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Abstract

There is irrational in-take of the leaf extracts of Mitragyna inermis plant for the treatments cancer,
inflammation and other lethal diseases traditionally. Therefore, there is need to address these problems
scientifically through phytochemical profiling, antimicrobial and antioxidant screenings. The target of
this fact-finding was determining the antioxidant capacity for compound(s) from the leaf extracts of
Mitragyna inermis, so as to examine their phytochemical constituents and test its antimicrobial
sensitivity. The powdered leaf sample of the plant was percolated with ethanol for seven days. It was
allowed to settled and drained into a clean conical flask, concentrated with rotavapour to get the crude
ethanol fraction (FO1). The crude ethanol extract was macerated using solvents of different polarities to
obtain petroleum ether extract (F02), chloroform extract (FO3), ethylacetate extract (FO4), acetone
extract (F05), aqueous extract (F06) and the residue (FO7). The outcome for the phytochemical analysis
showed alkaloids, carbohydrates, saponins, flavonoids, phytosterols, tannins, proteins, diterpenes,
triterpenes and phenolic compounds distributed across the fractions.

Antimicrobial sensitivity test was carried out to determine antibacterial and antifungal activities by
disc diffusion processes. The acetone fraction was found to have the highest activity (for S. aureus is 18,
17 and 16 (mm), for E. coli is 18, 17 and 15 (mm), for C. albica is 19, 18 and 17 (mm) and for A. flavus
is 16, 15 and 12 (mm), the concentrations are 2000 1000 and 500 (ug/ml) respectively) whereas the
petroleum ether fraction was found to have the lowest activity for S. aureus is 8, 10 and 7 (mmy), for E.
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coli is 12, 11 and 8 (mm), for C. albica is 7, 6 and 7 (mm) and for A. flavus is 12, 6 and 6 (mm), the
concentrations are 2000 1000 and 500 (1g/ml) respectively). Antioxidant capacity of the fractions were
determined using a stable organic free radical known as 1,1-phenyl-2-picrylhydrazyl scavenging
activity, the result of antioxidant capacity showed that the acetone fraction demonstrate highest activity
among the fractions with ICso values calculated to be 0.782 pg/mL whereas the residue was found to
have the lowest activity among the fractions with ICsovalues calculated to be 5.77 ug/mL. The lower
the ICsovalue the higher the activity. The strong antioxidant ability observed by the extracts especially
the acetone fraction to some extent justifies the ethno medical claims of the plant curing capacity.

Keywords: Phytochemicals, Antimicrobial, Antioxidant, Bioactivity, Mitrqyna inermis.

INTRODUCTION

Mitragyna inermis is locally called Giyayya (Hausa), Okobo (Yoruba) and Koli (fulfulde). It's
English common name is false abura (Donfacket al., 2012). It is a phytomedicine used in most
parts of Africa to promote health customary. This plant is a tree growing on low alluvial plains
and swampy savannah of many countries of West Africa (Ouerdraogoet al., 2007). In
traditional medicine, this plant is used to treat diseases such as diabetes, fever, diarrhea,
dysentery, cholera, malaria, rheumatism and osteoarthritis (Donfacket al., 2012). The
Mitragyna inermis leaves are used customary in Mali to treat many diseases such as heart
sickness. No phytochemical studies have been reported to date on fruits, root and leaves of
Mitragyna inermis (Donfack et al., 2012). It is used to treat several diseases according to
traditional knowledge, many scientific studies (Ouerdraogoet al., 2007), have been carried out
to confirm these activities, the plant is considered to exert in vivo. Many studies (Ouerdraogo
et al., 2007) showed that the pharmacological and the biological properties of the plant were
mostly attributed to the presence alkaloids (Ouerdraogoet al., 2007).

Distribution and Morphology of Mitragyna inermis

Mitragyna inermis is an exclusively African plant, occurring in West African countries from
Cameroon to Sudan. It is found in wet lands and semi-arid tropics, in clay bottoms and
temporarily flooded land, near ponds and streams, in rainforest as well in savannah (Haidara
et al., 2015).

Mitragyna inermis is found in swampy areas in the tropics and Subtropics. It is common to the
loamy or clayed soils of the valleys from the Senegal River. It is met in several African
countries including Senegal, Cameroon, Central African Republic, Chad, Congo, Sudan and
Nigeria. In Benin, the plant is distributed almost everywhere (Govaerts, 2020).

The genus Mitragyna belongs rubiaceae and is found in swampy territory in the tropical and
subtropical regions of Asia and Africa. There are six species: M.Speciosa (Korth), M.Tubulosa
(Arn.), M. Parvifolia, M. Hirsuta (Havi, 1), M. Diversifolia and M.rotundifolia (OKuntze), widely
grow in India and Asia. Other four species, M. Ciliate, M. Inermis, M. Stipulosa and M. Africanus
widely grow in West African (Alawanouetal., 2015). Mitragyna inermis falls under the
Rubiaceae family, and is a medium-to-tall deciduous shrub, growing to around 10m in height
with a trunk of wide diameter and light-colored bark. The leaves are light green and opposite
and oval-shaped with a short blunt point, around 6 to 9 cm in length. The young leaves and
twings are red in colour (Alawanouetal., 2015). The tree blooms from May to September into
small, fragrant white flowers, in round heads of up to 2 cm in diameter on short stalks. The
tree bear fruits year-round that are hard, woody and spherical clusters of capsules. Mitragyna
inermis is the most traditional (ethno medical) uses (Alawanouetal., 2015).
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Traditional Uses of Mitraggyna inermis

Aqueous decoction of root and leaves is used orally in anorexia and consumption and as a
steam bath in treatment of leprosy (Tokloet al., 2020). In Mali, leaf decoction is used against
jaundice, syphilis and arthritis. In Cote d’ivoire the decoction of the leaves or bark of the stems
is used as antibiotics, antipyretic, and then in the treatment of hypertension, dysentery,
schistomiasis, syphilis, jaundice, mental illness, contagious diseases, intercosal pain, epilepsy,
wound and arthritis (Tokloet al., 2020). In Guinea the aqueous decoction of the bark is used as
a diuretic and febrifuge. In Senegal the bark is used against stomach upset, dysentery and
schistomiasis. In Benin the aqueous decoction of the leaves of the plant is used in the treatment
of diarrhea, ectoparasitosis, fever, helminthiasis and tuberculosis (Offiahet al., 2012). The
decoction and the triturate of the same plant are used in Burkina Faso for the treatment of
neuropsychiatric pathologies (Tokloet al., 2020). The Fulani herdsmen of Nigeria are known
to use to plant for the treatment and control different human and livestock diseases (Offiahet
al., 2012).

RESEARCH APPROACH

All the solvents used were analytical reagent (AR) grade. The following organic solvents and
equipment; absolute ethanol, chloroform, methanol, N- hexane/petroleum ether, ethyl
acetate, dimethylsulfate (DMSOy) and acetone were acquired from Sigma-Aldrich while some
were bought from Qualikems. Distilled water used was obtained from the laboratory of
analytical chemistry in Bayero University, Kano. Butylated hydroxy toluene (BTH), Ascorbic
acid and diphenylpicrylhydrazyl (DPPH) were acquired from the Department of Biological
Science Sule Lamido University Kafin Hausa Jiagawa State. UV-visible spectrometer,
weighing balance (Adventurer AR3130 OHAUS), Rotavapour (R110) was available at the
Department of Biological Science Sule Lamido University Kafin Hausa Jiagawa State.

Plant Collection

Leaves from the Mitragyna inermis were collected from Kwaimawa village, Dutse Local
Government, Jigawa State, Nigeria. The leaves were recognised and verify by Dr. Yusuf
Nuhu, Department of Biological Science, Bayero University, Kano. The leaves were dried
under shade for eleven days and crushed into powder by the use of marble mortar and pestle.
The powdered leaves weighed 1000 g was stored in a clean container before using it.

Extraction Procedure

The plant sample (500 g) was percolated with absolute ethanol (2.25 dm3) for one week and
was shaken at regular intervals. It was allowed to settled and drained into a clean conical
flask, concentrated with rotavapour to get the crude ethanol fraction (FO1) (Attia et al., 2018).

Maceration of Crude (F01) of Mitragyna inermis

The crude extract of the plant was macerated and fractionated into different fractions using
different solvents in order of increasing polarities. That is N-hexane/petroleum ether
followed by chloroform followed by ethyl acetate then acetone lastly by water. Crude ethanol
fraction (FO1) was macerated using 100 cm? of petroleum ether four times to obtain the
petroleum ether extract (F02). The residue was further macerated with 0.1 dm? of chloroform
same times as above to obtain the chloroform extract or fraction (F03). The obtained residue
was further macerated with 0.1 dm? of ethyl acetate many times (about five times) to obtain
the ethyl acetate extract or fraction (F04). Further macerated of the residue with 0.1 dm? of
acetone five times lead to production of acetone extract/fraction (F05). Finally the residue
acquired following maceration with 0.1 dm? of distilled water produce the aqueous fraction
(FO6) and the residue is labelled (F07). All the fractions obtained (F01, F02, FO3, F04, F05, FO6
and F07) were kept in a freezer (Attia et al., 2018).
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EXTRACTION PROCESS
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Figure 1: Extraction process (Attia et al., 2018).
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Phytochemical Screening

Phytochemical screening is a quantitative analysis for the presence of certain classes of natural
products. The fractions obtained were screened for the presence of phytochemicals according
to standard protocols described by Attia et al. (Attia et al., 2018). The following tests were
carried out;

Chemical Test to Detect the Presence of Alkaloids
Little amount of the sample (0.05 g) was boiled using water bath with 0.5 cm?3 of 1 % aqueous
HCI (Hydrochloric) then followed by filtration (Tiwari, et al., 2011).

Chemical Test Using Mayer’s Reagent

From the obtained filtrate about (0.5 cm?® was measured and reacted with (0.5 cm?).
Formation of a yellow-coloured precipitate indicated the presence of alkaloids (Tiwari, et al.,
2011).

Chemical Test for the presence of Carbohydrates

To about (0.05 g) of the sample or extract purified (distilled) water (1 cm3) was added followed
by filtration. This filtrates produced was used to detect the presence of carbohydrates in a
sample (Tiwari, et al., 2011).

Detection by the Use of Fehling’s Solution

The little amount of the filtrated sample (0.5 cm3) was reacted with few drops of aqueous
solution of HCI (hydrochloric acid) to hydrolyse it, two (2) drops of hydroxides was added
followed heating with (0.5 cm?) of a mixture of Fehling’s A and B solution. Formation of red
precipitate indicated the presence of reducing sugar (Tiwariet al., 2011).

Detection of Saponins

Foam Formation

About 0.05 g of the sample was solubilised in 1 cm3 water followed by shaking it. If foam
produced persisted ten minutes it indicated the presence of saponins (Tiwari et al., 2011).

Test to Detect the Presence of Triterpenes

Salkowski’s Method of Detection

The samples (0.05 g) were treated in 0.5 cm? chloroform, two (2) drops of concentrated Sulfuric
acid was then added, shake well and allow standing for 5 minutes, formation of yellow colour
indicated the presence of triterpenes (Ismailet al., 2016).

Method to Detect Phenol

Using Iron Trichloride Solution

The plant sample (0.05 g) was solubilised with 1 cm? of purified (distilled) water and reacted
with three (3) drops of iron trichloride. Formation of bluish black colour indicated the present
of phenols (Tiwari et al., 2011).

Test for Flavonoids

Alkaline Reagent Test

The extract (0.05 g) was solubilised with 1 cm3 distilled water followed by the addition of three
(3) drops of sodium hydroxide solution, formation of an intense yellow-colour, which turn to
colourless on addition of three (3) drops of dilute hydrochloric acid, indicated the presence of
flavonoids (Ismail ef al., 2016).

B. B. Maifada , DUJOPAS 11 (4a): 412-422, 2025 416



Bioactivity Studies of Compounds from the Leaf Extracts of Mitragyna inermi

Test for Diterpenoids

Detection Using Cupric acetate

The samples (0.05 g) was solubilised in 1cm3 of distilled water then reacted with 3 drops of
cupric acetate solution. Formation of green colour indicated the presence of diterpenes (Tiwari
et al., 2011).

Test for Phytosterol

Libermann Burchard’s Test

Extracts (0.05 g) was treated with chloroform (0.5 cm3) and decanted. It is then treated with
three (3) drops of ethanoic anhydride, followed by boiling and cooling. Few drops (3 drops)
of concentrated acid (Sulphuric acid) were added. Formation of brown ring at the junction
indicated the present of Phytosterol (Tiwari, et al., 2011).

Test for Proteins

Xanthoproteic Test

The extracts (0.05 g) were solubilised in 1 cm? of purified (distilled) water and decanted, to 1
cm? of the liquid three (3) drops of hydroden nitrate was added. Formation of yellow colour
indicates the presence of proteins (Tiwari et al., 2011).

Detection of Tannins

By the Use of Gelatin

The extracts (0.05 g) were solubilised in 1 cm? of purified (distilled) water, 1% hydrolysed
collagen (gelatin solution) with sodium chloride was added. Formation of white precipitate
indicated the presence of tannins (Tiwariet al., 2011).

Antimicrobial Screening

Source of Bacteria and Fungi

Four Micro-organisms where screened, S. aureus, Aspergillus flavus, E. coli and Candida albica.
These organisms to be tested were clinical Isolates obtained from the Department of
Microbiology in Aminu Kano Teaching hospital, Kano. They were further verified and
authenticated by mallam Umar (the Chief Technologist) of the Department of Microbiology,
Bayero University, Kano. Gentamycin was used as standard for antibacterial control and
Ketoconazole was used as standard for antifungal control.

Preparation of Test Solution and Disc Concentration.

The standard solutions were produced by solubilising 0.5 g of the extract in 0.5 cm? of
dimethylsuphoxide (DMSO). From the stock solution 500, 1000, 2000 micro gram per mil
(ng/ml) concentrations were prepared using dilution formula (C1Vi= CV2).

Preparation of Media

Twenty eight grams (28 g) nutrient agar was solubilised in 1 liter of purified water, as
instructed by the producer. The aqueous solution of the nutrient agar contained in conical
flask was heated in autoclave for about 15 minutes at 121 °C. The nutrient agar produced
(Sterilized nutrient agar) 25 cm3 was passed onto Petri-dishes. The petri-dishes were allowed
to cool and solidify.

Innocula Standardization

Using inoculation loop, enough material from an overnight culture of the test organisms was
transferred into a test tube containing normal saline until the turbidity of the suspension
matched, the turbidity of 0.5 (NTU) McFarland standard as described by the National
Committee for Clinical Laboratory Standard (NCCLS) (2000).
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In-Vitro Antimicrobial Susceptibility Test.

Standardized inoculate or each of the isolates were swabbed on to the surface of the solidified
and oven dried Nutrient Agar in separate petridishes under sterilized environment. The four
prepared dishes of different concentrations of extracts were then placed on the surface of the
inoculated media at intervals in a clockwise direction. The positive control disc was placed at
the Centre of the bacteria inoculated media. The plates were incubated for 24 hours at 37°C,
after which the antimicrobial activity was observed by measuring the width of the clear
inhibition zone around the disc and the values obtained were recorded (NCCLS, 2000).

DPPH Radical Scavenging Activity

The ability of plant extract to scavenge 1,1-phenyl-2-picrylhydrazyl (DPPH) free radical was
assessed by standard method (Hirano et al., 2001). The standard solutions of fractions were
produce by solvating 6 mg of the sample with 2 cm? of methyl alcohol to acquire the
concentration of 3 mg/cm3. Dilutions was done to obtain the following concentrations, 7.81,
15.63, 31.25, 62.5, 125, 500 and 1000 pg/cm?3.Diluted solution (40uL) was mixed with solution
of DPPH (160 pL of 50 pM). The mixtures in vials were stopped, covered with a piece of cloth
and set aside in locker for 30 minutes. 1,1-phenyl-2-picrylhydrazyl (DPPH) free radical
reduction was measured by taking the reading of the absorbance at 517 nm by the use ultra-
violent visible spectrophotometer. The absorption of blank sample with 200 pL of 50 uM 1,1-
phenyl-2-picrylhydrazyl solution was produced and measured as a standard (negative)
control. Ascorbic acid solution was also prepared by the use of the same procedure and mixed
with the same amount of DPPH solution and that was the standard (positive) control. This
experiment was done in duplicate. Percentage inhibition was calculated using equation 1

(Hirano et al., 2001).
o Absorbance of control - absorbance of sample
% Inhibition = x 100
Absorbance of control

RESULTS

Phytochemical Analysis of Mitragyna inermis

Various fractions of mitragyna inermis leaves were tested for different phytochemical contents
like alkaloids, carbohydrates, saponins, triterpenes, phenol, flavonoids, diterpenes,
phytosterol, proteins and tannins by the use of approved procedures. The observstions are
tabulated below.

Table 1: Phytochemical Screening of Mitragyna inermis
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S/N  Phytochemicals ¥ 01 ¥ 02 F 03 ¥ 04 ¥ 05 F 06 ¥ 07
1  Alkaloids + - - - + -
2 Carbohydrate -+ - - - -+ -
3 Saponin + - + - + -
4 Triterpence i - + 1 1
5 Phenols —+ - - - + -+ -
6 Flavonoids -+ - - - + -+ -
7 Diterpenes -+ -+ -+ -+ + -+ -
8 Phytosterol 1 - - - - 1
o Protein -+ - - - - -
10 Tanins -+ - - - —+ -+ -
Keys:
FO1: Ethanol fraction
F02: Petroleum fraction
F03: Chloroform fraction
FO4: Ethyl Acetate fraction
F05: Acetone fraction
Foé: Aqueous fraction
FO07: Residual fraction

Antimicrobial Sensitivity Test of Mitragyna inermis
Antimicrobial sensitivity test of the various extracts of the leaves of the plant Mitragya
inermiswas carried out on the following micro-organisms S. aureus, E. coli, Candida albica and
Aspergillus flavus isolates at different concentrations using agar disc-diffusion method with
standard antibiotics control as gentamycin and ketoconazole respectively.

The observations obtained are tabulated in the Table 2 below.

Test organisms

FO1
2000 1000 500

F02
2000 1000 500

F03

FO4

2000 1000 500 2000 1000 500

2000 1000 500 2000 1000 500

Concentration of Fractions and Standard ( g/ml) Inhibition zone (mm)

FO5 Foo FO7

2000 1000 500

S. aureus 17 16 14 10 8 7 15 14 13
E. Coli 17 15 13 12 11 8 17 14 12
C. albica 18 16 14 7 6 7 15 14 13
A. flavus 18 15 12 12 6 6 17 15 14

Gentamycin (Antibacerial Control)

Ketoconazole (Antifungal Control)

Keys:
FO1:
F02:
FO03:
F04:
F05:
FO6:
F07:

Inhibition zone =

Inhibition zone =

Ethanol fraction
Petroleum fraction
Chloroform fraction
Ethyl Acetate fraction
Acetone fraction
Aqueous fraction
Residual fraction
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Antioxidant Capacity of Mitragyna inermis

The 1,1-phenyl-2-picrylhydrazyl (DPPH) free radical scavenging capacity of ethanol,
petroleum ether, chloroform, ethyl acetate, acetone, water and residual fractions of Mitragyna
inermis leaves were obtained and compared with the activities of ascorbic acid as standards.
Percentage inhibition (% inhibition) at various concentration of ethanol, petroleum ether,
chloroform, ethyl acetate, acetone, water and residue as well as standard ascorbic acid were
calculated using Microsoft office excel. The ICs) values were calculated and were found to be
ethanol fraction (2.208), petroleum ether (2.761), chloroform (3.251), ethyl acetate (2.101),
Acetone (0.782), water (1.810), Residue (5.77), and ascorbic acid (4.013). See the Figure 3 below.
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Figure 2: Inhibition Concentration of Plant Fractions and standard against DPPH.
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DISCUSSION

The Mitragyna inermis leaves were grounded into powder and percolated with ethanol and
fractionated into ethanol fraction (crude extcract), from the crude fraction various fractions
such as acetone fraction, chloroform fraction, petroleum ether fraction, aqueous fraction and
residue were obtained through maceration process. Phytoconstituents analysis of the various
fractions of the Mitragyna inermis leaves were carried out to test for the following alkaloids,
flavonoids, carbohydrates, saponins, tannins, phytosterols, phenols, diterpenes, triterpenes
and proteins. It was found that the ethanol extract contained all the phytocostituents listed
above, whereas the petroleum ether extract contained only diterpenes, the chloroform extract
contained only saponins, triterpenes and diterpenes. The ethyl acetate fraction contained
triterpenes and diterpenes. In the acetone extract, triterpenes, phenol, saponins, flavonoids,
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diterpenes and tannins were absent. In the water extract only phytosterols and proteins were
absent.

The acetone extract activity against the micro-organism was found to be the most followed by
the water extracts, then crude extract, the chloroform extract and the ethylacetate extract. The
lowest activity was observed in petroleum ether extracts.

Antioxidant capacity studies were done to test the various plant extracts. DPPH is a purple
coloured stable free radical, when reduced it becomes the yellow-coloureddipheny-
picrylhydrazyl. DPPH radicals react with suitable reducing agents and then electrons become
paired-off and the solution loses colour stoichiometrically with the number of electrons taken
up. Such reactivity has been widely used to test the ability of compound/plant extracts to act
as free radical scavengers (Hirano et al., 2001). The 1,1-phenyl-2-picrylhydrazyl (DPPH) free
radical scavenging capacity of ethanol extract, petroleum ether fraction, chloroform fraction,
ethyl acetate fraction, Acetone fraction, aqueous fraction and the residue were carried out. The
ICso values for 1,1-phenyl-2-picrylhydrazyl (DPPH) free radical scavenging capacity of
acetone fraction was the best, then that of the aqueous fraction, ethyl acetate fraction, ethanol
fraction, petroleum ether fraction, chloroform fraction and lastly the residue respectively. The
activity observed was assumed due to the presence of phenolic components in different
fractions. The strong antioxidant ability observed by the extracts to some extent justifies the
ethno medical claims of the plant curing capacity.

CONCLUSION

Leaves of Mitragyna inermis were collected, air dried at room temperature and crushed into
fine powder. The Powdered of Mitragyna inermis leaves extracted using ethanol. The ethanol
extracted was macerated and fractionated using solvents of different polarities and screen for
secondary metabolites. The antimicrobial sensitivity tests of the various fractions were tested,
and the acetone fraction has the highest activity. The fractions were examined for radical
scavenging activity. The acetone fraction indicated strongest activity in the DPPH radical
scavenging test.
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