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ABSTRACT 

The phytochemical screening and in-vitro antimicrobial activities of methanolic leaf extract of Cnidoscolus aconitifolius were 
investigated. The proximate analysis showed that the leaves contained moisture (5.35%), ash (13.69%), crude protein (18.74%), fat 
(11.95%), fibre (9.81%) and carbohydrate (40.48%). The mineral analysis in mg/100g indicated that leaves contained Sodium (77.32), 
Potassium (58.45), Calcium (44.82), Magnesium (23.46), Zinc (0.02), Copper (0.004), Iron (0.06) while Lead was absent. The 
phytochemicals present in the leaves of C. aconitifolius were alkaloids, tannins, saponin, flavonoids and cardiac glycoside while 
steroids, phlobatannin and terpenoids were not detected. Antimicrobial activities were assayed using the concentrations of 500, 
250, 125, 62.5 and 31.25mg/ml. The antibacterial effects of the extract showed that Klebsiella pneumonia had a zone of inhibition 
that varied from 1.0mm (125mg/ml) to 4.5mm (500mg/ml), Psuedomonas aeruginosa with a zone of inhibition of 1.5mm 
(125mg/ml) to 5.0mm (500mg/ml), similarly, Escherichia coli had a zone of inhibition of 1.0mm (125mg/ml) to 3.5mm (500mg/ml). 
Staphylococcus aureus had a zone of inhibition of 1.0mm (62.5mg/ml) to 6.5mm (500mg/ml). However, all test bacteria were 
resistant to the extract at lower concentrations of 31.25mg/ml and 62.5mg/ml except S. aureus. The effect of methanolic extract of 
C. aconitifolius on radial mycelial growth of the test fungi after varied hours of incubation showed that Aspergillus tamari had a 
percentage inhibition that ranged from 22% (31.25mg/ml) to 100% (500mg/ml) at 24hrs, similarly it had a percentage inhibition of 
12% (31.25mg/ml) to 76% (500mg/ml) at 72hrs. A. niger had a percentage inhibition of 9% at 31.25mg/ml to 91% at 500mg/ml after 
24hrs, but it completely inhibited the growth at 31.25mg/ml and 72% at 500mg/ml after 72hrs of incubation. This study showed that 
C. aconitifolius could be a potential antimicrobial agent for the treatment of infections and a good dietary source of nutrients.   

Keywords: Phytochemical screening, Proximate analysis, Antimicrobial activities, Methanolic extract, Cnidoscolus aconitifolius. 

 
INTRODUCTION 

Nature has been a source of medicinal treatments for 
thousands of years and plant-based systems continue to 
play an essential role in the primary health care of 80% of 
the world’s developing countries.1 These plants that 
possess therapeutic properties or exert beneficial 
pharmacological effects on animal body are generally 
designated as “Medicinal Plants”.2 

Cnidoscolus aconitifolius which belongs to the family 
Euphorbiaceae is an evergreen, drought-deciduous shrub 
up to 6m in height with alternate palmate lobed leaves 
and milky sap. The leaves are large, 32cm x 30 wide on 
succulent petiole.3 It originated as a domesticated leafy 
green vegetable in the Maya region of Guatemela, Belize, 
South–East Mexico during pre-Cambrian period3 and due 
to its ease of cultivation and potential productivity, the 
plant has spread all over the world including the tropic.4 
The leaves and shoot are taken as laxative, diuretic, 
circulatory stimulants, to stimulate lactation and to 
harden fingernails.5,6 Like most food plants such as Lima 
beans, cassava and many leafy vegetables, the leaves 
contain hydrocyanic glycoside, a toxic compound that is 
easily destroyed by cooking.5  

The medicinal plants extract exert their inhibitory 
activities on microorganisms in different ways which 
eventually cause death or static effect.7 Some of these 

natural products have been approved as new 
antimicrobial drugs but there is an urgent need to identify 
novel substances/drug that are active towards pathogens 
with high resistance.8 

This study was aimed to determine the nutritional value, 
phytochemical properties and the antimicrobial activities 
of C. aconitifolius. 

MATERIALS AND METHODS 

Collection of Plant Material 

The fresh leaves of C. aconitifolius were collected from 
the University Farm, University of Ado-Ekiti, Ekiti-State. 
Botanical identification and authentication were done at 
the Herbarium section of the Department of Plant 
Science, University of Ado-Ekiti, Nigeria. 

Preparation of Plant Extract 

The leaves of the plants were air-dried at room 
temperature for 3 weeks. The dried leaves were ground 
into fine powder using laboratory mortal and pestle. The 
methanolic extract was prepared by soaking 1.5kg of 
powdered sample into 1000ml of distilled methanol for 
5days. After which the supernatant was decanted and 
evaporated to dryness using a rotary evaporator at 40OC. 
The dried extract was kept in the refrigerator at 4OC until 
required for use. 
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Determination of Antimicrobial Activities 

Source of Microorganism 

The test bacteria used were Staphylococcus aureus, 
Pseudomonas aeruginosa, Klebsiella pnuemoniae and 
Escherichia coli while the fungi used were Aspergillus 
tamarri and Aspergillus niger. They were obtained from 
the Research Laboratory of the Department of Obstestric 
and Gynaecology, College of Medicine, University of 
Lagos, Nigeria. The bacteria were maintained on Nutrient 
Agar and the fungi on Potato Dextrose Agar and stored at 
4OC until ready for use. 

Standardizaion of inocula 

The test bacteria were grown (in separate tubes) at 37°C 
in Mueller-Hilton (Oxoid)broth McFarland standard) at 
optical activity of 625 nm with Mueller- Hilton (Oxoid) 
broth and stored at 4°C to arrest further bacteria 
growth/multiplication.9 

Antibacterial testing 

Paper disc method as described by Fagbohun et al.,10 was 
used. About 0.1ml of standardized inoculum of each of 
the test bacteria was aseptically transferred to each petri-
dishes containing solidified nutrient agar. A sterile glass 
spreader was used to spread this evenly over the surface 
of the nutrient agar. The plates were allowed to dry for 
one hour of pre-diffusion. Sterile filter discs (6.00mm in 
diameter) were soaked in various concentrations of the 
methanolic extract (500, 250, 125, 62.5 and 31.25mg/ml). 
Enough time was allowed for the solvents to dry before 
transferring the discs to the surfaces of the agar plates by 
a pair of sterile forceps. For control experiment, the 
paper discs were soaked in extracting solvent. The plates 
were incubated at 30OC for 24hours after which the zone 
of inhibition were measured. All plates were made in 
duplicate. 

Antifungal testing 

Radial mycelial growth assay technique of Smith11 and 
Odeyemi and Fagbohun12 were used whereby sterile 
plant extracts of the following concentration 500, 250, 
125, 62.5 and 31.25mg/ml were introduced aseptically 
into sterile petri-dishes. About 18 ml of sterilized PDA was 
added to each of the dishes containing the various 
concentration of the plant extracts. The plates were 
swirled carefully to ensure proper mixing and allowed to 
set. Mycelial discs (6 mm diameter) taken from the 
advancing edges of 3 – 5 days old culture of each of the 
test fungi on PDA were placed centrally on the cooled 
seeded agar plates, incubated at 28°C. The radial mycelial 
growth was measured every 24 h for 5 days. All the plates 
were in duplicate and the test carried out twice. Control 
plates were treated as described above using the 
extracting solvent (methanol) only. 

Phytochemical analysis of C. aconitifolius 

Quantitative phytochemical screenings to determine the 
presence of alkaloids, tannins, saponins steroids, 

phlobatannin, terpenoids, flavonoid and cardiac 
glycosides using standard methods as described by 
Harbone13, Trease and Evans14, and Sofowora15 were 
carried out. 

Proximate analysis 

The proximate analyses of the sample for moisture, ash, 
fibre and fat were done by the method of AOAC.16 The 
nitrogen was determined by micro-Kjeldahl method as 
described by Pearson17 and the percentage nitrogen was 
converted to crude protein by multiplying with 6.25. 
Carbohydrate was determined by difference. All 
determinations were performed in duplicates. 

Mineral analysis 

The mineral was analyzed by using a flame photometer 
(Model 405 Corning, UK), using NaCl and KCl to prepare 
the standards. All other metals were determined by 
atomic absorption spectrophotometer (Pekin-Elmar 
Model 403, Norwalk CT, USA). All determinations were 
done in duplicates. All chemicals used were analytical 
grade (BDH, London). Earlier, the detection limit of the 
metals was determined according to Techtron.18 The 
optimum analytical range was 0.1 – 0.5 absorbance unit 
with a coeffient of variation of 0.87 - 2.20%. All the 
proximate values were reported as percentage while the 
minerals were reported as milligram/100 grams. 

RESULTS AND DISCUSSION 

The results of the proximate analysis of C. aconitifolius 
leaves are shown on Table 1. The amount of carbohydrate 
and fibre present were 40.48% and 9.81% respectively. 
The carbohydrate content is lower compared to 72.57% in 
Anisopus mannii19, 75% in Corchorus tridens20, 54.20% in 
Ipomoea aquatica21, 51.8% in Moringa stenopetala 
leaves22. However, the value is higher when compared to 
17.75 and 10.62% in Cocos nucifera23.  

Table 1: Result of Proximate analysis of C. aconitifolius 
leaves (%) 

Test Percentage of dried samples 
Ash 13.69 
Moisture Content 5.35 
Crude Protein 18.74 
Fat 11.95 
Fibre 9.81 
Carbohydrate 40.48 

The plant is a good source of carbohydrate when 
consumed because it meets the Recommended Dietary 
Allowance (RDA) values e.g. children (40%), adults (40%), 
pregnant women (30%) and lactating mothers (25%).24 
The fibre content of the leaves is higher compared to 
3.7% in Ipomoea batatas leaves.20 But lower when 
compared to 17.67% in Ipomoea aquatica21, 45.70-
46.05% (dry weight) reported as dietary fibre in Japanese 
Ipomoea batatas25 and 89.64% reported in Anisopus 
mannii19. High fibre content in food causes intestinal 
irritation and lower nutrient bioavailability.26 Apart from 



Volume 13, Issue 1, March – April 2012; Article-005                                                                                              ISSN 0976 – 044X 

 

International Journal of Pharmaceutical Sciences Review and Research                                                   Page 30 
Available online at www.globalresearchonline.net 

 

negative effect, intake of fibre can stimulate weakening 
hunger, stimulating peristaltic movement and lower the 
serum cholesterol level.27,21 The composition of ash and 
moisture content in the leaves of C. aconitifolius are 
13.69% and 5.35%. The amounts of moisture content 
compared favourably with 8.41% in Anisopus mannii.19 
However, it is lower when compared to 50.19, 63.51 and 
29.19% in the leaf, stem and root of Nypa fructican 
respectively.28 High moisture content enhances microbial 
growth and enzyme activity.29 This suggests that dried 
leaves of C. aconitifolius will not promote microbial 
growth and enzyme activity since its water content is low. 
Also, the ash content (13.69%) compared favorably with 
10.36% reported in Anisopus mannii19 and 14.44% in 
leaves of Ipomoea aquatica grown in Vietnam.30 It is 
lower compared to 17.87% found in leaves of Ipomoea sp 
grown in Swaziland.31 But it is higher compared to 1.19 
and 1.66% in healthy and infected Cocos nucifera.23 The 
ash content of these leaves is an indication that the 
leaves contain nutritionally important mineral elements.21  

The leaves also contained 18.74% of crude protein. It is 
high when compared to 8.40% in Anisopus mannii19, 
6.30% in Ipomoea aquatica leaves.21 However, it is lower 
compared to 24.37-29.46% reported in Ipomoea 
batatas.32 It compared favourably with 17.50% in Cinetum 
africana33 and 19.79% in Urena lobata10. This showed that 
C. aconitifolius leaves have potential benefit as proteins 
are essential for the synthesis of body tissues and 
regulatory substance such as enzyme and hormones.34 
The plant is considered a good source of protein because 
it provides more than 12% of caloric value of protein.17  

The value for fat in the leaves was 11.95%. This value is 
lower when compared to 20.27% and 40.75% in healthy 
and infected Cocos nucifera23 but compared moderately 
with 8.71% in Baseila alba35 and 10.21% in Urena lobata 
L.10 Dietary fat increases the palatability of food by 
absorbing and retaining flavours.36 

Table 2: Result of Mineral analysis of C. aconitifolius 
leaves (mg/100g) 

Tests Results (mg/100g) 
Sodium 77.32 

Potassium 58.45 
Calcium 44.82 

Magnesium 23.46 
Zinc 0.02 

Copper 0.004 
Iron 0.06 
Lead Absent 

The mineral compositions of C. aconitifolius leaves in 
mg/100g were shown in Table 2. It contained Sodium 
(77.32) and Potassium (58.45). The value of Potassium in 
C. aconitifolius leaves is lower when compared to that 
reported for Anisopus manni (1700)19 and higher when 
compared to 0.91mg/100g in leaves of Boerhavia diffusa 
and 0.78mg/100g in Commelina nudiflora.37 Sodium is 

associated with Potassium in the body in maintaining 
acid-base balance and nerve transmissions.38 High 
concentration of Sodium is disadvantageous because 
Potassium depresses blood pressure while Sodium raises 
blood pressure, thus the level of Sodium in these leaves 
may cause hypertension and atherosclerosis when 
consumed.21 

The value of iron present in the leaves was 0.06mg/100g. 
The concentration of iron in C. aconitifolius leaves is 
lower compared to 156mg/100g in Anisorus mannii19, 
75.9mg/100g and 102.40mg/100g in whole seeds and 
seed nut of Tamarindus indica respectively.39 However, it 
compared favourably with 0.91mg/100g reported for 
Asparagus officinalis.40 This low amount of iron in leaves 
of C. aconifolius is an indication that it could not serve as 
a good source of Iron, since daily requirement is 
1.00mg/100g. 41,25 

The values of Manganese and Copper in the leaves were 
23.46mg/100g and 0.004mg/100g respectively. This 
suggests that the plant could be an important modulator 
of cells functions, play a vital role in the control of 
diabetes34 and cannot be used for substitute as blood 
forming leafy vegetables41 respectively.  

The calcium content was 44.82mg/100g. This value is 
lower compared to 101mg/100g in Vietnamese Ipomoea 
aquatica leaves30 and 100mg/100g in Indian Solanum 
tubirosam42. But higher when compared to 10mg/100g in 
whole seed of Tamarindus indica and compared 
favourably with 31mg/100g in seed nuts of T. indica39. 
Therefore, it is possible for C. aconitifolius to serve as a 
rich source of minerals involved in bone formation43. 

Zinc value was 0.02mg/100g. This implies that the leave is 
not a good source of Zinc and therefore may not be 
involved in normal functioning of immune system. 

In this study, Lead was not detected in the leaves. This is 
in great contrast to the findings of Proph et. al.,44 who 
reported Lead to have a concentration of 2.71mg/100g in 
Caesalpina pulcherrima. Sometimes, anti-nutrients form 
complexes with these nutritionally important minerals 
such as Zn2+, Ca2+, Mg2+, Cu2+, Fe2+, Mn2+, Co2+ thereby 
preventing efficient absorption by the body systems.45 

Table 3: Results of Phytochemical Screening of C. 
aconitifolius leaves 

Tests Results 
Alkaloids +ve 
Tannins +ve 
Saponin +ve 
Steriods -ve 

Phlobatannin -ve 
Flavonoids +ve 
Terpenoids -ve 

Cardiac glycoside +ve 
+ve = Presence of constituent  
 -ve = Absence of constituent 
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The results of phytochemical analysis of leaves of C. 
aconitifolius are shown in Table 3. It showed that the 
plant contained alkaloids, tannins, saponin, flavonoids 
and cardiac glycoside while steroids, phlobatannins and 
Terpenoids were absent. This is similar to the findings of 
Okoli et al.,46 who detected the bioactive compounds 
such tannins, saponin, flavonoids, cardiac glycoside, 
alkaloids in Euphorbia hirta. Alkaloids present have been 
reported as one of the largest group of phytochemicals in 
plant with amazing effects on humans47 and have been 
used for treatment of intestinal infections associated with 
AIDS and hypertension48,49. Another constituent of leaves 
of C. aconitifolius was tannin. Parekh and Chanda50 
reported that tannins are known to react with proteins to 
provide the typical tanning effect which is important for 
the treatment ailment of inflamed or ulcerated tissues. 
Studies have shown that saponin which was also detected 
have been used for treatment of hyperglycaemia and that 
dietary source of saponins offer preferential 
chemopreventive strategy in lowering the risk of human 
cancer51,52. Flavonoids, another constituent of C. 
aconitifolius leaves extract exhibited a wide range of 
biological activities like antimicrobial, anti-inflammatory, 
analgesic, anti-allergic, cytostatic and antioxidant 
properties.53 The antimicrobial attributes of these 
bioactive constituents have been associated with their 
abilities to inhibit cell wall formation in fungi54, intercalate 
with DNA55 and inactivate microbial adhesions and 
enzyme56. 

The antibacterial effects of the extract are shown in Table 
4. Klebsiella pneumonia had a zone of inhibition that 

varied from 1.0mm (125mg/ml) to 4.5 (500mg/ml), P. 
aeruginosa had a zone of inhibition of 1.5mm 
(125mg/ml)to 5.0mm (500mg/ml), similarly, E. coli had a 
zone of inhibition of 1.0mm (125mg/ml) to 3.5mm 
(500mg/ml), S. aureus had a zone of inhibition of 1.0mm 
(62.5mg/ml) to 6.5mm (500mg/ml). This is similar to the 
findings of Kalyoneu et al.,57 who reported that various 
extracts of Rubia tinctorum L. showed inhibitory effects 
against the test bacteria (E. coli, Bacillus subtilis, 
Micrococcus luteus, S. aureus, P. aeruginosa) with zones 
of inhibition. Similarly, Nkomo and Kambizi58 reported 
that Gunnera perpensa extracts from both methanol and 
water were inhibitory to all gram positive bacteria (S. 
aureus, S. epidermidis, Bacillus cereus, Micrococcus 
kristinae and Streptococcus faecalis) tested. However, all 
the test bacteria were resistant to the extract at lower 
concentrations of 31.25mg/ml and 62.5mg/ml without 
zones of inhibitions except S. aureus. This is similar to the 
findings of Matheshwari and Kumar59 who reported that 
aqueous extract of Abelmoschus moschatus did not 
exhibit any antibacterial activity against E. coli, Bacillus 
megaterium, Bacillus subtilis, Proteus mirabilis, Proteus 
vulgaris, Klebsiella pneumonia, Corynebacterium 
diphtheriae, S. typhii, P. aeruginosa, Shigella flexneri. The 
extract had a weak antibacterial activity on the test 
bacteria at 31.25mg/ml and 62.5mg/ml with each test 
organism showing no zone of inhibition. Similarly, it had a 
strong bacteriostatic effect on S. aureus with zone of 
inhibition of 6.5mm at concentration of 500mg/ml while 
the control was 0.0mm.   

 
Table 4: Antibacterial activities of the methanolic extract of C. aconitifolius leaves using paper disc method 

Concentration of 
the Extract (mg/ml) 

Test Bacteria 
Klebsiella pneumoniae Pseudomonas aeruginosa Staphylococcus aureus Escherichia coli 

Control 0.0 0.0 0.0 0.0 
31.25 0.0 0.0 0.0 0.0 
62.50 0.0 0.0 1.0 0.0 
125 1.0 1.5 3.0 1.0 
250 3.0 2.0 4.0 2.0 
500 4.5 5.0 6.5 3.5 

 

Table 5: Effect of the Methanolic extract of C. aconitifolius leaves on Radial Mycelial Growth (in mm) of Aspergillus niger 
and Aspergillus tamarii. 

Test Fungi 
Time of 

incubation 
in hours 

500 
mg/ml 

% Inh. 
250 

mg/ml 
% Inh 

125 
mg/ml 

% Inh 
62.5 

mg/ml 
% 

Inh 
31.25 

mg/ml 
% Inh. C 

Aspergillus 
tamarri 

24 0 100 2 78 3 67 5 44 7 22 9 
48 2 83 5 58 6 50 9 25 11 11 12 
72 6 76 12 52 14 44 20 20 22 12 25 

Aspergillus niger 
24 1 91 3 73 5 55 8 27 10 9 16 
48 4 75 7 56 10 38 13 9 15 6 16 
72 6 72 10 55 14 36 20 9 22 0 22 

 
The results of the effect of the extract on radial mycelial 
growth of the test fungi under varied hours of incubation 
are shown on Table 5. Aspergillus tamarii had a 
percentage inhibition that varied from 22% (31.25mg/ml) 

to 100% (500mg/ml) at 24hrs, similarly, it had a 
percentage inhibition of 11% (31.25mg/ml) to 83% 
(500mg/ml) at 48hrs and at 7hrs of incubation, A. tamarii 
had a percentage inhibition of 12% (31.25%) to 76% 
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(500mg/ml) while A. niger had a percentage inhibition of 
9% (31.25mg/ml) to 91% (500mg/ml) at 24hrs, it had a 
percentage inhibition of 6% (31.25mg/ml) to 75% 
(500mg/ml) at 48hrs and after 72hrs, A. niger exhibited a 
percentage inhibition of 0% (31.25mg/ml) to 72% 
(500mg/ml). The result of this study showed that radial 
mycelial growths of both test fungi were inhibited as the 
concentration of the extract increased. This is similar to 
the findings of Shailini and Rachana60 who reported that 
increased concentrations of methanolic crude extract of 
Tectona grandis, Shilajit and Valeriana wallachi inhibited 
the spore germination of Alternaria cajani, 
Helminthosporium spp., Bipolaris spp., Curvalaria lunata 
and Fusarium spp. similarly, Donlaporn and Suntornsuk61 
reported the fungistatic effects of Jatropha curcas seeds 
extract on Phythium aphanidermatum and Fusarium 
semitectum. However, this result differed greatly from 
the findings of Erturk et al.,62 who found that the 
essential oils from Coriandum sativum did not show 
inhibitory effect against A. niger. In this present, the 
extract of C. aconitifolius leaves was more effective 
against A. tamarii than A. niger at different incubation 
periods. 

The antimicrobial activity exhibited by this leaf was due to 
the presence of certain phytochemicals such as alkaloids, 
saponin, tannin, flavonoids and cardiac glycoside (Table 
3). This is similar to the findings of Sokomba et al., 63 who 
reported that methanolic leaf extract of Synclisia scabrida 
exhibited significant activity against the pathogens tested 
due to the presence of high amount of flavonoids and 
alkaloids that are also known to possess antimicrobial 
activity. 

CONCLUSION 

This research work showed that C. aconitifolius leaves 
could be a potential antimicrobial agent for treatment of 
diseases and ailments and could also be a good source of 
minerals. However, it is unwise to eat raw C. aconitifolius 
leaves because it contains hydrocyanogenic glycoside 
which is toxic in nature. Therefore, cooking before 
consumption is encouraged. 

REFERENCES 

1. Zolfaghari B, Ghannadi A. Research in Medical Sciences. Journal 
of Isfahan University Medical Science. 6, 2000, 1-6. 

2. Hill AF. Economy Botany: A Textbook of Useful Plants and Plants’ 
Products. 2nd Edition. 1953, McGraw Hill Book Company Inc., New 
York. 

3. Ross-Ibarra J, Molina-Cruz A. The Ethnobotany of Chaya 
(Cnidoscolus aconitifolius): A Nutritious Maya Vegetable. Journal 
of Ethnobotany. 56, 200, 350-364. 

4. Donkoh A, Kese AG, Atuahene CC, Chemical Composition of 
Chaya leaf meal (Cnidoscolus aconitifolius) and availability of its 
amino acids to chicks. Animal Feed Science and Technology. 30, 
1990, 155-162.  

5. Rowe L, Plant guards secret of good health. Valley Morning Star. 
Sept. 4, 1991, A1, A12. 

6. Atuahene CC, Poku-Prempeh B, Twun G, The Nutritive Values of 
Chaya leaf meal (Cnidoscolus aconitifolius). Studies with Broilers 
Chicken. Animal Feed Science and Technology. 77, 1999, 163-172. 

7. Gills LS, Ethnomedical uses of Plants in Nigeria. Uniben Press, 
University of Benin. 1992, Pp. 125-354, 276. 

8. Cragg GM, Newman DJ, Snader KM, Natural Products in drug 
discovery and development. Journal of Natural Products 60, 
1997, 52-60. 

9. Bauer AW, Kirby WW, Shorries JC, Turicks M, Antibotics 
susceptibility testing by a standard single disc method. American 
Journal of Clinical Pathology 45, 1966, 493-496. 

10. Fagbohun ED, Asare RR, Egbebi AO, Chemical composition and 
antimicrobial activities of Urena lobata L. (Malvaceae) Journal of 
Medicinal Plant Research 4(13), 2010  In Press. 

11. Smith DA, Observation on the fungi toxicity of the phytoalexin, 
kievitone. Phytopathol. 68, 1978,  81-87. 

12. Odeyemi AT, Fagbohun ED Antimicrobial Activities of the extracts 
of the peel of Dioscorea rotundata L. Journal of Applied and 
Environmental Science. 1, 2005, 37-42. 

13. Harborne JB Phytochemical Methods. London, Chapman and Hall 
Ltd. 1984, Pp. 49-188. 

14. Trease GE, Evans WC, Pharmacognosy. 11th Ed., Tindall Ltd, 
London, 1985, Pp 60-75. 

15. Sofowora EA Medicinal  plants and traditional medicine in Africa. 
Spectrum books Ltd., Ibadan, Nigeria. 2008, Pp. 289. 

16. AOAC Official Methods of Analysis. 15th Edition. Association of 
Official Analysis Chemists. Washington D. C. 2005, Pp. 774-784. 

17. Pearson DH, Chemical Analysis of Foods. Churchhill London. 
1976, Pp.335-336. 

18. Techtron V, Basic Atomic Absorption Spectroscopy: A Modern 
Introduction, Domican Press, Victoria, Australia. 1975, pp. 104-
106. 

19. Aliyu AB, Musa AM, Sallau MS, Oyewale AO, Proximate 
composition, mineral elements and anti-nutritional factors of 
Anisopus mannii N. E. B. (Asclepiadaceae). Trends Applied Sci. 
Res. 4, 2009, 68-72. 

20. Asibey-Berko E, Tayie FAK, Proximate analysis of some under 
utilized Ghanian vegetables. Ghana Journal of  Science 39, 1999, 
8-16. 

21. Umar KJ, Hassan LG, Dangoggo SM, Ladan MJ, Nutritional 
composition of Water Spinach (Ipomea aquatica Forsk.) leaves. 
Journal of Applied Science. 7, 2007, 803-809. 

22. Onifade AK, Jeff-Agboola YA, Effect of fungal infection on 
proximate nutrient composition of coconut (Cocos nucifera Linn) 
fruit. Journal of Food Agriculture and Environment 1(2), 2003, 
141-142. 

23. FND Food and Nutrition Board, Institute of Medicines. National 
Academy of Sciences. Dietary reference intake for energy, 
carbohydrate, fibre, fat, fatty acids, cholesterol, protein and 
amino acid (micro-nutrients). 2002, www.nap.edu. 

24. Ishida HH, Suzuno N, Sugiyama S, Innami T, Todokoro T, 
Maekawa A, Nutritional and evaluation of chemical component 
of leaves, stalks and stems of sweet potatoes (Ipomoea batatas 
poir). Food Chemistry. 68, 2000, 359-367. 

25. Vadiel V, Janardhanan K, Chemical composition of the 
underutilized legume Cassia hirsuta L. Plant Foods Human 
Nutrition. 55, 2000, 369-381. 

26. Ramula P, Rao PU, Dietary fibre content of fruits and leafy 
vegetables. Nutrition News 24, 2003, 1-6. 



Volume 13, Issue 1, March – April 2012; Article-005                                                                                              ISSN 0976 – 044X 

 

International Journal of Pharmaceutical Sciences Review and Research                                                   Page 33 
Available online at www.globalresearchonline.net 

 

27. Odoemena CSI, Ekpo BAJ, Phytotherapeutic potentials and 
biochemical study of Nypa fructicans (Wurmb). Journal of 
Pharmacology and Bioresources 2, 2005, 89-92.  

28. Adejumo TO, Awosanya OB, Proximate and mineral composition 
of four edible mushroom species from South Western Nigeria. 
African Journal of Biotechnology 4, 2005, 1084-1088. 

29. Ogle BM, Ha-Thi AD, Mulokozi G, Hambraeus L, Micronutrient 
composition and nutritional importance of gathered vegetables 
in Vietnam. International Journal of Food Science Nutrition 52, 
2001, 485-499. 

30. Ogle BM, Grivetti LE, Legacy of the chameleon: Edible wild plants 
in the kingdom of Swaziland, Southern Africa: A cultural, 
ecological, nutritional study. Part IV. Nutritional analysis and 
Conclusion. Ecology and Food Nutrition 17, 1985, 41-64. 

31. Monamodi EL, Bok I, Karikari SK, Changes in Nutritional 
composition and yield of two sweet potato (Ipomoea batatas L.) 
cultivars during their growth in Botswana. UNISWA J. Agric. 11, 
2003, 5-14. 

32. Ekop AS, Determination of chemical composition of Gnetum 
africana (AFANG) seeds. Pakistan Journal  Nutrition 6(1), 2007, 
40-43. 

33. Vaughan JG, Judd PA, The Oxford Book of Health Foods: A 
Comprehensive Guide to Natural Remedies. 1st Edition, Oxford 
Univ. 2003, Press. New-York.  

34. Akindahunsi AA, Salawu SO, Phytochemical screening and 
nutrient-antinutrient composition of selected tropical green 
vegetables. Africa Journal of  Biotechnology 4, 2005, 497-501. 

35. Antia BS, Akpan EJ, Okon PA, Umoren IU, Nutritive and Anti-
Nutritive Evaluation of sweet potatoes Ipomoea batatas leaves. 
Pakistan  Journal of  Nutrition 5(2), 2006, 166-168. 

36. Ujowundu CO, Igwe CU, Enemor VHA, Nwaogu LA, Okafor OE, 
Nutritive and anti-nutritive properties of Boerhavia diffusa and 
Commelina nudiflora leaves. Pakistan. Journal of Nutrition 7, 
2008, 90-92. 

37. Setiawan L, Effect of Tribulus terestris L. on sperm morphology. 
Airlangga University, Surabaya, Indonesia.1996. 

38. Yussuf AA, Mofio BM, Ahmed AB, Proximate and mineral 
composition of Tamarindus indica Linn. 1763 seeds. Sci. W. Journ. 
2(1), 2007, 1-4. 

39. Aberoumand A, Proximate and mineral compostion of the 
Marchubeh (Asparagus officinalis) in Iran. W. Journal of Diary and 
Food Sciences. 4(2), 2009, 145-149. 

40. Bogert I, Briggs GM,  Calloway DH, Nutrition and Physical fitness. 
WB. Saunders and Co. Philadelphia, USA., 1973 

41. Singh V, Ciarg AN, Availability of essential trace elements in 
Indian cereals, vegetables and spices using INAA and the 
contribution of spices to daily dietary intake. Food Chem. 94, 
2006, 81-89. 

42. Okaka JC, Akobundu ENT, Okaka CAN, Food and Human Nutrition, 
an Integrated Approach. O. J. C. Academic Pub. Enugu, Nigeria, 
2006. 

43. Proph TP, Ihimire IG, Madusha AO, Okpala HO, Erebor JO, Oyinbo 
CA, Some anti-nutritional and mineral contents of extra-
cotyledonous deposit of pride of barbados (Caesalpina 
pulcherrima). Pak. J. Nutri., 5, 2006, 114-116. 

44. Aletor VA, Omodara OA, Studies on some leguminous browse 
plants with particular reference to their proximate, mineral and 
some endogenous anti-nutritional constituents. Anim. Feed Sci. 
Technol. 46, 1994, 343-348. 

45. Okoli RI, Turay AA, Mensah JK, Aigbe AO, Phytochemical and 
Antimicrobial Properites of Four Herbs from Edo-State, Nigeria. 
Report and Opinion. 1(5), 2009, 67-73. 

46. Kam PC, Liew A, Traditional Chinese herbal medicine and 
anaesthesia. Anaesthesia. 57(11), 2002, 1083-1089. 

47. Akinpelu DA, Onakoya TM, Antimicrobial activities of medicinal 
plants used in folklore remedies in South-West. African J. 
Biotechnol. 5, 2006, 1078-1081. 

48. McDevitt JY, Schneider DM, Katiyar SK, Edhnd TD, Berberine a 
candidate for the treatment of diarrhea in AIDS patients, abstr. 
175. In Program and Abstracts of the 36th Interscience 
Conference on Antimicrobial Agents and Chemotherapy, 
American Society for Microbiology, Washington, D. C, 1996 

49. Parekh M, Chanda K, In Vitro antibacterial activity of crude 
methanol extract of Woodfordia fruticosa Kurz flower 
(Lythaceae). Braz. J. Microbiol. 38, 2007, 2 

50. Lewis WH, Elvin-Lewis MP, Medicinal Plants as sources of new 
therapeutics. Ann. Mo. Bot. Gard. 82, 1995, 16-24. 

51. Olaleye MT, Cytotoxicity and antibacterial activity of methanolic 
extract of Hibiscus sabdariffa. J. Med. Plants Res. 1(1), 2007, 9-13. 

52. Hodek P, Trefil P, Stilborova M, Flavonoids – potent and versatile 
biologically active compounds interacting with cytochrome P450. 
Chemico-Biol. Intern. 139(1), 2002, 1-21. 

53. Burapedjo S, Bunchoe A, Antimicrobial activity of tannins from 
Terminalis citrina. Plant medica. 61, 1995, 365-366. 

54. Phillipson JD, O’Neil MJ, New leads to the treatment of protozoal 
infection based on natural product molecules. Acta Pharm. Nord. 
1, 1987, 131-144. 

55. Hasslam E, Natural polyphenols (vegetative tannins) as drugs: 
possible modes of action. J. Nat. Pdts. 59, 1996, 205-215. 

56. Kalyoneu F, Cetin B, Saglam H, Antimicrobial Activity of Common 
Madder (Rubia tinctorum L.). Phytotherapy Research. 20, 2006, 
490-492. 

57. Matheshwari P, Kumar A, Antimicrobial activity of Abelmoschus 
moschatus leaf extracts. Current trends in Biotech. and Pharmacy. 
3(3), 2009, 41-45. 

58. Shalini S, Rachana S, Antifungal activity screening and HPLC 
Analysis of Crude Extract from Tectona grandis, Shilajit, Valeriana 
wallachi. EJEAFChe. 8(4), 2009, 218-229. 

59. Donlaporn S, Suntornsuk W, Antifungal activities of Ethanolic 
Extracts from Jatropha curcas seed cake. J. Microbiol. Biotechnol. 
20(2), 2010, 319-324. 

60. Erturk O, Ozbucak TB, Bayrak A, Antimicrobial activities of some 
medicinal essential oils. Herba polonica. 52(1), 2006, 59-66. 

61. Sokomba E, Wambebe C, Chowdhury BK, Irija-Ogeide ON, Orkor 
D, Preliminary phytochemical, pharmacological and antibacterial 
studies of alkaloidal extract of leaves of Synclisia scabrida, 1986. 

 

 
 
 

****************** 


