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ABSTRACT

The systematic relationship existing among five members of the genus Jatropha namely Jatropha curcas Linn,;
Jatropha gossypifolia Linn.; Jatropha integerrima Jacq.; Jatropha podagrica Hook. and Jatropha multifida Linn.
found in Nigeria were studied using quantitative phytochemical parameters. The study was aimed at elucidating the
taxonomic importance of the phytochemical parameters in the leaves of the five species of the Jatropha. The species
were screened to determine the quantity of the biologically active compounds using standard methods. The active
compounds screened for were tannins, flavonoids, phytosteroids, cardiac glycosides, alkaloids, saponins, terpenoids
and phenols. Results revealed that the leaf contains tannins, flavonoids, phenols and cardiac glycosides in sizable
guantities. Sokal and Sneath coefficient of similarity revealed generally low level of similarity in the quantitative
phytochemical parameters of leaves of the five species, ranged from 2.19 and 12.31%.
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INTRODUCTION

Morphometrics can be defined as the quantitatiadyais of biological form that has being widely dga a lot of
discipline including systematics (Henderson, 2008)e practice of numerical taxonomy embraces a runolb
fundamental assumption and philosophical attitudegards taxonomic work. It has the ability to inteig data
from a variety of sources of forms such as anatonoyplogy, ecology, genetics, geography, physiology
palynology, chemistry etc. (26).

Generally, chemical identification of specific cooymds will provide a greater insight into the rielaships and
differences among plant taxa (5). David (1994) regmbthat physiochemical data provide much usefidrmation
concerning relationship both within the Euphorb&xand between this family and relatives. The presesrce
absence of secondary metabolites and the biosymthathways responsible for their production arefuisfor
establishing taxonomic and phylogenetic relationgtlil). Earlier attempts have been made in sevisials of
Biology to place the taxonomic relationships of@ps upon a firm physico-chemical foundation (30).

Earlier taxonomic treatments of the gerdatropha were evaluated on the basis of morphological @)0wood
anatomy (20) and leaf and seed electrophorensj2@1leaf epidermal features (1).

Hegnaeur (1989) observed that for the family Euplameae, secondary metabolites such as alkalojdsogenic
glycosides, diterpenes, glucosinolates, tannins taitefrpenes are the most common metabolites obriamic
importance at the suprageneric levels. In viewhs tomplex taxonomic status détropha species, this study
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attempted a quantitative phytochemical screenint@fgenudatropha in Nigeria with a view to investigating the
taxonomic relationship of members of the genus.

MATERIALS AND METHODS

Fresh specimens adatropha curcas, Jatropha gossypifolia, Jatropha integerrima, Jatropha podagrica and
Jatropha multifida were collected in different locations in Nigerindawere identified as the Forest Herbarium,
Ibadan (FHI). Voucher specimens were prepared dougpto the established protocol of (26). Each spen was
assigned with a specific voucher number (TableVbucher specimens were deposited at the Forestarerb,
Ibadan (FHI).

2.1 Phytochemical screening

Freshly collected leaves of the specimens werdrad for 15 days until devoid of moisture. Theedrieaves were
ground into fine powder and transferred into ahtigontainers with proper labelling. They were sabgd to
phytochemical screening which was carried out atNational Horticultural Research Institute (NIHORTbadan,
Nigeria.

The secondary metabolites screened for were tanfiegonoids, phytosteroids, cardiac glycosidekalalids,
saponins, terpenoids and phenols. The phytochensicaenings were carried out using establisheddatdn
procedures (4; 15; 15; 28).

2.1.1 Determination of tannins:Tannin content was determined using the methodnewtlby (29). Five hundred
mg of the leaf sample was weighed into a 50 mitgdsottle and 50 ml of distilled water was addetdi dhen
shaken thoroughly for 1 hour in a mechanical shakbe solution was filtered into a 50 ml volumetfliask and
made up to the mark. Five ml of the filtrate wagegpied out into a test tube and mixed with 2 md.dM FeC} in
0.1N HCI and 0.008M potassium ferrocyanide. Theodtence was measured at 120 nm within 10 min (12).

2.1.2 Determination of flavonoids:To determine the flavonoid content in the leavethoéeJatropha speciesthe
aluminium chloride colorimetric method was employéhe ml of each plant extract was mixed with 3 ahl
methanol, 0.2 ml of 10 % aluminium chloride, 0.2 @fl1LM potassium acetate, and 5.6 ml of distilleatev. The
entire mixture was allowed to stand at room tempeeafor 30 min, while the absorbance was measatd@0 nm.
The total flavonoid content in each plant part wapressed in terms of standardized quercetin elguitvéng/g of
each extracted compound) (3).

2.1.3 Determination of phytosteroids:or this purpose, the crude extract of edatnopha leaf was mixed with 2
ml of chloroform and concentrated sulphuric acidg8,) was added sidewise. The presence of steroidnatased
from the red colour produced in the lower layercbforoform. To confirm further the presence of tipisy-
tochemical, another test was performed by mixingheaude extract of the plant materials with 2 fntlloroform.
Two ml of concentrated 3$0, and of acetic acid were then poured into the méxtand the development of
greenish coloration indicated the presence of &tero

2.1.4 Determination of cardiac glycosidesBuljet’s reagent (13) was used to evaluate theiaamglycoside content
in the examinedatropha species. For this purpose, 1 g of each powdereglsawas soaked in 100 ml of 70 %
alcohol for 2 hrs before filtration. Using lead tate and NgHPQ, solution, the obtained extracts were purified
before the addition of freshly prepared Buljet'sgent. The difference between the intensity of waoof the
experimental and blank samples (distilled water Buoljet's reagent) gave the absorbance, whichapgrtional to
the concentration of glycosides.

2.1.5 Determination of alkaloids: A weighed amount (5 g) of each powdered sampleheflatropha leaf was
transferred into a 250 ml beaker. Two hundred nd®$6 acetic acid was added and then coverednd $a 4 hrs.
Filtration was done, and concentration of the extéd content to one quarter of original volume wpglied using a
water bath. Drop-wise addition of concentrated amioma hydroxide to the extract followed until theepipitate
was complete. The entire solution was allowed tesand collection of the precipitate was donéfiltsation (15;
19) and then weighed.

2.1.6 Determination of saponinsA spectrophotometric method described by (6) wasd Udsr saponin analysis.
One gram of the finely ground sample of tharopha species was weighed into a 250 ml beaker and 108 m
Isobetyl alcohol was added. The mixture was shakem mechanical shaker for 5 hr to ensure uniforixing.
Subsequently, the mixture was filtered through aathtan No. 1 filter paper into a 100 ml beaker a@d of 40
% saturated solution of Magnesium carbonate wasdadtihe obtained mixture with saturated MgG@as again
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filtered to obtain a clear colourless solution. Onieof the colourless solution was pipetted intorBlOvolumetric
flask and 2 ml of 5 % Feghkolution was added and made up to the mark witilldd water and then allowed to
stand for 30 min for the development of red col@tandard saponin solutions of 0—10 ppm were peepfom
saponin stock solution and each standard solutias treated similarly with 2 ml of 5 % FeCiolution. The
absorbances of the sample as well as the standpahis solutions were read after colour developnmnta
Spectronic 2ID Spectrophotometer, at a wavelenfy886 nm, and percentage of saponin was calculated.

2.1.7 Determination of TerpenoidsThe method of (14) was used to evaluate the tetpenoid contents of the
leaves of the studied species. 10g of plant poweee taken separately and soaked in alcohol fdra2ds. Then
filtered, the filtrate was extracted with petroleether; the ether extract was treated as totattevigs.

2.1.7 Determination of PhenalTotal phenol content in the sample was determirsedg Folin-Ciocalteu’s method
as modified by (23). 0.5 mL of the extract was abltle 10 mL of deionized distilled water and 2.5 wifL0.2 N
Folin-Ciocalteu’s phenol reagent. The mixture widesveed to stand at room temperature for 5 min dreht2 mL of
2% sodium carbonate was added. The absorbance gbthtion was measured at 780 nm after 10 minsrdégtin
was used as standard for calibration curve.

All tests were carried out in triplicate for eadmngple and results were presented as means+SD.Chtents were
estimated and expressed in mg/g.

2.2Numerical analysis

Each species were treated as Operational Taxondnits (OTU’s). Single Linkage Cluster Analysis (SACwas
carried out on the data using Palentological SiegisVer. 2.17c (PAST). Sokal and Sneath (19633 wsed to
show the level of similarity of the phytochemicalrameters.

RESULTS

The mean and standard deviation of the eight qtaging phytochemical parameters of the studigdopha species
is presented in Table 2 and the Sokal and Sneatilasty index based on the quantitative phytocheahi
parameters are shown in Table 3. Sokal and Sneafficient of similarity revealed generally low kvof
similarity in the quantitative phytochemical scrienof leaves of the five species ranged from 2ah8l 12.31%
(Table 3). The highest coefficient of similarity caered betweenJatropha curcas and Jatropha integerrima
(12.31%) while the lowest was betwedgatropha podagrica and Jatropha multifida (2.19%). The Single Linkage
Cluster Analysis (SLCA) dendrogram of quantitatpleytochemical parameters ddtropha species was presented
in Figure 1. The SLCA dendogram shows the five mseseparated into two main groups withtropha
gossypifolia and Jatropha integerrima representing the taxa of the first cluster whiséropha curcas, Jatropha
podagrica andJatropha multifida are the taxa formed by the second main cludétropha podagrica andJatropha
multifida appears to be the most closely related and ttstecito the highest level.

DISCUSSION

The two techniques (Principal Component Analysid &fuster Analysis) used in this work are commaumdgd in
Numerical taxonomy. Soladoyat al., (2008) employed these techniques in the phytoated and morphometric
analysis in the genu&calypha. Oladipo and llloh (2012a) applied these techniqte analyse the total protein
banding patterns of six species of the gedasopha using gel electrophorensis while (21) investigathd
systematic values of the comparative wood anatdnulbaracters of the five species ddtropha. The various
research results revealed the hierarchical claasifin and visual interpretation of the taxononeilationship within
the studied species and also sub-sectional distcegmin the existing traditional classificationtbe genus. The
techniques are regarded as unbiased indicatofseedsimilarity or differences existing between tagat, which are
in turn used to arrange taxa in hierarchical o(@éj.

The groupings observed as a result of the Prindmhponent Analysis provide some strength to thstieg
classification of (10; 8; 9; 21). The pattern aistering in SLCA and PCA plots conforms to the entrsubgeneric
delimitation of the taxa. The closeness observetvden Jatropha podagrica and Jatropha multifida in the
dendogram is in line with their current subgenesicd sectional delimitation (i.gatropha and Peltatae
respectively) The grouping oflatropha integerrima and Jatropha gossypifolia conforms to the morphological
resemblance of the leaf and fruit morphology of tihve species and also in line with the clusteriadgtgrn of the
SLCA dendogram of the study on comparative woodaanial characters observed by (21) conducted erfitie
Jatropha species.
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Table 1: Voucher information of the StudiedJatropha species

Species Place of Collection Cgﬁ‘éit?;n \éﬂlrfg]:rr
Jatropha curcas Linn. Celestial area, Oyo town, Oyo State 28/6/2013 FHI 109865
Jatropha - gossypifolia - ajong Akoda-Ede road, Ede, Osun State. 8/5/2013 FHI 109863
jgtcrgpha Integernima /. RT| Premises, Faculty of Agriculture area, URIRIN, Kwara State. 18/4/2013 FHI 109864
Jatropha podagrica  Residential Building, behind Union Baptist Churtlpper Gaa Akanbi area, 16/4/2013 FHI 109871
Hook. llorin, Kwara State
Jatropha - multfida oh0ndoko town, Along Afon road, Asa LGA, Kwaraita 28/4/2013 FHI 109872
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Figure 1: Single Linkage Cluster Analysis (SLCA) dadrogram of quantitative phytochemical in the fivespecies oflatropha studied

Table 2: Mean+SD of the eight quantitative phytochmical paramaters of Jatropha species studied

Plant . . . Cardiac . . .

Species Tannins Flavonoids Phytosteroids glycosides Alkaloids Saponins Terpenoids Phenols
iﬁf_::(;zhgnn 2.77+0.16 5.28+0.48 0.32+0.003 1.06+0.095 0.6949.06 0.363+0.048 0.13+0.02 5.92+0.06
Jatropha
gossypifolia 8.87+0.015 6.31+0.43 0.31+0.011 1.27+0.085 1.11#9.0 0.55+£0.015 0.10+£0.004 16.174£0.515
Linn.

Jatropha

integerrima 8.13+0.60 11.61+0.55 0.42+0.009 2.35+0.115 1.2120.0 0.81+0.351 0.14+0.005 14.90+0.835
Jacq.

Jatropha

podagrica 4.43+0.05 6.29+0.23 0.42+0.009 1.27+0.05 0.98+0.04 0.49+0.02 0.14+0.003 7.93+0.55
Hook.

Jatropha

multifida 3.18+0.175 7.87+0.37 0.32+0.055 1.58+0.075 0.88%#0.0 0.44+0.02 0.11+0.002 8.72+0.315
Linn.
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Table 3: Sokal and Sneath similarity index forJatropha species based on the quantitative phytochemical pameters

Plant Species Jatropha Jatropha Jatropha Jatropha Jatropha
p curcas gossypifolia integerrima podagrica multifida
Jatropha curcas -
Jatropha 11.983
gossypifolia
Jatropha 12.312 5.61
integerrima
Jatropha podagrica 2.82 9.36 9.59 -
Jatropha multifida 3.88 9.51 8.81 2.19
16+
12
8-
N
= 47
eo_ . .
o . _J. integerrima
9 0- . oJ- multifida
g 1 J. podagrica
° e -
S -4~ J. curcas J. gossypifolia
-87 \
-124
-16-
-20 T T T T T T T T T
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Component 1
Figure 2: Principal Component Analysis Cluster Plotof the Jatropha species using the guantitative phytochemical pararters

The differences observed in the leaf quantitatikrgtgchemical screening results demonstrate cldstioeship of
the members of the genus studied and could theréferemployed in the taxonomic treatment of otlegug and
also in their infra-generic delimitations.

REFERENCES

[1] Abdulrahaman, A.A. and Oladele, F.Nig. J. Pure & Appl. ci., 201Q 23: 2160-2163.

[2] Agbagwa, |.O. and Okoli, B.RAsian J Plant Sci., 2005 4: 652-659.

[3] Aiyegoro, O.A. and Okoh, A.BMC Compl. and Alt. Med.,2010,10: 21-26.

[4] Ajaiyeoba, E.O., Onocha, P.A., Nwozo, S.O. and Samhdittoterapia, 2003,70: 184-186

[5] Akpabio, K.E.Nigerian Journal Botany, 1998,1:106-111.

[6] Brunner, J.H.Anal. Chem., 1984,34: 1314-1326.

[7] David, S.SAnn. Missouri Bot. Gard. 1994 81(2):380-401.

[8] Dehgan, BBotanical Journal of Linnean Soceity, 198Q 80: 257-278.

[9] Dehgan, BAmerican Journal of Botany, 1982 69: 1283-1295.

[10]Dehgan, B. and Webster, GUniv Calif Publ Bot., 197974: 1-73

[11]Domingues, R.M., Kaita, M.C., Avelar, E., SonzaEls., Moraes, W.D.G.S. and Franco, I Bakt., 1988
287: 331-341.

[12]Edeoga, H.O., Okwu, D.E. and Mbaebie, BA@¥ican Journal of Biotechnology, 2005,4: 685-688
[13]EI-Olemy, M.M., Al-Muhtadi, F.J., Afifi, A.F.A. Kig Saud Univ. Press, Saudi Arabia. pp 21-27.

75
Pelagia Research Library



Opeyemi Saheed Kolawolet al Euro. J. Exp. Bio., 2014, 4(6):71-76

[14]Ferguson, N.M. A Text book of Pharmacognosy. MaamiCompany, New Delhi;956191 pp.
[15]Harborne, J.B. Phytochemidsllethods. 3rd ed. Chapman & Hall Ltd, Londd®98

[16]Hegnauer, R. Euphorbiace&e, Chemotaxonomic der Pflanzer, Birkhauser VeBlagel,1989 8: 440-474.
[17]Henderson, ABotanical Journal of the Linnean Society, 2006 151: 103-111.

[18]1gbinosa, O.0., Igbinosa, E.O., Aiyegoro, OMrican Journal of Pharmacy and Pharmacology, 2009 3: 58-
62.

[19]Obadoni, B.O., Ochuko, P.@lobal J Pure and Appl. Sci. 2001,8: 203-208.

[20]Oladipo, O.T., llloh, H.CNotulae Scientia Biologicae, 20123 4: 92-96

[21]Oladipo, O.T., llloh, H.CPhytologia Balcanica, 2012h 18: 141 — 147

[22]Oladipo, O.T, llloh, H.C., Odekanyin, O.0e Journal of Sciences, 2008 10: 263-267.

[23]Olajire, A.A. and Azeez, LAfrican Journal of Food Science and Technology 2011, 2: 22-29.

[24] Sokal, R.R. and Sneath, P.H.A. Numerical taxonomegefman WH (Ed.). San Fransisé863

[25] Soladoye, M.O. and Chukwuma, EA&ch Appl Sci Res., 2012,4: 200-206.

[26] Soladoye, M.O., Sonibare, M.A., Chukwuma, BiEernational Journal of Botany, 201Q 6:343-350

[27] Soladoye, M.O., Sonibare, M.A. and Rosanwo, T.8pplied Sci, 2008 8: 3044-3049

[28] Trease, G.E. and Evans, M.C. Pharmacognosy, Ets&ésv Delhi, India. 14th ed2005 pp 53-512.
[29]Van-Burden T.P. and Robinson, W.LAgric. Food Chem. 1981, 1: 77-85.

[30]Webster, G.L. Classification of the Euphorbiaceé@ae. Missouri Bot. Gard. 1994 81:3-32.

76
Pelagia Research Library



