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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, 2diphenyl-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.
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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 64oC 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, Fe3+ 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
Flavonoid
Tannin
Saponin
Alkaloid
Steroids
Phlobatannins
Cardiac glycoside
Anthraquinone
Terpenes

Vitex doniana
(Stem bark)
+
+
+
+
+
+
+
+

Vitex doniana
(leaves)
+
+
+
+
+
+
+
+

Key: + means present and – means absent
Table 2. Quantitative phytochemical composition of methanol leaves and stem bark extracts of Vitex
doniana.
Concentration
Vitex doniana
Vitex doniana
(mg/100g)
(Leaves)
(Stem bark)
205.30±7.43
97.54±11.79
Tannin
31.66±1.38
39.00±0.20
Saponin
273.04±6.35
667.15±7.92
Phenol
65.88±2.67
165.00±0.56
Flavonoid
9.39±0.43
194.75±8.01
Alkaloid
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 IC 50 (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) Fe3+
to iron (ii) Fe2+ 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
and could be employed as a source for the development of new antioxidants drugs. It
that pertinent further research should be conducted with a view of isolating and
bioactive metabolite responsible for the antioxidant activities as well as to elucidate
action of the bioactive agent(s).

properties in vitro
is however, hoped
characterizing the
the mechanism of
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