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ABSTRACT
Ethno medical practice mostly revolves round Phytochemistry. Phytochemical
soreening of medical plants would therefore help ‘discover a wide range of more
efficacious drugs safer and cheaper drugs. The various plant parts of el
‘mespiliformis were collected from cheral University Gusau, They were oven dried,
pulvurised and seriall ly extracted by cold extraction procadure startmg with methanol,
The methanol extract was then. senally extracted with ageous. The 1esult revealed the
presence of gardmel glyéosidés, saponin gly90§ides alk::lo:d g YGDS‘dcs eto. In virious
extracts of the e plant pla:rts. The Sk ‘phytochetnical ﬁﬂa[)’Sile, of the 100t
extract of the roo, steam and bark extracts of biospyros mespiliformis ‘ha,s opened up
a fresh line of research into discoveries of new drugs in many classes: It will be more
fortunate if the new drugs thgreaﬁér discovered have Bétferl efficacy and less toxicity

than the already existing ofies in the classes. . : i




_ CHAPTERONE -
1.0 INTRODUCTION S

Phytochemicals are chemlcal compounds ‘[hat occur naturally in pla.nts e.g alkaloids, tannins,
1av01101ds cardiac glycosides, Anthraguinones etc). In other words, they aré natural chcrmcals_.
hat are produced by plants These compounds are required by plants for defense against
sredator’s and dlsease pathngen These compounds are mostly secondary metabolites such as
lkaloids, stmmds tannin and phenol compounds wlnch are synthesazcd and deposited in specific

sart or in all part of the plant (Joseph ef al., 2040). Generally leavcs are the favourable siorage

site for dcsn'ed compounds (Yussof etal, 2012)

Plant seéondary metabolites are used as t‘nc hasic for the proéucnon of valuablc synthefic
compounds such as pharma.ceuucal ‘cosmetic, or more recently nutraceutlcal (Bourguad et al,
2001) These secondary metabohtes are, largely viewed as potenna} sources of new drugs,
antibiotic, ‘msccnudes and lerbicides. Tannms and flavonoids are.thought to be responsible for
antidlarrhocal activity by mureasmcr cnlonm water and electmlyte e absorptlon (Palombo 2006).
Alkaloids are the best known nitrogen containin g metabolic of plant a.ﬂd are sparsely distributed

in the plant kingdom, but muc"h thore Spe,r.‘lﬁc tn defined plant, genera and spemes This is

probably dye to limited supply of nitrogen in plant (Herbone, 1999). - ol

Jackal berry (Diospyrus mesiiliformis), (also known as ‘African ebony isa large dioecious
evergreen tree belong to family Enabaceac found mosﬂy in the savannas of Africa. Mature trees
have dark gray fissured bark; An adult ‘ree reaches anaverage 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 and buffalo. The tree flowers in the

4
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ainy season; the flowers are imperfect, with genders on separate tIee-s,.and are cream-colored. -
*he female tree bears fruit in the dry season and these are eatert by many wild animals; they are
wal-shaped, yellow or purple when ripe and about 20-30 mm in diameter, The fruit remain
mbcdded in the persnstent calvxlobes the fiuit has potential to improve nutlition, boost food
seurity, foster rural dcvclopmenl and- suppo'rt sustamable landcare. Ths fruit is edible for
amans; its. fyer e bl desmbed as: lcmon-hke, with a chalky consistency. They are
ymetimes presewed can be duad and ground ;uo ‘a flour, and are often _usgd for brewing beer

d brandy : (Shaamka, 2012).

he leaves, bark and roots of the tree conéain tannin , which caxlx be used as a sty_ptic to staunch
keedmg, The roots are consumed to purge parasnes and ayre thought to be a remcdy for leprosy.
annin is contained in the leaves, bark and roots, and: acts as an asttmgent that helps stop
leeding. The tree is also supposed to have dntibiotic substances that help heal wounds. A
1ixturi: made from the roots is used to get rid of palrasnes hke ring worm, and dysentery and
wer. It is also considered a remedy for lapros; ééds are'veaten as nuts. Fruits are often used to
-ew beer or fermented for wine. Frmt and plam parts contain tannin, ‘The Jackalberry tree is
yund throughout Africa, from Senegal and Ihe: Sudan to Nasmbla and the northern Transvaal. It
most commonly found on savannas or savanna woodlancés wpere it can be found;growmg on
rmite mounds. In heavy soils the termite mo.@mds provide the tres with acrateci soil, and a

Jurce of moisture, and ‘[]15 roots provide protection for the termites. As they live on dead

mmn, mﬂttcr the termites dont eat the lmng wood: . Jackalberry wood is almost termite-

:sisranl I ltcr rt "has been But dgwn @mblke, 2012)’ ’ “

.
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1.1 Statem.ent of thé'problem =

cfés’e the advent Df drugs, barks of trees ‘1eaves raots, of plant have been used to cure e
’[‘hmugh several studies that have been carried out on this plant but there is need for
determination of phy‘lochenmal compound present in Jackal berry roots and stem bark. Because

alarge population (,pr%ple ate using this plant to cure various ailments.

1.2 Justificatio‘n‘--

Namrgny, Tackal berry plant i tigh ir e a,ndé shytochemical which improved good bealh
and preventing diseases: This plant ﬁ abundantly ‘and little researcia.,was. conducted on its
Ph)'lUCher_ﬂioal. These necessitate the others of the topic, to enlight the conur;unity the potential

of plar;t as food and mcdicim::

1.3 Alm and objective*

To determine‘tile ph?‘to;hemi(.:a‘l cc;)nients..c‘ljf Roots, Ste‘m lum-k, Bark of Jack?il berry
1.3.1 The objective

1. To compare the phyochemical contents present in roots and stem bark of Jackal berry




= ! = __CHAPTER TWO -
2.0 LITRETURE REVIEW °, f g

Aﬁqcan ebor!y (Diospyros mespiliformis) hasI a pood 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 one of the savanna giants that can live for more than 200
years. Itisa taH upright tree that can reach a height of 25 m, with a trunk circumference of more
than 5 mi It has a dense gyergresn canopy (Belemtougn et al 2006), The bs.rk is black to grey,
with a mugh texture. The fresh umer skm of the bark is I'eddlbh LGdVES are qunple, alternate,
leathery and dark green. The mar-gm is smuoth and new 1GaVCb in sprmg are red, especially in
young plants Howers arc cream- celoured and bell shaped (Belemtougn er aI 2006). Among
]—Iausa Fuia.m peop)e of Jltawa i ngena, Diospyros mespiliformis happens to ‘oe one of such
plang used in the tea@ent of tumor-related disease. In 1oca1 Nigerian 1anguage (H_a.usa) the plant
IS k.novm as Kanya. This 5plam is not used only to treat tumor, related d1:§aasc but also to treat
diseases such as fever, malaria, pneumonia, svplnhs, leprosy, deﬁnatomycoses (Mohamed et al.,
2009). it is also used in the treatment of dlarrhta awhooping cough, wounds.(Adzu et al., 2002).
These stuches were des;gned to test the thbuor) effects 'of methanol crude extract against tumor
rclatcd cells. However a model was desxgned to use by (Ayinde and Agbakwum 2010), where
not available m order to mimic the situation. Phytochemlca] sereening which

cancer cell lines are

revealed the presence of carbohydrate, glycoslde an‘thraqumone steroid, triterpenes, saponin,

tannins, flavonoids and alkalmd Thin layer ch:omatogxap‘mc profiles of-crude extract and ant

proliferative studies were carﬂed but in this research.

The emnophamw]ogical uses of different organs of D. mespiliformis have been reported in e

ons are used against fover, Whooping cough a'nd wounds (Adzu er al

fiterature e.g leaf decocti
: ] 4




2002). Barks and roots are used to treat malaria, pnenmonia, syphilis, leprosy, dermatomycoses.
diarrhea, facilitation of delivery and as psycho-phannacolugica] drug (Mohamed et al., 2009).
gudies have shown that the leaf extracts of D. mespiliformis are effective against Plasmodium
falciparwm  invitro (Etkin, 1997), Plasmodium berghei in vivo (Adzu and Salawu, 2009) and
relieved pains and fever in rodent models {Adzu et al, 2002) Tannms alkaloids, diosquinone
fmd plumbagin were lsolated from D masp:[zformts ‘and demonstrated activity against
Staphylococeus aureus, Eschenchza coli and Pseudomonas aerugmosa thus providing a basis for

the plant usage in herbal medmm@ (Ademyx ¢l al; 2006 La_jublltu et al; 2006). 'The global
acceptability, application and eificacy of herba.l medlcamenta have propcrtmnate]y exposed
mllhons of people to the underlymg but seldom reportcd problems Qf medicinal plant toxicity
and misadvenmrmg Most herbal treatmcms are'in the form of trude extracts admlmstered over &
few days or Weeks with the h_kehhcod of cumulatlve intoxication of rec1p1en’[s (Jigam ef al.,
2011, Klink, 1997) The .therapeutic wmdow of digoxin is so narrow that maintenance doses
could he as small as SOugIday whercas digﬂahs leaf ofien preferred to the pure compounds
(digoxin and dlgim‘)ﬁm) is often.given in d.oses of 1 Sgfday (Gamdmcl 2000). The present study
was therefore . undertaken to evaluate some bmchcmmﬂ ]l’ld'lC"S i mice sub-chronically
administered D megpihforjmz'; oot extracts in an attempt to lilrther ratmnahze 1ts use in herbal

i’

medicine.




Ajmottias Attt stlbtstn [y TR i ! * A i A
palthd piv gttt i whg SIHTR RN S | TR ERTAYE L
“antjorpriat) W) kgt Wi | i o Th e
ale “,”-‘.\ phig 9 Ay auny i | 3 B g Sl
gpaBl pud faoda) EUTAITAR =
a1b soAd W 0 W i 4
A Auppnne P A
gy dus AW e
s pu apisent




taken in the soudanian region for dysentery, and a leaf: decoction by draught or as a wash for

fever (NRC, 2008).

24 BOTANICAL DESCRIPTION JACKAL BERRY

Piospyro as mespiliformis also chlled “African Ebony” or Kanyalby the Hausa of ngena is a large
dcuduous figs confined o tropical and Subtlﬂlﬂlca] regions mcludlng Afsica aﬂfi Asia (Dalziel.
1955; Mohamed ef al. » 2009), Maim'e trees aVeragc 46 metres DDGB,SIOI.‘IBBY reaohmg 5 metres in
height. Fﬁhﬂge is dense and dark green with elhpﬂlcai leaves and: fruits often eaten by grazing

.

animals (Belemtougri et al, 2006 1), Diospyros is repcrtcd]y one of rhe most lrnportant genera of
Ebenaceae which SPGCKfS have been used over the xmllcnma in trad1tlonal medicinal systems
mcludmg Ayurveda, Chinese and Afrlcan iolklores (‘vlallavadham er al, 1998; Kantamreddl and
Waight, 2007). :

2 5 Extract:on of phvtochemical in pl.mt

Mcdic.inal -plan‘ts_-arlc raw materials f;)r extraction D‘f aclive uénétilmqﬁts, several formulations like
hcrl;;l feas, extracts; decoctions, infusions, ﬁnclufcs, are prepared from .medicinal plants
(Krmsmtﬁ, [ 1997). For. d‘evelopiﬁg phyto medicines as a major area of concern, it would be
essential to _adbpt a holistic interdisciplinary .appmach, have a scientific basis of the

understanding of the planL_sySthhs, new mnovaﬁons’énd their conservation for.utilisation in

future on a sustainable basis {Sharma, 1997).




CHAPTER THREE
3,0 Materials and Methods

3,1 Study Area

This research was carried out in Biochemistry laboratory Federal University Gusau. Between

August to November 2019.

3.2 Sample Collection and Preparation

L&

J'resh roots and stem- bﬁrk -of jackalberry was collected in Federal Utiversity Gusau. In the
nmmh August 2019. The fresh roots and stem-bark of ]'w](a]bemf 001169'551'1 was washed under
running tap water and dl amed 0o remove dust partlclcs The sample was then air dried for 6 days

and then crushed mto powder with the aid of pest!e and mortnr The powder was used for the

analysis.
3.3 Phytoi:‘hemical analysis -

331, Alkaloi;i' .

The pi'esencc of alkaloid was determined as descnbed by Harborne 1973; Trease and Evans 1996.

A portion of the plant powd or (Sg) was reacted pwith s fewr dsops ST hagm et 0 cmijae

another5g portion was treated with wegners reagent (1.0 cm3) turbidity or precipitate wﬂh Sihe

of these reagents’ was taken as an evidence for the presence ofgliiandss -




33.2 Tannins
(1 ,F
erric chloride solution 59 . / ;
F‘ ion 5% ferric chloride sofution was added drop by drop 2-3ml of the extract

nd the colored :
& produced is noted. Condensed tannins usually give a dark green color;

nydrolysable tannins give blue- black color

33,3 Sapopning’ e 1

Siwe puills (S of the gxtract was placed in a test tube + Sml of water 'énd sharked strongly.the

whole tube was filled fronth that lasts for several minutes..

3.3, 4 Flavonmds

‘ Three milt (3ml) ahguo; of the filtrated and ]ml of 10% NaOH sodium hydroxide; if a yellow

- coior is dcveloped thls mdwates the possﬂale jresence of ﬂavonoxd compounds

»

3 35 Glycosxdes

£

Fwe xmll {Sml) of 50% HaS04 was added to S5cm® of the axtracta in a test tube The mixture was

heated in boﬂmg water for 1Smlnu‘£es Cool and m,ut.rahzr. w1th 10% NaOH add 5ml of fehling’s

solunon wﬁ] e added and the mixture is. bm]ed A brick- red precipitate is observed which

mdwate the presence of glycosuﬂes € 3 .

3.3.6 Cardiac Glycoside “

To one of lerb extract twé ml 5f5_5% f.érric chloride solution was added and allowed to stand

for one minutés, Or 1, of conc H2é04 was carefully poured down the wall of the tube so as form

a lower layer. A reddlsh brow,n ring the interface indicates the two layer presence cardiac

4

glycoside.




3.3.7 Steroids

s was carried out
Thi ut according to the method of harbonc 1973. 5ml of the extract will be
fved i in 2ml of
i 5 Ch]omfomﬂ 2ml of sulphuric .:mld was carefiilly added to form lower layer. A

reddmh brown color at 1he mtm face indicate the prcsance of a steroidal ring.
1" '

338 Saponin Glyeosides *

a

To 2.5ml of the extract was added 2 Sml of fehing’s solution A and B.a bluish grccn precipitate

showed the presence of saponmn glycosides,
3.3.9 Balsams

The extract was mixed w1t11 equal volume of 90% ethanol. 2 drops of alcoholic fernc 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 extra;:t was shaken with 10ml benzene, and Sml of 10% ammonia solution

is added. The 'mixture was shaken and the presence ol a pink, red, or violet color in the

ammoniacal (lower) phase indicates the presence of anthraquinones.

3.3.11 Volatile Oils

Tttt o, AL L & white prosipitate e meC MR SR

<

v

the presence of volatile oil.

‘10




3.4 Statistical Analysis

Data obtained were statisticall ;
¥ analyzed using descriptive statistics on SPSS statistical softwate

Jat form. and values wa :
k ; s expressed as mean + standard deviation of the triplicate values.

L




CHAPTER FOUR

8 Rz‘)ﬁ!ﬁi‘*

- photochemical analysis of jacke
: S Jackal berey root, steam, and ‘steam bark shows the absent of

favonoids in the root, steam, and wteain har ;
d steaim bark using ageous ad absent using methanol, 1t Ly
- presence of saponin usi | te
the pres ) pouin using aqeous and methanol in bofl root, steam and steam bark, it SHOWS
esence of alkaloid in' v il ' ‘
ihe pre of a l\nl‘md ool using ageous and presence in steam and stear bark usiig
1ol, Glycoside: saponi o e i ide '
methar 1. Glycoside; .jul‘mn,M glycoside and carding glyp(ms|nic are presence {n both dieous diid

methzgml. while ih\y(_-muids,. tnning snponin glycoside are absent in feol using both Ageous it

methanol.(Table 1) e w0

Table 1: phymclwmicalid«:n@il'ied in Barlg, steam bark and qu't using chulun

—— - == =S — I - -
Parameters | Bark .. - Steam bark .+ Root
;
e " _ e e e
Flavonoids : |
Tannins - S ’ it
= | 4 N
s Aot Rl
Saponins 3
3 +++ =
4 +
Allealofids #

?flmmm— absent




v v
i

gable 2:vphyfoclrien'1ica] iqe“tiﬁed in Ba;k |

AT > s Steam hark and Root using Meth;inol
parameters Bark :

Steam bark Root '
s L ———————
Taonins it Thi i
gaponins ‘ ' i :.;. ; ;
Glycns;lde. o .r & B 1
Cardjac glycoside_ qutt i | o :
saponin glycoside . g i
Alkaioidé ' 4 . S

++ -

absent’

Key; + trace amount, ++ moderately, +++ higher concentration and —

13




rable 3t phytochemical identifieq ; -
ntified in Bark, steam bark and Root using Agueous o
N[cth'f‘“‘)l J
/__f-'ru_—‘_\_‘\ﬁ
Pyt ochemicals Agqueous ;
Methanol
o+ . Bark Steambark Root

Bark  Steam bark Root

4

e i RO -
Tlavonoids . _ = : . e ERee
5 u T = — —
Tannins. . = .

g 8 = —+ 15 12 .
Saponins + o i
Glycoside’ ekt TR LA e i,
Cardiac glycoside +, - + p £ e 3y i S i
Saponin glycoside + + 2 g “ 5
Alké'lé‘ids + . + + due 4 el

3

i : 5} ;
Key: + trace amount, ++ moderately, +++ higher concentration and — absent 2

14




CHAPTER FIVE
5 Dmussmn C"““‘“Slon and Recommcndat
10n

51 Dlscusston

The medxcmal value of plants used in traditional medlcme derives dug to’ preseice of
phytoohemmal principles, Whl(:h are found in certain parts of the plants Therapeutic plants
contam naturally dynamic Svnthetlc substances, for example, Saponins, tannins, fundamental oils,
Flavonoids, e‘l\lkalmds -and othet chemical qompouﬂds that poses remed1a1 properties. In this study
the PhﬂUChEmlcal mlalysm was carrledvout by usmg water extracnon-mcﬂwd Table 1 shows the
presence: f Some secondzu'y metabnhtes that cardlac glycoside and glycosld&: .were found in high
quantity in sample which is in line ‘_with sémilar findings of (Erukame 20113 rcpot‘ls Allkaloids,

am_i Sa}ﬁon-in gly(‘.aolsides was' é'c”;un_d to be rﬁodcratgly present which cortelate witb (Ogungbenle.,

2011) and ﬁr-lally flavonoids and tannins wer absent.
5.2 Conclusion

It is o@ncluded that this phytochemlcal analysis of the root extract of the ro(;t, s{ce;fn and bark
extracts of D. mespilifarmls has opened up a fresh line of research into dlscovem:s of new drugs
in many classes. It will be more fortunate if the new drugs thercaﬁer discovered have better
efficacy and less toxicity than the alrgady, exmtmg ones in the classes

53 Recnmmendat:mn“

Further research sﬁould be carried on flowers to know more about its medicinal values and hence

how it could be used in promoting modern pharmaceutical.

A
v i}
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