi and algae, phenolic compounds are
one of the most numerous classes of substances which
are widely distributed and synthesized throughout the
plant kingdom. Polyphenols have several important
physiological functions in plants. They are essential for the
regulation of growth and participate in the reproduction
by attracting pollinating insects and also protect plants
against UV radiation, harmful insects and infections (2).
Their potentially versatile antioxidant activity is highly
effective against diseases involved in antioxidative stress
(3). Therefore polyphenols have been used in many
antioxidant capacity assays before testing the properties
of a biological system.
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Of the polyphenol subclasses, phenolic acids and
flavonoids are the most common and have often been
described to be the most important as regarding the
intake and potential effects in humans (4). As may be
deduced by the large number of phenolic compounds
and the discrepancy between the different subclasses,
their chemical and biological properties vary greatly.
Phenolic acids can be divided into those with a simple
hydroxybenzoic acid structure (such as protocatechuic
acid) and those with hydroxycinnamic acid structure
(such as caffeic or rosmarinic acid) (5). So far, phenolic
acids have been studied far less as compared to
flavonoids. Hydroxybenzoic acids particularly have not
been considered to b