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ABSTRACT

Cyathula prostrata is a herbal recipe used in traditional medicine for the treatment of chest troubles, dysentery,
diarrhea, craw-craw, scabies, sexual disease, rheumatism, tumours and inflammatiory conditions amongst many
others. To date, there is yet any claims on the use of the plant as an anti-oxidant agent, hence this need for this study.
The crude extract, fractions and isolates tested positive for the characteristic rapid TLC free-radical scavenging activity
with f-carotene and DPPH reagents. The ethyl-acetate fraction gave marginally similar anti-oxidant activity (ICso) as
the crude extract at 0.76 ug/ml while the activity demonstrated by the butanol fraction was equally marginal at
0.77 ug/ml. However, HOO-1 and HOO-2 gave moderate activity at 0.53 ug/ml and 0.56 ug/ml respectively which
were comparably better than the anti-oxidant activity obtained with vitamins E and A at 0.60 ug/ml and 1.11ug/ml
respectively. Furthermore, vitamin C recorded an I[Cso of 0.49 ug/ml which was comparatively better than the
activity given by either HOO-1 or HOO-2. The anti-oxidant activities given by the extract, fractions, HOO-1 and HOO-
2 were instructive as the phytochemical screening of the C. prostrata indicated the presence of terpenes,
flavonoids and tannins which have been reported in previous studies to exhibit anti-oxidant activities. The results of the
antioxidant assays have revealed a novel potential for the use of C. prostrata as an antioxidant agent. Hence, it is
proposed that the mechanism of action of the anti-oxidant activty obtained especially with HOO-2 could have
proceeded in the same way (a 2H stabilized resonance) as that of the antiscurbitic activity of vitamin C in literature.
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INTRODUCTION

Free-radical oxygenated species (FROS) are believed to be responsible for inflammations, free radical
damage and oxidative stress which have become major health issues in recent years. These chemical
species have been implicated in many diseases and degenerative conditions such as Alzheimer’s and
Parkinson’s diseases, heart disease, stroke, cancer, pancreatitis, laryngitis, asthma, gastritis, dermatitis,
hay fever, rheumatoid arthritis, wounds, atherosclerosis, emphysema, vitamin deficiencies, lung
dysfunction, skin lesions, radiation injuries, premature aging and diabetes amongst many others [1], [2],
[31, 141, [5], [6],[7] [8],[9],[10],[11],[12]. Cyathula prostrata is employed in folklore medicine in the
treatment and management of dyspepsia, scabies, craw-craw, diarrhea, dysentery, cholera, itch,
ringworm, coughs, leprosy, sores [13], [14], [15],[16], [17], [18], articular arthritis, rheumatism, shingles,
wounds, ulcers, inflammations [19], [20], [21], [22] and sexually transmitted diseases [23]. Though,
its use in the treatment and management of inflammatory conditions is well known but there is
yet any claim on its use as an antioxidant agent. Hence, the tests for free-radical scavenging
(antioxidant) activity were considered relevant.

MATERIALS AND METHODS

Plant Collection and Authentication

The fresh aerial parts of C. prostrata (L.) Blume were collected in the month of July, 2011 on a
farmland in Itak Ikot, Ikono Local Government Area, Akwa Ibom State, Nigeria. The plant was
identified by Dr. (Mrs) M. Bassey of the Department of Botany and Ecological Studies, University
of Uyo, Nigeria. The authentication by comparison was done with herbarium samples of the Forestry
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Research Institute of Nigeria (FRIN) and the National Institute of Horticulture (NIHORT), both at
Ibadan, in Oyo State, Nigeria. A voucher specimen of the plant (No H92) was deposited in the herbarium
of the Faculty of Pharmacy, University of Uyo,Nigeria.

Extraction and Processing

The plant was air-dried and powdered in an electric mill. The resultant coarse powder was then
extracted with cold 96% aqueous ethanol at room temperature (27+ 2°C) for 72h. The filtrate was
evaporated to dryness in-vacuo on a rotary evaporator (Buchi H-920, Laboratorium Technic,Flawk/SG,
Switzerland) and then stored in an amber bottle. Also, the aqueous extract of the plant was partitioned
with organic solvents of increasing polarities namely, hexane, chloroform, thyl- acetate and butanol. The
resultant mixtures were then bulked separately to obtain the hexane (3A), chloroform (3B), ethyl-
acetate (3C) and butanol (3D) fractions respectively which were then evaporated to dryness in-
vacuo and then stored in a refrigerator at -4°C prior to the anti-oxidant tests.

Chromatography

The ethyl-acetate fraction (3C) was put through a combination of thin-layer, column and preparative
chromatographies using silica-gel 254 (Sigma, USA) to obtain the isolates HOO-1and HOO-2.

Initial Rapid Thin-layer Chromatographic Assays

B-carotene Assay

B-carotene is a lipid soluble antioxidant which protects cell membranes from lipid peroxidation [24],
[25] hence, its selection in the screening of the plant for the initial free-radical scavenging activity.
This model involves the oxidation of linoleic acid (an unsaturated fatty acid) by Reactive Oxygen
Species (ROS). The products formed will then initiate the carotene oxidation which

leads to discolouration [26], [27].

2, 2-Diphenyl-1-picryhydrazyl hydrate (DPPH) Assay

This assay is based on the principle of reduction. The purple colour of the methanolic solution of

DPPH is bleached when it accepts hydrogen or electrons from extract/ fraction/ isolate/ standard
anti-oxidant drug. The crude ethanolic extract, fractions, HOO-1 and HOO-2 were tested. The tests were
carried out by developing the samples in ethyl acetate: methanol (1:2) in duplicates. Ascorbicacid
(Emzor, Nigeria) was spotted along to serve as positive control. One chromatogram was sprayed with
0.1% w/v methanolic solution of B-carotene (Sigma, USA) while the other was sprayed with 0.1%
w/v methanolic solution of DPPH (Sigma, USA). The plates were irradiated with ultra-violet light at An
366nm forl5minutes. Spots which appeared white on a bleached background [7], [28],[29], [30] or
white against a purple background [31], [32], [33] were taken as evidence of positive tests indicating
anti-oxidant activity.

Spectrophotometric Determination of Anti-oxidant Activity Using DPPH Reagent

Substances capable of donating electrons or hydrogen atoms (free radical scavengers) are able to convert
the purple-coloured DPPH radical (2, 2-Diphenyl-1-picrylhydrazyl hydrate) to its yellow-coloured non-
radical form (1, 1-Diphenyl-2-picryl hydrazine) [33], [34]. This reaction can be monitored by
spectrophotometry. This is the most widely reported method for anti-oxidant activity in plants [33],
[34], [35], [36], [37], [38], [39]. Hence, the anti-oxidant activity of C. prostrata was determined using
the stable DPPH radical reagent.

O N O
1
—H 0, + R —s= M= ND,
0N O

DPPH + R* (free-radical scavenger) = DPPH-R (Reduced DPPH)

Preparation of Calibration Curve for DPPH Reagent

DPPH (4mg) was weighed out and dissolved in methanol (100ml) to produce a stock solution
(0.004%w/v). Serial dilutions were done to obtain the following concentrations; 0.0004, 0.0008,
0.0012, 0.0016, 0.0020, 0.0024, 0.0028, 0.0032 and 0.0036%w/v. The absorbance of each of the sample
was obtained at An 512nm [7], [28], [29], [30] using ultra-violet spectrophotometer (Model No 3625,
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Unicam, England). A solution of methanol without DPPH was used as the blank for each of the
determinations. Hence, the calibration curve for the DPPH reagent was prepared.

Determination of the Antioxidant Activity of Crude Extract, Fractions, HOO-1 and HOO-2

2mg of the crude ethanolic extract (2A), fractions (34, 3B, 3C, 3D), HOO-1 and HOO-2

were separately dissolved in 50 ml of methanol. Serial dilutions were done to produce the following
concentrations; 0.0008mg/ml, 0.0016mg/ml and 0.0024mg/ml using methanol. 5ml of each
concentration was incubated with 5ml of 0.004% w/v methanolic DPPH solution for optimal
analytical accuracy [28]. After an incubation period of 30 minutes in the dark at room
temperature (25 * 20C), observation was made for a change in the colour of mixture from purple to
yellow [33], [34]. The absorbance of each of the test samples was then taken at An 512nm [7,28, 29, 30,
38]. The Radical Scavenging Activity (RSA %) or Percentage Inhibition (PI %) of free radical DPPH was
thus calculated:

RSA% (PI %) = [(Ahlank —Asample]/ Ahlank] x100 [34].

Apiank is the absorbance of the control reaction (DPPH solution without the test sample and Asample is the
absorbance of DPPH incubated with the extract/ fraction/ isolate/ standard anti-oxidant drug.
Extract/fraction/isolate/standard anti-oxidant drug concentration providing 50% inhibition (ICs¢) was
calculated using a graph of inhibition percentage against the concentration of the extract/ fraction/
isolate/standard anti-oxidant drug [34], [40], [41].

DPPH Assay of Standard Anti-oxidant Drugs

Standard anti-oxidants namely, vitamin A (Fidson, Nigeria), vitamin C (Emzor, Nigeria) and vitamin E
(Neimeth, Nigeria) were used. While vitamin C was in a tablet dosage form, vitamins A and E were
formulated as gelatine capsules. The estimated weight of the formulations containing 2mg of the standard
anti-oxidant drugs were determined by proportionality and then diluted. Methanol was used to dissolve
vitamin C, while

n-hexane was used to dissolve vitamins A and E. Thus, methanolic and n-hexane solutions of 0.004%w/v
DPPH were used for incubation of vitamin C, vitamin A and E respectively for 30 minutes. The absorbance
values for the drugs were obtained at wavelength at A, 512nm and the ICso determined.

RESULTS ANS DISCUSSION
Table 1: Preparation of Calibration Curve of Methanolic Solution of DPPH Reagent Amax (512nm)
Concentration (%w/v) Absorbance
0.0004 0.065
0.0008 0.131
0.0012 0.191
0.0016 0.227
0.0020 0.264
0.0024 0.332
0.0028 0.373
0.0032 0.446
0.0036 0.518
0.0040 0.553
Calibration curve of Methanolic solution of DPPH Using
UV Spectrophotometry
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Figure 1: Calibration Curve of Methanolic Solution of DPPH Reagent.
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Table 2: Absorbance of Test Samples Incubated with DPPH at Different Concentrations

Amax (512nm)
Sample Absorbance
0.0008mg/ml 0.0016mg/ml 0.0024mg/ml

2A 0.269 0.257 0.237
3A 0.299 0.299 0.304
3B 0.305 0.303 0.297

3C 0.268 0.259 0.244
3D 0.269 0.258 0.245
HOO-1 0.135 0.115 0.092
HOO-2 0.164 0.142 0.113
Vitamin A 0.292 0.257 0.243
Vitamin C 0.115 0.092 0.072
Vitamin E 0.154 0.154 0.154

Key: 2A = Crude Ethanolic Extract of Cyathula prostrata
3A = Hexane Fraction; 3B = Chloroform Fraction ; 3C = Ethyl-acetate Fraction ;
3D = Butanol Fraction; HOO-1 = Ethyl Hexadecanoate (Ethyl Palmitate) ;
HOO-2 = 7, 9-Di-tert-butyl-1-oxaspiro (4,5) deca-6,9-diene-2,8-dione.

Table 3: Radical Scavenging Activity (Percentage Inhibition) of Samples at Different
Concentrations and ICso of Samples
(Blank Absorbance of 0.004w/v % Methanolic DPPH Reagent: 0.553)

Sample RSA% (PI %) ICso(pg/ml)
0.0008mg/ml 0.0016mg/ml 0.0024mg/ml
2A 51.28 53.53 57.22 0.76
3A 45.91 45.91 45.10 -
3B 44.92 45.26 46.38 -
3C 51.52 53.18 55.86 0.76
3D 51.28 53.42 55.75 0.77
HOO-1 75.53 79.29 83.30 0.53
HOO-2 70.29 74.31 79.53 0.56
Vitamin A 47.12 53.51 56.26 1.11
Vitamin C 79.21 83.34 86.92 0.49
Vitamin E 65.45 68.24 72.12 0.60

Key: Refer to Table 2;
RSA% (PI %) = Radical Scavenging Activity (Percentage Inhibition) ;
ICs0 = Concentration at which 50% of DPPH is Scavenged or Inhibited.

Ethyl Hexadecanoate (H001)

7, 9 - Di-tert-butyl-1-oxaspiro-(4,5)deca-6,9-diene-2,8-dione (H00 2)

Figure 2: Chemical Structures of HOO-1 and HOO-2.

Collection, Extraction and Processing of Plant

The plant was identified, authenticated and collected observing basic guidelines of plant

collection. Also, the rules governing extraction and processing of extracts were kept, thus preventing any
changes to the chemical composition of the crude extract [42], [43]. Previous studies on the crude
extracts revealed the presence of saponins, tannins, flavonoids, terpenes and cardiac glycosides
while alkaloids, anthraquinones and cyanogenic glycosides were absent [44], [45, [46].
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Secondary metabolites such as saponins, cardiac glycosides, alkaloids, tannins and flavonoids have
demonstrated in several previous studies [47], [48], [49], [50], [51], [52], [53], [54], [55], to be
responsible for the cure or management of many ailments caused by microbes and different kinds of
disease conditions in the ethno-medicine of plants.

Chromatography

The antimicrobial screening of the extract and fractions showed that the antimicrobial activity
was most pronounced in the ethyl-acetate fraction. Hence, the antimicrobial constituents of
the crude extract resided largely in the ethyl-acetate fraction, being the most active.

In addition, the ethyl-acetate fraction extracted the largest amount of material. Consequently,
silica-gel 254 chromatographic separation of the ethyl-acetate fraction afforded HOO-1 and HOO-2
[45], [46].

Rapid Thin-layer Chromatographic Aanlysis for Antioxidant Activity

The extract, fractions, HOO-1, HOO-2 and ascorbic acid gave white spots on bleached background
when the chromatogram was sprayed with methanolic solution of (3-carotene reagent. The white
spots (irrespective of initial spotted colour) and the bleached background observed are pieces of
evidence for carotene oxidation (discolouration). Also, the extract, fractions, HOO-1, HOO-2 and ascorbic
acid showed white spots on a purple background when reacted with DPPH reagent. The observed
white spots (irrespective of initial spotted colour) are evidence of the reduction of the DPPH reagent by
the by free-radical scavenger in the samples.

Spectrophotometric Determination of Antioxidant Activity

Preparation of Calibration Curve

A calibration curve was prepared for the DPPH radical reagent by measuring its absorbance at
different concentrations. DPPH reagent obeys the Beer-Lambert law at concentrations of 50-100 uM
[31]. The Beer-Lambert Law is the basis of all absorption spectrophotometry. Therefore, a plot
of absorbance against concentration for a cell of unit thickness (1cm) should give a straight line passing
through the origin [56], [57]. It was observed that a strict proportionality existed between the
absorbance and concentration. Hence, a regression line which passed through the origin was obtained.
The absorbance of the DPPH solution increased as the concentration increased as can be seen in
Table 1 and Figure 1. Furthermore, the regression line buttresses this observation with a correlation
factor of 0.99. Hence, the calibration curve obtained was used to correctly extrapolate subsequent
concentrations of residual DPPH free radicals during the anti-oxidant test. Thus, the curve displayed in
Figure 1 confirms the purity, integrity and suitability of the DPPH reagent for the anti-oxidant assay.
Determination of the Antioxidant Activity of Crude Extract, Fractions, HOO-1, HOO-2, Vitamins A, C and E
The reduction of the DPPH radical was determined by measuring its absorption at a wavelength of A
512nm. It was observed that the absorbance of DPPH decreased as the concentration of added free
radical scavenger (extract/fraction/isolate/standard anti-oxidant drug) increased which suggested that
the DPPH reagent was being reduced. The results of the reduction are as presented in Table 2.

The Radical Scavenging Activity (RSA %) or Percentage Inhibition (PI %) and the ICso values of
extract, fractions, isolates and standard anti-oxidant drugs were computed as Table 3 show. The RSA %
is an indicator of the anti-oxidant activity of extract/fraction/isolate/ standard anti-oxidant drug
[33],[34], [35], [36], [37], [38], [58]. The determined ICso for the extract and ethyl-acetate fraction
were marginally similar at 0.76 pg/ml. Also, the anti-oxidant activity demonstrated by butanol
fraction was equally marginal at 0.77pg/ml However, HOO-1 and HOO-2 gave moderate activity at
0.53 pg/ml and 0.56 pg/ml respectively which were comparably better than the anti-oxidant
activity obtained with vitamin A at 1.11pg/ml. Vitamin C recorded an ICso of 0.49ug/ml which was
comparatively better than the activity given by either HOO-1 or HOO-2 as can be seen in Table 3. The
anti-oxidant activities given by the extract, fractions, HOO-1 and HOO-2 were not surprising
because the phytochemical screening of the C. prostrata indicated the presence of terpenes,
flavonoids and tannins [44], [45], [46]. These classes of compounds have been reported in
previous studies to exhibit anti-oxidant activities [39], [59], [60], [61],[62],[63],[64], [65], [66]. The
results of the anti-oxidant assays have revealed a novel potential of C. prostrata as an anti-oxidant agent.
A closer examination of the chemical structures of vitamin C and HOO-2 indicates some striking
resemblance between the two chemical entities as presented in Figures 3 and 5. There is lactone ring
common to both chemical substances. The mechanism of action of the antiscurbitic activity of
vitamin C shows that there exists a 2H (2 hydrogen atom) stabilized resonance between the
ascorbic acid and the dehydroascorbic acid isomers as reflected in Figure 4 [56], [57].

HOO-2 gave an anti-oxidant activity of 0.56 pg /ml  which compare favourably with activity
afforded by vitamin C at 0.49pug/ml. Hence, it is proposed that the mechanism of action of the
antioxidant activty obtained with HOO-2 could have proceeded in the same way ( a 2H stabilized
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resonance) as that of vitamin C presented in Figure 5. Also, the importance of the radical scavenging
ability of certain phytochemical compounds have found useful applications in the extension of shelf-life
and control of deterioration of fatty foods, nutriceuticals and spices [67], [68], [69]. Apart from
the DPPH assay, other methods for determining the anti-oxidant activity of plants include
the hydrogen peroxide, nitric oxide, conjugated  diene, uper oxide, phosphomolybdenum,
peroxynitrile and xanthine oxidase assay methods and many others [26], [27].

H

— |
HOH,C C

|

HO OH

L - threo - 2, 3, 4, 5, 6 - pentahydroxy - 2 - hexenoic acid - 4-lactone (Ascorbic acid).
Figure 3: The structure of vitamin C

H H
| -2H | .
HOH,C C O = HoH,c —C ~
| < |
OH % 2H OH
—H-o0 0-H © ©

L - ascorbic acid Dehydroascorbic acid
(hydroxy isomer) (dehydro isomer)

Figure 4: The mechanism of action of antiscurbitic activity of vitamin C.

+2H
(dehydro isomer) \
-2H —r—OH

(hydroxy isomer)

7,9 - Ditertbutyl-1-oxaspiro-4, 5 (deca) - 6, 9- diene -
2, 8 - dione (compound 2)

Figure 5: The proposed mechanism of action of the anti-oxidant activity of HOO-2 (7,9-Diterbutyl-1-
oxaspiro-4,5 (deca)-6,9-diene-2,8-dione.

CONCLUSION
The rapid TLC analyses (using [-carotene and DPPH reagents) and spectrophotometric

determinations (DPPH reagent) carried out on Cyathula prostrata have revealed a novel potential of
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the plant for use as an anti-oxidant agent in the fight against the incidence of free-radicals implicated in
so many degenerative diseases.

ACKNOWLEDGEMENTS
The authors warmly acknowledge the material assistance of the Department of Pharmaceutical
and Medicinal Chemistry, University of Uyo, Nigeria.

REFERENCES

1. N Takasu; T Yamada, and Y Shimizu.(1987). Biochem. And Physio. Res. Comm,, 148:1527-1532.

2. D Bryan; (1996). Oxidative Stress. http://www.planthress.com/oxidative stress, (2011-05-12).

3. Ml Thabrew; RD Hughes and IG McFarlene (1998); Phytother. Res.,, 12(4): 288-290.

4. S Toda andY Shirataki; (1998). Phytotherapy Res.,, 12 (1): 59-61.

5. E Speroni; MC Guerra; A Minghett; N Cerspi-Perellino; P Pusini and A Roda,(1998). Phytother. Res., , 12: 98-

© ® N o

13.

14.
15.
16.
17.
18.

19.

20.

21.
22.
23.
24.
25.
26.
27.
28.
29.
30.
31
32.
33.
34.
35.
36.
37.
38.

39.
40.

41.

42.
43.

44,

100

GS Ashcroft; 1999Natural Cell Biology, , 1(3): 260-266.

M Burits and F Bucar; 2000Phytother. Res., , 14(5): 323-328.

JD Baxter; P Webb; G Grover and TS Scanlan; 2004 Trends in Endocrinol. Metabol,15:154-155

H Dufeng and C Arthur; (2004). Alcohol, Oxidative Stress and Free-radical Damage. http://www.niaa.
nih.com,, (2011-09-01).

. M Guyton. and B Hall; 2006 Textbook on Medical Physiology, 11th ed., Elsevier Publishers, London, 65-72.
. T Piper; 2006Stedman’s Medical Dictionary. Lippincott Williams and Wilkins, Philadelphia,56-57.
. B Nadier; Inflammation, (2007). Free Radicals, Oxidative Stress and  Anti-oxidants. http:// www.

beverlynadier .com/html/inflammation.html],, (2011-03-09).

JM  Dalziel; (1956). Useful Plants of West Tropical Africa. Crown Agents for Overseas Governments, and
Administrations, London, 52.

HM Burkill; (1985). Useful Plants of West Tropical Africa. Vol.1 Fam A-D. Royal Botanical Gardens, Kew,, 178.
I Etukudo; (2000). Forests- Our Divine Treasure. Dorand Publishers, Uyo, 164-165.

I Etukudo; ( 2003). Ethnobotany. Convectional and Traditional Uses of Plants. The Verdict Press, Uyo, 243.

P Kannappan and KS Sundaram; (2009).J. of Appl. Biosciences,, 13: 681-687.

A Trease and WC Evans; (2009). Pharmacognosy. 16th ed., W. B. Saunders Company, London, 154-155 and 246-
251.

RW Keay and FN Hepper; (1953). Flora of West Tropical Africa, 2nd ed, (F. WT Afr.). http://www.bpi.da.gov.ph,,
(2010-03-07).

MG Breyer-Brandwijk; (1962).In: Medicinal and Poisonous Plants of Southern and Eastern Africa. E. and S.
Livingstone Limited, London, , 1457.

MM Iwu; Handbook of African Medicinal Plants. (1993). C.R.C. Press, Florida, ,12.

JA Duke; (1984). Borderline Herbs. C.R.C. Press, Florida, , 21-24.

I Kayode and GM Kayode;(2008). Ethnobotanical Leaflets, 12: 44-45.

H Sies; (1991).American J. of Medicine,, 91: 315-385.

H Sies; (1993). Experimental Physio.,, 82 (2): 291-295.

GW Bunta and RU Ingold(1984). ; Science, , 224: 569-573.

A Dapkevicius; R Vanskulons; TA Van-Beer; (1998). ]JPH Linssen; J. of Sci. and Food Agric., 77 (1): 140-146.

V Bondet; W Brand-Williams and C Berset (1997). Lebansmittel Wissenshaft Und Technologie, , 30: 609-615.

M Cuendet; K Hostettmann and O Potterat; (1997). Helvelica Chimi Acta, , 80 (8): 1144-1152.

AJ Kirby and R]J Schmdt; (1997). Inter. J. of Pharmacol,, , 56: 103-108.

MS Blois; (1958). Nature,, 181:1199-1200.

W Brand-Williams; ME Cuvelier and C Bersect; (1995). Lebansmittel Wissenshaft Und Technologie, 28: 75-80.
SK Nagalapur and S Paramjyothi; (2010). The Bioscan,, 5(1): 105-108.

H Guangrong; ] Jiaxinand D Dehui; (2008). African. J. of Biotech.,, 7 (9): 1335-1338.

C Hu and DD Kitts. (2000). J. of Agric. and Food Chemistry, , 48: 1466-1472.

FE Khaled; HE Ahmed, F Amr; (2002). Food Chemistry,, 78 (3): 331-336.

RP Singh; MK Chidambara and GK Jayaprakash; (2002).J. of Agric. and Food Chemistry,50: 81-86.

R Nia; DH Paper, EE Essien; OH Oladimeji; KC Iyadi and G Franz; 2003 Nigerian J. of Physiol. Sci.,, 18(1& 2):
39-43.

HO Oladimeji; R Nia and E Oforah; (2007).]J. of Pharmacol. and Toxicol. 2(6): 580-585.

] Lebeau; G Furman; JL Bernier; P Durietz; E Teissier and N Cotelle; 2000Free-Radicals in Biology and
Medicine, , 29(9): 900-912.

GG Leitao; SG Leitao and W Vilegas; 2002Z Naturefursch, ,57(c): 1051-1055.

00 Odebiyi and A Sofowora; (1997). Lloydia, 8, 41: 234.

00 Odebiyi and A Sofowora; (1979).Phytochemical Screening of Nigerian Medicinal Plants-Part IL
2nd OAU/STRC Inter-African Symposium on Traditional Pharmacopoeia and African Medicinal Plants
OAU /STRC Publishers No 115, Lagos,, 216.

OH Oladimeji; R Nia; K Ajebesin; AC Igboasoiyi and B Dalandi; (2005). Global J. of Applied and Medical Sci.,
4(1& 2): 9-12.

BEPLS Vol 2 [8] July 2013 97|Page © AELS, India



45.

46.
47.
48.
49.
50.
51.

52.

53.

54.

55.

56.
57.

58.
59.

60.

61.
62.
63.
64.
65.

66.
67.
68.

69.

Oladimeji et al

HO Oladimeji; (2012). Chemical and Biological Studies on Cyathula prostrata (L.) Blume. Unpublished.
Ph.D. Thesis, University of Uyo, Uyo, Nigeria, , 189p.

HO Oladimeji and CO Usifoh; (2013). Inter. J. of Pharma. Sci. and Res 4(2): 628-633.

K Hillar; G Bada and T Schoopke; (1990). Planta Medica, , 56: 644.

JL Rios; L Cholbi; IA Huguet; A Nora; S Mariez; M Paya and JM Alcarez; (1990). Planta Medica, , 56: 644-645.
A Lamikanra; AO Ogundaini and FO Ogungbamila; (1990). Phytother. Res.,4(5): 198-200.

S Burapadaja and A Bunchoo; (1995). Planta Medica,, 61: 365-366.

H Harouna; R Faure; R Elias; R Debrauwer; L Saadu; M Balansard and G Boudon; (1995.Phytochemistry, ,
39(6): 1483-1484.

O Aiyelaagbe; BA Adeniyi; KE Adesogan; O Ekundayo and JB Gloer;(1998). Antimicrobial Activity of
Diterpenoids from Jatropha podagrica (Hook). A Conference on Natural Products in Drug Development. The
Antimicrobial Plant Research Group, Faculty of Pharmacy, Obafemi Awolowo University, Ile-Ife, Nigeria, 15.

R Adewunmi; JC Ibewuike; GO Onawunmiand OA Ogundaini. The Antimicrobial Activity of Fiscus species.
A Conference on Natural Products in Drug Development. (1998). The Antimicrobial Plant Research Group,
Faculty of Pharmacy, Obafemi Awolowo University, Ile-Ife, Nigeria, 2.

JC Ibewuike; IN Okeke; F Mortimer; P] Houghton and AO Ogundaini;(1998). Antimicrobial Principles of
Mitracarpus scaber (Zuuc). A Conference on Natural Products in Drug Development. The Antimicrobial Plant
Research Group, Faculty of Pharmacy, Obafemi Awolowo University, Ile-Ife, Nigeria, 4.

SK Adesina; O Idowu; AO Ogundaini; H Oladimeji; TA Olugbade; GO Onawunmiand M Pais; (2000).
Phytother.Res., 14(1): 371-374.

AA Olaniyi; (1989). Essential Medicinal Chemistry. 1st edn. Shaneson C. I. Limited, Ibadan,137-154.

AA Olaniyi; (2000). Principles of Quality Assurance and Pharmaceutical Analysis. Mosuro Publishers,
Ibadan, 151-158, 216-217, 264-269 and 443-457.

S Meir; ] Kanner and B Akiri; (1995).]. of Agric. and Food Chemistry, 43: 1813- 1815.

M Tsimidouand D Boskou; Antioxidant Activity of Essential Oils from the Plants of Laminaceae Family.
In: G. Charalampous Spices, Herbs and Edible Fungi. Elsevier Publishers, Amsterdam, 1994, 273-284.

V Lagouri and D Boskou; (1995). Screening for Anti-oxidant Activity of Essential Oils Obtained from Spices. In:
Charalampous G. Food Flavours. Generation, Analysis and Process Influence. Elsevier Publishers, Amsterdam,
1995, 869-874.

T Yokosawa; E Dong; Z Liu and M Shimizu;(1997). In-vitro, 11: 446-449.

RS Daniel; CM Bifu, KS Devi and KT Augusti; (1998). Indian J. of Exptal Biology, 36: 902-906.

J Grassmann; D Schneider; D Weiser and EF Elsmer; (2001). Arzneimittel-Forschung, 51: 799-805.

TE Alemika; GO Onawunmi and TA Olugbade;(2004). J. of Pharma. and Bioresources, 1(1): 7-11.

G Malaya; KM Upal; SK Ramanathan; S Thangave; L Madgula; V Mohan. (2004). J. of Pharmacol Sci., 94:
177-184.

K Svoboda; JD Brooker and] Zrustova; (2006). Acta. Horticulture (SHS), 2006, 709(1): 33-43.

PG Thomas and AM Wade; (2001). Official Gazette of the United States and Trade Mark Office Patent, 1253: 2.

A Braca; M Polili; R Sanogo; H Sanou. (2003).1 Morelli; C Pizza and N De-Tommasi;J. of Agric. and Food
Chemistry, 51(23): 6689-6695.

CM Liyana-Pathirana and F Shahidi; (2006). J. of Sci. and Food Agric.,86 (3): 477-485.

Citation of this Article
Olawale H. Oladimeji , Cyril O. Usifoh, Emmanuel E. Attih. Novel Anti-oxidant Activity of Cyathula prostrata (L.)
Blume . Bull. Env. Pharmacol. Life Sci., Vol 2 (8) July 2013: 91-98

BEPLS Vol 2 [8] July 2013 98|Page © AELS, India



