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PHYTOCHEMICAL AND PHARMACOLOGICAL SCREENING OF
(LEAVES, BARK, AND ROOT) Clerodendrum viscosum
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By
Examination Roll No. M.S 070733

ABSTRACT

This study was designed to mvestigate phytochemical nature (group determination of
plant constituent) and selected pharmacological activities {cytotoxicity, anti-oxidant
and antibacterial) of the ethanol extract of leaves, bark and root of Clerodendrum
viscosupt. Phytochemical study of the extract of Clerodendrum viscosum leaves indicated
the presence of reducing sugar, tannin, alkaloid, flavanoid, carbohydrate, saponin, and
steroid types of compounds. Photochemical study of the extract of bark indicated
alkaloid, saponm, reducing sugar, carbohydrate, and gum types of compounds. Root
indicates alkaloid, saponin, reducing sugar, catbohydrate, types of compounds. In the
free radical scavenging activity study (DPPH assay) the extract (leaves, roots, and
bark) showed mild antioxidant activity at the concentration of 100 pg/ml. A general
cytotoxicity of (leaves, roots, and bark) the extracts was assessed by a simple and low
cost assay using brine shrimp lethality as an indicator of cytotoxicity. The extract of
leaves of Clerodendrum viscasum showed moderate level of general toxicity in the brine
shrimp lethality assay (LCs = 40pg/ml for leaves, and LCy = 40pg/ml root and
bark). The extract showed significant antibacterial activity against both a number of
gram positive and gram negative bacteria such as Proteus spp, Bacillus cerius, Staphylococcus
agalactiae, Shigella dysenteriae and Salmonella paratyphi-A41. 'The obtained tesults provide a

support for the uses of this traditional medicine.
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Chapter One

1. Introduction

Bangladesh is a country of plant diversity. Medicine is the wonder of the world
and blessings for mankind. Most of the plants possess different kinds of
secondary metabolites which are used as drugs, medicine or therapeutic agents for
the treatment of different kinds of diseases. So Medicinal plants hold an
impottance in the economy of any country as well as can brings a tremendous
change in medicine sector. The World Health Organisation (WHO) estimated that
80% of the population of developing countries relies on traditional medicines,
mostly plant drugs, for their primary health care needs. Also, modemn
pharmacopoeia still contains at least 25% drugs derived from plants and many
others which are synthetic analogues built on prototype compounds isolated from
plants. Demand for medicinal plant is mcreastng m both developing and
developed countries due to growing recognition of natural products, being non-
narcotic, having no side-effects, easily available at affordable prices and sometime
the only source of health care available to the poor. The history of drug from
natural sources is very significant and well known. Hlness, physical discomforts,
injuries, wounds and fear of death had forced prehistoric man to use any natural

substance that he could lay his hands on.

According to WHO consultative group on medicmal plants, “A medicinal plant is
any plant which, in one or more of its organs contains substances that can be used
for therapeutic purposes or which, is a precursor for synthesis of useful drugs.”
Medicmal plants may be defined as a group of plants that possess some special
properties or virtues that qualify them as article of drugs and therapeutic agent and
are used for medicinal purposes (Ghani, 2003).

Plant kingdom, the storehouse of thousands of unexplored compounds, possesses

a great potentiality for drug search even in the day of synthetic chemistry. About
90% of medicinal plant used by the industries is collected from the wild. While
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over 800 species are used in production by industry, less than 20 species of plants
are under commercial cultivation. Over 70% of the plant collections involve
destructive harvesting because of the use of parts like roots, bark, wood, stem and
the whole plant in case of herbs .This possess a definite threat to the genetic

stocks and to the diversity of medicinal plants if biodiversity is not sustainable

used.
Whole Patt, 16% B Roots B Bark
Roots, 29%
Rhiz omes, 4% ‘ OWood O Stem
Leaves, 6% B Seed B Fruits
Flowets, 5% I( ’ A\' B Flowers
Fruits, 10% Bark, 14% B Rhizomes [ 'Whole Paﬂl

Sﬁd, T Stﬂn; 6W0ﬂd, 3%

Figure 1.1: Break up of medicinal plant by their patts utilized (Source: Report of the Task
Force on Conservation & Sustainable use of Medicinal Plants, Govt. of India).

As part of our continuing efforts to study the chemical and pharmacological
aspects of the medicinal plants of Bangladesh, Clerodendrum Viscosum -was
investigated. Successive extraction of dried powdered Leaves root and Bark of
Clerodendrum iscosum and the effects of all extracts were investigated for chemical

group test, cytotoxic effect, and antibacterial activity.
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1.1 Plant Preview

The species is indigenous throughout the tropics and subtropics. It is not known
if the species originated in the Africa, Ametica and tropical Asia. This plant that
gives us white flower and red fruits. Due to its many traditional uses, C. Viscosum

has doubtless been spread by humans

C. Viscosum 1s an evergreen, sprawling tree that typically grows to 3-7 ft in height.
It is not mdigenous to many parts of the tropics and has been introduced to new
regions by people. Once established, the tree often persists and spreads, especially
in moist gullies, streambeds, and other wet areas. The tree can grow in a wide
range of soils, mcluding in hospitable brackish swamps, and limestone. It stands
up well, side of the road. High winds C. Viscosam can cause fall over. This C.
Viscosnm does not give us any wood. Total plant part that is used as firewood, and

medicine.

Clerodendrum is a genus of about 400 speces of flowering plants in the family
Veerbenaceae (Lamiaceas). The genus is native to tropical and warm temperate regions
of the world, with most of the species occurring in tropical Africa and southern
Asta, but with a few in the tropical Americas and northern Australasia, and a few
extending north into the temperate zone i eastern Asia. Common names include

glorybower, bag flower and bleeding-heart.

They are shrubs, lianas, and small trees, growing to 1-12 m tall, with opposite or

whorled leaves.

Clerodendrum species are used as food plants by the larvae of some Lepidoptera

species including Endoclita malabaricus and Endaclita sericens
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1.2 Botanical Features

1.3 Plant Morphology

e Flowers
The flowers are typical of the Clrdendrun genus, showy, fragile, and short-lived,
falling the same day that they open Individual flowers white in color, with the
corolla consisting of five radiating, obovate.White petals are (2-3 cm) [1.6-2.4 in]

lIong. It contents black anthers. In color flowering and fruiting may occur at May

to June of the year. The time of flowering when plant is 120 days and fruiting is
typically when plant is 130 days.

4 Biotechnology and Genetic Engineeting



Fig 1.2: Flower of C. Viscosum

¢ Leaves
The leaves are simple, heart shaped, rather large 2028 cm long, 14-20 cm width.
When discolor plant, grayish green on the upper surface, in some Pacific islands
there is a variant with bronze-green shoots and new leaves.

e Fruits
The fruits are a light brown, ovoid, dry capsule, about 1 cm round.

Fig 1.3: Fruit of C. Viscosum
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e Bark
The bark is gray to light brown, smooth to slightly longitudinally fissure with

horizontal cracks.

e Rooting habit
The plant has a highly spreading, near-surface, natural root system, often

comprised of only main roots.

Figure 1.4: Root section of C. viscosum

1.4. Traditional medicinal Uses

The plant is used in traditional medicine by the people and possesses various

interesting pharmacological activities.

Leaves are used to cool fevers, soothe coughs and remove phlegm (Malaysia,
Indonesia); the leaf buds were chewed/swallowed for dry throat. The young
leaves are edible and various parts of the plant have historically been used for
medicinal purposes. Fresh bark and leaves soaked in water is used for worm
action. Total patts of Clerodendrum viscosum works for gastric ulcer, stomach pain,
disease. So that total part of this plant is beneficial for human being.
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1.5. Aim and of Objectives the study

Plant secondary metabolites have been used for mankind as remedies since the
beginning of civilization. Now a day, they still play an important role in health care
for about 80% of the world's population. Diverse biocactive metabolites like
sterords, flavonoids, alkaloids, glycosides, e;tc. in plants have formed the
therapeutic basis of herbal medication. Thus emphasis 1s given on the biological

screening of medicinal plants for further exploration of their active constituents.

‘The atm of the present study was to investigate the scentific basis of the
traditional uses of the plant C viscosurz. The traditional use of this plant leads to

the investigation of the following pharmacological action.

1. Chemical Group Test

2. Cytotoxicity Screening
3. Antimicrobial Screening
4

. In-vitro Antioxidant activity.
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Chapter Two

Literature review

2. Biological Investigation.

Labo reported (2006) that a detailed pharmacognostical study of the root and leaf
of the crude drug Clerodendrum viscosum Vent. (Verbenaceae). It is an important
plant in the Indian system for medicine. The root and leaf samples were studied
using light and confocal microscopy, WHO recommended-physicochemical
determinations, and authentic phytochemical procedures. The physicochemical,
motphological, and histological parameters presented in this paper may be
proposed as parameters to establish the authenticity of C. viscasum root and leaf,

and may possibly help to differentiate the drug from its other species.

Bird (1961) studied that the capacity of certain plant proteins closely simulate the
action of various human blood group specific agglutinins is well known. Almost
all strong blood-group-spedific plant agglutinins have been obtained from the
genus Leguminosae. Examination of other non-leguminous plants has now
revealed specific agghutinins in the fruit pulp of Clerodendrum viscosum.

Sajem and Gosai (2006) reported that Clerodendrum viscosum leaves are taken raw or
are mixed with vegerable for curing diabetes, high blood pressure and asthma
(82%). Medicinal plants used by Jaintia tribes of the North Cachar Hills district of
Assam, northeast India.

Hossan, et 24 (2006) reported the Chakmas form the largest ethnic minority group
inhabiting the Chittagong Hill Tracts forest region of Bangladesh. They have their
own traditional medicinal practitioners and have a long tradition of using plants to
cure diseases. Gastrointestinal disorders like diarrhea and dysentery are prevalent
amongst the Chakmas. They undertook an ethno botanical survey of the Chakma
tribe to identify plants used for treatment of gastromtestinal disorders. The
objective of this study was to create a database of medicinal plants, which could

be further analyzed for identification of novel compounds. This in tum, can lead
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cure of endemic diseases like diarrhea and dysentery,

of people, particulaly m the under-developed
whic€ ) E AT plant _pecies were identified as to their bemg used by the

6 o thepn clerodendrum vis@Hm works for gastric ulcer, stomach pain,
swbate. This phnt parts used, mede of preparation of medicine and dosages will

be presented.

Rahman e7 a/ /2006) reported that the crude ethanolic extract of the leaves of
Clerodendrum viscosum (Family: \erbenaceae) was evaluated for its antioxidant and
analgesic activities to mvestgate the scientific basis of the traditional uses. The
antioxidant property of the extract was assessed by 1, l-diphenyl -2- picryl
hydrazyl (DPPH) free radical scavenging assay. The extract showed promment
antioxidant activity which was comparable to standard drug ascorbic acid. The
extract produced significant (P<0.001) writhing inhibition i acetic acid induced
writhing in mice at the dose of 125 mg, 250 mg and 500 mg/kg body weight
respectively, which were comparable to the standard drug diclofenac sodium. The
results tend to suggest that the crude leaves extract at the above doses have
antioxidant and analgesic activities and indicate that it might possess biologically

active constituents having free radical scavenging and analgesic activities

respectably.

Das, A.K. and Roy, B.A. (1981) reported that Anti-inflammatory, antinociceptive,

and neuropharmacological activities of Cleradendron viscosum.

Snigdhi Ror and zashim Md. (2006) reported that disease symptoms sores,

diabetes to be treated by Clerodendron viscosum.

Richad lobo and ISR Punitha, (2006) reported that Clerodendron viscosum has
antisnake venome activity. A plant traditional used in India for the treatment of a
snake bite was evaluated by in vitro and in vivo methods. While 77 pitro studies
wete perform using human blood. In vive studies were carried out using mice

administered three different doses of the extract 5 minutes before the



to newer formulations for cure of endemic diseases like diarthea and dysentery,
which affects a large number of people, particularly in the under-developed
countries. A total of 17 plant species were identifted as to their being used by the
Chakmas most of them Clrodendrum viscosum works for gastric ulcer, stomach pain,
disease. This plant parts used, mode of preparation of medicine and dosages will
be presented.

Rahman ef a/ (2006) reported that the crude ethanolic extract of the leaves of
Clerodendrum viscosnrn (Family: Verbenaceae) was evaluated for its antioxidant and
analgesic activities to investigate the scientific basis of the traditional uses. The
antioxidant property of the extract was assessed by 1, 1-diphenyl -2- picryl
hydrazyl (DPPH) free radical scavenging assay. The extract showed prominent
antioxidant activity which was comparable to standard drug ascorbic acd. The
extract produced significant (P<0.001) writhing inhibition in acetic acid mduced
writhing in mice at the dose of 125 mg, 250 mg and 500 mg/kg body weight
respectively, which were comparable to the standard drug diclofenac sodium. The
results tend to suggest that the crude leaves extract at the above doses have
antioxidant and analgesic activities and indicate that it might possess biologically
active constituents having free radical scavenging and analgesic activities

respectably.

Das, A.K. and Roy, B.A. (1981) reported that Ant-inflammatory, antinociceptive,

and neuropharmacological activities of Clerodendron viscosunm.

Snigdhi Ror and zashim Md. (2006) reported that disease symptoms sores,
diabetes to be treated by Clervodendron viscasum.

Richad lobo and ISR Punitha, (2006) reported that Clerodendron viscasum has
antisnake venome activity. A plant traditional used in India for the treatment of a
snake bite was evaluated by in vitro and in vivo methods. While 7# #itro studies
were perform using human blood. Ir sive studies were carried out using mice

administered three different doses of the extract 5 minutes before the
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admimnistration of Nagiz naja snake venom. The results of the i vitro studies
showed that the extract probably interacts. With but dose not stabilize membrane
protein. In the in #wo studys the extract showed significance antisnake venome

activity.
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Chapter Three

Phytochemical Screening

3. Introduction

The subject of phytochemistry or plant chemistry has developed in recent years as
a distinct discipline, somewhere in between natural product organic chemistry and
plant biochemistry and is closely related to both. It is concerned with the
enormous variety of organic substances that are elaborated and accumulated by
plant and deals with the chemical structures of these substances, their
biosynthesis, turnover and metabolism, their natural distribution and their
biological function. In all these operations, methods are needed for sepatation,

purification and identification of many different constituents present in plants.

3.1. Collection and Identification:

The plant Clerodendrum Viscosum was collected from different sutable place of
(Ambana, sengram, khoksha kushtia) Bangladesh during the month of 2~ April
2008. During collection any type of adulteration was strictly prohibited. The plant
sample was identified by the experts at Bangladesh (Accession No. 32898)
National Herbarium, Mirpur, Dhaka and also by the authomnties of Botanical
Garden, Mirpur, Dhaka and a voucher specimen was deposited in the National
Herbarium Centre, Mitpur, Dhaka.

3.2. Drying and gninding:

The collected plant parts (Roots, leaves, and bark) were washed with water,
separated from undesirable materials or plants or plant parts. They were sun-dried
for fifteen days after cutting mto small pieces. The plant parts were ground into a
fine powder with the help of a suitable grinder (Capacitor start motor, Wuhu
motor factory, China). The powder was stored in an airtight container and kept in

a cool, dark and dry place until analysis commenced.
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3.3. Extraction:

The powdered materials (400gm of leaves, 200gm of bark and 100gm of roots)
1 was taken in three clean, flat bottomed glass containers (4 liters) and soaked in

1650ml, 1200ml and 500ml of 90% of ethanol respectively. The containers with its

contents was sealed and kept for a period of 12 days accompanying occasional
shaking and stirring. 'The whole mixture then underwent a coarse filtration by a

piece of clean, white cotton material. Then it was filtered through Whatman filter

1

paper. The extract was concentrated by evaporation process.

3.4. Extraction at a glance

> Plant collection

!
Drying

!
Milling

!
q_ Fine powder of Clerodendrum viscosum

' |

1 Macerated with 90% ethanol for 12 days

'

Filtration by filter paper

,

|Crude ethanol extract |

3.5. Evaporation of the solvent:

The filtrate (ethanol extract) obtained was evaporated by three ceiling fans. The

leave extract rendered a dark green color and the bark extract turned into brown
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color and root extract white green colot. The concentrated was designated as
crude extract or ethanol extract. The yield of the leaves extract was 6 gm and bark

extract was 3 gm and roots extract was 1gm.
3.6. Chemical Groups Tests:

Testing of different chemical groups in extract represent the preliminary studies.
In each test 10% (w/v) solution of extract in Ethanol was taken unless otherwise
mentioned in individual test. The chemical group tests, which were performed and

the reagents needed m these tests are as follows (Evans ef 2/, 1989).
3.7. Reagents:

The following reagents were used for the different chemical group tests.
» Mayer’s reagent

1.36 gm mercuric 1odide in 60 ml of water was mixed with a solution contains 5

gm of potassium iodide mn 20 ml of water.
» Dragendroff’s Reagent

1.7 gm basic bismuth nitrate and 20 gm tartaric acid ware dissolved in 80 ml water.
This solution was mixed with a solution contains 16 gm potassium iodide and 40

ml water.
» Fehling’s solution A

34.64 gm copper sulphate was dissolved in a mixture of 0.50 ml of sulfuric acid

and  sufficient water to produce 500 ml
» Fehling’s solution B

176 gm of sodium potassium tartarate and 77 gm of sodium hydroxide were
dissolved in sufficient water to produce 500 ml Equal volume of above solution

were mixed at the time of use.
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> Benedicts Reagent

1.73 gm cupric sulphate, 1.73 gm sodmm citrate and 10 gm anhydrous sodium
carbonate were dissolved in water and the volume was made vp to 100 ml with

water.

» Molish Reagent

2.5 gm of pure a-naphthol was dissolved in 25 ml of ethanol.
» Libermann-Burchard Reagent

5 ml acetic anhydride was carefully mxed under cooling with 5ml concentrated
sulfuric acid. This mixture was added cautiously to 50 ml absolute ethanol with

cooling
3.8. Tests performed for identifying different chemical groups

The following tests were performed for identifying different chemical groups
(Trease and Evans, 1983; Ghani, 1998;)

3.8.1. Tests for reducing sugar:

There are three tests have been carried out for Reducing Sugar. They are given
below.

» Benedict’s Test

0.5 ml of aqueous extract of the plant material is taken in a test tube. bml of
benedict’s sohation 1s added to the test tube, boiled for 5 minutes and allowed to
cool spontaneously. A red color precipitate of cuprous oxide i1s formed i the

presence of a reducing sugar.
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» TFehling’s Test (Standard Test)

2ml of an aqueous extract of the plant material is added tolml of a mixture of
equal volumes of Fehling’s solutions A and B. Boiled for few minutes. A red or

brick red color precipitate 1s formed in the presence of a reducing sugar.
» Combined Reducing Sugar test

1ml of an aqueous extract of plant materials 1s boiled with 2ml of dilute
hydrochloric acid for 5 minutes. Cooled and neutralized the mixture with sodium
hydroxide solution and perform the Fehling’s test as described above. A brick-red
precipitate is formed in the presence of a reducing sugar due to the release of

reducing sugars on hydrolysis.
3.8.2. Tests for Tannins:

» Terric Chloride Test

5 ml solution of the extract i1s taken m a test tube. Then 1 mi of 5%Ferric chloride

solution is added. Greenish black precipitate is formed in the presence of tannins.
» Potassium dichromate test

5 ml solution of the extract is taken i a test tube. Then 1 ml of 10% Potassmum
dichromate solution is added. A yellow precipitate is formed in the presence of

tannins.

» Lead Acetate Test

1 ml. of 10% Lead acetate solution 1s added to 5 ml of extract solutions. A yellow

precipitate 15 formed. It indicates the presence of tannins.
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3.8.3. Test for Flavonoids:

A few drops of concentrated hydrochloric acid is added to a small amount of an
alcoholic extract of the plant material. An Immedsate red color 1s developed which

indicates the presence of Flavonoids.
3.8.4. Test for Saponins:

1 ml solution of the extract 1s diluted with distilled water to 20 ml and shaken in a
graduated cylinder for 15 mmutes. One centimeter layer of foam 1s formed in the

presence of saponins.
3.8.5. Test for Gums:

5 ml solution of the extract is taken and then molish reagent and sulphuric acid
are added. Red violet ring is produced at the junction of two hquids in the

presence of gums and carbohydrate.
3.8.6. Test for Steroids:

» Libermann-Burchard test

1ml solution of chloroform extract is taken and then 2 ml Libermann-Burchard
reagent is added. Reddish purple color is produced which indicates the presence
of steroid.

» Sulphuric acid test

1ml solution of chloroform extract is taken and then 1l Sulphuric acid is added.
Red color 1s produced in the presence of steroid.

3.8.7. Test for Alkaloids:
> Mayer's test
2 ml solution of the extract and 0.2 ml of dilute hydrochloric acid is taken in a test

tube. Then 1 ml of Mayer's reagent is added. Yellow color precipitate is formed in
the presence of alkaloids.
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extract and 0.2 ml of ; reagent. * colored precipitate i alkaloid.

difute hydrochlotic | | was obtained. |
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» Dragendroff's test

2 ml solution of the extract and 0.2 ml of dilute hydrochloric acid are taken in a
test tube. Then 1 ml of Dragendroff's reagent is added. Orange brown precipitate
is formed in the presence of alkaloids.

» Wagner's test

2 ml solution of the extract and 0.2 ml of dilute hydrochloric acid are taken in a
test tube. Then 1 ml of iodine solution (Wagner's reagent) 1s added. Reddish
brown precipitate is formed in the presence of alkaloids.

» Tager's test

2 ml solution of the extract and 0.2 ml of dilute hydrochloric acid are taken in a
test tube. Then 1 ml of picric acid solation (Hager’s reagent) is added. Yellowish
precipitate is formed in the presence of alkaloids.

Tablel. Different chemical group tests of leaves extract performed and the results

are mentioned.

2 ml solution of the TQM 0.1 ml of ﬁayer’s Yellowish buff Presence of

=
Walas v IRPOPER: SN -,,. e e
i
1
¢
H
1

¥
H
!

|
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1 ml solution of

ethanolic extract.

1 ml solutlon of the

: extract was diluted

. with distilled water to

"2 ml solution of

i aqueous extract.

R R

: 0.5 ml solutlon of

’ extract.

1 ml solution of
' aqueous extract.

- 5 ml solution of
¢ extract.

3

i Few drops of conc.

Shaken na

! 1 ml equal volume of | Bnck ied colored Presence

: Immedlate ;:eci

i Presence of

+ Flavonoeids.

" color was

; formed.

i
s e L ieas ol

{ HCL

i RIS

One ce:nnmeter

S s ks o

i Presence

‘ graduated cylinder ( layer of foam was : Saponins

[ for 20 min, | formed.

;FehlmgsAandB

2 solution. Boiled for 5 :

: was precipitate | reducmg

k]
sugars.

P e ' i
! minutes on 2 boiling i
: water bath. : ,

i A

Presence of

¥
i

. carbohydrate

5 ml Benedict's Bﬂck red coloted |

5 reagent and boiled * was precipitate.

13

i for 5 minutes ona - s
| boiling water bath.

37 v i

Boﬂed with 2 ml of . Brick red " Presence of
5 dil. HCl acid for 5 : precipitate was
; min. after cooling :

: i

; neutralized with : formed.

» NaOH solution and

: combined
: reducing

" sugars.

, performed Fehling’s :
 test as described |
! above. :
!

e ie

Greemsh black.

1 ‘ml of 5% Femc

. chloride solution. ; preelpnate was | tannins.

i ! :
: . formed. :
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I'5 ml solution of ¢ 1 ml of 10% Yellow precipitate  Presence of
; i H

i

3

| extract. : potassium " was obtained. ! tannins.

; ; dichromate solution. !
i ; : :
B |
5 'ml solution of 1 ml of 10% Lead Yeﬂow precipitate | Presence of ‘
; acetate j was obtained. tannins.
o e e = % ST e < g £ e g b g —

R e B e e s oo bl <

5 ml solution of ! Molish reagent and . Red —violet ring Absez{ce of

[P - ST 5. I, 3

: extract ' sulfuric acid were . was not produced | gums
: 1 ¢ :

: added. + at the junction of
: : .. i
: 3 : two liquids.

3 ] i
e W e s e T et Samang 3 9 S e e e [y iy sy o)

s
H

R -

{1 mlsolution of 2 ml Libermann — Chloroform layer Absence of
 chloroform extract. Burchard reagent ; not acquire ~ steroids

 was added. ' reddish purple '

——

| | |
; : : colour. ‘
T T T netr T e e T

{1 ml solution of ; 1.ml Sulphunc acid Red color was not ; Absence of :

; ; g .
; chloroform extract . was added. produced " steroid. é

Table2. Different chemical group tests of bark extract petformed and the results

are mentoned.

ol s B uad s an

i 2 ml solution of the . 0.1 ml' of Mayer’s Yeliomsh buff

Presencc of

; - extract and 0.2 ml of | reagent. ! colored precipitate alkalmd.

:
i

dilute hydrochloric ¢ . was obtained. Z ’
: X ¢

Cacid. : i !

i : % 3\

2 ml solution of the 0 1mlof Orange brown Presence of |

; extract and 0.2 ml of Dmgendroff’ $ | precipitate was ; alkal()ld }

- - S T SrTE— - - B I T Py [ [P - — iﬁA — - P
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dﬂute hydrochlonc : reagent. j observed. |
acid. ‘ f ; 4
2l solution of the | 1 mi of Wagner's Réa&sh brown | Presence of
5 - extract and 0.2 ml of reagent. : precxpltate was = alkaloid. '
{ dilute hydrochloric | observed. i

" Few drops of
i conc. HCl

1 ml sclution of

' ethanohc extract.

; Shaken in
i graduated cylinder

: for 20 min,

1 ml solution of the
extract was diluted

, with distilled water to
20 ml.

2 ml solution of

1 ml equal volume

[OPET P P R PUE S T EsE U o)

Immediate red Absence of
i color was not ‘ Flavonoids.

‘
| formed.

' One centimeter Presence of

i layer of foam was ! saponins.
P
;

! {
i formed. X
: |
' Z

: ank red colored . Presence of

: aqueous extract. of Fehling’s A and  was precipitate . reducing
j B solution. Boiled ' sugars.
for 5 minutes ona ! ’
5 boﬂmg water bath. ; g
0 5 mi solution of : 5 ml Benedict’s ' Brick red colored "'. Presence of '
| extract. - reagent and boiled  was precipitate. . carbohydrates.
: | ‘ Z
§ ; for 5 minutes on a )
: boiling water bath. ; 1
{ 1 ml solution of  , Boiled with 2 ml oi’ Brickred ! Dresence of
{ aqueous extract.  dil. HCl acid for 5 - precipitate was ! combmed
: j min. after cooling " formed, | reducing
| : neutralized with ; sugars. !
{ NaOH solution
+ and performed ) §
i Fehling’s test as ;
; t described above.
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| |

L

%5 ml solution of : -1 mlﬂof 5% Ferric Greemsh black : Absence of %‘
' extract. | ' chloride solution. prcmpﬁate was not tannins. ;
' | | formed. i
5ml solution of . T miof 10% : Yellow precipitate i Absence of - i
; extract. potassmm . was not obtamed. tannins. f
l 1 dichromate ; ,
! i solution. *
‘5 ml solution of ‘ 1 ml of 10% Lead ' “-Y’elnlgw preaéit;fén VMAbsence E)f”w
extract i acetate ‘ was not obtained. ; tannins. ‘
| | i |
. ! ,
"5 ml solution of - Mgh;-il ;ggewn?ﬂ " “ﬁea —Vlolgg ;:Egh W‘fJ;ésérml“c:df w*
extract. é | and sulfuricacid | was produced at ; ' gums :
) : were added. : the junction of two | |
E ! liquids. |

1 ml solution of + 2 ml leerma:nnb Chloroform layer | ' Absence of - ;

i chloroform extract. ' ~Burchard ' not acquire reddish ’ steroid.

] reagent was E purple colour.

| added.

Tl solution of ! 11i11$u1pi1i£n”cw ""Red color was not mt-Kbﬂs'énce of

| chloroform extract ac1d was added. produced : steroid. :
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Table3. Different chemical group tests of roots extract performed and the results

are mentioned.

Ye]low1sh buff Presence of

. alkaloid. ;

0 1 ml ofMayer’s

T
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I

. extract and 0.2 ml of reagcnt. : ' colored precipitate .

i ditute hydrochloric ; was obtained. I 4
' acid. f
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| extract and 0.2 ml of ; Duagendroffs ' precipiatewas | allaloid.
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acid. ‘ ; z ,

|
H i
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s sl Wi e Socindaa el S 4
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1 * H ¥ i
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% . e ;

‘1 ml solution of the Shaken ina One centimeter ' Presence of !
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N . ’ . : ; j
» with distilled water to | for 20 min. + formed. ; :
1 ! H 3 i
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; : i ! i
j f Z i 5
i i i ! H
* ! ; 3
: ! i
; ; ¢ 7
N . f {
i i ! 5
! ; i
; i i ; i
; ; 5 : 1
‘ : : f'
' ! { ; i
; ' i { :
{ i i
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2 ml solution of 1 ml equal Brick red colored | Presence of |
| aqueous extract. " volume of ! was precipitate | reducing

| | Fehling’s A and B ; | sugars.

| solution. Boiled i
for 5 minutes on g
‘ ; a boiling water ' ,
’ j bath. ‘
| 5 |
" 0 5 ml solution of 1 5 ml Benedict’s i _ﬁnck red colored Preseﬁéé of i
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} ! boiled for 5 ' ; :
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4  boiling water f j
R ... T S SOS,
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’: aqueous extract. + of dil. HCl acid preapltate was : combined :
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, : cooling ; sugars. E
- neutralized with | ,
| | NaOH solution ;
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n c;f

5‘ vml solutio

extract.

1 ml solutlon of

¢ chloroform extract.

"1 ml solution of

chloroform extract

U S UV

Moﬁsh reagént

' and sulfuric acid

were added.

. was ot produced

1

$
i

two hiquids.

, Red _violet ring

; gums
i

!
at the junction of

i
§
H
i

S AR T g T gre T e S i e e b s

b fetus e b e etedlhe DT aee el e

"2 m L1berma:nn‘ ‘ Chloroform layer Absence of

| | _Burchard i not acquire reddish : stero1d.

‘ reagent was l purple colour.

' added. | |
‘* "1 mi Sulphusic " Red color was not - Absence of
1 acid was added. , produced. ' steroid.

Table 4. Summary of Chemical group test results.

+ =Presence; —

=Absence.
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3.9. Results

The ethanolic extract of C viscosum was subjected for chemical group test. Alkaloid,
Flavanoids, Saponins, Reducing sugar, Catbohydrates, Tennins found in the leaves
extract. Ethanolic extract of bark extract showed the presence of alkaloids,
reducing sugar and Saponins Carbohydrates, Gum. In root extract Alkaloid,
Saponins, Reducing sugar, Carbohydrates, found. The experimental findings form
the study showed that the ethanolic extract has organic compounds which can

show extensively pharmacological activity.
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Chapter Four
Screening For In-vitro Antioxidant Activity

4. Introduction

The DPPH antioxidant assay is based on the ability of 1, 1-diphenyl-
2picrylhydrazyl (DPPH), a stable free radical, to decolorize mn the presence of
antioxidants. The DPPH radical contains an odd electron which 1s responsible for
the absorbance at 517 nm, and also for visible purple yellow color. When DPPH
accepts an electron donated by an antioxidant compound, the DPPH s
decolorized which can be quantitatively measured from the change mn the

absorbance.

The plant extract exhibited positive results for flavonoid, reducing sugar, tannin,
gum and saponin. It has previously been outlined in a number of scientific
publications that plants contain polar groups especially phenolic groups of
compounds such as tannins and flavonoids can act as primary antioxidants or free
radicals terminator (Mihauskas e @/, 2004). Probable cause of absence of
antioxidant activity in the ethanol extract is that the phenolic group of compounds

had evaporated during evaporation of ethanol.

Table 5. DPPH Scavenging Assay of C. viscasum leaves

Conc.of
ex‘::cf Absorbance | Absorbance | Absorbance 1}1’ erage Y +SD X+ SE . .9/? . log
1 2 3 5 inhibiton Conc.
(ng / ml)
0.5498 0.549 +
Blank 0.556 0.5497 0.5496 5 0.54910.00057 0% 0
0.0036
0.532 0532+
1 0.531 0.533 0.532 0.532 £ 0.001 J
0.00208 A2 g
10 0.529 0.527 0.528 0.528 0.528%0.001 0.528+0.000578 3.9 1
20 0.525 0.526 0.527 0.526 0.526+0.001 0.52610.000578 4.2 1.3
0.523 0.523 +
50 0.522 0.524 0.523 0.523+ 0.001 s 48 69
0.000578 1.698
100 0.520 0.521 0.523 0.521 0.52110.00152 | 0.521+0.000883 5.20 2
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Absorbance vs Concentration
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Graphl. DPPH Scavenging Assay C. wiscosum leaves (Absorbance vs Conc of

leaves and ascorbic acid.)

Inhibition vs, log conc.

Graph 2. DPPH Scavenging Assay of C. viscosum leaves (% inhibition vs. log
Conc.)
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Table 6. DPPH Scavenging Assay of C. viscosum roots.

Graph 3. DPPH Scavenging Assay of C. viscosum root (Absorbance vs Conc.)

28
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Conc.of Av = - o
—— Absorbance | Absorbance | Absorbance “erage Y +SD X +SE _ _/? . log
1 2 3 X inhibition | Conc.
(pg/ ml
.549 .549 +
Blank 0.556 s 0.5497 0.5496 i 0.549+0.00208 0% 0
0.0036
0.343 0.342+
1342 2 ; 342+ 0. .
1 0.34. 0.341 0.342 0.342+ 0.001 0.000578 37T 0
10 0.340 0.342 0.341 0.341 0.341+0.001 0.341+£0.000578 37.95 1
20 0.320 0.321 0.323 0.321 0.3211+0.0015 0.321+0.000578 41.59 158
0.319 0318 &
; ; % 318+ 0. 2.1 4
50 0.318 0.317 0.318 0.318% 0.001 0.000578 4213 1.698
100 0.315 0.316 0.314 0.315 0.315%0.001 0.315120.000578 42.68 2
0.7
0.6
0.5
0.4
03
0.2
0.1
0
——0.5496 0.342 0.341 0.321 0.318 0.315
——0.799 0.629 0.495 0.443 0.169 0.042




Inhibition vs log conc

Graph 4. DPPH Scavenging Assay of C. viscosum root (%o inhibition vs. log Conc.)

Table 7. DPPH Scavenging Assay of C. viscosum Bark

Conc. of
ex(::rrl:cto Absorbance | Absorbance | Absorbance | Average X +SD X +SE % log
(ug / ml) 1 £ 3 X inhibition | Conc.
Blank 0.556 05498 0.5497 0.5496 .69 & 0.54910.002086 0% 0
0.0036
1 0.441 0.442 0.443 0.442 0.442% 0.001 0.442% (.000578 19.57 0
10 0.421 0.422 0.420 0.421 0.421+0.001 0.421£0.000578 23.39 1
20 0.404 0.402 0.403 0.403 0.403+0.001 0.403+0.000578 26.67 1.3
50 0.382 0.383 0.381 0.382 0.382+ 0.001 0.382+ 0.000578 30.49 1.698
100 0.343 0.342 0.341 0.342 0.34210.001 0.34251+0.000578 3737 2
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Absorption vs. Concentration

=]
-
o
o
=]
73]
Lo
=4

Graph 5. DPPH Scavenging Assay of C. viscosum batks (Absorbance vs. Conc.)

Inhibition vs, log conc.

Graph 6. DPPH Scavenging Assay of C. viscosum bark (%o inhibition vs. log Conc.)
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Table8. DPPH Scavenging Assay of Ascorbic acid.

Conc.of
. %

v v 1
ast_:o:bu; Absorbance | Absorbance | Absorbance Average Y+SD Y+8E og
acid(ug / 1 2 3 inhibition Conc.
ml)

Blank 0.80 0.79% 0.798 0.799 0.799+£0.001 | 0.799+0.0005 0% 0
0.629 0.629 +
. 0.626 0.62 L6290, 21.28 0
1 0.632 9 0 0.003 0.0017
0.49 495 &
10 0.488 3 0.502 0.495 0.49510.007 0.495 38.05 1
0.0040
. 0443 +
20 0441 0443 0.445 0.443 0.443+0.002 44.56 13
0.0011
0.169 0.169 %
50 0.165 0.17 .16 0.169%0. .85 1.698
173 0.169 169%0.004 0.0023 78.8
100 0047 0.042 0.173 0.042 0.042+0.074 | 0.042+0.0429 94.74 2
4.1. Result

In the quantitative assay, the extracts of C. wviscasum (leaves, roots, Bulk) displayed

mild free radical scavenging activity in the DPPH assay and which is not

significantly comparable to that of ascorbic acid, a well-known standard

antioxidant.

Generally plant parts which have antireumatic activity (as C.piscasum is traditionally

used) also show antioxidant activity. But the ethanol extract shows mild

antioxidant activity.
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Chapter Five

Bioassay for Cytotoxic Effect by Brine Shnmp Lethality Test

5. Introduction:

In this bioassay, the crude extract of leaves roots, bark showed lethality indicating
the biological activity of the compound present m C. zzscasum extract. Completely

Randomized Design was followed during this biocassay (Kothari CR. 1978).

Brine shrimp lethality bioassay is a recent development in the assay procedure for
the bicactive compounds and mnatural produoct extracts, which indicates
cytotoxicity as well as a wide range of pharmacological activities e.g. anticancer,
antiviral, pesticidal etc. Bicactive compounds are almost always toxic m high
doses. Pharmacology is simply toxicology at a lower dose or toxicology is simply
pharmacology at higher dose. Thus, in vivo lethality in a simple zoological
organism (brine shomp naupli) can be used as a convenient monitor for the
screening and fractionation in the discovery of new bioactive natural products.
Natural product extracts, fractions or pure compounds can be tested for their
bioactivity by this method. This bioassay is indicative of cytotoxicity and a wide

range of pharmacological activities of natural products.
5.1. Materials:

1. Artem salina Leach ( brine shrimp eggs)
2. Pipettes (5 m1 & 1 ml)
3. Sea salt (mixture of pure & crude Sodium Chloride)
4. Micro-pipette ( 5-200 pl adjustable)
5. Test tube (15 mi)

6. Small tank for perforated dividing dam to grow shrimp
7. Cover and lamp to attract shrimp

8. Volumetric flask. ( 10mi)
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9. DMSO (Dimethyl sulfoxide)

10. Spoon

11. Electric water blower to produce current
12. Electric bulb to produce heat

13. Stand to hold the bulb

14. Petni dish

15. Test tube stand

16. Beaker ( 1 liter)

5.2. Methods:
5.2.1. Preparation of sea water (brine):

Sea salt (mixture of pure NaCl 20 gm & crude NaCl 18 gm) was weighed
accurately, dissolved in distilled water to make 1 litre and then filtered off to get a

clear solution.

5.2.2. Hatching of brine shrimp eggs:

Sea water was taken in a small tank and shrimp eggs were added to one side of the
divided tank and this side was covered. The shomps were allowed for two days to
hatch and mature as nauphi (larvae). The hatched shrimps were attracted to the
lamp on the other side of the divided tank through the perforations in the dam.

These nauplii were taken for bioassay.
5.3.3. Preparation of the sample solution:

500 mg of crude ethanol extract of leaf and bark was weighed accurately in a vial
and dissolved in 6 ml of dimethyl sulfoxide and 4 ml of distilled water. The

concentration of this solution was 50 mg/ml.
5.3.4. Application of test solution and brine shrimp nauplii to the test tubes:

18 clean test tubes were taken. Nine of these were for the samples in three

concentrations (three test tubes for each concentraton) and nine for control
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test.10, 20, 40ul of the test solution were taken in test tubes and 10ml of the sea
water was added to each test tube contaming 10 brine shnmp naupli For the
control, same volumes of 6 ml DMSO (as in the sample test tubes) and 4 ml
distilled water mixture were taken in the rest fifteen test tubes (three test tubes for
each concentration). Finally with the help of a Pasteur pipette 10 living shrimps
wete kept to each of the test tube (Meyer e al, 1982).

5.3.5. Counting of nanplii:

After 24 hrs the test tubes were observed and the number of survived nauplu in
each test tube was counted and the results were noted. From this, the percentage
of lethality of brine shrimp nauplii was calculated at each concentration for each

sample.

Table 9. Result of Brine Shrimp lethality bioassay of ethanolic extract of C.

viscosur Yeaves
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Graph 7. Graphical representation of Lethality (LCso) test of leaves extract of C.

VISCOSUM.

Table 10. Result of Brine Shrimp lethality bioassay of ethanolic extract of C.

viscosum bark

Conc. Log T-1 | T-2 | T-3 | Avg. noof | Avg. no | X+SD| X+SE| Percentage
(ug/ml) | (Conc. alive of alive of
) shrimp (in | shrimp mortality
sample) (in
control)
10 1 b 16 14 15 5k1 | At 50
0.578
20 1.30 4 |6 |4 |4.66 4.66 |4.66 |53.4
* s
10.00
115 | 0667
40 1.60 911 2 {100 1.00 |1.00 |90
=1 o+
0.578
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Graph 8. Graphical representation of Lethality (LCso) and (I.Co0) test of bark

extract of C. viscosurm.

Table 11. Result of Brine Shrimp lethality bioassay of ethanolic extract of C

viscosum oot
Conc. |Log T-1 | T-2 | T-3 [ Avg. no of | Avg.no | X+SD| X+SE| Percentage
(ug/ml) | (Conc. alive of alive of
) shrimp (in | shrimp mortality
sample) (in
control)
10 1 6 |4 |5 |[5.00 500 }500 |50
+1 *
0.578
20 1.30 4 (5 13 1400 400 |400 |60
1000 |+1 st
0.578
40 1.60 0 1 2 | 100 1.00 |1.00 |90
1 +
0.578
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Graph 9. Graphical representation of lethality (.Cso) and (I.Coo) test of root

extract of C. viscosum.

5.4. Result

In this bioassay, the crude extract of C wviscosum leaves root and bark showed
lethality indicating the biological activity of the compound present in the extract.
Completely randomized design was followed during this bioassay sample showed
various mortality rates at different concentrations. The mortality rate of brine
shrimp was found to be increased with the increase in concentration of the sample
and plot of percent mortality versus concentration of extract that are used, on the
graph paper produced an approximate linear correlation between them. The final
values were found to be 40 pg/ml for the crude extract of leaves (80 % mortality),
40 pg/ml of crude extract of bark (90% of mortality) and 40 pg/ml crude extract
of roots concentration 90 % mortality of brine shrimp was found. In the table
result of Brine Shrimp lethality bioassay of ethanol extract of C viscosum leaves

roots, and bark is given.
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Chapter Six

Screening for In-Vitro Antibacterial activity

6. Introduction

In witro antibacterial activity of plants can be detected by observing the growth
response of various microorganisms to those plant extracts which are placed
contact with them. This can be done in three ways (diffusion, dilution, and
bioautographic methods) and a great number of factors viz, the extraction
method, mmocula volume, culture medmm composition, pH, and incubation

temperature can influence the results.

Agar well diffusion technique is widely acceptable for the preliminary screening of
Antibacterial activity. It is essentially a qualitative or semi-quantitative test
indicating the sensitivity or resistance of microorganisms to the test materals.
However, no distinction between bacteriostatic and bactertocidal activity can be
demonstrated by this method. The sensitivity of Ethanol extract of Clerodendrum
viscosum vent agamst a number of pathogenic microorganisms was investigated in

vitro by agar well diffusion method.

6.1. Apparatus and reagent
1. Nurtrient agar medium
2. Petridishes
3.Inoculating loop

4. Sterile cloth

5. Sterile forceps

6. Sterile scissor

7. Tissue paper

8. Micropipette

9. Pure ethanol
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10. 80% ethanol
g 11.Test tubes
12. Beaker
13. Nose masks and hand gloves
14. Standard antibiotic discs (kanamycin)
15. Laminar air flow
16. Incubator
17. Autoclave
18. Water bath
19. Digital slide calipers
20. Lamp
< 21.10 ml volumetric flask
22.Hot air oven
23.Marker
24.Cotk borer
25. Agar powder

6.2. Procedure

6.2.1. Preparation of media

Media are prepared by compounding the required individual ingredients or more
conveniently, by adding water to a dehydrated product which contains all the
ingredients. Practically all media are available commercially in powdered form.

The following steps were followed in the preparation of bacteriological nutnent

agar media
> Definite amounts of nutrient agar (14 gm) were accurately weighed.
» It was taken in volumetric flask (500 ml) containing distilled water (half of

the required volume).
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» A clear medium was obtained by thorough dissolving agar over a water
AS bath with occasional shaking.
» Then the final volume was adjusted.
» The medium was then transferred in 16 ml and 5 mi volume respectively,
to prepare plates and slants, n a number of requured test tubes.
» The test tubes were then plugged with cotton and sterilized in an autoclave

at 2 temperature of 121°c and pressure of 15 lbs/sq inch for 20 minutes.

6.2.2. Sterilization of different equipments and media

» Media, petridishes, cork borer and other glasswares were sterilized by
NL_[-\ autoclaving at a temperature of 121°c and a pressure of 15 Ibs/sq inch for
N 20 mmutes.

¢

g

» UV light was switched on before one hour working tn a laminar hood to

avold accidental contamimation.

6.2.3. Preparation of sub-culture:
> The autoclaved medium was transferred in 5 ml volume to prepare

slants in a number of required test tubes.

» These slants were used for fresh culture of microorganisms, which in

tetn would be used for sensitivity tests.

» With the help of an inoculating loop, the test organisms from the pure

KO- %’"Aca(ua- 2022.

cultures were transferred to the agar slants in an aseptic condition using
laminar air hood.

» The imoculated slants were then incubated at 37°¢ for 24 hours to
assure the growth of test organisms. This culture was used within two

days.

6.2.4. Preparation of the seeded test plates
» 16 ml autoclaved medium was poured to each test tube under laminar air

hood.
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» FEach of the test organisms were transferred from the subculture to the test
tube containing 16 ml autoclaved media with the help of the sterilized

inoculating loop at 45°% in an aseptic area.

» The test tubes were shaken by rotation to get a uniform suspension of
organisms. The bacterial suspensions were immediately transferred to the

sterile petridishes aseptically.

» The petridishes were rotated several times, first clockwise and then

anticlockwise, to assure homogeneous distribution of the test organisms.

» The medium was poured mto petridishes in such a way as to give a
uniform layer of depth of approximately 4 mm. after the medium became

cooled to room temperature, it was stored in a refrigerator (4°c).

6.2.5. Preparation of fest sample:

The crude extract was dissolved in methanol to get the concentration of 60 mg
mi.

6.2.6. Preparation of standard:

Pure kanamycin was dissolved in water to get a concentration of 1 ug/ml and

amount of 30 pl was used in each hole.

6.2.7. Preparation of blank:

30 pl of ethanol was used as blank in each case.

6.2.8. Application of test samples:

The seeded test plates were bored by a sterilized cork borer in an aseptic condition
the test samples (10 pl), blank and standard samples were applied into the hole.

41 Biotechnology and Genetic Engineering



r\f

The test plates were kept sometimes to allow the diffusion of the materials into
the agar and then transferred in a refrigerator and kept there for 60 minute for

complete diffusion of the sample.

6.2.9. Incubation of the test plates:

The test plates then incubated in a suitable incubator at 37° C for 24 hours.
6.2.10. Measurement of zone of mhibitor:

The diameter of zone of mhibition observed around the hole was measutred with

help of a slide calipers.

Table 12.  In vifro anti-bacterial activity of Ethanol extract (leaves, Bark, Root) of

C.VISCOSHIT

Bacterial Extract root | Extract leaf Fxtract bark | Kanamycin
sample

S _ 2 _ 20
S-2 - _ _ 18
S-4 6 5 _ 20
S-5 — _ 12 25
S-7 _ _ — 18
5-15 _ 6 7 20
S-16 _ _ 4 24
S-17 — _ _ 16
S-18 6 _ _ 18
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S-1 Bacillus cerius

S-2 Bacillus subtilis

S-4 Proteus

S-5 Shigella dysentriae

S-7 Shigella boydiss

S-15- Staphylococcus agatactiaes-
5-17 Shigella typhi-136402

S-18 Shigella ParatyphiA-141203

o N S R N

6.3. Result

The result of the antibacterral activity measured m term of diameter of zone of
inhibition m mm. The crude ethanol extract of the leaf Roots, Bark of cuiscosum
was tested for antibacterial activity against a number of bacteria. Standard
antibiotic Kanamycin was used for compartison purpose. The extract showed
some extent of antibacterial activity. The ethanol extract showed strong
antibacterial activity against Bacillus cerius, Shigella dysenteries, Staphylococcus agalactiae,
Proteus, and Salmonella Paratyphi-A Plant extract producing more than 12 mm zone
of inhibition against bacteria has strong antibacterial activity which is significantly
comparable to a standard antibiotic. (Pelczar o 2/, 1993). As the extract showed
some extent of antibacterial activity, this plant extract may be used in remedy for
different microbial diseases such as diarrhoea and dysentery. Shigella dysenteriae is a
dysentery causing pathogen for human. And the test sample showed significant
zone of mhibition aganst this bacteria. It is a preliminary investigation. Further
study should be done for the fulfillment of this test.
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Chapter Seven

S

7. Conclusion

The project work presented here deals with different studies on C. wiscosum. The

investigations were carried out on phytochemistry and pharmacology.

The objective has been to explore and evaluate the Chemical Group Test,
Cytotoxicity Screening, Antimicrobial Screening, In-vitro Antioxidant activity. To
provide a suitable lead, which may be utilized mn future to pursue a new line of

mvestigation.

The ethanolic extract was tested for the presence of different chemical groups and
the following groups were identified- Alkaloids, Tannins, Reducing sugars, gum,
steroid in bark, root and in leaves extract. The final values were found to be
40ug/ml for the crude extract of leaves (80 % mortality), 40 pg/ml of crude
extract bark (90%of mortality) and 40 pg/ml crude extract of roots concentration
90 % mortality of brine shrimp was found.

In the quantitative assay, the extracts of C. wiscasum (leaves, roots, Bulk) displayed
mild free radical scavenging activity in the DPPH assay and which is not
Y significantly comparable to that of ascorbic acd, a wellknown standard

antioxidant.

The ethanol extract of leaves, root and bark were tested for their activity against a
number of both gram positive and gram negative bacteria. This antibacterial
activity was compared to that of a standard antibiotic kanamicin. The ethanolic
extract of leaves root and bark of C siscasum were showed high activity agamst

supplied test bacterial strams.

The leaves and bark of C viscasum were taken for preliminary investigation. As all
the experiments were conducted with some limitations, further pharmacological

and toxicological study 1s required to establish the therapeutic uses of the plant.
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APPENDICES

Appendix I
Statistical Equations:

1. Arithmetic Mean (X) = X

n
Where, X = Summation of Observed Value

n = No. of Observation

332
2. Standard Deviation (SD) = 2% ~¥)°
n

Where, X = mdividual Value

X = Mean Value

n = No. of Observation

3. Standard Error (SE) = SD
Jin—D
Where, SD = Std. Deviation
n = No. of observation
4. Student’s t-Test
t= M, -M,
VSE ) +(SE,)?

Where, My = Mean Value of Group- 1
(Control)
Mz = Mean Value of Group- 2 (Test)
SE1 = 5td. Error of Group- 1
SE2 = Std. Error of Group- 2
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