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ABSTRACT

The leases and seeds of Nigerian Crotalaria retusa L. were extracted using
different solvents 95% Ethanol was found to extract the largest amount of materials
Specific methods of isolation of pyrrolizidine alkaloids (PAs) showed that the seeds have

higher alkaloidal content than the leaves.

Qualitative chemical tests for various classes of natural products were carried out
on ethanolic as well as water extracts of leaves and seeds using standard phylochemical
methods These tests revealed the presence of alkaloids, tannins, cardiac glycosides,
flavonoids and saponins in ethanolic leaves and seeds extracts Water extracts of seeds

and leaves were devoid of alkaloids.

Specific chemical analytical test for PAs was carried out on fresh plant parts
(seeds, leaves, flowers, roots) The seeds, leaves and flowers of C. relusa contain PAs and
PA-N-oxides. Flowers are particularly rich in these alkaloids The roots are devoid of

PAs but have PA-N-oxide, which is apparently reported for the first time

The crude mixture of PAs extracted from leaves was purified by crystallization
and cleaning-up methods  However the crystallization method produced a purer

component than cleaning-up method.

The active extracts were categorised into two broad groups for thin-layer
chromatography (TLC), based on the nature of the extracts and suitable solvent systems
employed. The TLC of ethanolic leaves extract, CAPL,; and ethanolic seeds extract,

CAPS; when viewed under ultraviolet light (366nm) and visible ligh (254nm) each



viii

produced four spots CAPL; Ry values (0.32, 0.53, 0.66 and 0.90) while CAPS; R values
(0.1 1. 0.25, 0.32 and 0.49). The trichloromethane leaves extract, CAPL,. produced five
spots whose Rg. values arc 0.20, 0.71, 0.86, 0.93 and 0.96, when the same solvent system

was used.

The TLC of the crude mixture of PAs from leaves CAPL, and seeds CAPS, as
well as cleaned-up sample of PAs. CCAPL,, and crystals from crude mixture of PAs.
CCAPL; were carried out using three different solvent systems The Rg values of the
components of these samples varied slightly with the solvent systems usee and compared
with the Re values from literature. When chromatograms containing the aforementioned
samples were sprayed with visualizing reagents they revealed the preset ce of PAs and

PA-N-oxides.

Preparative TLC was used to isolate components of CAPL; anc CAPL,, three
fractions and four fractions were obtained respectively The chromatograms containing
these fractions gave positive response for phenolic compounds, steroid glycosides and
flavonoids when sprayed with visualizing reagents The fractions obtained from CAPL,
and CAPL, were available in very small quantities hence they were not used for

spectroscopic studies.

The leaves and seeds extracts obtained using different solvents were tested for
presence or absence of active principles using Brine Shrimp Lethality Bioassay. The LCs
values of the extracts, which are reported in this work for the first time, confirmed the
toxicity of C. retusa. It also revealed that the most active principle responsible for the

cytotoxicity of C. retusa are PAs.



The antimicrobial screening test of the extracts showed that crude mixtures PAS,
CAPL and CAPS as well as cleaned-up sample and crystals from CAPL. have significant
antifungal anf antibacterial activities against Candidas abicans and Pseudomonas
aeruginosa. However the trichloromethane leaves extract exhibited selective inhibitory
properties against some gram negative organisms such as Pseudomonas aeruginosa and

Escherichia coli.

The spectroscopic techniques such as Infrared and Ultraviolet-visible were used to
identify the functional groups present in the active extracts. These studies revealed the
presence of carbonyl and hydroxyl groups in CAPL.CAPS. CCAPL;. and CAPL,
samples. The ultraviolet-visible spectroscopy particularly showed the presence of
conjugated systems in CAPL,. The nuclear magnetic resonance spectroscopy confirmed

the presence of PAsin CAPL.
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CHAPTER ONE

1O INTRODUCTION

Fhe phyvtochemical imvestigation ol plants for bioactive principley

the followme - extraction of the plant material. separation and 1soliation ol

mterest. charactenzation of the asolated compounds. myvestization ol the

pathwavs to a particular compound and quantitative exaluation CTrease and
Those active principles elaborated by plants include - alkalonds,

components, tanmins. favonoids, glycosides. saponins ete On extrac
material its fractionation is monitored by bioassay toward isolatimg active
attempt to validate the efticacy of the use of plants, studies have to be d
pharmacology and toxicology of the plant extract  Investigations have
plants which are in frequent use in traditional medicine are also found 1o
and carcinozenic compounds such as Diterpenes and Pyrrolizidine alkaloid
|O86)

The development ol new and improved separation techniques and 1l
of modern spectroscopic methods such as ultraviolet. infrared. nucld
resonance spectroscopy, mass spectroscopy, X-ray diffraction has made ch

of organic compounds from these plants without bioactivity testing a lot eas

layer chromatography techniques provide a rapid method for separation ai

ol pyrrohzidne alkalods (PAs) in biological extracts (Chalmers er af . 194

methods of detection of PAs on thin-layer chromatograms have been

mav mvolve
anstiuents of
hiosynthetie
1992)

L s

easential ol

fion o plant

lractions  In
arned out on
revealed that

contam toxie

|5 (Solowora.,

¢ availability
Par - magnetic
macterization
et The thin-
d monitoring
V5

Speaitic

provided by




Mattocks (1967) and Molyneus er ol . (1980)  Spectiophotometiie g

detect quantities of unsaturated PAs down to a few mictograms was aivel
(1967). Molyneux e af., (1979) provided a rapid test for quantitative eva
and their corresponding N-oxides m samples ol senecio species usime nu
resonance spectroscopy Culvenor and Woods (1905) abulated the chen
coupling constants for the protons of pyvrrolizidine nucleus and then d
addition to monocrotaline which 1s the major alhalowd of Crotalana retusa
al - 1939) three new alkaloids including an incompletely characterized b

solated rom C retusa [ (Culvenor er el . 1957y Thew structural

provided by combmation of infrared  spectroscopy and  other chenn
procedures
110 Plant Products of Pharmacological Interest

Plant products which elicit  pharmacological response i anim

mclude - alkaloids, cardiac glycosides. flavonoids, saponins. tannins.

discussion ol the pharmacological uses of these plant products are outhined |

L1 Alkalowds

There 1s no precise definttion of the term alkalowd (alkah-like).

croration lo
by Mattocks.,
tation ol PAs
dear masnetie
weal shifts and
Tivatives  In
[ Adams ef
1ise have been
curdence was

bal analvtical

ils and man
ete A briel
below

or a clear-cut

boundary between alkaloids and naturally occuring complex amines Ty
derived from plant sources are basic and thev contain one or more n
(usually in a heterocyelic ring). and they usually have marked physiolog

man and other ammals It is from these plants contaming alkaloids that a la

drugs are derived

ical alkaloids
ifrogen atoms
ii.‘ill action on

fee number of




Two broad divisions are recognised
(a) Non-heterocyclic alkaloids (biological amines) It consists
include Mescaline and Colchicine

(b) Heteroeyclic or typical alkaloids consist of twelve groups. A

-d

of six groups, which

jccording to their ring

structure these includes - Tropane. Quinoline, Indole. Imidazole. Purine and

Pyrrolizidine. The basic nuclear structure of each group is shoy

CH;0

cio— CH>CH,NH,

CH;0

_ Tropane(II)
Mescalme (1)

OCH;
Colchicine (1)

N

=

N
Qumoline (IV)

Indole (V)

Vi below




sew:

| I i
H

Imidazole (V1) Purine (VI)  pyrrolizidine (VIII)

Alkaloids show great variation in their chemical structure and pharmacolo

bical actions.

Curare genus (Sowmh American arrow  poisons) family  Menispermaceae,

Logamaceae are plants which have been observed to paralyze animals bt does not Kill

them. Investigation into their constituents showed the presence of alkaloids, the most

important being D-tubocurarine which has been reported to have

properties (Trease and Evans 1992, Sofowora, 1993)

/
CH:O OH

D-Tubocurarine chlonde (1X)
Rauwolfia vomitoria (African Rauwolfia) has been used to §
disturbed patients by traditional healers in Nigeria and also reportedly

African countries (Dalziel, 1955, Watt and Breyer-Brandwijk 1962)

muscle-relaxant

2CI-

edate mentally
used in many

Dver a hundred

alkaloids have been isolated from roots of Rauwolfia species. ‘hese alaloids include

Reserpine, Desperdine, and Rescinamine (Sofowora, 1992}




R
'R=H 1 T
R'= —o—C—| [|
|
0 |
M
Deserpidine

Reserpine together with some of other Rauwolfia has beer
responsible for sedative properties of their roots

antihypertensive properties and is used in orthodox medicine to trea

hypertension and anxiety

R = OCH;3
O
Reserpine

OCH;5

OCH;

1 [ rR=0CH;

OCH;

h

- o 0=
O H H
Rescinamine

This alkaloig

It is used in Japan tor treatment of Cardiac arfrhythmias

shown to be
also exhibits

cases of mild

It is

cheaper to produce this alkaloid from the root of Rauwolfia specjes than do so

synthetically (Sofowora, 1993, Trease and Evans, 1992)

constituenis of Cinchona bark which are alkaloids-quinine (antimalarig

(useful for cardiac arrhythmia)

CH,0

Qumme (XI)

They also rej

orted the active

) and quinidine




Belladona leaf (Atropa belladona L - deadly night shade) has
contain alkaloid hyoscyamine  This drug is used for internal prep
sedatives and to depress nerve endings to the secretory glands

The Madagascan periwinkle, Catharanthus roseus G. Don 1s
antileukaemic and antidiabetic properties which has been attributed to

dimeric alkaleids the most important being vineristine and vinblastine. (§

CH-CH;

}‘f HO |
COCH; R HCO

(NTD) Vineristine R=CHO
Vinblastine R=CH3

The genus Senecio (Compositae) well known for their toxicjt

been shown to

pration such as

famous for 1s

the presence of

ofowora, 1993),

y are known to

contain pyrrolizidine alkaloids, severa! of which have shown antitumgpior activity.  One

such compound 1s Indicine N-oxide from Heliotropuim indicum. It shbwed no evidence

of hepatoxicity and possessed significant antitumuor activity (Trease and

Evans, 1992)




OH

|

CH,-O—C—C—CH-CH;
|
O CH CHj

~

4 =
HO ©Hs

HO

P

C

Indicine N-oxide (XIV)

Ergot (Ergot of Rve) is the dried sclerotum of a fungus. Claviceps purpurea

tulashe (Fam Clavicipitaceae) contains a muxture of alkaloids

the major alkaloid of

therapeutic importance are ergometrine which is used in labour to promote and strengthen

uterine contractions during child birth (Trease and Evans 1992, S0

OQ(_/NA“F{-I-CHgoH

H CH;
N
Ergometrine (XV)

1.1.2.0 Glycosides
The glvcosides are a large and varied group of naturally
They include cardiac glycosides, saponins. flavones and their gl

characterized by the fact that on hydrolysis by either acid or en

more sugars together with a non-sugar moiety, the aglycone o

Cvona, 1993)

jceuring plant producis
hcosides ete. They are

Fyvime they yield one or

gemn. Two types of

genins are recognised according to whether there is a five or sixqmembered lactone ring

These are known as cardenolides (e g digitoxigenin) and bufanolidles e ¢ scillarenin)




Cardenolide (XVD)

Bufanohde (X\-’il)

1.1.2.1 Cardio-active Glycosides

These are the cardenolide group and they are the most importa

the medicinal preparations of the drugs are derived from natural so
glycosides act directly on the heart muscles. They are used for the
heart and show beneficial effect in some cardiac arrhythmias  They ¢
a slowing and strengthening effect  The heart-arresting properties
render them most effective as arrow poisons (1o secure muscular rg
operations and in certain neurological conditions).

In Western medicine the glycosides of various Digitalis spg

employed. The following formulae indicate the major aglycones

cardio-active glycosides

HO

H

Digitoxigenin (NVIH Gitoxigenin (N

‘r

nt medicinally. All
rces. The cardiac
Ireatment of failing
kert on failing hean

of these glycosides

laxation m surgical

cies are extensively

pi* digitalis purpurea

IX)




HO i
Cntaloxigenin (XX)

More than twelve genera of the family Apocynaceae are ki
active glycosides Seeds of East African Strophanthus Kombe ¢
glycosides or cardiac aglycones the major ones are K-Strophanthe

and cymarin all based on the genin strophanthidin

HO OH
Strophanthidin (XXI)

Bufanolides have found little use as drugs (Trease and Evans 1992

own to contain cardio-

hnsists of a mixture of

side, K-strophanthin-[}




1.1.2.2 Saponins and Steroidal Sapogenins

Saponins are glycosides, which produce stable foams
solutions are shaken
stream and are highly toxic  When taken by mouth saponins are ¢
e.g Sarsaparilla is rich in saponins but is widely used in the prepai
beverages (Trease and Evans 1992). As glycosides they are hydrg
an aglycone (sapogenin) and various sugars. According to the str|

two kinds of saponins are recognized : (i) Steroidal (tetracyd

(ii) pentacyclic triterpenoid

Sterond skeleton (XXI1)

Pentacyclic triterpenord (X

10

when therr aqueous

They have haemolvtic properties when ipjected into the blood

pbmparatively harmless
ation of non-alcoholic
lysed by acids to give
icture of the aglycone

lic triterpenoids) and

H,c CH;

Cha

ASIIE

Steroidal saponins are of great importance and interest du#‘ to their relationship

with compounds such as the sex hormones, cortisone, diuretic sis

cardiac glycosides.

compounds. Steroidal saponins are less widely distributed in naturg.

Some are used as starting material for th

broids, vitamin D and

e synthesis of these

Phytochemical surveys have shown their presence in familigs like Dioscoreaceae

(Dioscorea species), Amaryllidaceae (Agava species), Legumpinosae (Fenugreek),

Solanaceae (Solanum) ete
tuber of many Dioscorea species (yams)

contraceptive manufacture

Until 1970 1t is the sol

Diosgenin is the principal sapogenin which is isolated from

source for steroidal



HO

Diosgenin (XXIV)
{ bf 25 -Spirosten-3§3-ol)

Memordica charanua L. (Curcurbitaceae) African cucumber wh
locally as purgative agents and Vermifuges, have been reported to
glycosides in the fruits which consist of a mixture of {-D-ghicose of 3

A _ stigmastadiene-3-f3-ol (Sofowora, 1993).

PB-Sistosterol (XXV)

A>+22 -Stigmastadiene-3-ol

472326

hse fruits are used
contain steroidal

Lsistosterol and of

CHy

>_<(‘ H;

(XXVI)

Fatope et al, (1990) reported a new cucurbitane triterpenoid from M. charantia L.

Triterpenoid saponins are abundant in many dicotyledonous families.




1.1.2 3 Flavone and Related Flavonoid Glycosides

This group of compounds derived its name from the Latin ward “//avus™ which
means yellow. It occurs both in free state and combined as g}ycoIdcs. It 15 widely
distributed in plant kingdom. They form the largest group of naturally occuring phenols
common in higher plants and in young tissues where they occur in ¢ell sap. They are
abundant in families Leguminosae, Rutaceae, Polygonaceae and cpmpositae.  Most
flavones are O-glycosides  Isoflavones are particularly abundant in fa&nil_v Leguminosae

(e g in dyers broom, Genista tinctoria).

B
N ==

Flavone (XXV) Flavonol (XXV1II)
(2-phenyl-8-chromone) (3-hydroxyflavone)

Flavanone (XX1X) Chalcone (XXX)

Isoflavone (XXXI)
(3-phenyl-8-chromone)




The therapeutic usefulness of flavonoids is vet to be fully realized This group is
known for its anti-inflammatory, anti-allergic effects, ami-lhrombiric, and vasoprotective
properties. inhibition of tumuor promotion and protective for ggstric mucosa. These
effects have been attributed to the influence of flavoncids [on arachiolonic acid
metabolism (Trease and Evans 1992). Some flavonoids have anti-bacterial and anti-
fungal properties e.g fustic from the wood of Morus tinctoria.

Citrus and other fruits in addition to ascorbic acid and othpr compounds provide
flavonoids which decrease capillary fragility and therefore used in| cases of hypertension
and radiation injuries They contain a mixture of rhamnoglucosides of a
tetrahydroxvflavone and hesperetin. A similar glucoside, rutin, the rhamnoglucoside of

quercetn is found in many plants  Commercial quantities are found in tobacco residues.

OH OH
F \
0 [ OH
| |
OH
OH O OH O
Quercetin-3-rhamnoside (XXX11) Querceun (XXXI111)

A number of flavonolignans e g silybin have anti-hepatoxi¢ properties. Extracts
of plants of Silybum marianum are widely used in Germany fr)r treatment of liver

ailments.




Silybin (XXXIV)

0 CH,OH

OCH,

/

OF

Euphorbia hirta L. (commonly known as asthma herb) is usefl for the treatment of

asthma. In East and West Africa extracts of the decoction of the plant collected in the

flowering and fruiting stages are used in asthma and respiratory tragt inflammations. In

Malagasy and Australia it 1s prescribed for its pectorial anti-spasmqdic principles and is

used for coughs, chronic bronchitis and other pulmonary disorders

A preliminary screening of the stem and leaf of the plant hag shown that 1t is rich

in flavonoids. Power and Browming (1913) isolated quercetin.  This flavonoid is assumed

to be present as 3-rhamnoside.

quercitol.

vercitol (XXXV)

Other compounds isolated include

HO

Leucocyanidol, and

04
|
f N\_-OH
0 I
OH
OH OH

Ieucocynmdimol (XXXVI)



Liquorice root (Licorice root — Glycyrrhiza) family Leguming

sae consists of roots

and stolons of Glycyrrhiza glabra L. of different varieties. The yellow colour of this root

1s due to the presence of flavonoids which has received considerable
gastric effect of flavonoid rich fraction was recognized. These
liqueritin, isoliqueritin (a chalcone) which occurs as a glycoside an

converted into liquiritigenin and isoliquerifigenin (chalcone form)

1902)

O

(XXX

Liquitrin R=glved
Liquintigenin R

Glucurome acid —Glucuronic acid

Glveyrrhizin (XXX VI
- mixture of Ca2* and Nat salts of
glyeyrrhizinic acid

Liguorice roots have long been employed as flavouring age
expectorant, treatment of rheumatoid arthritis various inflammator
flavonoid component possesses anti-microbial properties as well

activity, it also gives symptomatic relief from peptic ulcer pain (Treas

study since the anti-

flavonoids include

 during drying it is

(Trease and Evans

—OR

(VI

syl
I

jts, demuleent, mild
n conditions. The

as anti-ulcerogenic

e and Evans 1992).




F1 20 Fannins
An old definition of tannins denotes then as compounds present in
which are able to combine with protemn ol animal hides. present then po
convert them to leather  This defintion excludes simpler phenohie su
present with tannims such as aallic acd. Catechins and Chlorocene acud

are ulyveosides ¢ ¢ glucogallin

O

o1l 0
“\)\
O OI Z N —OH

I

= | x

: I

\ >
COOC 11,04 07 >0
Glucogallin (NXXIX) Ellagic acid (N L)

(elycoside of gallic acid)
Twao main groups of tannins are recognized

(1) Hydrolysable tannins, hydrolysed by acids or enzvmes  Then solut

plant extracts
trelaction and
wtanees olten

Nany tannimes

rons turn hlue

with ron salts  Hlydrolysable tannins consists ol two main tvpes - callitanmns and

ellagitannins

(1) Condensed tannins (proanthroeyvamdins) includes all true tanmns.

they are more

resistant to breakage  They are related to flavonoid pigments (sives chapacteristic red

colour to many drugs such as cinchona bark, tealeaves, ete)  Then solt

green with won (HI) chloride

fion 1s turned

Galls contain 50 — 70% of tannin known as tannic acid. also present afe ellagie and

gallic acids  Japanese and Chinese galls are of commercial importance andjare produced

by insects - aphis and are valued as astringents and styptics An mjectiblg form of this

drug is used for treatment of haemorrhoids (Trease and Evans 1992)




1.2.0 Justification of Research
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In many instances where PAs and toxicity of Crotalaria specjes have been

identified the seeds have been the organ that are usually investigated

shown that leaves of C. retusa are eaten as vegetable in India and East Afri

Reports have

T

Ka.

Inspite of the lush growth of C. retusa which should attract grazing animals,

observation and personal communications have revealed that animals do

not browse on

C. retunsa. In Nigeria, C retusa is abundant in grazing fields and this niay be a source of

contamination in hay making No reports have been found on the Brine ghrimp lethality

bioassay of C. retusa

130 Aims/Objectives

The main objective of this work is to isolate the relevant chemical

constituents of

C. retusa based on their cytotoxic effects, anti-microbial activity, and chpracterize these

using spectroscopic methods  Accordingly efforts are made to supply

these areas.

information in




CHAPTER TWO

20LITERATURE REVIEW

ies (Rattle box)

The genus Crotalaria (Family: Leguminosae) 15 known by

box’, and different vernacular names in Nigeria. Hausa — “birane’,

‘pekepeke’ and lbo — “akidimuo’
Africa. It comprises of about 600 species and over 400 are found in
Milne-Redhead 1961, and Pothill, 1971, Out of 63 species found in

1982), 37 species are found in Nigeria (Hutchinson er. a/, 1958).

Crotalaria Linn are herbaceous plants common in grassland
tropics.

Stipules are filiform or may be lacking

less often white or blue, usually terminal, leaf-opposed.  Bract and

usually present
lip, sometimes 2-lipped with long lobes  Standard almost always
the base inside, hairy outside, beaked keel, Stamens all joined in

base, anthers alternately long, basifixed and smaller dorsifixed.

Style is curved with feaves on the upper stigma usually
Inflated legume which are subsessile to long - stipulate, almost a

many seeded.  Seeds mostly oblique-cordiform to oblong — renift

Crotalaria species is the large

Calyx usually with S-subequal lobes, sometimes t

general name ‘Rattle
oruba — “koropo’ or
st genus in tropical

Africa (Baker, 1914,

West Africa (Polhill,

and widespread in the

Leaves are simple, l-foliolate or digitately 3(-7)-foliolgte, usually petiolate.

Flowers are usually yellpw variously marked,

patred bracteoles are
he lower 3 on a short
with 2 appendages at

h sheath at least at the

small, rarely bilobed.
ways dehiscent and 1-

yrm with definite hilar

sinus and sometimes conspicous aril (Polhill, 1982). Some species common in Nigeria

Crotalaria arenaria bent

and other African countries include -

1, C burkeana benth,




C barkae Schweinf, C_domiana Bak, C. atrorubens Hochst; C. glauca

Robyns; C. lachnosema Stapf, C. microcarpa Hochst; C. junicea: C

C. retusa Linn.

211

willd; C. goreensis

naragutensis Hutch,

An erect annual or short-lived peremal 0.5 — 1.5m tall, usuLlly well branched.

Leaves are simple, blade oblanceolate to oblong — obovate usually ¢

Racemes 10 - 30cm long, many flowered Calyx glabrous to ap

punded at the apex.

pressed puberulous,

longer than the tube. Standard obovate — circular, pale yellow, purpliJ]l-\-'eined inside and

reddish purple diffused outside. Wings oblong

obovate, longer tl

han the keel, bright

vellow; keel rounded with a slightly incurved twisted beak. Legumpe shortly stipulate,

oblong-clavate +12 — 20 seeded. Seed finely papillose yellowizh bro:

C. retusa is well distributed as a fibre plant and as a gre

naturalised.  Most common around the coasts of tropical Africa

reasonably equable rainfall (Polhill, 1982)

22
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0 Chemical Constituents of Crotalaria Species

Various species ol Crotalaria have been investigated for pr
principles. Those bioactive agents reported includes amino acids, py
and phenolic glycosides such as steroids, triterpenoids, hydroxyant

and saponins.

fn (Hepper, 1958).

en manure, readily

and in areas with

esence of bioactive
rrolizidine alkaloids

hracene, flavonoids




2.2.1  Amino Acids
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When accumulated may have varied roles as nitrogen reserves, alkaloid

precursors, and toxins. Pilbeam and Bell (1979) have studied and identif]

acids in seeds of 103 crotalaria species. The distribution of the amino aci

was found to be in line with the classification proposed by Polhill (1971) 2

Polhill (1973).

Beli (1968) noted the presence of the neurotoxin-a-aming

jed free amino
ds in the genus

nd Bisbay and

-B-oxalyamino

propionic acid (ODAP) in seeds of C. incana L. and C. pallida Ait. The presence of this

amino acidg was later reported in all other Crotalaria species {Quereshi er
Hydroxynorleucine has been isolated from sceds of C. juncea L. (Pant ¢/
identified in seeds of C. tetragonia Roxb; and nine other crotalaria speci
al.. 1979). The amino acid isowillardine has been isolated from seeds o
G. don (Pilbeam ¢t. «f., 1979) and found to be toxic to Callosobruchus
(Janzen es. ol., 1977). ODAP has been found 1o be toxic to chicks, yoy

pigs, dogs, monkeys and yeast (Mehta et. o, 1972, Pilbeam ¢t. al., 1979

al, 1977). &
al, 1974) and
ps (Pilbeam ef.
" C. ochroleuca
aculatus larvae
ng rats, guinea

) -ot-amino- ) -

oxlylaminobutyric and (ODAB) has been shown to be toxic to chicks (R+0 et al, 1979)

while a- ¢ -diaminobutyric acid (DAB) was reported by Ressler (1961) to
and larvae of the Southern Cowpea weevil — Callosobruchus maculatus.
1977). 8-hydroxynorleucine is toxic to fungi Alternaria alternata and
Yadava ¢r. af., {1994) reported that C. laburnifolia is a rich source of
acids: - alanine, aspartic, arginine, leucine, glutanic, tyrosine, histidine,

phenylalanine.

be toxic to rats
(Janzen er. af,
Phomalingcan.
cssential amino

orvaline and -




The difference in amino acid patterns varies between species as shovn in the Table |
Table 11 Amino Acid Patterns in Different Crotalaria Species (Pilbeam gnd Bell 1979)
Species ODAP l ODARB | ADAP | DAB | (flutyr | 1sowill
— —
j C barkae Schwemnt t i t B | - - .
C brevidens Benth - - . 8 i i
C bukeana Benth + i . i | = ;
C caudata - & - i . .
C doniana Baker + + . . : .
C glauca Willd - [ - - i 5 3
C.gorensis 2 i 5 i . :
C.laburnifolia L. t - § 5 i .
C lanceolata - | - . . | i
C.lachnosema Staph - - - i i |
| C.lachnophora A Rich | - - - - / I
C naragutensis - - - o ] | }
C ochroleuca - - ” i | }
Cpaida  fv |- |- - 4 |
ODAP - a-amino--oxalylaminopropionic acid
ODAB - a-amino- ¢2-oxalyldiaminobutyric acid
ADAP - acetyldiamino propanoic acid s
DAB - w- g -diaminobutyric acid
Glutyr - g2-glutaanyltyrosine
Isowill - isowdlardine




The presence of one or more of ODAP, ODAB, ADAP, and DA

seed-bearing plant of these species are potentially toxic to livestock a

hence the reported toxicity of C. barkae and C. pallida which contain them

The amino acid pattern of C_ juncea is different from that of any
species due to high concentrations of 6-hydroxynorleucine (Pilbeam er. d

reflect the fact that C juncea has been, the most extensively cultivated cro
222

Alkaloids

Investigations over the last 40 years have confirmed that the famil

Boraginaceae and genus Crotalaria are the main sources of hepatotox

™

B in seeds and

nd poultry and

other crotalaria
£, 1979) This

alaria species

b . .
les Senecio and

¢ Pyrrolizidine

alkaloids (PAs) (Pilbeam er. al., (1979), Smith and Culvenor, 1981 I’nlllill. 1082) noted

the alkaloid levels in 85 African species  The presence of PAs in cr
provides a notable chemical marker for the genus as they have not been
generic subdivision of other legumes  The alkaloid
characteristic of the generic subsection Crotalaria which include C

while and

spectabilis I-methylene  pyrrolizidine TR-hydroxy-
pyrrolizidine have been found to be characteristic of subsection stipulosad

C damarensis, C goreensis, C lachnophora (Polhill 1982)

PAs are esters of aminoalcohols known as necines and carboxy
necic acids. PAs derived from saturated aminoalcohols are non-hepatotg

derived from unsaturated amino alcohols are known to be hepatotox

feature present in all the hepatotoxic PAs is the unsaturation in the basic

monocrotaling

¢

ptalaria species
detected in any
tends to be
retusa, and C

-methylene-8[3-

which includes

lic acids called

hxic while those

A common

moiety that is a

3-pvrroline ring.  Usually the most hepatotoxic are the cyclic diesters (Mattocks, 1968)




The PAs usually exhibit their toxicity due to their conversion /4
activities to pyrrole derivatives (secondary metabolites). PAs 1
proportion as N-oxides which are neither basic nor bitter and are

animals Culvenor and Smith (1957) in addition to monocrotal

alkaloids retusine. retusamine and retronecine N-oxide

charactenzed base with mp 130-132°C from C retusa. Roeder e/

PAs from C. aegyptiaca using spectroscopic methods. Two of

Croaegyptine and Crotalarine lactone.

(%
Lad

) vivo during metabolic
hay be present in large
not rejected in feeds by
ne isolated, three new
and an incompletely
al., (1993) 1solated six

them were new PAs —

HiC  OH HaC
Lo Mg
H;C—CH CO CH, ¢—CHO0H
| (I) | \
CH
A\

Monocrotahine (L11)

Retrorsine (LILI)
H_-;(i ?H ,CH;
]{_1(“'--..(‘ I_i _C.w"(..H
»
\(|10 OCH‘{
(l) HO CH->OH
HOO B Ol \
- \ w‘
o
Heliotrine (LIV) Helitridine N-oxide (L\")

Figure 1-Structures of some hepatotoxic pyrrolizidine alkaloids




H-C OH /CH"%

Sco OCH;
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““\ H (‘"113
<ijT:f> OH  CH-OH
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Heliotrine N-oxide (LVI)  Dihydrohelitridine|(L'/11)

CH,OH
H H - OHOH
’ HyC—C—CH,
v
Retronecine (LVIII) (IJ
H:C Chp
i °
«y OH
CH
o |~
. (|.1 L \(;,C Hs CQ
~ 5
Se=( ( o _
? § I . Strigosine (LIX])
HsC OC ?
|
L3 CH,

Rosmarinine (LX)

Figure 2 — Structures of some non-hepatotoxic pyrrolizidine alkaldids
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Table 2: Some Crotalaria Species Containing Hepatotoxic P As

Plant Constituent atkaloid | Part Investigated | Reference
C.brevidens Benth | Integerrine . . Seed Smifh and Culvenor 1981
C. dura Wood and | Dicrotaline | Aerial SmiLh and Culvenor 198!
| Evans .
C. grahamiana
Wight and Arn. Monocrotaline, Aeriel and Seed | Smith and Culvenor 1981
grahamine,
Usaramine
C. intermedia Seed Smith and Culvenor 1981
kotschy
Senccionine,
seneciphylline, Seed Watt and Breyer-
C. juncea L. riddelline, Brandwijk 1962
trichodes-mine,
junceine
C. lachnosema Dicrotaline, acetyl - Matfocks  and  Nwude |
dicrotaline ' Aeriel 1984 et
Usaramine, migrine
C. mucronata
Seed Smith and Culvenor 1981
C. nana Bun
Crotananine, Seed Smith and Culvenor 1981
cronaburnine
C. naragutensis Nilgrine, intergerri-
mvine, acetyl intege- Seed I]V;aét; pcks  and  Nwude

rrimineg, usaramine

C. retusa L Monocrotaline,

retusine,
retusamine, Seed
retfronecine

Culanor et al., 1957
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Table 3 ;_Crotalari cies containing non-hepatotoxic P
Plant Constituent Alkaloid Part Reference
investigated
C.aridicola | 1-Methoxymethyl-1,2-dehydropyrroli- | Aeriell and | Smith and
Domin zidine, 7B-hydroxy-1-methoxymethyl- | Wholg Culvenor
1,2- dehydropyrrolizidine, 7B-acetoxy- 1981
1-methoxymethyl-1,2- dehydropyrro-
lizidine
1-Methylenepyrrolizidine Smith and
C.damaren- yienepyrioh Wholg Culvenor
sis Engl. 1981
C.goreensis | 78_nydroxy-1- -803- Smith and
ydroxy-1-methylene-83 .
Su” L\ pyrrolizidine, 7B-hydroxy-1- g:;e and | Culvenor
er. methylene-8a-pyrrolizidine, 1981

223 Phenolic Glycosides

C. laburnifola on phytochemical investigation yielded
tlavonoid glycosides —orientin, iso-orientin and quercetin-0-gal:
al., 1968). On sclreening C. retusa aﬁd C. striata Subramanian er.
presence of B-sitosterol, free quercitin and flavonol-3-O-glycy

glycoside was identified from C. retunsa while C. striata yielded

O-xyloside.

Bulhoes ¢r. «f., (1977) screened for presence

B-sitosterol as well as
ictose (Subramanian et
al., (1969) réb(;ﬁed the
peide; no flavonoid C-
luteolin, vitexin, and its

absence of alkaloids,

steroids, flavonoids and saponins in aenal parts of C. retusa. Sufi e af, {1978) reported

the presence of triterpenoid in Crotalaria species.

amount of two compounds, which were identified as $-amyrin a

C. anagyro

ds yielded a substantial

nd B-sitosterol. A novel

flavonone glycoside — Aromadendrin-7-0-a-L- rhamnopyranpsyl (1 4)-O-p- D

galactopyranoside and another new flavone glycoside were igolated from seed of C.

laburnifolia (Yadava, 1994).

fhanten




OH
RO 1 N O)
F
OH O
(LX)

R= 7-0-B-D-glucopvranosyl
-O (1 4)-0-B-D-xylopyranoside

Khalillulah er.al., (1993) reported the presence of a new prenylate
uncommon type of hydroxylation in B-ring (2, 4, 5-positions) in C. ramos

etal., (1995) isolated a novel flavonol glycoside —3°-4"-Di-o-methylqu

d chalcone with

sisima. Yadava

ereetin-3-0—o—

I-rhamnopyranosyl-(1-52)-O-f-D-glucopyranoside from the stem of C. verrucosa.

Yadava et. al, (1995) isolated a new cardenolide-5.6-dehydrosarment

D-glucopyranosyl-(1->6)-O--D-galactopyranoside from the seeds of (

230 Toxicity of Crotalaria Species

The genus Crotalaria has been incriminated as a main toxic speci
number of diseases of both human and hvestock. The toxicity of Crotal
been attributed to the presence of hepatotoxic PAs (Bull. er. al, 1968, an|
al., 1979).

23.1 Toxicity in Humans

The effect of ingestion of PAs from contaminated grains,
medicines are cumulative and may beceme serious months or even years

The insidious nature of their efTects prevents the population at risk from

toxicity of the plants.

peenin-3-0-[3-

retusa

s involved m a
i species has

d Molyneux, er.

werbal teas, or
after ingestion.

recognizing the




Table 4 Occurrences ol Crotalaria Species poisoning
| Plant _ 1 Country - Reference
- Crotalania species - Central India Fandon et
1' - Krnishnamae
|
CC fulva | Jamaica [ Nel.ean 197

Crotalara Tulva Rosh may be a component of bush teas wh
occlusive discase of ¢hildren in Jamaica (Schoental, 1963) Alsor bie

South Aftica (Selzer er al,
Republies. of USSR have been attriibuted to poisonous PAS which me
Crotalaria species  Major outbreaks were reported m 1937 and 1945 and
millet with seed «

due to the comtammation of wheat., barlev and

lastocarpum (Milenkoy and Kizhalan 1952) - A common discase of ¢
deseribed by Hartwell er af, (1951) as veno-occlusive disease was later
10 consumption of bush teas made from Crotalana species (Nelcan, 1978

all cases was acute to subacute and mortality was high  Occurrences of (]

poisoning is summarised below

I-cuador

C juncea CLyvtord. ef

So tar there has been no recognized report of tumours in humans
PAs  In human cases the clinical reports of the disease speak of recovery

treatment (Culyvenor. 1980)

232 Tonicty in Livestock
Twenty African species have been implicated in livestock poisc
Breyer — Brandwyk. 1962, Polhill, 1982)  Forty species in Zimbabwd

toxic depending on the state of maturity and on soil and climate conditic

TOST) and toxie hepatiis with ascites

ch catse v eno-
ad porsonime
central Asian
present m maosl
was found to b
o Hehotropium
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species in Zimbabwe is eaten in the green state by livestock (Wait
Brandwijk, 1962). The crotalaria species put on new growth and flower
starts and attract livestock at this stage.

pellets and chaff feed as diet to the animals.

Also the plant may contaminaﬁe

.nd Breyer -

hefore the rain

silage, food

The effect upon animals upon consumption of toxic Crotalaria species is generally

chronmic characterized by Curhosis - like condition of the liver (Watt

Brandwijk, 1962) Instances hike Jamitic crotalism in cattle, styfsiekte i

lan d Breyer —

South Africa

was attributed to C. barbae, C burkeana, C. incana, C. lachnocarpoides and C.

polyspermae. While C. spectabilis, C. retusa and C. fulva were implicdted in a more

lethal form of Crotalism which affects the nervous system, lungs and liver (Kingsburry,

1964 and Polhill, 1982). This toxic hazard occurs at a lesser extent in sh

pep than horse,

cattle, poultry and pig. Natural outbreaks of Crotalaria species poisoning 4re summarized

l

below:

Table 5 Crotalaria Species Known or Suspected of Causing Poisonipg in Livestock
[ Livestock | Species Implicated - References | |
| Horse C. aridicola Dominin. C. dura Wood | Culvenor ef.al., 1962, |
l and Evans, C. globifera, |
| ' C. juncea, C sagntalis Roth, - Watt and Breyer-Brandwijk, 1962
[ | C. spectabilis, C. crispata Peterson and Culvenor, 1983
L | Corewsa _ [Roseetal, 1957 |
i Cattle - C barkae Schweinf Watt and Breyer-Brandwijk, 1962 |
. . C. burkeana Benth Miller, 1967
! C. pallida At Kingsburry, 1964
ISheep C. burkeana Benth, C. dura Woods | Watt and Bryer-Brandwijk, 1962

and Evans, C. juncea
C. pallida, C. rhodesiae,
C mucronata

| Laws, 1968

C retusa, C. spectablis Roth

Hooper and Scala

- Emmel et.al.. 1935

C. goreensis, C. mucronata
C. retusa, C. spectabilis

Norton et.al., 1979,
Bierer el. al, 1960
Hooper and Scalap 1977,

Thomas, 1934
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233 Tosiciy m Experimental Animals

The PAs are known to produce toxicity and death in laboratory anuals at very

low dose rates ¢ ¢ i pres with Sppm monocrotaline i diet (Hooper and Sca
For some alkaloids dosing at lower dose rates induced malignant tumours
(Culvenor. 1980)  Also continuos dosing of lasiocarpim at 7ppm o the diel
effective. retrorsine produced tumours afier a single gh but lethal dose Bul
1977y reported that C retusa contain antibiotics and Kalachelhvan. ecal., (19¢
that monocrotahne alkaloid 1solated from seeds of C paleda i a spore cermn
NMel.eans, (1970) reviewed the toxicny of PAS as 4

proved to be fungistatic

i the Table below

lan. 1977)
n the hiver
m orals was
1oes., c'l.tH’.,
2) reported

al1on assay

mmarsed

Table 0 1.D«, In Male Rats at Three Days after Dose Tor Some Tpxic P As
~Alkaloid [ LDs mg/ke | Empirical Molecular | Reference
‘ _ ! Body weight | Formula | }‘\_'cighl
Fulvine [ 40 ‘ CioH23OsN | 309 . Scoental. 908
Heliotrine | 300 i ChoH=20N " A3 CBull, enaf] 1908
Lasiocarpine | 72 | CallnON |41 ' Bull. eral] 1968
Monocrotaline 175 ‘('l,Jl;‘(L.N | 328 Bull. ef.af] 1968
Retrorsine ! 35 t CixH:O0N J 351 Schoental | 1968
- | | | !
Senecionine | 85 l CiaHas0<N [ 335 !. Bull. ef.al | 1968
- Seneciphylline 77 _ j CigHz0<N ! 333 ‘ Bull, er.al ] 1968




240 Importance of Crotalaria Species
241 AsFood

Some Crotalaria species are deliberately eaten as food. In
leaves of C. aschreck Forssk are eaten, made by pounding with hon

Northern Nigeria

ey or sweet stuff

“alewa” and the leaves are also useful fodder for goats. C. astrubens, leaves and flowers

are eaten by goat (Dalziel, 1955). In East Indies the leaves of C. jund
vegetable, the seed as food and in India the seed has been used as stock

seed of C mucronata Desv , has been used in Netherlands and East Ind

for coffee. C retusa is used in Tanzania as vegetable (Watt and |
1962)
242 Medicinal Uses

Crotalaria species as bush teas are taken mainly as a remedy f¢

illness. The Zulus take an infusion of the root of crotalaria plants fo

ea L. are used as
feed. The roasted
ies as a substitute

Breyver-Brandwijk,

br colds and other

I relief of chronic

cough (Watt and Breyer — Brandwijk, 1962; MclLeans, 1970). Crotalaria species have

found many uses in folk medicine:

1. C. arenaria Benth: (Hausa: ‘manta uwa’)
The plant has been used as an occasional ingredient in Nigeria
make a captured slave forget his kinsmen (doubtless for superst
Katagun the plant is a component of fish poison. (Dalziel, 1955)
2 C. aschrek Forssk (C. obovata G. Don): (Hausa farar birafja)

The plant is used as an eye medicine either as a lotion or someti
palms which are passed over the eyes. It is also mixed with

species and used as a remedy for syphilis. The prescription is

o wean a child or

tious reasons). In

mes rubbed in the
similar Crotalana

known as “rigya




Kaﬁ;’ and is. used as a love portion to make a voluntary re'Et‘Jm ct
if she drinks it without knoewing (Dalziel, 1955).

C. astrorubens Hochst (Hausa “biranar awaki®)
The Hausas apply it locally for treatment of scorpion bite and it
treatment of lumbago if pounded with native natron (Kanwa) an
back {Dalziel, 1955).

C. axillaris Ait,

32

" a runaway wife

is also used for

d rubbed on the

Is used by the Dare people for amenorrhea (Watt and Breyer-Brandwijk, 1962)

C. burkeana Benth

In Zimbabwe it is used as remedies for malaria, black waler fever, blood

poisoning, anthrax and dysentery (Watt and Breyer-Brandwijk, 1962},

C. distans Benth

The Sotho people in Soulh Affica mix it with Erythrina Zeyhefi as a medicinal

charm.

C. glauca Willd-Holi
In Sierra Leone the Sherbro tribe squeeze it on a dogs nose td
smell J',rlll_ Ll.l_ll._l\IltiIlg (Dalziel, 1955),

C. intermedia Kotschy

aid its sense of

The leaves are used as an application to sore feet (Dalziel, 1955; Watt and Breyer-

Brandwijk, 1962).
C. juncea or Sunnhemp and C. retusa o

Roots are cimshed and used for haemoptysis remedy — in East

respectively.

[ .
LA

Indies and India




10

as

C. microcarpa Hochst (Hausa, “birana zomo”, Yoruba, “eni-horo
In Southern Nigeria it 1s said to be used to kill lice
some magical association if it is unwisely mixed with other medicin
to an infant, the child’s hair will turn grey before puberty (Dalziel, 19
C. natalita
The Lobedu people take a cold-water infusion of the pounded rd
conditions ( Watt and Brever-Brandwijk, 1962).

C. retusa Linn-Holl (Wedge-leaved Crotalaria or Devil beans)

In West Africa the root is crushed and mixed with spices as a colic r

=d

-

P"]

The plant has apparently

bs and given

b3).

ot for heart

pmedy and a

decoction of the leaves or sometimes the free juice of the plant 1s faken for the

relief of fever. In India a local application has been used in skin discase {Watt

and Breyer-Brandwiji, 1962).

Allowing for toxicity of PAs the crotalaria species could be used with discretion

herbal teas as shown in Table 7

Table 7: Crotalaria species used as Herbal Teas and Medicines which are known to
Contain Hepatotoxic PAs
Species Use or Disease Treated | Country Reference
C. fulva Coids West Indies | McLean, 1970
C. incana ‘ Purgative East Africa | Watt and Breyer-Brandwijk, 1962 |
C. juncea | Vegetable. haemoptysis | East Indies | Watt and Breyer-Brandwijk 1962
! C. laburnifolia l Medicinal Tanzania Watt and Brever-Brandwijk 1962
|
' C mucronata | Coffee substitute East Indies | Watt and Breve:-Brandwijk, 1962
{ I i | |
! C. recta | Childhood malaria i Tanzania ‘ Watt and Breyver-Brandwijk 1962
| 1
[ i
' C. retusa Haemoptysis, fever, | West Africa ‘ Watt and Breyer-Brandwijk 1962
| colic | |
' |
_ C. verrucosa ‘ Fever {\Vest Africa | Dalziel, 1955




243 QOther Uses

The genus Crotalaria provides a wide range of species suitabl
conditions and purposes, due to its vigorous early growth, good nodulat
pest resistance and set

C. juncea (Sunnhemp) has been the most extensively cultivated o
species, may be due to the high concentration of 6-hydroxynorleucine (
1979). The bark of C. juncea provides a high quality bast fibre for ca

paper In East Africa C. juncea, C retusa and C. mucronata Desv. are cul

high fibre and used for making cords, bags, sackings, canvas and nets. In

34

¢ for different

on. reasonable

{ the crotalana

Yilbeam, erul.,

raage and fine

ivated for their

India the tibre

of C. juncea has been tried as a substitute for jute, in the making of cordage, C. retusa, C.

pallida and C. mucronata have provided dyes (Watt and Breyer-Brandwijk

1982) (. juncea has recently been cultivated for green fertilization, aj
other species including C. anagyroides, C intermedia kotschy have been

green manure and cover crops. They are excellent soil-making crop for

adding much nitrogen to the soil

A few of the large-flowered shrubby species, C. agatiflora,

P«

laburnifolia and C. lunata have been grown for ornament in the high

,--\f’rica

2.5.0 Biosynthesis

PAs are esters of amino alcohols called necines and carboxylic at
acids  Retronecine i1s the necine of the monocrotaline while its nd

monocrotalic acid

, 1962, Polhill,

d about fifteen

widely tried as

oor sandy land,

capensis, C.

laitds in South

bids called necic

cic acid 1s the
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This and the symmetrization of the Ornithine label indicate that retronecine is

formed from two molecules of Ornithine (11} via putrescine which is th

PAs via hypothetical intermediate.

Rao, er. al, (1979) studied the incorporation of C-14 labell

monoerotaline.  Their work revealed that Acetate-U-"'C, when feed
between four and six months proved to be the necic acid part of mon
while Ornithine was the best precursor of the rettonecine moiety. 'l
precursor in the stem as well as in the plant was maximium at the onsg
the seeds mature their percemtage of alkaloids and their radioactivity

probably seeds are the seat of storage of pyrrolizidine alkaloids

2.6.0 Investigating Plants for Active Constituents

n converted into

d precursors in
y O retusa aged
oerotaline (V1.
he intake of the
1 of fiuiting As

nereasced. Nost

The extraction of bio-active agents from plants is one of the modt intensive areas

of natural product research. When the active agent is isolated i

demonstrate whether the reported physiological activity of the plant is re

{ is possible to

il

The fact that




the activ ity has been shown to be due to a particular chemical compound makes detarled

pharmacological and other academic studies possible 1t is not always pogsible to isolate

the bio-active agent in plants, cases are known where attempts at suchfisolation have

proved fruitless even though the extract of the plant may be active  The 14

active agents from plants can be grouped mto two broad groups viz

ation ol hio-

| Phyvtochemical screening involves extraction, i1solation and charficterization of

natural products from plants

2 Biological screenmg  imvolves bio-activity tests of the plant extragt in search of

the physiological effects which it produces (Sofowora. 1993)

261 0 Extraction of Plant Matenal

Extraction may be performed by repeated maceration with

agitation  and

percolation for fresh plant samples or by continuous extraction using soxhlgt extractor for

dried powdered plant materials. With the exception of fixed oils where light petroleum is

used. alcohol 1s a general solvent for many plant constituents (Trease and

Evans. 1992)

The o1l of the leaves (Martins and Olayiwole. 1990) and the seeds mlmlmr and Sotunde.

1990} of Crotalaria retusa L. was extracted using petroleum ether (40-607C

The extraction of organic bases. example alkaloids.  usually
basification of the plant material il a water-immiscible solvent such as trig

is to be used  The pyrrolizidine alkaloid N-oxides are incompletely ¢

necessiates
chloromethane

xtracted from

aqueous solutions using organic solvents example trichloromethane Hoever. the N-

oxides in dilute hydrochloric acids are readily reduced by zinc-dust to give the

corresponding basic alkaloids in quantitative yields (Koekemoer er. af., 195

l)
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2.6.1.1 Phytochemijcal Screenin

s

Plant constituents are so heterogenous chemically that most of
identified in plant exiracts using a single criterion. A general phytoche
described by Sofowora (1993) involves use of standard chemical tesi
presence of various classes of natural products, examples are alka

glycosides, tannins, eic.

Other specific qualitative tests may be carried out to detect t

38

hem cannot be
mical screening
s to detect the

oids, saponins, =

li: presence or

absence of a suspected group of compounds. Mattocks, er. al, (1987) described an

improved field tests for toxic PAs on both fresh and dried plant materials.

2.0.1.2 Isglation of Constituents

The development of new and improved separation techniques such as thin-layer

Chromatography 1s widely used to separate the constituents into its varip

us components,

It provides a rapid method of separation and purification of plant extracis for further

investigation. With suiiable apparatus Chalmers, ef al, (1965) have found that PAs

including macrocyclic diesters of melting point 200°C can be chromot

——

graphed readily

and with reproducible retention times. A data was given for the charactefization for fifty-

L

eight alkaloids and basic derivatives nsing gas chromatography and bupplement with

thin-layer and paper chromatography to the point where [or the first|t

ime identity of

alkaloids in the pyrrolizidine group may be established by chromatographic comparison

with reference compounds.

»




Nattovks, {19673 desenbed o lengthy and imconvenient method Lo

iy

the detectios

of PAs on thin-laver chromatographs This involves conversion of the plkatoids on the

chromatographic plates to N-oxides wsing hvdrogen peroxide folloed by heating

Treatment with ethanolic anhydride then converts the N-oxides to pyvrrples which with

Lhrlich reagent wive blue or mauve spots. The method 1s more sensitive fa

alkalotds having an unsaturated pyreolizidine ring.

A specific and rapid method for specitic detection of PA

id specific for

o thim-faver

chromatograms was given by Molyneux, ¢ «f, (1980). It provides a ifapid method of

separation and monitoring af PAs in biological extracts,

2.6.1.3 Characterization of Iselated Constituents

The charactenization of the active agent enables structure-related

ietivity studics

to be carried out, Teadig to the synthesis of a more potent drag with reduced toxicity.

The active anti-malarial constituent of cinchona bark which was identil

quintne was Tound to produce toxic side eifects as impaired hearing on

Attempts 1o modily the structure of quinine showed that not all parls of 1

cd as alkaloid

rolonged use,

¢ molecule of

guinine were necessary {or anti-malarial activity. Synthetic anti-malanas were developed

in which the activity of quinine was retained but toxicity reduced ¢ g is the well-known

chloroquine (Trease and Evans, 1992, Sofowora, 1993).

The use of spectrascopic techniques such as ultraviolet, infrared, nudlear magnetic

resonance, mass spectroscopy and Xeray diltraction makes the characterizat

molecules from the plam extracts a tot easier.

on ol organic

Constituents containing chromophoric groups as well as aromatic svistems exhibit

a characteristic absorption in the ultraviolet visible region. The spectra of such samples

[
L

'8 SR
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* when correlated with data from the literature for known compounds can bg a valuable aid

in determining the functional groups present in the sample.

Evidence for the structures of PAs of Crotalaria retusa was providch by Culvenor, -
ef. al, (1957) using the infrared absorption spectrum in supplement to|other chemical

analytical procedures.

Schoental, (1962) and Culvenor, et. al, (1962) used infrared speutioscopy and
nuclear magnetic resonance spectroscopy to elucidate the structure of alkgloids present in

C. fulva Roxb. and Crotalaria crispata F. Muell respectively.

Culvenor, et al., (1963) tabulated the chemical shifis and couplipg constants for

 the protons of the pyrrolizidine nucleus in forty PAs and derivatives.

Molyneux, et. al, {1979) using nuclear magnetic resonance Spegtroscopy gave 2

quantitative evaluation of PAs and their corresponding N-oxides contel\s of samples of
Senecio species. This technique provides a rapid method for the examination of plant
samples in order to evaluate the hepatotoxicity hazard to animals and humans and for the

regulation of PAs in animal feeding experiments.

2.6.2.0 Biolopgical Screening

For long phytochemists characierized a lot of compounds and yery few of such
compounds were tested for any biclogical activity, This becomes a waste of time if the
characterized drugs are found in future not to be useful to mankind. The new trend of
using bio-assay guided screening and purification of plant extracts [ensures that the

isolated corﬁpound will have biological activity and therefore stands al good chance for
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drug discovery through subsequent structure-refated activity studies (Soffowora, [993)

Such bio-assay tests, include pharmacological screening, toxicity t2sts a

screening

262 1 Pharmacological Screeniny

ndl anti-microhal

A valid scheme for the study of medicinal plants and their products and one which

emphasizes pharmaceutical usc. can be based on pharmacological action

Mcleans, (1970) reviewed the toxicity of PAs in the vanious orgags of the animal

and the pathogenesis of their toxicity. The long-lasting effect of single

related to cell division in some tissues  The ettect led to the study of the

drsus 15 possibly

action of PAs as

anti-tumuor substances. It may also be the basis of thewr disputed action|as carcinogens.

It has long been known that liver cells suffering the long-tenm eitects «

W PAS poisoning

accumulate an excess nuclear chromatin (Mattocks, 1986) Therefore the studies of cell

cycle have encouraged the development of techniques that could be usdd to look at the

effect of the alkaloid upon cell division

Mattocks, (1967 ) developed a colourimetric assay for the
metabolites which has made their determination in blood. unne, and
easy  This colour reaction is quantitative when used with appropria

specific for pyrrolizidine alkaloids

-

2.6.2.2 Toxicity Tests -

Awareness as to the toxicity of African medicinal plants appears to

a result of the knowledge of their usefulness. Hamnouda, et/ (1988) ai

PAs and their
1ssues refatively

e controls, 1t 1s

wve increased as

d Fourte, et.al.,




(1990) reported on the acute toxicity of L.antana camara on cattle,

The median lethal dose (LDso) from the number of survivors
plotting a graph of log dose of the extract against number of deaths.

toxic PAs were given by McLeans, (1970).

The brine shrimp lethality test originally described by MacLaug

general test for detecting toxic constituents in plants which would h

pharmacological activity at lower doses is a new trend in screening
which is becoming popular with the phyiochemist. This method util
(Artemia Salina Leach) as a simple bio-assay for natural product researy
determines LCso (median lethal concentration) values in pg/em’ of actiy
extracts in the brine medium. Meyer, ef. al., (1982) reported screeninj
extracts of forty-one species of Euphorbiacae. Fatope, ef. al, {1
medicinal plants for bio-activity using Brine Shrimp lethality bio-assay
values of the fractions of the extracts. They also reported significant

1.0 pgem™) in the brine shrimp test of Annona seneglensis.

2.6.2.3 Anti-microbial Screening

T

ran be found by

g

he LDsy of some

thlin, (1991) as a
ave biological or
pf plants extracts
zes Brine shrimp
th. The procedure

e compounds and

p results with seed

DO ) screenéci ten

and reported LCso

lethality (LCsp <

This rank the highest among the biological tests carried on plants and extracts to

determine their potency against micro-organisms

Traditionally, anti~micrabial agents have been assayed by mir:robiological asSay'.

It is a measure of the response of a growing population of micrg

microbial agent (Hugo and Rusell, 1993). One of the micro-biologita

~Organisms to anti-

| ausay techniques




is the Agar diffusion assay. In this method the samples to be assayed are
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applied in some

form of reservoir (well) to a thin-layer of agar seeded with indicator orgaTism_

The drug diffuses into the medium and after incubation a zone of growth inhibition

forms as a circle around the reservoir, that in the case where the dru+ contains active

principle, which inhibits the growth of indicator organism. The diameter of the zone of

inhibition is related to the concentration of the anti-microbial agent in th

Bulhoes, ez al, (1977) reported that Crotalaria retusa leave

contain anti-biotic and Kalaichelvan, er. al, (1992) showed t

monocrotaline from seeds of C. paleda is fungistatic.

2.7.0 Aati-naicrobial Agents of Natural Origin

An antimicrobial agent is a chemical compound derived fro
living organism which 1s capable in small concentrations of 1nhibiting
micro-organisms. Most of the clinically used antibiotics are produ
organisms. Moulds or fungl and streptomyces are major sources

1992). The examples discussed here are derived from higher plants.

Many higher plants possess constituents having antibacierial |

has been utilized clinically because of high toxicity. The root of Borr

'

b rESErvoilr.

vk
s were found to

hat an alkaloid,

m or produced by
the life process of
ted by soil micro-

Trease and Evans,

properties, but none

pita verticillata L. is

used in Nigeria for many skin diseases, the leaves are used in Sepegal internally and

externally for treatment of leprosy. The paste from the pounded leaves is mixed with

extract from Carapa procera for the treatment of whitlow and bofls.
Senegalese specimen showed that the roots contain two new indole

and its apparent dimer borreverine. Structures of these alkaloid we
et al, (1973) and Maynart, es. af., (1980).

A study of the

alkaloids: borrerine

re given by Pousset,
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Borrerine (XLI) Borreverine (XLII)

Borreverine tartrate possesses antimicrobial activity at different concentrations for
Staphvlococcus aureus and Sarana lutea at minimum bactenicidal concentuions ol the
same order as commercial antibiotics. Benjamin, (1980) reported that the i¢aves contain
volatile oils which in turn contain sesquiterpenes, sesquiterpene-lactane, phenolic
compounds and aromatic poly-carboxylic acids.

(]' H;

OH
Hydroxyerytolepine (XLIIT)
Cryptolepsis sanguinolenta (Lindl) Scht. family Periplocaceae, root extract gave
three new alkaloids characterized as, hydroxyeryptolepine, cryptoheptine  and

cryptoquinololine. ;
: (! H,

CH;

Cryptoquinololine (XLIV) Cryptoheptine (XLV)




The aqueous exiract of the roots were screened against four vrino

organisms (the plant is used locally by Ghanaian herbalists for treatment
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wenital disease

ol urinogenital

diseases).  The extract was active against Candidas albicans, Neisseria conorrhoea,
g £

Echerichia coli but inactive against Pseudomonas aeruginosa.  The bactericidal property

of the root on Staph aureus are probably due to cryptolepine (Boakye - Yiadom, et. al.,

1979) CH,

Cryptolepine (XLVI}

The flowers of Moringa pterygosperma Gaertn. (family Mo

ringaceae), on

phytochemical studies showed the presence of pterygospermin an unstable low melting

point substance which decomposes readily to benzyl isothiocyanate. The later showing

antibacterial activity against both gram positive and gram negative organisms including

Bacillus subtilis, Staph. aureus, Myobacterium phlei, Salmonella sticottin

and Shigetla flexnei (Sofowora, 1993)

CHCoHs CHCHs
N—O QN
|
c Cae
Sf/' S
Pterygospermin (XLVII)

CsHsCHoN=C=§

Benzylisothiocyanate

icellel, S typhi
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The extracts of Euphorbia hirta L. (family Eupherbiaceae) inhibits the growth of

Entamoeba histolytica (Dhar, et al, 1968). Similar anti-dysentric effect have been

reported by Pousset, (1981), ad Ajo, et.al, (1985) in suppori of the use

treatment of amoebic dysentry.

Momordica charantia L. (Cucurbitacea) have been shown to h

anti-bacterial activity against E. coli and Staph. aureus (Georges, ef. al.,

of the screcning of the entire plant of Congolese origin showed the py

amounts of alkaloids-5-hydroxytryptamine and saponins but the absenc

tannins, quinones, steroids and terpenes (Sofowera, 1993).

CH,CH;NH,

N\

N

S-Hydroxytryptamine (XLVII)

of this plant in

hve appreciable
1949). Results
esence of trace

: of flavonoids,

The plant Plumbago zeylanica L. 1s popular throughout Africi and Asia as a

remedy for parasitic skin diseases such as leprosy, scabies and ulcers

(Dalziel, 1955).

Various reports have supported the anti-microbial and anti-fungal activity of the leaves

and roots extracts. The root has been shown to contain plumb

agin, a vyellow

naphthaquinone which 1s responsible for its anti-microbial activity (Sofovora, 1993).
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Plumbacin (NLIN)

Polygala nyikensis is used in Malawi for varions skin discases of

The root of the plant has been shown 1o exert its antify neal activity due to 1
vanthones — The few xanthones shown below which are present i this

seientific evidence for its use in traditional medicme m NMalawi Tor shi

fungal origin (Marston, ez al., (1993). Sofowora. (199 V)

9] O
O ()
OCH, O OCH,

[.8-Dimethoxy-2 3-methylene-
dioxyxanthone (1)

L.7-Dihvdroxy-4-methox
santhone (L1)

funeal onem
v opresence of
hant provide

N discases of

}-




CHAPTER THREE

3.0 EXPERIMENTAL

3 10  Plant Maternials

48

The seeds of C. retusa L. were collected at the last quarter of 1996 and the leaves

were collected at the second quarter of 1997, at the Institute of Agrictltural Research

(IAR). farm The plant was identified and a voucher of the specimen wag deposited at the

herbarium in the department of Biological Sciences, Ahmadu Bello University, Zaria.

The seeds and leaves samples were washed and air-dried by exppsure 10 sunlight

for 3 days and 7 days respectively. Separate samples of seeds and leavgs were grounded

in a clean dry mortar into powdered form and passed through 1.00m

320 Matenals and Reagents

m mesh size sieve

321 Reagents for Extraction of Crude Mixture of Pyrrolizidine Alkﬁl\rids {(PAs)

(i)

(1)

(iii)

(iv)

(v)

(vi)

05% ethanol (B.D H)

Petroleum ether (60 — 80°C)

2M hydrochloric acid (A.R)

Zinc dust (B D )

Concentrated ammonia solution (B 1D H)

Trichloromethane (B D H)




[

(5]

Solvents for Crystallization of PAs

(1) Ethanol (B D H)

(i)  Methanol (A.R)

(i) Propan-2-one (A R)

(iv)  Ethylethanoate (A R)

Purification of Solvents

(1) Ethanol

449

95% Ethanol was purified by the method described by Lund and Bjersium

(1931). Magnesium turnings (5.0g) and iodine (0.5g) were watmed with ethanol

(75em’) in a 2 litre round bottomed flask until the colour of iadine disappeared.

The volume of ethanol was made up to 1000cm’ and the mixture was refluxed for

3 hours. It was then distilled to obtain ethanol devoid of water

stored in the cupboard

(2) Trichloromethane

and impurities and

Trichloromethane 1s usually stabilized by addition of al little amounmt of

ethanol. This was removed by shaking trichloromethane (250pm’) with several

portions (3 x 10em') of concentrated tetraoxosulphate(V|l) acid, washed

thoroughly with water (4 x 10em’) in a separating funnel and dried over
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30

anhydrous calcium chloride overnight. 1t was then filtered, flistilled, stored in a

brown bottle wrapped with black polythene bag, which wa

avoid photochemical formation of phosgene.

L]

)

(3) Ethoxyethane o

This was made free from peroxide impurities by shaking
solution made by dissolving Iron (II) tetraoxosulphat
concentrated tetraoxosulphate (VI) acid (6.0cm’) in distilled

mixture was washed with distilled water (3 x 20cm’) d

s|kept in the dark to

000em® of it with a
el (V1) (6.0g), and
water (110cm®). The

rled over anhydrous

calcium chloride for 24 hours. It was then filtered and further dried in sodium

netal chips until a clear colourless solvent is obtained. Ethoxyethane was then

stored in a dark cool place and distilled from sodium chips jus} before use.

Other organic sol\lrents were distilled before use
Reagents for Pbﬂl ochemical Tests
(i) 1% hydrochloric acid (A.R)
(i) ;8% and 10% ammonia solutions
(i)  Trichloromethane (B.D.H).
(iv)  Benzene (B.D.H).
(v) 1% Iron (1) chloride solution

(vi)  Pyridine (AR)




(vii)

{viii)

(1x)

(x)

(xi)

(xi)

{xiii)

(x1v)

(xv)

(xv1)

2% sodium nitropruside solution

20% sodium hydroxide solution

2% methanolic 3.5-dinitrobenzoic acid

5.7% aqueous sodium hydroxide.

Methanol (A R)

Concentrated tetraoxosulphate (V1) acid (A R)

Ethanolic anhydride (B.D.H)

Ammonical silver nitrate solution: Silver nitrate (3.0g)

was dissolved in

water (_SOcm‘), ammonia solution was added dropwise until initial

precipitate of silver oxide was dissolved. The solution

100em’ with distilled water

was made up to

Gelatine — Salt reagent: 1% solution of gelatine containing 10% sodium

chloride.

Meveis reagent: mercuric chloride (1.36g) was added tp distilled water

(60cm’) to give solution A. Potassium iodide was added

lo distilled water

(20cm’) to make solution B. The two solutions (A and B) were mixed and

made up to 100cm’ with distilled water.




e
tJ

(s DragendonTs reagent Bismuth nitrate (O 8Se) was dissoly
acid (10em')y and distilled water (doem'y was added (o
solution (A)  Potassium iodide (8.0u) was dissolved i ¢

(20em’) 10 give a stoek solution (B) Five cubie centimetres

solution: A and B owere mised with 330, cthanore aend

e ethanoe
ange a stock
istilled water

ol cach stock

(20¢m’y and

. ¥ e
distilled water (100em®y was added 10 give the Dragendoll™s feagent

(RSN

(Osem’)

Reagents Used for Specific Tests fin Unsaturated Tosic Pyrrolizids

and Then N-oxides

(1) a) Ascorbic acid (ASC) 59, aqueous solution

b) Ascorbic acid — saturated solution of ascorbic acid

(i) Nitropruside (NP) reagent
nitropruside (10em') was added 0 1M sodium hydroxide (0 1em?) -

hours)

1o a 5% w/v aqueous solution

" Picric acid Solution Pieric acid (1 O was dissolved in distlled water

1w Alkalonds

ol sodim

(khelf hite 24
I

(i) Ehilich reagent A - d-dimethylaminobenzaldehyde (5 Og) was digsolved in a

i . 3 i i 4 i
mixture of ethanoie acid (60¢m’), distilled water (30em ) and 60% per

(10em®) ~ (shelf life 1 week when kept in the dark)

‘hlorie acid

(iv) Ehrlich reagent B - 4-Liilllclll)-'|e|mi|1uhcn!a|t‘lch_\_'dc (5 0u) was diskolved in a

. 'y . . }
mixture ol ethanol (7Sem’), ethanoic acid (25¢m') and 600, perehloric acid

(lem')y  (shelf life | week when kept in the dark)




‘-

(o 1090 Potasstim triosocarbonate (1Y) solution

(v Tochloromethane (B DI

(i) 20, Sodinm chlonde solution

(v o-Chloranit solution 0 5% o-chlotaml woy macetoninle (s

(1v) Methanol containing ethanediol (5% v/v)

(x) Petroleum ether thoiling pomt 80 - 1007°¢)

(x1) fron (1) tetraoxosulphate (V) 20%0 wiyv in methanol

Matertals tor Thin-Layer Chromatography

()

(1)

(1)

(iv)

(v)

{v1)

(\vin)

(vili)

(in)

Sthica G-6 (Merck) with fluorescent indicaton
Gallenkemp spreader and mounting board

Fifieen 20 x 20¢m glass plates and ten 10 x 20¢m glass pl
Microscopic shides (50)

Template

Spraver

Capillary tubes

Gifass developing tank for plates up to and including 20«

Small glass developing tank for microscopic shdes up to

x 7.5¢m size.

wll Tile Shours)

|
|
|
|
|
I
fll Cs
|
|
|
|
|
|
|
|
|
|
|
|
I

I
20cm size

andd includime 25




3.2.7 Preparation of Plates

54

8] Preparation of Thin-Layer Plates (including Microscapic slides)

A slurry was made by stirring silica gel (30g) in disti

led water (6501’113)

which was allowed to stand for 15 minutes and the content$ shaken to give a

slurry of a uniform paste. This was spread as 250pm thickn

arranged ten 10 x 20cm glass plates which were cleaned with |

tss on a previously

propan-2-one. The

plates were air dried overnight and activated at 120°C for 30 rpinutes in the oven

and used as soon as they cooled to room temperature.

The microscopic slides (50) were arranged after

etting them with

distilled water (to enable them adhere on the plates) on fivel 20 x 20 cm glass

plates which were previously mounted on a Gallenkemp mounting board. These

slides were then cleaned with propan-2-one and then spiead ac 250pum with a

slurry made by stirring silica gel (30g) in distilled water (55cm®).  The

microscopic slides were dried overnight and activatad at a te

for 30 minutes in the oven and stored in the desiccator.

perature of 120°C

(1)  Preparation of Glass Plates for Preparative Thin-Layer Chromatography

Twenty 20 x 20cm glass plates each of 1.00 mm thickpess were prepared.

The siurry was made by stirring silica gel (100g) in distilled jwater (240cm®). It

was allowed to stand for 15 minutes and shaken to obtain upiform paste slurry.

This was then spread as 1.00mm thickness on five 20 x 20cn]

glass plates. They

were air-dried and then activated at 120°C for three hours in the oven and used as

soon as it cooled down to room temperature.

g
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S

S

Visualizing Reagents for Thin-Layer Chromatography

(1)

(ii)

(i)

(iv)

(v)

(vi)

(vii)

(viii)

(ix)

Mater

(i)

(i)

(i)

(iv)

ials for Brine Shrimp Lethality Bio-Assay

55

0 5% wiv Iron(111) tetraoxosulphate(VI) in 0.5M tetraoxosulphate( V1) acid

0.2% w/v potassium ferricyanide

10% w/v 1,3-dinitrobenzene in benzene

Sodium hydroxide (6 0g) in water (25¢m’) added to methanol (45em’).

Concentrated ammonia solution (B D H)

% w/v ethanolic aluminium chlonde J
|
|

1% w/v o-chloranil solution - (tetrachloro-o-benzaquinone) (1.0g)

dissolved in benzene (9.9cm’)

Ehrlich reagent: 4-dimethylaminobenzaldehyde (2.6g) dissolved in

absolute ethanol ( IOUcm")

Ethanoic anhydride reagent: 10% v/v solution in benzene

Small tank with perforated dividing dam.

Teat pipettes 0 Sem’ and [ Ocm’.

Test tubes (10mm x S5Smm) fifteen per sample plus one control.

Calibrated pipettes 2.0cm’ and 1 Ocm®.




3.2.10 Reagents for Brine Shrimp Lethality Bio-Assay

(1) Artermia saline Leach (brine shrimp eggs ) from store

(11) Sea water (from Bar beach Lagos)

(111) Dimethyl sulphoxide — DMSO. (B D H)

3.2 11 Materials For Antimicrobial Screening

(i) Microbiological media (nutrient broth): nutrient agar and Sabouraud

dextrose agar.

(11) Test organisms.

1

Staphylococcus aureus (staph. aureus)

- Pseudomonas aeruginosa (Ps. Aeruginosa)

- Bacillus subtilis (B subtilis)

- Escherichia coh (E. coli)

- Candidas albicans (C. albicans)

(i)  Petri-dishes (150mm x 15mm)

(iv)  Test tubes

(v) Sterile pipette teats
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3.2.12 Materials And Equipment For Spectroscopic Studies |
(i) Nujol — a mulling agent

(11) ATI Mattson Genesis Series IR — spectrophotometer

(i)  Deuteurated — dimethylsulphoxide (Me; SO — dg).

(iv)  Tetramethylsilane

{v) EM - 360, 60MHz NMR spectrophotometer.

|
(vi)  ATI Unicam UV-Visible Vision Software V3. 32 specu{)photometcr
|

3.3.0 Methods

3.3 1 Phytochemical Screening

3.3.1.1 Preliminary Extraction

This was carried out using the following solvents:- Petroleym ether (60-80°C),

Ethoxyethane, Trichloromethane and Ethylethanoate

Grounded leaves (100g), grounded seeds (48g) were respectively packed into a

" . . b . Y A
Soxhlet extractor and continuously extracted using 95% r‘.*lhandll (400em” for the



|
|
|
. -
powdered leaves and 250cm i the case of powdered seeds) I,uhiv\n.n-u.‘n Wils

-

carried out for 72 hours that is when the solvent was colonrless G mdication that ethanol
|

extractable matenials have been completely estracted)  The extracts wére respeetively
concentrated mr vacno 1o give thick dark areen svrup from Jeaves (HHESe) and dark

broswn syrap in the case of seeds extract (6 81u)

bach extract was shaken suceessively using the follow e sofvents |

|
(1 Petroleum ether (60 807C7) |

|
(1) Lthoxvethane

|
(1) Irichloromethane and

(1v) L thyvlethanoate

In order of increasing polarity  Different fractions obtained arel shown in the

Figure 4 below

Powdered leaves (100 0g) and seeds (48 0g) each was also u\ll'iu‘*cd with wates

|
1 o ; .
(400cm’). The extracts were concentrated on a hot plate and the vield of cach extract was

calculated with reference to the air-dred powdered plant matenal



| caves/Seeds ethanolic extracts

Petroleum ether (GO-867)

o

Petroleum ether (60-807) Petrolenm ether (GOAROT)
soluble fraction msoluble fraction
|
’I'lhn\\vlh;lm' |
Fthoxyethane thosy ethane
msoluble fraction soluble fraction
Trichloromethane
r
P | _I
T 1 |
Trchloromethane Trichloromethane |
|
msoluble fraction soluble Traction
Fthylethanoate 1
Ethylethanoate Ethvlethanoate |
o , o |
soluble fraction msoluble fraction '

Fihanol traction

Figure 4 Successive Extraction of Crude Ethanol Extracts of Leaves and $eeds
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3.3.1.20 Phytochemical Tests
[ |

The crude ethanol and water extracts were screened to deternune the classes of

natural products present

3.3.0.2.1 Fest for Alkalord

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

oiving false positive” results), using the following procedure
|

) x . . | ; \
Fhe crude extract (0 5g) was dissolved i 126 dilute hvdrochlorie acd (5 Ocm’) on
|
- - i .
a steam bath and filtered  The filtrate (1 Ocm’) was made alkaline with 2875 ammonia
» s 1
solutton (ptl 10) and then extracted with tnchloromethane (3~ Semy) | The combined
tnchloromethane extracts were concentrated 1 vacio and then treated with equal volume
|
of 1% hvdrochlonie acid — This was divided into three equal portions) and cach was
|.
respectively treated with few drops of Mever’s. Dragendortt s reagents|and 170 Picric
acid solution. A creamy white precipitate was produced by Mever's) reagent while

reddish brown and yellow precipitate were respectively given by Dragendolfl™s reagent
|

and 1%0 Picric acid solution which showed the presence of alkalowds  The water extract
|

did not produce any colour change with any of the reagents '

13122 Test tor Tannins

Fach extract (0 5g) was dissolved in distilled water (10cm') boildd and filtered

Ihe filtrate was divided into two equal portions



= . : ol
Few drops of 1% Tron (11) chlonide solution on addition to the Tilst portion cave a
.
blue-black precipitate which showed the presence of condensed tanmmg Water extract
|
yroduced greenish brown precipitate. To the second portion was addad celatme — sali
I ! I .

reagent  There was no formation of white precipitate hence the ahsence of hvdrolvsable

Lanmnins
1
; ; !
3.3.1.23 Test for Anthraquinones
|
Borntrager's test - This was used 1o test the presence of free) and combined

. . 1 -
anthraquinones  Fach extract (0 5g) was shaken with benzene (10cmy and filtered
£ ; ] .
Ammonia solution (10cm ') was added to the filtrate and shaken  Thee was no red o
violet colour formed 1n the lower phase i all the solutions of the extracts tested  This
showed the absence of free anthraquinones |
|
Also each extract (0 5g) was boiled with tetraoxosulphate (VH acd (10em ) and
- } " 5 | .
filtered hot  Benzene (Sem’) was added to the filtrate followed byl 10% ammonia
|
v i . " . . » .
solution (2 Sem'). Neither pink. red or violet colouration was observed in the ammonia
lower phase which showed that the combined anthraquinones were absent

3:3.1.24 Test for Cardiac Glycosides
(1) [.cgal Test

Each extract (0 5g) was dissolved in pyridine and a few drops| of 2% sodium
|
nitropruside with a few drops of 20% sodium hvdroxide solution were added Al

the extracts gave a deep red colour which faded to a browmsh vellow — This

showed the presence of Cardenolides i the extracts "



{2 ]

G

Kedde Test

p » % i { {
826 Methanolic solution of each extract was made and Tem was mised with 2%,
f

- . ’ % ] —
methanolic 3.5 dimtrobenzoic acid (lem’)y and 5 7% fagqueons sodinm
|

hvdioside A violet colour that faded through reddish-hrown 1o brownish vellow

t
was produced for cach extract  In addition a precipitation ol coastalline solid was

1

observed i the case of ethanol and water leaves extract which showed the
|

presence of lactone rng in the cardenolides  No precipitane way seen in the case
|

of ethanol and water seed extracts |

|
\

Licherman Burchardt Test
. . . . - 1 .
Each extract (0 5g) was dissolved in ethanoic anhydride (2em™) and cooled in an

. . s . \ . |

ice bath  Tetraoxosulphate (V1) acid (lem’) was carcfully added — The ethanol
|

seed extract produced a colour change from dark pink 1o g:dlrvnnh pink that

showed the presence of a steroidal nucleus as the aglveone portign of the cardiac

1
glycoside  The dark pink colour was an evidence of the presepce of terpenes

This test was negative for water and ethanol leaves extract showing the absence of
!

sterondal nucleus in the cardiac glycosides of these extracts

Salthowsk Test 1

; : . s 3 '
Each extract (0 Sg) was dissolved in trichloromethane (lem’) nT([ concentrated

tetraoxosulphate (vi) acid (Tem') was carefully added to form a lower laver  The

ethanol seed extract gave a reddish-brown colour at the interface that showed the
|



presence of a steroidal ring as the aglycone portion of the candige clhveoside No
colour change was seen at the interface in the case of the water and cthanel leaves

extract hence the absence of steroidal ring in the cardiac glyeoside

33825 Tests for Flayonoids

Ammonical Silver Nitrate Test

Fach extract (0 2¢) was dissolved in distilled water (fem'y and a tew drops of
ammonical silver mtrate solution was added  The following colowr changes were
abserved before and atier heating for 5 minutes

The solution of ethanol seed extract was Tight brown in colour belore heatime.
which changed to dark brown alter heating  The solution of ethanol Tegves extract was
vellowish brown belore heating and changed to dark brown after heatine  Wiile the
solution ol water leaves extract was black before heatine and remamehd black alier
heating  The colour changes before and after heating showed the presence ol flavonol

.

ulveosides

A brown, blue or black colour belore heating with the brown or blue turning black
or brownish black and black still remains black shows the presence of flavanol
alveosides  No colour change before and afler heating shows the presence ol flavanone
glveosides  The only exception in this class of flavonoid elveoside is hesperidine, which
turned black afier heating A reddish brown before heating which remains the same

colour after heating shows the presence of flavone aglveones  Chalcones do not form



colour before heating except 2, 3, 4 - tithydioxychalcones: it forms

black colour afier heating,

~

Untreated Test

This tmplies non-use of reagent.  Each extract (0 2¢) way
| 4 t

. ]
ethylethanoate solution (lem’).  All the extracts produced pale yi

visible light, which showed the presence of flavonol glycosides.

-

3. 2

- e

3.1.2.6

3 . 5 e 1 .

Lach extract (0.5¢) was shaken with distilled water (Tem') in
aside. There was persistent frothing which lasted for more than tw
exiracts that showed the presence ol saponins

The solutions of each extract were tested with blood sample

tested solutions haemolysed the blood sample hence the presence of 4

-

33027 Specific Tests for Unsatwated Pyriohzidine Alkaloids

A simple field tests which is adequate to indicate moy

‘II

a reddish brown or

dissolved in 507,

Hlow colour in the

r‘u test-tube and Kept
y minutes i all the
(from rat). All the

XIC saponins

and ther N-oxides

t potentially  tosie

unsaturated pyrrolizidine alkaloid containing plants described by Mattocks er al, (1987)

were carried out on liesh samples of Teaves. seeds flowers and roots o

Coretusa |,

Two tests are described below the first test (Test A) is sensitive to PA N-oxide

and the second test (Test B) shows presence of unsaturated basic PAs







