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Abstract: Five medicinal plants belonging to two families, Liganaecae and Asteraceae were investigated for 

chemical constituents which included tannin, phenol, sterol, saponin, flavonoids and alkaloids. The plants 

screened were Anthoclerista djalorensis, Spigella anthelmia, Ageratuim conyzoides, Conyza sumatrensis and 

Emilia coccinea. Saponin and tannin were high in the plants and ranged from 0.49±0.00 % to 3.12±0.00 % and 

0.78±0.03 mg/100g to 2.38±0.00 % respectively. Alkaloid was found to range from 0.95±0.00 % to 1.77±0.01 % 

while flavonoid ranged from 1.50±0.03 % to 1.82±0.00 %. The nutritional contents of the plants were also 

determined and contained carbohydrate (49.88±0.16 to 56.32±0.00%), crude fiber (12.66±0.05 to 

15.29±0.01%), crude ash (9.46±0.02 to 14.34±0.11%) and lipid (2.19±0.00 to 3.09±0.01%). These herbs are 

good sources of minerals such as Ca, Na, K, Fe, Mg and P. There were also high content of ascorbic acid 
(29.56±0.20 to 53.84±0.01 %) and thiamine (0.16±0.00 to 0.24±0.01 %). The role of these chemical constituents 

was investigated with respect to their significance in herbal medicine in Nigeria. 
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I. Introduction 
Some chemical substances available in plants may include alkaloids, tannins, renins, phenols, 

flavonoids, oils, gums, hydrogen, oxygen, carbon compounds and are bioactive constituents found in medicinal 

plants (Pandey, 1980, Okwu et al., 2006). The therapeutic value of these plants in the prevention and treatment 

of diseases have been reported (Okwu 2004). 

Alkaloids are vital constituents in drug production and are used in the production of steroidal drugs 
(Maxwell et al., 1995). Saponins are used as emulsifying agents in medicine while tannins have been found to 

possess oxidative inhibiting property (Ihekoronye et al., 1985). 

Proximate contents of some Nigerian plants have been studied and discovered to be good sources of 

carbohydrate, protein, ash, crude fiber, food energy, mineral and vitamins (Aletor and Adeogun 1995, Aletor  et 

al., 2002, Osuagwu, 2008). Vitamins are needed for proper body mechanism while its deficiency affects the 

body adversely (Okwu et al., 2005).  

Anthecleista djalonensis  A. chev. (Fam: Loganaceae) is a forest tree of 15m tall with pale trunk on 

which are blunt spines. The plant is used in ethnomedicine for the treatment of ulcer, skin problems, wounds, 

and sores. Bark infusion of the plant is used in the treatment of stomach problems such as diarrhoea, dysentery, 

sexually transmitted diseases, diabetes and asthma. The root is effective in the treatment of infertility and 

menstrual disorder in women (Burkill 1985, NNMDA, 2008). It is used as purgative, root decocotion is used for 
the treatment of constipation, as an abortificients and as a wash or bath to treat leprosy and oedema.  

Scrodal elephantiasis, malaria, hermia of the groin, filaril worm infections and thrush (Neuwingler 

2000; Okoh et al., 2004). The bark of the plant contains the quinoline alkaloid brucine and the monoterpene 

glycoside loganoside, (Onocha et. al., 1995) 

Spigella anthelmia Linn (Fam: Loganaceae) is an erect annual little herb of about 3m high with four 

leaves arranged at the top of the stem. It treats heart and eye problems and intestinal parasitic cases. It has been 

used in the treatment of headache. It is effective against heart related problems such as anginia, valve disorder, 

chest pain. Apart from its use as laxative, it possesses antibacterial qualities. It can be used in the healing of 

mucus membrane inflammation, serve as sleep aid, can heal toothache, common cold nerve, pain and cancer. 

Proper medical advice should be done before administration to avoid poisoning, dizziness, convulsion and eye 

problem (Akubue et al., 1985, Burkill 1985). 

Ageratum conyzoides Linn (Fam: Asteraceae) is an erect softly annual herb about 70 cm high and 
reproduces from seed. It has a week stem, fruits are slender while flowers are tubular florets and often pale blue. 

A. Conyzoides have been found effective in the treatment of diseases such as gonorrhea (Kayode et al., 2011), 

syphilis (Boulos, 1983). 

Conyza sumatrensis (Retz) Walker (Fam: Asteraceae) is an erect annual herb up to 120 cm high and 

reproduces by seed. It has a woody stem with variable sessile, hairy leaves. The inflorescence is long and leafy. 

The leaf of C. sumatrensis is used in the treatment of pulmonary problems. The plant is used in treating eye 
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problems. Sap is effective in treating paralysis, epilepsy and convulsion. It can be used in arresting fever. Leaves 

are used in the treatment of tuberculosis and asthma (Burkill 1985). 

Emilia coccinea (Sims) G. Don (Fam: Asteraceae) is a semi-erect annual herb that grows up to 50 cm 
and reproduce by seed. It has a hollow stem and simple leaves. The leaves are used in the treatment of 

convulsions, epilepsy, and spleen enlargement. It also serves as laxative and also effective in the treatment of 

sore throat (NNMDA, 2008). 

Medicinal plants play a major role in health care with about 80% of the world’s population depending 

on the use of traditional medicine which is predominantly derived from plants (Owolabi, et al., 2007). Plant 

based medicines have contributed largely to human health (El-Astal, et al., 2005). This is because of the 

effective theurapetic potency of the traditional medicine system (Adebolu and Oladimeji, 2005). The safety and 

efficacy of medicinal plants have been expressed because of the resistance of clinically pathogenic 

microorganism to the antibiotics that have been produced in the last decades (Nascimento, et al., 2000).  The use 

of traditional medicine in the treatment of health challenges is relatively cheap; the side effects are not harmful. 

They also combat resistance to microorganisms. Such research on medicinal plants can help in their 
ethnomedicinal usage and conservation. This work is aimed at comparing the chemical constituents of the 

different medicinal plants investigated. Since these plants are used in the treatment of several health problems, 

knowledge of their chemical compositions can aid in the formulation of vital drugs from the extract of the 

plants. 

 

II. Materials And Method 
Plant Material  

Leaves of A. djalonensis, S. anthelmia, A. conyzoides, C. sumatrensis and E. coccinea were collected at 

various locations around Michael Okpara University of Agriculture, Umudike, Abia state environment. They 
were identified at the forestry department of Michael Okpara University of agriculture, Umudike. The plants 

were oven dried at about 55°C. They were milled with Thomas Willey milling machine and stored in an air tight 

container. Powder of 20g was extracted in 100 ml of distilled water for one day at room temperature to get the 

aqueous extract which was filled with Wattman No 1 filter paper and lyophylised to get the dry solid residue. 

 

Phytochemical Analysis  

Extracts were analyzed for the presence of alkaloids, saponins, tannins and flavonoids according to 

Sofowara, 1993, Trease and Evans, 1989,Yadav and Agarwala, 2011. Using 2g of each sample, isolation and 

determination of phenolic compounds were carried out. Using the soxhlet apparatus for 2 hrs, the samples were 

defatted with 100 ml of diethyl ether. The defatted samples were heated with 50 ml petroleum for the extraction 

of the compounds. 5 ml of the extract was pipetted into a 50 ml flask for about 15 min and 10 ml of distilled 

water was added to it. With addition of 5 ml amyl-alcohol and 20 ml of aqueous NH4OH solution, the complex 
colour was developed. This took place for about 30 min and the absorbance read with a spectrophotometer. 

Mineral elements were determined following the multiple nutrient extraction method. The method for 

the determination of the proximate composition of the samples was those of the association of official analytical 

chemists (AOAC, 1995, 1980). 

Thiamine content was found by the method described by Strove and Makarova (1989) while niacin 

content was determined by the method described by Barakat et al., (1973). Riboflavin and ascorbic acid were 

determined by the method described by AOAC (1980). 

 

III. Result 
The results of the phytochemical content, proximate composition mineral and vitamin contents of the leaves of 

A. djalonensis, S. anthelmia, A. conyzoides, C. sumatrensis and E. coccinea are summarized in tables 1 – 4. 

 

Table 1: Percntage phytochemical composition of the plants investigated . 
Plants Tannin  Phenol  Sterol  Saponin  Flavonoid Alkaloid  

S. djalonensis 1.70±0.02 0.64±0.00 0.93±0.01 2.95±0.00 1.59±0.01 0.95±0.00 

S. anthelmia 2.13±0.01 0.69±0.00 0.76±0.00 2.79±0.01 1.63±0.01 1.34±0.01 

A. conyzoides 2.38±0.00 0.84±0.01 0.85±0.01 3.12±0.00 1.82±0.00 1.43±0.02 

C. sumatrensis 1.95±0.01 0.83±0.02 0.69±0.01 1.64±0.01 1.50±0.03 1.78±0.03 

E. coccinea 0.78±0.03 0.54±0.00 0.54±0.00 0.49±0.00 1.73±0.02 1.77±0.01 

 

According to table 1, alkaloid content was high in the Asteraceae plants (A. conyzoides, C. sumatrensis 

and E. coccinea) compared to those of the Loganaceae family (A. djalonensis and S. anthelmia). Apart from 

alkaloid, all the other phytochemical constituents were more in A. conyzoides compared to the other species 

investigated (Table 1). 
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Table 2: Percentage proximate composition of the plants investigated 
Plants MC DM Ash CF EE CP CHO 

S. djalonensis 11.46±0.02 88.53±0.02 9.46±0.02 15.29±0.01 3.09±0.01 17.28±0.17 54.89±0.22 

S. anthelmia 11.69±0.01 88.31±0.01 10.73±0.01 14.780.03 2.32±0.00 15.85±0.01 56.32±0.00 

A. conyzoides 12.48±0.17 87.52±0.17 12.13±0.01 13.83±0.02 2.26±0.00 18.62±0.13 53.15±0.13 

C. sumatrensis 10.69±0.06 89.30±0.06 14.34±0.11 12.66±0.05 2.19±0.00 17.45±0.24 53.35±0.37 

E. coccinea 11.89±0.08 88.10±0.08 13.23±0.03 14.87±0.04 2.52±0.11 19.49±0.01 49.88±0.16 

 

MC = Moisture content,  DM = Dry matter, CF = Crude fibre,  EE = Ether extract, CP = crude protein, CHO = 

carbohydrate. 

 
Crude protein content was high and ranged from 15.85±0.01% in S. anthelmia to 19.49±0.01% in E. 

coccinea. Carbohydrate content in the leaves of the plants studied was also high and ranged from 49.88±0.16% 

in E. coccinea to 56.32±0.00% in S. anthelmia. Crude fibre was relatively high and ranged from 12.66±0.05% in 

C. sumatrensis to 15.29±0.01% in A. djalonensis 

 

Table 3: Percentage mineral composition of the plants investigated . 
Plants Ca  Na  K  Fe  Mg  P  

S. djalonensis 12.57±0.18 6.69±0.22 15.21±0.04 1.83±0.01 13.57±0.04 47.62±0.31 

S. anthelmia 10.61±0.01 6.34±0.08 12.78±0.03 1.71±0.01 12.71±0.01 45.59±0.43 

A. conyzoides 15.79±0.01 5.95±0.01 16.10±0.02 2.77±0.04 12.65±0.00 52.43±0.38 

C. sumatrensis 12.46±0.05 4.75±0.04 13.37±0.18 1.68±0.06 16.24±0.08 38.28±0.17 

E. coccinea 8.90±0.06 5.83±0.10 12.31±0.01 2.67±0.06 13.42±0.04 29.56±0.06 

 

Apart from Na (5.95±0.01%) and Mg (12.65±0.00%), all the minerals were highest in A. conyzoides 

while all the mineral constituents were low in E. coccinea except Na (5.83±0.10%) and Mg (13.42±0.04%). Ca 

and P were found to be high in the plants investigated while Fe content was low. 

 

Table 4: Percentage vitamin composition of the plants  investigated . 
Plants Thiamine  Riboflavin  Niacin  Ascorbic acid 

S. djalonensis 0.16±0.00 0.09±0.00 0.08±0.04 53.84±0.01 

S. anthelmia 0.24±0.01 0.13±0.00 0.18±0.00 29.56±0.20 

A. conyzoides 0.20±0.01 0.12±0.01 0.07±0.01 41.83±0.09 

C. sumatrensis 0.13±0.00 0.16±0.01 0.08±0.01 26.87±0.04 

E. coccinea 0.19±0.00 0.17±0.01 0.06±0.00 32.42±0.04 

 

Ascorbic acid were high in the plants investigated and ranged from 29.56±0.20 % in  S.  anthelmia to 

53.84±0.01 % in A. djalonensis. Thiamine was also high in the plants and ranged from 0.13±0.00 % in C. 

sumatrensis to 0.24±0.01 % in S. anthelmia. 

 

IV. Discussion 
The investigation of the plants revealed the presence of tannin, phenol, sterol, saponin, flavonoid and 

alkaloids. The presence of these phytochemicals depicts their pharmaceutical and therapeutic value. Phenolic 

compounds possess antimicrobial property (Ofokansi et al., 2005), while alkaloids and their synthetic derivative 

are used as medicinal agents for analgesic and bactericidal effects (Stray, 1998; Okwu and Okwu 2004). 

Flavonoids on the other hand possess anticancer effect and lower the risk of heart diseases when present in 

intestinal tract (Salah et al., 1995; Dei-Rio et al., 1997). Antidiabetic activities of flavonoids and phenolic 

compounds have been reported by several authors (Weiss et al., 2011, Seo et al., 2013 and Goufo et al., 2014b). 

These medicinal plants contain moderate amount of food nutrients; protein, carbohydrate, fat and fiber 
(Table 2). The amount of moisture contents in the plants were in line with the characteristics of vegetables 

(Edeoga and Gomina, 2000). 

The mineral elements present in the plants investigated are relevant in human nutrition (Table 3). 

Calcium, potassium and magnesium are needed for the repair of worn out tissues, strong bones and teeth and for 

body mechanization in human (WHO, 1996). The high content of these elements can provide an alternative 

source of vital mineral elements such as calcium and potassium in food. The plants investigated are good 

sources of thiamine, riboflavin, niacin and ascorbic acid (Table 4) apart from its anti-scurvy role, ascorbic acid 

also helps in the growth and repair of tissues, synthesis of collagen, an important protein for making skin, blood 

vessels, cartilages, repair and maintenance of bones and teeth. (Kompauer et al., 2006; Canter et al., 2007). 

Niacin helps to lower cholesterol levels, stabilize blood sugar and support genetic processes in the culls 

(Alvarsson et al., 1996; Ames 1999). 

Studies of antimicrobial activities have been done on these plants which include; Anthocleista 
djalorensis (Okoli and Iroegbu, 2004; Esimone et. al., 2009 and Leke et al.,2012), Ageratum conyzoides 
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(Moody et al., 2004; Okwori, et al.,2006 and Kamboj,et al., 2008), Euphorbia pulcherrima (Sharf et al. 2015), 

Emilia coccinea (Teke,et. al.,2007 and Okiei, et. al.,2009), Allium sativum (Salam et al., 2015) and Conyza 

sumatrensis (Jack and Okorosaye-Orubite, 2009). This study has made available some biochemical platform for 
the ethnomedical use of plants as remedies of diseases and health challenges. They can also be used in drug 

production because of the presence of phytochemicals, minerals and vitamins in these plants 

 

Acknowledgement 
The authors are grateful to Mr O.W. Nwokeocha of the Department of Plant Science and Biotechnology, 

Michael Okpara University of Agriculture Umudike, Abia State for his technical support. 

 

References 
[1]. Adebolu, T.T. and Oladimeji, S.A., 2005. Antimicrobial activity of leaf extract of Ocimum  gratissimum on selected diarrhea 

causing bacteria in Southwestern Nigeria Afri. J. Biotechnol., 4: 682- 684. O. A. C.,1975.Official Method of analysis. 12
th
 edn. 

Association of official analytical Chemists Washington D. C. 

[2]. O. A. C., 1980. Official methods of analysis 13
th
 edn. Association of official analytical chemists Washington D. C. 

[3]. Akubue, P. I., Mittal, G. C. and Aguwa, C. N., 1983. Preliminary pharmacological study of some Nigerian medicinal plants 1. J. of 

Ethnopharmcology 8; 53 – 63. 

[4]. Aletor, O., Oshodi, A. A and Ipinmoroti, K., 2002. Chemical composition of common leafy vegetables and functional properties of 

their leaf protein concentrates. Food chemistry 78: 63 – 68. 

[5]. Aletor, V. A and Adeogun, O. A., 1995. Nutrient and anti-nutrient constituents of some tropical leafy vegetables. Food chemistry, 

53 (4) 375 – 399. 

[6]. Alvarsson, M. Grill, V., 1996. Impact of nicotinic acid treatment on insulin secretion and insulin. Scand J. Clin Lab. Invest, 56 (6) 

563 – 70. 

[7]. Ames, B. N., 1999. Micronutrient deficiencies, a major cause of DNA damage. Ann N. Y Acad Sci. 889: 152 – 6. 

[8]. Barakat, M. Z., Shehab, S. K, Darwish, N and Zahermy E. I., 1973. Determination of ascorbic acid from plant. Analy. Biochemistry 

53: 225 – 245. 

[9]. Boulos, L., 1983. Medicinal plants of North Africa. Michigan. Reference publishers incorporated Algorae. 

[10]. Burkill, H. M.,1985. The useful plants on west tropical Africa Vol.3  pp 1- 25. 

[11]. Canter P. H, Wider, B., Ernest E., 2007. The antioxidant vitamins A, C, E and selenium in the treatment of arthritis: a systematic 

review of randomized clinical trials. Rheumatology, 46 (8): 1223 – 33. 

[12]. Dei-Rio, A, Obdululio, B. G. Casfillo, J., Marin, F. G, Ortuno, A., 1997. Uses and properties of citrus flavonoids. J. Agric. Food 

chem. 45: 4505 – 4515. 

[13]. Edeoga, H. O. and Gomina, A. 2000. Nutritional values of some non-conventional leafy vegetables of Nigeria. J. Eco. Taxon. Bot. 

24:7-13. 

[14]. El- Astal, Z. Y., Ashour, A.E.R.A and Kerrit, A.A.M. 2005. Antimicrobial activity of some medicinal plant extracts in Palestine. 

Pak J. Med. Sci. 21: 187-193. 

[15]. Esimone,C.O., Nworu, C.S., Onuigbo, E.B., Omeje,J.U.,Nsirim, K.L., Ogbu,J.C., Ngwu,M.I. and Chah, K.F.,2009.Anti -

mycobacterial activity of root and leaf extract of Anthocleista djalonensis (Loganiaceae) and Diospyros mespiliformis (Ebenaceae) 

Int. J. Green Pharm. 3:201-5. 

[16]. Goufo, P., Pereira, J., Moutinho – Pereira, J., Correia, C.M., Carranca, N. and Figuelredo, C., 2014b. (Oryza sativa L.) Phenolic 

compounds under elevated carbon dioxide ( CO2) concentration Environ. Exp. Bot. 99: 28-37. 

[17]. Ihekoronye, A. I, Ngoddy P. O., 1985. Integrated Food Science and Technology for the Tropics Macmillan Education Ltd.  

[18]. Jack,I.R and Okorosaye-Orubite,K., 2009.Phytochemical analysis and antimicrobial activity of the extract of leaves of fleabane 

(Conyza sumatrensis) Journal of Applied Sciences and Environmental Management 12(4)63-65. 

[19]. Kamboj, A. and Saluja, A.K., 2008. Ageratum conyzoides L: A review on its phytochemical and pharmacological profile. Int. J. 

Green Pharm 2:59-68. 

[20]. Kayode, J, Jose, R. A, Ige, O. E., 2011. Conservation and biodiversity erosion in Ondo State, Nigeria (4) Assessing Botanical s used 

in the cure of sexually transmitted diseases in Owo Region, Ethnobot leaflet  13: 734 – 8. 

[21]. Kompavier I. Heinrich J. Wolfram G, Linseisen J., 2006. Association of carotenoids, tocopherols and vitamin C in plasma with 

allergic rhinitis and allergic sensitization in adults. Public Health Nutr. 9: 472 – 9. 

[22]. Leke, L., Onaji, R.A., Galadima, A. and Okoronkwo,M.U.,2012.Phytochemical screening and anti-microbial activity studies of the 

root extract of Anthocleista djalonensis (Cabbage tree) International J. of Chemistry 4(4). 

[23]. Maxwell, A, Seepersand, M, Pingal, R., Mootoo D. R, Reynolds, W. F., 1995. 3 – Beta-amino spirosolane steroidal alkaloids from 

Solanum triste. J. Natl Prod. 58: 625 – 628. 

[24]. Moody, J.O. and Adeniyi,B.A.,2004.Do Aloe vera and Ageratum conyzoides enhance the antimicrobial activity of traditional 

medicinal soft soaps (Osedudu)? Journal of Ethnopharmacology 92(1):57-60. 

[25]. Nascimento, G.G.F., Locatelli, J., Freitas, P.C. and Silva, G.L. (2000). Antibacterial activity of plant extract and phytochemicals on 

antibiotic resistant bacteria. Braz J. Microbiol., 31: 247-256. 

[26]. Neuwinger, H. D., 2000. African traditional medicine: a dictionary of plant use and applications Med-pharm scientific, Stuttgart, 

Germany, Pp 589. 

[27]. NNMDA, 2008.Medicinal plants of Nigeria, South-east Nigeria Vol 1. The Nigeria natural medicine Development Agency (Federal 

Ministry of Science and Technology) Pp.35-125 

[28]. Ofokansi, K. C. Esimone, C. O, Anele C. K., 2005. Evaluation of the in vitro combined anti-bacterial effects of the leaf extracts of 

Bryophyllum pinnatum (Fam: Crassulaceae) and Ocinum gratissimum (Fam: Labiate) Plant Prod. Res. J. 9: 23 – 27. 

[29]. Okiei, W., Ogunlesi,M. and Ademoye, M.A.,2009. An assessment of the antimicrobial properties of extracts of various polarities 

from Chasmanthera dependens, Emilia coccinea and Cuscuta australis, herbal medications for eye diseases. Journal of Applied 

Sciences 9:4076-4080. 

[30]. Okoli, A. S and Iroegbu, C.U., 2004 Evaluation of extracts of Anthocleista djalonensis,  Nauclea latifolia and Uvaria afzelii for 

activity against bacterial isolates from cases  of non-gonococcal urethritis. Journal of Ethnopharmacology 92: 135 – 144. 

[31]. Okwori, A., Dina, C., Junaid, S., Okeke, I.,Adetunji, J. and Olabode, A.,2006. Antibacterial  activities of Ageratum conyzoides 

extracts on selected bacterial pathogens. The  International Journal of Microbiology 4(1) ispub.com/IJMB/4/1/7072 



Evaluation of the Chemical Composition of Five Nigerian Medicinal Plants 

DOI: 10.9790/3008-10232731                                    www.iosrjournals.org                                              31 | Page 

[32]. 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. 

[33]. Okwu D. E. and Okwu M.E., 2004. Chemical composition of Spondias mombin Linn.  Plant parts. J. Sustain Agric Eviron 6(2):140 

– 147.  

[34]. Okwu, D. E and Omodamiro, O. D., 2005. Effects of hexane extract and phytochemical content of Xylopia aethiopica and Ocimum 

gratissimum on the uterus of guinea pig. Bio Research, 3(3):40-44. 

[35]. Owolabi, O.J., Omogbai, E.K.L. and Obasuyi, O. 2007. Antifungal and antibacterial activities of the ethanolic and aqueous extract 

of Kigelia africana (Bignoniaceae) stem bark Afri. J. Biotechnol., 6: 1677-1680. 

[36]. Pandey, B. P., 1980. Economic Botany for degree hormones and postgraduate students S. chard and company Ltd Ram Nagar.  

[37]. Salah, N. Miller N. J, Pagange, G., Tijburg, L, Bolwell, G. P, Rice, E, Evans, C., 1995. Polyphenolic flavonoils as scavenger of 

aqueous phase radicals as chain breaking antioxidant. Arch Biochem. Broph, 2:339 – 346.  

[38]. Salam R., Sarker B.K., Haq M.R and Khokon J.U. (2015). Antimicrobial activity of medicinal plant for oral health and hygiene.  

International J. of  Natural and Social Sciences, 1(2): 1- 12. 

[39]. Seo, W. D., Kim, J. Y., Song, Y. C., Cho, J. H., Jang, K.C. and Han, S.I., 2013. Comparative analysis of phytochemicals and 

antioxidative properties in new red rice (Oryza sativa L. cv Gunganghongmi) J. Crop Sci. Biotechnol. 16: 63-68. 

[40]. Sharif H.B., Mukbtar M.D., Mustapha Y and Lawal A.O. (2015). Preliminary Investigation of Bioactive Compounds and 

Bioautographic studies of whole plant extract of Euphorbia pulcherrima on Escherichia coli, Staphylococcus aureus, Salmonella 

typhi and Pseudomonas aeruginosa. Advances in Pharmaceutics, http://dx.doi.org/101155/2015/485469.  

[41]. Stary, F., 1998. The natural guide to medicinal Herbs and plants. Tiger Books international,  London P. 12 – 16. 

[42]. Stroev, E. A, and Makarova V. G., 1989. Laboratory manual in Biochemistry, Mir Publishers, Moscow Pp. 267. 

[43]. Teke, G.N., Kuite, J.R.,Ngouateu, O.B and Gatsing, D., 2007. Antidiarrhoeal and antimicrobial activities of Emilia coccinea (Sims) 

G.Don extracts. J. Ethnopharmacol.112(2):278-83. 

[44]. Trease G. E., Evans W. C.,1989. Pharmacognsy 11
th
 edn. Braillain Tiridel Can. Macmillian Publishers. 

[45]. Weiss, L. A., Dahanukar, A., Kwon, J.Y., Banerjee, D. and Carlson, J.R., 2011. The molecular and cellular Basis of Bitter Taste in 

Drosophila. Neuron 69(2): 258-272.  

[46]. WHO, 1996. World Health Organization Technical series: Trace elements in Human Nutrition and Health. World Health 

Organization, Geneva. Pp 199 -  205. 

[47]. Yadav, R. N. and Agarwala, M., 2011. Phytochemical analysis of some medicinal plants. J. Phytology 3(12)    


