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The use of medicinal plants as a core component of the traditional African health care system is

Accepted: 18t of December 2020 perhaps the oldest and most diverse of all therapeutic approaches. Traditional herbal healers
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are, in many parts of rural Africa, the most readily accessible and affordable health resource
available to the local population and, at times, the only surviving treatment. Finding a suitable

flavonoids solvent is important to obtain a high yield of antioxidants in the phytochemicals present in C.

antioxidant
phytochemicals

africana. Among the solvents, methanol displayed the highest capacity in extracting glycosides

(223.12+1.20 mg LE/g dry weight) phenolics (89.09+0.24 (mg GAE/g dry weight) and
flavonoids (80.88+0.24 mg QE/g dry weight) from C. africana stem bark extract. Closely
related trend was observed in glycosides, phenolics and flavonoids extracted with n-hexane.
These findings suggest a high number of polar glycosides and phenolics in the stem extract of
C. africana. These findings validate the pharmacological activities of the plant in Africa.

INTRODUCTION

Commiphora africana (A. Rich.) is a genus from the family of
Burseraceae. The plant is known as "dashi" in Hausa, "badadi" in
Fulfude, and "kabi" in the Kanuri languages of Nigeria [1]. Itis a
bush or small tree found mainly in the tropical African savannah
forest and dry areas [2]. Commiphora africana is a savannah.
The shrub is around 4 — 6m long, but can often be too tall
developing to between 12 and 15 metres. Most of the bark
Commiphora africana is papery and peels free, Papery flakes,
exposing a green bark underneath. This is the leaves are entirely
made up. The Fruit of Commiphore africana greatly improves
the identification of an individual. The species when the fruit is
ripe, it splits into half showing this is a brightly colored pseudo-
aril. This fleshy little appendage in whole or in part, the seed as a
part of a connection to part of the seed. The type Pseudo-aril
varies from species to species [3].

Commiphora africana stem bark has been documented for the treBirpentnodrinfettSdiemendsaltbeatony 19 ¢yphivaldgchdigedvhoiSthtetreatment of cc

inflammation, arthritis, obesity, microbial infection, wounds,
pain, fractures, tumors and gastrointestinal diseases [5].

The selection of the best solvent for phytochemical extraction is
important due to the presence of phytochemicals with various

chemical structures and polarities that may affect their solubility
in the chosen solvent. The optimal solution extraction will
optimize the output of phytochemicals and antioxidants [2,6].
Water is commonly used in phytochemical mining with
methanol, ethanol, acetone and a combination of these organic
solvents with water [3]. The rise in solvent polarity between
hexane and distillated water (hexane < ethnol < methanol <
distilled water) further indicates that the solubility of
phytochemical compounds is affected by solvent polarity.

MATERIAL AND METHOD

Plant materials

The stem barks of the plants were collected from a forest in
Doko town, Garki Local Government, Jigawa state, Nigeria.
The Plant sample was authenticated at the Biology section of

polytechnic, Dutse. The plant materials were air dried in air
under shade for four weeks and pounded to powder form. The
stem powder was soaked in water for 24 h, filtered using
Whatman Filter paper and stored refrigerated until use.

_8-


mailto:garbauba@jigpoly.edu.ng

BSTR, 2020, Vol 8, No 2, 8-11

Extraction

Twenty-five grams of powder of the plant was successively
fractionated with n-hexane and methanol by [4] system with
minor modifications. Organic solvents were extracted under
reduced pressure in the rotary evaporator system.

Phytochemical screening

The plant extracts and n-hexane, ethanol, water and methanol
were assessed for the existence of the Phytochemical analysis
by using the following standard methods [3-7].

Qualitative Phytochemical Screening

Test for Carbohydrates

The presence of carbohydrates was confirmed when 2 mL of
extract was treated with 1 mL of Molisch’s reagent and few
drops of concentrated sulphuric acid which resulted in the
formation of purple or reddish color.

Test for Tannins

To 1 mL of extract, 2 mL of 5% ferric chloride was added.
Formation of dark blue or greenish black indicates the presence
of tannins.

Test for Flavonoids
To 2 mL of extract, 1 mL of 2N sodium hydroxide was added.
Presence of yellow color indicates the presence of flavonoids.

Test for Glycosides

To 2 mL of extract, 3ml of chloroform and 10% ammonia
solution was added. Formation of pink color indicates presence
of glycosides.

Test for Quinones

To 1 mL of extract, 1 mL of concentrated sulphuric acid was
added. Formation of red color indicates presence of quinones.

Test for Phenols

To 2 mL of distilled water followed by few drops of 10% ferric
chloride was added to 1ml of the extract. Formation of blue or
green color indicates presence of phenols.

Test for Terpenoids

0.5 mL of the extract was treated with 2 mL of chloroform and
conc. sulphuric acid. Formation of red brown colour at the
interface indicates the presence of terpenoids.

Test for Cardiac Glycosides

To 0.5 mL of the extract, 2 mL of glacial acetic acid and few
drops of ferric chloride were added. This was under layered
with 1 mL of conc. sulphuric acid. Formation of brown ring at
the interface indicates the presence of cardiac glycosides.

Test for Saponins

To 2 mL of extract, 2 mL of distilled water were added and
shaken in a graduated cylinder for 15 min lengthwise. It resulted
in the formation of 1 cm layer of foam that shows the presence
of saponins.

Test for Alkaloids

To 2 mL of extract, 2 mL of concentrated hydrochloric acid was
added. Then few drops of Mayer’s reagent were added.
Presence of green color or white precipitate indicates the
presence of alkaloids.

Ninhydrin Test

To 2 mL of the fruit extract few drops of 0.2% ninhydrin
reagent was added and heated for 5 min. Formation of blue
colour indicates the presence of amino acids.

Test for Coumarins

To 1 mL of 10% sodium hydroxide was added to 1ml of the
extract. Formation of yellow colour indicates the presence of
coumarins.

Anthraquinones

To 1 mL of fruit extract few drops of 10% ammonia solution
was added, appearance of pink color precipitate indicates the
presence of anthraquinones

Steroids

To 1 mL of fruit extract equal volume of chloroform is added
and a few drops of concentrated sulphuric acid added
appearance of brown ring indicates the presence of steroids and
appearance of bluish brown ring indicates the presence of
phytosteroids.

Test for Phlobatannins

Few drops of 2% hydrochloric acid were added to 1ml of the
extract. Appearance of red colour precipitate indicates the
presence of phlobatannins.

Anthracyanin

To 1 mL of the extract was added 1 mL 2N sodium hydroxide
and heated for 5 min at 100 °C. Formation of bluish green
colour indicates the presence of anthocyanin.

Quantitative Determination of Flavonoids

Determining the content of Total Phenolics (TPC)

The TPC Commiphora africana extracts was calculated using
the method of Folin-Ciocalteu as defined by [7]. Using a UV-
Visible spectrophotometer, the absorbance was read at 765 nm.
The TPC was expressed as mg per gram of dry weight (mg
GAE/g DW) of gallic acid equivalents (GAE).

Total Flavonoid Quality Determination (TFC)

The TFC was calculated using the colorimetric assay of
aluminum chloride as defined by [8]. Using a UV-Visible
spectrophotometer, the absorbance was read at 510 nm.
Quercetin equivalents (QE) per gram of dry weight (mg QE/g
DW) is expressed as mg of TFC.

Absolute Glycosides Content Determination (TTC)

The TTC was measured using a calorimetric assay of sulfuric
acid [9]. The UV-Visible spectrophotometer was used to read
the absorbance at 538 nm. Linalool equivalent per gram (mg
LE/g DW) of dry weight was expressed as the total terpenoid
content.

Antioxidant Assay

Antioxidant activity was calculated using a 2,2-diphenyl-1-
picryl-hydrazile (DPPH) free radical scavenging activity assay
adapted from [10]. The initial absorbance of the DPPH solution
was calculated at 517 nm without a sample. Approximately 0.2
mL of each sample extract was mixed with 3 mL of 0.1 mM of
DPPH solution. The mixture was incubated at room temperature
in the dark for 30 minutes. The improvement in absorbance was
measured at 517 nm after 30 minutes of incubation using a UV-
Visible spectrophotometer. The results obtained were measured
and expressed as a percentage of DPPH free radical scavenging
operation using the following formula.
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DATA ANALYSIS

All data were analyzed using Excel for the estimation of mean
and standard deviation. One-way ANOVA of GraphPad
software was used to calculate the statistical difference and to
obtain the graph and the correlation.

RESULT AND DISCUSSION

Phytochemical Screening

The phytochemical analysis of various fractions of Commiphora
africana stem bark extract is shown in Table 1. All the
phytochemicals analysed were virtually present in all the
solvents with the exception of steroids and anthraquinones
which was found to be absent in all the samples.

Table 1. Phytochemical Analysis of Commiphora africana.

s/no Phytochemicals n-hexane Methanol Aqueous
extracts extracts extracts

1 Flavonoids ++H+ ++ +

2 Phenols ++ ++ +

3 Saponins + + +

4 Tannins -~ + +

5 Steroids - - -

6 Terpenoids + + +

7 Anthraquinones - - -

8 Amino acids + + +

9 Alkaloids + ++ +

10 Proteins + - +

11 Glycosides + ++ +

Note: ++ present in moderate; +++ present in more quantity; - Absent

The existence of phytochemicals in Commiphora africana
has varying levels of protective antioxidants and antimicrobial
molecules [11]. In addition, these phytochemicals serve as the
best antioxidants and protect cells from free radical damage,
e.g. carotenoids, polyphenols, etc. or to minimize the risk of
cancer by inhibiting tumor development or hormonal
stimulation and antibacterial activity [12].

Commiphora  africana  extract produce numerous
phytochemicals [12]. The availability of the phytochemicals
depends on the solubility of the compounds in the solvent. In
our finding’s different concentration of phenolics, glycosides
and flavonoids extracted were presented in Table 2.

Table 2. Total flavonoid, glycosides and phenolic content of
Commiphora afiicana stem bark extract (mg/g) in different extraction
solvents.

Extraction flavonoids glycosides phenolics
solvent

n-hexane 65.88 +0.32 81.34+0.22 70.12+0.22
methanol 80.88 +0.24 223.12+1.20 89.09+0.24
ethanol 55.83 +£0.40 36.89+0.14 28.37+£0.42
water 3325+0.14 32.70+0.14 65.00+0.29

Among the solvents, methanol displayed the highest
capacity in extracting glycosides (223.12+1.20 mg LE/g dry
weight) phenolics (89.09+0.24 (mg GAE/g dry weight) and
flavonoids (80.88+0.24 mg QE/g dry weight) from
Commiphora africana stem bark extract. Closely related trend
was observed in glycosides, phenolics and flavonoids extracted
with n-hexane. These findings suggest a high number of polar
glycosides and phenolics in the stem extract of C. africana.
That may be due to the formation of hydrogen bonds between
hexane and methanol hydroxyl groups with electronegative
oxygen. The hydrogen bond can also form between the
methanol hydroxyl group and ethanol with an oxygen atom
located in phenolic and glycoside structures.

The methanol and hexane were the best in extracting
phenolics including flavonoids from other plants. The methanol
extract also exhibits the highest DPPH scavenging activity
(Table 3). The solubility of glycosides and phenols in
extracting solvents depends on the functional groups attached to
the main structure of these phytochemicals, the molecular size
and the length of the hydrocarbons [13]. In addition, the
solvation potential determines the solubility of phytochemicals.
For example, methanol has a better solution of phenols and
flavonoids than ethanol’s due to the presence of shorter methyl
radicals in methanol compared to long ethyl radicals in ethanol
[14].

Table 3. DPPH scavenging activity of Commiphora africana stem bark
extract in different extraction solvents.

Percentage DPPH scavenging activities (%)

n-hexane 79.98 +1.40
methanol 85.19+£0.67
ethanol 51.67 £0.00
distilled water 66.11+1.16

The presence of glycosides, flavonoids and phenolic
compound in the stem extract of C. africana may be responsible
for the high antioxidant properties in methanol extract. This
could be due to the presence of polar antioxidant compounds.
The substantial association between phenolics and biological
activity was consistent with previous evidence suggesting the
significant contribution of phenolics and flavonoids [4].

CONCLUSION

The presence study shows that hexane exhibited the highest
capacity to extract phytochemicals from C. afiicana stem bark
extract, and the methanolic extracts displayed the highest
antioxidant activity compared to other solvents used.

Acknowledgement

This study was fully sponsored by Nigerian Tertiary Education
Fund (TETFUND), a parastatal of the Federal Ministry of
Education under Institution Based Research (IBR) Fund.

REFERENCE

1. Keay RWIJ, Keay RWIJ. Trees of Nigeria. Oxford : New York:
Clarendon Press ; Oxford University Press; 1989. 476 p.

2. Aliyu R, Adebayo HA, Gatsing D, Garba HI. The Effects of
Ethanolic Leaf Extract of Commiphora africana (Burseraceae) on
Rat Liver and Kidney Functions. J Pharmacol Toxicol.
2007;2(4):373-9.

3.  Sallau M, Tajuddeen N, Ndukwe G, Musa A, Dambatta B, Sani Y.
Phytochemical and Antimicrobial Properties of Commiphora
Pedunculata (ENGL) Stem Extracts. Bayero J Pure Appl Sci.
2014;7(1):101.

4.  Compaoré M, Meda RN-T, Bakasso S, Vlase L, Kiendrebeogo M.
Antioxidative, anti-inflammatory potentials and phytochemical
profile of Commiphora africana (A. Rich.) Engl. (Burseraceae)
and Loeseneriella africana (Willd.) (Celastraceae) stem leaves
extracts. Asian Pac J Trop Biomed. 2016;6(8):665—70.

5. Shen T, Li G-H, Wang X-N, Lou H-X. The genus Commiphora: A
review of its traditional uses, phytochemistry and pharmacology. J
Ethnopharmacol. 2012;142(2):319-30.

6.  Pham H, Nguyen V, Vuong Q, Bowyer M, Scarlett C. Effect of
Extraction Solvents and Drying Methods on the Physicochemical
and Antioxidant Properties of Helicteres hirsuta Lour. Leaves.
Technologies. 2015;3(4):285-301.

7. Johari MA, Khong HY. Total Phenolic Content and Antioxidant
and Antibacterial Activities of Pereskia bleo. Adv Pharmacol Sci.
2019;2019:1-4.

-10 -



10.

11.

12.

13.

BSTR, 2020, Vol 8, No 2, 8-11

Zhao L, Liu W, Xiong S, Tang J, Lou Z, Xie M, et al.
Determination of Total Flavonoids Contents and Antioxidant
Activity of Ginkgo biloba Leaf by Near-Infrared Reflectance
Method. Int J Anal Chem. 2018;2018:1-7.

Harman-Ware AE, Sykes R, Peter GF, Davis M. Determination of
Terpenoid Content in Pine by Organic Solvent Extraction and
Fast-GC Analysis. Front Energy Res. 2016;4.

Moon J-K, Shibamoto T. Antioxidant Assays for Plant and Food
Components. J Agric Food Chem. 2009;57(5):1655-66.

Johnson E, Chuodhury M, Abraham EO, Sunday UA.
Pharmacological Studies of the Bark of Commiphora africana
(Burseraceae). J Pharmacol Toxicol. 2012;7(1):52-7.

Mezzomo N, Ferreira SRS. Carotenoids Functionality, Sources,
and Processing by Supercritical Technology: A Review. J Chem .
2016;2016:1-16.

Thavamoney N, Sivanadian L, Tee LH, Khoo HE, Prasad KN,
Kong KW. Extraction and recovery of phytochemical components
and antioxidative properties in fruit parts of Dacryodes rostrata
influenced by different solvents. J Food Sci Technol.
2018;55(7):2523-32.

Boeing JS, Barizio EO, e Silva BC, Montanher PF, de Cinque
Almeida V, Visentainer JV. Evaluation of solvent effect on the
extraction of phenolic compounds and antioxidant capacities from
the berries: application of principal component analysis. Chem
Cent J. 2014;8(1):48.

-11-



	Solvent Extraction and its Effects on the Phytochemical Yield and Antioxidant Capacity of Commiphora africana (Burseraceae)
	INTRODUCTION


