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ABSTRACT

The global demands for use of traditional herbal medicines obtained from medicinal plants for some aspect of primary
health care needs is on the increase despite due to the rising spread of drug-resistant Plasmodium fal¢iparum strains
to artemisinin derivatives, because traditional herbal medicines have been the most accessible, available, affordable
and cheap source of malaria treatments for most communities. This study aims to determipe the phytochemical
compounds and bioactive components present in aqueous crude extracts of Daniellia oliveri; Morinda lucida and
Combined recipe leaves. The phytochemical compounds and GC-MS identification of the’bioactive components was
determined. Results showed that Alkaloids, flavonoids, cardiac glycosides, tannin, steroid, saponins, terpenoids and
phenol were present. Phenols had the highest mean concentration in Daniellia olivefi(74.80 mg/g), Morinda lucida
(97.78 mg/g) and Combined Recipe (80.85 mg/g) while Tannins had the lowest mean’concentration in D. oliveri (3.10
mg/g), M. lucida (3.91 mg/g) and Combined Recipe (3.32 mg/g). GC-MS identification of the bioactive compounds
revealed a total of 25 and 49 compounds in Daniellia oliveri and Morinda-lucida leaves respectively. It could be
concluded that the aqueous crude extracts of Daniellia oliveri and Morinda lucida leaves potentially contained
phytochemicals and bioactive compounds reported to be active against malaria parasites.

Keywords: Phytochemical, GC-MS Analysis, Antiplasmodial; Daniellia oliveri, Morinda lucida

1.0 INTRODUCTION The approval of artemisinin-based combination
The global demand for herbal remedies is on the rise, therapies (ACTSs) by World Health Organization (WHO)
WHO estimated that 80 % of the populations of somg as the first-line treatment for malaria was a breakthrough
Asian and African countries presently use traditional in the study of the synergy of antimalarial drugs
herbal medicine for some aspect of primary health care affirming drug combination as one of the potent
needs despite the sophistication in the medical and strategies for a sustained fight against malaria (Ochara,

technological ecosystem (Shadia et al., 2016): 2022).

The spread of drug-resistant Plasmodiim falciparum Daniellia oliveri (D. oliveri) (Rolfe) (syn. Paradaniellia
strains to ACTs have increasingly been reported, oliveri Rolfe) was first named after William Freeman
resulting in reduced parasite susceptibility to artemisinin Daniell (Choo et al., 2020), a medicinal plant of the

derivatives, leading to the, development of new genus Daniellia that belongs to the family Fabaceae,
antimalarial drugs from straditional herbal medicines sub-family Caesalpinioideae and commonly known as
(Apinjoh et al., 2019)./Traditional herbal medicines African copoiba balsam (Lawal et al., 2022). Daniellia
have been the most accessible, available, affordable and oliveri tree is commonly found in Amazonia, some part
cheap source ,0f” malaria treatments for most of America, and Africa (Galba et al., 2020). D. oliveri
communities (Tizazu et al., 2020). The recognition and plant is native to tropical West and Central Africa, in

validation of traditional medicine is important and could Nigeria it is traditionally known as ‘Maje’ in Hausa,

lead to the discovery of new plant-derived drugs ‘Emi iya’ in Yoruba, ‘iya /ozabwa /agba’ in Igbo (Lawal

following the reported cases of drugs-resistance etal., 2022), ‘Agba’ in Igala, ‘Ukpilla’ in Igede (Muazu

developed by Plasmodium falciparum strains to quinine et al., 2022) and ‘Aha’ in Idoma languages (Shauibu et

isolated from Cinchona species and artemisinin isolated al., 2018).

from Artemisia annua L., (Cimanga, 2019), which are

potent sources of bioactive natural metabolites (Samin In addition to D. oliveri, four other notable species in the

et al., 2020). genus Daniellia includes; Daniellia thurifera, Daniellia
ogea, Daniellia pynaertii and Daniellia oblonga (Keay,
1958).
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Morinda lucida Benth is a member of the genus
Morinda, a flowering medicinal plant that belongs to the
family Rubiaceae, the genus, comprises about 80 species
that occur throughout the tropics. In Africa, the 5 species
that are predominantly found are Morinda citrifolia,
Morinda geminata, Morinda longiflora, Morinda
morindoides and Morinda lucida (M. lucida) Benth
(Zimudzi and Cardon, 2005). M. lucida Benth is one of
the medicinal plants commonly found in Nigeria
(Nwanna, 2021), and is called “°Oruwo’’ in Yoruba
Language, “’Eze-ogu’’ in the Igbo language, ‘’Njisi’’ in
Hausa language, “’Ufu ogile’” in Igede language and
“’Ogele’’ in Igala language. The therapeutic/folkloric
use of the leaves, stem bark and roots of M. lucida plant
by the natives of different communities across the
geopolitical zones of Nigeria includes; fever, malaria,
diabetes, heart diseases among others (Amodu et al.,
2020; Ojewumi and Dedeke, 2020).

Quantitative phytochemical analysis revealed the
presence of tannins; alkaloids flavonoids; terpenoids;
saponins; phenolic acid; glycoside in various
concentrations and the variation in the concentrations of
these bioactive ingredients in the different parts of D.
oliveri and M. lucida plants explains their diverse use in
the treatment of different health challenges (Sodimu et
al., 2021).

Nwanna, (2021), further discovered that the alkaloids in
Morinda lucida plant have anti-oxidative, anti-
nociceptive, anti-inflammatory, and anti-cholinergic
properties with a total of (1.55/100mg) distinet/plant-
derived alkaloids such as dicentrine, atfopine, and
aporphine, detected by Gas Chromatography-Mass
Spectroscopy (GC-MS) analytical techniques.

1.1 Preparation of Traditional Herbal Medicines

Over the decades, various methodologies have been
adopted by the traditionalfealers, herbs traders, people
knowledgeable about the”traditional herbal medicines
for the preparation of roots, barks, fruit, seed, leaf, stems

141

of medicinal plants, useful in the prevention and curing
of various diseases. These methods includes infusion,
maceration, crushing and grinding (Arslan et al., 2021).
However, the most commonly adopted method is
infusion, practiced by an estimated 43.3% of the

traditional healers in Kaduna State, northwestern

Nigeria (Sodimu et al., 2021).

1.2 Phytochemical Compounds in Medicinal Plants
Phytochemicals are bioactive compounds found in
plants, responsible for their medicinal properties. These
compounds which have been classified into several
categories are alkaloids, saponins, cardiac glycosides,
flavonoids,  terpenoids, anthraqdihones, tannin,
phlobatannin, reducing sugar, 4phenol and steroid
(Sodimu et al., 2021).

1.3 Phytochemical Compounds in Daniellia oliveri
and Morinda lucida Leaves

Quantitative phytochemical analysis of D. oliveri and M.
lucida leaves fevealed the presence of tannins;
alkaloids; flayoroids; terpenoids; saponins; phenolic
acid; glycoside in various concentrations and variation
in the cencentrations of these bioactive ingredients in
the different parts of D. oliveri and M. lucida plants
explains their diverse use in the treatment of different
health challenges (Sodimu et al., 2021). Nwanna,
(2021), further discovered that the alkaloids in Morinda
lucida plant have anti-oxidative, antimalarial, anti-
nociceptive, anti-inflammatory, and anti-cholinergic
properties.

2.0 MATERIALS AND METHODS

2.1 Plant Leaf Collection

Daniellia oliveri and Morinda lucida leaves were
collected in March, 2024, from the Plant Science and
Technology Garden, Prince Abubakar Audu University,
Anyigba, Kogi State, North-Central Nigeria. Anyigba is
situated between Latitude 7°27' and 7°31' North of the
equator, between Longitude 7°09' and 7°12' East of the
Greenwich meridian (Figure 1).
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Source: Ifatimehin et-al., (2014).

2.2 Plant Leaf Authentication

Daniellia oliveri and Morinda lucida leaves were
recognized and verified by an expert in the Department
of Biological Sciences, Nigerian Defence Academy,
Kaduna State, North-Western Nigeria. Voucher
specimens were deposited while voucher numbers were
assigned as follows: NDA/BIOH/202424 for Daniellia
oliveri leaves and NDA/BIOH/202425 for Morinda
lucida leaves.

2.3. Techniques for Extraction of Medicinal Plants
Extraction is important in medicinal plant“studies for
phytochemical analysis (Arslan et al.,/2021). The
various extraction techniques are decoction, maceration,
digestion, infusion, percolation, supérficial extraction,
Soxhlet extraction, ultrasound-assisted, and microwave-
assisted extractions (Abubakar-and Haque, 2020).

2.4. Solvents for Extragtion and Polarity

Solvents commonlysused in extraction of medicinal
plants are polar,selvent (water, alcohols), intermediate
polar (acetong,~dichloromethane), and nonpolar (n-
hexane, ether, chloroform) (Abubakar and Haque,
2020). Commonly used solvents and polarity includes
Water (1.000), Methanol (0.762), Ethanol (0.654), n-
Butanol (0.586), Acetone (0.355), Dichloromethane
(0.309), Chloroform (0.259), Ethyl acetate (0.228),
Diethyl ether (0.117), Petroleum ether (0.117) and n-
Hexane (0.009) (Abubakar and Haque, 2020).

2.4.1 Water-Based Extraction
Infusion: Involves steeping plant material in hot water
to extract bioactive compounds.
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Decoction: Involves boiling plant material in water to
extract bioaetive compounds.

Maceration: Involves soaking plant material in cold
waterto extract bioactive compounds.

Percolation: Involves passing water through a bed of
plant material to extract bioactive compounds.
Expression: Involves using pressure or heat to extract
bioactive compounds from plant material (Cao, et al.,
2020).

2.5 Preparation of Leaves and Aqueous Crude
Extract

The method of Chaniad et al., 2022 was adopted in the
preparation of leaves and aqueous crude extract. D.
oliveri and M. lucida leaves were screened by the
removal of pigmented and dried leaves. Leaves were
cleaned, allowed to air-dry for three weeks at room
temperature, pulverized with mortar and pestle to obtain
the plant powdered samples. Decoction method of
extraction was used to prepare agueous extracts by
dissolving 100g of the pulverized D. oliveri and M.
lucida leaves each in 4000 mL of distilled water and
allowed to boil for 3 hours respectively. Similarly, a
100g combination of both pulverized D. oliveri and M.
lucida leaves comprising 50g of the pulverized D.
oliveri and 50g of the pulverized M. lucida leaves
(Combined Recipe) was prepared by dissolving in 4000
mL of distilled water and allowed to boil for 3 hours
Chaniad et al., 2022. Subsequently, the liquid portion
was separated from the residue using Whatman filter
paper (Whatman, Buckinghamshire, England) (Chaniad
et al., 2022; Afolabo and Abejide, 2020). The filtrates
were combined and concentrated to dryness using a
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rotary evaporator (Stuart, SO1, UK) set at 40°C (Kalay
etal., 2020).
The percentage (%) yield was calculated using the
formula adopted by Adam et al, (2019) as follows:
Extract yield (%)
Weight of dried extract

= X 100
Weight of dried plant sample

Finally, the aqueous crude leaf extracts of D. oliveri, M.
lucida and Combined Recipe were refrigerated at 4°C.

2.6 Fractionation of Crude Extracts

Fractionation and purification of phytochemical
substances were achieved through the application of
various chromatographic techniques such as paper

chromatography, thin-layer chromatography, gas
chromatography, and  high-performance liquid
chromatography. ~ Compounds  obtained  were

characterized using diverse identification techniques
such as mass spectroscopy, infrared spectroscopy,
ultraviolet  spectroscopy, and nuclear magnetic
resonance spectroscopy (Abubakar and Haque, 2020).

Several methods including the detection of functional
group, presence of multiple bonds and rings, hydrogen
and carbon arrangement as well as full structural
elucidation are applied in the identification of
compounds from medicinal plant extracts. Mass
spectroscopy (MS) method of identification of
compounds provides abundant information on organic
molecules from medicinal plant extracts based on
chemical structure and molecular weight” through
sequencing and identifying the unknown compound in a
mixture (Abubakar and Haque, 2020).

2.7 Determination of Phytochemical Compounds
The qualitative and quantitative phytochemical analysis
of the aqueous crude extracts,of D. oliveri, M. lucida and
Combined Recipe was carried out using the method as
adopted by Huma et al.,(2021) to examine the presence
or absence of phytochemical compounds and to quantify
the amount of the” phytochemical compounds which
includes; Alkaloids, Anthraquinones, Flavonoids,
Cardiac glycosides, Tannin, Steroid, Saponins,
Terpenoids and Phenol (Sodimu et al., 2021; Trease and
Evans, 1978).

2.7.1 Qualitative Determination of Phytochemical
Compounds

2.7.1.1 Alkaloids

2.7.1.1.1Hager’s test:

Into a 2 mL of the aqueous crude extracts of D. oliveri
leaves, M. lucida leaves and Combined Recipe
respectively, few drops of Hager’s reagent was
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dispensed. The appearance of yellow color precipitates
was indicative of the presence of alkaloid in the aqueous

crude extracts of D. oliveri and M. lucida leaves

respectively.

2.7.1.2 Anthraquinones

To 1 mL of diluted aqueous crude extracts of D. oliveri
leaves, M. lucida leaves and Combined Recipe
respectively, 1 mL benzene was added in addition to
1mL of 10% ammonia solution. Appearance of red color
on addition of ammonia solution indicated the presence
of anthraquinones.

2.7.1.3 Flavonoids

2.7.1.3.1Alkaline reagent test:

To the 1 mL aqueous crude extracts of D. oliveri leaves,
M. lucida leaves and Comhined Recipe respectively in
test tubes, 1 mL of 2N NaOH was added and a yellow
color indicated the presence of Flavonoids.

2.7.1.4 Cardiac‘Glycosides

2.7.1.4.1KellerKillani test:

To 1pL ofd@queous crude extracts of D. oliveri leaves,
M. lucida leaves and Combined Recipe respectively, 1
mL gfacial acetic acid was added, allowed to cool, and
2 drops of FeCl; was further added. A careful addition
of 2 ml solution of conc. H,SO4 through the wall of the
test tube was finally made. The formation of brown ring
at the interface showed the presence of de-oxy sugar
characteristic of cardenolides.

2.7.1.5 Tannins

2.7.1.5.1 Alkaline Reagent test:

To 2 mL of NaOH in a test tube, 2 mL of aqueous crude
extracts of D. oliveri leaves, M. lucida leaves and
Combined Recipe were respectively dispensed. Change
in color from yellow to red indicated the presence of
tannins.

2.7.1.6 Steroids

2.7.1.6.1Salkowski test:

To 1mL of aqueous crude extracts of D. oliveri leaves,
M. lucida leaves and Combined Recipe in test tubes, 10
mL of chloroform was added into each extract
respectively, followed by the addition of 10 mL
concentrated sulphuric acid in the test tubes. Formation
of two layers with the lower layer of yellow color along
green fluorescence, and the upper layer of red colors was
indicative of the presence of steroids.

2.7.1.7 Saponins

2.7.1.7.1Froth formation with distil water:

Added to 2mL of aqueous crude extracts of D. oliveri
leaves, M. lucida leaves and Combined Recipe
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respectively in graduated cylinders was 2 mL of distilled
water. The mixture was shaken continuously for 15 min.
Appearance of 1 cm layer of foam was indicative of the
presence of saponins.

2.7.1.8 Terpenoids

To 2 mL of aqueous crude extracts of Daniellia oliveri
leaves, Morinda lucida leaves and Combined Recipe, 1
mL 1% HCI was added and kept for 5 hours. In addition,
1 mL of Trim-Hill reagent was added and placed in a
water bath previously set to boiling temperature, heated
for 5-10 minutes. A bluish green color appearance
indicated the presence of terpenoids.

2.7.1.9 Phenols

2.7.1.9.1Ellagic acid test:

To 1uL of aqueous crude extracts of Daniellia oliveri
leaves, Morinda lucida leaves and Combined Recipe, a
few drops of 5% Glacial acetic acid was added to each
tube. In addition, 5% NaNO, was dropped into the
mixture. The formation of muddy brown color was
indicative of the presence of Phenols.

2.8 Quantitative Determination of
Phytochemical Compounds

The method according to Huma et al., (2021) and
Ezeonu and Ejikeme, (2016) was adopted for the
quantitative  determination  of  phytochemical
compounds available in the aqueous crude extracts of-D.
oliveri leaves, M. lucida leaves and Combined Recipe
respectively.

2.8.1 Quantitative Determination of Alkaloids
The methods of Harborne, 1973 was” used for the
quantitative determination of Alkaloids.

In a 250 cm® beaker containing 2)5 g of aqueous crude
extracts of D. oliveri leaves, M. lucida leaves and
Combined Recipe respectively, 200 cm? of 10% acetic
acid in ethanol was dispensed and allowed to stand for 4
hours. In a water bath (DHG-9030A, China), the extracts
was concentrated’to’ one-quarter of the initial volume,
gradually, 15/ _drops of concentrated ammonium
hydroxide were added to each extract till precipitation
emerged, followed immediately by filtration and allow
to stand for 3 hours for sedimentation to occur. The
supernatant was discarded. Using 20 cm® of 0.1M of
ammonium hydroxide, the precipitates were washed and
filtered using Gem filter paper (12.5 cm). The residue
was dried in the oven (DHG-9030A, China), weighed
using electronic weighing balance Model (B- 218) and
the concentration of alkaloid was calculated using the
formula as presented below:
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Weight of Alkaloid

% Alkaloid =
% Alkalot Weight of sample

2.8.2  Quantitative Determination
Anthraquinones

Into a 100 mL volumetric flask, 10 mL of 1/10 dilution
of agueous crude extracts of D. oliveri leaves, M. lucida
leaves and Combined Recipe was added respectively.
Using UV-Vis (Ultra-Violet-Visible)
spectrophotometer (Intec-290, India) at a wavelength of
325 nm, the concentration of anthraquinone was
determined by checking the dilution factor of each
sample compared to the standard anthraguinone solution
(Khoomsab and Khoomsab, 2019).

of

2.8.3  Quantitative Determination of flavonoid
Repeatedly, 100 mL of 80% of aqueous methanol was
added to 10 g of aqueous crude extracts of D. oliveri
leaves, M. lucida Aeaves and Combined Recipe
respectively. The mixture was filtered using Whatman
filter paper (Whatman, Buckinghamshire, England) and
the filtrates/were respectively dried through
vaporizatian'in a rotary evaporator (Stuart, SO1, UK)
and weighed till constant weight was achieved. The
percentage concentration of flavonoid was calculated as
follows:

) Weight of Flavonoid
% Flavonoid = - X 100
Weight of sample
2.8.4  Quantitative Determination of Cardiac-
Glycosides

The amount of cardiac-glycosides was determined
according to the methods adopted by Yadav et al.,
(2021).

Briefly, 50 pl of the aqueous crude extracts of D. oliveri
leaves, M. lucida leaves and Combined Recipe was
allowed to react with 150 pul of methanolic KOH for
2 hours at room temperature in test tubes. The UV
(Ultra-Violet) absorption was measured at 355 nm.
Scillaren A of different concentrations (20, 40, 60, 80,
100 ug) was used as a standard and results was
expressed as mg SCE/g DW.

Where:

SCE (Scillaren A equivalent)

DW= (Dry weight).

2.8.5  Quantitative Determination of Tannins

The method as applied by Van Buren and Robinson,
(1969) with little modification was used for the
quantitative determination of tannin. Briefly, 500 mg of
aqueous crude extracts of D. oliveri leaves, M. lucida
leaves and Combined Recipe were measured in (50 mL)
plastic bottles respectively. Following the addition of 50
mL distilled water in a mechanical shaker, the mixtures
were shaken for one hour and later filtered. The volume
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of each was raised up to 50 mL in a volumetric flask. 5
mL of filtered solution was taken in test tube using a
pipette, and 2 mL FeCl; (0.1 M) in HCI (0.1 N) and
potassium ferrocyanide (0.008 M) was added.
Absorbance was measured at 120 nm by the use of
spectrophotometer in comparison to standard curve of
gallic acid, results was depicted in the form of GAE (mg
of Gallic Acid Equivalent) per gram of dried extracts.
Tannic acid (mg)
C X Extract Volume

~ 100 g Aliquote Volume X Weight of Sample

2.8.6  Quantitative Determination of Steroids

To 1 mL of aqueous crude extracts of D. oliveri leaves,
M. lucida leaves and Combined Recipe solution in 10
mL volumetric flask, 2mL of 4N Sulphuric acid and 2
mL of 0.5% wi/v iron (lll) chloride were added and
gently mixed, followed by the addition of 5 mL of 0.5%
wi/v of potassium hexacyanoferrate (111) solution. The
mixture was heated in a water bath (BIOBASE WT-60,
China) maintained at 70+2°C for 30 minutes,
occasionally, the mixture was shaken and diluted to the
mark with distilled water. Compared with the reagent
blank, the absorbance was measured at 780 nm and the
concentration of steroids was obtained when compared
with the standard curve (Panchal and Charuben, 2021).

2.8.7  Quantitative Determination of Saponin
Respectively, 10 g of aqueous crude extracts of D
oliveri leaves, M. lucida leaves and Combined Reeipe
were obtained and dissolved in 50 mL of 20 % aqueous
ethanol respectively. All samples were subjected-to heat
with a continuous stirring for four hours at'55°C in a
water bath (BIOBASE WT-60, China). The’solution was
filtered. The same process was repeated in 100 mL of
20% ethanol. In the water bath (BIOBASE WT-60,
China) at 90°C, the extracts was‘dried to 40 mL. In a
separating funnel, 10 mL of diethyl ether was added and
vigorously shaken, and twolayers emerge. The aqueous
layer was selected /"and purified repeatedly.
Subsequently, 30 mlL of n-butanol was added with
further washing with the aid of 10 mL of 5% aqueous
sodium chloride~Using a water bath for evaporation, the
extracts were dried in oven till constant weight was
achieved and the percentage amount of saponin was
calculated (Huma et al., 2021) as follows:

Weight of Saponin

Weight of sample

% Saponin = X100

2.8.8  Quantitative Determination of Terpenoids

At a room temperature, 10 g aqueous crude extracts of
D. oliveri leaves, M. lucida leaves and Combined Recipe
was soaked in 100 mL of alcohol for 24 hours, filtered
and extracted using petroleum ether. The extract was

X 100
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dried and the quantity of terpenoids calculated using the
formula of Ezeonu and Ejikeme (2016), as follows:
(wi-wf/wix100).

Where:

wi= Initial weight

wf= Final weight

2.8.9  Quantitative Determination of Phenols

In 100 cm?® of ether using a soxhlet apparatus, 2 g
powder of D. oliveri leaves, M. lucida leaves and
Combined Recipe were defatted respectively for 2
hours. With the aid of 50 cm® of ether, the phenolic
components were extracted by boiling/0.50 g of each
sample for 15 minutes. Using a measuring cylinder, 10
cm?® of distilled water, 2 cm®_ef 0.IN ammonium
hydroxide solution, and 5 cm?® of concentrated amyl
alcohol were dispensed into’5€m? of each extract and
left to react for 30 minutes for colour development. With
the aid of spectrophotometer, the optical density was
measured at 505 nm? Tannic acid (0.20 g) was dissolved
in distilled water and diluted to 200 mL mark (1mg/cm?)
for the preparation for phenol standard curve. Varying
concentrations (0.2—1.0mg/cm?) of the standard tannic
acid solution was pipetted into five different test tubes
to which 2 cm® of NH30H, 5 cm?® of amyl alcohol, and
10em?® of water was added and the mixture was made
up to 100 cm?® volume, allowed for 30 minutes for colour
development and at 505 nm, the optical density was
determined (Keay et al., 1964).

2.9 GC-MS Determination of Phytochemical
Components in the Agueous Crude Extracts

The method of Olivia et al, (2021) was adopted for the
Gas Chromatography-Mass Spectometry (GC-MS)
determination of phytochemical components in crude
extracts of D. oliveri leaves, M. lucida leaves and
Combined Recipe. The GC-MS analysis was carried out
in a combined 7890A Gas Chromatograph System
(GCMS-QP2010 PLUS SHIMADZU, JAPAN) and
Mass Spectrophotometer, fitted with a HP-5 MS fused
silica column (5% phenyl methyl siloxane 30.0 m x
250 um, film thickness 0.25 um), interfaced with 5675C
Inert MSD (Mass Selective Detector) with Triple-Axis
detector. Each component's relative percentage amount
was determined by comparing its average peak area to
the sum of all areas. The system was controlled and data
were collected using the supplier's MS solution
software. Based on their retention indices, components
was identified, and the National Institute of Standards
and Technology's (NIST) database was used to interpret
the mass spectrum. More than 62,000 patterns of well-
known chemicals are included in the database. The
resulting spectra of the crude extracts of D. oliveri and
M. lucida leaves extracts’ unidentified components was


https://portal.issn.org/resource/ISSN/3027-1118

DOI: https://doi.org/10.57233/ijsgs.v11i1.794
1JSGS FUGUSAU VOL.11(1)

ISSNp: 2488-9229; ISSNe: 3027-1118

WEBSITE: https://fugus-ijsgs.com.ng

compared with the reference mass spectra of known
components kept in the NIST library (NISTII).

2.10 Statistical Analysis

Data was subjected to analysis using Microsoft Excel,
SPSS, Graph Pad and SAS 9.12 software. One — way
analysis of variance (ANOVA) was used to determine
the treatment effects. Pearson correlation test was used
to evaluate relationship between measured parameters.
Duncan multiple range test (DMRT) was used to
separate the means. All data were analyzed at a 95%

and P< 0.05 was considered
statistically significant.

confidence interval

3.0 RESULT AND DISCUSSION

31 Percentage Yield of D. oliveri, M. lucida and
Combined Recipe

The Aqueous Crude Extracts of D. oliveri yielded 17.4
g indicating a percentage yield of 17.4%, M. lucida
yielded 5.0 g; indicating a percentage yield of 5.0 %, and
Combined Recipe yielded 8.4g indicating a percentage
yield of 8.4% (Table 1).

Table 1: Percentage Yield of Aqueous Crude Extracts of Daniellia oliveri, Morinda lucida and Their Combined’Recipe

Variables Daniellia oliveri Morinda lucida Combined Recipe
Weight of Powder (g) 100 100 100
Vol. of Solvent (ml) 4000 4000 4000
Yield (g) 17.4 5 8.4
% Yield 174 5 8.4

Legend:

Vol. = Volume

3.2 Phytochemical Components Detected in D. oliveri, M. lucida and"Combined Recipe

The Qualitative Phytochemical analysis of the Aqueous Crude Extracts @fD. oliveri, M. lucida and Combined Recipe
revealed the presence of Tannins, Phenols, Steroids, Flavonoids, Saponins, Glycosides and the absence of
Anthraquinones. Alkaloids was present in D. oliveri but absent in’M. lucida and Combined Recipe. Terpenoids was
present in M. lucida and Combined Recipe but absent in D. olivért crude extract (Table 2).

Table 2: Qualitative Phytochemical Screening of D. oliveri, M. lucida and Combined Recipe
Daniellia oliveri Morinda lucida Combined Recipe

Phytochemical

Tannins +VE +VE +VE
Phenols +VE +VE +VE
Steroids +VE +VE +VE
Anthraquinones -VE -VE -VE
Flavonoids +VE +VE +VE
Saponins +VE +VE +VE
Terpenoids -VE +VE +VE
Glycosides +VE +VE +VE
Alkaloids +VE -VE -VE

Legend: Present = +VE and absent = -VE

3.3. Mean Concentrations of Phytochemical Constituents in D. oliveri, M. lucida and Combined Recipe

The mean concentrafions of various phytochemical constituents detected in Aqueous Crude Extracts of D. oliveri, M.
lucida and Combined Recipe as presented in table 3 showed Phenols as the phytochemical with the highest mean
concentrationin D. oliveri (74.80 mg/g), M. lucida (97.78 mg/g) and Combined Recipe (80.85 mg/g).

Tannins had the lowest mean concentration in D. oliveri (3.10 mg/g), M. lucida (3.91 mg/g) and Combined Recipe
(3.32 mg/g). Terpenoids was not applicable (NA) to D. oliveri.

However, low amount of Glycosides was detected in crude extract of D. oliveri (14.07 mg/g), M. lucida (39.04 mg/g)
and Combined Recipe (18.62 mg/g).

The mean amount of Alkaloids in D. oliveri (10.20 mg/g), a lower amount in M. lucida (0.40 mg/g), and the lowest
mean concentration (0.09 mg/g) contained in Combined Recipe.

There is significant difference (p < 0.05) between the mean concentration of alkaloid and other phytochemicals in M.
lucida leaves. Also, there is significant difference (p < 0.05) between the mean concentration of alkaloid and other
phytochemicals in D. oliveri leaves. In addition,

There is significant difference (p < 0.05) between the mean concentration of alkaloid in M. lucida, D. oliveri and the
mean concentration of alkaloid in the Combined recipe of D. oliveri and M. lucida leaves.
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Table 3: Mean Concentrations of Various Phytochemical Constituents Detected in Aqueous Crude Extracts

Phytochemical

Morinda lucida

Daniellia oliveri

Combined Recipe

Tannins (mg/g)
Phenols (mg/g)
Terpenoids (mg/g)
Flavonoids (mg/g)
Saponins (mg/g)
Steroids (mg/g)
Glycosides (mg/g)
Alkaloids (mg/g)

3.91 +0.042
97.78 £ 0.98?
8.07 +0.142
12.69 +0.182
15.28 £ 0.002
34.05 £ 0.042
39.04 £0.162
0.40 +£0.01°

3.10 + 0.04°¢
74.80 £ 0.09¢
NA
5.42 +0.04°¢
442 £0.11°
19.78 +0.04°
14.07 £ 0.03¢
10.20 + 0.022

3.32£0.00°
80.85 + 0.10°
5.66 + 0.05°
6.76 + 0.08°
10.64 +0.31°
19.04 £0.02¢
18.62 +0.39°
0.09 +£0.01°

n =2, values presented as mean + sem. statistical analysis shows that the means with the same subscript letter on the same row
are not significantly different at p > 0.05

Legend

NA: Not Applicable to the Sample

3.4

GCMS Identification of Compounds in Daniellia oliveri Leaves

Following the GCMS analysis, a total of 25 compounds were identified in D. oliveri leaves;"in relation to the molecular
weight and retention index, see the chromatogram of the GC-MS analysis (Figure 2):

GCMS ANALYSIS

DANIELLA OLIVERI POWDER

SAMPLE: DANIELLA OLIVERI POWDER

Chromatogram
Chromatogram DANIELTA OLIVERI Sample C\GCMSsalution\ DANIELTA OLIVERI

002 ged

GCMS-QP2010PLUS
SHIMADZU.JAPA

1050000010.830.926

n
1
15
'
(o — ]
——
19
-

TIC*1.00

200

Methad

270

Figure 2: Chromatogram of GCMS Identification of Compounds in D. oliveri Leaves

35

GCMS Identification of Compounds in Morinda lucida Leaves

Following the GCMS analysis, a total of 49 bioactive compounds were identified in M. lucida leaves, in relation to
the molecular weight and retention index as shown by the chromatogram of the GC-MS analysis (Figure 3).
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Figure 3: Chromatogram of GCMS Identification of Compounds/inM. lucida Leaves

4.0 DISCUSSION

The study observed higher extraction yields from D.
oliveri compared to M. lucida leaves, potentially due to
the greater solubility of its phytochemicals in the
selected solvent (Kumar et al., 2023). This aligns with
previous research indicating that plant species with
thinner cell walls and optimized extraction conditions
tend to vyield higher concentrations of bioactive
compounds (Chibuye et al., 2023). Additionally, the
combination of both plant extracts (Combined Regipe)
resulted in a higher yield compared to M. lucida alone,
likely due to synergistic effects that enhance’ solvent
penetration and facilitate greater phytochemical
extraction (Zhang et al., 2018).

The phytochemical analysis revealed the presence of
tannins, phenols, steroids, flavonoids, saponins, and
glycosides in all extracts; with variations in
concentration. The complementary phytochemical
profiles of D. oliveri and'M. lucida may contribute to a
more  comprehensive  extraction of  bioactive
compounds, enhanging the antioxidant potential of the
extracts (Larissa-et al., 2024). This agrees with findings
that plant combinations often result in increased
antioxidant activity and higher vyields of valuable
phytochemicals (Ndezo et al., 2022).

Interestingly, alkaloids were present in D. oliveri but
either absent or in very low concentrations in M. lucida
and the Combined Recipe. This could be attributed to
polarity mismatches, as water, a polar solvent, may not
efficiently extract nonpolar alkaloid compounds (Haq et
al., 2020). Additionally, the lack of complementary
phytochemical profiles in the Combined Recipe could
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contribute tothe'reduced alkaloid concentration (Zhang
et al., 2018);

Phenols were the most abundant phytochemical in all
extracts, with the highest concentration in M. lucida,
followed by the Combined Recipe and D. oliveri. This
distribution suggests that M. lucida contains more
extractable phenolic compounds. In contrast, tannins
had the lowest mean concentration in all samples, likely
due to variations in phytochemical composition and
solvent polarity (Hag et al., 2020). The mean
concentrations of various phytochemical constituents
detected may also be due to the presence of specific
phytochemicals available in the respective extracts
(Fotsing et al., 2022).

GC-MS analysis identified numerous bioactive
compounds in both D. oliveri and M. lucida extracts,
including fatty acids, methyl esters, and volatile organic
substances. The presence of these compounds suggests
significant pharmacological potential, particularly in
terms of lipid-based bioactivity. The GC-MS technique
was effective in separating and identifying compounds
based on their mass-to-charge ratio (m/z), retention
index, and molecular weight, confirming the presence of
bioactive constituents with potential medicinal
applications (Reineccius et al., 2024; Wakoli et al.,
2024).

Daniellia oliveri was found to contain notable fatty
acids and methyl esters such as methyl myristate,
linoleic acid, oleic acid, and palmitoleic acid, all of
which have pharmacological significance (Yakubu et
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al., 2017). Similarly, M. lucida contained bioactive
compounds including phthalic acid,

benzenedicarboxylic acid, myristic acid, and decanoic
acid. These findings support existing research on the
medicinal potential of these plants, particularly for their
anti-inflammatory  and  antimicrobial  properties
(Adekunle et al., 2023).

Notably, the combination of plant extracts in the GC-MS
analysis resulted in a greater diversity of bioactive
compounds than when analyzed separately. This
supports the hypothesis that synergy between plant
constituents enhances the range and potency of bioactive
compounds (Chaachouay, 2025). Reports indicate that
synergistic effects among phytochemicals can
significantly improve their biological activities (Nock
and Amlabu, 2020).

The therapeutic potential of these extracts may largely
be attributed to their phytochemical compositions. GC-
MS profiling identified bioactive compounds known for
their antimalarial properties, including fatty acid methyl
esters and phenolic compounds. The high concentration
of these compounds in D. oliveri is consistent with
reports demonstrating its potential antiplasmodial
activity (Mba et al., 2022). Similarly, M. lucida’s
bioactive compounds have been linked to significant
antiplasmodial effects (Oladeji et al., 2022).

Understanding the specific bioactive compounds
responsible for antimalarial activity remains crucial for
future research. Studies suggest that the synergy of
phytochemicals in plant combinations coulé”enhance
antimicrobial efficacy (Vaou et al.,, 2022). This
reinforces the potential of using combified plant extracts
for optimal antiplasmodial activity, as’observed with M.
lucida and other medicinal plants (Adekunle et al.,
2019). The findings indicate that the synergy between
D. oliveri and M. lucida may result in enhanced
therapeutic effects compared to their individual use
(Afolabi and Abejide, 2020).

5.0 CONCLUSION

The qualitative, quantitative and GC-MS analysis of the
aqueous crude extracts of D. oliveri and M. lucida leaves
contains all the actual phytochemicals and bioactive
compounds with antiplasmodial potentials as reported,
and more studies are required to fully understand the
synergistic antiplasmodial activities of these important
medicinal plants.

Daniellia oliveri and M. lucida leaves possess potentials
for antiplasmodial activities, singly or synergistically
and therefore requires further research and possible drug
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development for the control of malaria in endemic
communities.
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