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ABSTRACT

The aim of this study is to investigate the chemical constituents of the methanolic extract of
Dichrostachys cinerea (L.) (Mimosaceae) leaves and to evaluate its potential antimicrobial and
antioxidant activity. Phytochemical analysis of the extract revealed the presence of (flavonoids
and saponins) in high concentration, (alkaloids, tannins, triterpenes, steroids and glycosides) in
moderate concentration and the absence of (coumarins and anthraquinones). The evaluation of
antimicrobial potential against Escherichia coli, Pseudomonasa aruginosa, Staphylococcus
aureus, Bacillus subtilis bacteria and the fungus Candida albicans showed (high, moderate, low)
activity. An Antioxidant activity was evaluated by measuring the capacity of the extract against
the stable DPPH radical. The study shows that this plant has therapeutic potential due to its high

radical scavenging activity.
Keywords: Mimosaceae, leaves, chemical constituents, antibacterial, antifungal and antioxidant
activity

INTRODUCTION

Traditional medicinal practices have been known for centuries in many parts of the world for the
treatment of various human ailments. The use of synthetic medicines has revolutionized the
treatment of urinary stones. However, their indiscriminate use has led to adverse effects,
necessitating the development of new herbal medicines. In recent years, there has been a
resurgence of interest in the study of natural resources for the development of such agents. 80%
of the world’s population relies on medicinal plants and in Sudan, the use of plants as
therapeutic agents remains an important part of the traditional system of medicine.
Dichrostachys cinerea (L.) Wight & Arn is a spiny, acacia-like sapling of the legume family
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(known as Kadad) that is common in Africa from the sub-Saharan to the south under tropical and
subtropical conditions ™. The plant is a shrub that usually reaches 5-10 m in height. The leaves
are compound and pinnate. The inflorescence consists of a pendulous spike. The flowers are
bicolor - pinkish-white at the base and yellow at the end 2. Earlier, the roots were reported to be
bitter, astringent, acrid, anti-inflammatory, analgesic, diuretic and useful for kapha and vata B gt
is also reported that the roots are used for urinary stones and kidney problems, diseases of the
vagina and uterus, and joint pain . The tender shoots of the plant are crushed and applied to the
eyes to relieve eye ailments . The leaves, believed to have a local anaesthetic effect, are used as
a remedy for sore eyes and toothache. D.cinerea is also used to treat depressed fontanelles,
influenza, cough, scabies, leprosy, and edema. The plant extracts of D.cinerea have been studied
and found to possess considerable antibiotic activity®”). Phytochemical studies performed on
D.cinerea extracts have shown the presence of tannins, sterols and triterpenes, reductive
compounds, polyphenols, flavonoids, as well as cardiotonic heterosides'®], saponins and steroids
10 . Ethanolic extracts of roots, fruits, leaves, and seeds of D. cinerea have been reported to have
antibacterial activity™®'%. Phytoconstituents of D.cinerea have antioxidant and anti inflammatory
propertiesi**? The aim of this study is to investigate the chemical constituents of the
methanolic extract of Dichrostachys cinerea (L.) (Mimosaceae) leaves and to evaluate its
potential antimicrobial and antioxidant activity.

EXPERIMENTAL

Plant material

Fresh leaves of Dichrostachys cinerea were collected from Alodiya town, West Kordofan State,
Sudan in May 2021. The plant was taxonomically identified and authenticated by Dr. Ahmed
Suliman — Gum and Forest Products Research Centre - West Kordofan University - Alnohud -
Sudan.

Preparation of the plant extract

Powdered air-dried leaves of Dichrostachys cinerea were defatted with petroleum ether and
macerated with 70% methanol for all tests. Plant material; dried in the shadow in air draft; was
comminuted to powder and extracted for 48 hrs; the solvent is removed under reduced pressure
then re-extracted using diethyl ether. The methanolic extract was obtained and stored at 4°C
until experiments.

Phytochemical screening
Preliminary phytochemical screening for secondary metabolites was performed according to the
classical procedures %4,

Test for Tannins
200 mg of crude plant extracts was mixed with 2 ml of 2% solution of FeCl 3 . Blue-green color
was observed which indicates the presence of tannins.

Test for Flavonoids (Alkaline Reagent Test)

200 mg of extract was mixed with 2 ml of 2% solution of NaOH. An intense yellow colour
formed which turned colorless on addition of few drops of diluted acid indicated the presence of
flavonoids.

Test for Saponins

200 mg of extract was mixed with 5 ml of distilled water in a test tube and was shaken
vigorously.
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The formation of Stable foam (for 10 minutes) and add 1 ml HCI 2M, the foam persistent stable)
was observed which shows an indication of the presence of saponins.

Test for Anthraquinones

0.5 g of the sample was boiled in 3ml of 1% HCI and filtered. The filtrate was shaken with 5 ml
benzene and the benzene layer was removed, 10% NH 4 OH was added and pink/violet color in
the alkaline phase was observed which indicated the presence of anthraquinones.

Test for Glycosides (Salkowski’s Test)

200 mg of extract was mixed with 2 ml of chloroform. Then 2ml of concentrated H,SO, was
added carefully and shaken gently. A reddish brown color was observed which indicated the
presence of steroidal ring, that is, glycone portion of the glycoside.

Test for Alkaloids

200mg of extract was mixed with 10 ml of methanol. To 2 ml of the filtrate was added 1% HCI
and then steamed. To 1ml of the filtrate was added 6 drops of Wagner reagent. Brownish-red
precipitate was observed which indicated the presence of alkaloids.

Test for Terpenoids (Salkowski’s Test)

5 ml of each extract was mixed in 2 ml of chloroform, and concentrated H,SO,4 (3 ml) was
carefully added to form layer. A reddish brown coloration of the interface was formed which
was an indication of positive results for the presence of terpenoids.

Test for coumarins

A small amount of moistened plant sample was placed in a test tube, and the tube was covered
with a filter paper moistened with dilute sodium hydroxide solution. The covered test tube is
then placed in aboiling water bath for several minutes. The paper is removed and exposed to
ultraviolet light. A yellow green or blue fluorescence appearing within a few minutes indicates
the presence of coumarins.

Test for Steroids
To 2 ml of acetic anhydride was added 0.5 g of the sample followed by an addition of 2ml
H,SO,. The color changed from violet to blue green indicating the presence of steroid.

ANTIMICROBIAL ASSAY

Preparation of bacterial suspensions

Aliquots of 1 ml of a 24-hour broth culture of the test organisms were aseptically spread on
culture medium and incubated at 37°C for 24 hours. Bacterial growth was harvested and washed
with sterile normal saline and finally suspended in 100 ml of normal saline to produce a
suspension containing approximately 108-109 colony forming units per ml. The suspension was
stored in a refrigerator at 4°C until use. The average number of viable organisms per ml of the
stock suspension was determined using the surface viable counting technique. Serial dilutions of
the stock suspension were prepared in sterile saline in tubes, and a drop volume (0.02 ml) of the
corresponding dilutions was transferred to the surface of dry nutrient agar plates using an
adjustable volume micropipette. The plates were left at room temperature for two hours to allow
the droplets to dry and then incubated at 37°Cfor 24 hour described in the Committee for
Clinical Laboratory Standards guidelines ™"
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Preparation of fungal suspensions

Fungal cultures were maintained on dextrose agar and incubated at 25°C for four days. The
fungal growth was harvested and washed with sterile normal saline. The suspension was stored
in a refrigerator until clotrimazole was used as a standard %! .

Testing for antibacterial activity

The cup-plate agar diffusion method was used to evaluate antibacterial activity with some minor
modifications. (2 ml) of the standardized bacterial strain suspension was mixed with 200 ml of
sterile molten nutrient agar maintained at 45°C in a water bath. (20 ml) aliquots of the incubated
nutrient agar were distributed onto sterile Petri dishes. The agar was settled and two cups per
half (10 mm diameter) were cut into each of these plates, which were divided into two halves,
using a sterile cork borer (No. 4), with each of the halves designated for one of the test solutions.
Separate Petri dishes were used for the standard antibacterial chemotherapeutics (ampicillin).
The agar discs were removed, and the alternate dishes were filled with 0.1 ml samples of the test
solution using an adf'ustable volume microliter pipette and allowed to diffuse for two hours at
room temperature 7 .

Method of antioxidant assay

The test samples were allowed to react with the stable free radical 2.2Di (4-tert-octylphenyl)-1-
picryl-hydrazyl (DPPH) for half an hour at 37°C, maintaining the DPPH concentration at (6x10-
2mM). The test samples were dissolved in methanol, while DPPH was prepared in ethanol [18] .
After incubation, the colour change of absorbance was measured at 515nm using a
spectrophotometer. The percent radical scavenging activity of the samples was determined in
comparison to a control group treated with ascorbic acid ™.

RESULTS AND DISCUSSION

Phytochemical Analysis

Phytochemical study of Dichrostachys cinerea (Table 1) shows that the methanolic extract has
presence of polyphenolic compounds, flavonoids, tannins, steroids, alkaloids, saponins,
glycosides and triterpenes in different intensity reactions, and absence of Coumarins and
Anthraquinones.

Tablel: Phytochemical screening of the leaves of Dichrostachys cinerea

No Constituents Dichrostachys cinerea extract
1 Tannins +
2 Flavonoids ++
3 Saponins ++
4 Anthraquinones -
5 Glycosides +
6 Alkaloids +
7 Terpenoids +
8 Coumarins -
9 Steroids +

++ = Present in a high concentration; + = Present in a moderate concentration; - = Absence

Antimicrobial Activities of the plant
The antimicrobial response of the methanolic extract of Dichrostachys cinerea is shown in Table
2. The methanolic extract showed high significant antibacterial activity against Bacillus subtilis,

47



IJARR, 8(1), 2022; 44-49

moderate activity against Staphylococcus aureus, Escherichia coli and Pseudomonas aeruginosa
and low activity against Candida albicans fungus at the concentration 200mg/ml.

Table 2: Antimicrobial activity Dichrostachys cinerea methanolic extra

No Microorganism Methanolic extract (100mg/ml)
1 Bacilus subtilis 18.3

2 Staphylococcus aureus 13.5

3 Escherichia coli 14.0

4 Pseudomonas aeruginosa 11.0

5 Candida albicans 8.60

Antioxidants activity of extract

The methanolic extract of Dichrostachys cinerea showed a high value for absorption inhibition at
a concentration of 63.8 pg/ml and a high antioxidant capacity (91.6) in the DPPH assay, which
was comparable to the value of the positive reference (96.4) (Table 3), due to the presence of
flavonoids and tannins (! .

Table 3: Antioxidant activity of the methanolic extract of Dichrostachys cinerea

No Sample (RSA % Sd) % (DPPH)
1 Crude extract 91.6 + 0.09
2 Ascorbic acid (Standard) 96.4 +0.01
CONCLUSION

Medicinal plants appear to be rich in secondary metabolites, which are commonly used in
traditional medicine to combat and cure various diseases. The results of this study have shown
that the leaves of Dichrostachys cinerea have various significant antimicrobial and antioxidant
activities, so the formulation with different proportions of these extracts may prove to be good.
However, further studies are required to quantify the identification of the various phytochemical
constituents.
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