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Introduction 

Sida acuta known commonly as Broom weed is a species of 

flowering plant in the mallow family, Malvaceae. The most 

favourable habitat is in pastures, roadsides and waste grounds 

(Peirce, 2000). Sida acuta burm F. (Malvaceae) traditionally 

known as „akananwanidipekisoro‟ among the Ibibio‟s of the 

south Eastern Nigeria is a small erect branched perennial shrub 

with woody tap root and hairy branches. Its hairy branches 

measure up to 1 m high and are reproduced from their seeds 

(Akobundu and Agyakwa, 1987). The stem is woody, rounded 

and slender, and is fibrous and hairy especially when young. 

The plant as well as other species of Sida has medicinal 

properties; the roots of S. acuta are astringent, cooling tonic and 

antipyretic, it is useful in nervous and urinary disorder and 

diseases of the blood and bile. The juice from the leaves is 

considered as an antihelmintic for intestinal worms (Peirce, 

2000). It is believed in Nicaragua, that the decoction of the 

entire plant if taken orally can remedy asthma, fever, aches and 

pains, ulcer and venereal diseases (Caceres, et al, 1991; Coee 

and Anderson, 1996). Sida acuta is regarded as herbal plant by 

Botanists and Pharmacists because of its discovered bioactive 

constituents in herbal medicine and chemotherapy (Trease and 

Evens, 1990). The antimicrobial screening of the plant using the 

disk diffusion assay showed that the methanolic extract of the 

plant had a significant activity on Stephylococcus aureus, 

Escherichia coli, Bacillus subtilis and Mycobacterium phlei. 

However, the extract was not active on Salmonella 

thyphimurium, Pseudomonas aeruginosa and Candida albican 

(Anani et al., 2000; Rajakaruna et al., 2002). The plant has also 

been screened for its cancer chemo-preventive properties and the 

result reported showed that flavonoids, compounds of tannins, 

steroids and triterpenoids present in S. acuta may be involve in 

this action as flavonoids have been reported to posses significant 

antiulcer activity in various experimental models of gastric and 

duodenal ulceration (Mandal et al., 2004). In another study, 

Otero et al., (2000) reported that the ethanolic extract of the 

plant had a moderate activity against the lethal effect of 

Bothrops alrox venom.  

Phytochemical screening on S. acuta revealed that the plant 

contains alkaloids and steroidal compounds, with the potential to 

induce quinine reductase and to inhibit 7,12-dimethylbenz-(a)-

anthacene induced preneoplastic lesions in mouse mammary 

organ (Cao and Qi, 993; Dinan  et al., 2001; Jang,  et al., 2003). 

The alkaloid isolated from S. acuta, were reported to be of great 

interest in pharmacological studies. Ekpo and Etim, (2009) 

reported the presence of flavonoids in trace amount. Karou et 

al., (2007) attributed the great potentials of S. acuta to the 

presence of different bioactive components. Further research 

revealed that the juice from leaves of S. acuta is antihermitic for 

intestinal worms (Sofowora, 1982). The invitro activities and 

antioxidant properties of S. acuta has been reported (Ekor et al., 

2010; Karou et al., 2005; Messina et al., 1994; Karou et al., 

(2003). However the report on the proximate composition, 

mineral elements and anti-nutrients analysis of this medicinal 

plant to ascertain its safety or otherwise to human, and its 

usefulness as an herbal drug and/or food is scanty. This study 

has been designed to determine the proximate composition, 

nutritional and anti-nutritional component of S. acuta.   

1. Materials and method  

Analytical procedure: 

Fresh leaves of Sida acuta were 0btained from Obong-Itam 

in Itu Local Government Area in Akwa Ibom State of Nigeria 

and were identified by a taxonomist, Dr. (Mrs.) Bassey of 

Botany Department, University of Uyo, Nigeria. The leaves 

were destalked, washed and 0vendried at 60
o
C for 24 hours. 

After drying, the leaves were ground into a fine powder using 

mortar and pestle, and then sieved and stored in a well labeled 

air-tight container for analysis. 

The proximate analysis for the various constituents was 

carried out based on the recommendation of the Association of 

Official Analytical Chemist (A.O.A.C., 1975). 

Moisture content determination involved washing a known 

weight of sample with clean and distilled water and drying to a 

constant weight at 60
0
C in an oven (Gallen Kamp hot box).  

Determination of ash involved incineration in a muffle 

furnace (Gallen Kamp hot box) at 550
o
C for 24 hours. Crude fat 

determination involved using exhaustive soxhlet extraction of a 
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known weight of sample with petroleum ether (b.pt 40-60
o
C) 

and methanol mixed properly in the ratio 1:1. Crude fibre was 

obtained from the loss of weight on ignition of dried residue 

remaining after digestion of fat-free samples with 1.25% each of 

sulphuric acid and sodium hydroxides under specified condition. 

% Fibre =   Loss of weight on ignition 

                     _____________________ X 100 

                   Weight of sample used 

Determination of crude protein was done using the 

microkjeldahl nitrogen method which involves the digestion of a 

given weight of the sample with concentrated H2SO4 and a 

catalyst to convert any organic nitrogen to ammonium sulphate 

in solution, followed by the decomposition of ammonium 

sulphate with NaOH. The ammonia liberated was distilled into 

5% boric acid. The nitrogen from ammonia was reduced from 

titration of the trapped ammonia with 0.05N HCl using 

methylene red and methylene blue (double indicator solution) 

indicators. The value of nitrogen obtained was multiplied by 

6.25 to give the % crude protein. 

The carbohydrate content was determined by subtracting the 

total crude protein, crude fibre, ash and lipid from the total dry 

matter. The caloric value estimation was done by summing the 

multiplied values for crude protein, fat or lipid and carbohydrate 

(excluding crude fibre) by their respective ATWATER factors 

(4 9,4). Mineral element composition was determined using the 

AAS after acid digestion of the samples (A.O.A.C. 1984). 

Hydrogen cyanide was determined by alkaline titration method 

(A.O.A.C, 1984), total oxalate was by the permanganate titration 

method by Dye (1956) and Tannin were estimated by the 

alkaline method of titration (A.O.A.C, 1984 

Results and discussion 

The data reveals that the moisture content of Sida acuta 

(54.82%) is lower than the reported range (81.4-90.3%) in some 

Nigerian green leafy vegetables ( Agbo 2004; Gupta et al., 

2005). The moisture content is of great value in the preservation 

of food materials (Ravindran, 1993). The ash content which is 

an index of mineral contents in biota, is low (7.94%) compared 

to the values reported in leaves of Talinum triangulare (20.05%) 

(Ifon and Bassir, 1980; Ladan et al., 1996) and Amaranthus 

hybridus (13.80%) (Akubugwo  et al., 2007). It is comparasble 

with Hibiscus esculentus (8.00%) (Akindahunsi and Saalawu, 

2005). The ash content constitute the total organic matter in the 

leaf sample, that is the fraction of the leaves rendered carbon-

free as a result of burning away of the organic proportion. 

Clinically, the level of ash in a food sample could be an 

indication of adulteration. A level much higher than expected 

may indicate the presence of other materials that may contain 

higher inorganic materials than the food sample in question, 

while a level lower than expected may indicate dilution of the 

food sample with substances having lower inorganic level 

(Ravindran, 1993).  

The crude protein content of Sida acuta was determined to 

be 17.85% higher than the protein content of Momor-doca 

foecide (4.6%) leaves consumed in Nigeria and Swaziland (Ogle 

and Grivetti, 1985; Isong and Idiong, 1997; Hassan and Umar, 

2006), but comparable with A. hybridus leaves (17.92%) 

(Akubugwo et al.,2007). It is lower than those of I. batatas 

(28.85%), Amarathus candatus (20.5%), Piper guineeses 

(29.78) and T. triangulare (31.0%) (Etuk et al., 1998; 

Akindahunsi and Salawa, 2005; Antia et al., 2006). According 

to Pearson (1976), plant food that provides more than 12% of its 

calorific value from protein is considered a good source of 

protein).  

The crude fat (lipid) content of S. acuta was determined to 

be 2.70%, this is lower compared to reported values (8.3-27.0%) 

in some vegetables consumed in West Africa (Ifon and Bassir, 

1980; Sena et al., 1998). However, it compares favorably with 

some edible green leafy vegetables (1.85-8.71%) of south India 

and Nigeria (Agbo, 2004; Gupta et al., 2005). Nevertheless, a 

daily intake of 80 to 160g is recommended in United Kingdom. 

Excessive intake of fat beyond the calorie needs of the body 

may lead to obesity. Excessive intake of fat high in cholesterol 

may result in atherosclerosis, thrombosis and consequently 

myocardaic infection (Vasudevan and Sreekumari, 2007).The 

crude fibre content was determined to be 5.30% lower when 

compared to A. hybridus (8.61%), T. triangulare (6.20%) and I. 

batatas leaves (7.20%) (Akubugwo et al., 2007; Akindahunsi 

and Salawu, 2005; Antia et al., 2006). Adequate intake of 

dietary fibre can lower the serum cholesterol level, risk of 

coronary heart disease, hypertension, constipation, diabetes, 

colon and breast cancer (Ishida et al., 2000; Rao and Newmark, 

1998). High fibre content may be attributed to low protein 

utilization values and low fibre content often results in high 

protein utilization value (Ravindran, 1993). 

The carbohydrate content of S. acuta determined to be 

66.21% is higher than 20.00, 23.70, 39.05, 51.95 and 52.18% 

reported for Sanna obtusfolia, Amaranthus incurvatus, M. 

balsamina, Amaranthus hybridus and I. batatas leaves 

respectively (Faruq et al., 2002; Hassan and Umar, 2006; Antia  

et al., 2006; Akubugwo  et al., 2007). It is however, lower than 

reported values for Corchorus tridens (75.00%) (Asibey-Berko 

and Tayie, 1999). Carbohydrate serves as carbon sources for the 

synthesis of energy and other bi-molecules. It is produced by 

plants during photosynthesis (Vasudevan and Sreekumari, 

2007). The recommended daily intake by United Nations 

Organization is between 200-500g. Excessive intake of 

carbohydrate usually results in hyperglycaemia and leads to 

storage of large amount of fats in the adipose tissues, resulting 

in obesity. On the other hand, insufficient carbohydrate intake 

may lead to hypoglycaemia; ketone bodies may be elaborated 

from fats, resulting in ketosis (Ravindran, 1993).  

The caloric value (360.54kcal/100g) in S. acuta is higher 

than the reported values (248.307.1 Kcal/100g) in some 

Nigerian vegetables (Isong et al., 2006), but close to 384.33 kcal 

reported for B.coricea seed (Aaechi 2009).  The energy value of 

food is usually expressed in calories (a calorie is the amount of 

heat required to raise the temperature of a gram of water by 

1
o
C). The chemical energy bound in the molecule of 

carbohydrate, fat and protein is usually converted into heat and 

mechanical energy needed to perform work, maintain body 

temperature, and for growth. The rate at which the body uses 

calories for the basic life processes such as cellular activity, 

heartbeat maintenance of body temperature and respiration is 

termed the basal metabolic rate (BMR) (Ravindran, 1993). It is 

usually measured at post absorptive period (12-14 hours after 

meal). The BMR for a healthy 65kg man is 63kcal/hour and that 

for a woman is 54kcal/hour. BMR figures are usually expressed 

as percentage of the standard value. 

Mineral Element Composition 
The result of the mineral elements composition is reported 

in Table 3. From the result potassium has the highest value 

(117.40mg/100g) and iron the lowest (1.01mg/100g).     

The sodium content of Sida acuta determined to be 

81.90mg/100g is higher than reported values for I. baatatas 

(4.23mg/100g) (Antia et al., 2006) and A. hybridus 

(7.43mg/100g) (Akubugwo et al., 2006), lower than that 

reported for Carica papaya (178.2mg/100g) (Ayoola and 
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Adeyeye, 2010). Sodium is a macro element mainly found in the 

body as body fluid (Na
+
). The average amount in an adult is 80g. 

The daily recommended intake in adult is 5 to a much as 15g 

NaCl. Sodium aids in regulation of phosphorus, osmotic 

pressure and water balance, transmission of nerve impulses, 

active transport of glucose and amino acids. Daily Sodium 

needed for basic physiological fix is 1/8 tablespoon (250mg); 

daily sodium limit for seniors is ½ tablespoon (1200mg); while 

the daily sodium limit for Adult is 1 tablespoon (2300mg) 

(USDA Dietary Guideline 1999). This is the reason behind the 

leave being used as a cleanser in herbal remedy (Atta, 1999).  

The data reveals that the potassium content is S. acuta 

(117.40mg/100g) is higher than that reported for Aa. Hybridus 

(54.20mg/100g) and I. batatas leaves (4.50mg/100g) 

(Akubugwu et al., 2007; Antia et al., 2006). It is also lower than 

that of the leaf content of carica papaya (288.90mg/100g). 

Potassium is a macro element mainly found in the body as 

cellular fluid (K
+
). The average amount in an adult is 135g. The 

daily recommended intake for adults is 800-1300mg. Potassium 

aids in regulation of osmotic pressure and acid-base balance, 

activation of a number of intracellular enzymes, regulation of 

nerves and muscles instability. Deficiency of potassium in the 

body results in symptoms like weakness, anorexia, abdominal 

distension and tachycardia. This is reason while it is used as 

antibacterial in herbal remedy (Atta, 1999).  

The calcium content was determined to be 44.32mg/100g. It 

compares favourably with values reported in some green leafy 

vegetables consumed in Nigeria and some wild edible leaves 

grown in Eastern Anatolia, Turkey (Ladan et al., 1996; Turan et 

al., 2003) and with A. hybridus leaves (44.15%) (Akubugwo et 

al, 2007). The total Calcium in the human body is about 1 to 

1.5kg, 99% of which is seen in the bones and 1% in extracelluar 

fluid (Vasudevan and Sreekumari, 2007). Calcium is found in 

the body as calcium salts. The average amount in an adult is 

1000-1500g. The daily recommended intake for adults is 800mg 

and children 1200 mg per day. Calcium mediates excitation and 

contraction of muscle fibres. The bulk quantity of calcium is 

used in bone and teeth formation. It is also used for the 

transmission of nerves impulses. Calcium deficiency causes 

tetany (Vasudevan and Sreekumari, 2007). 

The phosphorus content in S. acuta was determined to be 

1.15mg/100g lower than that reported for A. hybridus 

(34.91mg/100g) and I. batatas (37.82mg/100g) (Akubugwo et 

al., 2007; Antia et al., 2006). Phosphorus is found in the bones 

as calcium phosphate (Ca3(PO4)2.  The average amount in an 

adult is 600-900mg. The daily recommended intake for adult is 

800mg (Vasidevan and Sreekumari, 2007).  

The Iron content of S. acuta was determined to be 1.01 

mg/100) (Antia et al., 2006; Akubugwo et al., 2007). Iron is an 

essential trace element for haemoglobin formation and normal 

functional of the central nervous system and in the oxidation of 

carbohydrates, protein and fats (Adeyeye and Otokiti, 1999). 

The body needs iron in a trace quantity. The average amount in 

an adult is 4g. The daily recommended intake is 10mg for men 

and 12mg for women. Deficiency of iron  results in anaemia 

(iron deficiency anaemia) (Vasuadevan and Sreekumari, 2007).  

The zinc content in S. acuta determined to be 1.070mg/100g 

is lower than that reported for A. hybridus (3.80mg/100g) and 

higher than that reported for I. batatas (0.08mg/100g) (kubugwo 

et al., 2007 and Antia et al., 2006). The human body 

requirement is 1.2g/ml. The daily recommended intake for 

adult is 10-20mg/day. Zinc deficiency results in poor appetite 

(growth retardation) hepatosplemegally dwarfish hypogonadism 

in males, mental cathargy and delay in wound healing 

(Vasudevan and Sreekumari, 2007). 

Magnesium content of S. acuta was determined to be 

14.40mg/100g lower than that reported for I. batatas 

(30mg/100g) and A. hybridus leaves (231.22mg/100mg) (Antia 

et al., 2006 and Akubugwu et al., 2007), but higher than that 

reported for Carica papaya  (6.78mg/100g) (Ayoola and 

Adeyeye, 2010). Magnesium is mainly seen in intracellular 

fluid. Total body magnesium is about 25g, 60% of which is 

complexed with calcium in bone. RDA is 400mg for men and 

300mg for women. Doses above 600mg may cause diarrhea. 

Magnesium assists the assimilation of phosphorus. Its 

supplementation improves glucose tolerance (Vasudevan and 

Sreekumari, 2007).  

Phytochemical and Anti-nutrient Composition  

The hydrocyanate, oxalate, tannin and phytate content 

(mg/100g dry weight) of S. acuta are shown in Table 3. The 

tannin content is the highest (603.68mg/100g) while 

hydrocyanic content is the lowest (98.25mg/100g). 

The HCN content in S. acuta was determined to be 

98.25mg/100g, higher than the values reported for A. hybridus 

(16.99mg/100g) and I. batatas (30.24mg/100g) leaves 

(Akubugwu et al., 2007 and Antia et al., 2006). The toxic 

effects of cyanide ion in humans and animals are generally the 

same (Ansell and Lewis, 1970) and are believed to result from 

the inactivation of cytochrome oxidase and inhibition of cellular 

respiration and consequence histotoxic anoxia. The lowest 

reported oral lethal dose for humans is 0.54mg/kg body weight 

(calculated as hydrogen cyanide) (Ansell and Lewis, 1970). The 

major defence of the body to counter the toxic effect of cyanide 

is its conversion to thiocyanate mediated by the enzyme 

rhodanese (Lang, 1933). The primary targets of cyanide toxicity 

in humans and animals are the cardiovascular, respiratory and 

the central nervous system (Vasudevan and Sreekumari, 2007).  

The phytate content in Sida acuta was determined to be 

210.073mg/100g higher than values reported for A. hybridus 

(1.32mg/100g) and I. batatas (1.44mg/100g) (Akubugwo et al., 

2007; Antia et al., 2006). Phytate is endogenous toxicants. 

Phytate causes toxicity by chelating with dietary calcium, which 

when absorbed into the kidney, accumulates to cause kidney 

stones, which lead to kidney dysfunction and intoxication. 

Phytate also decrease iron absorption by 5% (Christain and 

Greger, 1994; Natow and Heslin, 2004) and thus can lead to 

impaired oxygen transport and anoxia.  

The oxalate content in S. acuta was determined to be 

140.800mg/100g. This value is higher than the value reported 

for the same plant by Enemor et al. (2013), and high when 

compared to 95.50mg/100g for Vernonia amygdalina and 

59.80mg/100g for Tlferia occidentalis (fluted pumpkin) 

(McGraw Hill, 1987), but lower than that reported for I. batatas  

(308mg/100g) (Antia et al., 2006). Calcium oxalate is insoluble 

and produces kidney stones. This implies that only insoluble 

fraction of oxalate causes toxicity, as it is the smallest 

proportion of oxalate. Approximately, 75% of all kidney stones 

are predominantly calcium oxalate (Curhan, 1999).  

The tannin content of S. acuta was determined to be 

603.682mg/100g. This agrees with the earlier report on the same 

plant (Enemor et al 2013), but higher than that reported for I. 

batatas (0.21mg/100g) and A. hybridus L. 90.49mg/100g). 

Tannins at 0.5% level and above in diet cause a marked 

reduction in growth and available energy value of food, 

decreased availability of protein, and severe mortality at  higher 

levels (4% and above).  
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Alkaloids content of S. acuta (523.0mg/100g) is higher than 

the values reported for the leafy vegetables Aspilia Africana, 

Bryophyllum pinnatum, Cleome rutidosperma  and Emilia 

coccinea consumed in Nigeria (Edeoga et al.,2005; Okwu and 

Josiah, 2006). Alkaloids are known to play some metabolic role 

and control development in living system and have a protective 

role in animals (Edeoga et al., 2006; Edeoga and Eriata, 2001). 

Alkaloids like morphine and codeine are narcotic, analgesis and 

codeine is also used as stimulant. Alkaloids being found among 

the malvaceae of which Sida acuta belongs could be traced as an 

effective wounds healer (Edeoga et al., 2006; Saganuwan and 

Gulumbe, 2006).  

The flavonoid content (310.0mg/100g) and saponin content 

(650.0mg/100g) compare flavourably with the value reported for 

some medicinal plants used in Nigeria (Edeoga et al., 2005; Oku 

and Josiah, 2006), but at variance with the value reported for the 

same plant by Enemor et al.( 2013).  Flavonoids play a vital role 

in symbiosis and defense in plant and also act as chemo-

attractants and nod-gene inducers in some plant (Stafford, 

1997). Flavonoids have been known from literature for its anti-

inflammatory, anti-allergic effects, anti-thrombitic and 

vasoprotective properties. Many flavonoids containing plants are 

diuretic or antiplasmodic (Hrazdina, 1997). Saponins are 

generally known for their antibacterial and anti-fungal properties 

(Odebiyi, 1978), and hence, are likely responsible for the 

therapeutic value of the leaves of Sida acuta. 

Conclusion 

The result obtained revealed that the leaves of S. acuta 

contain appreciable amount of proteins, fat, fibre, carbydrate and 

high calorific, mineral elements, vitamins and moderately high 

concentration of toxicant. Consumption of these leaves over a 

long period of time will lead to bioaccumulation of toxicants. 

However, S. acuta can be detoxified by soaking and boiling. The 

chemical constituents of S. acuta predicate that it may not only 

be useful due to its dietetic value but also medicinally and 

pharmacologically.  

References  

A.O.A.C. (1984). Official methods of analysis, 14
th

 Ed., 

Association of official Analytical Chemists, Washington, DC. 

Adeyeye, E. and Otokili, M. K. (1999). Proximate composition 

and some nutritionally valuable minerals of two varieties of 

Capsicum annum (Bell and Cherry Peppers). Discov. Innov. 11: 

75-81. 

Agbo, J. T. (2004). Proximate nutrient composition of sickle 

pod. (Cassia obtusfolia) leaves and seeds. Plant Products 

resource Journal, 8:13-17.  

Akilandeswari, S., Senthamarai, R., Valarmathi, R., Shanthi, S. 

Prema, S. (2010). Screening of gastric antiulcer of sida acuta 

Burn F. international Journal of Pharmtechnological Research, 

2(2): 1644-1648.  

Akindahunsi, A. A. and Salawu, O. S. (2005). Phytochemical 

Screening and nutrient antinutrient composition of selected 

tropical green leafy vegetables. African Journal of 

Biotechnology, 4:497-501.  

Akobundu, I. O. and Agyakwa, C. W. (1987). A handbook of 

West African weeds. International Institute of Tropical  Agric. 

Ibadan. Pp. 328-332.   

Akubugwo, I. E., Obasi, N. A., Chinyere, G. C. and Ugbogu, A. 

E. (2007). Nutritional and chemical value of Amaranthus 

hybridus L. leaves from Afrikpo, Nigeria. African Journal of 

Biotechnology  6(24): 2833-2839.  

Akubue, P. I. (1996). Regulatory requirements for production 

and marketing of phytomedicines paper presented at the 

International Workshop on commercial production of 

Indigenous plants as phytomedicines and cosmetics. Bio 

resources Development and Conservation programme (BDCP) 

Lagos, Nigeria. 

Table 1: Result of Proximate Composition of Sida acuta Leaves 
Parameters  % Weight  

Moisture content  54.82 

Ash content  7.94 

Crude protein  17.85 

Crude fat (lipid) 2.70 

Carbohydrate  66.21 

Crude fibre  5.30 

Caloric value (Kcal/100g) 360.54 

 
Table 2: Mineral Element Composition of S. acuta leaves 

Parameters  Mg/100g 

Sodium  81.90 

Potassium  117.40 

Calcium  44.32 

Phosphorus  1.15 

Iron  1.01 

Zinc 1.07 

Magnesium  14.40 

 
Table 3:  Phytochemical and Anti-nutrient Compositions of S. acuta Leaves 

Parameters  Mg/100g 

Hydrocyanic acid (HCN) 98.25 

Phytate  210.07 

Oxalate  140.80 

Tannin  

Alkaloids 

Flavonoids 

Saponin 

603.68 

523.00 

310.00 

650.00 

 



G. N. Enin et al./ Elixir Org. Chem. 71 (2014) 24654-24660 

 
24658 

Anani, K., Hudson, J. B., Desouza, C., Akpkagana, K., Lower, 

G. H., Amason, J. T., Gabeassor, M. (2000). Investigation on 

medicinal plants of Togo for antiviral and antimicrobial 

activities. Pharmacological Biology, 38: 40-45.  

Ansell, M. and Lewis, F. A. (1970). A review of cyanide 

concentrations found in human organ: a survey of literature 

concerning cyanide metabolism, „normal‟ non fatal and fatal 

body cyanide levels. Journal of Forensic Medicine, 17: 148-155.  

Antia, B. S., Akpan, E. J., Okon, P. A. and Umoren, I. U. 

(2006). Nutritive and antinutritive evaluation of sweet potatoes 

(Ipomoea batatas) leaves. Pakistan Journal of Nutrition, 5(2): 

166-168.  

Atta, K. B. (1999). The Power of Garlic. Cardiovascular disease 

prevention, Association, Buea, Cameroon.  

Ayoola, B. P. and Adeyeye, A. (2010). Phytochemical and 

nutrient evaluation of Carica papaya (pawpaw) leaves. IJRRAS 

5(3): 325-328. 

Banzouzi, T. U., Prado, R., Menan, H., Valentin, A., 

Roumestan, C., Mallie, M., Pelissier, Y., Blache, Y. (2004). 

Studies on medicinal plants of Ivory Coast: investigation of Sida 

acuta for in vitro antiplasmodial activities and identification of 

an active constituent. Phytomedicine 11(4): 338-341.  

Caceres, A. L., Lopez, B. R., Giron, M. A., Logemann, H. 

(1991). Plants used in Guatemala for the treatment of 

dermatophytic infection. Screening for antimycotic activity of 

44 plant extracts. Journal of Ethnopharmacology, 31: 263-276.  

Caceres, A. L., Lopez, B. R., Giron, M. A., Logemann, H. 

(1991). Plants used in Guatemala for the treatment of 

dermatophytic infection. Screening for antimycotic activity of 

44 plant extracts. Journal of Ethnopharmacology,  31: 263-276.  

Carr, A. C., Frei, B. (1999). Toward a new recommended 

dietary allowance for vitamin C based on antioxidant and health 

effects in human. 69:1086-1087.  

Cao, J. H., Qi, Y. P. (1993). Studies on the chemical constituents 

of the herb huanguaren (Sida acuta Burm. F.) Zhongguo Zhong 

Yao Za Zhi. 18:681-682.  

Christian, J. K. and Greger, J. L. (1994). Nutrition for living 4
th

 

Ed., Reading M. A.: The Benjamin (cumminings) publishing 

company. Inc.  

Clinquart, E. (1929). Sur la composition de cryptoleps. 

Triangularis plante congolaise. Bullentin Academic Roy. Med. 

Belg. 9: 627-635.  

Coee, F. G. and Anderson, G. J. (1996). Thnobotany of the 

Garifuna of the eastern Nicaragua. Economic Botany 50: 71-

107.  

Curhan, G. C., Willett, W. C., Speizer, F. E. and Stampfer, M. J. 

(2001). Twenty four hour urine chemistries and the risk of 

kidney stones among women and men. Kidney Int. 59(6): 2290-

2298.  

Dash, B. (1991). Materia medica of Ayurveda based on 

maadanapala‟s Nighantu. B. Jain publishers, New Delhi, p. 780.  

Dinan, L., Bourne, P., Whiting, P. (2001). Phytoecdysteroid 

profile in seeds of side spp. (Malvaceae). Phytochemical 

Analysis 12: 110-119.  

Davidson, S., Passmore, R. Brock, J. F. and tries Well A. S. 

(1975). Human nutrition and dietetics. 6
th

 Ed. New York: 

Churchill Living Stone, pp. 107-199, 221-224.  

Douglas, R. M., Chalker, E. B., Treacy, B. (2000). Vitamin C 

for preventing and treating the common cold.  

Dwuma-Badu, D., Ayin, J. K., Fiagbe, N. I., Knapp, J. E., Shiff, 

P. L. and Slatkin, D. J. (1978). Quindoline from cryptolepis 

sanguinolenta. Journal of Pharmacology Sciences, 67: 433-635.  

Edeoga, H. O. and Eriata, D. O. (2001). Alkaloid, tannin and 

saponin content of some Nigerian medicinal plants. Journal of 

Medical Aromatic Plants Sciences, 23: 344-349.    

Edeoga, H. O., Okwu, D. E. and Mbaebie, B. O. (2005). 

Phytochemical constituents of some Nigerian medicinal plants. 

Africa Journal of Biotechnology, 4(7): 685-688.  

Edeoga, H. O., Omosun, G., Uche, L. C. (2006). Chemical 

composition of Hyptis sauveolens and Ocimum gratissium 

hybrids from Nigerian Medicinal plants. African Journal of 

Biotechnology, 5(10): 892-895.  

Ekor, M., Odeqabi, O. A., Bakre, G. A., oritogun, S. K., Ajayi, 

E. T., Sanwo, V. O. (2010). Comparative evaluation of the 

protective effect of the ethanolic and methanolic leaf extract of 

Sida acuta against hyperglycaemia and alternations of 

biochemical and haematological indices in alloxan diabetic rats. 

Journal of Pharmacology, 5: 1-12.  

Ekong, M. P. (2006). Chemical composition and biotoxicity of 

cassava leaves. An unpublished B. Sc. Project, Department of 

Biochemistry, University of Uyo, Uyo, Nigeria.  

Ekpo, A. S. (2007). Determination of chemical composition of 

Gbetum Africana (AFANG) seeds. Pakistan Journal of 

Nutrition, 6(1): 40-43. 

Ekpo, A. S. and Etim, C. P. (2009). Antimicrobial activity of 

ethanolic and aqueous extracts of Sida acuta on microorganism 

from skin infections. Journal medicinal plants,  3:621-624.  

Enemor. V.H., Afuwape, L.O., Okonkwo, C.J and Okafor, C.S 

(2013). Minerals, vitamins and phytochemical profile of sida 

acuta(Brown weed); Indices for the Evaluation of safety and 

antioxidant potentials of the medicinal plant. J. Biol. Chem. 

Research 30(2). 

Etuk, E. U., Bassey, N. M., Umoh, O. U. and Inyanmg, G. E. 

(1998). Comparative nutrition studies on three local varieties of 

heinsia crinite, plant varieties and seeds 11: 151-158.  

Evans, W. C. (1996). Trease and Evans pharmacognosy. 14
th
 

Ed., Saunders, London.  

Faruq, U. Z., Sani, A. and Hassan, L. G. (2002). Cultural 

practices. 

http://www.fao.org/ag/AGP/AGP/doc/publicat/FAOGUL2 

/B204.htm.2p.  

Finar, I. L. (1975). Organic Chemistry. 8
th

 Ed., John Willey and 

Sons, Inc. Asia Vol. 2. Pp. 80, 933-999, 1130-1143. 

Gupta, S., Lakshmi, A. J. Majunath, M. N. and Prakash, J. 

(2005). Analysis of nutrient and antinutrient content of under-

utilized green leafy vegetables. LWT-Food Sciences 

Technology, 38: 339-345.  

Hassan, L. G. and Umar, K. J. (2006). Nutritional value of 

balsam apple (Momordica balsamina L).  

Harbourne, J. B. (1973). Phytochemical methods: A guide to 

modern techniques of plant analysis. Chepman and hall Ltd., 

London.  

Hampel, A. C. and Hawley, G. G. (1973). The Encyclopedia of 

chemistry. 3
rd

 Ed., Van Nostran Rein Hold Company, New 

York. 

Hart, J. A. Schumake, R. L. (2004). Herbal medicine, 

www.umm.edu/altmed. 

Hrazdina, G. (1997). Flavonoids in McGraw Hill Encyclopedia 

of Science and Technology. 8
th

 Ed. McGraw-Hill Inc. New 

York, pp. 155-160.  

Hertog, M. G., Feskens, J. E., Hollman, C. P., Katan, B. M., 

Kromhout, D. (1993). Dietaryantioxidant flavonoids and risk of 

disease. The Zatphen elderly study. Lancet 342: 1007-1011.  

Ifon, E. T. and Bassir, O. (1980). The nutritive value of some 

Nigerian leafy green vegetables part 2. Distribution of protein, 

carbohydrate, fat, Journal of Food Chemistry, 5:231-235.  



G. N. Enin et al./ Elixir Org. Chem. 71 (2014) 24654-24660 

 
24659 

Ignacimuthu, S., Agyanar, M., Sankara-Sivaramann, K. (2006). 

Ethnobotanical investigations among tribes in Medurai District 

of Tamil Nadu (India). Journal of Ethnobiology Ethnomedicine,  

2:25.  

Ishida, H., Suzuno, H, Sugiyama, N., Innami, S. Todokoro, T. 

and Maekawe, A. (2000). Nutritional evaluation of chemical 

component of leaves stalks an stem of sweet potatoes (Ipomea 

batata Poir). Food Chemistry, 68: 359-367. 

Isong, E. U. and Idiong, U. I. (1997). Comparative studies on 

the nutritional and toxic composition of three varieties of 

Leianthera Africana. Plants Food human Nutriention, 51: 79-84.  

Itah, A. Y. (1996). Screening of plant parts for fungicidal 

properties. Transaction of Nigeria society for Biological 

Conservation. 4(1): 28-40.  

Itah, A. Y. (1999).  Inhibitory effect of crude aqueous and 

alcoholic extracts of some medicinal plant parts on growth of 

clinical bacteria and yeast isolates. Journal of Sciences 

Engineering Technology, 6: 1429-1444.  

Jang, D. S., park, E. J., Kang, Y. H., Su, B. N., Hawthorne, M. 

E., Vigo, J. S., Graham, J. M., Kinghorn, A.D. (2003). 

Compounds obtained from Sida acuta with the potential to 

induce quinine reductase and to inhibit 7,12 dimethybenz [a] 

anthracene-induce preneoplastic lesions in a mouse mammary 

organ culture model. Archecture. Pharmacology resources, 

26(8): 585-590.  

Kerharo, J. and Adam, J. G. (1974). La Pharmacopee 

Senegalaise traitionnelle: plantes medicinales et toxiques. 

Edition vigot frères. Paris, 3-545.  

Karou, D., Dicko, M. H., Sanson, S., Simpore, J., Traore, A. S. 

(2003). Antimalari activity of Sida acuta Burn. F. (Malvaceae) 

and Pterocarpus erinaceus poir (Fabaceae). Journal of 

Ethnopharmcology, 89: 291-94.  

Karou, D., Dicko, M. H., Simpore, J. Traore, A. S. (2005). 

Antioxidant and antibacterial activities of polyphenols from 

enthmedicinal plant of Burkina Faso. African Journal of 

Biotechnology, 4: 823-828.  

Karou, D., Savadogo, A., Canini, A., Yameogo, S., Montesano, 

C., Simpore, J., Colizzi, V., Traore, S. A. (2005). Antibacterial 

activity of alkaloids from Sida acuta African Journal of 

biotechnology, 4(12): 1452-1457. 

Karou, D. S., Nadembega, M. C., Ilboudo, P. D., Ouermi, D., 

Gbeassor, M., Souza, D. C., Simpore, J. (2007). Sida acuta 

Burn. F: a medicinal plant with numerous potencies. African 

Journal  of Biotehnology, 6(25): 2953-2959.  

Kayode, J. (2006). Conservation of Indigenous medicinal 

botanicals in Ekiti State, Nigeria. Journal of Zhejiang University 

Science, B7: 713-718.  

Kirby, G. C. (1996). Medicinal plants and the control of 

Parasites. Trans. Roy, Soc. Trop. Med. Hyg. 90: 605-609.  

Knight, D. C. and Eden, A. J. (1996). A review of the clinical 

effects of phytoestrogens. Obesity Gynecology, 87:879-904.  

Laden, M. J., Bilbils, L. S. and Lawal, M. (1996). Nutrient 

composition of some green leafy vegetables consumed in 

Sokoto. Nigerian journal of Basic Applied Sciences, 5:39-44.  

Locket, C. T., Calvert, C. C. and Grivetti, L. E. (2000). Energy 

and micronutrient composition of dietary and medicinal wild 

plants consumed during drought: study of Rural Fulani, 

Northeastern Nigeria. International Journal of Food Sciences 

Nutrition, 51: 195-208. 

Madunagu, B. E. and Ebana, R. U. R. (1999). Effect of some 

anti-malaria  plant extract on bacteria and phyto-pathogenic 

fungi transaction of Nigeria biological Conservation. 2:32-42. 

Malairajan, P., Gopalakrishnan, G., Narasimhan, S., Veni, K. J. 

K. (2006). Analgesic activity of some Indian medicinal Plants. 

Journal of Ethnopharmacoplogy, 106: 425-428.  

Mann, A., Gbate, M., Umar, A. N. (2003). Sida acuta 

subspecies acuta. Medicinal and economic plants of Nupeland, 

Jube Evans Books and Publishcation, pp. 241.  

McGraw Hill, (1987).  Encyclopedia of food Agricultural 

Nutrition, 5
th

 Ed., McGraw Hill Book Company, New York, 

volume 4: 117-120.  

Messina, M. J., Persky, K. D. R., Setchell and Barnes, S. (!994). 

Soy intake and cancer risk: A review of the in vitro and in vivo 

data nutrition and cancer. Journal of Ethnopharmacology, 21: 

113-131.  

Nacoulma and Ouedraogo, O. G. (1996). Plantes medcinales et 

pratigues medicales traditionnelles au Burkina Faso: cas du 

plateau central mossi. These d‟Etat, universite de Ougadougou.         

National research Council, (NRC) (1974). Recommended 

Dietary Allowance. USA Nutritional reference 395: 374-398.  

Natow, A. B. and Heslin, J. A. (2004). The vitamin and mineral 

food counter. New York. Pocketbooks.  

Newman, D. J., Cragg, G. M., Snader, K M. (2000). The 

influence of natural product upon drug discovery. Nat. prod. 

Rep. 17: 175-285.  

Nweze, E. I., Okafor, J. I., Njoku, O. (2004). Antimicrobial 

activities of methanolic extracts of Trema guinens (Shummn and 

Thorn) and Morinda lucida benth used in Nigeria. Bio. Res. 

2:39-46.  

Odoemena, C. S. and Essien, J. p. (1995). Antimicrobial activity 

of the root extract of Telfactia accidentalis (fluted pumpkin). 

West African Journal of Biological and Applied Chemistry, 

40(1-4): 29-32.  

Ogle, B. M. and Grivetti, L. E. (1985). Legacy of the 

chameleon: Edible wild plants in  the kingdom of Swaziland, 

South Africa. A cultural ecological nutritional study. Part IV: 

Nutritional analysis and conclusion. Ecological Food Nutrition, 

17: 41-64.  

Okafor, J. C. (1983). Horticultural promising indigenous wild 

species of the Nigerian forest zone. Acta Hort. 123: 165-176.  

Okwu, D. E. (2005). Phytochemical, Vitamins and Mineral 

Composition of two Nigeria Medicinal plants. International 

Journal of Molecular medicine and Advance sciences, 1(4):375-

381.    

Okwu, D. E. and Ekeke, O. (2003). Phtochemical screening and 

mineral composition of chewing sticks in South Eastern Nigeria, 

Global. Journal of Pure Applied Science, 9:235-238. 

Okwu, D. E. and Josiah, C. (2006). Evaluation of the chemical 

composition of two Nigerian medicinal plants. African Journal 

of Biotechnology, 5(4): 357-361.  

Olaleye, M. T. (1997). The mineral elements proximate analysis, 

phytochemical screening and toxicants of vernonia amygelina 

(Etidot) and Marsdenia latifolia (Utasi)- unpublished, B. Sc. 

Project Biochemistry department, University of Uyo, Uyo.  

Orech, F. O., Akenga, T., Ochora, J., Friis, H., Aagaard-Hansen 

(2005). Potential toxicity of some traditional leafy vegetables 

consumed in nyang‟ Oma Division, Western Kenya. African 

Journal of Food and Nutritional Sciences, Vol. 5 No. 1.  

Otero, R., Nunez, V., Jimenez, S. L., Fonnegra, R., Osorio, R. 

G. Garcoa, M. E., Diaz, A. (200a). Snakebites and ethnobotany 

in the Northwest region of Colombia: Part II: neutralization of 

lethal and enzymatic effect of Bathrops atrox venom. Journal of 

Ethnopharmacology, 73: 233-241.  

Pal., D. C., Jain, S. K. (1998). Tribal Medicine. Naya Proska, 

Calcutta, India, pp. 317. 



G. N. Enin et al./ Elixir Org. Chem. 71 (2014) 24654-24660 

 
24660 

Pakia, M. (2005). African traditional plant knowledge today: An 

Ethnobotanical Study of the Digo at the Kenya coast. Doctorate 

Thesis, University of Bayreuth Germany.  

Peirce, J. (2000). A brief Introduction of taxonomy and 

nomenclature declared plant handbook-Weed Science. Weed 

Science Home, India, 1:2.  

Rajakaruna, N., Haris, C. S., Towers, G. H. (2002). 

Antimicrobial activity of plants collected from Serpentine out 

crops in Sri Lanka. Pharm. Biol. 40: 235-244.  

Ravindran, V. (1993). Cassava leaves as animal feed: Potential 

and limitations. Journal of Sciences, Food and Agriculture, 

61:141-150.  

Saganuwa, A. S., Gulumbe, M. L. (2006). Evaluation of Sida 

acuta subspecies acuta leaf/flower combination for 

antimicrobial activity and phytochemical constituents. African 

Journal Clinical  Experimental Microbiology, 7: 83-88.  

Sena, L. P., Vander-Jagt, D. J., Rivera, C., Tsin, A. T., 

Muhammadu, I., Muhammadu, O., Milson, M., Pastosyn, A. and 

Glew, R. H. (1998). Analysis of nutritional components of eight 

famine foods in the Republic of Niger. Plant Food Human 

Nutrition, 52: 17-30.  

Sofowora, E. A. (1982). Medicinal plants and traditional 

medicine in Africa. John Wiley and Sons Ltd. New York, pp. 

96-105.  

Sofowora, E. A. (1993). Medicinal Plants and traditional 

medicine in Africa. 2
nd

 Ed., Spectrum books Limited, Ibadan, 

pp. 1-4.  

Stafford, H. A. (1997). Roles of flavonoids in symbiotic and 

defence functions in legumes roots. The Botanical Review 

Interpreting Botanical Progress, pp.31.  

Trease, G. E., Evans, W. C. (1989). Textbook of 

Pharmacognosy 14
th

 Ed., W. B. Sanders, London.  

Turan, M., Kordali, S., Zengin, H., Dursun, A. and Sezen, Y. 

(2003). Macro and Micro-minerals content of some wild edible 

leaves consumed in eastern Anatolia. Acta Agric. Scand. Sect. 

B., Plant Soil Sci. 53: 129-137.  

Udosen, E. O. (1995). Proximate and mineral composition of 

some Nigerian vegetables. Discov. Innov. 7(4), 383-386.  

USDA Food and Nutrition Production and Services Available at 

http://www.ars.usda.gov/services/doc.  

Vasudevan, M. D. and Sreekumari, S. (2007). Textbook of 

biochemistry for medical students. 5
th

 Ed., Jaypee Brothers 

Medical  Publishers (P) Ltd. New Delhi, India, pp. 283-287, 

309-313,318-320, 322.  

Vineela, C. H., Elizabeth, K. M. (2005). Antimicrobial activity 

of marine alga Visakhapatnam city, Andhra Pradesh Asian. 

Journal of Microbial Biotechnological Environmental Science, 

7: 209-212. 

Wokoma, E. C., Essien, I. E., Agwa, O. K. (2007). The in vitro 

antifungal activity of garilic (Allium Sativum) and Onion 

(Allium Cepa) extracts against dermatophytes and yeast. 

Nigerian Journal of Microbial. 21: 1478-1484.  

 

 


