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ABSTRACT

Phytochemical analysis was conducted on the leak€3ssus populnea Guill. & Perr., a plant
belonging to the family- Vitaceae/Ampelidaceae. Teaves were collected from New Bussa,
Niger State, Northern Nigeria, air-dried and grouimtio fine powder. The powdered leaves were
screened and results were properly recorded as robde Results showed that the saponin
content was the highest with about 47.3%. Thii®wed by anthraquinones — 33.2% and
flavonoid — 6.48%. Although, results also showed the cyanogenic glycoside content (3.65%)
is indicative of its poisonous property as the harbady may not withstand this large amount at
a time, the small quantity of alkaloid — 2.49% B¥1.07mg/g) also suggests that it may be
harmless in some ways. This study, however, supfietfact that leaves of C. populnea contain
important compounds which may be useful in medidgtnalso suggests that further research
should be conducted into the plant as a whole,essmme of the phytochemicals may be very
dangerous to the human body whether consumed asalxg or used as medicine.
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INTRODUCTION

Phytochemicals are natural bioactive compounds hviaie present in plants. These natural
compounds work with nutrients and dietary fibregptotect animals and man against diseases.
Since time immemorial, these plant products whih @erived from plant parts such as stem
bark, leaves, fruits and seeds have been partygbpiedicine, thus indicating that any part of a
plant may contain important active compounds. fidinted out clearly that medicinal plants
constitute the main source of raw pharmaceuticald bhealthcare products while [2] also
reported that extraction and characterization eés# active phytocompounds from green plants
have given birth to some high activity profile dsuguch phytochemical screening of various
plants had been reported by many workers [3-7].
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Cissusis a genus of approximately 350 species of woadgs/belonging to the grape family -
Vitaceae. They have a cosmopolitan distributiooutih a large number is found in the tropics.
The generic name is derived from the Greek wkissos meaning "ivy" [8]. [9], described
members of the family as climbing shrubs or snraés or herbs from a perennial rootstock,
jointed stems, often with watery juice. The leag€€issusspecies are simple, sometimes lobed,
but not digitately compound, stems are succulgmiymy quadrangular, with sides 6-15mm.
wide, constricted at the nodes

Cissus populnesuill. & Perr is a strong woody liane or climbisgrub, 8-10m long and/gcm

in diameter, growing in the savanna, and dispegaterally throughout West Africa from the
coast to the Sudanian and Sahelian woodland, Sketedorth and South Nigeria, and across
Africa to Sudan, Ethiopia and Uganda [9 & 10]. Ssewhen cut, exudes copious clear watery
sap, flowers are cream, fruits blackish-purple whiee. The plant has succulent roots which
when dried, are useful in building [11].

C. populneahave been reported to be primarily used as velggtab forage including feed for
fish and insects like silkworms. However, the plaas also been described as a poisonous plant
used as pesticide and in fish poisoning [12]. Thiee§ are used as tying material and for making
paper and baskets. More recently, [13] reported tthe plant is also useful in treating male
infertility factor in South-Western Nigeria as wels urinary tract infections. The use of this
plant is very popular in central part of Nigeriaighk, Kogi, Plateau, Adamawa, Kwara and
Benue states for making vegetable soup for poststtppage of blood flow; although this is yet
to be documented in literature. According to [1#]s used as a diuretic in Benin Republic and
as a post-harvest ethnobotanical protectant in &hBrevious studies on the plant have also
shown that the root extracts are used for the meamagt of skin diseases, bolils, infected wounds
[15] which also suggests its antibacterial activithe gum is used for soup and as soup
thickener; it is widely used as medicine for manggindigestion and in the treatment of
venereal diseases and even as drug binder [18jelpresent work, quantitative phytochemical
analysis was conducted @ populneawith the aim of identifying and determining thetiwead
phytochemicals and quantity of each constituerggmein the leaves of the plant.

MATERIALS AND METHODS

Preparation and extraction of plant material

The leaves ofCissus populneavere collected from New Bussa, Niger State in JRGA1. The
collected plant was taken to the Forest Herbaribaan for proper identification before further
work was carried out on it. Voucher specimen, FB9459 was prepared and deposited in the
herbarium. The leaves were then air-dried for akddutdays under shade, ground into fine
powder and then subjected to phytochemical analykich was conducted at the National
Horticultural Research Institute (NIHORT), Ibaddme quantitative phytochemical analysis of
C. polpunedeaveswas carried out in order to ascertain the preseheeme active constituents
employing standard conventional protocols outlibgdSofowora, Trease and Evans [17 & 18]
and detailed method of extraction and purificatiechniques for active constituents from plants
described by Harborne [19]. These active compoundside Alkaloids, flavonoids, tannins,
saponins, anthraquinones, cardiac glycosides, yambgenic glycosides

Determination of Alkaloids

This was done by the alkaline precipitation graumcemethod described by Harborne. A
measured weight of the sample was dispersed in d@8thc acid solution in ethanol to form a
ratio of 1:10 (10%). The mixture was allowed tonstdor 4h at 2&C. It was later filtered via
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whatman No. 42 grade of filter paper. The filtrates concentrated to one quarter of its original
volume by evaporation and treated with drop wisditaxh of conc. aqueous NJ@H until the
alkaloid was precipitated. The alkaloid precipitht@as received in a weighed filter paper,
washed with 1% ammonia solution dried in the oveB®EC. Alkaloid content was calculated
and expressed as a percentage of the weight oflsamalyzed.

Determination of Flavonoids

This was also determined according to the methatined by Harbone [19]. 5gram of the

sample was boiled in 50ml of 2M HCI solution forn3@d under reflux. It was allowed to cool

and then filtered through whatman No 42 filter pape measured volume of the extract was
treated with equal volume of ethyl acetate startinitp a drop. The flavonoid precipitated was
recovered by filtration using weighed filter pap@&he resulting weight difference gave the
weight of flavonoid in the sample.

Determination of Tannins

Swain’s methodZ0] was used for the determination of tannin contenthie powdered leaves of
C. polpunea0.2 g of finely ground sample was measured in&® anl beaker. 20 ml of 50%
methanol was added and covered with parafin anckglan a water bath at 77-8€Dfor 1 h and
stirred with a glass rod to prevent lumping. Theaot was quantitatively filtered using a double
layered Whatman No.1 filter paper into a 100 miuvaétric flask using 50% methanol to rinse.
This was made up to mark with distilled water a@mafoughly mixed. 1 ml of sample extract was
pipetted into 50 ml volumetric flask, 20 ml distidl water, 2.5 ml Folin-Denis reagent and 10 ml
of 17% Na2CO3 were added and mixed properly. Theture was made up to mark with
distilled water, mixed well and allowed to stand 0 min when a bluish-green colouration
developed. Standard Tannic Acid solutions of radg® ppm were treated similarly as 1 ml of
sample above. The absorbances of the Tannic Aeidddtd solutions as well as samples were
read after colour development on a Spectronic 2pBcBophotometer at a wavelength of 760
nm. Percentage tannin was calculated.

Determination of Saponin

The Spectrophotometric method described by Brumaerused for saponin analysis [21]. 1 g of
finely ground sample was weighed into a 250 ml kbeakd 100 ml Isobetyl alcohol was added.
The mixture was shaken on a UDY shaker for 5 hnsuee uniform mixing. Thereafter, the
mixture was filtered through a Whatman No. 1 filgaper into a 100 ml beaker and 20 ml of
40% saturated solution of Magnesium carbonate ad@led mixture obtained with saturated
MgCO; was again filtered through a Whatman No 1 filtap@r to obtain a clear colourless
solution. 1 ml of the colourless solution was pipetinto 50 ml volumetric flask and 2 ml of 5%
FeCk solution was added and made up to mark with tdtivater. It was allowed to stand for
30 min for blood red colour to develop. 0-10 ppamsiard saponin solutions were prepared from
saponin stock solution. The standard solutions vierated similarly with 2 ml of 5% FeCl
solution as done for 1 ml sample 3 above. The #lasmwes of the sample as well as standard
saponin solutions were read after colour developraera Spectronic 2ID Spectrophotometer at
a wavelength of 380 nm. The percentage saponiraisascalculated.

Determination of Anthraquinone contents

50 mg of the fine powder sample was soaked in 5M@frdistilled water for 16 hours. This
suspension was heated in water bath &€ 76r one hour. After the suspension was cooled)|50
of 50% methanol was added to it and then filter€de clear solution was measured by
spectrophotometer at a wavelength of 450nm and acedpwith a standard solution containing
1mg/100ml alizarin and 1mg/100ml purpurin with #iesorption-maximum 450nm
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Determination of Cardiac gylcosides

Cardiac glycoside content in the sample was evaduasing Buljet's reagent as described by El-
Olemyet al[22]. 1g of the fine powder d. populneavas soaked in 10ml of 70% alcohol for
2hrs. and then filtered. The extract obtained v tpurified using lead acetate and,INRO,
solution before the addition of freshly preparedj@&is reagent (containing 95ml aqueous picric
acid + 5ml 10% aqueous NaOH). The difference beatwd#e intensity of colours of the
experimental and blank (distilled water and Buetagent) samples gives the absorbance and is
proportional to the concentration of the glycosides

Determination of Cyanogenic glycosides

For this purpose, the method described by Knowhels\datkins [23] was adopted. 5g of the fine
powder sample of. populneavas weighed into 250ml conical flask. The sampéde ywmcubated
for another 16hrs at 38 and later extracted with 95% methanol. Samplethas filtered using
double layer of hardened filter paper and distdlatwas done with Marham distillation
apparatus. The extracted sample was transferrediitaw-necked 500ml flask connected with a
steam generator. This was steam distilled withraggéd sodium bicarbonate solution contained
in a 50ml conical flask for 1hr. 1ml of starch ioaior was added to 20ml each of the distillate
and was titrated with 0.2N of iodine solution. Tpercentage hydrocyanide content was
calculated.

RESULTS AND DISCUSSION

The quantitative phytochemical estimation presei@.ipopulneastudied showed that the leaves
are very rich in saponins, anthraquinones and flawds (Table 1). The presence and large
amount of tannins also confirms its astrigent prgpelrhis compound can also be effective in
protecting the kidneys [24]. Tannis have also shpatential antibactaerial and antiviral effects
[25 & 26].

The saponin content makes the leaves an importamte of detergents, surface active agents
used in industrial applications and also possessasficial health effects [27]. Most saponins,
which readily dissolve in water, are poisonoussb.fThis result therefore supports earlier report
by Boschet al [12] and affirms its role in fish poisoning. Antlgi@none (an aromatic organic
compound) content dE. populneas also on the very high side as revealed from shidy and
shown in Figure 1. Apart from the health benefigsived from anthraquinones, they are also
used in bleaching pulp for paper production becausea building block of many dyes [28]

Table 1. Mean values (mg/g) of phytochemical screeg of C. populnea leaves

Phytochemicals Mean Vol (mg/g) and Relative % of mean
Standard deviation
Tannin 0.30+0.01 4.98%
Saponin 2.85+0.35 47.3%
Alkaloid 0.15+0.07 2.49%
Anthraquinone 2.00+0.14 33.2%
Total Flavonoid 0.39+0.03 6.48%
Cardiac Glycoside 0.10+0.01 1.83%
Cyanogenic Glycoside 0.22+0.01 3.65%
100.00%

Results also revealed that cyanogenic glycosidZ2#0.01mg/qg) is relatively high in the leaves
of C. populneaThis phytochemical has been known to be one ofrtbst potent, rapidly acting
poisons known [29] and because the human body ifietoxt so rapidly, an adult can only
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withstand 0.05-0.06mg/g an hour without serioussegaences. This suggests that the plant is
not too safe for consumption even though it hasesonportant bioactive compounds that may
be beneficial to the body. Table 1 also shows that flavonoid content oC. populneais
relatively on the high side (6.48%). This obsemwatindicates that the plant has a high
antioxidant effect. [30] earlier reported that fimoids have antibacterial, anti-inflamatory,
antiallergic, antimultagenic, antiviral, antinedjda anti-thrombotic and vasodilatory activities.
However, the low amount of alkaloid present (0.18¥8hg/g) is also indicative of its harmless
effect based on its content. Onyeka and Nwambelaviee reported that alkaloid content of
some edible vegetables ranged between 12.8-29.6j8@g Trease and Evans [18] have also
pointed out that plants containing alkaloids do featture strongly in herbal medicine because
they are extremely toxic, yet, they have alwaysnbegortant in allopathic systems where the
dose is strictly controlled and in homoepathy whbeedose-rate is so low as to be harmless.
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Figure 1. Mean volume of some phytochemicals i@. populnea compared.

Phytochemical screenings are not only used to Bdardioactive agents. Plants have provided
agents which serves as starting products for thdapaynthesis of some useful drugs. An
example is the steroidal sapogenins produceDibgcoreaspecies (or Mexican yams) and also
by the Balanitesand Trigonellai species. The ‘Solanum alkaloids’ frofolanumspecies have
been used in the partial synthesis of drugs [1IgntPsteroidal sapogenins are used as starting
products in the synthesis of steroidal drugs sischaticosteroids, the sex hormones, and oral
contraceptives. Results from this work thereforgpperts the fact tha€. populneapossess
important bioactive compounds which could be saddor several medicinal purposes.

CONCLUSION

There is no doubt that plants have continued teroff large range of natural compounds
belonging to different molecular families which lavarious properties to humans as earlier
reported by Zabret al[32]. C. populnedeaves appears to be rich in bioactive compourtdshw
are widely used for various activities includingditional medicine. Findings from this work
however suggest that the leaves@f populneaare not consumable as the content of some
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phytochemicals are extremely higher than the badytolerate. Even though Bosehal earlier
reported that the plant is used as vegetable [tl],our opinion that further analysis apart from
phytochemical screenings should be conductedGnfamopulneaas a whole.
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