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ABSTRACT  

The chemical composition of Senna alata and Cajanus cajan were investigated. The mineral 

analysis in mg/100g indicated that the leaves contained sodium, potassium, calcium, 

magnesium, zinc, iron, manganese, phosphorus, however, lead, and copper were absent in 

Cajanus cajan. The Phytochemical analysis of the plants showed that the two medicinal plants 

contained alkaloids, tannins, steroids, saponins, phlobatannin, terpenoid, flavonoid, cardiac 

glycoside, while steroid and cardiac glycoside was not found in Cajanus cajan and Senna 

alata respectively. The medicinal plants also contained antinutrient phytin phosphorus, 

oxalate, phytic acid and phenol. 
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INTRODUCTION  

Medicinal plants are plants which contain 

substances that could be used for therapeutic 

purposes or which are precursors for the 

synthesis of useful drugs [1]. The medicinal 

value of these plants lie in bioactive 

phytochemical constituents that produce 

definite physiological action on the human 

body [2]. Senna alata belongs to the family 

Fabaceae and found mostly in the tropical 

countries including: Nigeria, India, North 

and South America, Mexico and Brazil. The 

local names are ‘Asunrin oyinbo’ (Yoruba), 

‘Koroga’ (Hausa), ‘Igoro’ (Benin). It is 

traditionally used to relief pains and also 

used in the treatment of cutlass associated 

wounds, gonorrhea, burns and ulcers [3, 4, 
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5]. The decoction of the stem is inhaled for 

the treatment of catarrh and bronchitis [6]. 

Cajanus cajan also belongs to the plant 

family, Fabaceae and found mostly in the 

tropical regions including Nigeria, Mexico, 

India, South America, Sub-saharan Africa 

[7]. It is known by English name – Red grain 

yellow dahl, French – Ambrerade, India – 

Archar, Yoruba – Feregede [8]. All parts of 

the plants are strongly intoxicant narcotic, 

aphrodisiae and anodynous the commonly 

used parts of the plants by traditional 

medical practitioners are the leaves, seeds 

and the roots [6]. The leaves are burnt and 

the smoke is inhaled for the relief of asthma 

and cough. Moreover, the leaves are useful 

in the relief of menstrual pain and inflamed 

breast [1]. It is also prescribed by herbalist 

for mental illness, insanity and insomnia [6]. 

The aim and objectives of this study was to 

know the constituent of the leaves of Senna 

alata and Cajanus cajan through mineral and 

phytochemical analysis. 

MATERIALS AND METHODS  

Collection of Plant materials 

The fresh plants were collected from a local 

farm in Ado-Ekiti, Ekiti State, Nigeria. 

Identification and authentication were 

carried out in the herbarium section of the 

Department of Plant Science, Ekiti State 

University, Ado-Ekiti, Ekiti State, Nigeria. 

Processing of Plant Materials 

The fresh leaves of the following plants S. 

alata and C. cajan were air dried at 28oC for 

30days. They were grounded into fine 

powder using an electric blender and stored 

in a cool dry container until use.   

Mineral analysis 

The minerals of the samples were analyzed 

using the solution obtained by dry ashing the 

sample at 550°C and dissolving it in HCl 

(25ml) and 5% Lanthanum chloride (2ml), 

boiling, filtering and making up to standard 

volume with deionized water. Mn, Cu, Co, 

Zn, Fe, Mg, Na, and Ca were determined 

with a Buck Atomic Absorption 

Spectrometer (Buck Scientific, Model 

200A/200, Inc. East Norwalk, Connecticut, 

U.S.A). Sodium was measured with a 

Corning 405 flame photometer (Corning 

Halstead, Essex, UK, Model 405) [9]. The 

detection limits had previously been 

determine using the methods of [10] as Mn 

0.01, Cu 0.005, Co 0.05, Zn 0.005, Fe 0.02, 

Mg 0.002, Ca 0.04, Na 0.001, ppm (all for 

aqueous solutions). 

The optimum analytical range was 0.5 to 10 

absorbance units with coefficient of variation 

of 0.05 to 0.40% phosphovanado-molybdate 
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method using a Spectronic 20 colorimeter 

(Galenkamp, London, UK) [9]. All 

chemicals were BDH analytical grade. 

Phytochemical analysis 

Quantitative phytochemical screening to 

determine the presence of alkaloids, tannins, 

saponins steroids, phlobatannin, terpenoids, 

flavonoid and cardiac glycosides using 

standard methods as described by [11, 12, 1] 

were carried out. 

RESULTS AND DISCUSSION 

The mineral composition (in mg/100g) of S. 

alata and C. cajan leaves are shown in 

Table 1. The values of sodium in the plants 

varied from 30.25 (S. alata) to 28.85 (C. 

cajan) while that of potassium varied from 

37.60 (S. alata) to 35.12 (C. cajan). The 

ratio of sodium to potassium was less than 1 

(0.8); therefore consumption of the plants 

would reduce high blood pressure disease 

because Na:K is less than one as 

recommended by [13]. 

The value of calcium and phosphorous in the 

leaves of S. alata and C. cajan varied from 

40.31 (S. alata) to 37.85 (C. cajan) for 

calcium and from 73.50 (S. alata) to 68.31 

(C. cajan) for phosphorous. Calcium and 

phosphorous are associated with each other 

for growth and maintenance of bones, teeth 

and muscles [14, 15]. The calcium level in 

the leaves studied were comparable 

favourably with the values reported in some 

green leafy vegetables consumed in Nigeria 

and some wild edible leaves grown in 

Eastern Amatolia, Turkey [16]. The 

phosphorous content was comparable 

favorably with that of Ipomeae batatas with 

37.28 [17]. Therefore, S. alata and C. cajan 

are good sources of calcium and 

phosphorous which aids intestinal absorption 

because the ratio of Ca: P in leaves was 

(0.54) close to unity [18]. 

Magnesium content of S. alata and C. cajan 

varied from 36. 42 (S. alata) to 30.38 (C. 

cajan). These were high when compared to 

Xylopia aethiopia (2.42) [19]. Magnesium is 

a composition of chlorophyll and it is an 

important content in connection with 

Ischemic heart disease and calcium 

metabolism in bones [20]. 

Zinc content of S. alata and C. cajan varied 

from 35.47 (S. alata) to 32.70 (C. cajan) 

These were low when compared to the 

mineral analyzed for in Pilostigma thioningi 

(70.10) [21]. Zinc is involved in normal 

functioning of immune system [22] and is 

associated with protein metabolism. The 

leaves were found to be a good source of 

zinc because it is far above 6.23 

recommended by RDA [23]. 
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Iron content of S. alata and C. cajan varied 

from 7.26 (S. alata) to 8.03 (C. cajan). These 

values were comparable favourably with the 

values reported for Ipomea batata 16.00 [17] 

but low when compared to the values of 

other green leafy vegetables as reported by 

[22]. Iron is an essential trace element for 

haemoglobin formation, normal functioning 

of central nervous system and in the 

oxidation of carbohydrates, protein and fats 

[24]. This perhaps justifies the already 

locally established function of the plant in 

the regulation of haemoglobin level.  

The values of manganese in the leaves of S. 

alata and C. cajan varied 0.54 (S. alata) to 

0.75 (C. cajan). This suggests that S. alata 

and C. cajan do not contribute or rather 

cannot be used as a substitute for other blood 

forming leafy vegetables.  

Copper and Lead were absent in C. cajan but 

present in minute quantity in S. alata with 

0.01 for copper and 0.03 for lead. However, 

it has been reported that lead and copper are 

highly toxic even at low concentrations [25]. 

The result of phytochemical analysis of the 

leaves of S. alata and C. cajan are shown in 

Table 2. The two medicinal plants contained 

alkaloids, tannis, saponins, steroids, 

phlobatannin, terpenoids, flavonoids and 

cardiac glycosides while steroid was absent 

in S. alata. Alkaloids has been found to have 

microbiocidal effect and the major anti-

diarrheal effect is probably due to their 

effects on small intestine and 

antihypertensive antifungal, anti-

inflammatory, anti fibrogenic effect [26]. 

However, the result of this work is similar to 

the findings of [27] who reported the 

presence of alkaloid in Cnidoscolus 

aconitifolius. Some alkaloids are useful 

against HIV infection as well as intestinal 

infection associated with AIDS [28]. The 

presence of alkaloids in the two medicinal 

plants makes them recommendable for 

patient as alkaloids posses a significant 

pharmacological property. 

Tannin is non toxic and can generate 

physiological responses in animals that 

consume them [29]. Tannin can be toxic to 

filamentous fungi, yeast and bacteria. The 

presence of tannin in the medicinal plant 

suggests the ability of these plants to play 

major roles as antifungal anti diarrheal, 

antioxidant and anti hemorrhoidal agent [30]. 

Saponins showed a positive result in the 

leaves of S. alata and C. cajan. This 

compound has been reported to have 

antihyper-cholesterol, anti-inflamatory, 

cardiac depressant properties by [12] and 

appear to kill or inhibit cancer cells without 

killing the normal cells in the process [31]. 
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Steroids also showed a positive result in the 

leaves of C. cajan which are of importance 

and interest in pharmacy due to their 

relationship with such compounds as sex 

hormones [32] and promote immune 

function in the skin and also reduce 

inflammation [33]. [34] reported the 

presence of steroids in Acalypha hisphida. 

Phlobatanins were detected in the two 

medicinal plants. The report of this work is 

similar to the findings of [34] who reported 

the presence of phlobatannin in A. hispida 

and A. racemosa. This compound inhibits the 

growth of many microorganisms like fungi, 

yeast, bacteria and viruses [29]. 

The S. alata and C. cajan contained 

terpenoid. Terpenoids called 

petalostemumol, showed excellent activity 

against Bacillus subtilis and Staphylococcus 

aureus and lesser activity against gram 

negative bacteria as well as Candida 

albicans [36]. 

In this study, the leaves of S. alata and C. 

cajan contained flavonoid. It modifies the 

body’s reaction to allergens, virus and 

carcinogens. It has been reported to show 

anti inflammatory and antimicrobial activity 

[36]. [37] reported the presence of 

flavonoids in A. hybridus. Cardiac glycoside 

showed positive result in the leaves of S. 

alata. The cardiac glycoside has been used 

for over two centuries as stimulant in cases 

of cardiac failure and diseases [12, 38]. This 

perharps justifies the already locally 

established function of the plant in the 

treatment and management of hypertension 

[39]. 

The phenol content (in %) of the two 

medicinal plants were 0.35 and 0.22 

respectively as shown in Table 3. It is 

considered bacteriostatic against both fungi 

[40] and bacteria [41]. 

The values of oxalate content (mg/ml) of the 

leaves of S. alata and C. cajan were 6.54 and 

7.38 respectively but are higher than Musa 

sapentum with 0.72 [41], Butryospernum 

parkii with 1.5 [39], Spondias mombin with 

0.9 [42] and lower than the reported values 

for cotton leaves 0.22 [39]. High oxalate 

level in food may reduce the bio availability 

of such metal as calcium. The phytin 

phosphorus values (in mg/ml) of the leaves 

of S. alata and C. cajan were 24.13 and 

21.26 respectively which are low compared 

to the values reported for Zingiber officinale 

28.83  [43] but higher than wild yam tubers 

with 1.7 [40]. The phyitc acid intake of 4.9 is 

said to decrease iron absorption by 4.5 folds 

in humans. 
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Therefore, these medicinal plants can be 

consumed because the levels of antinutrient 

do not reach lethal dosages [10]. 

It is established that only high content of 

these antinutrients prevent the absorption of 

Mineral like iron, magnesium, potassium and 

calcium which are essential for metabolism 

in the body. Reduction of antinutrients in 

foods may be necessary especially when 

their levels are higher than those generally 

regarded as safe for human consumption. 

This can be accomplished through different 

hydrothermal treatments, which also 

enhances the nutritional qualities: increase 

palatability and digestibility of foods 

[43].

 

Table 1: Results of Mineral Analysis of the Two Medicinal Plants (mg/100g) 

S.NO. TEST Senna  alata Cajanus cajan 

1.  Sodium 30.25 28.85 

2.  Potassium 37.60 35.12 

3.  Calcium 40.31 37.85 

4.  Magnesium 36.42 30.38 

5.  Zinc 35.47 32.70 

6.  Iron 7.26 8.03 

7.  Lead 0.03 Not Detected 

8.  Manganese 0.54 0.75 

 

Table 2: Results of Phytochemical Analysis of the Two Medicinal Plants 

S. No. TEST Senna alata Cajanus cajan 

1.  Alkaloid + + 

2.  Tannin + + 

3.  Saponin + + 

4.  Steroid - + 

5.  Phlobatannin + + 

6.  Terpenoid + + 

7.  Flavonoid + + 

8.  Cardiacglycoside + - 

+ = Presence of constituents; - = Absence of constituents
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Table 3: Results of Anti Nutrient Analysis of the Two Medicinal Plants 

S.NO. TEST Senna alata Cajanus cajan 

1.  Tannin content (%) 4.56 3.87 

2.  Phenol (%) 0.35 0.22 

3.  Phytin phosphorus (mg/ml) 24.13 21.26 

4.  Saponin (%) 3.25 2.18 

5.  Alkaloids (%) 1.05 0.67 

6.  Flavonoid (%) 0.33 0.33 

7.  Oxalate (mg/ml) 6.54 7.38 

CONCLUSION  

Plants have contributed immensely to the 

medical field. It has been the source of most 

drugs used for combating infections. The 

two plants used in this study were found to 

contain the important constituents needed to 

combat various kinds of infections in human 

beings.

 

REFERENCES

[1] Sofowora EA, Medicinal plant and 

traditional medicine in Africa, John 

Wiley and sons LTD, 2008, 1-10.  

[2] Akinmoladun AC, Ibukun EO, 

Obuotor EM and Farombi EO, 

Phytochemical constituent and 

antitoxidant activity of extract from 

leaves Ocimum gratissimum, Sci. 

Res. Essay, 2, 2007, 163-166. 

[3] Chitwood DJ, Phytochemical based 

strategies for nematodes control, 

Annual Review of phytopathology, 

40, 2003, 221-249. 

[4] Hotlets FB, Ueda-Nakamura TBPD, 

Cortez DAG, Morgado-Diaz JA and 

Nakamura CV, Effects of essential 

oil of Ocimum gratissimum on the 

trypanosomatid Herpetomonas 

samuelpessoa. Act Protozool. 42, 

2003, 269-276. 

[5] Pessoa LM, Morais SM, Bevilaqua 

CML and Luciano JHS, 

Antihelminthic activity of essential 

oils of Ocium gratissium Linn. and 

eugonol activity against 



L aw al OUL aw al OUL aw al OUL aw al OU                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                             R esearch  A rticleR esearch  A rticleR esearch  A rticleR esearch  A rticle                                                                                                

    

 

8888     
IJBP A S, F ebruary, 2012, 1(1)  IJBP A S, F ebruary, 2012, 1(1)  IJBP A S, F ebruary, 2012, 1(1)  IJBP A S, F ebruary, 2012, 1(1)   

 

Haemoachus contortus. Vet. 

Parasitol. 109, 2002, 59-63. 

[6] Gills LS, Ethnomedicinal uses of 

plants in Nigeria. University of 

Benin Press, Benin City, Edo-state; 

Nigeria. 1992, 65-75. 

[7] Brenan JPM, Flora of Tropical East 

Africa, East Africa Literature 

Bureau, Nairobi, 1996. 

[8] Hutchinson JJM, Daziel RWJ, Keay 

FN and Heppar J, Flora of west 

Tropical Africa and its 

Pharmaceutical Potentials. 

Mediconsult, 31, 1968, 28-16. 

[9] AOAC, Official methods of analysis, 

15th Association of Official Analysis 

Chemist Washinton D.C, 2005, 774-

784. 

[10] Techtron V, Basic Atomic 

Absorption spectroscopy. A modern 

introduction, Domican Press, 

Victoria, Australia, 1975, 104-106. 

[11] Trease GE and Evans WC, 

Pharmacognosy, 11th Edition, Tindal 

LTD, London, 1985, 60-75. 

[12] Harborne JB, Phytochemical 

Methods. London chapman and Hall, 

Ltd, 1984, 49-188. 

[13] 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 

[14] Okaka  JC, Enoch NTA and Okaka 

NCA, Food and Human Nutrition. O. 

J. C Academic Publishers, Enugu, 

Nigeria, 2006, 135-153. 

[15] Ladan MJ, Bibilis LS and Lawal M, 

Nutrients composition of some green 

leafy vegetables consumed in Sokoto, 

Nigerian Journal of Basic and 

Applied  Science, 5, 1996, 39-44. 

[16] Antia BS, Akpan EJ, Okon PA and 

Umoren IU, Nutritive and 

Antinutritive Evaluation of Sweet 

potatoes (Ipomea batata) Leaves, 

Pakistan  Journal of  Nutrition 5(2), 

2006, 166-168. 

[17] Gull-Guerro JL and Gimenez-

Gimemez A, Nutritional composition 

of Sonchus spp (S. asper L., S 

Oleraceus. L., S. tererrims L.), 

Journal of Science Food. Agric. 76, 

1998, 628-632. 

[18] Ishida H, Suzuno N, Sugiyama S, 

Innami, S and Todokoro T, National 

evaluation of chemical component of 

leaves stalks and stem of sweet 

potatoes. Ipomea batata poir, Food 

Chemistry, 68, 2000, 359-367. 

[19] Abolaji OA, Adebayo AN and 

Odesanmi OS, Nutritional qualities 

of three medicinal plants: Xylopia 



L aw al OUL aw al OUL aw al OUL aw al OU                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                             R esearch  A rticleR esearch  A rticleR esearch  A rticleR esearch  A rticle                                                                                                

    

 

9999     
IJBP A S, F ebruary, 2012, 1(1)  IJBP A S, F ebruary, 2012, 1(1)  IJBP A S, F ebruary, 2012, 1(1)  IJBP A S, F ebruary, 2012, 1(1)   

 

aethiopicca, Blighia sapida and 

parinari polyandra, Pakistan Journal 

of Nutrition, 6, 2007, 665-668. 

[20] Elegbede JA, Legumes. In: 

Nutritional quality of plant foods. 

Osagie, A. U. Eka, O. U. (Eds), Post 

harvest research Unit, University of 

Benin, 1998, 53-83. 

[21] Ibrahim NDG, Abdurahman EM 

and Ibrahim G, Elemental analysis of 

the leaves of Veronia amygdaleina 

and its biological evaluation rats. 

Nigeria Journal of Natural Products 

Med, 5, 2001, 13-16. 

[22] Borgert I, Briggs GM and Calloway 

H, Nutritional and physical fitness. 

W. B saunder and Co., philadephia, 

USA, 1975, 34-50. 

[23] Adeleye E and Otokiki MKO, 

Proximate composition and some 

nutritionally valuable minerals of 

two varieties of Capsicum annu, 

Discovery Innovations, 11, 1999, 75-

81. 

[24] Asaolu SS, Ipinmoroti KO, 

Adeyinwo CE and Olaofe O, 

Seasonal variation in heavy metals 

distribution sediments of Ondo state 

coastal region, Ghana Journal of 

Chemistry, 3, 1997, 11-16. 

[25] Ghosal S, Krishna-Prasad BN and 

Laksmi V, Anti amoebic activity of 

Piper longum fruits against 

Entamoeba histolytica in vivo. 

Journal of Ethno-pharmacology, 50, 

1996, 167-170. 

[26] Awoyinka AO, Balogun IO and 

Ogunnowo AA, Phytochemical 

screening and in-vitro bioactivity of 

Cnidoscolus aconitiifolus 

(Euphorbiaceae), Journal of 

Medicinal plants Research, 1(3), 

2007, 63-65. 

[27] McDevitt JT, Schneider DM, 

Katiyar SK and Edlind FS, Berberina: 

a candidate for the treatment of 

diarrhea in AIDS patients abstract 

175, In program and Abstracts of the 

36th Interscience conference  on 

Antimicrobial Agents and 

Chemotherapy, American Society for 

Microbiology, Washington, D. C, 

1996. 

[28] Scalbert A, Antimicrobial properties 

of tannis, Phytochemistry, 30, 1991, 

3875-3882. 

[29] Asquith TN and Butter LG, 

Interaction of condensed tannins 

with selected proteins, 

Phytochemistry, 25(7), 1986, 1591-

1593. 

[30] Lewis WH and Elvin-Lewis MP, 

Medicinal plants as sources of new 

therapeutics, Ann. Mo. Bot. Gard, 82, 

1995, 16-24. 



L aw al OUL aw al OUL aw al OUL aw al OU                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                             R esearch  A rticleR esearch  A rticleR esearch  A rticleR esearch  A rticle                                                                                                

    

 

10101010     
IJBP A S, F ebruary, 2012, 1(1)  IJBP A S, F ebruary, 2012, 1(1)  IJBP A S, F ebruary, 2012, 1(1)  IJBP A S, F ebruary, 2012, 1(1)   

 

[31] Okwu DE, Evaluation of chemical 

composition spices and flavouring 

agents, Global Journal Pure Applied 

Science, 7, 2001, 455-459.  

[32] Bell E, Vitamin D3 promotes 

immune function on the skin. 

http//www.signalinggateway.org/upd

ate/updates/2007 

[33] Iniaghe OM, Malomo SO and 

Adebayo JD, Proximate composition 

and Phytochemical constituents of 

leaves of some Acalypha species. 

Journal of Nutrition 8(3), 2009, 256-

258. 

[34] Hufford CD,  Jia Y, Cromm Jr EM, 

Muhammed I, Okunade AL, Clark 

AM  and Rogers RD, Antimicrobial 

compound from Petalostenum 

purpureum. Journal of Natural. 

Products, 56, 1993, 1878-1889. 

[35] Cushnie TP and Lamb AJ, 

Antimicrobial activity of flavonoids: 

International Journal of 

Antimicrobial Agents, 26 (5), 2005, 

343-356. 

[36] Akubugwo IE, Obasi NA, Chinyere 

GC and Ugobogu AE, Nutritional 

and chemical value of Amaranthus 

hyobridus. L African Journal of 

Biotechnology, 6(24), 2007, 2883-

2889. 

 

[37] Olayinka AO, Onoruvwe O and Lot 

TY, (1992). Cardiovascular effects 

of Methanolic extract of the stem 

bark of Khaya senegalensis, 

Phytotherapy Research, 6(5), 1992, 

282-284. 

[38] Taiwo A, Abidemi C, Oyedepo J, 

Adebayo B, Oluwadare I and Agboto 

D, Nutrient content and anti 

nutritional factor in Shea butter 

(Butryospermum parkii) leaves, 

African J. of Biotechnology, 8(21), 

2009, 5888-5890.  

[39] Duke JA, Handbook of Medicinal 

Herbs. CRC press Inc. Boca Raton, 

Fla, 1985, 72-80. 

[40] Thomson WAR, Medicines from 

the earth, McGraw Hill Book. CO., 

Maiden Lead, United Kingdom, 

1978, 622-630. 

[41] Igwe CU, Onyeze GOC, Onwuliri 

VA, Osuagwu CG and Ojiako AO, 

Evaluation of chemical composition 

of leaf of Sponias mombin Lin. From 

Nigeria Journal of Basic and Applied 

Science, 4(5), 2010, 706-710 

[42] Aletor VA and Omodara OA, 

Studies on some leguminous browse 

plants with particular reference to 

their proximate, mineral and some 

endogenous anti nutritional 

constituents. Animal Feed Science 

and Technology 46, 1994, 343-348. 



L aw al OUL aw al OUL aw al OUL aw al OU                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                             R esearch  A rticleR esearch  A rticleR esearch  A rticleR esearch  A rticle                                                                                                

    

 

11111111     
IJBP A S, F ebruary, 2012, 1(1)  IJBP A S, F ebruary, 2012, 1(1)  IJBP A S, F ebruary, 2012, 1(1)  IJBP A S, F ebruary, 2012, 1(1)   

 

[43] Adeniji TA, Sanni LO, Barimala IS 

and Hart AD, Anti nutrients and 

heavy metals in some new plaintain 

and banana cultivars, Nigerian Food 

Journal, 25, 2007


