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ABSTRACT

Phytochemicals are non-nutritive plant chemicals that have protective or disease preventive properties. It is
well-known that plants produce these chemicals to protect them but recent researches demonstrate that they
can also protect humans against diseases. Lamiaceae is a family comprising 236 genera and more than 7000
species. It is one of the most widely used and phytochemically studied families, because of their various
compounds. Lamiaceae can be divided into two major categories, the first one includes all those species that
mainly produce volatile terpenoids, found in the volatile compounds, such as Salvia sp., Ocimum sp.,
Plectranthus sp., Mentha sp., Thymus sp., and Rosmarinus sp. On the other hand, Terpenes phenolic acids
(rosmarinic, caffeic acids) and Alkaloids (apigenin, hesperidin), are also detected. Genus Ocimum is
widespread over Asia, Africa, and Central, Southern America, and India. As plants known for medical value,
the plants of the genus Ocimum. It heals many diseases chronically due to its chemical constituent and it
believes that it has anti-aging and, Immunomodulatory properties along with-antimicrobial and anticancer
properties. Ocimum is a huge genus within the family Lamiaceae, comprising about 64 species of annual to
perennial aromatic medicinal herbs with a long history of traditional uses. Plectranthus (Lamiaceae) is
widely distributed in the world and has a range of popular therapeutic indications. This work aimed to
evaluate the phytochemical characterization of two leaf extracts of Plectranthus and their antimicrobial,
antineoplastic, and immunomodulatory potential. Plectranthus is a potential candidate for therapeutic use
due to its low toxicity in healthy human cells and exhibits biological activities of medical interest as
bacteriostatic, fungistatic and immunomodulatory. Plectranthus is one of the most representative genera of
the Lamiaceae family. Therefore, the purpose of this review is to produce a comprehensive review by
summarizing the results from the literature on phytochemical constituents of the Lamiaceae family with
main emphasis on genus Plectranthus and Ocimum.
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1. INTRODUCTION:

An antioxidant or free-radical scavenger is a molecule that inhibits the oxidation of other molecules.
The process by which a molecule, atom, or ion loses electrons during a reaction is known as oxidation.
When an atom'’s or molecule's oxidation status increases, oxidation takes place. Oxidation reactions can
produce free radicals. In turn, these radicals can start chain reactions. The sources of natural antioxidants
are mainly plants, i.e., eatable vegetables, fruits, spices, and herbs, which are rich in vitamins, phenolic
compounds, carotenoids, and microelements. When a chain reaction occurs in a cell, it can cause injury or
death to the cell. In eliminating free radical intermediates and preventing further oxidation events,
antioxidants put an end to these chain reactions. Antioxidants, which are reducing agents like thiols, ascorbic
acid (vitamin C), or polyphenols, accomplish this by becoming oxidized themselves (Mattson and Cheng,
2006). Natural antioxidants play a key role in health maintenance and prevention of chronic and
deteriorating diseases such as cancer, coronary heart disease, and even altitude sickness (Manach et al.,
2009; Uddin et al., 2008; Jayasri et al., 2009). Antioxidants also have many industrial uses, such as
preservatives in food and cosmetics and to prevent the degradation of rubber and gasoline (Ayodele et al.,
2015).

Terpenoids, alkaloids, tannins, carbohydrates, terpenoids, steroids, and flavonoids are some of the
chemical compounds found in medicinal plants that have a specific physiological effect on humans (Edoga
et al., 2005). Basic metabolism, or rather secondary metabolism, of living things produces these chemicals.
Secondary metabolites are very diversified chemical and taxonomically substances with unknown biological
roles. It are extensively employed in numerous fields, including scientific research, veterinary medicine,
agriculture, and human therapy (Vasu et al., 2009). In-vitro studies on a wide range of microbes have
demonstrated the inhibitory effects of several phytochemicals from various chemical classes (Cowan, 1999;
Yadav et al., 2011).

As there is currently no evidence linking phytochemicals to any potential negative impacts on human
health, they are not considered essential nutrients. They are recognised to play a part in safeguarding human
health. Almost four thousand phytochemicals have been categorised based on their chemical properties,
physical attributes, and protective role. These categories typically apply to phytochemicals: carotenoids,
polyphenols (which include phenolic acids, stilbenes, and lignans), and lignans. flavonoids are further
divided as flavones, anthocyanins, isoflavones, and flavanols (Balamurugan et al., 2019).

The primary and secondary chemicals are known as phytochemicals. Primary material include
proteins, chlorophyll, and common sugars; secondary elements include terpenoid, alkaloids, and phenolic
chemicals (Krishnaiah et al., 2007). Terpenoids show a variety of significant pharmacological properties,
including anti-inflammatory, anti-cancer, anti-malarial, inhibition of cholesterol formation, and anti-viral
and anti-bacterial properties (Mahapo et al., 1997). In addition to attracting beneficial mites, terpenoids also
eat herbivorous insects (Kappers et al., 2005). Medicinal plants consist of alkaloids, which are utilised as
anaesthetic agents (Hérouart et al., 1998; Wadood et al., 2013).

Antioxidants are essential for the body's protection against free radical damage. They accomplish
this by inhibiting the creation of new free radical species, transforming existing ones towards free radicals,
producing less harmful compounds that are readily cleaned up, and halting radical chain reactions(Lukhoba
et al.,2006). Antioxidants primarily prevent oxidative damage to the human body by preventing free radicals
from initiating or extending oxidising chain reactions, which suspends the oxidation of other molecules
(Adel-Mogib et al., 2002). Natural plant compounds called phytochemicals can be found in a variety of
foods, including fruits, vegetables, grains, legumes, and plant leaves. They contribute to a plant's defence
mechanism by giving it colour, flavour, and odour (Pham et al., 2019). Eating a variety of plant-based foods
high in phytochemicals may help prevent at least 25% of cancer instances and other significant illnesses
including heart disease and stroke. According to recent studies, these compounds are created by plants as a
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means of self-defence, but they can also shield humans from sickness (Nguyen et al., 2019; Tran et al.,
2019). Around 6000 phytochemicals have been identified and identified in natural goods, which come from
a variety of sources like fruits, vegetables, spices, drinks, and other foods (Lukhoba et al., 2006; Adel-
Mogib et al., 2002). The age-old practice of treating human illness with extracts from medicinal plants has
seen a sharp upsurge in recent years. Degenerative diseases like cancer are brought on by free radicals. Over
the past 50 years, the number of people affected by cancer has increased, making it one of the most common
and upsetting diseases. Recently, the phenolic chemicals that are derived from plants have drawn a lot of
public attention. The impacts of phenolic ingredients on nutrition and health interactions within the human
body are true. Owing to their high level of antioxidant activity, antioxidants can lower oxidative stress
(Nguyen et al., 2020).

1.1 LAMIACEAE FAMILY:

Having about 4000 species and 220 genera worldwide, the Labiatae family (Lamiaceae) is one of
the biggest and most unique groups of flowering plants. Different members of this family have yielded a
large number of chemically active essential oils. Nearly 80 species and 22 genera of the plant family—some
of which are endemic are found in Yemen (Hedge, 1992; Wood, 1997). The chemistry and biology of the
essential oils derived from Yemeni Lamiaceous aromatic plants have not received much attention (Ali et
al., 20011).

The genus Lamiales includes the family Lamiaceae, once known as Labiatae. At 236 genera and
more than 7000 species, it is the sixth biggest family of angiosperms. It is separated into 12 sub-families,
16 tribes, and 9 sub-tribes (Frezza et al., 2019). Lamiaceae are widely used in medicinal and cosmetic uses
(Aguiar et al., 2014). Several famous genera are members of this family, include sage (Saliva), mint
(Mentha), and basil (Ocimum) (Waldia et al., 2011; Ahmed et al., 2023).

Medicinal plants are widely used in traditional medicine, and their usage continue to inspire the
creation of new pharmacological substances. Numerous of these therapeutic plants contain anti-
inflammatory, hepatoprotective, neuroprotective, antioxidant, and radical-scavenging qualities (Perry et al.,
1999; Lin and Huang, 2000). Therefore, a lot of focus has been placed on the use of antioxidants in clinical
medicine in the past few years, primarily for intervention as well as therapies of various human diseases.
Medicinal plants that are aromatic and fragrant and are widely used to treat a variety of human ailments are
found in the Lamiaceae family, which is one of the most significant. Ocimum (Lamiaceae) species, such as
0. sanctum, O. basilicum, O. kilimandscharicum, and O. gratissimum are found in large quantities in tribal
regions of Baipariguda, Koraput (Dt), Odisha. The tribal people have long used these species extensively
for a variety of medical conditions, including headaches, digestive issues, inflammation, cardiovascular
illness, malaria, and common colds. The plant is known as Ocimum basilicum Linn., or sweet basil in
English, is an aromatic herb that grows to a height of 60 to 90 cm. It has hairy stems and green branching.
Its opposite green leaves are ovate, simple, glabrous, entire, base cuneate, and strongly scented. Its flowers
are white or pale purple in simple or heavily branched racemes, and the fruits are ellipsoid, black, and pitted
nutlets. Ocimum basilicum has been used as a diuretic, antibacterial, sedative, preservative, and digestive
regulator in traditional medicine. It has also been suggested for the treatment of headaches, coughs, upper
respiratory tract infections, renal malfunction, and toxin elimination (Gupta et al., 2002; Harborne, 1973;
Sen, 1993; Nahak et al., 2011).

Having cosmopolitan distribution in India, Ocimum sanctum Linn., or holy basil, is an upright plant
growing to a height of 30 to 75 cms. Leaves: elliptic, oblong, obtuse, 2.5-5 cms in length, 1.6-3.2 cms wide.
The flowers are arranged in compact whorls in racemes that are 15-20 cm long, with a verticillate
inflorescence. The taste is strong and fragrant. Ocimum sanctum Linn. medicinal value in Ayurveda has
been well-documented (Gupta et al., 2002; Prakash and Neelu, 2005). In addition, it may have antifertility,
anticancer, antidiabetic, antifungal, antibacterial, hepatoprotective, cardioprotective, analgesic, and
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adaptogenic properties. A single species of the genus Ocimum plant that is native to East Africa is Ocimum
kilimandscharicum. They was brought to India and some regions of Turkey where it was cultivated. It is an
aromatic perennial under shrub that is evergreen and a member of the Lamiaceae family. It may be
propagated both vegetatively and by seeds, and it grows naturally as a rounded, woody shrub that reach a
height of two metres in mild temperate areas of the tropics. Simple leaves of the plant are opposite, oblong,
narrow at the base, and deeply serrated. It bears pubescent quadrangular branchlets (Warrier et al., 1996).
The essential component of the plant is found in the aromatic oils found in the leaves of the plant. Indian
locations that are both hot and temperate are home to Ocimum gratissimum Linn. commonly known as
Camphor basil. The plant can reach a height of between one and two feet. The branches and stem are either
bright yellow or green in colour. The oval-shaped, sharp, pointed leaves are between 1-2 inches long. The
seeds have thick edges, a circular shape at one end that is flattened, and a tiny, black tint. They are also
somewhat elongated. It produces a tingling feeling by stimulating nerve endings. Since the leaves have a
clove-like flavour, they are frequently used to flavour vegetables and other foods (Gupta et al., 2002;
Harborne, 1973; Sen, 1993; Nahak et al., 2011).

There are six Lamiaceae species that have high levels of antioxidant activity: Lamium album,
Galeopsis speciosa, Stachys officinalis, Leonurus cardiaca, and Marrubium vulgare. These species'
biological composition, medicinal use, and pharmacological characteristics have all been documented. Dead
nettle, or Lamium album L., is used to treat kidney, bladder, and menstruation issues. It also possesses
antispasmodic, diuretic, and hemostatic qualities. Coughs and stomach issues are treated with Marrubium
vulgare L., which has terpenoids, iridoids, flavonoids, and diterpenoids. For digestive, astringent, tonic,
anthelmintic, and antiseptic reasons, Stachys officinalis Franch. is utilised. Treatments for coughs and
stomach issues include Marrubium vulgare L., which include terpenoids, iridoids, flavonoids, and
diterpenoids. For digestive, astringent, tonic, anthelmintic, and antiseptic reasons, Stachys officinalis
Franch. is utilised. In its tannins, flavonoids, soluble silica, and saponins, Galeopsis speciosa is used as an
expectorant, diuretic, and astringent. Many authors (Mantle et al., 2000; Trouillas et al., 2003; Vander Jagt
et al., 2002) have examined the antioxidant activities of these six species; nevertheless, methodological
variations across the research make it challenging to compare the findings (Matkowski and Piotrowska,
2006).

Additionally, using three in vitro experiments, the antioxidative properties of methanolic extracts
from six wild European Lamiaceae species have been investigated. The species with the highest to lowest
antioxidant activity in the DPPH scavenging assay were Leonurus cardiaca, Lamium album, Marrubium
vulgare, Stachys officinalis, Lamium purpureum, and Galeopsis speciosa. S. officinalis and M. vulgare
achieved a maximum inhibition of 78% in the LPO assay, whereas G. speciosa only reached 65%. Lamium
sp. and L. cardiaca just exceeded 70% (Matkowski and Piotrowska, 2006), phenolic metabolites were
present in significant amounts in all of the extracts, ranging from 13.2% GAE in S. betonica to 20% in L.
cardiaca. Numerous writers have shown that L. cardiaca possesses a substantial amount of antioxidant
capacity (Mantle et al., 2000; Trouillas et al., 2003; Vander Jagt et al., 2002; Krishnaiah et al., 2011).
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Table 1. Qualitative analysis of four ocimum species (Nahak et al., 2011)

Phytochemicals | O.sanctum \ O.basilicum \ O.kilimandascharicum \ O.gratisimum
Alkaloids 1 1 1 1
Cardiac 0 0 0 0
glycoside

Anthraquinone 1 1 1 1
Gums mucilage 1 1 1 1
Proteins 1 1 1 1
Amino acids 1 1 1 1
Tanins 1 1 1 1
Phenolic 1 1 1 1
compound

Triterpenoids 1 1 1 1
Steroids 1 1 1 1
Sterols 1 1 1 1
Saponins 1 1 1 1
Flavones 1 1 1 1
Flavonoids 1 1 1 1
Thiol group 0 0 0 0

0 = Absent, 1 = Present

1.2 GENUS: PLECTRANTHUS

The family Lamiaceae includes the genus Plectranthus. About 300 species make up this genus,
which is found all over the globe Over 45 of these species are used ethnobotanically on the African continent
(Lukhoba et al., 2006). Numerous ethnomedical applications of Plectranthus species exist, including
phytotherapy with antibacterial, antiviral, anti-malaria, and antifungal effects (Lukhoba et al., 2006).
Among the Plectranthus species, Plectranthus barbatus Andrews is thought to be one of the most significant
medicinal species. P. barbatus is an invasive species that originated in northeastern Africa and is currently
present in sub-Saharan Africa (Rice et al., 2011). It has been utilised for centuries in Hindu and Ayurvedic
traditional medicine, as well as in folk medicine from Brazil, tropical Africa, and China (Lukhoba et al.,
2006; Maioli et al., 2010; Kapewangoloa et al., 2013)

The 3" largest genus in the Lamiaceae family, Plectranthus has-a lengthy history in conventional
medicine. All around the world, it has been used to treat a variety of illnesses. This genus is rich in secondary
metabolites, including quinone, long-chain alkylcatechol, flavonoids, phenolic compounds, diterpenes,
monoterpenes, and sesquiterpenes, according to phytochemical investigations. According to numerous
studies' reports on the phytochemical and pharmaceutical activities, it has a wide range of biological
activities, including analgesics, larvicidal, anticancer, antioxidant, antifungal, anti-inflammatory,
antidiabetic, anti-urolithiactic, and antibacterial properties (Ahamed et al., 2023).

In antispasmodic therapy, P. barbatus is taken primarily to treat intestinal spasm-related stomach
troubles (Almeida, 2003). The plant is supposedly traditionally used as a phytotherapy against malaria in
Kenya (Nguta et al., 2010). In vitro pharmacological research has confirmed that P. barbatus is a natural
therapy against candida, according to reports (Runyoro et al., 2006; Kapewangolo et al., 2013)

Plectranthus is a big, widely distributed genus of plants with a variety of traditional purposes in the
Lamiaceae family. There are over 300 species in this genus, which are found in tropical and subtropical
regions of Australia, Asia, and Africa (Abdel Khalik, 2016; Amina et al., 2017; Lukhoba et al., 2006). Seven
species of Plectranthus, which are found across the southern region of the kingdom, are represented in Saudi
Arabia (Abdel-Khalik, 2016). Notable medicinal plants of the Plectranthus family are widely used to cure a
variety of illnesses. There are several documented traditional medical uses of P. barbatus in Africa, China,
South America, India (Hindu and Ayurvedic medicine), and other regions. The majority of these plant
species are used to treat respiratory and gastrointestinal problems, cardiac conditions, liver exhaustion,
malaria, and some ailments of the central nervous system (Alasbahi and Melzig, 2010; Lukhoba et al., 2006;
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Viswanathaswamy et al., 2011). Diterpenoids of various types, especially the abietane-type, are abundant
in Plectranthus species and have been linked to a range of pharmacological activities, including antifungal
and antibacterial (Abdissa et al., 2017; Gaspar-Marques et al., 2006;), cytotoxic (Amina et al., 2017), and
antiplasmodial (Alegre-Gémez et al., 2017; Mothana et al., 2014). The current project, which is a
component of our ongoing research on the biological activities of Saudi medicinal herbs, intends to supply
information on the antioxidant potential, anticancer, and antimicrobial properties of three Plectranthus
species: Plectranthus cylindraceus Hocst. ex Benth., Plectranthus asirensis JRI Wood, and Plectranthus
barbatus Andrews(Mothana et al.,2018) .

Plants of commercial and medical relevance are found in several Plectranthus species. In Saudi
Arabia, for example, P. tenuiflorus is one of several species that are planted as ornamentals. In Swaziland,
the tubers of an undetermined Plectranthus species are consumed (Ogle et al., 1990; Abdel-Mogib et al.,
2002). For their edible tubers, livingstone potato tubers, P. esculentus, are grown in tropical Africa
(Purseglove, 1987; Temple et al., 1991). P. floribundus is grown in Nigeria and enjoyed in Natal for its
edible tubers (Holland, 1995; Perrot et al., 1944; Abdel-Mogib et al., 2002). P. amboinicus seed oil is
administered topically to the ear in Polynesia to treat acute edematous otitis acuta (Zepernick et al., 1972).
In Saudi Arabia, P. tenuiflorus leaf extract is also used to treat ear infections (Abulfatih, 1987). Plants of
commercial and medical relevance are found in several Plectranthus species. Numerous species In Saudi
Arabia, P. asirensis leaves are used to wounds as an antiseptic dressing (Abulfatih, 1987). In Africa, people
chew P. caninus leaves to treat toothaches (Kokwaro, 1987). The leaves of P. elegans are employed as a
vermicide in East Africa (Kokwaro, 1987).In Indian ayurvedic medicine, P. vettiverioides is suggested as a
treatment for nausea and vomiting (Dash et al., 1987). P. barbatus, an East African medicinal plant, is used
as a purgative and as a treatment for stomach aches. Additionally, it is resistant to insect assault, and it has
been shown to contain a diterpene that acts as an aphid anti-feedant (Kubo et al., 1984; Mogib et al., 2002)

The essential oils and diterpenoids found in Plectranthus species are said to have a variety of
pharmacological properties, including antibacterial, antifungal, cytotoxic, and antiplasmodial properties
(Amina et al., 2017; Alasbahi and Melzig, 2010; Waldia et al., 2011; Mothana et al., 2018). Plectranthus
cylindraceus Hocst. ex Benth. (also known as P. montanus Benth.), Plectranthus asirensis J.R.l. Wood (also
known as Coleus arabicus Benth.), and Plectranthus barbatus Andrews are the three species of Plectranthus
that are grown in Saudi Arabia. Accordingly, the specific goals of this study are to present comprehensive
information regarding the chemical makeup, cytotoxic potential, antimicrobial properties, and antioxidant
capacities of these three species (Mothana et al., 2018).

There are twelve perennial fragrant plants and shrubs of the genus Plectranthus (Lamiaceae) that
grow wild in Yemen (Wood, 1997; Miller and Morris, 2004). Skin, intestinal, and respiratory disorders have
all been treated with Plectranthus species in traditional medicine (Ghazanfar, 1994; Lukhoba et al., 2006).
Research on Plectranthus species' phytochemical makeup revealed the existence of several chemicals,
mostly from the eudesmane sesquiterpenes, labdane, abietane, and ent-kaurane diterpenoids and
triterpenoids families (Nyila et al., 2009; Kebede et al., 2011; Waldia et al., 2011). and essential oils that
include monoterpene hydrocarbons, oxygenated monoterpenes, and sesquiterpene hydrocarbons as their
primary constituents (Agnanie et al., 2011, Mallavarapu et al., 2005; Ali et al., 2012)
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1.3 GENUS: OCIMUM

Figure 1. Ocimum gratissimum

There are 200 species of herbs and shrubs in the Lamiaceae family's genus Ocimum (Simon et al.,
1999). Because its leaf gives many items a unique flavour, this species has a long history of use as culinary
herbs. It is also a source of essential oils and aroma compounds with nematicidal and insecticidal qualities
that are physiologically active (Deshpande and Tipnis, 1997; Chaterje et al., 1982). However, because of
their redox characteristics, which allow them to function as reducing agents, hydrogen donators, and singlet
oxygen quenchers, phenolic compounds are positively connected with the antioxidative potential of herbs
and spices (Caragay, 1992). The primary phenolic compounds present in plants are secondary metabolites
with strong antioxidant activity that are widely distributed throughout the Lamiaceae family of plants (Gang
et al., 2001; Hakkim et al., 2008)

Tulsi is a fragrant, upright herb with branches that blases hair everywhere. They contain a type of
fragrant oil, which is why they are aromatic. There are two types of tulsi: Krishna tulsi has reddish-purple
leaves and Shri tulsi has green leaves. Tulsi is employed in Ayurvedic remedies due to its therapeutic
properties (Nahak et al., 2011). The common name for Ocimum gratissimum is smell leaf. With root, stem,
and leaf systems, it is a fully grown blooming plant (Iwu, 1993). Many ailments, including diarrhoea,
headaches, fever, ocular conditions, skin problems, and pneumonia, can be naturally treated with the herb
(Onajobi, 1986; llori et al., 1996; NJOKU et al., 2011).

Three essential oil chemotypes (methyl chavicol, methyl eugenol, methyl cinnamate, and linalool)
as well as other subtypes were identified by Lawrence (1993) based on more than 200 studies of oils isolated
from O. basilicum. The primary chemicals' biosynthetic origins led to their classification as either single-
or dual-biosynthetic chemotypes. O. gratissimum (Ntezurubanza et al., 1987; Fun and Svendsen, 1990;
Jankovsky et al., 1990; Pino and Rosado, 1990) is known to exhibit eugenol-rich and thymol-rich O. canum
(Ngassoum et al., 2004), and terpinen-4-ol-rich O. canum (Sanda et al., 1998). On the other hand, until
2006, not much information had been published about the antioxidant capacity of essential oils derived from
the Ocimum species (Trevisan et al., 2006). At present, many antimicrobial, immunomodulatory, antistress,
anti-inflammatory, anti-ulcer, antidiabetic, hepatoprotective, chemoprotective, antihyperlipidemic,
cardioprotective, antioxidant, antitussive, radioprotective, memory-enhancing, antiarthritic, antifertility,
antihypertensive, anticoagulant, anticataract, anthelmintic, and antinociceptive properties have been
reported for species in the Ocimum genus. Because of this, a number of the genus's species, including
Ocimum sanctum, Ocimum gratissimum, and Ocimum micranthum, have been important components of
several traditional medicines and are presently being evaluated as possible sources of novel drugs (Uritu et
al., 2018).
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Table 2 shows the phytochemicals detected in O. gratissimum leaf extract. Tests for tannins, steroids,
terpenoids, flavonoids and cardiac glycosides were positive in both methanolic and aqueous extracts.
Anthragquinones were detected only in the aqueous extract while alkaloids were detected only in the
methanolic extract. Saponins were not detected in both extracts (Afolabi et al., 2007). The variety of the
species' morphology and chemistry is widely documented. Inter- and intraspecific hybridization, polyploidy,
aneuploidy, synonymous names, different kinds and cultivars, and an enormous variety of chemotypes are
all blamed for this vast heterogeneity (Gupta et al., 2018).

Table 2. Phytochemicals in methanolic and aqueous leaf extract of O. gratissimum (Afolabi et al.,2007)

Phytochemicals Methanolic extracts | Aqueous extracts
Alkaloids 1 0
Saponins 0 1
Tannins 1 1
Phlobatannins 1 1
Anthraquinones 0 1
Steroids 1 1
Terpenoids 1 1
Flavonoids 1 1
Cardiac glycosides:

i. With steroids 1 1
Ii. With deoxy 0 1

2. SIGNIFICANCE OF PHYTOCHEMICAL ANALYSIS

FUNCTIONS OF PHYTOCHEMICALS IN THE LIVING ORGANISMS

1. Antioxidants, which stop vital macromolecules like proteins, lipids, and nucleic acids from being
oxidatively damaged).

2. Antimicrobial agents: those included in Volume 2 that are antiviral, antifungal, antibacterial, and anti-
trypanocidal.

3. Immune system stimulation.

4. Alteration of the enzymes that detoxify.

5. Reduction of inflammation.

6. A decrease in platelet clusters.

7.Physiological activities such as interfering with the binding of pathogens to cell receptors.

Plants naturally produce fundamental natural compounds called alkaloids. They are typically found
as salt that has organic acids in it. Among plant compounds, they are regarded as the most effective
medicinal agent. Because of their analgesic and antibacterial qualities, pure synthetic alkaloids can be
employed as pharmaceuticals. (Eleazu et al., 2012) Because it is an acetylated mannose polymer, tannin is
utilised in medicine. Heart glycosides are used to treat diabetes and ulcers, and saponin is utilised as a natural
cleaner. (Karunyadevi et al., 2009). Plants contain phytochemicals called flavonoids, which have a variety
of beneficial properties including antioxidant, antibacterial, and anti-inflammatory properties. Terpenoids
are antibacterial and antidiarrheal substances . In the traditional medical system, plants are primarily used
to treat a variety of illnesses. Plants often include a wide variety of phytochemicals with specific functions,
such as flavonoids, terpenoids, phenolphthalein, saponin, tannin, and alkaloids. (sofowara et al.,2014.),
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carried out the initial screening procedure for phytoconstituents. The plants that were chosen for
phytochemical analysis appeared to have the ability to both enhance the health of the consumers who were
tested and serve as a source of effective medications. This research validates the use of various plant species
in medicine (Pradeep et al.2014).

Phytochemicals are organic compounds that are naturally present in grains, fruits, and vegetables.
In contrast to vitamins and minerals, they are nutritionally worthless. On the other hand, they can affect
different bodily functions. Together with other nutrients and dietary fibre, they help the body fend against
illness, slow down the ageing process, and lower the risk of a variety of conditions like high blood pressure,
cancer, heart disease, and stroke (Igwenyi et al., 2011). The findings showed that in addition to their
nutritional worth, the plants under study included a variety of components with significant therapeutic
significance. In support of this, several pieces of evidence were also acquired (Pepsi et al., 2012).

Plant compounds with defensive or disease-preventive qualities are known as phytochemicals. They
are not food. They are unnecessary nutrients that are mostly generated by plants as a means of defence.
Consuming phytochemicals through diet may have a positive impact on health by warding against chronic
degenerative conditions including cancer, heart disease, and neurological illnesses. The majority of foods
have phytonutrients or phytochemicals, including whole grains, legumes, fruits, vegetables, and herbs.
These phytochemicals have great therapeutic potential to treat a wide range of illnesses, either by themselves
or in combination. Food-based phytochemicals with nutraceutical qualities are extremely important because
they protect against a wide range of illnesses and conditions, including cancer, heart disease, diabetes, high
blood pressure, inflammation, microbial, viral, and parasitic infections, psychotic diseases, spasmodic
conditions, ulcers, osteoporosis, and related disorders (Prakash et al., 2012).

3. ANTIOXIDANT POTENTIAL :

A vital mechanism for shielding plants from oxidative damage brought on by a variety of
environmental conditions, including temperature, light, salt, and nutritional restriction, is the antioxidant
response in plants. These main variables cause oxidative stress, which likely damages membranes and
modifies the quantity and composition of antioxidant molecules, hence affecting the tissue's overall
antioxidant activity. Plants are compelled to build defence mechanisms against ultraviolet (UV) radiation
and excessive generation of free radicals through the buildup of antioxidant compounds during high solar
radiation periods and extremely cold temperatures. Antioxidants can protect against the cell damage that
free radicals cause, known as oxidative stress.

This, in turn, may lead to:

e an excessive release of free iron or copper ions

e an activation of phagocytes, a type of white blood cell with a role in fighting infection
e anincrease in enzymes that generate free radicals

« adisruption of electron transport chains
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Figure 2. Corelation between DPPH activity and total phenolic content of 8 Ocimum sps. leaf extracts
(Hakkim et al., 2008).

The damage caused by oxidative stress has been linked to cancer, atherosclerosis , and vision loss.
It is thought that the free radicals cause changes in the cells that lead to these and possibly other conditions.
An intake of antioxidants is believed to reduce these risks. According to one study: “Antioxidants act as
radical scavenger, hydrogen donor, electron donor, peroxide decomposer, singlet oxygen quencher, enzyme
inhibitor, synergist, and metal-chelating agents”. Other research has indicated that antioxidant supplements
may help reduce vision loss due to age-related macular degeneration in older people. Overall, however,
there is a lack of evidence from a trusted Source that a higher intake of specific antioxidants can reduce the
risk of disease. In most cases, results have tended to show no benefit, or a detrimental effect, or they have
been conflicting.

3.1 BENEFITS OF ANTIOXIDANTS:
Antioxidants are helpful in different parts of the biological system as follows:-
e It enhances the immune function
e It helps the oral health
e Decreased risk of kidney stones, reduces obesity
e Mostly epidemiological research and research on tea consumption, concentrated tea extracts may
not be safe
e Prevent food containing fat or oil from going rancid due to oxidation, i.e. developing an unpleasant
odour or flavour.
e Prevent the oxidation of cut fruits (Miller and Britigan, 1997; Ayodele et al., 2015)

4. CONCLUSIONS:

Phytochemicals are nutritional or non-nutritional bioactive plant compounds found in fruits,
vegetables, cereals, and other plant foods. They may have health advantages in addition to basic nutrition,
such as lowering the risk of major chronic diseases. Nature is a unique source of structures of high
phytochemical diversity, many of them possessing interesting biological activities and medicinal properties.
On the basis of review of literature, it concluded that genus Ocimum and genus Plectranthus are highly rich
in phytochemicals properties like antibacterial, antifungal, anti-cancerous, antioxidant, anti-inflammatory,
anti-diabetic activities etc. From present compilation, it is observed that researchers need to establish the
relationship between structure and function along with clinical studies on the efficacy of plants chemical
components. Furthermore, validating the link between the traditional uses and therapeutic effects should be
carried out further, and the toxicity of this plant also should be studied systematically. Well- designed and
strictly controlled clinical trials are also needed to validate safety and efficacy of dose before its
recommendations for human consumption. In conclusion, the future of phytochemical research holds
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immense promise. As we explore their therapeutic potential, we aim to unlock safer and more effective
treatments for various health conditions.
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