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ABSTRACT: Background: Vitex doniana is a deciduous tree commonly consumed as a delicacy, medicine or 

spice. It is considered as a safe spice with several medicinal properties. The aim of this study was to evaluate the 

phytochemical composition and in-vitro antioxidants of the leaf and stem back of Nigerian Vitex doniana. Methods: 

Methanol extract of leaf and stem of Vitex doniana was evaluated for total flavonoids, total phenols and other 

secondary metabolites contents using standard procedures. The antioxidants activities were evaluated using 2, 2-

diphenyl-1-picryl-hydrazyl (DPPH) Radical Scavenging Activity, Inhibition of Lipid Peroxidation and ferric 

reducing antioxidant properties (FRAP) assays. Results: The leaves extract of Vitex doniana contains 273.04±6.35 

mg/100g of total phenol, 65.88±2.67 mg/100 g of total flavonoids, 205.30±7.43 mg/100g of tannins, 9.39±0.43 

mg/100g of alkaloids and 31.66±1.38 mg/100g of saponins, while the stem extract contains 667.15±7.92 mg/100g of 

total phenol, 165.00±0.56 mg/100g of total flavonoids, 97.54±11.79 mg/100g of tannins, 194.75±8.01 mg/100g of 

alkaloids and 39.00±0.20 mg/100g of saponins. The leaf and stem extract promoted an inhibition of free radicals 

with IC50 values of 144.90 µg/mL and 143.26 µg/mL respectively in DPPH, 736.15 µg/mL and 659.55 µg/mL 

respectively in lipid peroxidation activity and the extracts show considerable ferric reducing antioxidant properties in 

a concentration dependent manner. These shows low reducing properties compare to ascorbic acid aside the lipid 

peroxidation inhibitory activity. Conclusion: Methanol leaf extract of Vitex doniana contains some useful potential 

antioxidant compounds that could serve as candidate for the development of drug for therapeutic purposes. 

      Keywords: In Vitro, Antioxidant, Vitex Doniana, Phytochemicals. 

 

1. INTRODUCTION 
Oxidative stress reflects an imbalance in the systematic manifestations of free radicals and a 

biological systems ability to readily detoxify the reactive intermediates or to repair the resulting damage 

[1]. Free radicals are unbalanced intermediates produced during breakdown ofmacromolecules or environ

mental factor such as tobacco, smoke and radiation with unpaired electron [2]. These free radicals cause 

tissue damage when the rate of its production is greater than that of its clearance via oxidative stress [3]. 

Oxidative stress plays an essential role in development of various chronic diseases such as diabetes, 

cardiovascular diseases, decline in immune system, neurodegenerative diseases and osteoarthritis [4, 5]. 

Improved antioxidants system helps to reduce oxidative damage and there by delay or prevent 

pathological changes. 

Antioxidants are molecules that ameliorate the effects of free radicals in living organism by 

inhibiting the oxidation reactions and can be classified as non-enzymatic and enzymatic antioxidant [6]. 

The non-enzymatic antioxidants include; glutathione, selenium, vitamin C and E and the enzymatic 

antioxidant include; glutathione peroxidase, catalase and superoxide dismutase which are the principal 

antioxidant enzymes that plays an essential function in minimizing the oxidative stress [7].  In the body, 
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the mechanism of action of antioxidant network include; reactive oxygen-free radical species (ROS) 

scavenging, lipid peroxidation, and the inhibition or chelation of metals. Studies have shown the potential 

of medicinal plants in free radical scavenging, their effectiveness as natural antioxidants and safety [8].  

Plants have been a source of medicinal agents for several years and a large number of modern drugs 

have been isolated from plants [9]. Due to scarcity and high-priced of modern drugs in undeveloped world 

couple with their severe side effects, 80% of the world populations depend generally on traditional 

medicines for their primary health care [10] and has received several scientific validation of activities 

against different diseases [11, 12]. Studies have attributed the therapeutic use of plants in medicine to the 

presence of bioactive chemicals in plants [13, 14]. These chemicals are called phytochemicals. 

Phytochemicals are bioactive non-nutrient plant compounds that have been linked to reducing the risk of 

major chronic diseases [15]. The most important of these plants bioactive chemical constituents includes: 

alkaloids, tannins, flavonoids, phenolic compounds, steroids, saponin, and other secondary metabolites 

[16-18]. One of such plant is Vitex doniana (Verbernaceae) commonly known as black plum “Ori -nla” by 

the yoruba’s, dinya (Hausa) and uchakoro (Igbo) [19]. The plant is widespread in the south western 

Nigeria as a perennial tree [20]. 

In Nigeria, Vitex doniana has been reported to be used in treatment of various diseases [21]. Young 

leave of Vitex doniana are consume as vegetable or in sauces [22]. The blackish flesh/pulp of the fruits is 

sweet, edible and can be eaten uncooked. Beverage can be made from the fruit juice, and boiled fruits as a 

basis for alcoholic liquor and wine [23]. Studies have shown that dry leaves of Vitex doniana can be used 

in treating dizziness and hot water extract of dried stem bark is used as stimulant, antihypertensive, 

dysentery, diarrhea [23]. In vitro study of Vitex doniana stem bark extracts have shown trypanocidal 

activity [24].  However, phytoconstituent, biological activities as well as toxicological virtues of natural 

products have been reported to vary with geographical origin of the plants [25]. Literature survey revealed 

scanty information on antioxidants and safety evaluation of Vitex doniana, in order to bridge the gap in 

knowledge. This study evaluates the total phenolic, total flavonoids and other phytochemical contents, and 

the in vitro antioxidant properties of Vitex doniana. 

 

2. MATERIALS AND METHODS 

2.1. Collection and Extraction of Plant Material 
The stem bark and leaves of Vitex doniana were collected from Gurara dam in Kaduna state, 

between March to June. The stem bark and leaves of Vitex doniana was cleaned and air-dried in the 

laboratory. After dried, it was pulverised into a coarse powder using mortar and pestle. The fresh sample 

was weighed (150g) into a round bottom flask to which 1000mL of methanol was added. A reflux 

condenser was then used to heat at 64
o
C for four hours after which it was filtered. The filtrate was 

condensed using a rotary evaporator and concentrated further using water bath and the extracts was 

collected and stored in the refrigerator until required for use. 

 

2.2. Chemicals and Reagents 
All chemicals used for the analysis were of analytical grade obtained from reputable scientific and 

chemical companies. The most important reagent used include; methanol, follin–

Denis, saponin standard, tannicacid, tricholoroaceticacid, gallic acid, 2, 2-diphenyl-2picrylhydrazyl 

(DPPH), silymarin and thiobarbituric acid. 

 

2.3. Screening for Secondary Metabolites 
The plant extract was analyzed for the presence of some secondary metabolite including alkaloids, 

terpenes, tannins, saponins, phenols, steroids, phlobatannins and flavonoids using standard procedures 

[26, 27]. Standard procedures were also used for quantitative phytochemical screening of the plant 

samples for Total Phenols [28], Total flavonoids [29], Saponin [30], Tannin [31] and Alkaloid [30].  

 

2.4. In vitro Antioxidant Activities 
DPPH radical scavenging activity of the plant extract at varying concentrations was measured in 

vitro using 2, 2′- diphenyl-1- picrylhydrazyl (DPPH) according to the method described by [32]. While a 

modified thiobarbituric acid reactive substances assay was used to measure the lipid peroxide formed, 

using egg yolk homogenate as lipid rich media [33]. Also, Fe
3+

 ion reducing power (FRAP) of the sample 

was evaluated using varying extract concentrations according to the method of Oyaizu [34]. The extract 
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concentration providing 50% inhibition (IC50) was calculated from the plot of inhibition (%) against 

extract concentration. Ascorbic acid at the same concentrations was used as the reference. 

 

2.5. Statistical Analysis 
The results were expressed as mean ± standard mean error and data was analysed using ANOVA. 

The difference between the various groups were compared using the Duncan Multiple Range Test. p value 

less than 0.05 was considered significant (p < 0.05) and no significant (p ˃ 0.05) difference. 

 

2.6. Results  
2.6.1. Qualitative Phytochemical Composition of Methanol Extracts of Vitex Doniana 

Result of qualitative phytochemical composition of crude methanol leaves and stem bark extracts of 

Vitex doniana are presented in Table 1. The result revealed the presence of alkaloids, tannis, flavonoids, 

saponins, terpenes, cardiac glycoside, streroids and anthraquinone in both leaves and stem bark of Vitex 

doniana while phlobatannins was absent in both extracts. 

 

2.6.2. Quantitative Phytochemical Composition of Methanol Extracts of Vitex Doniana 
The quantitative phytochemical composition of methanol leaves and stem bark extracts of Vitex 

doniana are shown in Table 2. The leaves extract of Vitex doniana contains 273.04±6.35 mg/100g of total 

phenol, 65.88±2.67 mg/100 g of total flavonoids, 205.30±7.43 mg/100g of tannins, 9.39±0.43 mg/100g of 

alkaloids and 31.66±1.38 mg/100g of saponins, while the stem extract contains 667.15±7.92 mg/100g of 

total phenol, 165.00±0.56 mg/100g of total flavonoids, 97.54±11.79 mg/100g of tannins, 194.75±8.01 

mg/100g of alkaloids and 39.00±0.20 mg/100g of saponins. 

 

Table 1. Qualitative phytochemical composition of methanol leaves and stem bark extracts of Vitex 

doniana. 
Phytochemical Vitex doniana 

(Stem bark) 

Vitex doniana 

(leaves) 

Flavonoid + + 

Tannin + + 

Saponin + + 

Alkaloid + + 

Steroids  + + 

Phlobatannins - - 

Cardiac glycoside + + 

Anthraquinone  + + 

Terpenes  + + 

 Key: + means present and – means absent  

 

Table 2. Quantitative phytochemical composition of methanol leaves and stem bark extracts of Vitex 

doniana. 

Concentration 

(mg/100g) 

 Vitex doniana 

(Leaves) 

 Vitex doniana 

(Stem bark) 

Tannin  205.30±7.43  97.54±11.79 

Saponin  31.66±1.38  39.00±0.20 

Phenol  273.04±6.35  667.15±7.92 

Flavonoid 

Alkaloid 

 65.88±2.67  

9.39±0.43 

 165.00±0.56 

194.75±8.01 

                       The results were expresses as MEAN ± SEM of triplicate determination 

 

2.6.3. In vitro Antioxidant Determination 

2.6.3.1. diphenyl-1-picryl-hydrazyl (DPPH) Radical Scavenging Activity 
The results of DPPH radical scavenging activity of methanol leaves and stem extracts of Vitex 

doniana and the standard antioxidant (ascorbic acid) are presented in Table 3. The extracts and the 

standard antioxidant (ascorbic acid) promoted an inhibition of DPPH radical with increasing 

concentrations. However, the percentage inhibition of the DPPH radical by the extract was lower than that 

of ascorbic acid. The IC50 (concentration that inhibits 50% of the DPPH radical) values of leaf and the 

stem extracts were 144.90 µg/mL and 143.26 µg/mL while ascorbic acid demonstrate higher activities 
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with the least IC50 value of 84.02 µg/mL. The lower the IC50 (μg/mL) value the higher the percentage 

inhibition on free radicals. 

 
Table 3. DPPH radical scavenging activities of methanol leaves and stem bark extracts of Vitex doniana 

Concentration (µg/mL) Vitamin C Stem bark Extract Leaves Extract 

500 92.50 ± 0.04  83.29 ± 0.10 81.74 ± 0.08 

250 91.35 ± 0.00 75.10 ± 0.19 70.47± 0.10 

125 61.35 ± 0.19 46.56 ± 0.11 46.20± 0.42 

62.5 30.24 ± 0.19 34.30 ± 0.10 38.01± 0.11  

IC50= 84.02 µg/Ml 144.86 µg/mL 143.26 µg/mL 

                 Values are mean ± SEM of 3 determinations.  

                 Vit C= y = 0.1255x + 39.455 Stem barks = y = 0.1096x + 34.123, leaves= y = 0.1x + 35.674 

 

2.7. Inhibition of Lipid Peroxidation 
The Inhibition of lipid peroxidation activities of methanol leaf and stem extracts of Vitex doniana 

are presented in Table 4. The results were expressed as percentage inhibition and IC50 (where 50 % 

concentration of the extract scavenged free radical), the lower the IC50 (μg/mL) value the higher the 

percentage inhibition on free radicals The stem bark and leave extracts produce dose dependent inhibition 

of lipid peroxidation with IC50 value of 659.55 µg/mL and 736.15 µg/mL respectively, better than the 

ascorbic acid (IC50 = 935.59 µg/mL).  

 
Table 4. Inhibition of lipid peroxidation activities of methanol leaves and stem bark extracts of Vitex doniana 

Concentration (µg/mL) Vitamin C Stem bark Extract Leaves  Extract 

500 41.73 ± 0.16 44.67 ± 0.27 42.84± 0.87 

250 40.01 ± 0.08 42.61 ± 0.71 40.59± 0.32 

125 37.46 ± 0.11 38.47 ± 0.19 38.04± 0.54 

62.5 37.16 ± 0.10 32.27 ± 0.95 29.91± 0.31 

IC50= 935.59 µg/Ml 659.55 µg/mL 736.15 µg/Ml 

                 Values are mean ± SEM of 3 determinations.  

 

2.8. Ferric reducing power activities (FRAP) 
The FRAP activity of the extracts as determined by measuring its ability to transform iron (III) Fe

3+
 

to iron (ii) Fe
2+  

is  illustrated in Table 5. Vitex doniana leaves and stembark extracts show considerable 

ferric reducing antioxidant properties but lower compared with ascorbic acid. However, the reducing 

power increased with an increase in concentration of the extract. 

 
Table 5. FRAP activities of methanol leaves and stem bark extracts of Vitex doniana 

Concentration (µg/mL) Vitamin C Stem bark Extract Leaves Extract 

500 2.50 ± 0.00 1.53± 0.04 1.51± 0.01 

250 2.05 ± 0.04 1.15 ± 0.02 1.18± 0.02 

125 1.00 ± 0.15 0.87 ± 0.01 0.78± 0.10 

62.5 0.56 ± 0.05 0.77 ± 0.01 0.71± 0.10 

                 Values are mean ± SEM of 3 determinations. 

 

3. DISCUSSION 
The medicinal values of plants extracts in the management of diseases associated with oxidative 

stress are related to their phytochemicals constituents and antioxidant potentials [35-37]. These 

phytochemical present in the extracts may be responsible for the folkloric use of Vitex doniana in 

traditional medicine [38]. The phytochemical screening results showed that alkaloids, tannis, flavonoids, 

saponins, terpenes, cardiac glycoside, steroids and anthraquinone are presence in both leaves and stem 

bark of Vitex doniana while phlobatannins was absent in both extracts. These results are in support with 

the observation made by [39, 40].  

The presence of terpene signifies that the plants could be an important source for hypotensive and 

cardio depressants effects [41] while anthraquinones possess astringents, purgative, anti-inflammatory, 

moderate anti-tumor and bactericidal effects [42]. Alkaloids have a wide range of pharmacological 

activities including antimalarial, anticancer, antibacterial and antihyperglycemic activities. Saponins have 

anti-tumor effect, flavonoids have antioxidant and steroids have anti-inflammatory properties [40]. 
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Quantitatively, the highest occurring phytochemical in this plant was phenol (273.04±6.35 

mg/100g) in leaves extracts and (667.15±7.92 mg/100g) in stem bark extracts while the least amount of 

phytochemicals (9.39±0.43 mg/100g) was recorded for alkaloid in leaves extract and saponins 

(39.00±0.20 mg/100g of saponin) in stem bark. These variation in phytochemicals agrees with the 

previous study who reported that the qualitative and quantitative phytochemicals compositions of 

medicinal plants varies with different plants, part of plant (root, stem or leaves) and extraction solvents 

[43]. Similar, variations in the concentration of phytochemicals in plants were also observed by other 

researchers [44, 45]. 

2, 2-diphenyl-1-picryl-hydrazyl (DPPH) test provides the information on the reactivity of 

compounds with a stable free radical [46-49]. In the present study, Vitex doniana shows appreciable 

radical scavenging potentials against DPPH free radical with IC50 of 143.26 µg/mL and 144.90 µg/mL for 

leaves and stem bark extracts respectively. This findings were comparable to those reports by [50, 51] 

with methanol extract of Vitex doniana. 

The Low IC50 value recorded in this study is an indication of an excellent DPPH scavenging [3, 52]. 

However, ascorbic acid demonstrated better activities (IC50 of 84.02 µg/mL), this is not surprising because 

crude extract has been reported to have low therapeutic impact compared to the purified drugs [43]. The 

present study also reveals that the methanol extracts of the leaves and stem bark of Vitex doniana exhibits 

the proton donating ability and could serve as free radical scavengers. The stem bark extract shows higher 

reducing power than the leaves extract of Vitex doniana. The result obtained was in agreement with 

worked done by [47] that studied in vitro antioxidant activities and phytochemical composition of Vitex 

doniana leaves extract. It is noteworthy that the stem bark extract of Vitex doniana demonstrates high 

inhibition of lipid peroxidation ((IC50 of 659.55 µg/mL) better than the standard drug ((IC50 of 935.59 

µg/mL). Based on the result obtained in this study, it is obvious that Vitex doniana if purified and properly 

screened it will yield a drug of pharmaceutical important. 

 

4. CONCLUSION  
In conclusion, the methanol extract of Vitex doniana has excellent antioxidant properties in vitro 

and could be employed as a source for the development of new antioxidants drugs. It is however, hoped 

that pertinent further research should be conducted with a view of isolating and characterizing the 

bioactive metabolite responsible for the antioxidant activities as well as to elucidate the mechanism of 

action of the bioactive agent(s). 

 

REFERENCES 
[1] E. I. Obeagu, "A review on free radicals and antioxidants," International Journal of Current 

Research in Medical Sciences, vol. 4, pp. 123-133, 2018. 

[2] L. A. Phamhuy, H. He, and C. Phamhuy, "Free radicals, antioxidants in disease and health," 

International Journal of Biomedical Science, vol. 4, pp. 89-96, 2008. 

[3] A. M. Ibrahim, B. Lawal, A. N. Abubakar, N. A. Tsado, G. N. Kontagora, G. A. Gboke, et al., 

"Antimicrobial and free radical scavenging potentials of n-hexane and ethyl acetate fractions of 

phyllanthus fraternus," Nigerian Journal of Basic and Applied Science, vol. 25, pp. 06-11, 2017. 

[4] V. Lobo, A. Patil, A. Phatak, and N. Chandra, "Free radicals, antioxidants and  functional foods: 

Impact on human health," Pharmacognosy Reviews, vol. 4, p. 118, 2010. 

[5] K. N. Agbafor and N. Nwachukwu, "Phytochemical analysis and antioxidant property of leaf 

extracts of Vitex doniana and Mucuna pruriens," Biochemistry Research International, pp. 183-

204, 2011. 

[6] B. Halliwell, "Free radicals and antioxidants," Trends in Pharmacological Sciences, vol. 32, pp. 

125-130, 2011. 

[7] S. M. El-Bahr, "Biochemistry of free radicals and oxidative stress," Science International, vol. 1, 

pp. 111-117, 2013. 

[8] A. E. Al-Snafi, "Medicinal plants with antioxidant and free radical scavenging effects : plant 

based review," Journal of Pharmacy, vol. 6, pp. 62-82, 2016. 

[9] E. Manjula and E. Mamidala, "An ethnobotanical survey of medicinal plants used by traditional 

healers of Thadvai, Warangal district, Andhra Pradesh, India," vol. 2, pp. 40-46, 2013. 

[10] World Health Organisation WHO, "General guidelines for Methodologies on research and 

evaluation of traditional medicine, Geneva. World Health Organization," vol. 9, pp. 1378-1382, 

2001. 



Noble International Journal of Scientific Research 

 
22 

[11] L. Bashir, O. K. Shittu, S. Sani, M. B. Busari, and K. A. Adeniyi, "African natural products with 

potential antitrypanosoma properties: A review," International Journal of Biochemistry Research 

& Review, vol. 7, pp. 45-79, 2015. 

[12] B. Lawal, O. K. Shittu, A. N. Abubakar, I. Z. Olalekan, A. M. Jimoh, and A. K. Abdulazeez, 

"Drug leads agents from methanol extract of Nigerian Bee (Apis mellifera) propolis," J. Intercult 

Ethnopharmacology. 5(1): , vol. 5, pp. 43-48, 2015. 

[13] E. Nyiligira, A. M. Viljoen, F. R. Van-Heerden, R. L. Van-Zyl, and S. F. Van-Vuuren, "P.A. 

Phytochemistry and in vitro pharmacological activities of South African Vitex (Verbenaceae) 

species. Journal of Ethnopharmacological," vol. 119, pp. 680–685, 2008. 

[14] U. U. Nwodo, A. A. Ngene, C. U. Iroegbu, O. A. Onyedikachi, L. V. Chigor, and A. I. Okoh, "In 

vivo evaluationof the antiviral activity of Cajanus cajan on measles virus," Archives of Virology, 

vol. 156, pp. 1551-1557, 2011. 

[15] R. H. Liu, "Potential synergy of phytochemicals in cancer prevention: mechanism of action," 

Journal of Nutrition, vol. 134, pp. 3479-3485, 2004. 

[16] G. G. E. Osuagwu, I. C. Okwulehie, and J. O. Emenike, "Phytochemical and Mineral content of 

the leaves of four Nigerian Pterocarpus species," International Journal of Molecular Medical 

Advance Science, vol. 3, pp. 6–11, 2007. 

[17] B. Joshi, S. Lekhak, and A. Sharma, "Antibacterial properties of different medicinal plants; 

Ocimum sanctum, Cinnamomum zeylanicum, Xanthoxylim arimatum and Origanum masorana," 

Kathmandu University Journal of Science, Engineering and Technology, vol. 5, pp. 143-150, 

2009. 

[18] H. O. Edeoga, G. G. E. Osuagwu, G. Omosun, B. O. Mbabie, and A. S. Onwuka, "Chemical 

Characteristics and utility of some Rubiaceous medicinal plants," Phytopharmacology and 

Therapeutic Values, vol. 23, pp. 79-87, 2009. 

[19] H. O. Egharevba, O. E. Ocheme, G. Ugbabe, M. S. Abdullahi, I. Iliya, E. S. Okhale, et al., 

"Phytochemical screening and antimicrobial studies of methanol, ethyl acetate and hexane 

extracts of Vitex doniana, sweet. (Stem bark and leaf)," Nature and Science, vol. 8, pp. 177-185, 

2010. 

[20] M. Kilani, "Antibacterial assessment of whole stem bark of Vitex doniana against some 

enterobactriaceae," African Journal of Biotechnology, vol. 5, pp. 958-959, 2006. 

[21] B. E. N. Dauda., S. B. Oyeleke., A. A. Jigam, S. O. Salihu, and M. M. Alogun, "Phytochemical 

and In-vitro antibacterial investigation of Vitex doniana leaves, stem bark and root bark extracts," 

Australian Journal of Basic and Applied Sciences, vol. 5, pp. 523-528, 2011. 

[22] A. A. Adejumo, S. A. Alaye, R. O. Ajagbe, and E. A. Abi, "Nutritional and anti-nutritional 

composition of Vitex doniana (black plum)," Journal of Natural Science Research, vol. 3, pp. 

2224-3186, 2013. 

[23] O. A. Owolabi, D. B. James, K. M. Anigo, G. W. Iormanger, and I. I. Olaiya, "Combined Effect 

of Aqueous Extracts of Phyllanthus Amarus and Vitex Doniana Stem Bark on Blood Glucose of 

Streptozotocin (STZ) Induced Diabetic Rats and Some Liver Biochemical Parameters," British 

Journal of Pharmacology and Toxicology, vol. 2, pp. 143-147, 2011. 

[24] S. E. Atawodi, "Comparative In vitro trypanocidal activities of Petroleum ether, Chloroform, 

methanol and aqueous extracts of some Nigerian savannah plants," African Journal of 

Biotechnology, vol. 4, pp. 177-182, 2005. 

[25] B. Lawal, O. K. Shittu, F. I. Oibiokpa, E. B. Berinyuy, and H. Muhammed, "African natural 

products with potential antioxidants and hepatoprotectives properties: a review," Clinical 

Phytoscience, vol. 2, pp. 01-66, 2016. 

[26] G. E. Tease and W. C. Evans, "Textbook of pharmacognosy. Tindalland and Co., London. 12th 

Edition," pp. 343-383, 1983. 

[27] A. Sofowora, Medicinal plants and traditional medicine in Africa. John Wiley & Sons Limited, 

New York, 1982. 

[28] V. L. Singleton, R. Orthofer, and R. M. Lamuela-Raventos, "Analysis of total phenols and other 

oxidation substrates and antioxidants by means of Folin-Ciocalteu reagent," Methods in 

Enzymology, vol. 299, pp. 152-178, 1999. 

[29] C. Chang, M. Yang, H. Wen, and J. Chern, "Estimation of total flavonoid content in Propolis by 

two complementary colorimetric methods," Journal of Food and Drug Analysis, vol. 10, pp. 178-

182, 2002. 

[30] O. I. Oloyede, "Chemical profile of unripe pulp of Carica pagaya," Pakistan Journal of Nutrition, 

vol. 4, pp. 379-381, 2005. 



Noble International Journal of Scientific Research 

 
23 

[31] E. O. Emmanuel, O. Helmina, and C. E. Egwim, "Phytochemical Constituents of Seeds of Ripe 

and Unripe Blighia Sapida (K. Koenig) and Physicochemical Properties of the Seed Oil," 

International Journal of Pharmaceutical Science Invention, vol. 3, pp. 31-40, 2014. 

[32] L. I. Mensor, F. S. Menezes, G. G. Leitao, A. S. Resis, S. T. Dos, C. S. Coube, et al., "Screening 

of Brazilian plant extracts for antioxidant activity by the use of DPPH free radical method," 

Phytochemical therapy research, vol. 15, pp. 127-30, 2001. 

[33] G. Ruberto, M. T. Baratta, S. G. Deans, and H. J. Dorman, "Antioxidant and antimicrobial 

activity of Foeniculum vulgare and Crithmum maritimum essential oils," Plant Medical, vol. 66, 

pp. 687-693, 2000. 

[34] M. Oyaizu, "Studies on product of browning reaction: antioxidant activity of products of 

browning reaction prepared from glucosamine," Japanese Journal of Nutrition, vol. 44, pp. 307-

315, 1986. 

[35] N. A. Tsado, B. Lawal, G. N. Kontagora, B. M. Muhammad, M. A. Yahaya, J. A. Gboke, et al., 

"Antioxidants and Antimicrobial- Activities of Methanol Leaf Extract of Senna occidentalis," 

Journal of Advances in Medical and Pharmaceutical Sciences, vol. 8, pp. 1-7, 2016. 

[36] P. Varadajan, G. Rathinaswamy, and D. Asinvatahm, "Antimicrobial properties and 

phytochemical constituents of Rheo discolor," Ethnobotanical leaflet, vol. 12, pp. 841-845, 2008. 

[37] C. O. Eleazu, P. N. Okafor, J. Amajor, E. Awa, A. I. Ikpeama, and K. C. Eleazu, "Chemical 

composition, antioxidant activity, functional properties and inhibitory action of unripe plaintain ( 

M. paradisiaeae) flour," African Journal of Biotechnology, vol. 10, pp. 16948-16952, 2011. 

[38] A. C. Akinmalodun, E. O. Ibukun, E. Afor, B. L. Akinlola, T. R. Onibon, A. O. Akinloboye, et 

al., "Chemical constituents and antioxidants activity of Alostonia boonei," African Journal of 

Biotechnology, vol. 6, pp. 1197-1201, 2007. 

[39] D. B. James, D. K. Victor, A. Olubukola, and B. Kenneth, "Phytochemical screening, and in-vitro 

antioxidant activities in different solvent extracts of vitex doniana leaves, stem bark and root 

bark," American Journal of Biomedical and Life Sciences, vol. 2, pp. 22-27, 2014. 

[40] E. O. Iloh, I. B. Onyema, K. N. Agbafor, and R. E. Uhenna, "Preliminary phytochemical and 

antimicrobial screening of vitex doniana leaves," Journal of Medical and Dental Science 

Research, vol. 2, pp. 10-12, 2015. 

[41] M. T. Olaleye, "Cytotoxicity and antibacterial activity of methanolic extract of Hibiscus," Journal 

of Medicinal Plant Research, vol. 1, pp. 9-13, 2007. 

[42] K. S. Chukwuka, J. O. Ikheloa, I. O. Okonko, J. O. Moody, and T. A. Mankinde, "The 

antimicrobial activities of some medicinal plants on Escherichia colias an agent of diarrhea in 

livestock," Advanced Applied Science Research, vol. 2, pp. 37-48, 2011. 

[43] B. Lawal, P. C. Ossai, O. K. Shittu, and A. N. Abubakar, "Evaluation of Phytochemicals, 

Proximate, Minerals and Anti-Nutritional Compositions of Yam Peel, Maize Chaff and Bean 

Coat," International Journal of Applied Biological Research, vol. 6, pp. 01-17, 2014. 

[44] D. Ganjewala, S. Sam, and K. H. Khan, "Biochemical compositions and antibacterial activities of 

Lantana camara plants with yellow, lavender, red and white flowers," Eurasia Journal of 

Biological Sciences, vol. 3, pp. 69-77, 2009. 

[45] P. B. Ayoola and A. Adeyeye, "Effect of heating on chemical composition and physicochemical 

properties of Arachis hypogea (Groundnut)," Pakistan Journal of Nutrition, vol. 9, pp. 751-754, 

2010. 

[46] T. C. Shekhar and G. Anju, "Antioxidant activity by DPPH radical scavenging method of 

Ageratum conyzoides Linn. leaves," American Journal of Ethnomedicine, vol. 1, pp. 244-249, 

2014. 

[47] D. Thagriki, D. Dahiru, and Y. Umar, "In vitro antioxidant activity and phytochemical evaluation 

of five medicinal plants extract," Pharmaceutical and Chemical Journal, vol. 4, pp. 73-82, 2017. 

[48] A. A. Yusuf, B. Lawal, M. A. Yusuf, Y. O. Omonije, A. A. Adejoke, F. H. Raji, et al., "Free 

Radical Scavenging, Antimicrobial Activities and Effect of Sub-Acute Exposure to Nigerian 

Xylopia Aethiopica Seed Extract On Liver and Kidney Functional Indices of Albino Rat," Iranian 

journal of toxicology, vol. 12, pp. 51-58, 2018. 

[49] S. I. Umar, B. Lawal, B. A. Mohammed, C. I. Obiekezie, A. H. Adewuyi, S. B. Babalola, et al., 

"Antioxidant and Antimicrobial Activities of Naturally Occurring Flavonoids from M. 

heterophylla and the Safety Evaluation in Wistar Rats Iran J Toxicology," vol. 13, pp. 39-44, 

2019. 



Noble International Journal of Scientific Research 

 
24 

[50] F. Muanda, D. Kone, A. Dicko, R. Soulimani, and C. Younos, "Phytochemical Composition and 

Antioxidant Capacity of Three Malian Medicinal Plant Parts. Evidence-Based Complementary 

and Alternative Medicine," 2011. 

[51] L. Lagnika, A. Madji, A. Yann, and S. Ambaliou, "Antifungal, antibacterial and antioxidant 

properties of Adansonia digitata and Vitex doniana from Bénin pharmacopeia," Journal of 

Pharmacognosy and Phytotherapy, vol. 4, pp. 44-52, 2012. 

[52] A. A. Boligon, M. M. Machado, and M. L. Athayde, "Technical Evaluation of. Antioxidant 

Activity," Journal of Medicinal Chemistry, vol. 4, pp. 517-522, 2014. 

\ 


