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ABSTRACT

The pytochemicals, vitamins and mineral constitsi@fitethanol leaves extract of Piper nigrum wasgtigated in
this study. The preliminary phytochemical screershgwed that ethanol leaves extract of Piper nigaontains
alkaloids, flavonoids, steroids, tannins, saporamsl terpenoids while cardiac glycosides were notated. The
quantitative phytochemical analysis contains: atkd$ (17.27+ 0.05 mg/g), steroids (6.06+ 0.00 mgtgjpenoids
(6.12 +0.03 mg/qg), flavonoids (9.54+0.05 mg/g@nnins (3.23 +0.04 mg/g), and saponins (3.68 B0nfg/g). The
following amounts of vitamins and minerals foundha leaves extract; vitamin A (9.80 £0.02 mg/10&gamin C
(12.42 +0.07 mg/100g), and vitamin E (7.25 £ 0r©8/100g); minerals: Iron (7.28 £ 0.025 mg/100g),gnasium
(97.58+ 0.03 mg/100g), and selenium (1.60 + 0.02951800). The results obtained revealed that the tpRiper

nigrum is endowed with free radical scavenging rmales and it can be used as a potential sourceatfiral

antioxidants in oxidative stressed conditions.
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INTRODUCTION

Natural antioxidants that are present in herbsspickes are responsible for inhibiting or preventing deleterious
consequences of oxidative stress. Phytochemica@snaturally occurring and are believed to be efffecin
combacting or preventing disease due to their rioldmt effect [1][2]. The medicinal values of thgdants lie in
their component phytochemicals, which produce thénde physiological actions on human body. Thestmo
important of these phytochemicals are alkaloidsnitas, flavonoids and phenolic compounds [3]. Smhéhese
naturally occurring phytochemicals are anticarcémig and some others possess other beneficial piegeand are
referred to as chemopreventers. One of the predorhimechanisms of their protective action is duehtair
antioxidant activity and the capacity to scavenge fadicals [4].

Black pepper belongs to the famMPyperaceae The members of the piperaceae family include‘plepper family”
and they are the family ¢fiperalesfound in warm, tropical foliated and shady halsitat

Piper nigrumhave recently attracted research interest becapsassesses antioxidant properties against a yariet
physiologically relevant free radicals [5]. Blackgper contains several powerful antioxidants anlus one of the
most important spices for preventing and curtailimglative stress. It exhibits immunomodulatorygedies and is
capable of boosting the number and efficiency oftevicells, thereby assisting the body to mount aeréul
defence against invading microbes and cancer [@lisThe leaf ofPiper nigrumhas shown a potent stimulatory
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effect on malanogenesis and this is due to theeactnstituent 3, 4-dimethyoxy-3, 4 desmethyleraxyiiubebin
and cubebin [7] These two constitutents have atemtshown to have histamine release inhibitoryiag{i8].

In view of the reputed efficacies of this plantetlpresent study investigates qualitative and qtaivie
phytochemicals and antioxidant vitamin and mine@hpositions oPiper nigrumleaves in order to ascertais
possible usefulness in oxidative stress conditions.

MATERIALS AND METHODS

Collection and identification of plant materials

The leaves oPiper nigrumwere used for this study. The leavesgder nigrumwere collected within University of
Nigeria, Nsukka and were identified in the Biores@s Development and Conservation Programme (BDCP)
Research Centre, Nsukka, Enugu State. The fresledesere washed with clean water to remove dirt samt,
drained, and chopped. They were dried under stmdseferal days and then pulverized into fine pawde

Extraction of plant materials

A quantity, 500g of the powdered form of the leagéPRiper nigrumwas macerated in 1.5 litres of ethanol for 48h.
The solution was filtered with Whatman no. 4 filgeaper and the filtrate was concentrated to a sefid-residue in
an oven at 6.

Pytochemical screening
The preliminary phytochemical analysis of the leagéPiper nigrumwas carried out according to the method of [9]
and [10] to identify its active constituents.

Quantitative phytochemical analysis

Alkaloid determination

The determination of alkaloid was as described 3y A portion (5 g) of the sample was weighed iat@50 ml
beaker and 200 ml of 10% acetic acid in ethanol adaed, covered and allowed to stand for 2 h. WMais filtered
and the extract was concentrated on a water babheo- quarter of the original volume. Concentrataanonium
hydroxide was added drop-wise to the extract ttecipitate was formed. The precipitate was cttié@nd washed
with dilute ammonium hydroxide and then filteredhelresidue is the alkaloid, which was dried andyived.

Flavonoids determination

This was determined according to the method ofA{%uantity, 5 g of the sample was boiled in 50mRM HCI
solution for 30min under reflux. It was allowed ¢ool and then filtered through whatman No. 1 filpaper. A
measured volume of the extract was treated witlalegpiume of ethyl acetate starting with drop. Bodution was
filtered into a weighed crucible. The filtrate wheated to dryness in an oven af the dried crucible was
weighed again and the difference in the weight gaeeguantity of flavonoid present in the sample.

Steroids determination

This was determined by the method described by Adknown weight of each sample was dispersed innl00
freshly distilled water and homogenized in a labamablender. The homogenate was filtered and illraté was
eluted with normal ammonium hydroxide solution (8H The eluate (2ml) was put in test tube and mixet 2ml
of chloroform. Ice-cold acetic anhydride (3ml) wadded to the mixture in the flask and 2 drops afccdSO,
were cautiously added. Standard sterol solution pvapared and treated as described above. Thebalnees of
standard and prepared sample were measured ircmagd®tometer at 420 nm.

Tannins Determination

The method of [11] was used for the determinatibthe tannin content. A quantity, (0.2g) of finglgound sample
was weighed into a 50ml beaker. About 20ml of 5ab@eol was added and covered with paraffin andeglac a
water bath at 77-8C for 1hr and stirred with a glass rod to preveminping. The extract was filtered using a
double layer of Whatman No. 1 filter paper intoQat volumetric flask, and then 20ml distilled watersml Folin-
Denis reagent and 10ml of 17% JC&; were added and mixed properly. The mixture wasenmgato mark with
distilled water and allowed to stand for 20mins wigebluish-green colouration developed. Standanditaacid
solutions of range 0-1ppm were treated similarlylad of sample above. The absorbances of the tamciit
standard solutions as well as samples were retd,caflour development at 760nm.
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Saponin Determination

The method used was that of [12]. The sample wasngt and 20 g was put into a conical flask and d@itof 20%

aqueous ethanol was added. The sample was heaed tvot water bath for 4 h with continuous stgrat about
55°C. The mixture was filtered and the residue reamted with another 200 ml 20% ethanol. The coneéatvas
transferred into a 250 ml seperatory funnel andn0of diethyl ether was added and shaken vigoroubhe

aqueous layer was recovered while the ether lagsrdiscarded. The purification process was repe@@eal of n-

butanol was added. The combined n-butanol extraete washed twice with 10 ml of 5% aqueous sodibloride.

The remaining solution was heated in a water bifier evaporation, the sample was dried in the deea constant
weight; the saponin content was calculated.

Determination of vitamin contents
The vitamin assay was performed with the methdd 8.

Vitamin A

A quantity, 1.0g of ground sample was macerateti @dml of petroleum ether. This was decanted intesatube
and then evaporated to dryness. 0.2ml of chlorofacetic anhydride (1:1, v/v) was added to the residwo (02)

milliliters of TCA-chloroform in like (1:1 v/v) wasdded to the resulting solution and absorbancemessured at
620nm. Vitamin A standard was prepare in like mararal the absorbance taken at 620nm. The condentraft

vitamin A in the sample was extrapolated from ttaedard curve.

Vitamin E

1g of the sample was macerated with 20ml of ethandlthen filtered. 0.2% ferric chloride in ethaaod 1ml of

0.5% a-a-dipyridine to 1ml of the filtrate. This was dildtdo 5ml with distilled water. Absorbance was talken
520nm. The standard solutions were prepared sigitard the concentration of vitamin E extrapolafexin the

standard curve.

Vitamin C

A quantity, 1g of sample was macerated with 20n10.dP6 oxalic acid. This was filtered and to 1mfitifate was
added 9ml of Indolephenol reagent. The standaudtisal of vitamin C was prepared similarly and thsarbances
of the standard solution and the sample were re&&Gnm. The concentration of vitamin C was exttafeal from
the standard curve of vitamin C.

Determination of mineral contents

The method of [14] was used. Two grams of sampkeweighed into a crucible and ashed into a furnan&sdC
for 6 h. The ash is cooled, 6NHCI added and bditedlO mins, while covering the crucible with a wlatglass.
After boiling the sample, allow to cool and filtexto 100ml volumetric flask. The crucible was waghaith
distilled water and the washings added to the #dtshté. The ash filtrate was then made up to 10@itth distilled
water. An aliquot of the filtrate was aspiratedoithe atomic absorption spectrophotometer and bserbance
values corresponding to different minerals recorddte percentage of the elements in the samplesalaslated
from the absorbance values of the samples andathisdlutions.

Determination of Magnesium

A precipitate formed in the previous test was reetbit by filtration and made strongly alkaline wammonia. A
volume, 1cmof 10% sodium phosphate solution was added. Thaedtion of a crystalline precipitate indicated the
presence of magnesium.

Determination of Ferric Iron

Acidify several cubic centimeters of the solutiothwhydrochloric acid. Add about 1¢nof 10% ammonium
thiocyanate. The formation of a red colour indidatkee presence of ferric iron. If negative, takeeaond portion
and a few drops of hydrogen peroxide and worm. Wihlisoxidize any ferrous iron (iron Il) to ferriavhich can be
detected as above.

Statistical Analysis
Data were mean of 3 replicates + SD. Statisticallyemis was carried out using Statistical PackageSocial
Sciences (SPSS) version 19. The data were exprassadan * standard deviation.
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RESULTS

Qualitative phytochemical screening of ethanol extict of Piper nigrum leaves
Table 1 show that the ethanol extractsPgber nigrumleaves contains alkaloids, flavonoids, saponiterogls,
terpenoids, and tannins. Glycosides were not deléntthe extract.

Table 1: Qualitative phytochemical screening of etlinol leaves extract oPiper nigrum.

Phytochemicals
Alkaloids +++
Flavonoids ++
Steroid: ++
Tannins +
Saponins +
Terpenoids +
Cardiac Glycosideg -

Key: + slightly present, ++ moderately present , +Highly present, - absent

Qualitative phytochemical constituents of ethanolxract of Piper nigrum leaves.
Table 2: Shows the qualitative phytochemical cotstexf the extract. It shows that the ethanol extcfcPiper
nigrumleaves contains a high amount of alkaloids.

Table 2: Quantitative phytochemical constituents othanol extract of Piper nigrum leaves.

Pytochemical constituents| Mean + SD
Alkaloid (mg/qg) 17.27 +0.0§
Steroids (mg/g 6.06 + 0.0
Terpenoids (mg/¢ 6.12 £0.0:
Flavonoids (mg/g) 9.54 +0.05
Tannins (mg/g) 3.23+0.04
Saponins (mg/g) 3.68 + 0.09

Vitamin contents of the ethanol extract thePiper nigrum leaves
Table 3: Shows the vitamin contents of the ethartiact of thePiper nigrumleaves.

Table 3: Vitamin contents of the ethanol extract oPiper nigrum leaves.

Vitamin Mean + SD(mg/100g
Vitamin A | 9.80 + 0.02

Vitamin C | 12.42 + 0.07
Vitamin E | 7.25 + 0.03

Mineral contents of the ethanol extract ofPiper nigrum leaves.
Table 4 shows the mineral contents of the ethaxtohet of P. nigrumleaves

Table 4: Mineral contents of the ethanol extract oPiper nigrum leaves.

Mineral Mean+ SD (mg/100g)
Iron 7.28 £0.025
Magnesium| 97.58 + 0.03
Selenium 1.60 + 0.025

DISCUSSION

The use of chemicals derived from plants to trés¢ases has stood the test of time [15]. Plants anitioxidant
activities have functioned as anti-radical chaieaber of free radical propagation. Among plants sehmedicinal
properties stood to test is tRger nigrumplant.

The phytochemical constituents, vitamins and mineomtents of the leaves were investigated. Thditatiae

phytochemical analysis revealed the presence pembeids, alkaloids, flavonoids, tannins, steroidd aaponins

23
Scholars Research Library



ONYESIFE, CHIOMA O et al Annals of Biological Research, 2014, 5 (6):20-25

which is in consonance with the reports of Shetty ¥ijayalaxmi [16] while the absence of glycosi@gesreported
is in contrast with the work of Arpitet al. [17] who reported the presence of glycosidehairtwork. Differences
in these reports could be due to environmentabfactime of collection and handling.

The quantitative phytochemical analysis showed thatextract contains alkaloids (17.27 + 0.05 mgétgroids
(6.06 = 0.00 mg/qg), terpenoids (6.12 + 0.03 mgflgvonoids (9.54+ 0.05mg/g), and tannins (3.23£9000g/g).
Some of these secondary metabolites have been kiopossess antioxidant properties and hence casddal for
medicinal purposes. The quantitative phytochemaalysis in this study indicates higher concerureti of
phytochemicals on the leaf extract compared tosteen as shown in tables 1 and 2 above. Phytochiraca
secondary plants metabolites responsible for maéasgwed bioactivity of plant extracts. They arewndo possess
antioxidant, anti-inflammatory, antibacterial, imnmmodulatory and antisickling antivities [18]. Theesence of
those metabolites no doubt is indication of theeptial medicinal usefulness of the plant extratte result of this
work showed that thBiper nigrumleaves extract possesses some biologically actimgpounds which could serve
as potential sources of drugs. Saponins have he@nnsto have immense significance as antihypersherel,
hypotensive and cardiac depressant properties Pt8kence of tannins as shown in the result suggesability of
this plant to play a major role as antidiarrhoed antihaemorrhagic agent [20]. Flavonoids have &®wn to
have antibacterial, anti — inflammatory, anti aler antiviral antineoplastic activity [21]. Manyf these alleged
effects have been linked to their known functioastiong antioxidant, free radical scavenger anthinohellators
[22]. Steroidal compounds are of importance in plageuticals because of their relationship with conmgls used
as sex hormones [23]. The terpenoids have also die®mn to decrease blood sugar level in animaiesy@4].

The vitamin contents of the extract was found tovihemin A (9.80 + 0.02 mg/100g), vitamin C (12.420.07
mg/100g), and vitamin E (7.25 £ 0.03 mg/100g). Ehekow that the extract possess some antioxid&niis
which can help in protecting the body against otidestress as reported by Nahak and Sahu [25h #esult of the
presence of ascorbic acid in the extract as showakle 3, it can be used for the treatment of comeold and
other diseases like prostate cancer [26]. Defigiexi@scorbic acid is associated with pains injdiret and defect in
skeletal calcification, anaemia, manifestation ofirsy haemorrhage from mucous membrane of the manth
gastrointestinal track [27]. The presence of vitalgi(table 3) may also be beneficial for coating @ell walls with
a protective layer of lipids, diminishing the agipgocess in our tissues [28]. It may also helpédducing the
negative effects of environmental pollutants analdftoxins in our bodies [29]. The quantity of vitanmA in the
extract as shown in table 3 suggests it can affente aspects of the adaptive immune response.diretinid, a
derivative of vitamin A, enhances cytotoxicity ametell proliferation [30]. Vitamin A deficiency coelates with
decreased J2-cell responsg81].

The mineral contents of the leaves extract wasddorbe Iron (7.28 + 0.025 mg/100g), Magnesium §8#0.03
mg/100g), and Selenium (1.60 + 0.025 mg/100g). Magm is closely associated with calcium and phosgh
both in its distribution and its metabolism. Magnes is an essential part of more than 300 enzymeha body.
These enzymes are body chemicals that help toatghbdy functions, produce energy, make protethcamtract
muscles. Magnesium is found in all body tissues piocipally in the bones. Potassium and Magnesanenknown
to decrease blood pressure. Iron is an essentiabphemoglobin, which transports oxygen to théscand makes
use of the oxygen when it arrives. Iron is wideistiibuted in the body. It is found in the blooiVelr, spleen and
bone marrow. An iron deficiency can lead to anemiliang with fatigue, weakness, and increased asknfections.
Selenium works as an antioxidant with vitamin Bptotect cells from damage that may lead to caresrt disease,
and other health problems. Selenium appears to aagaring action on vitamin E. The effects of fctkncy of
selenium are not clear, but may involve the heartate or thyroid functioning [32].

CONCLUSION

The study reviews that the ethanol extradPigfer nigrumcontains nutritive and medicinal values which metyas
an adjunct in the management of oxidative streaslions.
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