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ABSTRACT

The dried leaves, stems and roots of Euphorbia hirta Linn were powdered and
extracted successively with petroleum ether (60-80°C), ethyl acetate, chloroform, ethanol
and didtilled water, in that order. Preliminary phytochemical screening showed that
ethano, and water extracts contained virtually the same classes of compounds; the same
was true of the petroleum ether and chloroform extracts. Consequently, only three of the
solvents (petroleum ether, ethyl acetate and water) were used for subsequent successive
extraction.

Phytochemical screening showed that the plant generally contained saponins, tannins,
akaoics and cardiac glycosides. These classes of compounds are found to be generdly
present ;n the different parts of the plant, when extracted with a particular solvent.
Subsequent extraction, therefore, was done with the whole plant (except the tloral parts.)

Thin layer chromatography (T. L.C.) was performed on the crude extracts of
petroleum ether, ethyl acetate and water. These fractions, as well as the crude extracts,
were eted on Staphylococcus aureus, Pseudomonas aerttginosae, Klebsiella
pneunu viae, Escherichia coli and Salmonella typhi. The results for the crude extracts
showed that water extract had an appreciable effect on S aureus and Ps. aerttginosae, but
only minimd inhibition on E. coli, and no activity on S typhi and Kleb.. Pneumoniae. The
ethyl acetate extract was active on E. coli, S aureus and Ps. Aerttginosae; showed
minimd inhibition on S. typhi and not active on Kleb. Pneumoniae. The petroleum ether
crude extract showed appreciable activity on S. aureus, Ps. aerttginosae, and Kleb.
pneumoniae, but minimal activity on E. coli and no activity on S typhi. This is the first

reported detailed microbia screening of the plant. Euphorbia hirta Linn.
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Cylotoxicity test was performed with the crude petroleum ether, ethyl ﬁcclate and
water extracts, using brne-shrimps (Artemia salina) and this is the first report of such
study. The LCso values obtained from the cylotoxicity test on the extracts showed that,

the petroleum ether extract was highly toxic, while the ethyl acetate and water extract

were within salely limits, '

The petroleum ether exiraci, illilially partitioned into Elhanol—sclalu.ble and Ethanol-
insoluble Iractions, gave six spols and five spols respectively, The Ry values of these
T.L.C. spols are 0.0006, 0.400, 0,750, 0.875, I0.954 and 0.993 for the Ethanol-soluble :
fraction; and 0.0806, 0.172, 0.920, 0.951 and 0.993 for 1he Ethanol- insoluble fraction. r

The functionality spray test, colour reactions with ammonia gas, blood haemolyslis'
test and their spectral data couple with the antimicrobial Lest, on Lhe waler extract
fractions (W) and the cthyl acctatc extract fractions (EA), showed that; Iraction W was a
saponin and was actlive on £s. vernginosae and 5. anrens; Fraction W did not respond lo
any of the tests and was not active on any of the microorganisms, Fraction W; was a
hydrolysable tannin and was ot active on any of the microbes; Fractions EA,EAy, EA4
and EAs were cond_ensed tanning and were all active on I.. coli, Ps. aeruginosae, S,
aierens and S. fyphi; EAq did not i'cspf)lld to any of the lunctionalily test, but was active
oln s, weruginosae, I coli and S. yphi and not active on S, anrens,

The NMR spectra of the various plant cxiracts were taken at 60MHz (which is the
only one currently assessable) but did not give any uzr;c{'ul information which can aid in

the structural ¢lucidation of the components of the (ractions,
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CHAPTER ONE

.+ 10 INTRODUCTION

1

chemistry, Phytochemical screening of plants is carried out for bivactive agents. There

are several reasons for the growing research intgrcst in this area ol chemistry. One of the
reasons 1§ that research n this field is likely to résult in the discovery of patentable and
industrially exploitable compounds for drug development. Another reason for screcning
for bicactive agents is thét by isolating such an agent it is possible to demonstrate that the
.rc.p.{:),rled physiologieal activity of the plant‘is real, Phylbchcmicai screening also makes
dctallcd pharmawloycal and other academic studies possible as it ofters information of a

palllcular chemlcal compound responsible for some said actlvmes in a 5,we11 plant

| (Sofowora 1982) A - L -

Steps involved in phytochemical analysis include: extraction of the plant of

~ interest, lsolatmg, thc consmuents characterization, investigation of the blosynthctw '

e pathway of‘tsolatcd compuunds of interest, and testing lor bio-activity (Trease and Evans,

| . . : . rf

1989. ) ST

Results ['rom phylochemlcal analysis have shown that gencral classes of compounds

... found in plams which are of medicinal interest include alkaloids, cardiac glycosides,

saponins, lannins, anthraguinones, etc. (Sofowora, 1982), -

LA

Phytochemical screening of plant {orms an important part of natural product



|.1.CLASSES OF COMPOUNDS OF PHARMACOLOGICAL IMPORT ANCE

| 1' * ALKALOIDS

* Alkalmds onglnally meant alkali—like compounds and tormel ly applied 10 most

naturally occurrmE, bastc substanccs Typlcal alkalmds contam one or more nitrogen

o -_._-ﬁ__'__.atq_l_us __usually ina het_efocyclic ring, and have a marked physiological action on man or
6ti1er .ahilﬁals.. Some compounds can, however, be classified under alkaloids not
.necessarilly based on chemical struciure but more on pharmacological action (Trease and
" Evans, 198%0). i

s They can be classified based on the types of heterocyclic group lhéy pOSSESS.
- Th.ese .classes include, indole alkaloids, quinoline alkaloidé, pyridine alkaloids,

- pyrollidine alkaloids, isoquinoline alkaloids etc. (Pclletier, 1970). These heterocyclic

groups are represented by structures (I-V1) respectively. . - '
U:\> @
i
lndole (l) ' Quinoline (ll) Pyridine (lll)
. | _-.l .. . . . i

T

Pyrolldme (IV) Isoquinoline (V) Imidazole (VI)

" Literature shows that some alkaloids exhibit pharmacological activities. For
.7 instance, the indoloquinoline alkaloids, crytolepine (VI) showed hypotensive and

R



T activilics (Odebiyi and Sofowora, 1979).

. 11.2. CARDIAC GLYCOSIDES

" '."_.._.antipyrcctic effect on dc;gs‘ -(Ra’y.mond.—[-lammet, 1937,) and a.nlimicrobial activity
- against selected gram-positive and g.r.z.irﬁ-.negat:iw.«e' .organisms (Boakyc-\’i.a(.lom:, 1979,
Boakye-Yiadom and Heman-Ackha, 1979). Sevcfal amide alkaloids have been shown to
have anti.m.icrobial, énticon;ul.;ﬁﬁ, '.'Ia”ntihypérteus:iv.e, scdat.ivc“, .tr.a.l;lquil\izing and
insecticidal properties (Adae- Mcnsahe a! 1979). Berberine, chelerythrine and canthin—

' "6-0ne (VUL IX and X respectwcly), have been reporied to possess antimicrobial

|

 Chelerythrine ({X) - =~ Canthin-6-one (X)

S ot o

The term “Glycosides” is a very general one which embraces all the many and

varied combinations of sugars and aglycones or genins. The usual linkage between the
| :

sugar and aglycone is an o‘xygen linkage between the reducing group of a sugar and an

alcoholic or phenolic hydroxyl group of the aglycone. Since sugars exist in isomeric o—



and B~ forms, both types are possible (X1 and XII respectively). Such glycosides arc
sometimes called O-glycosides. Other glycosides do, however occur in which the linkage
is through sulphur (S-glycosides), nitrogen (N-glycosides) or even carbon {C-glycosides).

(Trease and Evans, 1989d).

Cl,0H CHOH

H OH i O o1 |
H | Fi '
0] I § : OH il

HO OH ~ HO H
H Ot H H

-Glycoside-forming ~Glycostde-forming

Structure (X1} - Struecture (XI11)

Two types of aglycones are distinguished based on the presence of a five— or six—
membered lactone ring, These types are known respectively as Cardenolides (XIII) and

Bufanohlides (XIV). (Trease and Evans, 1989d).

/
e

Cardenolide (X11I1) Bufanolide or Bufadienolide (XIV

Cardiac glycosides have long been employed as important ingredients for arrow

poisons and drugs. They are used therapeutically 1o strengthen weakencd hearts and thus

. . !
' . ' ' v



allow them function more efficiently. The therapeutic efficiency depends both on the
structure of the genin and the type and the number of sugar units to which it is attached.
(Trease and Evans, 1989d).

Cardiac glycosides have an action on cardiac muscles. A bitter glycoside,
extracted from Pergnlaria daemia was found to relax cardiac muscle as well as cause
contraction of a cat uterus and antagonize experimentally induced atony in the cat
intestine (Oliver, 1959, Dutta and Ghosh, 1947).

Streptomycin (XV), which is a good antibiotic, is also a good example of

antibiotic glycoside (Trease and Evans, 1989d).

NHCNIH,

I
NEL

Streptomycin (X V)

1.13 SAPONINS

Saponins are a class of glycosides that have long been used in many parts of the
world because of their detergent properties, characterized by therr frothing properties.
They also have haemolytic properties and when injected into the blood stream, are toxic.
When taken orally, saponins are comparatively harmless (Trease and Evans, 1989c¢).

Two groups are recognized: steroidal and triterpenoid types (XVI and XVII) —

{Trease and Evans, 1972¢).



0O

Sterowd skeleton (XV1)

Triterpenoid skeleton (XVH)

Some pharmacological activities have been reported which saponins or plants rich
in saponins exhibit. Sarsaparilla, which is rich in saponins, is effective in the treatment of
syphilis, rheumatism and certain skin diseases (Trease and Evans, 1989c). A drug
referred to as Liquorice™® has long been used in pharmacy as a flavoring agent, demulcent
and mild expectorant, as well as treatment for rheumatoid arthritis, Addison’s disease and
various inflammatory conditions (Trease and Evans, 1989¢)

[Liquorice* is a drug consisting of the roots and stolons of various species of
Glycyrrhiza. The roots contain 2 to 12 percent of glycyrrhizic acid, a saponin whose
genin is glycyrrhetinic acid (XVIII) and the sugar is glucouronic acid (XIX)] (Trease and

Evans, 1989¢) SOOI

OH
HO OH
HOOC COOH
HO 0

Glyeyrrhetinic acid (XVI1I) Glucouronic acid (XIX)



Senega known as Senegin A, B, C and D contains triterpenoid saponins and is
used as a stimulant expectorant in chronic bronchitis. It is often prescribed with other
expectorants such as ipecacuanha and ammonium carbonate (Trease and Evans, 1989¢),

An examination of the plant Daemia extensa, from which Seshadri and Vydee-
swaran (1971) reported the extraction and characterization of lupeol, J-amyrin (which are
saponins represented by structures XX and XXI), and their acetates, showed
antimicrobial activity which was greater with Gram-positive than with Gram-negative

organisms. This probably explained the use of the plant in treating wounds. (Sofowora,

1979).
e Ol
CH,
CHy
B-Amyrnn (XX) Lupeol (XXI)

Kalanchoe Cranata (Andr.) from which alkaloids and saponins were extracted in
the aqueous and alcoholic medium by Dalziel (1956) and Sofowora (1979), is used on
abscesses or other swellings, applied to ulcers and burns etc. the leaves are squeezed and
applied to septic wounds (Sofowora, 1982).

1.1.4. TANNINS

The term Tannins was first applied in 1796 to denote substances present in plant

extracts which were able to combine with protein of animal hides, prevent their



putrefaction, and convert them into leather. This definition excludes simpierl phenolic
substances, often present with tannins such a$ gallic actd (XXH), catechins (XX1T) etc,
_ although these may under cerlain condition give precipitates with gelatin and be pa_rlly'
retained by hide powder. This class of compounds is usually referred to as “pséudo-
tannins”. | |

Two group of tannins namely hydrolysable tannins and no;l-llydrolySable or
condensed tannins, afe usually recognized. Examples of hydrolysable tanlnins include
glucogallin, ellagic acid, hexahydroxy diphenoic acid (XX1V, XXV and XXVI) etc.
Examples of condensed tannins are conipounds whose structures are morelresislant to
breakag_e such as catechin (XXIHI).

Gallotannins (XXIVH) and cat%chins are two types of tannin extracted from the

plant, Acacia milvtica Del, and are used therapeutically to treat diarrhea. (Sofowora,

1082). | o L o
o o | OH
OO0H = ‘ '
. HO O. . _
| ¢ | ” OH
| OH
HO OH .
OH OH
Gallic acid (XXII)
OH |
(8] OH
. COOC(,H“OS

Glugogallm (XX1IV} Ellagic acid (XXV)

{ 1

I



COOH COOH

Hexahydroxydiphenotc acid (XXV1) Gallotaﬁnin (XXVII)

The bark of the plant, Ximenia americana 1., which has been found to yield 16-17
percent of tanuins is used, in preparation with the branched leaves and roots, for
headaches, toothaches, mumps and conjunctivitis in fronial applications. The dry root
powder and bark of this same plant mixed with other ingredients. are also used for
vedema of the face (Sofowora 1982). In Angola the crushed bark is also applied to sores
of domestic animals and in West Tropical Afvica the pulverized bark and soot are used as
a dressing for uloers, craw-craw, ringworm, etc., while the bark is rubbed on the skin

during fever (Solowora, 1982).

11,5 ANTHRAQUINONES R R | o
Anthraquinones are phenclic compounds wideig; di§tributed in nature, found both
in plant and animals. |
In nature, they are either in the fiee or combined states. The combined ones are

usually referred to as anthraquinone glycosides and consist of anthraguinone molecules
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linked to one or morz sugar molecules. The suzar molecule could be D-glucose. L-
fructose, D-xviose, D-rbose, or L- or D- rhamnose (UL, XXX, XXX, XXXi and
XXXII). The tree amiraquinone 1s :ilustrated by structure XXXIV while the combined is

exemplified bv structure XXXV

H( _:l'_,' ) CH-

HHN
i i |

i ' \/ OH

|
Oy

H OH
D-Glucose (XXVIID L-Fructose (XXIX) D-Xvlose (XXX)

HOH.C ¢ H HOH:L 0 OH

K ey

H\ OH (. _\/H

OH OH
D-Ribesa (XXXI) L-Rhamnose (XXXID

CH>OH

i
O

Free anthraquincne (XXXIV) ~Carminic acid. an example of combined
anthraquimone (XXXV)



Some derivatives of anthraquinones, such as the dihydroxyphenols, are present in

some purgatives (Trease and Evans, 1989b). | | {
- Some of these classes of compounds extracied from plant samples have been reported
to show positive activity on microorganisnis such as Staphylococcus aunreus, Fischerichia

coli, Psendomonus aernginosae, Kiebsiello pieimoniae and Safmounella typhi.
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1.2 AIM AND SCOPE OF THIS WORK

' Luphorbia hirta Linn has been reported in the literature to be used for curing or
arresting many diseases such as dysemiery, diarrhea, asthma, etc. Locally in Nigeria, i1 is
used in curing a condition known as “gedigedi™ ipile) and dvsentery. Discussions with
local residence in some parts of Nigeria, revealed that the piant is used in curing wounds
on infants-navel after cutting the umbilical cord:. a decoction together with some cereals’
flour is prepared and taken in order ‘o increase laciation in breast- feeding mother, It is
also reported to be used as an anti-venom drug (against scorpion) by simply chevu_r'_ing the
whole fresh plant and rubbing it on the point stung by the scorpion. This agrses 'vith the
report of Sofowora (1982). The knowledge of its vast medicinal uses and availability as
well as ease in procuring the sample aroused the interest in working on this plant, 2. Aira
Linn.

The aim of the work is to carry out phytochemical screening of some extracts of the
whole (except the floral part) plant, £. Airta. Particular interest will be taken on the water
extract, in addition to alcohol, chloroform and ethyl acetate extracts. Screening will
include the test for the presence of bioactive agents that include saponins, alkaloids,
tannins, phiobatannins and cardiac glycosides; as well as cytotoxicity test and
antimicrobial test. Attempt will also be made to isolate components of the plant by thin

layer chromatography and their identity studied bv spectroscopic analysis.
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1.3  JUSTIFICATION OF TEHE RESEARCH

Based on the numerous uses of this; plant and the fact that it is widespread in
Nigeria, it was therefore of intcrest to know more about the plant. Although other
rescarch workers have reporied some phytochemical work on the plant, its importance
wztfrants further work, which could give more insight on the chemicall constituents of the
plant and its antimicrobjal activity. The medium of appiication of the extract of the plant
locally is water, hence the classes of c.ompounds extractable by this medium will be of

particular intevest since most work reported on this plant is on other solvents other than

waler
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CHAPTERTWO

20 LITERATURE REVIEW

2.1. DESCRIPTION OF £7 PHORBIA hirra LINN

Euphorbia hirra L is one of some 2500 members of the euphorbiaceae family
(Hazleton and Heilerman, 1948, El-Naggar et al. 1978).

The genera generally consist of herbs which are annual or »serennial. or suffrutices.
rarelv fleshly, but prickly The leaves are obliquerv ovate to ianceolate, rounded on one
side. connate on the other at the base and acute 1t the apex: thev are strictlv opposite.
usually markedly unequal at the base. sometimes up to Sem long and Zem bread. Stipules
are present. The plants are mostlv erect, but someumes prosirate. The stem. ovary and
capsules are hairy. Involucres are bome in dense. -ather long pendunculate, axillary and
terminal leafless glomerules. They could grow up to 40cm high (Lind and Tallantire.
1971, Kerharo and Adams, 1974, Hutchinson e a/. [958. and Sotowora, 1982)-Fig. 3 |

E. hirta L. is a common weed in places like Senegal, Siera Leone. Liberia, Cote
D’Ivoire and Nigeria. It is widespread in Northern Nigeria. (Hutchinson ez al. 1958, and
Sofowora 1982).

In Nigeria /. mrta Linn is referred to by the Hausa speaking people as “Nonon
Kurciya” (Dalziel. 1916).

The botanical classification is as follows:

Family: Euphorbiacea

Tribe: Euphorbieae

Genera: Fuphorbia Linn

Species: Fuphorbia hurta Linn (Hutchinson ef ai, 1958).

Svnonym: Euphorbia pilulifera L. (Sofowora. 1982) !
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2.2. BRIEF DESCRIPTION QF THE FAMILY LUPHORBIACEA.

)

The I‘am.iiy cuphiorbiacea 1s made of trees, shrubs, or herbs, occasionally witﬁ milky
juice. The leaves are altcrnate or rarely opposite, simple or digitately compound,
sometimes reduced, and mostly stipulate. Flowers mostly reduced, and mostly apetalous.
Sepals imbricate or valvate, or in very specialized inflorescences much reduced or absent.
Pctals absenl or rarelyl present and sometimes united. Stamens 1-1000, free or variously
connate. Anthers 2-4 cells, erect or inﬂ&ed in bud, opening lengthwise, rarely by pldres.
Rudimentary ovary often present i the male {lowers. Ovar&: mostly 3-celled; styles free
or united at the basc; ovules solitary or paired, pendulous from the inner angle of the
cells. Fruits are capsules or drupes. Seeds oflen with a conspicuous caruncles:
Endosperm, copious, (leshly; embryo is straight. (Iutchinson, e of, i958). It is a large
and heterogeneous family having many tribes, The plants are mainly in the tropics. and

sub-tropic. (utchinson e/ af, 1958). 3

2.3.BRIEF DESCRIPTION OF THE TRIBE /. UPHORBIAL : | '
Male and lemale lowers ﬁl‘e much reduced and enclosed 1n a common involucre, one

stamen. Perianth usually absent or rim-like, rarely cupular. They are plants with mitky

juiée. Ovary with a cup-like, callyx at its base, half surrounded by four involucres formed

of free bracts, containing the stamens. The malc flower, usually 8 in each involucre, each

consisting of a single stamen with a cup-like pericnth'at its base jointed to the pedicel.

Genera include Anthostema, Dichostemma, Lilaeophorbia and Ewphorbia. (Hutchinson et

ul, 1958). . | N ~
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2.4 CONSTITUENTS OF L. lurta |.

According to Sofowora (1982), preliminarv screening conducted by Kerharo and
Adams (1974), Blanc er af (1964), Estrada (1959), Power and Browning (1913), Hallet
and Parkes (1951), Gupta and Garg (1966), Aitallah and Nicholas (1972), Ridet and
Chartol (1964), Wart and Brever-Brandwijk (1962), and Baslas Agarwal (1980), revealed
the presence of a zum resin, calcium oxalate c¢rvstals, sugars, mucilage. volatile
substances, mesityl. palmitic. oleic and linoletc acids. Traces of cetyl alcohol. an essential
oil as well as malic and succinic acids and alkaloids were also found to be present. The

-~

stems and leaves were resorted t0 comtain querecetin I-rhamnoside (a flavonoid)
(XXXVI): leucocvanoid (XXXVII), quercitol (XXXVIID (and us derivatives) and
camphols were aiso isolated. Taraxerol (XXXIX), «.-amyrin (XX) friedelin (XL) and

B-sitosterol (XLI) were also reported to be present in the stem.

Baslas and Agarwal (1980) also reported the presence of Taraxerone (XLII).
campesterol (XLIII), stimasterol (XLIV), l-inositol (XLV), cvcloartenol (XLVIH).
ellagic acid (XXV) and myricvl alcohol (XLIX).

El-Naggar ¢t al (1978) and Sofowora (1982) isolated shikimic acid (XLVII), I-
inositol (XLV), glucose. fructose, and sucrose

Other constituents reported include jambulol, euphosterol. a new phenolic substance
with the formula CyHxO;s, P-amyrin acetate, [-hexacosanol, ingenotriacetate.
tinvatoxin, |12-deoxy-4f-hvdroxyl phorbol-13-dodecanoate-20-acetate. and 12-deoxy-43-

hydroxyl phorbol-13-phenyl-20-acetate.
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CH3(CH2)28CH20H

H:.C' CH; Myrieyl alcohol (XLIX)
{ Tmacontanoi)
Cycloartenoi (XL VII)

2.5 MEDICINAL USES OF EUPHORBIA turta LINN

The plant is reported (Oliver, 1959; Kokwaro, 1976) 10 be effective in the treatment
or asthma. hence, the name " Austraiian Astiima fero”

In East and West Africa, in addition to the treatment of asthma, it is used in treating
respiratory iract inflammations and sometimes combined with bronchial sedarives. like
Grindelia robusta, in preparations for inhalation; and also to increase lactation in sheep,
goat, cattle and breast-feeding women In Ghana. the piant is pounded and mixed with
walter for use as an enema for constipation. the leaves are used in sore and wound healing
as in East Africa where it is also used for boils

According 10 Wong-Ting-Fook (1980) and Kokwaro (1976), in Malagasy (former
Madagascar) and Australia. /. /urta is used for coughs. chronic bronchitis and other
pulmonary disorders

E. hirma 1s used for relieving hav-fever and catarrh of the head (Le Strange, 1977).

In Angola. it is widely used against diarrhea and dvsentery, especially amoebic

dvsentery. The Toukouleurs and Wol‘.)fs (in North West Africa) are said 10 use the plant
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for coiic in infants. It is repored that in Conakry hospital. a decoction of 200-300g of
fresh plant daily was found to be successtiii in dmoebic dysenterv and good result were
reported in acute enteritis and Jvsentery. In Malay Peninsuia, East Africa and Liberia, the
latex is said to be used for comunctivitis znd ulcerated cornea. and as an antidote for
arrow poison (Sofowora, 1982)

In Malawi. the juice of the plant is usec by voung girls in the Balaka area for breast
development (Hargreaves, 1979)

According to Dalziel (19%9), Oliver ( 9359), Kerharo and Adams (1974), Avensu
(1978), and Wong- Ting-Fook ( 1980), the piznt is used in the Central African Republic as

an aphrodisiac and as an anti-he!mintic agen:

2.6 PHARMACOLOGY OF L7 PHORBIA ura LINN

Dhar, er al. (1968), invesugated the ethanol extracts ol £. furta L. through a wide
biological screening tests. The test done were anti-bacterial. anti-fungal, anti-protozoal.
anti-helmintic, anti-viral actuvities, hypoglvcaemic activity, effect on respiration (together
with cardiovascular system anc nictating membrane), effects on isolated tssues, 2ross
effect and effect on central nervous system. anti-cancer screening, and toxicity test.
Euphorbia hurta .. was only found to be active in the following areas;,

{a)y The anti-protozoal test on entamoeba hvsiolytica strain,
(b) The hypogivcaemic test on albino rats;

(¢) The blood pressure test on mongrel dogs or cats;

(d) Contraction of guinea pig ileum; and

{e} The anticancer screening on Friend virus .eukaemia in the mouse.
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Further fractionation was done on some of the active extracts. However, though L.

hirta I, showed some activities with the crude extract, these activities could not be
1
confirmed on fractionation. The authors attributed this to some reasons such as;

6} elimination of some inorganic constituents during tractionatton,

(i)  in other cases the activities observed with the crude extract could be due to
synergetic effect of two or more constituents which might have got separated
in different fractions thereby leading to loss of activity in the fraction. and

(i1)  the possibility of some labile constituents getting lost even during this mild
chemical treatment.

Hellerman and Hazleton, (1950), carried out some work on the antispasmaodic action
of L. pihilifera (synonym of £. Airta Lisnn) using ileum of guinea pig, mouse ileum,
guinea-pig uterus, histamine and egg white. They arrived at the following conclusion:- £.
pilulifera was effective in relaxing: contractions of isolated mouse ileum, guinea-pig
ileum, and guinea- pig uterus produced by acetyl choline, barium chloride and histamine;
contraction of guinea-pig tracheal chains by histamine; contractions by egg white antigen
in sensitized animals; and normal tracheal muscutature but not visceral smooth muscle. £,
prlulifera was only mildly depressant to the normal muscles,

El-Naggar, er. «f. (1978) found that choline chloride contracted guinea-pig ileum,
while shikimic acid had a relaxation effect.

Holmes(1923) and Dickshir (1934) reported the presence of a toxic principle in the
plant, which appeared to be acting directly on the cardiac and respiratory centers.

Belkin, et «f, (1952) also reported that F.pifulifera produced a weak damage on

sarcoma 37 tumours.
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Dhar er. af, (1968), and Debaille and Petard (1953) aiso reported that extracts of the
plant possess cancer inhibitory activity as weil as inhibition of entamoeba histolytica.
Similar positive results of the antidysenteric erfect have been reported to support the use
of this plant in amoebic dysentery (Ridet and Chartol, 1964; Martin, ef. @i, 1964).

Fuhorbia hirra preparations for dvsentery are available in France under the name

‘Socambe” (Osterwell 1964).

2.7. SOME MICROORGANISMS AND THEIR PATHOGENIC ACTIVITIES.

Some pathogenic microorganisms often use for microbial test of plant extracts
include: Staphyiococens aureus, Escherichia coli. Psendomonas aeruginosae. Klesiell
preumoniae and Salmoneltla typhi.

Staphylococcus qureus is a member of the gram-positive Cocci. It is pathogenic and
golden in colour. 8. anrens cause a wide variety of suppurative diseases in humans
including superficial and deep abscesses. wound infections and infection of various
internat organs. {n addition they cause several toxinoses including food poisoning, toxic
epidermal necrolysis and toxic shock syndrome (TSS). It is also the principal cause for
bovine mastitis in domestic animals. It is resistant to virtually ail-useful antibiotics,
including oxacillin and methicillin (which are derivatives of penicillin), except
vancomycin. (Novick, ¢ af, 1979).

Escherichia coli is a member of the Enterobactericeae. This family causes urinary
tract infections, neonatal meningitis and intestinal diseases including diarrhea. dvsentery

and haemorrhagic colitis. Some of the treatments include oral non-absorbable antibiotics
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such as neomycin or gentamycin, {ogether with maintenance of fluid and electrolyte
balance. Ampicillin, tetracyclin and trimethoprime-sullamethoxazole are also used

(Falkow, er. al, 1987).

b

Safmonella (yphi, as other members of the genus salmonella, are pathogens founds in
humans and livestock, It is lhe_most frequently isolated cause, worldwide, of salmonelia
gastroentritis and bacteremia. Typhoid {ever is one of the discases caused by S.typhi,
Chloramphenicol 18 especially eifective lor treating typhuid‘. Various [-lactams or
trimelhoprim-sulfamethoxazoles is also used (Falkow et. af). | ‘ -

Klebsiella prenmonic, is the most important human pathogen of the Klebsiella group.
It causes about 3% ol all acute baclerial pneumonia and it is the second most urinary tract
pathogen. Kichsicllu species have becn found to also cause chronic inflammatory
diseases of the upper respiratory tracts. In acute uncomplicated urinary tract infections,
oral sulfonamides, nalidixic acid, alllpicilli;l and tetracyclines are usually effective. In
recurrent or chrome infections, sensitivity tests are needed for selection of cffective
agents. IFor very  serious  infections, aminoglycosides, cephalosporins -~ and
chloramphenicol are used. Most strains of Kiehsiella are sen.silivc to cephalothin (Falkow
et ul , 1987). ; o,

Members ol the genus Psewdomonas are motile, germ-negative rods capable of
growing on sinmple laboratory media and can be found in most meist environment and
occasionally in the normai intestinal or skin flora. Children and yomrlg adults suftering
from cystic librosis invériably become colonized in their respiratory tract by highly

mucoid variants. In cystic {ibrosis patients, the respiratory tract is colonized by /.

aernginosd late in the disease, Patients suffering from hacmatologic malignancies such as
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Jeukemia, or with neutrepenia from immunosuppressive therapy are also atlrisk, with
bactleremic preumonia being the most common infection. It could infect facial burns and
punctured wounds. {n the therapy. most stains of £, aeruginosa are resistant to relative
high levels of most antibiotics in use. However injecting a combination of tobramycin
and an antipscudomonal f-lactam (e.g. azlocillin, piperaciilin or ceftazime) treats acute
and life-threatcning infections. Oral quinolones (e.g. ciprofloxacin) have proved effective

in chronic or milder infection, imcluding those of the eyes, urinary tract or bones and

joints (Falkow ef. af. 1987), :
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CHAPTER THREE

3.0. EXPERIMENTAL

3.1. SAMPLE COLLECTION AND PREPARATION

The sample of Euphorbia hirta, was collected by uprooting the whole plant. They
were collected within the Queen Amina Hall and around the chemistry Department of
Abmadu Bello University, Zara, during the rainy season, between the months of August
and September. it was Iproperly identified at the Herbarium, Department of Bioiogical
Sciences, Afmadu Betlo University, Zaria.

The plant was properly cleaned and separated into the different parts- leaves.
stems, roots and floral parts. The first three parts were air- dried under the shade.
pulverized and the powder sieved using a |.4mm sieve.

32  EXTRACTION

Micro extractions of the leaves, stems, and roots were first of all done separatelv.
10g, each, of the powdered form was extracted successively using Soxhlet Extractor, with
300ml each of different solvents the following order: petroleum ether (60°-80°) —» ethyl
acetate — chloroform —» ethanol — distilled water. The solvents used were Analar*
grades and purified using standard procedure (see appendix [V), until the solvent distilled
at constant temperature.

Extraction with petroleum ether was done for 4hrs; ethyl acetate, for !2hrs,
chloroform, for 4hrs; ethanol for 8hrs; and water for 24rs. The extracts were concentrated
using a ﬁotary Evaporator. After concentration, each extract was allowed to dry at about

40°¢ for 2-3 days, then stored in a dessicator for further test.
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Results of preliminary phytochemicai screening performed did not show any
significant difference in the compounds extracted from the different parts for a given
solvents, thus subsequent extractions were done using 300g of the powder of the whoie
plant (except the tloral parts), successively, now using petroleum ether. ethyl acetate and
water respectivelv These three solvents were eventually used because the results of the
preliminary screening also showed that ethanol and water extracts virtually contained the
same classes of compounds. A similar thing was observed for petroleum ether and

chloroform.

33 THIN LAYER CHROMATOGRAPHY (T L. C.)

Thin Layer chromatography (T L. C.) has been described as one of the most popuiar
and widely used separation techniques. The reasons for these include ease of use, wide
application to a great number of different samples, high sensitivity, speed of separation
and relatively low cost (Kirchner, 1967).

Microplates (7.5 x 2.5cm) of thickness 0. 25mm were initially used for qualitative
analytical purpose. to enable the determination of the appropriate soivent mixture
required to separate the components of the given extracts. Larger plates (20 x 20cm) of
0.75mm thickness were used for preparatorv thin laver chromatography The supports
used were giass plates and the adsorbent silica zel (Kieselgel 60G for the 20 x 20 plates).

3.3 1 Preparation of Plates

(i) Preparation of Thin-Layer Plates (including Microscopic slides)

A S'"'[W was made by stirring silica gel (30g) in distilled water (65cm’) which

was allowed to stand for 15 minutes and the contents shaken to give a slurry of a uniform
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paste. This was spread as 250pum thickness on a previously arranged ten 10 x 20cm glass
plates which were cleaned with propan-2-one. The plates were air dried oizernightl and
activated at 120°C for 30 minutes in the oven and used as sooﬁ as they cooled to room

- lemperatuse.

The microscopic slides (50) werc arranged aller wetting them with distilled waler
(to enable them adhere on the plates) on five 20 x 20 cm glass plates which were
previously mounted on a Gallenkemp mounting board. These slides were then cleaned
with propan-z-cme and then spread as 250pm with a slurry made by stirring silica gel
(30g) in distilled water (6Scm’). The microscopic slides were dried overnight and

activated al a temperaiure of 120°C for 30 minutes in the oven and stored in the

desiceator.

fi Preparation of Glass Plates for Preparative Thin-Layer Chromatosraphy
aratl matog)

Twenty 20 x 20cm glass plates each of 1.00 mm thickness were prepared. The slwry
was made by stirring silica gel (100g) in distilled water (240em’). .lt was allowed to
stand for 15 minules and shaken 1o obtain uniform paste slurry. This was then spread as
1.00mun thickness on five 20 x 20cm glass plates. They were amr-dried and then activated
at 120°C for three hours in the oven and used .as soon as it cooled down to room
temperature.

For spolling the microplates, capillary tubes were used, 'and for the prepan:ativc T. L.
C. calibrated micropipels were used.
For developing the chromatograms, various solvent mixtures were tried and the best

solvent mixture for good separation was petroleum-ether (60-80°): ethyl acetate (1:1) for
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waler extracl. For the cllllcr extract which was initially fractionated into cthanol soluble
(I) and cthanol insoluble (11), benzene:n-heptane:ethanol (5:5:2) and n-hexane:ethyl
acctate (3:1) respectively, were used. And for ¢thyl acetate extract, petroleum ether {(60°-
80°): ethyl acetate (3.2).

~ Ascending development micthod, and in some cases, multiple devefopment was used
to enbance proper separation. After each development, the plate wés remm}ed, the solvent
front. quickly marked and the chromatogram exposed to air to allow the solvent to
cvaporate. The spots/bands ;rvcre then viewed ﬁnder UV fluorcscent lamp (366nm .and

254nm),’ . ' , : ‘ 3
The various components were scraped off with a small spatula, dissolved in
. methanol, filtered and the [iltrates concentrated. Finally dried up by allowing the solvent

to cvaporale, and stored in a dessicator,

3.4 TEST FOR FUNCTIONALITY . SPRAY TESTS FOR ALKALQOIDS, CARDIAC

GLYCOSIDES AND PHENOLIC COMPOUNDS

For alkaloids, iodine-potassium jodide reagent .was used. The reagent was prepared
using a mixture of 5% iodine in Kl solution:water:2M acctic acid (2:3:5).. (Kirchner,
1967). The samples were spolicd on micro T.L.C. plates coaled wilh silica gel and
sprayed with a manual spray-pump. A reddish brown (or brown) colour was taken as a
positive result for alkaloids (Machata, [960).

1,3- Dinitrobenzene reagent was used for cardiac glycosides. The reagent is made up
of solution A (10% 1,3-dinitrobenzene in benzene) and solution B (6g NaOIl in 25ml

Hz0 into which 45m! CH;OH had been added). After spotting the sample on the T.L.C.
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plates. it was spraved with solution A, heated to 60 °C and then sprayed with solution B.
A purple colour rapidly changing to biue which fades rapidly was taken as positive
(Touchstone. 1992). |

Phenolic compounds (Tannins) were tesied using ferric sulphate-potassium
ferricvanide reagent. To prepare the reagent, (a) 0.5% ferric sulphate in IN H.S80,, and
(b) 0 2% potassium ferricvanide. were prepared. Equal volumes of solutions (a) and (b)
were mixed and spraved on the sample spots. Observation was made for colour change
before 10mins and after heating 10110°C. (Kirchner, 1967). The fact that hvdrolysable
tannin solutions turn biue with iron salts and condensed tannins give brownish-green was
used for assessment (Haslam. 1966. Trease and Evans, 1989a).

Colour reaction test with ammoma gas. for flavonoids (a class of condensed tannins)
was also carried out. The spots were exposed to ammonia gas and viewed under
ultraviolet (UV) light. Assessment was done based on the colour observations
enumerated in Table 3.1 (Haslam, 1966).

The result are shown in Tables (4.10-4.13).

Table 3. 1. Colour Vanations of Flavonoids without and with NH; Gas

| Reagent | Light | Aurone ' Flavone | Flavonol | [so- | Flavonone | Chalcone |

| | Flavone |

.E [ | 1 l
i i

None - Visible *. Brown- Pale- | Yellow | - \ . Yellow

 yellow | vellow ,
1

None uv Brown- | Dull- | Yellow | Weak- [ - . Dull-
vellow | brown | Purple |
| | i : brown
|

iNH; uv iamwn-'oreen Yellow | Weak- )Pale— Dull-red

| red | | Purple | yellow
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3.5 SPCTROSCOPIC ANALYSIS

The infrared (IR) and nuclear magnetic resonance {NMR) spectra of the extracts
were taken. ATI Mattson Genesis Series [R-spectrophotometer and EM-360, 60MHz
NMR spectrophotometer were used.

The resuits are shown in Table 4 20 and 4.21 and Figures 4 4-4 12,

3.6 PRELIMINARY PHYTOCHEMICAL SCREENING

Phytochemical Tests

Preliminary phytochemical screening was performed on each of the petroleum
ether. ethyl acetate, chloroform, ethanol and water extracts of the leaves, stems and roots
of E. hirra separately. The tests were performed to screen fbr the presence ot saponins,
alkaloids, tannins, phlobatinnins, anthraquinones and cardiac giycosides. The results are

shown in Table 4.1,

3.6.1 Test for Sapopins

(a) The Frottuny Test

For the frothing tests, the method described by Wall er. af(1952 and 1954), was
adopted. A small quantity of each extract was shaken with distilled water in a micro test
tube. Frothing which persisted on warming was taken as evidence for the presence of
saponins.

In order to remove ‘false-positive’ results, the blood haemolysis test was

performed on extracts that frothed in water,



(b)  The Blood Haemolysis Test

Smalil portions of the plant extracts that gave positive frothing results were shaken
each in turn, with 3ml of distilled water. To Iml of this solurion was added I1mi of rat
blood sample in normal saline and set aside for 3 hours. The solution was then observed
for haemolysis.

A positive control test was carried out using 196 solution of saponin. A negative
control test was also carried out with Im{ distiiled water.
3.6.2 Test for Alkalotd

The extracts were cleaned (to remove non-alkaloidal compounds “capable of

giving ‘false positive’ results), using the following procedure.

A small quantity of each extract was dissolved in 1% dilute hvdrochioric acid
(5.0cm’) on a steam bath and filtered. The filtrate (I.Ocm") was made alkaline with 28%
ammonia solution (pH 10) and then extracted with chloroform (3 x Sem’). The
combined chloroform extracts were concentrated in vacwo and then treated with equal
volume of 1% hydrochioric acid. This was divided into two equal portions and each was
respectively treated with few drops of Mayer's, and a drop of Wagner's reagents. A

|
creamy white (turbidity) or precipitate with either of these reagents was taken as a

preliminary evidence for the presence of alkaloids (Trease and Evans, 1989%).

3.6.3 Test for Tannins

A small quantity of each extract was dissolved in distilled water (10cm®) boiled
and filtered. To the ﬁl‘trate was added few drops of 1% Iron (11} chloride solution, a blue-

black, green or blue-green precipitate was taken as evidence for the presence of tanmins.



362 Test for Phizbatinnins

Deposition o1 red precipitate when an aqueous exrract of the plant part is boiled
with %o HCl was tzxen as evidence for the presence of phlobatinnins (Trease and Evans,

198C:;.

3.6.5 Test for Arciraquinones

Bormrager's test:- This was used to test the presence of free and combined
antk-zguinones. Ezch extract (0.5g) was shaken with benzene {10em®) and filtered. 10%
Amrnia solution - [0om®) was added to the filtrate and shaken. The presence of pink,
red :: violet colou: formed in the lower ammoniacal phase shows the presence of free

anthmzguinones.

3.6.c Test for Cari lvcosides

Legz Test

A small quaztity of each extract was dissolved in pyridine and a few drops of 2%
sodi=1 nitroprussice together with a few drops of 20% sodium hydroxide solution were
addez A deep rez colour that faded to a brownish yellow showed the presence ot
Carc=olides in the 2xtracts,

Kelle-Kiliani Test

A small quantity of the extract was dissolved in a small quantitv of glacial

ethancic acid contaizing one drop of iron (I1} chloride solution. This was then underlayed

with -etraoxosulphzze (V1) acid. A brown ring obtaihed at the interface indicated the
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presence of a de-oxy sugar characteristic of cardenolides. A violet ring may appear below
the brown ring, while in the ethanoic acid layer a greenish ring may form just above the
ring and spread gradually throughout this layer (Trease and Evans, 1989d).
Lieberman Burchardt Test

A small quantitv of each extract was dissolved in ethanoic anhydride (2cm®) and
cooled in an ice bath. Tetraoxosulphate (V1) acid (lem®) was carefully added. A colour
change from violet to blue to green indicated the presence of a steroidal nucleus in the
cardiac glycosides of the extract (Shoppee, 1964).

Salkowski Test

A small quantity of each extract was dissoived in trichloromethane (1em® and
cor;centrated tetraoxosulphate (VI) acid (lem’) was carefully added to form a lower
layer. A reddish-brown colour at the interface that showed the presence of a steroidal
ring as the aglycone portion of the cardiac glycoside.

The results for the phyvtochemical screening on the extracts is summarized in

Table 4.1.

3.7 CYTOTOXICITY TEST

The method used for the cytotoxicity test was the Brine Shrimp Lethality Test. The
method utilizing the brine shrimp (Artemia salina), has been used as a simple bicassay by
pharmacognosists and natural product chemists in the detection and isclation of higher
plant constituents with a variety of pharmacologic activities. It has the advantages of

being rapid, inexpensive and simple.

l
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This test was carried out on 30mg each of the water (EU,), ethyl acetate (EL:) and
petroleum ether (EUs) extracts.

53.7.1 Materials for Brine Shnmp Lethalitv Big-Assay
() Small tank with perforated dividing dam.
(n) Teat pipettes 0.5cm’ and 1.0cm’.
(ii)  Test tubes { 10mm x 3mm) fifteen per sample plus one control.

(iv)  Calibrared pipettes 2.0cm’ and 1.0cm’,

-

L
=~
[ £

Reagents for Brine Shrimp Lethality Bio-Assay

(i) Artermia saline Leach (brine shrimp eggs )

(ii)  Seawater (from Bar beach Lagos)

(i)  Dimethylsulphoxide (DMSO)

Sample Preparation

Lad
~d
i

A stock solution of each of the extracts was prepared to a concentration of
10mg/em’® in DMSO. Five sets of three test tubes were labelled A, B, C, D and E for
concentrations 1000, 500. 250, 125, and 62.5 ug/em’ respectively (i.e. 3 test tubes for
each concentration, making a total of 15 test tubes), for each extract, plus one test tube
for the control. The concentrations A-E, were made by serial dilution from the stock, as
follows: 0.5¢m’ of seawater was placed in each test tube, except the test tube labeled *A”.
0.5cm’ of the stock solution was placed in test tubes ‘A’ and *B’. 0.5cm’ of the solution

in ‘B’, after mixing well, was transferred to test tubes labeled *C’. The same quantity of
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solution was transferred from ‘C” to *D’ and from "D’ to ‘E". From test tube ‘E’, 0.5¢m’
solution was discarded. Ten shrimps were added into all the test tubes including the
control, which contained seawater only. Each solution was made up to 5.0cm’.
5.7.4 Hatching the Shrimps

The instrument used for hatching the brine shrimp eggs was a tank with
perforated dividing dam. which divided the tank mto two unequal compariments. 30mg
of the eggs was weighed and sprinkled into the larger compartment. which was covered
while the smaller compartment was illuminated under the fluorescent lamp; so as to
attract larvae through the perforations. The egg was kept under the light for 48 hours.
after which the phototropic nauphi (shrimp larvae) were ready for use.
3.7.5 Bioassav

Ten shrimps were coltected from the lighted side with teat pipettes and placed in
each test tube and made up to 5.0cm’ with sea water immediately atter adding the
shrimps giving a total of thirty shrimps per dilution.

The test tubes were maintained under illumination for twenty-four hours and the
survivor shrimp larvae were counted macroscopically in the test tubes against lighted
background. From the survivors the number of deaths at each dose and control were

recorded.

376 Determination of LCsp

This at 93% confidence interval were determined for the extracts based on the
recorded percentage death using the method of Linear regression analysis described by
Saunder and Fleming (1971).

Results of the brine shrimp lethality test are given in Tables 4.2, 4.3 and 4+ 4.



3.8 ANTIMICROBIAL TEST USING THE AGAR DIFFUSION METHOD

T:2 test is Antibacterial Test and the method used is the Dilution Testing. Dilution
suscerubility testing methods are used to determine the minimal concentration, usually
gxpressed in units of micrograms per milliliter, of an antimicrobial agent required to
inhibt: or kill a microorganism. Procedure for the determination of antimicrobial
inhibitory activity is carried out by etther agar- or broth- based methods, the former
method was employed for this study.

The antimicrobial agents were tested at tog; (twotold) serial dilutions, and the lowest
concenoaton that inhibited visible growth of an orcamsm, recerded as the MIC. (1t is
imporzant to note that the actual antimicrobial concentration required to inhibit growth is
betwesan the highest tested twofold dilution that inhibited growth and the next-lowest

dilution at which growth was observed).

3.8.1 Preparation of Innoculum

Five microorganisms: Staphviococcus anreus, Pseudomonas  aeruginosae,
Klebsieilu pneumoniue, Saimonella typhi and Escherichia coli. were sub-cultured to
nutrient Agar Slants using a wire loop (done asceptically), and incubated for 24hours at a
temperature of 37°C. This served as the store. These were in-turn sub-cuitured to nutrient
broth and incubated again for 24hours. Growth of microorganisms in the broth is
indicaied by turbidity. Before innoculating the plates, the broth cuiture was further

diluted (one drop of broth culture to four drops of normal saline- 9%% NaCl solution).
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3. 82 Preparation and Storage of Media

Petridishes were washed and sterilized in autoclave (at about 120°C) for
I5minutes and allowed to equilibrate to 48" — 50°C. before use. Thev were labeled
indicating the concentrations. test organisms and type of extracts. Mueller-Hinton agar is
the recommended medium for most commoniy encountered bacteria. The Mueller-Hinton
agar (inittally prepared by dissolving 38g MHA in llitre distilled water), was melted in
boiling water in an autoclave and poured to a depth of 3 to 4mm (i.e. 20 to25 mi of agar
per plate). This was allowed to cool for about lhour, the plates were not completeiv
closed. It hardened on cooling. The plates were then kept closed and upside down in a

fridge (4'C).

3.8.3 Dilution of Antimicrobial Agents

The dilution of the extracts was a twofold serial dilution. Solutions of the extracts
were prepared (1000ug\ml) in appropriate solvents — distilled water for water extract,
DMSO for perroleum ether and ethyl acetate extracts.

The extracts were sterilized by using a membrane filter (0 2um). Six serial
dilutions were done in sterile bijou bottles labeled 1 to 7. The first contained Imi of the
neat (1000pg\ml); Iml of normal saline was put into bottles 2 to 7. Iml of the neat extract
was transterred to the 2™ bottle making 2ml. 1 ml out of this was transferred to the 3
bottle and the process repeated to the 6™ bottle from which 1 ml was discarded. The 7"
bottle was left as control containing only normal saline. This was done for each of the

extracts I



3.8.4 Innoculation of the Plates and Application of the Antimicrobial Agents

]
To innoculate the plate, a drop of the adjusted sub-cultured nutrient broth was

applied to the surface of the MHA in a plate and evened to cover the surface of the MHA
with the microbes. using a bent L-shaped glass rod. One microbe was innoculated to 3
plates for the three extracts making a total of 15 plates tor the five microbes. After about
30 minutes, seven holes (wells), were punched on each of the plates using the bottom of
Pasteur pipettes of diamerer 0.5¢m, 1o contain the 7 ditutions of the diluents. The wells
were labeled‘corresponding to the series of dilutions. Each well was filled up (5-6 drops)
with the corresponding diluents. These were allowed to stand until innocula have been
completely absorbed by the media. Then they were inverted in an incubator at 37°C and

allowed for about 18 hours before checking for activity.

Before testing with the T.L.C fractions of the extracts, the crude extract starting
with (100mg\ml) of the extracts were tested on Staphylococcus aureus, Psewdomonas

aeruginosae, Klebsiella pneumoniae, Salmonella wphi and Escherichia coli,

After isolating the ethyl acetate and water extracts into various fractions using
prep. T.L.C., the fractions were tested for microbial activities. Concentrations of the
fractions prepared for the antimicrobial test were prepared based on calculation of
approxirﬁate quantity of each of these fractions that could be contained in 100mg of the
crude extract, since for the antimicrobial test inttially done with the crude extracts, the

highest concentration was 100mg\mi.
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The microorganisms used [or this second antimicrobial test were based on the
result obtained from the antimicrobial test done wilh the crude extracts. For fractions
obtained from ethyl acetale extracl, Staplylococcus anrens, Psendomoinas aeruginosae, -
Satmonetla typhi and Pscherichia coli were used (Table 4.15). For the water extract

Tractions, Stuphylococens aureuns, Pseadomonas aernginosae amd Fischerichia coli were

uscd (Table 4.10).



. CHAPTER FOUR

40  RESULTS AND DISCUSSION : 1

4.1 Preliminary Phytochemical Sgreening I

The phylochemical screening was carried out to test for the presence of saponins,
alkaloids, tannins, phlobalannins, anthraquinonces, and cardiac glycosides. The result is
summarized in Table 4.1. The results of the phytochemical screening performed on £,
firtu shows that, the waler extracls of the leaves contain saponins, lannins and cardiac
glycosides, the stems conlain saponins, alkaloids and tannins and the roots contained

sapoiuns and tanmins. In the cthanol exiracts, the leaves conlain saponins, tannins and

cardiac glycosides; the stems contain saponins, tannins and cardiac glycosides; while the
roots also conlain saponins, tannins and cardiac glycosides. The ethyl acetate extracts of
the lcaves, stems and roots all contain tannins and cardiac glycosides. The petroleum

ether and chloroforim extracts contain only cardiac glycosides.

Generally, from the result, the plant can be said to contain alkaioids, cardiac

glycosides, saponins and tannins. These classes of compounds have been reported to

I
possess so many pharmacological properties inciuding antimicrobial activities.
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Table 4.1: Results of Phylochemical Scicening of the Leaves, Siems and Rools of

Cbauphorbia hirta 1L ' C ‘

¥ EX’]‘RAC’I‘S TESTS
ot Part ui7 Solvent Saponin | Alkaloid | Tannin | Phloba | Anthra- Cardiacl Cardenolides
Plant ~tannin | quinone | 8lycoside Steroidal ring
Fr. BH | M. W Legal KA Sal Lich
Leaves | Water + + |- - + - - + N +
Cthanol + + |- - + - - N (R .
Ethylacctate | - - - - + - - + |+ - +
Pet. ether - - 4 - - - - S lel+l o+
Chloroform | - - - - - - - S (TR P
Stems | Water + o+ |+ + + - - - Y .
Ethanol - + |- S - - - + | + _
Ethylacetate | - - |- - + - - + |+ o+
Pet. cther - - - - - - - S R +
- . _ _ .
Chloroform | - - |- - - - - R (T +
Roots | Water + + - - + - - - o -
Ethanol o+ |- - + - , |+l +] -
lithylacetate | - - |- - + - - + + | + -
*el. cther - - - - - - - - + 1+ +
Chloroform | - - |- . - - . AR I VI

NOTE: A positive result is indicated by (+), while a negative resull is indicated by (-).
Fr. = Frothing Test; B H. = Blood Hacmaolysis Test; K/K = Keller-killiani Test;

Sal = Salkowski Test and Lieb. = Libermamm’s Test.
' |
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4,2 Brine-Shrimps {Toxicity) Test

The toxicity test was performed on 30 Brine-Shrimps (Artermia saline leach) with

cach of the crude extracts of the solvents used.  Since the result of the preliminary
1
phytochemical screening shows that the petroleum ether and chioroform extracts; and the

water and cthanol extracts virtually contained the same classes of compounds, only
petroleum cther, waler and ethyl acetate were used for the toxicity tests on fauphorbia

hirta. The results are shown in Tables 4.2, 4.3 and 4.4 for the water, cthyl acetate and

petrolcum cther (60 — 80°) respectively,

Table 4.2: Result ol Brine-Shrimps Test for Crude Water Extract of I, firia

Coneentration (pg/mi) | Number of Deaths Out of 30 | Percentage Death Response
, 1000 13 43.33
500 * 7. f 2333
250 4 13.33
125 3 10.00
‘ 62.5 | | 1 ' 333

Table 4.3 Result of Brine-Shetmps Test For Crude Ethyl Acetate Extract of L2 hirta

Concentration (pig/mi) | Number of Deaths Out of 30 Percentage Death Response

1000 12 40
500 9 30 |
250 | 6 20
125 2 67

62.5 2 6.7




r
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Table 4.4: Result of Brine-Shrimps Test for Crude Petrolcuni Ether (60-80 °) Exiract of

Lo hirdo
Concentration (ug/ml) | Number of Deaths Out o 30 | Percentage Death Response
(000 30 100
500 24 80
250 18 _ 60
125 | 9 30
62.5 ) 20

t

The death responses for the three extracts reduce with decrease in the in
concentrations ol lhc_qxlracls. Of the three extracts (water, ethyl acetate and petroleum
ether) extracts, the number of deaths out of 30 brline shrimps reduced as the
concentrations of the extracis reduced from 1000 pg/inl to 62.5 pg/ml, For ethyl acetate

and petroleum ether extracts, the drop in number of death response of the brine-shrimps

was almost lincar with respect to decrease in concentrations from 1000pg/ml —»

300pg/ml — 250pg/ml -» 125ng/ml respectively. The drops were 3, 3 and 4 [or ethyl
acetate and 6, 6 and 7 for petroleum ether respectively. Further reduction in
concentrations had less eflect for the ethyl acetaie. For the water extract, the death
response reduced with increase in dilutions, but showed no uniform patle;'ll in drop of

deatll'respunse -6, 3, | and 2 from 1000pg/mb —> 500pg/ml —> 250pg/ml -» 125ug/ml

— 62.5ug/mli respectively.




The probits of these quantal responses were calculated and shown in Table 4.3
These were plotted aganst log;sDose. (Figure 4.1, 4.2, and 4.3). The best straight line
was drawn through the points, and the log;cDose on this line which corresponds to 30 per
cent mortality in a group. i.¢ to a Probit 5, was read off. The antilog of this probit is
called the median lethal dose (M L D) and gives a quantitative measure of the toxicity of

the drug (Leonard and Rooert, 1971).

{Note that the dose, which kills 50 per cent of a group of test animals, is also

referred to as LDsy or LC+, (Von Oetingen, 1956)],

The probits (of the 5 death response) corresponding to the different log;oDose for

water, ethyl acetate and petroleum ether extracts are shown in Table 4 3 below:

Table 4.5: Log;oDose with Their Corresponding Probits For Water, Ethyi Acetate and

Petroleum Ether Extracts of /. furra.

PROBITS (Y*) l

 DOSE : Log;DOSE L
| L l[ o ' Water ’: Ethyl Ac | Petrol ‘
| ! lr vl Acetate  Petroleum ether_}
1000 1 3.000 482 " 4.75 : 8.09 ]
500 2699 126 | 448 | 584 i
250 2398 587 | 416 | 525 |
125 2092 372 | 345 i 448 l
625 1796 | 312 l 345 | 116 i

* See Appendix | tor the calculation.
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Another method of determining the M.L.D value is by using the regression line

equation as shown in Appendix 1. The calculations follow the methods suggested by

Saunders and Fleming, 1971

The M.L.D. or L.Cso values obtained from the calculations for the three extracts

are as shown in Table 4.6. :
) L]

Table 4.6: Caleylated LCso_Values for the Bring-Shrimp Test with the Crude Extracts of

I, hirta.

EXTRACT : - LGCsu(pg /mi)
Waler 1412.54 + 4.68
Ethyl Acctate 1513.56 1 16.23

Petroleum cther 162,18 + 63.1

The Brine-Shrimp lcthality test bas been used to estimate LCsy for comparison of

potencics of drugs. (Meyer ¢/ ul, 1982).

From the plots ol probits against logoDose {rom Table 4.5, as shown 1n Fligures 2,
3, 4 and the calculation done in Appendix 1 which are summarized in Table 4.6, the LCso
values for water, ethy! acetate and petroleum ether extracts are 1412.5 + 4.68, 1513.56 +
16.23, and 162.18 + 63 Ipg/ml, respectively. This implies that petroleum ether extract is
the most potent and the cthyl acetate extract is the least potent of the three extracts. The
'~ eytotoxicity (LCsq) values for the water and ethyl acetate extracts can be said to be non

significant in terms of activity, since the LCsy values are >1000pg/ml.  Extracts are said
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to display toxicily 1n the brine-shrmnp assay when LCsy 1s <1000pg/ml, as such only
petroleum ether crude extract showed significant toxicit)lf since the LCsy <1000. This
cytoloxicity lest results is an indication that [.. firta possess sonie pharmécologically
active principles, the most toxic of which are present in the petroleunt ether fractions,
Nole, however, that significant activity n the alcohol and petroleum ethier extracts of /.

Iirta have been repotted (El-Naggar ¢f «f, 1978; Dhar ¢r of, 1968, Hellerman and

Hazleton, 1950).

From the LCso values of waler, cthyl acetate and petroleum ether exiracts, the
high toxicity of petroleum ether extract makes it unsafe for use as a drug, while water and
ethyl acetate cxtracls of /<. hirta can be used wilth a substantial margin of safety

(Sotowora, 1982).

The high toxicity of petroleum cther extract compared to the others could be
altributed to the fact that, as shown by the resull of the phytochemical screening it
contains, mostly, cardiac glycosides. Cardiac glycosides are poisonous and could
thercfﬁre, accoumt for the high toxicity ol /<. firfa.

4,3 Purification by Preparatory Thin Layer Chromatography. \

Preparaiory Thin Layer Chiromatography was used to purify the petroleum ether,

ethyl acctate and water extracts.

The petroleum cther extract was first of all partitioned into two fractions —
Ethanol soluble and Ethano! insoluble. The ethanol insoluble fraction gave five spots,

while the ethanol soluble fraction gave six spots on T.L.C. using n-hexane:ethyl acetate
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(3:1), and Benzene:n-heptane:ethanol (5:5:2} respectively as developing solvents. The Ry
values are shown in Tables 4.7 and 4.8 respectively. The ethyl acetate extract gave six

spois while the waler extracts gave three spots. See Tables 4.9 and 4.10,

Table 4.7: R!- Valucs for Fithanol Insoluble Fraction of Petroleum ether Extract of 2. fiirta

FRACTION R VALUES
. | 0.0806
2 S 0.172
3 | 0.920
| 4 0.951
| 5 0.993

Table 4.8: Ry Values for Lthanol —Soluble Fraction of Petroleum ether Exiract of /.. hirta.

FRACTION R VALUES
i 0.066
2 ~0.400 . '
| 3 | 0.750
4 | 0.875
5 | 0.954
6 0.993




Table 4.9: Ry Values [or Ethyl Acelate Extract of /5 hirta.

FRACTION Ry VALUES
I | 023
; 2 | 0.46 ,
3 0.75
4 | 0.85
5. | 0.96 o
6 0.99

Table 4.10: Ry Values for Water Extract of [v. lirta.

FRACTION Ry VALUES
1 : . 0.06
2 0.50
3 0.79

The number of fractions obtained for the two petroleum ether fraciions: Et_'nanol -
soluble and Lithanol-insoluble, are in agrccménl with the number of spots reported by
Baslas and Agarwal (1979). They repqued six spots for the Ethanol-soluble fraction
corresponding 1o the lollowing Ry values 0.08, 0.19, 0.23, 0.36, 0.55 and 0.69, which
were identilied as [-sitosterol, 24-methyiene cyclqarle'nol, cycloartenol, f-amyrin, |-
hexacosanol and euphorbol hexacozenoate respectively. While for the Ethanol-insoluble
fraction they reported the Ry values as 0.31, 0.36, 0.54, 0.79 and 0.87, corresponding to
Ilinyatoxin, B-amyrin acelate, 12-deoxy-4p-hydroxyphorbol-13-phenylaceto-20-acetate,
1 2-deoxy-4p-hydroxyphorbol-13-dodecancate-20-acetate  and  ingenol  triacetale

respectively.



l 1y

The irreproducibility of the exact Ry values of these spots could be duc to so many
reasons. Touchslone (1992), indicated several factors that could be responsible for
irreproducibility of exact Rp values, among which include the atmosphere in the
developing chamber (effect of chamber saturation), effect of depth of mobile phase,

nalure ol the sorbent, eliect of sample size, cic.

Due to the unavailability of authentic samples of the different types of cardiac
glycosides, alkaloids, tannins and saponins for comparison of the Ry values this parameter

could not be used to deduce the compounds,

|
* 4.4 Tests For Functionality of Extract Fractions.

The spray tests results are shown in Tables 4.11 to 4.16, the colour reaction with

NHs, Tables 4.17 and 4.18

Table 4.11: Result for lodine-Potassium fodide Spray for Alkaloids for Ethyl Acetate

Extract Fractious of f. hirta.

- FRACTION ORIGINAL COLOUR AFTER |
COLOUR SPRAY
N
1 Dark green Grey

2 | Green \ Green

3 Faint green Faint green

4 _ Faint green Faint green

I Yellowish green | Green

6 Ureen Gireen




n_
|
|

Table 4.12: Result for Iodine-Potassium lodide Spray for Alkaloids tor Water Fractions

‘- of 2. hirta.
|
FRACTION ORIGINAL COLOUR AFTER
| COLOUR SPRAY -
1 | Reddish brown Grey which turned brown
2 ' Brown Brown
3 Brown Brown

30

Table 4.13: Resuit for 1.3-Dinitrobenzene Spray Test for Cardiac Glueosides for Fthyl

Acetate Extract Fracrions of . hirtg

{FR‘ACTION ORIGINAL 7 COLOUR AFTER

COLOUR AFTER
COLOUR SPRAYING HEATING AND
" WITH®A” | SPRAYING WITH ‘B’

1 | Dark green Brown Greenish brown
| 2 ~ Green Green Green

3 Faint green Faint green Brownish green
4 Faint green Faint green | bewn
5 Yetlowish green | Yellowish green Green

6 (Green Green Brownish green'

.
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Table 4.14: Result for 1, 3-Dinitrobezene Sprav Test for Cardiac Glucosides for Water
Extract Fractions of /<. lirta.

]
" | I .‘
: FRACTION ORIGINAL ! COLOUR AFTER | COLOUR AFTER

s——

l
‘ COLOUR | SPRAYING - HEATING AND
! f WITH “A’ SPRAYING WITH ‘B” |
— i |
‘ 1 | Reddish brown Brown '. Brown j
\ 2 [ Brown | Brown Brown 1
[ 3 Brown Brown Purple ‘

Table 4.15. Result for Ferric Sulphate-Potassium Ferricvanide Spray Test for Phenolic

Compounds (Tannins) For Ethvl Acetate Extract Fractions of E. hirta.

| I
FRACTION ~ ORIGINAL COLOUR BEFORE = COLOUR AFTER

. COLOUR 10 MINUTES | HEATING TO 110°
| |

l . Dark green Brown 1| Brownish green
l _

2 1' Green No change | No change

3 | Faint green | No change | Faint brown

4 :! Faint green No change | Brown

5 ' Yellowish green | No change No change
[ .1

| 6 :' Green { No change No change |
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Tabie 4.16: Resuit for Fernic Sulphate—Potassium Ferricvanide Spray Test for Phenolic

Compounds {Tannins) for Water Extract Fractions of E, hirma.

FRACTION ORIGINAL COLQUR BEFORE I COLOUR AFTER
COLOUR 10 MINUTES | HEATING TO 110°
I Reddish brown No change | No change
2 Brown Blue ' Green
3 | Brown | (Greenish yellow | Biue |

i
|

NB: For Tables 4.11 and 4.12, change to brown colour was taken as a positive result,
Tables 4.13 and 4.14. purple colour rapidly changing to blue was taken as positive and
Tables 4.15 and 4.16, blue colour was taken as positive tor hvdrolysable tannins, ereen

brown (or green changing to brown) was taken as positive.
I
l
|

Table 4.17: It for Colour Reaction Test for Flavonoids on Exposure to Ammonia

Gas - For Ethvi Acetate Extract Fractions of £. hirta.

REAGENT | LIGHT FRACTIONS AND COLOUR CHANGES
[ 2 3 4 5 6
None uv Dark § Green | Yellowish | Yellowish | Yellowish | Green
(254nm) | green gareen green green '
NH; uv Green | Green | Yellowish | Yellowish | Yellowish | Green
(254nm) areen green green

b




L
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Table 4 18 Result for Colour Reaction Test For Flavonoids on Exposure to Ammonia

|

l } i
- REAGENT | LIGHT | FRACTIONS AND COLOUR CHANGES |

i .
| ' i 1
. | I: ]
None l_L?VI'254nm) Brown Brown | Brown
| I _ -'
NH; - UV(254nm) = Dark green Yellowish Yellowish

| | :' .~ green | green

UV = Ultraviolet light

Note that the assessment for this test is given in Table 3.1

Table 4.19: Result tor Blood Haemolvsis Test for Water Extract Fractions.

| FRACTION ' RESPONSE TO BLOOD HAEMOLYSIS TEST }

| 1

W + |

|

W2 - ‘

r |

L Wi | - J

NB: (+) indicates positive response. while(-) indicates negative response.

The spray test result for cardiac glycosides in Tables 4.13 and 4 14 did not show
any apparent positive response for any of the fractions of water and ethyl extracts of .
hirta.  Since cardiac glycosides were indicated in the preliminary phytochemical
screening of the crude extracts, the negative response of any the fractions could be due to
some factors such as - The possibility of getting lost during the isolation and treatment;

and/or the positive response in the crude extract could be due to synergistic effect of wWo



or more constituents which might got concentrated in the fractions (Dhar ef al. 1968).
The activity of cardiac glycosides depends both on the structure of the genin (or aglyeon)
and the type and number of sugar units attached to it (Trease and Lvans. 1983), i
therefore implies that any factor or reaction that will alter the structure will affect the
activity of such glycosides. Such reactions could include interaction (hydrogen bonding)
between the ~O- or -OH group of the glycosides and the OIl groups of the silica gel
(silic acid) Another reaction could be hyvdrolysis of the glycosides in the course of
separation and recovery from the sorhent using CHLOH There is also the possibility of

acetylation by ethyl acetate during the course

From Tables 4 11 and 4.12 for the spray test for alkaloids, only W,_ (fraction 1 for
water extract) seemed to have responded positively (from brown to grey and back 1o
brown). Change to brown is considered positive for alkaloids, but this fraction was
brown originally, so a conclusion cannot be made. However, Wy responded positively 1o
the blood haemolysis test tor saponins which revealed that it 1s a saponin. The result
however. lor the ethyl acetale Iractions agrees with the result ol the preliminary
phytochemical screening of the crude which showed that ethyl acetate crude extract did

not contain alkaloids.

From Tables 4 15 and 416 based on the blue colouration for hydrolysable tannins
and the green-brown for condensed tannins as well as Tables 417 and 418 for the colour
reaction with NHy gas, Wy is a hydrolysable tannin, while EA, EA;, EA, and EAs are

likelv to be condensed tannins (EA; and E A< being Tavonoids)

EA,. EA and W, did not tespond positively to these spray tests



4.5 Spectral Data

The nuclear magnetic resonance (n.m 1) and mfiared spectra of ethyl acetate and
water extracts were taken

spectra could not give reliable informations to be reported, so only the infrared data is

reported here (Tables 4 20 and 4 21) The infrared spectra are in Figures 4 4-4 12

Table 4. 20 Infrared Spectral Data for Lithyl Acetate Fractions of £ fieva.

FRACTION INFRARED (em ')
- {
_ EA | 3375, 1726 68, 155615, 1412 70, 1091 99
EA: 138570, 1553 61, 1412.66, 1098 3|
- EA, 3400, 172532, 1582 38, 1411 .46, 1G98 06
ii EA4 3425, 2924 61, 2853 .70, 2340 60. 1565 38, 1407 31, 1096.62
|l-— EAs | 341609, 2925, 2358 64, 1730.18, 1096.12
b ' EAs |l 3150, 2359421584, 1403 79, 1098 06
J
Table 4.21 Infrared Spectral Data for Water Fractions of 7. furta
'I'
FRACTION l INFRARED (em™")
W, | 3200, 292434, 171113, 1588 04, 1412 84, 10919
W, ] 342568, 3170 74, 1565 27, 1409 14, 1104.18, 1022 47
W, ! 3429 79, 1104 44, 1022 35

However. the n.mor machine used was 60 megahertz and the
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i
The infrared data of Wy shows a wide band at 3200¢m I which could be said to be
due to O-1 bond steetching, a C=0 stretching band at 171tcm ' and also one due to C-0

stretching at about 1091em '

. The blood hacmolysis test shows that Wy 1s a saponin and
since these tunctional groups are also present in saponins, it could be deduced thal Wy is

a saponin.

Wi, EA,, EA; and EAs also show O-H, C=0 and C--Q stretching, W; at
3429.79c¢m ', 1104.44 and 1022.3, EAq at 3375, 1726.68 and 1091.79. EA; at 3400,
1725.32 and 1098.06; EAs at 3416.09, 1730.18 enl1d 1096.12. The test for funclionality
and the prelimtnary phytochemical screening showed that thesc fractions arc not cardiac
glycosides, saponins, or alkaloids. But they proved positive lor tannins from the results
on Tables 4.15, 4.16,4.17 and 4.18. Wj is a hydrolysable tannin, EA,. EA;, EA, and

EA; are condensed tannins (EA; and EAs Navonoids).

The infrared spectra for EAz, EAg and W2 show the O-H and C-O bands, but no
C=0 stretching imiplying they may be alcohols. They did not respond positively to any
of the spray tests. However, some or all could be the genins of the unisolated glycosidces

detected in the erude extracts.
4.6 Antimicrobial Tests

The antimicrobial tests were performed with crude petroleum ether, water and
ethyl acetate extracts, using mimimum inhibition Method and with Thin lLayer
Chromatography fractions of the ethyl acetate and water extracts. The bacteria used were
Staphylococcus  anrens,  fascherichio  coli,  Psewdemonas  aeruginosae,  Klebsiella

preumonia and Salmonefla typhi. The results are shown in Table 4.22 below.
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Table 4 22 Result of Antimicrobial Test with the Crude Petroleum cether, Water and

Water
l
|
L:thyl
acetate

ether

NB

x
|
i

Ethyl Acetate Extracts of L. Iurta

k= coli
S aureus
Ps. aeruginosae
S typhi
~ Kleb.
- coli
S aureus
Ps. acruginosae
S typhi
~ Kleb
= col
S aurcus
Ps. acrupinosae
S typhi

~ Kleb

|
;
|
|
|

!

|

(-) indicates “No inhibition”

1000

M

17

10

10

10

M

|7

1

10

|

|
|
l
|
|
|

|
|
|
|
|
|
|

M indicates “Minimum inhibition”

[
500 | 250 | 125 025

M

M

|

|
|
1
|
|

‘ VARIOUS CONCENTRATION (pigh

|

|
|
|

MICROORGANISM l ZONES OF INHIBITION tmm) FOR

N—
| STANDARD
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Table 423 Result of Antimicrobial Test with the Various of Ethyl Acetate Extract of /.

furta
b | |
FRACTION 1 ZONES OF INHIBITION (mm) OF VARIOUS ‘
‘ | f I 1
: i I coli ] Ps acruginosae | S aureus S typhi l
-[ . ol —
' EAy | 10 | 5 : 17 } 10 |
|
EA; {2 i PO l 14 |l 9
l
EA M ] 17 | 12 | M
|
EAY M 1 12 i 12 10
EAs 11 1| 13 I8 ; M
_BAc ] oM s | - ‘ M |

NB: Concentrations ol the various lractions used were as estimate m lg of the crude

extract, since the maximum concentration of the crude used was 1000ug/mi

{-) indicates ‘No inhibition’

M indicates “Mimmmum inhibition”

Table 4 24 Results of Antimicrobial Test with Various Fractions of Water Iixtract of /..

i
]
FRACTION | ZONES OF INHIBITION (mm) OF VARIOUS MICROORGANISMS
e —— == S —

B E coli ‘ Ps_acruginosac ‘ S aureus

Wi - E 10

N

B [ I :

|
B
N
1
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The results of the antimicrobial tests performed on the crude extracts of ethyl
acetate and water showed that water extract has appreciable effect on Staphyilococcus
anreus and  Psewdomonas  aernginosae, but mimumal inhibition on the growth ol
Lscherichia coli and no effect (at least at the given concentrations) on Sealmonella typin
and Klebsiella pneumoniae. [Any extract with zone of inhibition, i ¢ diameter, 6mm or
more was considered active, (Boda, 1997)] Ethyl acetate crude extract was active on /..
coli, S. anrens and I's. aerngmosae. but showed minimum inhibition on 8. svphi. and the
petroleum ether crude extract showed appreciable activity on 8. airens, Ps. aernginosae,

and Kleb. puewmoniae, but minimum activity on /.. Cols

S, vpln was resistant to water and petroleum ether extracts.  Kleh. pnewmoniae

was resistant to water and ethyl acetate extracts

The fact that the plant extracts were found to inhibit the growth of these bactenia
could account for their use in curing some of the discases, which have been reported to be
caused by these bacteria.  Staphvlococcus aurens s reported to cause wound infection,
diarrhea, conjunctivities and vomiting caused by Tood poisoning. /. coli also causes
wound infection (especially abdominal wound infection), urinary tract infection and
diarthea, Psewdomonas acruginosae infects the respiratory tracts of cystic fibrosis
patients, causes burns and wounds infection. S fip/n causes gastro entritis and typhoid
fever, and kleh. pnewmonae causes common urinary tract diseases, acute diarrhea in

children. (Novick er al, 1979, Falkow ef al, 1987 Bailey, 1987)

The above mentioned diseases are some of the diseases against which Fupliorbia

hirta 1. has been reported 1o be used medicinally (Wiley, 1982)
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When the antimicrobial 1ests were repeated on the fractions from the water and
cthyl acetate extracts, the activity by the ethyl acetate extract was reproducible on the
four isolates on which it was initially active, i ¢ . coli, P's. aerugtnosae, S, aurens and S.
vl For the water extract fractions the activity on I's. anrnginosae and 5. anrens were
reproducible, while that on S, ap/i was not reproducible. The reproducibility of the
activity of the water extract fractions on S. np/u could be atributed to the following
reasons.  The elimination of inorganic constituents during fractionation, The activity of
the crude extract could be due to synergistic effect of two or more constituents which
might have got concentrated in the fractions. Finally, the possibility of some labile

constituents getting lost even during the chemical treatment (Dhar e af. 1968)
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CHAPTER FIVE

5.0 CONCELUSION

|
Euphorbia hirta Line is a plant reported to possess many medicinal uses. The

preliminary phytochemical screening revealed that the plant contains saponins, tannins,
alkaloids and cardiac glvcosides. These classes of compounds were reported to have been
extracted using alcohol and petroleum ether. This work revealed for the first time that
saponins, tannins, atkaloids and cardiac glveosids can also be sxractable from £ hira
using water, a cheap and the common solvent, which apparentlv is the solvent used in
administering 19ca1 drugs from plant; also ethyl acetate can be used to extract tannins and
cardiac glycosides.

The LCsq values performed on the crude perroleum ether, ethyl acetate and water
extracts revealed that petroleum ether extract was lethal at all concentrations, while ethvl
acetate and water extracts were within a sate range. This is the first reported
determination of the LCjsq of the plant extracts.

The T. L. C. result of petroleum ether extract iutially partitioned into ethanol soluble
and ethanol insoluble revealed six spots and five spots respectively, as earlier on reported
by Baslas and Agarwal (1979).

Functionality test, which were further performed on the T. L .C fractions of water and
ethyl acetate extracts, couple with infrared analyses reveaied that the first water extract
fraction was saponin which was active on Psemdomonas aeruginosae and Staphylococcus
aureus. The second water fraction did not respond to any of the functionality test and
was not active on any of the microorganism. The third water fraction was a hydrolysable

tannin which was not active on anv of the microbes. The first. third, fourth and fifth ethyl



acetate fractions were condensed tannins (the fourth and fifth being Mavonoids) and were
active on Lscherichia coli, Pseadomonas aeragmosor, Staphylococens omrens, and
Satmonella tvphi- The sixth fraction of ethyl acetate extract did not respond o any of the
functionality tests, but was active on ’s. aeruginosae, 1. coli and S. typdi. The activily of
the water and ethylacetate plant extracts on Lscherichia coli, Psendomoinas acrngiiosae.
Staphylococens awrens, and Salmonella typhi s reported for the first time.

This result shows that water and ethyl acetate can also be use. just as the reported
alcohol and petroleum ether, to extract the bioactive compounds from F. lirta The
extract can be use to cure wound infection, diarrhea and conjunctivitis caused by S
amrens and 1o coli. wrinary tract infections also caused by 1. coli. As well as for
respiratory tract infections, burns and wound infections caused by Ps. Aeruginosae,
gastroenteritis and typhoid fever caused by S. np/i. and urinary tract infectton and acute
diarrhea in children caused by Kleb. pricwmoniae. This justifies the claim in the literature

and by the locals that /= Juria is use in remedying these heath conditions

5. 1. RECOMMENDATION
Proper structural elucidation using a powertul NMR (higher than 60MIz) and mass
spectroscopic analysis needs to be carmed out on the water and ethyl acetate extracts
fractions. Such study will ascertain the structure of bioactive compounds isolated by
these solvents, especially that of water, which is the common medium for plants drug
consumption.
Further amimicrobial sensitivity tests needs 1o be carried out 1o also ascertain the

minimum inhibition concentrations (MIC), for the various plant fractions
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Figure 3.1%: Picture of the Plant Bupherbia hirta Linn
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Figure 4.1: Plot Probits Vs Log. Dose for Water Extract
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Prahite

Probit §= Log.Dose 3,15, LGS0 = 1412.4ug/ml
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Figure 4 2: Plot Probits Vs Log Dose for Ethyl Acetate Extract =~ - -
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Figure 4 3. Plot Probits Vs Log Dose for Petroleum E:her Extract

1 Probit 5=Log,Dose 2.24, LC50=173.78ug/mi
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S APPENDIX |
: N . i .|

In order to get the most reliable value of LCsg, the equation of the probilt, log.dosc

regression is calculated.

The regression line equation is given as

(Y =V)=hX-X)

| Where y and’ x are the mean values for the probits and log.dose respectively,

and ‘b’ (regression goefﬁéient) is calculated by the following equation

§ o 4

o TN =TT N
' SUXD-DUXYIN

If a scatter diagram is drawn in which the variate ‘y’ is independent of ‘x’, the |
slope of the regression line will not be significant, and the line may be parallel to the x-

axis, the variations in ‘y” are only random variations about their mean y. If ‘b’=0, the

two'\;ariateé are indcpcndcm.

IHowever, before carrying out a regression calculation, a test is made to determine
whether there is a significant Iiﬁear correlalion between the two sets of figures. This can
be done by calculating the correlation coeflicient, ‘r’. This quantity is symmetrical with
respect to both ‘x" and ‘y.’ and has a magnitude of 1 when therc is a pe.rfecl linear
correlation betwccli the two variables. Il “x” and “y’ are independent, then “r’'=0. IThe

correlation coclTicient 1s defined by the equation-



. TUX - X -7)
B -XEe -y

D ) € S 5PN C.0) N AL/
L XD =T OINE D - IN

. If the mag:ﬁtude of ‘r’ éalculaled from a .set of data is greater than the theoretical
value for a chosen probability level, then lh?re is a significant correiation b;etween ‘x” and
‘y’; if the magnitude 6f ‘e’ is less than the theoretical value there is no significant

correlation between *x’ and. ‘y’; it is not worth praceeding with the regression analysis.

- Some theoretical values of ‘r’ for P*=0.05 are given in the table in Appendix 11.

Variance About Regression -

Tﬁé variance V, of a sel of points about their regression line is the sum of the
squared verlicat deviations from the line divided by the number of degree of t‘reed011a in
the calculation, usually N-2, where ‘N’ is the number of points. The final equétibn fof

calculation of Vyis —
V, =(Sdy’ — 5T d’)/

A formula by means of which the variance V, of a value of “X’ can be determined

- from an observed reading of *Y’ using the regression line equation is-

From this formula, limits of error can be calculated as + tVV,. The value of ¢ used

to obtain “t” is N-2.



Appendix 1A

Calculation of LCsy valugs of” water extract LU,

X X* Y Y* XY |
3.000 9.000 4.82 23.232 14.46
2.699 7.285 4.26 17.893 11.42
2.398 5.750 3.87 14.977 9.28
2.092 4397 3.72 13.838 7.78
17796 3.226 3.12 9.734 5.60

Y(X) = 11.985% (X?) = 29.6585 (F) = 19.793 (Y*) = 79.674 (XY ) = 48.54
number.of .deg reesof freedom, N =5,.X =2.40,.Y =395

! |
(1) Correlation Coefficient, *r’;

TV =T NTAY)IN S
JIC X=X TN - (V) I N} |

Z(A’)Z(V)/N=|-|.99x1.9_§19_=47,33 | o

o5 (X 99 es 11997 g
y-2 =2 =091

sy s _ager 1976 _
SrH)-3 5 _79.§7 = =158

i
1 ! . ] 4 I

48544738

r =097
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(i)  The regression coefficient, ‘b’:- The equation is given by . '

p o ZEN) - FOTI/N
T2 N
po 48544738 o

0.91
h=1.27

(i)  Regression line equalion: - is given by

(Y =V)=h(X-X)

Therefore Y-3.95 = 1.27(X-2.40)
Y =127IX+0.90
=> The regression line equation for EUl isY = 127X +0.90

{(iv)  The variance Vy of Y about the regression ine is given by

V. =(dy' —b*Y dx*) ¢

. l
Zdy2=Z(y2)—Z(};3 =79.67~%=1.58. X
11.99

3 di’ =Z(x2)-z(‘—;f)i=29‘oo— =0.91

V. = %(I 58-127"x09) = ;«(l 58~1.47y=0.037

The variance Vy of a valuc of X predicied trom the regression line when Y=5 is given by



[|+----- -y, L
NTTB TS o

T -X)Y =3 (X)) -T(X) /N =091

0.037 L(5-395) | |

= ---[

a2y 5T a2y oo

]

V. —0023(I 24075 = 0045

AV, =0212

85

Limits of error are then calculated using the value of ‘t” for ¢ = 3 and P = 0.95;

" these limits are + 3. 18 X 0.21 = + 0.67.

Calculation of the Value of X {rom the Reuression Line Equation

The regression line equation for EUy is Y = 1.27X + 0.90,

The value of X calculated from the regression line equation [or Y =5,

5=127X4090
X=41/127=3.15
Since the limit of error for X is 0.67
Then X=3.1520.67
Antilog of X = 1412 1 4.68

Therefore LCso_(EU;) = 1412 + 4.68pg/ml
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Appendix 1B

Calculation of LCs values of ethyl acetate extract LU,

X I ' Xy
3000 9000  |475 2256 | 1426
2.699 7285 | 448 12007 1209
2398 5750 416 1731 | 9098 o
2002|4397  |345 oo [722
ll_?tis_ 13226 [345 1.9 ?['671{3_

Y (X)=11.9855(X")=29.658> (¥)=20.29D(Y*)=83.743 (XY)=49.75
nmumber.of deg reesof . freedom,. N =5,..X =240,...Y =4.06

(1) Correlation Coetticient, r™

2N -F P XYN
JCEEH-ZX N )~Z(})1/vt

r=

SYX '/ N ox 2029 _,
DTN =1199% 75 = 48.66

Il(

T (X?)- \‘(\)/—?()()r)~————()t;l

20.29°
(Y’ J—ZU? =83.74 - -’59 =1.40

_49.75 —~48.66

J0.91%1.40
r=0.96

| a—



2N =2 (X)X (V)N
2(X)=-D(X)Y/N
5 49.75-48.66

)
091
h=1.20

(i) Regression line equation.- is given by
(Y-Y)=hX-X)

Therefore Y-4.00 = 1. 20(X-2 40)
Y=120X+1.18
=> The regression line equation for EU is Y = 1.20X + 118
(v) The variance Vy of Y about the regression line is given by
7 =S =5
V, =Q.dy" =5 dx") ¢

Nt < 2020°
2dy' =3 (y )*Z—-;,v--:m.m-——s —=1.40

.)»‘

z_“(i\"‘ — Z(.\"‘ ) - E(‘IN

~ )

09’
= 20.66 — H 'q =091

7 :-2(1.40-1.20"x().‘)])z().{)‘)

87

The variance V, of a value of X predicted from the regression line when Y=5 is given by



48

- U TR A T T OO
SX-X) =T (X)) -F(X)*/N =091

V\,=££’9_,“+_1,+(0-94) .|
T2yt s (1200 091

| .

V, =0.078(1.2+0.67) = 0.146
LV =038

Limits of crror are then caleulaied using the value of * for ¢ =3 and P = 0.95;
these limitsare £3.18 x 0.38 =1 1 21,

Calculation of the Value of *X’ fram Lhe Regression Ling Equation

The regression line equation for EUa is Y = 1.20X + 1.18,

The value of X ealculaled from the regression line equation for Y =5,

5=120X+1.18

X =3.82/1.20=3.18
Since the limit of error for *X"is .21
Then X=3.18%1.21

Antilog U[';X =1513.50 £ 16.23

Therefore LCsy (EUs) = 1513 + 16.23pg/ml
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Appendix 1C

Calculation of L.Csy values of petroleum ether extract LU,

X T | % ¥ | XY

3000|9000 809 | 05448 | 2427
2699 | 7283  |584 4.010 1576
2398 [5750 525 (27560 (1259
2092 (4397  [448 (20070 937
1796|3226 |416 | ITW REZ

Y (X)=1199>(X*)=29.658) (Y)=217. 87Z(? )= 164424 (XY) =69.46
number of .deg reesof . freedom,..N =5,..X =2.40,..Y =5.56

()  Correlation Coeflicient, “r

ST -T(X)E )N
\/(s(\ =Y () INKE( =S () N}

e 27.82
TNZEY N =1199x === = 06.7]

ry? 99’
Z(.\")—Z('\ )A = 29.60 - ] I-.S — =09

27 .82°
\*”) =164.42 - -7‘{2 =063
N 5

()

()9 46 —-066.71

"~ J0.91x9.63
r =093
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(i) - The regression coefficient, ‘b~ The equation is given by

D NESEDNC N1
2N =2(X)IN
, _ 69466671 .
. | 091 . - '
h=3.02 |

(iv)  Regression line equation:- is given by
(Y =V)=b(X - X)

Therefore Y- 5.50 =3.0(X-2.40)
Y=30X-1.064
=> The regression line equation for Uy is Y = 3.0X - 1.64

(i)  The variance V, ol 'Y about the regression line is given by

V, =Cdy' =Y dx?)/ ¢

S dy’ :z(yz)—z%)- - 104.42—§§l=9.63

i1.99°

3 d’ =Z(,xf)—z%?i=29.66~ - 091

v, = ;-(9.63 ~3.02" x0.9) = ;-(9.63 -2.75)=2.29

The variance V, of a valuc ol’ X predicted from the regression line when Y=5 is given by



|9] .

IR2Y:
Vi :4[|+i+(y -:Y) ¢ : ;l Gy
h N h’ S X = X)) o

SUX - XY =T (X)) =S (X) /N =091

229 | ($-545) | .
;= . ll+—+ —e ]
T (3.02) 5 (3.02) 09I

J

V. =0.25(1.2+0.02) = 0.305 - .
gV, =055
Limits of error are then calculated using the value of " for ¢ =3 and P = 0.95

these limits are £ 318X 055 =+ 1 75.

Calculation of the Value of *X” liom {he Regression Line Equation

The rcgl.'cssiun line equation for EUy is Y = 3.0X - 1.64,
The value of X calculated from the regression line equation Ifor Y =35,
5=30X~-1.64
X =06.64/3.0=2.21 | L . N
Since the limit of error for X is 1.75 |
Then X=2.214+1.75
Antilog of X = II62. 18+ 03

Therefore LCso (EU;) = 162.18 £ 63pug/ml



I

92

Appendix 1A

Probits .
Percentages o0 | 1 21 371 4 5 6 7 | 8 9
0 | - t267 2053121325336 3451352 359 3.60
10 372377 | 382 387 [ 392396 | 401 | 405 | 408 | 412 |
TT20 | 406 | 419 | 423 | 420 | 429 [ 433 | 436 | 439 | 442 | 445 |
30 [ 448 | 450 | 453 | 456 | 459 | 461 | 464 | 467 | 469 | 4.72
40 4751477 | 480 | 482 | 485 | 487 | 490 | 492 | 495 1497 |

50 500503505 508 510513515518 520 | 523
. B I SR S | IO, SN SN TR | R
60 525 | 528 | 531 | 533 | 536 | 539 | 5.41 | 5.44 | 547 | 5.50

70 | 552 | 555 | 558 | 501 | 504 | 5.67 | 5.71 | 5.74 | 5.77 | 5.81
R0 Ise4ls88 150215051500 6040608613 618623
T 90 028|634 041 048 | 655 | 6.04 | 6.75 | 6.88 | 7.05 | 7.33 |
R A L _ |

00 | 01 021 031 04|05 06| 07| 081 09

99 17331737 | 741 | 746 | 751 | 758 | 765 | 7.75 | 7.88 | 8.09 |

Appendix HHIB

Theoretical values of the correlation coefficient P™=0.05

| Degrecof | 2 3"'”_5'_"—3_] o | 15 ] 20 | 30 | 50 | 100
freedom¢ |

Correlation | 0.95 | 0.88 | 0.75 | 0.67 | 0.58 | 048 | 0.42 | 0.35 | 0.27 | 0.20
lcu_ci_'l'lci_cnl[ o F
Degree of freedom ¢=N-3




Values of ‘t’

Degrecof |

freedom ¢

7

s

Value of ‘t"
P=0.95
P*=0.05
12.71

4.30
3. 18
2.78
2.57
2.45

Appendix 11C

L P099

637
9.92
5.84
4.60
4.03
3.71
3.50

P=001

Degree of

freedom ¢

P=0.05

~Value of 't

P=0.95

2.20

P=0.99

P=0.01

%1l
3.05
2.95
2.85
2.79
2.75
2.70




{a)

(b)

(c)

{d)

(e)
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Appendix I11
PLURIFICATION OF SOLVENTS

Purnification of Ethvl acetate

Water and water-soluble impurities were removed by adding 100ml of 5% sodium
carbonate and saturated sodium chloride solution into 500m! sthvl acetate in 2
1000ml flask. This was shaken to wash and then the aqueous aver drained out
using a separating funnel The ethyl acetate was finally dried 2o by pouring drv
potassium carbonate (initially dried at 300°C for |5minutes) arc left overnight. It

was then distilled to a constant temperature of 76-78"C.

Punification of Chloroform

500mi of chioroform was washed using 250mi of distilled warer by shaking in a
separating funnel. Chloroform being denser than water was removed and further
dried over calcium chioride for 24hours. The chloroform was zecanted from the
calcium chloride and distilled to a constant temperature of 38-6¢ C

Purification of Methanol

0.5¢ of lIodine and 5g of magnesium turnings were first addec into 50-70ml of
methanol and refluxed until the colour of iodine disappeared Chloroform was
then added to make up 1000m! and refluxed for 3hours.

Purification of Ethanol

The same purification procedure was used as that of methanol.

Purification of Petroleum Ether(60-80°C)

Petroleum ether was purified by distillation and the distillzze from 60-80°C

collected (Vogel. 1978),



