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ABSTRACT

Plants contain chemical constituents identified as phytochemicals which are vital in their
therapeutic properties. These bioactive compounds have seen a wide application of medicinal
plants in managing various conditions both chronic and acute. Phenolic compounds such as
flavonoids constitutes the huge percentage of phytochemicals present in plants. These
compounds are characterized by presence of hydroxyl groups. This characteristic feature has
seen them possess the antioxidant activity elicited through free radical scavenging mechanism.
The use of plants as alternatives to the conventional medication has seen growth in the
percentage of research basing on pharmacological properties of plant. This study aimed at
evaluating the total flavonoid content and the antioxidant activity of methanol and aqueous leaf
extract of Launaea cornuta. The total flavonoid content was evaluated using the aluminum
chloride calorimetric method while DPPH free radical scavenging method was used to evaluate
the antioxidant activity. Catechin was used as the standard flavonoid while L-ascorbic acid was
used as the standard antioxidant. From the catechin standard calibration curve the total
flavonoid content in methanol and aqueous extract was 8.004+0.005 mg CE/g dw 7.986+0.028
mg CE/g dw respectively. The total flavonoid content of both extracts was not significantly
different (p>0.05). The DPPH free radical scavenging activity results showed that L-ascorbic
acid significantly scavenged the free radicals more as compared to both methanol and aqueous
leaf extract from 1 pg/ml to 1000 pg/ml (p<0.05). Aqueous leaf extracted showed higher
antioxidant activity as compared to methanol leaf extract between concentration levels 0.01
pg/ml to 10 pg/ml. However, methanol leaf extract recorded significantly higher antioxidant
as compared to aqueous extract between concentration levels 100 pg/ml and 100 pg/ml. L-
ascorbic acid, methanol and aqueous leaf extract recorded IC 5o values of 4.0800 pg/ml, 4.620
pg/ml and 5.140 pg/ml respectively. In conclusion, this study revealed that Launaea cornuta
has free radical scavenging activity.
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CHAPTER ONE: INTRODUCTION

1.1 Introduction

Oxidative stress is a state of imbalance between the free radicals and the antioxidants in the
body (Dela Torre et al., 2017). In this state usually the free radicals are higher in concentration
than the endogenous antioxidants that act as body defense system (Rahman et al., 2015). This
is usually as a result of overproduction of these reactive oxygen species or the decrease in the
antioxidant defense system as compared to the available reactive oxygen species (Hardman
et al., 2016).The damage due to oxidative stress can be triggered by various physiological
processes such as the exposure to environmental factors such as heat and light or oxidizing
chemical agents and UV radiations (Bhat et al., 2015). These free reactive species that includes
both the nitrogen (RNS) based and oxygen (ROS) based reactive species attack the
biomolecules (nucleic acids, proteins and lipids) as they try to gain stability (Moriasi et al.,
2021). In the process this results into oxidative damage via the various chemical reactions such
as peroxidation, carboxylation, nitration and nitrosylation (Weidinger & Kozlov, 2015). These
effects of free reactive species results into oxidative stress that is among the triggers of genesis
of disorders such as obesity, aging, inflammation, cognitive impairment, cardiovascular

diseases, cancer and Alzheimer’s (Guidi et al., 2006).

The body usually has an internal defense system that consist of endogenous antioxidant system
responsible for protection of the body cells and tissues from the deleterious effects of free
reactive species (Amit et al., 2017). These antioxidant defense system is well organized and
consist of both enzymatic and non-enzymatic antioxidants (Ishino et al., 2010). They usually
quench the free radicals maintaining the equilibrium between the free reactive species and
antioxidants hence the protecting both the cells and the organ systems from damages due to
oxidative stress (Umar et al., 2012). The non-enzymatic antioxidants include the dietary

antioxidants such as vitamins E, vitamin C, beta-carotene, glutathione and uric acid while



enzymatic antioxidants comprise the superoxide dismutase (SOD), glutathione reductase,
catalase and the glutathione peroxidase (Ishino et al., 2010). In certain circumstances the
endogenous antioxidants are overwhelmed as a result of increased free reactive species. This
results into introduction of the exogenous antioxidants that comprises of the synthetic
antioxidants such as butylated hydroxytoluene (BHT), butylated hydroxyanisole (BHA) and
tertiary butyl hydroquinone. This is through various foods and cosmetics in which these agents
are added as preservatives. Even though they are efficient as antioxidants, they have been faced
with many challenges. Adverse side effects such as hepatic damage, malignancies, allergy
reactions and as well as reduced potency in some of the animal models (Arika et al., 2019) has
been witnessed. As a result an increase in search for alternative antioxidant from natural

sources such as plants has been witnessed worldwide (Salazar et al., 2008).

Medicinal plants have been in use for many years with many parts of the world such as in the
sub Saharan Africa plants have entirely been the means of health care. This is as a result of the
less toxic effects being witnessed upon the use of medicinal plants and less cost of obtaining
them. Plants hub many phytochemicals that are responsible for the therapeutic effects
associated medicinal plants. Worldwide many medicinal plants are available and are distributed
all over. These include Lonchocarpus eriocalyx, Hypericum revolutum subspecies kenienses
and Launaea cornuta. These plants are used to manage different ailments for instance
Hypericum perforatum is used to treat depression related conditions. Launaea cornuta is a
perennial herb that is erect and grows to about 1.30 M tall characterized with hollow stem. It’s
taxonomically placed in the family asteraceae and is commonly known as the bitter
lettuce(Khan et al., 2016). The herb produces white milky substance when it’s cut through the
stems or leaves. Traditionally, in some communities in African countries utilize leaves of
Launaea cornuta as wild vegetables and as source of vitamin C (Misonge et al., 2015). These

communities located on the coastal side of Kenya, kilifi and those in Nigeria. Traditinaly.



Launaea cornuta is used as a remedy for various conditions. The decoction is used in East
Africa as a remedy for disease such as typhoid, the hypoglycemic activity and safety of the
ethyl acetate extract (Machocho et al., 2014). leaves juice is used as analgesic agent to relive
the ear pain and the boiled herbs are used as remedy for of measles (Khan et al., 2016). The
leave decoction is used as a remedy for gonorrhea, ascariasis, and stomach pains while fresh
roots are chewed to treat swollen testicles in Tanzania (Khan et al., 2016). In Kenya, the
Launaea cornuta is browsed on by goats and rabbits. The roots are to relieve chronic joint pains
(Misonge et al., 2015). Currently biological activity reported about Launaea cornuta include.
Despite the many uses of Launaea cornuta, its antioxidant activity has not been clearly
elaborated. Hence this study was designed to determine the total flavonoid content and evaluate

the antioxidant activity of the methanol and aqueous leaf extract of Lauanaea cornuata.

1.2 Problem statement and justification

Oxidative stress, the state of imbalance between the free radicals (reactive oxygen species and
nitrogen species) and the antioxidant with the free radicals being in more concentrations. This
oxidative stress has played a major role in the manifestation of the various diseases such as the
liver disease, cancer, aging, autoimmune disorders and cardiovascular as well as the
neurodegenerative diseases (Bhat et al., 2015). This is due to the continued oxidative reactions
of the free radicals that involves reacting with the biomolecules such as DNA, protein and
lipids causing oxidative damage. For instance, the oxidation of the lipids triggers cellular and
tissue damage via the covalent bonds resulting into lipid peroxidation, damage to the DNA,
inflammation and eventually cell death (Chang & Kim, 2018). To prevent all this, synthetic
antioxidants are used to complement the internal antioxidant defense system that is usually
overwhelmed by the increased reactive oxygen and nitrogen species. These antioxidants agents
have been efficient in quenching the free radicals. However, their use is on the decline due to

side effects incurred both on human health and the environment (Weidinger & Kozlov, 2015).



This has seen an increase in interest towards alternatives that are safer and potent as well. Many

of these alternatives are from natural sources such as plants

Plants of medicinal values dominated the list of man’s health needs since time in memorial.
They were the only choice of remedy for the many ailments that affected man. Due to their
safety, less cost involved in obtaining them and high potency, medicinal plants have been
regarded as the alternatives to the conventional medicine. Medicinal plants have various
phytochemicals that elicit different biological activities such as antioxidant, analgesic,
antimicrobial and anti-inflammation. Even though plants are the after sought as the reservoirs
for the natural antioxidants, very few studies have been conducted to a certain this claims.
Many plants have not been screened for their phytochemicals and the various pharmacological
properties. For those test, the studies have not gone beyond investigation of the mechanism of
action of the specific pharmacological property. This study was designed to determine the
quantity of total flavonoid and the free radical scavenging activity of both methanol and

aqueous extract of Launaea cornuta.

1.3 Objective
1.3.1 General objective
To evaluated the total flavonoid and antioxidant activity of methanol and aqueous leaf extract

of launaea cornuta.

1.3.2 Specific objectives
I.  To determine the total flavonoid content in methanol and aqueous leaf extract of
Launaea cornuta.
Il.  To evaluate the DPPH free radical scavenging activity of methanol and aqueous leaf

extract of Launaea cornuta.



1.4 Research questions
I.  What is the total flavonoid content of methanol and aqueous leaf extract of Launaea
cornuta?
Il.  Does the methanol and aqueous leaf extract of Launaea cornuta have free radical

scavenging properties?



CHAPTER TWO: LITERATURE REVIEW

2.1 Oxidative stress
The oxidation process is a natural and important process of the body. However, at times it’s

destructive as it can result into noxious damages. The body cells usually produce in a
continuous manner, the free radicals both reactive oxygen species and nitrogen species as part
of the metabolic process (Lushchak, 2014). These free radicals are unpaired molecules
generated through the normal biochemical processes in the body as it utilizes the oxygen for
metabolism of nutrients. Additionally, these molecules can be generated as a result of stress,
radiation, infections and even smoking (G et al., 2017; Muthumalage et al., 2017). These free
radicals are known to be extremely harmful to the body and may favor the development of
many damages to the biomolecules such as nucleic acids, lipids and proteins. Similarly they
may induce DNA changes that interferes with the organic homeostasis of the body and
eventually leads to various oxidative related disorders such as cardiovascular and other
degenerative disorders, and even cancer (Incalza et al., 2018);(Prasad et al., 2017). Moreover,
oxidative stress reflects loss of balance between the antioxidant system and oxidants in the
body (Thanan et al., 2014). This loss of balance is usually in favor of the oxidants that includes
the free radicals. Oxidative stress can as well cause impairment of the cell membranes function
and in turn induce irreversible damages, which culminates with cell death and/or triggering of
age-related chronic diseases, such as Alzheimer, Parkinson, arthritis, atherosclerosis,

osteoporosis, dementia, cardiovascular diseases and cancer (Liguori et al., 2018).

2.2 Antioxidants
Antioxidants are molecules that scavenge for excess free radical in the body (Carocho &

Ferreira, 2013). These molecules elicit their action by interacting with free radical species
preventing or terminating their oxidation reactions(A. A. Hamidl, O. O. Aiyelaagbe, L. A.
Usman, 2010). Through this mechanism, the deleterious effects caused by free radicals as well

as the oxidative stress is prevented. The antioxidants are of either endogenous origin in which



the body produces its own and exogenous origin that are introduced into the body from external

sources such as from diet.

2.2.1 Endogenous antioxidants
The endogenous antioxidants are naturally produced by the body as its defense system against

the deleterious effect of free radicals. These antioxidants play a crucial role in maintaining the
hemostasis balance between the antioxidants and the free radicals in the body. The human
antioxidant defense system comprises of two major groups; the enzymatic and non-enzymatic

antioxidants.

2.2.1.1 Enzymatic antioxidants
The enzymatic antioxidants are further divided into two groups; primary and secondary

enzymatic antioxidants. The primary enzymatic antioxidant defense system comprises of the
three enzymes; catalase, superoxide dismutase and glutathione peroxidase (Medpilwar et al.,
2015). These enzymes either prevent the formation or neutralize free radicals. Glutathione
peroxidase, donates two electrons to reduce peroxides as potential substrates for Fenton
reaction. Catalase on the other hand, is responsible for the conversion of hydrogen peroxide
into water and oxygen molecules. Lastly superoxide dismutase converts superoxide anions into
hydrogen peroxide, the substrate for catalase. The secondary enzymatic defense system is made
up of glutathione reductase and glucose-6-phosphate dehydrogenase. Glutathione reductase
reduces the glutathione from its oxidized form to reduced form so that it can continue with its

neutralizing property.

2.2.1.2 Non-Enzymatic antioxidants
The non-enzymatic endogenous antioxidants compromises of molecules such as vitamins (A),

enzyme cofactors (Q10), nitrogen compounds such as uric acid and glutathione. Vitamin A
also known as retinal is a carotenoid produced in the liver. Its antioxidant activity is due to its
ability to combine with peroxyl radicals before they initiate lipid peroxidation. The coenzyme

Q10 which is present in all cells and membranes has a vital role in the respiratory chain and in



other cellular metabolism. It elicits antioxidant property by preventing lipid peroxidation that
results in the formation of the lipid peroxyl radicals. Additionally, coenzyme Q10 is able to
regenerate vitamin E. Uric acid is the final product of purine nucleotide metabolism in humans.
It has important value in the body that is shown by its higher reabsorption percentage into the
body. It’s reported to prevent the overproduction of oxo-hem oxidants that is as a result of the
reaction with hemoglobin with peroxides. Similarly, it is also able to prevent lysis of
erythrocytes by peroxidation. It is as well a potent scavenger of singlet oxygen and hydroxyl
radicals. Glutathione is atripeptide that protects the body cells from the deleterious effects of
the free radicals. Glutathione achieves this by either donating a hydrogen or an electron to the

free radicals. It is also responsible for regeneration of other antioxidants such as ascorbate.

2.2.2 Exogenous antioxidants
On the other hand, the body also relies on the exogenous antioxidants mostly from the diet to

maintain the level of free reactive radicals at lower concentrations. These are commonly known
as dietary antioxidants and include the Vitamins C and E from the fruits and vegetables
respectively. This is the case since at times the body’s antioxidant defense mechanisms is
overwhelmed resulting in overproduction of free radicals that cause oxidative stress (Sofna and

Nina, 2014).

2.2.2.1 Vitamin E
Vitamin E is the fat-soluble vitamins that is made up of tocopherols and tocotrienols forms

with the antioxidant properties. Tocopherol form is the principal form of vitamin E as it
prevents membranes from oxidation by reacting with free radicals produced as result of lipid
peroxidation (McDowell, 2000). This removes the free radical intermediates and prevents the
propagation reaction from continuing. This reaction produces oxidized a-tocopheroxyl radicals
that can be recycled back to the active reduced form through reduction by other antioxidants

(Carocho & Ferreira, 2013).



2.2.2.2 Vitamin C
Vitamin C also identified as ascorbic acid is water soluble vitamin required by the body as it’s

very important in many biological functions. Ascorbic acid is made of two components; L-
ascorbic acid and L-dehydroascorbic acid that have antioxidant properties. These two
compounds can are absorbed through the gastrointestinal tract and as well can be interchanged
enzymatically in in vivo. Vitamin C is one of the potent reducing agents and scavenger of free
radicals in biological systems. It scavenges oxidizing free radicals and harmful oxygen-derived
species, such as hydroxyl radical, hydrogen peroxide (H202),superoxide radical and singlet

oxygen as well as reactive nitrogen oxide (Carocho & Ferreira, 2013).

2.3 Use of plants management of oxidative stress
Natural medicine from medicinal plants is regarded as an ancient form of healthcare that has

been in use for many years (Petrovska, 2012). The use of herbal medicine and their ability to
cure majority of the emerging diseases has been boosted by support from the WHO. This has
been majorly due to their affordability, potency and safety. This characteristics have made them
be the most preferred as compared to the conventional medicine (S. Antwi-Baffour, 2014). The
usage of these medicinal plants has greatly increased with about 80 % of the global population
relying on them as the primary source of healthcare (WHO 2015). In countries such as Kenya
and other countries in the sub-Saharan Africa herbal medicine is part of their culture hence

they are more accepted than the modern medicine(Obakiro et al., 2020).

Through various studies, medicinal plants have shown promising pharmacological properties
that is effective against various ailments. This can be attribute to the many phytocompounds
that plants contain. These bioactive compounds are reported to confer various properties such
as antioxidant, anti-inflammatory, anticancer and ant nociceptive activities (Klayman, 1985).
Various medicinal plants that are potent antioxidant are available and used in compacting
oxidative stress and its related disorders. These include phenolic, flavonoids, steroids, tannins,

saponins and alkaloids. The potential antioxidant activities of these plants have been shown

9



through the various studies (Cai et al., 2004). The pure compounds or crude extracts from these
plants have shown to be effective antioxidants as compared to even vitamin E and BHT via the
invitro antioxidant assays (Gu & Weng, 2001). Additionally, the medicinal plants have shown
to exhibit much higher antioxidant activity that is directly proportional to the higher levels of

phenolic compound as compared to some of the common vegetables and fruits (Cai et al., 2004)

2.4 Launaea cornuta

2.4.1 Plant Morphological Description
Lauanea cornuta is a perennial herb that is erected and characterized by a hollow stem. This

herb produces milky juice from the stems and leaves. It grows to a height of about 150 cm tall.
It has a creeping rhizome as well. The leaves are deeply divided and form a rosette at the base
and they arranged in an alternating manner on the stem. The leaves are also sessile, with width
of up to 2.5 cm long by 3 cm, entire or with two to three pairs of lobes acute-pointed near the
base. Inflorescence large, diffuse with numerous yellow flower heads on peduncle about 2.5
cm long involucres up to 10 cm long by 4 mm cross, glabrous or shortly pubescent, phyllares
in two to three rows, 2-4 mm long outside, up to 10 mm long inside. Florets 10-25, yellow up
to 15 mm long, ligules often reddish outside seeds pale brown, elliptical, ribbed 2-4 mm long

with white pappus 5 mm long (Misonge et al., 2015).

Figure 2. 1A flowering herb of Launaea cornuta

10



2.4.2 Plant distribution
Launea cornuta is native to Africa and is commonly known as wild or bitter lettuce moleita

and merlot (Sudan), muthunga (Kikuyu) muthunga (Meru and Embu) mchunga (Swahili),
Mnyinya (Taita), and Achak (Luo). It grows on alluvial soils in cultivated areas, including
irrigated crops, along roadsides, near rivers and bush vegetation. A single plant has ability to
cover a larger area because of its spreading rhizomes. Launaea cornuta is the commonest

species of Launaea around Nairobi, Kenya (Misonge et al., 2015)

2.4.3 Biological Activity of Launaea cornuta
The Launaea cornuta reported pharmacological activities in previous studies include

hypoglycaemic activity and safety studies of the ethyl acetate extract of Launaea cornuta shrub
(Machocho et al., 2014) and the cytotoxicity against brine shrimp with LCso< 1000 pg/ml

(Musila et al., 2013).

2.4.4 Traditional uses of Launaea cornuta
Launaea cornuta is used as a wild vegetable in African communities such as in Kilifi, of the

coastal region of Kenya and Nigeria as a source of vitamin C (Misonge et al., 2015). In East
Africa the plant is used in the treatment of typhoid. The leaves juice is used as a pain reliever
in the ear where it’s applied as a drip in the ear. The entire plant is used as a remedy of measles
where the plant is boiled and the infected individual baths with the extract. In Tanzania the
leave decoction is used in the management and treatment of various diseases such as of
gonorrhea, ascariasis, and stomach pains. Additionally, fresh roots are used to treat swollen

testicles when chewed raw (Misonge et al., 2015).

In Kenya, it is used as animal fodder such as goats and rabbits. Roots are used in the treatment
of warts and also as analgesic for the management of chronic joint pains when its administered
orally(Misonge et al., 2015). The Launea cornuta concoction used as an anticancer agent for

the breast cancer and benign prostate hyperplasia diabetes (Kareru et al., 2007).

11



Among the Kamba communities of Makueni and Machakos counties in Kenya use Launaea
cornuta as a remedy for chronic joint pain. They use shoots or the whole obtained from the
wild plant Launaea cornuta herbs which they regard as a weed. This plant is macerated in water
and the resultant infusion take orally a glass 2 to 3 times a day for complete two weeks

(Wambugu et al., 2011).

2.4.5 Photochemistry of Launaea cornuta
From previous studies on the phytochemical screening of Launaea cornuta Revealed the

presences of alkaloids, saponins, flavonoids and sesquiterpene lactones (Musila et al., 2013).
In the study of Misonge et al.(2015) all these phytochemical constituents were reported
however, saponins were lacking. Gas chromatography profiling of the ethyl acetate extracts of
L. cornuta shrub revealed compounds such as benzimidazol (2,1-a) isoquinolone (an alkaloid),
2-propenoic acid, 6- methylheptyl ester and 1-Decanol, 2-hexyl (fatty acid derivatives), n-
Hexadecanoic acid, 9,12 Octadecanoic acid, 9, Octadecenoic acid, Octadecanoic acid and
Heinecosane (fatty acids), Lanosterol, Sigmasterol and Cholest-5-en-3-ol (3-beta),-
carbonochlorinate  (Phytosterols), 2H-1-Benzopyran-2-one, 6- acetyl-7-(acetyloxy)-4-
methyl(Coumarin), B-amyrin, Lup-20(29)-en-3-one and Fern-7-en-3.beta.-ol(Pentacyclic
triterpenoids) (Machocho et al., 2014). In other study have reported the presence of essential
oils extracted by hydrodistilation, but only at very lower percentage that was below the
detectable limit (Bandeira Reidel et al., 2018). These essential oils of Launaea cornuta have
been reported to consist of predominantly oxygenated monoterpenes which make up 79.2 % in
the gas chromatography-mass spectrophotometer analysis of the essential oils (Bandeira Reidel

etal., 2018).
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CHAPTER THREE: MATERIALS AND METHODS

3.1Source of plant extract
The methanolic and aqueous leaf extract of Launaea cornuta was provided by my project

supervisor; Dr. Jared Onyancha of school of pharmacy Mount Kenya University. all extracts
were in their respective glass sample bottles and kept in the refrigerator at 4 ° C until the

experiment day.

3.2 Preparation of the plant extract dilution.
The methanolic and aqueous leaf extract of Launaea cornuta were prepared accordily and

serially diluted prior to use in this study. Exactly 10 mg of both methanolic and aqueous extract
were weighed by difference using the analytical balance (shimadzu). The 10 mg were dissolved
in 10 ml of analytical grade methanol (Lobachemie) and sonicated in the ultrasonic sonicator
for 10 minutes. The resultant concentration of the plant extract was 1mg/ml and this was serial
diluted by a factor of 10 to obtain the working concentrations of 100, 10, 1, 0.1 and 0.01 that
were used in the DPPH antioxidant assay. For the total flavonoid the plant extract was used at
stock concentration of 1 mg/ml. the L-ascorbic acid (sigma Aldrich) used as a standard
antioxidant was prepared in the similar manner as the plant concentration. The standard
flavonoid; catechin (Lobchemie) was prepared in methanol to obtain the working

concentrations of 400 mg/ml, 200 mg/ml, 100 mg/ml 50 mg/ml, 25 mg/ml and 12.5 mg/ml.

3.3 Total flavonoid content of methanol and aqueous leaf extract of Launaea cornuta
The total flavonoid content present in both methanolic and aqueous leaf extract of Launaea

cornuta was evaluated by the aluminum chloride method. The assay was performed by
following the procedure of Bouguerra et al.(2019) with minimum modifications. the plant
extracts were prepared by dissolving 10 mg of the dried extract in 10 ml of pure methanol to
obtain the concentration of 1mg/ml. out of this stock solution of the respective extracts, 125 ul
was pipetted in a clean test-tube while in the other test tubes 125 ul of standard (catechin)at

various concentrations was added. Into this 75 ul of sodium nitrate (5%) was added in all the
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test tubes mixed by swirling and incubated at room temperature for 6 minutes. Aluminum
chloride (10%) was then added in all the tubes at a volume of 150 ul followed by 750 ul of 1
M sodium hydroxide and then carefully mixed. The reaction mixture content was then topped
to 2500 ml with distilled water and incubated for 15 minutes under room temperature
conditions. Absorbance of all the reaction mixtures (samples and standard) were measured at
510 nm wavelength using double beam spectrophotometer (labtech). The standard curve was
drawn using the absorbances and the concentrations of catechin from which the straight-line
equation (y=mx+c) was obtained. Using this equation, the concentration of flavonoid in the

samples was calculated.

3.4 DPPH free radical scavenging activity of methanolic and aqueous leaf extract of
Launaea cornuta
The antioxidant activity of methanolic and aqueous leaf extract of Launaea cornuta was

evaluated by determining its ability to scavenge the DPPH free radicals (Bouguerra et al.,
2019). The leaf extracts (methanol and aqueous) and L-ascorbic acid were first dissolved in
methanol to prepare a stock solution of 1 mg/ml. this stock solution was then serially diluted
to obtain six concentrations; 1000, 100, 10, 1, 0.1 and 0.01. the reaction mixture was then
reconstituted by pipetting 1600 ul of the respective concentration of extract/L-ascorbic acid
into clean test-tubes. Into this 2400 ul of the freshly prepared 0.3 mM DPPH methanolic
solution, mixed by swirling and then incubated in the dark for 15 minutes. The negative control
was reconstituted by adding 1600 ul of pure methanol and 2400 ul of 0.3mM DPPH solution.

The absorbances

of both standard and extract were monitored spectrophotometrically at 517 nm using double
beam spectrophotometer (Labtech). The percentage free radical scavenging activity of both the

extract and standard were computed following the equation.
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From the curve of percentage DPPH free radical scavenging activity against concentration the

IC 50 of both extracts and L-ascorbic acid were determined.

3.6 Data management and statistical analysis
The antioxidant absorbances were first calculated to get the percentage radical scavenging

activity while the total phenolic content was calculated from the standard calibration curve.
The percentage free radical scavenging activity data and total phenolic content data were then
tabulated in an excel spread sheet. This data was then imported in the GraphPad prism statistical
analysis software version 9.0 and descriptive statistics conducted and data presented as
Mean+SEM. Further analysis of the data using two- way anova was conducted followed by
tukeys post hoc test to establish the level of significance between the means at various

concentration. The results were then presented in form of tables and graphs.
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CHAPTER FOUR: RESULTS AND DISCUSSION

4.1 Total flavonoid content of methanol and aqueous leaf extract of Launaea cornuta
The results for the total Flavonoid content in methanol and aqueous leaf extract of Launaea

cornuta are presented in table 4.1 and fig 4.1. Methanol extract recorded 8.004+0.005 mg CE/g
dw while in aqueous extract 7.986+0.028 mg CE/g dw of total flavonoid content was recorded.
From these results no significant difference was noted in the total flavonoid content recorded

between the two extracts (p>0.05; fig 4.1).

Table 4. 1 Total flavonoid content of aqueous and methanol leaf extract of Launaea
cornuta

Phytochemical compound Methanol extract Aqueous extract

Total flavonoid content 8.004+0.005 7.986+0.028

Figure 4. 1 Total flavonoid content of aqueous and methanol leaf extract of Launaea
cornuta
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4.2 Antioxidant activity of methanol and aqueous leaf extract of Launaea cornuta.
The results for the DPPH free radical scavenging activity of the aqueous and methanolic leaf

extract of Launaea cornuta are presented in table 4.2 and figures 4.2, 4.3 and 4.4. the results
showed a dose dependent free radical scavenging activity for both the methanolic, aqueous and

L-ascorbic acid. The percentage free radical scavenging activity recorded at all concentration
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of aqueous leaf extract of Launaea cornuta showed significant difference between them.
However, the percentage free radical scavenging activity recorded at concentrations 0.1 pg/ml

was no significantly different from 1 pg/ml.

The methanolic leaf extract significantly recorded lower percentage free radical scavenging
activity at concentration 0.01 pg/ml and significantly higher percentage free radical scavenging
activity at concentration 1000 pg/ml (table 4.2). The percentage free radical scavenging activity
recorded at concentration levels 0.01 pg/ml and 0.1 pg/ml, 0.1 pg/ml and 1 pg/ml and
concentration level 0.01 pg/ml and 1 pg/ml was not significantly difference from each other
(p<0.05; table 4.2; fig 4.2). However, between the other all concentration levels significant

difference was noted between them.

The L-ascorbic acid recorded no significant difference in the percentage free radical
scavenging activity recorded between concentration level 1000 and 100 and concentration
levels 0.01 pg/mland 0.1 pg/ml (p>0.05; fig 4.2). However, between the all other concentration
levels, significant difference was noted in the percentage free radical scavenging activity

recorded (p<0.05; fig 4.2).

At concentration level 0.01 the aqueous extract recorded no significant difference in the
percentage free radical scavenging activity from m that recorded by L-ascorbic acid. However,
methanolic leaf extract recorded significantly lower percentage free radical scavenging activity
as compared to aqueous and L-ascorbic acid (p<0.05; table 4.2; fig 4.3). at concentration 0.1
both methanolic extract, aqueous extract and L-ascorbic acid recorded significant difference in
the percentage free radical scavenging activity. Aqueous leaf extract recorded significantly
higher percentage free radical scavenging activity followed by L-ascorbic acid and methanolic
leaf extract recorded significantly lower percentage free radical scavenging activity. At

concentration 1 and 10 of both aqueous, methanolic leaf extract and L-ascorbic acid recorded
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significant difference in the percentage free radical scavenging activity recorded. At both the
two concentration levels L-ascorbic acid recorded significantly higher percentage free radical
scavenging activity followed by aqueous leaf extract and methanolic leaf extract recorded the
least percentage free radical scavenging activity. Similarly, at concentration level 100 and 1000
significant difference was noted in the percentage free radical scavenging activity recorded.
However, at both concentration methanolic leaf extract recorded significantly higher
percentage radical scavenging activity as compared to the aqueous extract while L-ascorbic

acid recorded the highest percentage radical scavenging activity.

Agueous and methanol leaf extracts of Launaea cornuta recorded 1Cso values of 5.140 ug.ml
and 4.620 ug/ml respectively while L-ascorbic acid recorded ICso value 0f4.0800 ug/ml (figure

4.4).

Table 4. 2 DPPH free radical scavenging activity of aqueous and methanol leaf extract
of Launaea cornuata

CONCENTRATION % DPPH FREE RADICAL SCAVENGING ACTIVITY.
pg/ml
Aqueous extract Methanolic extract L-Ascorbic acid
1000 73.36+0.105 81.863+0.317 95.966+0.970
100 46.546+0.154 68.53+0.216 93.313+0.887
10 31.73+2.438 14.956+0.943 43.693+3.365
1 20.963+0.300 3.57+0.225 36.466+1.082
0.1 17.656+0.314 1.606+0.114 9.68+0.397
0.01 7.196+0.288 1.213+0.089 7.436+0.296
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Figure 4. 2 DPPH free radical scavenging activity of Launaea cornuta leaf methanol and
agueous extracts

DPPH free radical scavenging activity of aqueous and methanol leaf extract of Launaea cornuta and L-ascorbic

acid.
ok >k %k %k >k >k %k %k >k ok %k >k
k vk %k %k %k 3k 3k %k ok 3k %k %k
I I I
Sk %k %k *k >k 3k 3k %k >k 3k 3k %k
1 1 1
%k sk %k %k Sk %k >k %k >k %k 3k *k
] ] |
ok 3k ok %k ok sk vk *k >k >k %k >k
ok >k %k %k k >k %k >k ok >k %k %k
1 — 1 — 1
sk ok ok koK vk %k %k %k 3k 3k %k sk ok ok ok ok %k %k 3k
I 11 I 1 I 11
Sk ok ok ok ok %k %k >k Sk ok %k ok ok %k %k >k sk ok ok kK vk %k %k
11 1 I 11 1 11 1
2 150- ns %k sk 3%k %k NS skkskk %k %k %k %k %k ok ok %k vk ok %k %k
= 1 1 11 1 1
5
S 125=] kkkk kkokk kokokok ns ns ok 3k ok %k ns %k >k %k ns
o U
‘£, 1004
S
= 75=
(&7
3
= 504 —
L =
E 25= __
- —
Launea cornuta aqueous Launea cornuta methanol L-ascorbic acid
Extract/Standard
mEm 0.01 mm 0.1 e 1 mm 10 100 Hm 1000

Figure 4. 3 DPPH free radical scavenging activity of Launaea cornuta leaf methanol and
agueous extracts
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Figure 4. 4 1Cso of agueous and methanol leaf extract of Launaea cornuata
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Antioxidant compounds have the ability to either scavenge, inhibit or terminate the chain
reactions of the free radicals. Through this mechanisms, the biomolecules such as lipids,
proteins and nucleic acid are protected from oxidative damage as result of oxidation reaction
of the reactive oxygen species (Pisoschi & Negulescu, 2012). The in vitro assays for
determining the antioxidant activity of natural products has been achieved via various
mechanisms including assay such as 2.2-diphenyl-2-picryl-hydrazil (DPPH) free radical
scavenging assay. The effects of natural products with antioxidants properties on the 2.2-
diphenyl-2-picryl-hydrazil (DPPH) is usually due to their ability to donate hydrogen to the free
radical (Rahman et al., 2015). The 2.2-diphenyl-2-picryl-hydrazil (DPPH) free radical assay is
widely accepted mechanism of determining the radical scavenging activity of many substance
mainly of plant origin. This has been attributed to the less time and simplicity of the technique.
2.2-diphenyl-2-picryl-hydrazil (DPPH) is a free radical that is organic in nature and form a
purple solution when dissolved in either methanol or ethanol. When this 2.2-diphenyl-2-picryl-
hydrazil (DPPH is mixed with the antioxidant agent is reduced to form diphenylpicryl
hydrazine (DPPH-H) that is yellow in colour. In the current study the total flavonoid content
and antioxidant activity of methanol and aqueous leaf extract of Launaea cornuta was

evaluated. The methanol and aqueous leaf extract of Launaea cornuta recorded flavonoid
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content of 8.004+0.005 mg CE/g dw and 7.986+0.028 mg CE/g dw respectively. The flavonoid
content present in both methanol and aqueous extract was similar. The methanol and aqueous
leaf extract significantly scavenged the 2.2-diphenyl-2-picryl-hydrazil (DPPH) radical in a
dose depended manner, in which the activity increased with increase in the concentration of
the extract. The aqueous root extract significantly scavenged the free radical (DPPH) more than
the methanol extract between concentrations 0.01 pg/ml, to 10 pg/ml. However, at
concentrations 100 pg/ml, and 1000 pg/ml, the methanol extract had a higher free scavenging
ability as compared to the aqueous extract. IC 5o, the minimum concentration that is required to
scavenge 50 % of the free radical was in calculated from the percentage radical scavenging
activity versus the concentration curve. The antioxidant agents with lower IC 5o values are
regarded to be more potent as antioxidants. The methanol extract recorded IC s of 4.620 pg/ml
and aqueous extract recorded 5.140 pg/ml while L-ascorbic acid recorded IC so of 4.0800
pg/ml. From these values the antioxidant activity was in the order of L-ascorbic acid >

methanol extract > aqueous extract.
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CHAPTER FIVE: CONCLUSION AND RECOMMENDATION

5.1 Conclusion
In conclusion, the findings from the current study shows that Launaea cornuta is a potential

antioxidant agent. Its ability to scavenge the free DPPH radicals it’s an evidence that it has the
ability to quench the free reactive species in the body. Similarly, the considerable quantity of
the total flavonoid content present in the two extracts validates its free radicals scavenging
property. Therefore this plant can be helpful in clearing the excess free radicals such as reactive
oxygen species reducing the chances of occurrence of oxidative stress which is an etiology in

many disorders such as the cognitive impairment, aging, and other neurodegenerative diseases.

5.2 Recommendation
From this study, various recommendation were made:

I.  The guided isolation of the active components of the Leaf extract to be done and the
resultant fraction evaluated for the antioxidant activity.

Il.  Invivo models of evaluating the antioxidant activity be done to determine the in vivo
antioxidant potential of Launaea cornuta.

I1l.  Determination of other phytochemicals such as tannins quantitatively to be done.
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APPENDICES

Appendix 1. 1 Catechin standard calibration curve

Catechin acid stanadard curve
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Appendix 1. 2 Absorbance of Catechin and Launaea cornuta leaf methanol and aqueous
extracts

Concentration mg/ml | Absorbance at 510 nm

20 0.438 0.553 0.274
10 0.223 0.240 0.188
5 0.183 0.176 0.179
2.5 0.163 0.224 0.150
1.25 0.103 0.113 0.113
LCLW 0.079 0.085 0.080
LCLM 0.067 0.063 0.060

Appendix 1. 3 Antioxidant raw data

Launaea cornuta leaf methanol extract

Concentration Absorbance at 517 nm
T1 T2 T3

1000ug/ml 0.138 0.143 0.147
100ug/ml 0.248 0.245 0.250
10ug/ml 0.666 0.659 0.680
lug/ml 0.754 0.764 0.759
0.1ug/ml 0.772 0.775 0.773
0.01ug/mi 0.776 0.778 0.776
0.00 0.785 0.789 0.787

Launaea cornuta leaf methanol extract percentage radical scavenging activity

Concentration % RSA
T1 | T2 | T3

27



1000ug/ml 82.42% 81.85% 81.32%
100ug/ml 68.41% 68.95% 68.23%
10ug/ml 15.16% 16.48% 13.23%
lug/ml 3.95% 3.17% 3.59%
0.1lug/ml 1.65% 1.39% 1.78%
0.01ug/ml 1.15% 1.1% 1.39%
Launaea cornuta leaf water extract
Concentration Absorbance at 517 nm
T1 T2 T3
0.00 0.785 0.789 0.787
0.01ug/ml 0.733 0.730 0.728
0.1lug/ml 0.650 0.645 0.649
lug/ml 0.624 0.619 0.623
10ug/ml 0.574 0.577 0.521
100ug/ml 0.419 0.420 0.423
1000ug/ml 0.210 0.211 0.208

Launaea cornuta leaf water extract percentage radical scavenging activity

Concentration % RSA

T1 T2 T3
1000ug/ml 73.25% 73.26% 73.57%
100ug/ml 46.62% 46.77% 46.25%
10ug/ml 34.52% 26.87% 33.80%
lug/ml 20.51% 21.55% 20.83%
0.1ug/ml 17.18% 18.25% 17.54%
0.01ug/mi 6.62% 7.48% 7.49%

L-Ascorbic acid

Concentration Absorbance at 517 nm

T1 T2 T3
1000ug/ml 0.046 0.025 0.022
100ug/mi 0.041 0.043 0.065
10ug/ml 0.418 0.395 0.484
lug/ml 0.472 0.495 0.496
0.1ug/ml 0.689 0.695 0.696
0.01ug/mi 0.711 0.704 0.717
0.00 0.769 0.764 0.770

L-Ascorbic acid

Concentration % RSA

T1 T2 T3
1000ug/ml 94.04% 96.72% 97.14%

28




100ug/ml 94.02% 94.37% 91.55%
10ug/ml 45.64% 48.30% 37.14%
lug/mi 38.62% 35.20% 35.58%
0.1ug/mi 10.40% 9.03% 9.61%
0.01lug/ml 7.54% 7.89% 6.88%
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