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ABSTRACT

The high rate of mortality has been attributed to the presence of disease such as diabetic and this has called for
all possible interventions especially from botanical sources. The use of plant to treat and manage diabetic has
continue to yield positive outcome among global population and this has given room for more exploration among
researchers of medicinal plants. In this present work, phytochemical analysis and antidiabetic activity of methanol
extract of Launaea taraxacifoliaand Alternanthera brasiliawere investigated. Methanol was used for the extraction
of leaves of Launaea taraxacifolia and Alternanthera brasilia and phytochemicals were quantitatively determined.
Antidiabetic activities of the plants extract were determined via in vitro alpha- amylase and alpha — glucosidase
assay. The phytochemical analysis showed the present of alkaloids, terpenoids, flavonoids, phenols and tannis in
the two plants. Quantitatively, Launaea taraxacifolia and Alternanthera brasiliana have total phenol of 203.50 +
0.10 mgGAE/g and 127. 65 + 0.12 mgGAE/g respectively. The two plant extracts were used at varying
concentration and they displayed antidiabetic potential by inhibiting the two enzymes in vitro. The two plant extracts
examined were observed to be concentration dependent., at 7.5 mg/mL, Alternanthera brasiliana and Launaea
taraxacifolia gave 79.45% and 70.76 % inhibitory activities respectively while a lower concentration (1 mg/mL), a
low inhibitory activity were observed in the two plant extracts. The presence of the phenols, alkaloids and flavonoids
suggest the therapeutic potential of Alternanthera brasiliana and Launaea taraxacifolia. Also, the inhibitory actions
of the plant extracts against the enzymes responsible for diabetic clearly suggest their antidiabetic potential.

KEYWORDS: Diabetic, phytochemical, Launaea taraxacifolia, alpha-amylase.
1. INTRODUCTION

Modern medicine has dwells more into botanicals thereby unfolding the therapeutic potential of plants.
The ethnomedicinal study of plants as a potential source of therapeutic agent has become popular
among researchers. The use of plants for the cure management of diseases has come to stay among
the global populace, for it is found to be cheap, accessible and effective [1]. Diabetes mellitus (DM) is
simply the inefficient use of insulin to effectively metabolize blood sugar thereby resulting into
hyperglycemia. It is a chronic disease that impaired the normal functionality of the body system and
also leads to formation of other ailments such as high blood pressure, stroke and so on. (DM) is the
most widespread form of diseases across all continents which is majorly diagnosed in the elderly and
it is becoming increasingly common in children and adolescents [3,4,5]. There are two main types of
DM: Type 1 due to insulin insufficiency and Type 2 non-insulin dependent which account for 90-95% of
diabetic patients [6,7,8, 9]. Nigeria is one of the African countries that its populace have been faced
with. Among such plants are Alternantherabrasiliana, and Launaeataraxacifolia. Alternanthera
brasiliana(A. brasiliana) is commonly referred to as JoyWeed or Brazilian joyweed, a species of the
Amaranthaceae family. The presence of phenolic compounds in A. brasiliana contribute to its
antimicrobial action by damaging microbial cell walls and inhibiting enzyme activity [10, 11]. The acute
and sub-acute toxicity ofA. brasiliana have been conducted by Bilal et al., 2025[12]and revealed no
adverse effects on heart, kidney or liver tissues at doses up to 3000 mg/kg; LDs,.The Extracts of
A.brasiliana have been found to exhibit significant antimicrobial effects against various strains of
bacteria and fungi, including Staphylococcus aureus, Escherichia coli, and Candida albicans[13] and
also against; Mycobacterium smegmatis and herpes simplex virus (HSV) [14], Launaeataraxacifolia (L.
taraxacifolia) commonly known as wild lettuce that is underutilized leafy vegetable and is indigenous to
West Africa, but it is scarcely consumed for both nutritional and medicinal purposes. In Nigeria, it is
locally known as efoyanrin (Yoruba), namijindayi (Hausa), and agbloke (Ghana). Wild lettuce belongs
to the Asteraceae family and is recognized for its rich phytochemical profile, which includes flavonoids,
saponins, tannins, alkaloids, terpenoids, and phenolic compounds [15,16].The plant also enhance the
regulation of insulin and thus inhibit the carbohydrate digesting enzymes which suggest L. taraxacifolia
as a potential antidiabetic [17]. Launaeataraxacifolia has long been valued in African traditional
medicine for its wide range of therapeutic applications. In Nigeria and Ghana, decoctions and leaf
extracts are commonly employed in the treatment of diabetes, malaria, hypertension, measles, and eye
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infections such as conjunctivitis [18,19]. The leaves are also applied topically for wound healing, skin
infections, and yaws, reflecting the plant’s antimicrobial and anti-inflammatory potential [20]. The leaves
of L. taraxacifolia were also reported to contain phenols [21], glycosides[22]and flavonoids [23] which
make it a good potential antioxidant, immune enhancer, cardiac treatment and anti-inflammatory agent.
L. taraxacifolia is the only Asteraceae species which has no trichomes [24]. It is also consumed as a
salad ingredient or cooked in stew [25]. L. taraxacifolia contains useful amounts of bioactive chemicals
and minerals. It has been shown to possess antioxidant [26], anti-inflammatory [27], antimicrobial[28],
anticancer [29], neuro-nephroprotective [30], and cardio protective properties [31].

2. MATERIALS AND METHODS
2.1 Plant collection

The leaves of A. brasilianaandL.taraxacifolia were collected on Federal Polytechnic Ado Ekiti Campus,
Ekiti State Nigeria. The plant material was identified and authenticated by Mr Oyebode of Botany unit
of Applied biology department,Federal Polytechnic Ado Ekiti, Ekiti State, Nigeria, and voucher
specimens (FPA 730 and FPA 731 respectively) were deposited at the school Herbarium.

2.2 Plant Preparation and Extraction

The collected plant sample was cleaned of the dust and soil. It was air dried at room temperature (25°C)
for six-weeks until constant weight was obtained. The dried sample was pulverized and stored in an air
tight container prior to extraction. A 250 g of pulverized sample was soaked with 2.5 liter methanol for
72 hours. The extract was concentrated under a reduced pressure to a small volume by means of rotary
evaporator.

23 Quantitative Phytochemical Screening of A. brasiliana and L.taraxacifolia leaves

The determination of phytochemicals in the extracts of the plants were conducted with methods used
by Shaik and Patil, 2020 [32]. Four different phytochemicals; alkaloids, flavonoids, terpenoids and
phenols.

2.4 In vitro Antidiabetic Assay

The antidiabetes potentials of the two plants at varying concentration ( 1, 2.5, 5, 7.5 and 10 mg/ mL)were
carried out in vitro against alpha-amylase and alpha glucosidase inhibitory assay. The analysis was
carried out in duplicate.

25 Alpha Amylase Activity

The assay was evaluated using a modified procedure of McCue et al[33]. A 100 pL of the plant extracts
and 100 pL of 0.02 M phosphate bufferpH6.9 with 0.006 M sodium chloride) containing a-amylase from
Aspergillus oryzae (0.5 mg/mL) were added to each tube and incubated at 40 °C for 10 min. After pre-
incubation, 100 pL of 1% starch solution in 0.02 M sodium phosphate buffer (pH 6.9 with 0.006 M
sodium chloride) was added to each tube. The reaction was halt with 200 yL of dinitrosalicylic acid. The
test tubes were incubated in a water bath for 5 min, and cooled at room temperature. The alpha amylase
inhibitory activity was determined.

2.6 Alpha glucosidase Inhibition Assay

The inhibitory activity of the plant extracts on alpha-glucosidase was evaluated according to the method
described by McCue et al [33]. Alpha-glucosidase was derived from Saccharomyces cerevisiae. A
100 pL of a-glucosidase was dissolved in 100 pL of phosphate buffer pH6.8 which was pre-incubated
with 50 yL of the sample for 10 min. Then 50 pL of 20 pL phosphate buffer (pH 6.9) was then added to
start the reaction. The reaction mixture was incubated at 37°C for 20 min and stopped by adding 2 pL
of 0.1 M Na2CO3. The glucosidase activity was determined by measuring the yellow-colored
paranitrophenol released from pNPG at 405 nm.
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2.7 Statistical Analysis

The data obtained from the study were analyzed using Analysis of variance (ANOVA) using R(3.5.1)
with Turkey HSD post — hoc. A p-value of less than 0.05 was considered a statistically significant value
were expressed as mean £ SEM of experimental replication.

3. RESULTS AND DISCUSSION

31 Phytochemical Analysis

The presence of secondary metabolites in plant contributes immensely to their bioactivities properties..
Phytochemicals such as flavonoids, alkaloids and phenols to mention but few have been known to be
responsible for the therapeutic nature of botanicals [34,35]. The selected plants were evaluated
quantitatively of Phytochemicals; flavonoids, terpenoids, phenols and alkaloids. L. taraxacifolia
happened to have a higher concentration of all the phytochemicals analyzed than A. brasiliana. which
was a bit high in except alkaloid The results as presented in table 1 show that L. taraxacifolia possess
a higher concentration of phenol (203.50 + 0.10) and lower concentration of alkaloid (8.45 + 0.19) as
compared to A. brasiliana(10.50+ 0.15). The presence of phenol, alkaloid, terpenoid and flavonoid in
the extracts signify antioxidant and anti- inflammatory potential as was also reported by Barua et al [36].
Various investigations have also shown that aqueous fraction of these plants exhibit pharmacological
properties like antidiabetic, anticancer and anticonvulsant properties [37,38].

Table 1: Phytochemical analysis of A. brasiliana and L. taraxacifolia leaves extract

Phytochemicals L. taraxacifolia A. brasiliana
Phenol 203.50 £ 0.10 127.6510.12
Flavonoid 19.65+0.17 11.54 £ 0.15
Terpenoid 29.29 + 0.11 5.40 £ 0.10
Alkaloid 8.45+0.19 10.50% 0.15

3.2 Antidiabetic activity

Diabetes is one of diseases that have been known to contribute to the high rate of mortality in the human
populace especially in Africa continent including Nigeria. So the search for therapeutic agent from
botanical origin which are believed to be less toxic, readily available and affordable is inevitable [39].
Although some of the synthetic drugs have made huge successes in regulating blood sugar level, but
their side effects are unaffordable and this table is a major concern in the middle and low income
countries [40]. And Nigeria is one of the Africa countries that are richly endowed with medicinal plant.
In this investigation, we explore the antidiabetic activities of A. brasiliana and L. taraxacifolia leaves
extract in vitro through alpha amylase and alpha glucosidase inhibitory assay.Alpha amylase enzyme
controls the breakdown of carbohydrate and disaccharides into simple sugar (glucose) there by making
monosaccharides available in the body including blood stream.Therefore, alpha amylase inhibitory
activity is one of the major routes to evaluate the hyperglycemia lowering efficacy of plant extracts.
More so, alpha amylase enzyme inhibitor helps to manage type 2 diabetes and reduce blood glucose
level of diabetic patients [41,42]. The methanol extract of A. brasiliana and L. taraxacifolia demonstrated
increasing percentage inhibition as the tested concentration increased. As presented in table 2, the
inhibitory effect of A. brasiliana at initial concentration (1 mg/mL) gave 47.06x 0.17% , higher than 29.09
+ 0.00% that was observed with L. taraxacifolia, but at subsequent concentrations, a remarkable
inhibitory effect were observed for L. taraxacifolia higher than that observed forA. brasiliana. This results
obtained are in line with the study performed by Ayele et al [43].

Table 2: Alpha amylase inhibitory activity of A. brasiliana and L. taraxacifolia leaves extract

Concentration L. taraxacifolia A. brasiliana
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of Extract (mg/mL)

1 29.09 £ 0.00 47.06+ 0.17
25 41.23 +0.11 42.24 +0.15
5 4943 +0.14 4456 +0.16
7.5 54.42 +0.19 46.40+ 0.12
10 60.90+ 0.13 54.78+ 0.13

Alpha glucosidase is the enzyme responsible for transferring broken starch and carbohydrate to the
blood stream thereby increasing the blood sugar level and consequently causing diabetes. Table 3
showed the outcome of alpha glucosidase inhibitory effect of A. brasiliana and L. taraxacifolia leaves
extract. At a higher dose of 10 mg/mL, both A. brasiliana and L. taraxacifolia gave 91.17+ 0.19 and
96.81+ 0.19 respectively. But at 5 and 7.5 mg/mL, a remarkable percentage inhibition of 67.43 + 0.10%
and 79.45+ 0.15% respectively were observed higher than that obtained for L. taraxacifolia (59.18 +
0.11% and 70.76 £ 0.19%).A similar results were also obtained by Ayele et al [44], Vallinayaki and
Rajeshkumar [45] where Mimosa Peducaand Scutellariatournefortii methanol extract gave comparable
percentage inhibition and also comparable the work of Sapkota et al [46].The overall assessment depict
L. taraxacifolia having a higher antidiabetic potential than A. brasiliana which may be attributed to the
presence of phytochemicals analyzed.

Table 3: Alpha glucosidase inhibitory activity of A. brasiliana and L. taraxacifolia leaves extract

Concentration L. taraxacifolia A. Brasiliana
of Extract (mg/mL) % inhibition % inhibition

1 2475+ 0.10 16.06 + 0.12

25 43.56 £ 0.17 29.54 +0.15

5 59.18 + 0.11 67.43+0.10

7.5 70.76 £ 0.19 79.45+ 0.15

10 96.81+ 0.19 91.17+ 0.19

4. CONCLUSION

Based on our investigations, the methanol extract of A. brasiliana and L. taraxacifolia demonstrated in
vitro alpha amylase and alpha glucosidase inhibitory activities, suggesting potential antidiabetic
relevance. However, further phytochemical characterization, ICso determination, in vivo validation and
toxicity studies are needed before therapeutic claims can be made.
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