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ABSTRACT

Ethno medical practice mostly revolves round Phytochemistry. Phytochemical

screening of medical plants would therefore help ,discover a wide range of more

efficacious drugs safer and cheaper drugs. The various plant parts of Diospyros

mespí/iformis were collected from Federal University Gusau. They were oven dried,

pulvurised and serially extracted by
c_old extr?ction procedure starting with methanol.

The methanol
?xtract

,vas
_then .serially extracted ,with aqeous. The result revealed the

presence of cardiac_ glyqosídils, saponin glyc??.id?s'alhlold, glyco;ides etc. in várious

extracts of the various plant· pàrts. The ?ork 'phytochetnieaL analysis' of the root

extract óf the root, steam and bark extracts of Diospyros mesJ?ilifotmis.has opened up

a fresh line of research into discoveries of new drugs M.J many classes.- It will be more

fortt111ale if the new
drngs

thereafter discovered have bétter efficacy _and le$S toxicity

than the already existing mles' in the classes.

'-ix



CHAPtERONE

1.0 INTRODUCTION

Phytochemicals are chemical compounds that occur naturally in plants e.g. alkaloids, tannins,

Javonoids, cardiac glycosides, Anthrac¡uinones etc). In other words, they are natural chemicals

hat are producrd by plants. These w,mpoundsare required by plants for defense againSt

)redator's and. dise?s? pathogen. These co!l).pound6 are mosdy secondary metabolites such as

tlkaloids, steroids; tannin.and phenol compo?ds
__

whic? ?re syntli?'siz?d ànd deposited in specific

)art or in all part of the plant (Joseph et al .. 20i O). Generally lea?e_s
are the favourable storage

;ite for desired compounds. (Yussof et a( 2012).

Plant secondary- metabolites are used· as the basic for the produciio11 óf valuable synthetic

compounds such as pharmdceutical 'cosmetic, or more recently nutraceutical (Bourguad et al.,

2001). Th?se secondary metabolites are, largely viewed as potentiai" ·sourc?s of new drugs,

antibiotic;·insecticides, and herbicides. Tannins and flavonoids are.thought to be responsible for

antidiarrhoeal activity by increasing colonic .?ater and electrolyte re absorption (Palomqo, 2006).

Alkaloids are the best known nitrogen contai;.ing metabolic of plant and are sparsely distributed

in the plant kingdom, but much more specific to _defined .plant genera and species. This is

.
.

.

'
;; .

'

probably cfµe to limited s'.'pply of nitrogen in pla?t (Herhone, 1999).

Jackal berry (Diospyrus mesiiliformis), (also known as ),frican ebony is a large dioecious

evergreen t?ec belong to family Enabac?ae
found mostly in the savannas of Africa. Mature trees

have dark.gray fissured barÍ:.. An_adult'tree reaches an average of 4 to 6 metres in height, though

occasionally trees .reach 25 metres. The foliage is dense and dark green with elliptical leaves,

which -are often eaten by grazing animals such as elephants' an.d buffalo. The tree flowers in the



ainy season; the flowers are imperfect, with gender? ;n separate trees, and are cream-colored.

ne female tree bears fruit in the dry season and these are eaten by many wild animals; they are

-val-shaped, yellow or purple when ripe and about 20-30 mm in diameter. The fruit remain

mbedded in the persistent calyxlobes., the fruit has potential to improve n?trition,
booSt food

!Curity, foster rural developinent and support sustainable lande.are. The fruit is edible for

Jmans; its flavo? ·l1as been describe/ as lemon-like, .with a chalky consistency. They are

imetimes preserved; can te dried and ground. irito,a flour, and are often used for brewing beer
•

I

•.

1d brandy . (Shaanika, 2012).

he leaves, bar\, and roots of the tree contain tannin ,
which can be used a& a styptic to staunch

leedi¡1g,. The roots are eo?sumed to purge parasii?s and are thought to be a remedy_:for
leprosy.

annin is contained in the leaves,' bark and roots, and acts as an astringent that helps stop

leeding. The tree is also supposed to have ántibiotic substan_ces
thàt help heal wounds. A

iixturc made from the roots is used to get rid of parasites like ring worm,_ and dysentery and

,ver. It is also considered a remedy for !?prosy. Seeds are eaten as nuts; Fruits are often used to

·ew beer or fermented for wine. Fruit and _plant parts contain tannin. The Jackalberry tree is

.

.

.. -?

,und throughout Africa., from Senegal and ¡he Sudan to N?nibia ?d.
the northern Transvaal. It

most commonly found on savannas or savanna woodlan1s w_?ere it can be found, growing on

·nni\e mounds. In heavy soils the ·te1111itc mounds provide th,e tree with aerated soil, and a

,urce of moisture, and the roots provide protectiÓ!1 for the termites. As they· live on dead

re.ani'c matter- the tem1ites don't eat the living wood, ..
Jackal berry wood is almost termite-

.,._
_.

I• •

•

,sistant afler it'has béên cut dç,wn EQmbik_é;2012:)'.



1 .1 Statement of thé·_problem

Before the advent of drugs, b;rks of trees,' leaves, roots, of plant have been·used to cure ailments.

Through several stndies that have been carried out on this plant but there is need for

determination of phytochemical compound present in Jackal berry roots and stern bark. Because

a large population of people are using this plant to cure ,various ailments.

1.2 Justificatioll ··

Naturally, fa¡kal berry plant is ri.ch i11 nutrje?ts and' ph)1oc)1emi?al which improved good health

and preventing diseases. this plant is abundantly and Íittle research .. was conducted on its

phytochernical. These necessitate the others of the topic, to enlight the community the potential

of plmt as- food and medicine.

1.3 Aim. ?nd objective·

To determine the phytochemicítl c9ntents of Roots, Stem bark, Bark ?f Jackal berry

1.3.1 The objective

J. To compare the phy¡ochcmical contents present in _roots and stem bark of: Jackal ·beny
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CHAPTERTWO

2.0 LITRETURE REVIEW

African ebmiy (Diospyros mespiliformis) has a good mutualism and symbiotic network with

many living organisms, from human beings to small insects. There is a complex ecological

system revolving around this tree. It is <.me of the savanna giants that can live for more than 200

_years.
It is ª tall, upright tree that can reach a height of 25 m, with a trunk cirwmference

of more

tlian 5 m. It'has a_dense eyergreen canop.y (Belemtougri et al., 200f),. The bark ís black to grey,

.

'

. ;

,
?

. .

with a rough texture. The fresh i?-ner skin of the bark is reddish. Leaves are simple, alternate,
.

.

.

'
.

!

. .

leathery and dark_ ?een. The margin is._smooth and ;e,? leaves,in spring are ;ed, especially in

;oung ?]ants.
FIO\\'?fB art cremn'i6loured'

and !¡ell .sbaped (Belemtougri _e;al., 2006). Among

?ausa _FuÍani peóple of Jiga?v·a irt Nigeria, .J)iospyros mespi/iformis happens to be· one of such

plan! used tn the treatment of tumor-relateddisease. ln !?cal Nigerian language (Hausa) the plant
. '

i

is_
known as Kanya. This 11lant is not used only to ?reat tumor r?lated di?ea?e but also to treat

diseases such as· fever, malaria, pneumonia, syphilis, leprosy, dermatomycoses (Mohamed et al.,

2009). It is also used in ti1e treatment of
?iarrhea,

,whooping cough, wounds.(Adzu _et
al., 2002).

Th?sc studies were ?esigned l? test the inhibitory effects.of methanol crude
__

extract against tumor

related cells. However a model_,;as designed to use by (Ayinde and Agbakwuru 2010), where

cancer cell lines are _-not available in order to mimic the situation.Phytochemical screening which

revealed the presence of carbohydrate, glycosidc, anthra??inone,
steroid, triterpenes, saponin,

ta
· fl 'd d alkaloid Thin layer chromatographic

P_

rofiles of. crude ·extract and ant

nmns, avonm s an .
,

,

proliferative studies were carried 6ut' in this research.

The cthnopharmacological
uses of different o:gans

of D. mespiliformis have been reported in the

.

1-
f d

-

t' 5 are used against fever, whooping cough ánd wounds (Adzu et al

literature e.g ea ecoe 10n .

. 4



2002). Barks and roots are used to treat malaria, pneumonia, syphilis, leprosy, dermatomycoses,

diarrhea, facilitation of delivery and as psycho-pharmacological drug (Mohamed et al., 2009).

Studies have shown that the leaf extracts of D. mespiliformis are effective against Plasmodium

falciparum
invitro (Etkin, 1997), Plasmodium berghei in vivo (Adzu and Salawu, 2009) and

relieved pains and fever in rodent models (Adzu et al., 2002/· Tannins, alkaloids, diosquinone

a_nd
plurnbagin were isolated from D .. rnespil/formis 'and demonstrated activity against

S1a¡,hy/ococcus aureus, Escherichia coli
m_1d Pseudmronas aeruginosa thus providing a basis for

the plan\ usage in herbal medicinç:._(Adeniyi ?i al., 2006; Lajubutu et al.;· 2006!.
The global

acceptability, application 'ind efficacy of h;?ba:I medicfulents have pro¡,_;rtionately exposed

millions of people to the underl;ing but seldom réported problems of medicinal plant toxicity

and niis(ldventuring .. Most herbal treatments are in the form of crude cxtra;ts administered over a

few days or weeks with the likeÍihood of cumulali?e intoxication_ of recipients (Jigam et al.,

2011, Klink, I 997). ·The.therapeutic window of digoxin is so narrnw that mainten?ce doses

could be as small as ,SOug/day
whereas digitalis leaf often -preferred to the pure compounds

(digoxin and.digitoiiri) is often.given ind.ó?es_
of pg!day (Gamaniel?OOO).

The present study

was therefore. \Jfldertaien to. evaluate some _bioc\?em)cal indió<:? in mice· sub-chronically

administere(\ D. 111espilifo?mis_
root extracts in

an,
attempt to .fµ,rther rational.ize

its use in herbal

medicine.
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taken in the soudanian re
·

e

·
·

fig¡on ,or dysentery, and a leaf- decoction by draught or as a wash or

fever (NRC, 2008).

2.4 BOTANJCALDESCRIPTIONJACKAL BERRY

/liospyros mespil/formis also citÚcd "African Ebony" or i<.anya by the Hausa of Nigeria is a large

deciduous .tree .confí1wd to tropical ruid
·

bt
•

1

. ..

1' d'
· ú ·

d As._ia (Dalziel. s_u rop1ca reg10ns 1nc u mg ,,..¡1ca an
.

,

1955· Mohamed et al 2009) M ·

.

.

,

. .

..
·

.

.

·
· ·

h·. 5 t ·

·

' · ·, • ature trees average 4-6 metres opcas10nally
reac 1ng me res m

height. .Foliage is dense and dark green with el!ip9cal,Ieaves and- fruits often eaten by grazing
.

,
.

animals (Belemtougri et al., 2006;). Diospyros is reportedly .one of the niost i_mportant genera of

Ebenaceae which spçcies havç been used over the_ millennia in traditional medicinal systems

incluiling Ayurveda, Chine¡e a?_d African ?olklor,es (Mallavadh?ú et al:, 1998;.Kanta¡nreddi aJ1d

Wright, 2007) .•.

2.5 Extraction of phytochen¡ical in J?lant

Medicinal plants _arc raw materials for extraction o.f active c¿nitite1ents, s.evcral formulations like

herbal 'feas, extracts; dccoctions, infus.ion?, tinctures, arc prepared from medicinal plants

(Kraí?intú, 1997). For. developuÍg phyio mediçines as a majç,r arca of concern, it would be

essential to adopt a ,holistic interdisciplin?ry approach, have a
.scie?tific

basis of the

understanding of the plfilll_ systems, new innovations· ànd their conservation' for_. utilisation ín

future on a sustainable basis (Sharma, 1997).



CHAPTERTHREE

3.0 Materials and Methods

3.1 Study Area

This research was carried O t
·

B"
·

·

u m · 10chem1stry laboratory Fe(.ieral University Gusau.

August to November 2019.

3.2 Sample Collection and Preparation

Between

l·rl',h roots and stem-b.ar? -of jackalberry was c9llected -in Feder?l University Gusau. In the

111Dnth AugUst 2019. The
fres? r?ots and stim-bark of

j_ackalbetTY
co\lec-ted \yas washed under

running ta_p
water and drain.ed to remo?e du.st particles. The. s11mple was the? ?ir dried for 6 days

and then ç,rushed into powder with the aid of pestle and mortql'. The powder was used for the

analysi_s.

3.3 Phyto?hcl)1Ícal analysis

3.3.1. Alkaloid

The· prestnée of à.lkaloi? was determined as described by Harbome 1973; Trease and Evans 1996.

:·. '.·

A portion of the plai_it powclçr (5g) was reacted with a few dróps ofhagers reagent (1.0 cm3) and

anothedg portion was treated_with
we?ners

reagent (l .0 cm3) turbidity or precipitat? vtith either

of th?se
rnagen/s

was taken as 3? evi?oi1éc
for the

pr_esencé of:alkal_oids.



3,3.2 Tannins

ferric chloride solution 5% ferric . .chlonde solution was added drop by drop 2-3ml of the extract

and the colored produced is dnote • Condensed tannins usually give a dark green color;

hvdrolysable tannins give blue- bl k
·

ac color.

3.3.3 Sapo¡rni;,s

Five mills (5ml) of the ext· t
•

·

'·

,
·

·
·

·

,

1 ac was placed 111 a test tube+ 5ml of water and sharked strongly.the

whole tube was filled fronth that lasts for several minutes.

3.3.4 Flavonoids

?ec mm (3ml} ?líguo\ of..the filtrated and' 1ml of 10% NaOH sodium hydroxide; if a yellow

color is developed this indicates the pos.sil;,le presence of flavonoid compounds.

.

.

.
.

.

3.3:5 Glycosides

Five miH(Sml) of 50% füSO4 was add?d to Sem' of the extract.sin
a test tube._The mixture was

heated.in boiling water fop 1 Sminutes. _Cool
and neutralize with I 0% Nao'H;_add 5ml ?f fehling's

solution will be added and the mixture is. boiled. A brick- red precipitate is observed which

ifldicaté the presence of glycosides.

3.3.6 Cardiac Glycoside

To one of herb extract two ml of 3.5% ffrric chloride solution was added and
_allowed

to stand

for one minutés. Or
1,

of cone H2S04 was carefully poured dovm the wall of the tube so as form

1¡:.;'

a lower layer. A reddish brbw.n ring the interface indicates the two layer presence cardiac

glycoside.

9

·.

II I
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3,3, 7 Steroids

This was carried out according t h
,

0 t e method of harbone 1973. 5ml of the extract will be

dissolved in 2ml of chlo;ofom1 2 ¡

: ·
-

.

•

,

·

_

m
.

of sulphuric acid was carefully added to form lower layer. A

reddish brown color at the inter f?c ·

d'·

_

_

_

,
e m 1cate the presence of a steroidal ring.

3.3.8 Saponin Gly?osid?s

To 2.5ml of the extract was added ·2 ·s 1'
·

f. ? h'
-

:·
·

·

·

·

·

· ·

t
.

.

• m o ,e mg's solution A and B. a blmsh green prec1p1ta e

showed the presence of saponnin glycosides.

3.3.9 Balsams

The extract was mixed ?ith equal ?olume of 903/o ethanol. 2 drops of alcoholic f?r_ric chloride

solution was added to the mixture. A dark green colour indicates the presence of balsams.

3.3.10 Anthraquines

0.50gm of each plant extract was shaken with 10ml benzene, and 5ml of I 0%
all).mon1a

solution

is added. The •mixture was shaken and the presence of a pink, red, or violet coÍor in the

amrnoniacal,(lower) phase indicates the presence of anthraquinones.

3.3.11 Volatile Oils

·

·

¡ d'l HCL. A white precipitate was ,formed which indicated
I ml of the fraction was mixed wit 1

t •

the presence of volatile oiL



>

3,4 Statistical Analysis

Data obtained were statistically analyzed using descriptive statistics 0? SPSS statistical softWare

plJl form, and values was expressed as mean± standard deviation of the triplicate values.

11



C'HAl'TKR l<'O\JR

,.-r,,,_1,?,:h-..·m?;:.-?,l ??n?lhsi?'\°,f ·1·,.\''' ,1¡ \

.,,, f
,

,
,
'''' 'lit)' t\1i1t, sk•mn, ,md stemn hnrk shows the absent ó

11'" ,?,,i,fa in tht' n,,,1, sknm '111 \ st,
I

,
,

\
I

·

" ' . ' ' '
' <Olli\

,nr, \ISll\g ,1qeous ,n\d _absent usmg methano , It S \úWS

the presence oi' snpc>nin usiug m¡e,111s und I\Wlhullol In both root, sleilln nnd steam bark, it sht1Ws

'

the presence oi' nlknloill in n>ot lisilll,\ 11q,,011,. 1111.¡ ¡,rc,senco 'in ,:knni und steam bnrk usl11g

meth;noL Glycosidc, s11i)l\l)i11gl)'l\l\Sid,· 1111tl

Clll'tlinc ?ly¡,osid? lll'C, presence in both aqeot!8 diid

metht?10L whik llilV\\IIOi1\s,. l111lni11s SII\J()llin glycoside Ill'<' 1\\1senl in ?1001 :tsilrn
both aqebllil aitd

methanol.(Tablc i)

Table 1: phytochcmic:1L identified in llttl'k, 81cam haii, and ll1>Ó'l using Aqcous
'. ,,

Parameters Harl< Slc:im ¡;;;;;¡? Rbot

flavonoids

Tam,jns
+

Sa-ponín,
+

+

).Jk.ücirir,,

j2



r ble 2: phytocbemical identifi d
.

·
.

'
·

·

a .

.

.

'

.

IC in Bark, Stea
.

.

?- ?
m bark and Root using Methanol

para01eters
, ?

·

Steam bark ?

?
p¡avonof

s
?-?----------

Tannins

Saponins
+

.
++

+

'

Glycoside
++ +++++

cardiac glycoside ++ +++ ++

Saponinglycoside ++ ++

11.\kaloi_ds
++ ++ +++

Key¡+ trace amount, ++. moderately,+++ higher concentration and - absent·

13



'fsblc 3: phytochcmical id .

,
entified in B ark st

I

' earn bark and Root using Aqueous and

Mcthan°

?ais Aqueous Methanol

? -

flavonoids.

Tannins

Saponins

Glycoside'

Bark Steambark

+

+++·

Cardiac glycoside +.

Saponin glycoside +

+++

+

+

Root
--

+

Bark Steam bark Root

+++

++ +

Alkaloids + +

Key:.+ trace amount,++ moderately,+++ higher concentration aud - absent

14



CHAPTERFIVE

5,1!
Discussjon, Conclusion a

.

: .

·

.nd Recommendation

$.1 Discussion

The medidi:ial value of pl t
.an 8 used m traditional medicine derives due to· presence of

phytochemical principles wh· h
·

·
' IC are found in ce11ain parts of the plants. Therapeutic plants

contain naturally dynami h
.

.

• .

·
•

e synt elle substances, for example, Saponins, tannins, fundamental mis,

Flavonoids, aÍkaloids-?nd othê h
.

.

..
.

.

· re em1cal c;ompounds that poses r?medial properties. In this study,

the phytochemical an ¡

.

· .

. .. .

·

.

.

' ª ysis was cam?d•out by using water'extracfion:fl)e,thod. Table l shows the
.. ..•

.

prescncc:ó'f some secondary
·

t' b ¡·1 h d.·
··

·
· ? d

·

hi h
me a o I es t at car rnc glycos1de and glycos1de·-?re 1oun m g

quantity in sample which is. in line .?íth s!miiar' findings of (Erukaine., 201 l) reports. Alkaloids,

and Saponin glyi.:osides was fôu¡¡d to be moderately present which cortelate· wit]1 (Ogungben1e.,
,

. _.

. ,,

2011) and fi?ally flavonoid;; and t¡mnins were absent.

5.2 Conclusion

It is c0ncluded that this. phytochemical analysis of the root exlract of the _root, steam_ and bark

extracts of D. mespilifor?is has opened up a fresh line of research into discoveries Óf new drugs

irÍ many classes. It will be more fortunate if the new drugs thereafter discov<;;red have better

efficacy and less toxicity than ti? already.existing ones ín the
cla?ses.

5.3 Recommendation·

Further research should be carried on flowers to know more about its medicinal :val11es
and hence

how it could be used in r,romoting mcr1em ?harmaceutical.
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