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A B S T R A C T   A R T I C L E  I N F O  

Global interest has been shown in the therapeutic potential of medicinal plants with the 

goal of creating an alternative, healthy, efficient and accessible complement with little 

to no side effects that could be in the form of medicinal drugs, food or nutritional 

supplements, in the treatment and management of different diseases. Morinda lucida is 

a rainforest tropical tree commonly referred to as the Brimstone tree, Indian mulberry 

and Hog tree apple. Different plant components are used for medicinal purposes, 

including stem barks, roots and leaves. Leaves are traditionally used for the treatment 

of malaria, analgesic, laxative, anti-infection and as a general febrifuge. Stem bark 

infusion is used as an antimalarial and anti-diabetic. For malaria management, the root 

of the plant is used in combination with other plants. The existence of various 

secondary metabolites such as alkaloids, anthraquinones, anthocyanins, carbohydrates, 
cardenolines, coumarins, flavonoids, glycosides, cyanide hydrogen, phenols, 

compound reducers, resins, saponins, steroids, tannins, terpenoids and triterpenoids 

was shown in the majority of the preliminary phytochemical screening reviewed in this 

paper. Numerous pharmacological activities have been responsible for the existence of 

these phytoconstituents, including antiviral, antibacterial, antidiabetic, antimalarial, 

anti-inflammatory, anti-cancer, antioxidant, anti-leishmanial, antitrypanosomally, 

hepatoprotective, cytotoxic and genotoxic, antispermatogenic, anticonvulsant among 

others. 
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1. INTRODUCTION 

Global interest has been shown in the therapeutic potential of medicinal plants with the goal of creating an alternative, 

healthy, efficient and accessible complement with little to no side effects that could be in the form of medicinal drugs, food 

or nutritional supplements, in the treatment and management of different diseases [1]. Medicinal plants are plants in which 

one or more of their organs contain substances that can be used for medicinal purposes or are precursors to the semi-

synthesis of chemo-pharmaceutical products [2,3]. Medicinal plants play a vital role in people's health care needs around the 

world especially in developing countries [4-6]. According to [7] medicinal plant species, in many developing countries, are 

a valuable alternative to traditional medicine, especially in poor communities living in rural areas, which lack access to 

health services. According to the World Health Organisation, about 80% of the people of many developed countries use 
conventional medicines for their health care [3,6,8-27]. The use of medicinal plants in the field of natural products is very 

beneficial in terms of resources for chemical and biological research [7]. Certain secondary metabolites such as alkaloids, 

sterols, terpenes, flavonoids, saponins, glycosides, cyanogenes, tannins, resins, lactones, volatile oils and others [3] are 

naturally synthesized and accumulated by these plants. 

Morinda lucida a member of Rubiaceae family [25,28-37], is a tropical rainforest tree [36] widely known as the 

Brimstone tree [32,33,38,39], the Indian mulberry and the Hog tree apple [33,39]. The plant is known locally as Njisi in 

Hausa [6], Huka, Eze-ogu[40] and Nfia in Igbo [40], Oruwo [34,40-42] or Ruwa in Yoruba [40,43], Ogele in Igalaland in 

Kogi state, Ewe amake (Ghana), Ewe amaka or Atakake (Togo) [40], Sangogo or Bondoukuoalongua (Cote d'Ivoire) [40]. 
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The plant is a medium-sized tree [28,29,41,44-50], about 15m tall [29,34,37,38], roughly 20-30 cm in diameter with a thick 

crown of slender crooked branches [46]. The colour of the bark is grey to brown, the colour of the flowers is white, the fruit 

is drupe, the seed is ellipsoid, yellowish, soft [51]. Most parts of the plant are used for medicinal purposes, including the 

stem, bark, roots and leaves [52,53]. 

2. TRADITIONAL USES 

In herbal medicine, plants have long been used in the treatment of various human body diseases in many parts of the 

African continent [54]. The leaves are used as oral teas, typically taken by mouth for the conventional treatment of malaria,  

and as febrifuge, analgesic, laxative and anti-infective drugs in general [36,40,42]. The use of leaf extract to treat 

hypertension, malaria, ulcers, and gonorrhoea was observed by [35]. The root of the plant is used in Nigeria for the 

treatment of malaria in combination with Mangifera indica, Carica papaya and Cassia podocarba leaves [58]. Usage of cold 

decoction of plant leaves for the treatment of fever, as well as plant bark, root and leaf bark, as a bitter tonic and as an 

astringent, bitter water decoction has been recorded for dysentery, abdominal colic, and intestinal worm infestation [48,59]. 

In the Igede people of Benue State, Nigeria, decoction of M. Lucida is used as antidiarrhea two to three times every day 

[28,60]. Leaf decoction is often added to women's breasts while their babies are weaned to avoid infection [28]. In 

suspected diabetic patients among people in the south-western part of Nigeria, new leaves of M. lucida is macerated in fresh 
palm wine and filtrate taken by mouth for blood sugar control [42,61]. The infusion of stem bark is used as an antimalarial 

and antidiabetic medication [62]. Lawal et al., [28] reported the used of M. lucida locally in the treatment of irregular 

menstruation, insomnia and jaundice. 

3. PHYTOCHEMICAL COMPOSITION 

Plants have different phytochemical properties, such as glycosides, saponins, alkaloids, flavonoids, tannins, which 

provide pharmacological importance because plants use them to combat disease-causing pathogens [63]. In general, the 

search for these compounds from medicinal plants ends with the isolation of novel compounds and, finally, the production 

of drugs [64]. The study [65] documented the presence of ethanol, acetone and aqueous extracts of M. lucida with 

flavonoids, tannins and sugar reduction. Whereas saponins were only found in the water extract. Qualitative and quantitative 

preliminary screening of the phytochemical constituents on some of the leaves tested showed that alkaloids, tannins, 

anthraquinones and steroids were present in the leaves of the plant [42].Ethyl acetate and ethanolic extracts prepared from 
the bark, leaves and stem of M. lucida was screened for phytochemical constituents and the result reported the presence of 

saponin, tannins and alkaloids in the leaves extract [66]. Similar study revealed the presence of alkaloids, saponins, tannins 

[48,67] and anthraquinones [67]. It was reported that the leaves, stem barks and roots extract of M. lucida contained 

alkaloids, tannins, glycosides, terpenoids, saponins, 

 Phenols, hydrogen cyanide, flavonoids and steroids [33]. The result also showed higher values of alkaloids, 

terpenoids, phenols and steroids in all the plant parts screened [33]. [68] studied the phytochemical composition of the 

aqueous leaf extract of M. lucida and result revealed the presence of alkaloids and flavonoid as the predominant secondary 

metabolite [68]. While the phytochemical screening of methanolic leaf extracts showed the present of secondary metabolite 

including tannins, anthocyanine, steroid, anthraquinones, terpenoids and saponin [69]. An investigation of ethanolic extracts 

prepared [70] from the bark, leaves and root of M. lucida were evaluated for the presence of different secondary metabolites 

[70]. The finding, revealed the presence of saponin, tannins, anthraquinone, alkaloids, and cardiac glycosides in the leaves, 

bark and root extracts, while flavonoids was presence in the ethanol stem extract. The finding of [25] on the ethanol extract 
of the plant revealed the presence of tannins, glycosides, alkaloids and flavonoids. Addy et al., [51] tested and confirmed the 

presence of important phytochemical compositions (saponins, anthraquinones, cardenolides, alkaloids, sterols and tannins) 

on the leaves of M. lucida using ethanol and dichloromethane as a solvent. 

The result of preliminary phytochemical screened by [27],showed that the aqueous stem bark extract of M.lucida 

possess catechic tannins, triterpenes,flavonoids, alkaloids, saponins and phenols, whereas sterols and galic tannins were 

absent. Reference [40] investigated the phytochemical composition of the crude methanol extract of M. lucida the result 

showed that the plant contained alkaloids, glycosides, reducing sugar, flavonoids, resins, carbohydrates, steroids, terpenoids, 

tannins and saponins. The preliminary phytochemical analysis performed on the leaf powders of M. lucida showed different 

secondary metabolites such as alkaloids, flavonoids, triterpenoids, steroids, coumarins, anthocyans, tannins cardenolins and 

reducing compounds [36]. The phytochemical screening of both aqueous and methanolic extracts of M. lucidacarried out 

[43] revealed the presence of glycosides, saponins, flavonoids and streroids [43]. M. lucida leaf extract analysed revealed 
that the extract contains saponins, terpenoids, flavonoids, glycosides, and tannins [71]. Another study screened the HEML 

and showed the presence of saponins, reducing sugars,polyphenols and flavonoids, with absence of polyuronides, 

cyanogenic glycosides, alkaloids,anthraquinone sides, triterpenes and phytosterols [72]. 
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4. PHARMACOLOGICAL ACTIVITIES 

Previous studies have demonstrated that leaf and stem bark extracts of M. lucida possess numerous pharmacological 

matters to do such as antibacterial [31,52,67], antiviral [57], antidiabetic [25,28,49,57], antimalarial [19,57], anti-

inflammatory [53,57], anticancer, hepatoprotective, cytotoxic and genotoxic, antispermatogenic, hypoglycemia [28,49]. 

This review focused on antidiabetic/hyperglycemic, antimalarial.Diabetes mellitus is a chronic disease of carbohydrate, 

lipid and protein metabolism characterised by using chronic elevations of fasting blood glucose above 200 mg dL-1 due to 

insulin insufficiency or whole ceasation of insulin synthesis or secretion and/or insulin resistance [43]. Olajide et al. [73] 

studied the hypoglycemic and antihyperglycaemic activities of a methanol extract of M. lucida leaves in normal and 

streptozotocin-diabetic rats. The outcomes recommended that the leaves extract of the plant have a sturdy glucose 
decreasing property when administered to streptozotocin-treated rats. Possible defensive feature and mechanism of action at 

125-500 mg/kg/day of M. lucida aqueous stem bark extract (MLASE) on renal and hepatic features in alloxan-induced 

hyperglycemic rats for 8 days was once investigated [74].  

The finding confirmed that intraperitoneal injection with one hundred twenty mg/kg of alloxan in bloodless 0.9% 

ordinary saline reliably and notably precipitated a normally sustained hyperglycemia which have been ameliorated by using 

the short-term oral therapy with 125-500 mg/kg/day of MLASE. Antidiabetic, antihyperlipidaemic, and antioxidant 

activities of the blended aqueous extracts of M. lucida and Saccharum officinarum leaves was also investigated [38]. A 

significant reduction at P< 0.001 in the fasting blood glucose of diabetic rats dealt with the plant extracts, both one via one 

and the extract mixture when compared to the untreated diabetic crew was observed. Diabetic treated groups showed a 

significantdecrease (P<0.001) in the levels of Total cholesterol and low-density lipoproteincholesterol when compared to 

the diabetic untreated group. 

Methanol leaf extract of M. lucida (MLEML) was assessed for hypolipidemic activity on Alloxan induced diabetic 

wistars rats [74]. Result obtained from the study, showed that the two groups orally administered with differentdoses of the 

extract at 100 mg/kg and 200 mg/kg, have their blood glucoselevels significantly lowered (p < 0.05) when comparedwith 

the diabetic control but higher than that of thenormal control rats. results of the study indicate that MLEML canbe 

potentially used for diabetics to control glucose and lipid levels [75]. Extracts of M. lucida and Nauclea latifolia caused a 

significant reduction in the rats' glucose level after treatment as evaluated [37], while the status of reduced glutathione and 

antioxidants enzyme activities was significantly increased. The total cholesterol, low-density lipoprotein, triglyceride status 

showed reduction compare to the control. Also, the concentration of malondialdehyde in the groups administered with M. 

lucida (2.88±0.00) and with N. latifolia leaves extracts (3.85±0.12) was reduced compare to the diabetic control group 

(7.37±0.10) [37]. Investigation of aqueous and 50% methanolic leaf extracts of M. lucida performed [76] for hypoglycemic 

and toxicological effects in alloxan-induced hyperglycemia in rats. The aqueous and 50% methanolic extracts significantly 

(P<0.05) reduced the blood glucose level of the hyperglycemic treated rats compares with the untreated group. the aqueous 
extract showed more hypoglycemic effects compared with the 50% methanolic extract. The hypoglycemic activities of the 

extracts are concentration dependent. 

Malaria is the most common prima health hassle in tropical and developing global locations of sub-Saharan Africa 

and South East Asia, accountable for the dying of one-two million human beings every year and about 300-500 million 

human beings being infected [77]. It is a parasitic health problem transmitted as a quit result of the bites of Anopheles 

mosquitoes infected with Plasmodium species. Four species of plasmodium which infect human beings are P. falciparum, P. 

vivax, P. malariae and P. ovale [78]. An in vivo activities of ethanol extracts of two vegetation in particular A. boonei and 
M. lucida at unique doses (400, 600, and 800 mg/kg and chloroquine at 10 mg/kg) was carried out against established P. 

berghei NK65 [79]. The results revealed that the percentage parasitemia was higher in the infected untreated mice 

(18.40%)than the treated mice in which highest percentage parasitemia (6.0%) was obtained in micetreated with 800 mg/kg 

of A. boonei while the lowest percentage parasitemia (0.0%) was obtained in mice treatedwith 10 mg/kg of chloroquine. 

Also, antiplasmodial activity was highest with thecombined recipe of M. lucida and A. boonei at 800 mg/kg (92%) and 

lowest at 800 mg/kg (45%) of M. lucida.However, the optimal antiplasmodial activity (83%) of M. lucida was obtained at 

400 mg/kg and that of A. boonei was obtained at 600 mg/kg (85%).The finding of [69] concluded that methanolic leaf 

extract of M.lucida at 400, 600 and 800 mg/kg body weight of suppressed P. berghei NK65, therefore the extracts of the 

plant could be used in the management of malaria. 

 Umar et al. [19] assessed the therapeutic effects of the methanolic root extract and a combination ofextracts of the leaf 

and root parts against P. berghei infection in mice. Percentage suppression ofparasitaemia for the methanolic root extract 
was found to be 56.30, 59.84, 67.72 and 81.80% for doses of 100, 200, 400mg/kgbody weight of the extract, and 5mg/kg 

chloroquine respectively. The study suggested the used of the plant parts for development of antimalarial drug. Antimalarial 

activity of stem bark extract of M. lucida was performed against P.falciparum strain 3D7 using the parasite lactate 

dehydrogenase (pLDH) assay [80]. The result indicated that some fractions reduced the malaria parasite viability by 

approximately 50% at 100μg/mL. 
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The study of [81] investigated the antiplasmodial activities of the combined aqueous extract of M. lucida, 

Phyllantusamarus,Vernonia amygdalina and Newbouldialaevis at variable doses in Swiss albino mice infected with P. 

berghei (NK65). The results of the 4 days suppressive test revealed that the test extract achieved percentage suppression of 
9.8%, 58.3% and 60.2% for 200mg/kg, 400mg/kg and 800mg/kg concentration respectively. While, the curative test 

achieved the highest parasitaemia reduction with 800mg/kg (29.5±29.1 x 103) which was comparable to the standard 

antimalarial drug. In another study, [82] combined the aqueous extracts of Morinda morindiodes (Mm) root,Morinda lucida 

(ML) leaf and V. amygdalina (Va) (leaf) were combined and assessed for anti-malarial activities inPlasmodium berghei 

infected mice. The finding showed that the combination of ML with Va (ML+Va) and Mm(ML+Mm) produced 40.4% and 

70% suppression respectively. While combination of M. morindiodes with V. amygdalina (Mm+Va) produced 50.63% 

suppression on day six of treatment. Lastly, 

 Combination of the three plants extract produced 53.21% suppression compared to the untreated group which 

recorded no suppression at the end of the sixth day (p<0.05). These results were significantly different (p<0.05) when 

compared with the infected non-treated group. Also, results obtained from the study revealed that, the extracts of Mm and 

ML possess antiplasmodial effect when administered singly while the combination of these extracts reduced their 

chemosuppression. Prophylactic efficacy of a crude aqueous extract of the leaves of M. lucida on P. falciparum was studied 
using sixteen albino rats grouped into curative, suppressive, prophylactic and control [29]. The result showed that CAEML 

has a prophylactic efficacy in addition to its curative activity against P. parasites and could be used to mitigate the impact of 

plasmodium parasites.In vitro antitrypanosomal activity was tested against Trypanosoma brucei bruceiS427 [83]. An 

investigation of [84] identified three novels tetracyclic iridoids, molucidin, ML-2-3, and ML-F52, from the CHCl3 fraction 

of M. lucida leaves which possess activity against the GUTat 3.1 strain of T. brucei brucei the 50% inhibitory 

concentrations (IC50) of molucidin, ML-2-3, and ML-F52 were 1.27 μM, 3.75 μM, and 0.43 μM, respectively. ML-2-3 and 

ML-F52 suppressed the expression of paraflagellum rod protein subunit 2, PFR-2, and caused cell cycle alteration, which 

preceded apoptosis induction in the bloodstream form of Trypanosoma parasites. The aqueous leaf extract of M. lucida 

showed the possession of trypanocidal properties and could be useful as a source of new trypanocidal agent from medicinal 

plants [58]. The study of [85] was designed to evaluate the trypanocidal properties of hot and cold aqueous leaf extracts of 

M. lucida in mice infected with T.brucei brucei. The hot aqueous extracts of the leaf at 100, 200, 300, 400 and 500 mg kg-1 

body weight per day were administered to the tested groups intraperitoneally for 3 days. 

 The results obtained in the study show that aqueous extract of the plant possesses antitrypanosomal activity [85]. The 

result of the antitrypanosomal screening M. lucida crude extract, fractions 13-18, 19-28 and 33-45 showed antitrypanosomal 

activities with MIC values of 25, 6.25, 25 and 12.5 μg/ml, respectively [86]. Abubakar et al. [48] explored the potential of 

M. lucida and Tridaxprocumbens individually as single therapy and as combination therapy in the treatment of 

trypanosomiasis. The finding showed that methanol leaves and stem bark extracts of M. lucida gave significant mean 

survival of 7.0 ± 3.3 and 9.7 ± 3.7 days respectively when compared to the untreated control (P<0.05). The combination of 

T.procumbens and methanol leaves extract of M. lucida at 1:2 gave significant mean survival of 10±2.2 days (P<0.05) at 

200 mg/kg body weight.An investigation of the activity of crude leaf extract of Morinda lucida on Salmonella typhi, 

Pseudomonas aeruginosa and Staphylococcus aureus in vitro using the agar well diffusion method. P. aeruginosa and S. 

aureus showed inhibitory activity at a concentration of 10mg/ml, with no activity against S. typhi at a concentration of 

10mg/ml [51]. Antimicrobial study on the ethanol extract of M. lucida using the micro broth dilution method against strains 
of S. aureus,S. pyogenes, Escherichia coli, P. aeruginosa, Salmonella typhi and CandidaAlbicans,demonstrated a minimum 

inhibitory concentration (MIC) with values ranging from 10 to 30 mg/mL [25]. In vitro and in vivo antimicrobial activity 

leaf extract of M. lucida on Escherichia coli was investigated and the results showed that 25mg/ml of the extract inhibited 

E. coli with a zone of inhibition measuring 5 mm [67]. Therefore, this plant extractcan be used for the treatment of the 

symptoms of infections caused by enteropathogenic E. coli. While, aqueous and methanolic extracts of the root, stem bark, 

and leaf of M. lucida was tested in vitro for inhibitory activities on E. coli, S. typhi, S. paratyphi, and S. typhorium. Both 

extracts showed significant inhibition growth of E. coli and S. species [31]. 

Antioxidant effects of the aqueous stem bark extract of Morinda lucida in mice was evaluated [27]. The 1,1-diphenyl-

2-picrylhydrazyl (DPPH), Ferric Reducing Antioxidant Power (FRAP) and Folin-Ciocalteu tests showed that the aqueous 

stem bark extract of M. lucida has a significant antioxidant activity. While, aqueous extract of the leaves of M. lucida 

demonstrate strong analgesic, anti-inflammatoryand antipyretic potency comparable in a time and dose dependent manner to 
a nonsteroidal anti-inflammatorydrug [83]. Anticonvulsant activity of the methanol extract of M. lucida using the 

suppression test against pentylenetetrazole (PTZ) and isoniazid (INH) induced convulsion was evaluated [40]. The result 

showed a significant dose-dependent delay of the time of onset, peak of seizure, recovery and mortality from seizure at 

different doses (200, 400 and 800 mg/kg). The anticonvulsant activity observed may be attributed to the presence of 

alkaloids, flavonoids, saponins, steroids, terpenoids and tannins. 
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Table 1: Phytochemical composition of different parts of M. lucida 

  Aqueous Methanol Ethanol Parts References 

1 Alkaloids + + + Leaves, stem 

bark  

[25,27,33,40,4

3,66,70] 

2 Anthraquinones + + + bark, leaves 

and root 

[33,42,70] 

3 Flavonoids + + + bark, leaves 

and root 

[25,27,66,68,7

0] 

4 Coumarins + + +   

5 Saponins + + + bark, leaves 

and root 

[66] 

6 Terpenoids + + + Leaves [69] 

7 Triterpenoids + + +  [27] 

8 Tannins + + + bark, leaves 

and root 

[66] 

9 Cardiac glycoside + + + bark, leaves 

and root 

[33,40,66] 

10 Resins + + +  [40] 

11 Reducing sugar + + +  [40] 

12 Carbohydrates + + +  [40] 

13 Phenols + + + bark, leaves 

and root 

[33] 

Key: + =presence 

5. CONCLUSION 

Morinda lucida is a rainforest tropical tree commonly referred to as the Brimstone tree, Indian mulberry and Hog tree 

apple. Different components of this plant are used for medicinal purposes, including stem barks, roots and leaves. Leaves 

are traditionally used for the treatment of malaria, analgesic, laxative, anti-infection and as a general febrifugation while 

stem bark infusion is used as an antimalarial and antidiabetic.The root of the plant is used for malaria management in 

combination with other plants. The presence of various secondary metabolites such as alkaloids, anthraquinones, 

anthocyanins, carbohydrates, cardenolines, coumarins, flavonoids, glycosides, cyanide hydrogen, phenols, compound 

reducers, resins, saponins, steroids, tannins, terpenoids and triterpenoids has been demonstrated.The pharmacological 

activities of M. Lucid may be attributed to the presence of alkaloids, flavonoids, saponins, steroids, terpenoids and tannins 

identified in different extracts of the plant. 

 

REFERENCES 

[1] H. S. Mshelia, Y. Karumi, N. I. Dibal,“Therapeutic effect of Momordica balsaminaleaf extract on ethanol-induced 

gastric ulcer in Wistar rats”Annals of Research Hospital, Vol. 1, Issue 3,pp. 1-5, 2017. 

[2] J. H. Doughari,“Phytochemicals, Extraction Methods, Basic Structures and mode of Action as Potential 

Chemotherapeutic Agents, Phytochemicals-A Global Perspective of their role in Nutrition and Health” Dr. 

Venketeshwer Rao (Ed.). Intechopen Publishers, 2012. 

[3] R. M. Kutama, S. Abdulkadir, S. A. Kwalli, G. Chiroma,“Phytochemical Compositions in Some Nigerian Medicinal 

Plants and Their Pharmacological Properties: A Review. Journal of Anesthesiology, Vol. 6, Issue 1, pp. 15-25, 2018. 

[4] M. R. Rao, M. C. Palada, B. N. Becker,“Medicinal and aromatic plants in agroforestry systems” Agroforestry System, 

Vol. 61,pp. 107-122, 2004. 

[5] T. H. Bekalo, D. S. Woodmatas,Z. A. Woldemariam,“An ethnobotanical study of medicinal plants used by local people 
in the lowlands of Konta Special Woreda, Southern Nations, nationalities and peoples regional state, 

Ethiopia”Journal of Ethnobiology and Ethnomedicine, Vol. 5, 2009. 10.1186/1746-4269-5-26. 

[6] L. C. Saalu, “Nigerian Folklore Medicinal Plants with Potential Antifertility Activity in Males: A Scientific 

Appraisal”Research Journal of Medicinal Plants, Vol. 10, pp. 201-227, 2016. 

[7] A. Abubakar, M. A. Yaro, G. Abdu,F. A. Rufa’I, “In Vivo and In Vitro Antitrypanosomal Activities of Nigerian 

Medicinal Plants. International Journal of Scientific Research in Chemical Sciences,Vol. 6, Issue 4, pp.4-9, 2019. 

[8] E. Kpelao, J. Teclessou, B. Ntimon, E. Pegbessou, S. Salifou, S. Adjita,“Introduction of the Teaching of Traditional 

Medicine in Medical Schools in Togo”Creative Education, Vol. 9, pp. 633-637, 2018. 



Journal  of  Research  and Development ( JRnD)  
 

52 • Vol. 5 (2), 2020 

 

[9] J. N. M. Shri,“Ginger: It's Role in Xenobiotic Metabolism”ICMR Bulletin,Vol. 33, Issue 6, pp. 57–63, 2003. 

[10] N. Merina, K. J. Chandra, K. Jibon, “Medicinal plants with potential anticancer activity: A review” International 

Research Journal of Pharmacy, Vol. 3, Issue 6,pp. 26-30, 2012. 
[11] T. Oduola, I. Bello, G. Adeosun, A. W. Ademosun,G. Raheem, G. Avwioro,“Hepatotoxicity and nephrotoxicity 

evaluation in Wistar albino rats exposed to Morinda lucida leaf extract. N Am J Med Sci.Vol.2, Issue 5,pp. 230-233, 

2010. 

[12] R. Rajeswari, M. Sridevi,“Isolation of Active Compounds from Hydro Alcoholic Extract of Cardiospermum 

Halicacabum Linn”International Journal of Pharmacy and Science Research, Vol. 5, Issue 11, pp. 4832-4837, 2014. 

[13] K. Saranya, V. Manivasagan, R. Kanakadurga, V. P. M. Babu, N. G. R. Babu,“A survey on anticancer properties of 

Indian medicinal plants-A broad spectrum analysis”International Journal of Pharmacy and Science Research,Vol. 10, 

Issue 8,pp. 3635-3640, 2019. 

[14] D. M. Sakarkar, V. N. Deshmukh,“Ethnopharmacological review of traditional medicinal plants for anticancer 

activity”International Journal of PharmTech Research, Vol. 3, Issue 1, 2011. 

[15] C. P. Anokwuru, G. N. Anyasor, O. Ajibaye, O. Fakoya, P. Okebugwu,“Effect of Extraction Solvents on 

Phenolic,Flavonoids and Antioxidant Activities of three NigerianMedicinal Plants”Nature and Science, Vol. 9, Issue 
7, pp. 53-61, 2011. 

[16] K. Peltzer, N. F. Preez, S. Ramalagan, H. Fomundam,“Use of Traditional Complementary and Alternative Medicine for 

HIV Patients in KwaZulu-Natal, South Africa”BMC Public Health, Vol. 8,255, 2008. 

[17] S. Ignacimuthu, M. Ayyanar, S. K. Sivaraman,“Ethnobotanical investigations among tribes in Madurai district of Tamil 

Nadu (India)”Journal of Ethnobiology and Ethnomedicine, Vol. 2, Issue 1, 2006. 

[18]O. Prakash, A. Kumar, P. Kumar, Ajeet,“Anticancer Potential of Plants and Natural Products: A Review”American 

Journal of Pharmacological Sciences,Vol. 1, Issue 6, pp. 104-115, 2013. doi: 10.12691/ajps-1-6-1. 

[19] M. B. Umar, E. O. Ogbadoyi, J. Y. Ilumi, A. O. Salawu, A. Y. Tijani, I. M. Hassan, “Antiplasmodial Efficacy of 

Methanolic Root and Leaf Extracts of Morinda lucida”Journal of Natural Sciences and Research, Vol. 3, Issue 2,pp. 

112-122, 2013. 

[20] E. Amri,“The role of selected plants families with dietary Ethnomedicinal species used as anticancer”Journal of 
Medicinal Plants Studies, Vol. 2, Issue 1,pp. 28-39, 2014. 

[21] M. Builders, T. Alemika, J. Aguiyi,“Antimalarial Activity and Isolation of Phenolic Compound from Parkia 

biglobosa”IOSR Journal Pharmacy Biological Science, Vol. 9, Issue 3,pp. 78-85, 2014. 

[22] R. Nyeko, N. M. Tumwesigye, A. A. Halage,“Prevalence and factors associated with use of herbal medicines during 

pregnancy among women attending postnatal clinics in Gulu district, Northern Uganda”BMC Pregnancy Childbirth, 

Vol. 16, 296, 2016. https://doi.org/10.1186/s12884-016-1095-5 

[23] O. Oyebode, N. B. Kandala, P. J. Chilton, R. J. Lilford, Use of traditional medicine in middle-income countries: a 

WHO-SAGE study”Health Policy and Planning, Vol. 31, Issue 8, pp. 984–991, 2016. 

[24] O. A. Adoum OA. Screening of Medicinal Plants Native ofKano and Jigawa States of Northern Nigeria Using 

Artemiacysts (Brine Shrimp Test)”American Journal of Pharmaceutical Sciences, Vol. 4, Issue 1,pp. 7-10, 2016. 

[25] J. A. Apenteng, D. N. Mintah, M. W. Klu, A. K. Quartey, A. B. Oppong, E. Harrison E, et al.,“In vitro anti-infective 

and antioxidant activities of Garcinia cola Heckel and Morinda lucidaBenth”Journal of Medicinal Plants Research, 
Vol. 11, Issue 32, pp. 507-512, 2017. 

[26] A. D. Abdullahi, R. M. Kabir, S. Yau, M. S. Adam,“Exploring the Nigerian Medicinal Plants with Anticancer 

Activities: A Pharmacological Review”Modern Chemistry, Vol. 6, Issue 2, pp. 35-38, 2018. doi: 

10.11648/j.mc.20180602.14. 

[27] M. Christophe, A. A. Perfusion, B. B. Pascal,M. M. Ginette, T. F. Serges, T. F. Liliane, et al.Analgesic, Non-

ulcerogenic and AntioxidantActivities of the Aqueous Stem Bark Extract ofMorinda lucida (Rubiaceae) in Mice. 

Journal of Applied Life Sciences International, Vol. 11, Issue 3,pp. 1-10, 2017. 

[28] H. O. Lawal, S. O. Etatuvie, A. B. Fawehinmi, “Ethnomedicinal and Pharmacological properties of Morinda lucida” 

Journalof Natural Products, Vol. 5, pp. 93-99, 2012. 

[29] O. A. Okpani, N. F. Nwalo, U. O. Ogbonnia, E. L. Ude,“Assessment of the Prophylactic Efficacy of a Crude Aqueous 

Extract of Morinda Lucida Leaves on Plasmodium Falciparum Infection of Albino Rats”American Journal 
Biomedicine and Life Science,Vol. 1, Issue 1,pp. 27-31, 2013. 

[30] M. A. Akanmu, A. O. Akanmu, A. O. Adepiti, S. A. Osasan, E. M. Obuotor, A. A. Elujoba,“A preliminary study on the 

toxicity and novelty-induced behavioral effects of herbal medicine (Mama Decoction) in rats”African Journal of 

Pharmacy and Pharmaceutical Sciences, Vol. 7, Issue 27,pp. 1880-1885, 2013. 

[31] A. Fakoya, O. S. Owojuyigbe, S. Fakoya, S. O. Adeoye, “Possible antimicrobial activity of Morinda lucida stem bark, 

leaf and root extracts”African Journal of Biotechnology, Vol. 13, Issue 3, pp. 471-475, 2014. 

[32] M. Suzuki, N. H. Tung, K. D. Kwofie, R. Adegle,M. Amoa-Bosompem, M. Sakyiamah, et al.,“New anti-trypanosomal 

active tetracyclic iridoid isolatedfrom Morinda lucida Benth”Bioorganic and Medicinal Chemistry Letters, 2015. 



Journal  of  Research  and Development ( JRnD)  
 

53 • Vol. 5 (2), 2020 

 

[33] N. E. Abu, S. I. Ezeomeke, P. Azegba, G. I. Davidson,“Phytochemical, nutritional and anti-nutritional properties of 

leaves, stems bark and roots of trees used in popular medicine for the treatment of malaria in South Eastern 

Nigeria”Journal of Medicinal Plant Research, Vol. 10, Issue 38, pp. 662-668, 2016. 
[34] K. E. Adewole, J. O. Adebayo,“Effects of Cysteine-stabilized Peptide Fraction of Morinda lucida Leaf on Selected 

Kidney Function Indices in Mice”Tokai Journal of Experimental and Clinical Medicine, Vol. 43, Issue 3, pp. 90-96, 

2018. 

[35] K. E. Adewole, A. Igunnu, J. O. Adebayo,“Effects of Cysteine-Stabilised Peptide Fraction of Aqueous Extract of 

Morinda lucida Leaf on Selected Cardiovascular Disease Indices in Mice”Indian Journal of Clinical Biochemistry, 

2019; Vol. 34, Issue 4, pp. 427–435, 2019. 

[36] M. Chokki, C. Zongo, D. Dah-Nouvlessounon, M. Cudalbeanu, P. Noumavo, I. O. Ghinea, et al., “Phytochemical 

screening and antimicrobial activity of Momordica charantiaL. and Morinda lucida Benth extracts from 

Benin”African Journal of Microbiology and Research, Vol. 14, Issue 8,pp. 426-435, 2020. 

[37] F. L. Oyetayo, O. A. Oseni, O. S. Akinlolu, D. U. Momodu,“Antidiabetic, Antilipidemic and Antioxidant Properties of 

Aqueous Extracts of Morinda Lucida and Nauclea Latifolia Leaves in Alloxan Induced Rats”Biointerface Research 

and Applied Chemistry, Vol. 11, Issue 4, pp. 11602-11615, 2021. 
[38] O. Ojewunmi, T. Oshodi, O. Ogundele, C. Micah, S. S. Adenekan,“Evaluation of the Anti-Diabetic and Antioxidant 

Activities of Aqueous Extracts of Morindalucida and Saccharum officinarum Leaves in Alloxan-Induced Diabetic 

Rats”International Journal of Biochemical Research and Reviews, Vol. 3, Issue 3, pp. 266-277, 2013. 

[39] E. I. Aigbokhan,“Annotated checklist of vascular plants of Southern Nigeria–A quick Reference Guide to the Vascular 

Plants of Southern Nigeria: a systematic approach. Uniben Press, Benin city,346, 2014. 

[40] U. E. Odoh, D. A. Okwoli, F. N. Osuala,“Studies on the Pharmacognostic Profiling and Anticonvulsant Activity of 

Morinda lucida Leaves Benth (Rubiaceae)”Brazilian Journal of Medicinal Health Research, Vol. 7, Issue 6, pp. 45-

68, 2020. 

[41] M. M. Iwu,“Handbook of African medicinal plants 2nd ed.. CRC Press, Tailor and Francis group, FL, U.S, 2014. 

[42] T. O. A. Adeyemi, R. O. Ogboru, O. D. Idowu, E. A. Owoeye, M. O. Isese,“Phytochemical screening and health 

potentials of Morinda lucida Benth” International Journalof Innovative and Scientific Research, Vol. 11, Issue 2, pp. 
515-519, 2014. 

[43] A.A. Odutuga, J.O. Dairo, J.B. Minari, F.A. Bamisaye, 2010. Anti-Diabetic Effect of Morinda lucida Stem Bark 

Extracts on Alloxan-Induced Diabetic Rats. Research Journal of Pharmacology, Vol. 4, pp. 78-82, 2010. 

[44] R. Yinusa, S. A. Olumide, M. S. Toyin, “Antispermatogenic activity of Morinda lucida extract in male rats”Asian 

Journal of Andrology, Vol. 7, Issue 4, pp. 405-410, 2005. 

[45] S. O. Okoh, O. T. Asekuna, O. B. Familonia, A. J. Afolayan,“Composition and Antioxidant Activities of Leaf and 

RootVolatile Oils of Morinda lucida”Natural Product Communication, Vol. 6, Issue 10, pp. 1537-1541, 2011. 

[46] M. S. Owolabi, E. P. Camberos, A. L. Ogundajo, I. E. Ogunwande, G. Flamini, O. K. Yusuff, et al., “Insecticidal 

Activity and Chemical Composition of the Morinda lucida Essential Oil against Pulse Beetle Callosobruchus 

maculatus" The Science World Journal, 2014.https://doi.org/10.1155/2014/784613 

[47] V. J. Fogha, A. D. Tchamgoue, U. L. F. Domekouo, P. A. Tarkang, G. A. Agbor,“Morinda lucida stembark protects 

paracetamol induced liver damage”International Journal Pharmacy, Science, Review and Research, Vol. 31, Issue 1, 
pp. 198-204, 2015. 

[48] A. Abubakar, J. I. Okogun, T. A. Gbodi, Y. A. Kabiru, H. A. Makun, E. O. Ogbadoyi, “Evaluation of the extracts of 

Morinda lucida and Tridax procumbens for anti-trypanosomal activity in mice. African Journal of Pharmacy and 

Pharmacology,Vol. 10, Issue 8,pp. 107-120, 2016. 

[49] O. O. Adeleye, A. A. Akande, A. A. Odetola, “Histological Effects and Prenatal Exposure to Crude Aqueous Extract of 

Morinda lucida Leaves on the Frontal Cortex of Growing Wistar Rats”Journal of Advances in Medicinal and 

Pharmaceutical Sciences, Vol. 19, Issue 3,pp. 1-8, 2018. 

[50] O. O. Adeleye, O. J. Ayeni, M. A. Ajamu,“Traditional and medicinal uses of Morinda lucida. J Medic. Plants Studs., 

2018; Vol. 6, Issue 2, pp. 249-254, 2018.[74] B. S. Addy, H. T. Owodo, R. N. K. Gyapong, C. O. Umeji, D. N. 

Mintah, “Phytochemical Screening and Antimicrobial Study on the Leaves of Morinda lucida (Rubiaceae)” Journal 

of Natural Sciences and Research, Vol. 3, Issue 14, pp. 131-135, 2013. 
[51] B. S. Addy, H. T. Owodo, R. N. K. Gyapong, C. O. Umeji, D. N. Mintah, “Phytochemical Screening and Antimicrobial 

Study on the Leaves of Morinda lucida (Rubiaceae)”Journal of Natural Sciences and Research, Vol. 3, Issue 14, pp. 

131-135, 2013. 

[52] O. O. Adeleye, A. A. Akande, A. A. Odetola, J. I. Ayanlade, Effects of Crude Aqueous Extract of Morinda Lucida Leaf 

Extract on the Histology of Liver of Adult Wistar Rats (Rattus Norvegicus)”Global Science Journal, Vol. 6, Issue 12, 

pp. 168-179, 2018. 

[53] A. B. Aborisade, A. Adetutu, A. O. Owoade,“Phytochemical and Proximate Analysis of Some Medicinal 

Leaves”Clinical and Medical Research, Vol. 6, Issue 6, pp. 209-214, 2017. doi: 10.11648/j.cmr.20170606.16. 

[54] T. O. Tcheghebe, N. F. Tatong, A. J. Seukep, “Traditional uses, phytochemical and pharmacological profiles, and 

toxicity of Enantia chlorantha (Oliver): An overview”Edorium Journal of Medicine,Vol. 3, pp. 12–18, 2016. 

https://doi.org/10.1155/2014/784613


Journal  of  Research  and Development ( JRnD)  
 

54 • Vol. 5 (2), 2020 

 

[55] K. M. Joppa, A. Vovor, K. Eklu-Gadegbeku, A. Agbonon, K. Aklikokou, M. Gbeassor, “Effect of Morinda Lucida 

Benth. (Rubiaceae) and Newbouldialeavis P. Beauv. (Bignoniaceae) on sickling of red blood cells”Medicine of 

Tropics,Vol. 68,pp. 251–256, 2008. 
[56] S. D. Karou, T. Tchacondo, D. P. Ilboudo, J. Simpore,“Saharan Rubiaceae: A review of their traditional uses, 

phytochemistry and biological activities”Pakistan Journal of Biological Science,Vol. 14,pp. 149-169, 2011. 

[57] M. Chokki, M. Cudalbeanu, C. Zongo, D. Dah-Nouvlessounon, I. O. Ghinea, B. Furdui, et al., “Exploring Antioxidant 

and Enzymes (A-Amylase and B-Glucosidase) Inhibitory Activity of Morinda lucida and Momordica charantia 

Leaves from Benin”Foods, Vol. 9, 434, 2020. doi:10.3390/foods9040434. 

[58] L. A. Alli, V. I. Okochi, A. A. Adesokan,“Antitrypanosomal activity and haematological effects of aqueous extract of 

leaves of Morinda lucida on Trypanosoma brucei brucei infected rats”Asian Journal of Pharmacy and Health 

Science,1,pp. 111-115, 2011. 

[59] A. A. Adeneye, E. O. Agbaje,“Pharmacological evaluation of oral hypoglycaemic and antidiabetic effects of fresh 

leaves ethanol extract of Morinda lucidaBenth in normal and alloxan induced diabetic rats”African Journal of 

Biomedicine Research,Vol. 11, Issue 1,pp. 65-71, 2008. 

[60] J. O. Igoli, O. G. Ogaji, T. A. Tor-Anyiin, N. P. Igoli,“Traditional medicine practice amongst Igede People of Nigeria, 
part II. 2006. 

[61] A. A. Adeneye,“Profile of Morinda lucida leaf fractions on blood glucose and lipids in normal and alloxan-induced 

Hyperglycaemic rats”Journal of Pharmacognosy, Vol. 4, Issue 5,pp. 408-413, 2013. 

[62] O. E. Ogunlana, O. Ogunlana, O. E. Farombi,“Morinda Lucida: Antioxidant and Reducing Activities of Crude 

Methanolic Stem Bark Extract”Advance in Natural and Applied Sciences, Vol. 2, Issue 2,pp. 49-54, 2008. 

[63] A. K. Prabhu, S. M. Devadas, R. Lobo,P. Udupa, K. Chawla, M. M. Ballal,“Antidiarrheal Activity and 

PhytochemicalAnalysis of Carica papaya Fruit Extract”Journal of Pharmacy and Scientific Research, Vol. 9, Issue 

7,pp. 1151-1155, 2017. 

[64] O. S. Oladeji, F. E. Adelowo, A. P. Oluyori, D. T. Bankole,“Ethnobotanical Description and Biological Activities of 

Senna alata”Evidence-Based Complementary Alternative Medicine,2020.https://doi.org/10.1155/2020/2580259 

[65] M. I. Kazeem, J. O. Adamson, I. A. Ogunwande, “Modes of Inhibition of α-Amylase and α-Glucosidase by Aqueous 
Extract of Morinda lucida Benth Leaf" BioMedicine Research International, 

2013.https://doi.org/10.1155/2013/527570. 

[66]T. O. Osuntokun, “Evaluation of antimicrobial activities of crude ethyl acetate and ethanol extracts of Morinda lucida 

leaf, stem, and bark growing in Adekunle Ajasin University Botanical Garden against selected clinical 

isolates”World Journal of Biomedicine and Pharmaceutical Sciences, Vol. 1, pp.  6-14, 2015. 

[67] A. O. Ogundare, A. K. Onifade, “The Antimicrobial Activity of Morinda Lucida Leaf Extract on Escherichia 

Coli”Journal of Medicinal Plants Research, Vol. 3, Issue 4,pp. 319-323. 

[68] A. S. Babalola, O. A. Idowu, K. O. Ademolu, J. Olukunle, S. A. Rahman, “Antiplasmodial activities and 

abortifacientproperties of three commonly used Africanindigenous anti-malarial plants inPlasmodium berghei 

infected pregnantmice: implication for maternal and fetalhealth” Bulletin of the National Research Centre, 44:153, 

2020.S 

[69] M. J. Oshiobugie, D. O. Anthony, A. A. Oladipupo, B. A. Omosalewa, A. O. Michael, B. N. Olabisi, M. A. 
Aiyegbeni,“Phytochemical Analysis and Antiplasmodial (curative) Activities of Methanolic Leaf Extract of Morinda 

lucida (Ewe Oruwo) in Male Swiss Mice Infected with Plasmodium berghei NK65” International Journalof Tropical 

Diseasesand Health, Vol. 37, Issue 1, pp. 1-13, 2019. 

[70] T. O. Osuntokun, A. M. Yusuf-Babatunde, O. O. Ige, A. E. Odufuwa,“Phytochemical Screening and Evaluation of 

Antioxidant and Proximate Properties of Morinda lucida Ethanolic Extract”Journal of Advance Medicinal and 

Pharmaceutical Science, Vol. 11, Issue 2,pp. 1-11, 2016. 

[71] A. T. Anifowoshe, A. O. Abdulkareem, O. A. Opeyemi, O. M. Aina, D. E. Makanjuola, J. O. Abel, J. O. Majolagbe, O. 

A. Babamale,“Evaluation of cytogenotoxic potential of Morinda lucida leaf extract on Swiss albino male mice using 

two bioassays”Journal of Basic Clinical Physiology and Pharmacology,Vol. 19; 31, 1, 2019. 

[72] F. Ayertey, E. Ofori-Attah, S. Antwi, M. Amoa-Bosompem, G. Djameh, N. L. Lartey,M. Ohashi, K. A. Kusi, A. A. 

Appiah, R. Appiah-Opong, L. K. Okine, “Anti-inflammatory activity and mechanismof ethanolic leaf extract of 
Morinda lucida Benth”Journal of Traditional and Complementary Medicine, 2020.doi: 

https://doi.org/10.1016/j.jtcme.2020.07.001. 

[73] O. A. Olajide, S. O. Awe, J. M. Makinde, O. Morebise,“Evaluation of the anti-diabetic property of Morinda lucida 

leaves in streptozotocin-diabetic rats. Journal of Pharmacy and Pharmacology,Vol. 51, Issue 11, pp. 1321-1324, 

1999. 

[74] A.A. Adeneye, A.J. Olagunju, O. Babatunde, O. Oluyemi, O. Awosope, G. Oyekunle, “Morinda lucida Aqueous Stem 

Bark Extract Ameliorates Hepato-Renal Dysfunctions in Experimental Diabetes Model” Niger Journal of 

Physiological Science, Vol. 34, Issue 1, pp. 33-42, 2019. 

https://doi.org/10.1155/2020/2580259
https://doi.org/10.1155/2013/527570
https://doi.org/10.1016/j.jtcme.2020.07.001


Journal  of  Research  and Development ( JRnD)  
 

55 • Vol. 5 (2), 2020 

 

[75] H.M.S. Haruna, B. Gabi, S.A. Jere, “Hypoglycemic and Hypolipidemic Activity of Methanolic Leaf Extract of 

Morinda lucida on Alloxan Induced Diabetic Rats” Bayero Journal of Pure and Applied Science, Vol. 10, Issue 2, pp. 

48-51, 2017. 
[76] F.A. Bamisaye, A.A. Odutuga, J.B. Minari, J.O. Dairo, O.M. Oluba, L.J. Babatola, “Evaluation of hypoglycemic and 

toxicological effects of leaf extracts of Morinda lucida in hyperglycemic albino rats” International Research Journal 

of Biochemistry and Bioinformatics, Vol. 3, Issue 2, pp. 37-43, 2013. 

[77] R. Kaur, H. Kaur, “Plant Derived Antimalarial Agents” Journal of Medicinal Plants Studies, Vol. 5, Issue 1, 346-363, 

2017. 

[78] J.O. Adebayo, A.U. Krettli, Potential antimalarials from Nigerian plants: A review. Journal of Ethnopharmacology, 

289-302, 2010. 

[79] O.J. Afolabi, A.E. Abejide, “Antiplasmodial activities of Morinda lucida(Benth) and Alstonia boonei (De wild) inmice 

infected with Plasmodium berghei” Bulletin of the National Research Centre,44:85, 2020. 

[80] B. Chithambo, X.S. Noundou, R.W. Krause, “Antimalarial synergy of secondary metabolites from Morinda lucida 

Benth” Journal of Ethnopharmacology, 2017; 6(199): pp. 91-96, 2017. 

[81] E. T. Idowu, M. M. Abdulwahab, I. K. Fagbohun, H. C. N. Ajaegbu, O. O. Aina, O. A. Otubanjo,“Antiplasmodial 
activities of the combined leaves extracts of Morinda lucida, PhyllantusAmarus, Vernonia Amygdalina and 

Newbouldialaevis”Nigeria Annals Pure Sciences, pp. 44-51, 2018. 

[82] O.A. Idowu, O.T. Soniran, O. Ajana, D.O. Aworinde, “Ethnobotanical survey antimalarial plants used in Ogun State, 

South West. Nigeria” African Journal of Pharmacy and Pharmacology, Vol. 4, Issue 2,pp. 55-60, 2010. 

[83] N. Nwobodo, S.A. Igwe, C.A. Agbata, “Antinociceptive, Anti-inflammatory and AntipyreticEffects of Aqueous 

Extracts of Morinda Lucida Leaves inExperimental Animals” Biomedical and Pharmacology Journal, Vol. 4, Issue 1, 

pp. 61-67, 2011. 

[84] K.D. Kwofie, N.H. Tung, M. Suzuki-Ohashi, M. Amoa-Bosompem, R. Adegle, M.M. Sakyiamah et al. 

“Antitrypanosomal Activities and Mechanisms of Action of Novel Tetracyclic Iridoids from Morinda lucida Benth” 

Antimicrobial Agents and Chemotherapy, Vol. 60, Issue 6, pp. 3283-3290, 2016. 

[85] M.B. Busari, E.O. Ogbadoyi, A.Y. Kabiru, S. Sani, “Trypanocidal Properties of Aqueous Leaf Extract of Morinda 
lucida” Asian Journal of Biological Sciences, Vol. 7, pp. 262-269, 2014. 

 


