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Abstract

The area of phytochemical analysis, which sits at the nexus
of botany, chemistry, and medicine, is vital and active and
sheds insight on the mostly untapped medicinal potential
of local herbs. Our world is home to a remarkable variety
of plant species, many of which have been traditionally
used for their medicinal benefits in diverse civilizations.
Although these tried-and-true treatments have had a big
impact on human health and wellbeing, their full
therapeutic potential is still mostly unrealized. This
abstract explores the significant significance of
phytochemical analysis, which aims to identify the
chemical constituents in charge of these local herbs'
therapeutic capabilities. We can unravel the mysteries of
these herbs' therapeutic properties by examining the
variety of chemical components that make them up.
Alkaloids, flavonoids, terpenoids, and polyphenols are
examples of phytochemicals that have been demonstrated
to exhibit a variety of biological functions, such as
antioxidant, anti-inflammatory, antibacterial, and
anticancer characteristics. We can recognize and use

these chemicals for therapeutic purposes by comprehend

Significance | Phytochemical analysis uncovers medicinal potential in
local herbs, bridging traditional wisdom with modern science for improved
healthcare solutions.
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the complex biochemical composition of local plants. This
study's ramifications go far beyond the confines of the lab.
herbal

complementary therapies may be created as a result of the

New medications, supplements, and
identification of novel chemicals and their therapeutic
potential in local herbs. Additionally, it provides access to
affordable and

particularly in areas with limited access to contemporary

long-lasting healthcare treatments,

medicine. In addition to deepening our understanding of
the richness of the natural world, this frontier has the
potential to completely transform the healthcare sector
by introducing new methods for illness prevention and
holistic well-being.Phytochemical analysis is a ray of hope
in a world that is changing quickly and where there is a
growing need for sustainable and natural treatments. It
provides a link between age-old knowledge and modern
science. This abstract emphasizes the immense potential
that lies within our botanical heritage, waiting to be
harnessed for the benefit of human health and our planet’s
future

Medicinal Potential,
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Introduction

The globe is blessed with an abundant supply of medicinal plants,
which play a crucial role in reducing pain and increasing the misery
of living things and life satisfaction (Bora and Sharma, 2011).

Definitely using flora native to the area is endless, but it's critical to
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identify the essential pharmacological ingredients for protection
from fatal illnesses. Presently, 25% of all prescription drugs are used
by industrialized nations have either been bought or derived from
plants or their products (Hamayaun& Khan2003).Consequently,
traditional plants are regarded as efficient treatments for a variety
of diseases. (Reyes-Esparza and Rodriguez-Frogoso, 2008). The use
of pharmacological plants to treat disease Led to the prevention of
infectious diseases. Interest in conducting research to find new
bioactive substances. More than 100 fresh pharmaceuticals
considering that there are anti-infective and anti-cancer
development in the medical field (Harvey, 2003).

Phytochemicals, by definition, are bioactive compounds found
within plants. These compounds encompass a vast array of
chemical classes, including alkaloids, flavonoids, terpenoids, and
phenolic compounds, each with unique pharmacological
properties. Research in the field of phytochemistry seeks to isolate,
identify, and characterize these compounds, shedding light on their
diverse biological activities. Several studies have showcased the
immense potential of phytochemicals in the treatment of various
diseases, including cancer, cardiovascular disorders, and infectious
diseases (Cragg et al., 2012; Newman and Cragg, 2016).

In order to isolate bioactive chemicals from plants and develop new
therapeutics, there is a resurging interest in new natural product
semisynthesis by Cohen and Carter (2005). Greek for "Bombax"
"CEIBA" (silk cotton tree, a name for silkworm) is a medicinal plant
referred to as "Sumbal" locally Pakistan (Bombacaceae family). It is
a robust tree that grows quickly and reaches a height of around 40
m. (Gupta, 2012; Sint et al., 2013) Height. It loses all of its leaves in
December, and in it begins to bloom in January with vivid scarlet
flowers. It thrives in lowlands and places where about 60 to 450 cm
of rain fall each year. ( Rameshwar et al,2014). Tropical and
subtropical B. ceiba L. trees are indigenous to South and East Asia,
the Indian subcontinent, western Africa, and a region of Australia.
It occurs naturally across India, Taiwan, China, Pakistan, Myanmar
Philippine Islands, Java, Borneo, Sulawesi, Moluccas New Guinea
and Lesser Sunda Island (Sint et al., 2013). Study being conducted
attempts to assess the antioxidant capacity and phytochemical
composition that of Bombax ceiba L.

Numerous investigations have shown that local herbs identified
through phytochemical analysis have therapeutic potential. For
instance, the treatment of malaria has been transformed by
artemisinin, a substance derived from the sweet wormwood plant
(Artemisia annua) (Tu, 2011). Similar to this, curcuminoids, the key
ingredients in turmeric (Curcuma longa), have antioxidant and
anti-inflammatory properties that have prospective therapeutic
applications for disorders like osteoarthritis and inflammatory
bowel diseases (Shishodia et al., 2007).The study of phytochemicals
is a useful tool for finding new drugs. Plants are still the source of

many modern medications, and this heritage is still present. The

discovery and isolation of novel bioactive chemicals from local
plants may result in the creation of brand-new medications with
distinctive therapeutic capabilities. Researchers may be able to
produce treatments that are safer and easier to obtain by utilizing
the old knowledge contained in these botanicals.In conclusion, a
key technique for uncovering the therapeutic potential of local
herbs is phytochemical analysis. It offers as an example of the value
of multidisciplinary research by fusing scientific discovery with
cultural tradition to give us access to safer, more potent
medications. The continual quest to unlock the secrets of these
plants is evidence of the continuing value of the natural world in

healing.

Phytochemical analysis enables researchers and scientists

A essential component of plant science, phytochemical analysis has
received a lot of interest in both academic and commercial settings.
Identifying essential components, comprehending mechanisms of
action, and guaranteeing quality control in the pharmaceutical and
herbal medicine sectors are the main goals of this review's
exploration of phytochemical analysis's many facets.A key
component of botanical research is phytochemical analysis, which
provides insightful information on the bioactive substances present
in plants. Numerous research have underscored the importance of
this analytical method over the years. With an emphasis on its
significance in finding important compounds, comprehending
mechanisms of action, and guaranteeing quality control in the
pharmaceutical and herbal medicine sectors, this review examines
the numerous facets of phytochemical analysis.

Identifying Key Compounds

To find and isolate bioactive chemicals in plant extracts is one of the
main goals of phytochemical analysis. In order to accomplish this,
scientists have used a range of methods, including spectroscopy and
chromatography. The effectiveness of this strategy has been
demonstrated by studies like those of Zhang et al. (2017) on the
phytochemical study of traditional Chinese medicinal herbs.
Alkaloids, flavonoids, and terpenoids, among other substances,
have been identified by researchers as being specifically responsible
for the medicinal qualities of plants through these investigations.As
an illustration, Smith et al. (2018) carried out a thorough
investigation into the phytochemical analysis of traditional
medicinal herbs, identifying certain chemicals responsible for their
therapeutic effects. The use of these substances in alternative
medicine and the creation of targeted drugs have both been made
possible by this knowledge.

Flavonoids: The term "flavonoids" refers to a large class of secondary
metabolites in plants that are mostly derived from benzo-g-pyrone
(chromane-type skeleton with a phenyl substituent in the C2 or C3
position), which is best known as the distinctive purple, red, and

blue anthocyanin pigments of plant tissues (Huang et al., 2012).
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According to Peterson and Dwyer (1998), flavones are mostly found
in herbs, flavanones in citrus fruits, isoflavonoids in legumes,
flavonols in all fruits and vegetables, and anthocyanins and
catechins in fruits. Figure 1 (de Rilke et al., 2006) depicts the main
flavonoid subclasses. Flavonoids are divided into six types based on
their chemical structures: flavonols, flavones, isoflavones, flavanols,
flavanones, and anthocyanidins (Tripoli et al., 2007).

Terpenoids: Terpenoids, also known as isoprenoids, are naturally
occurring chemicals with over 40,000 structurally unique molecules
that have been identified from a wide range of plant, animal, and
microbial species. Terpenoids made up of "isoprenoid" units are
categorized based on how many are present in the molecule, such
as:

1) Hemiterpenoids (1 isoprene unit)

2) Monoterpenoids (2 isoprene units)

3) Sesquiterpenoids (3 isoprene units)

4) Diterpenoids (4 isoprene units)

5) Sesterterpenoids (5 isoprene units)

6) Triterpenoids (6 isoprene units)

7) Tetraterpenoids (8 isoprene units)

8) Polyterpenoids (large number of isoprene units)

In addition to having anti-parasitic, anti-fungal, anti-viral, anti-
hyperglycemic, anti-microbial, immunomodulatory,
antispasmodic, anti-inflammatory, and anti-allergenic qualities,
terpenoids are helpful in the prevention and treatment of many
disorders, including cancer. Terpenoids can also be utilized to
safeguard agricultural products when storing them because they are
known to have insecticidal qualities (Thoppil & Bishayee, 2011).
Steroid: Steroids are terpenoids, which are lipids distinguished by
their carbon skeleton and which have four interconnected
cycloalkane rings (three with six members and one with five
members). The oxidation state of the functional groups linked to
the rings and the oxidation state of the rings distinguish different
steroids. ~ Steroids  (androgens, progestogens, estrogens,
mineralocorticoids, and glucocorticoids) are primarily responsible
for governing metabolism, sexual organ function, and other
biological variations between sexes.Digestive processes are aided by
steroids in the form of bile salts (such as salts of cholic and
deoxycholic acid and their taurine conjugates and glycine). In
addition, a variety of diseases, including those brought on by
hormone deficiency or abnormal production, cancers, allergic
reactions, and rheumatoid arthritis, are treated with synthetic
steroids such as hydrocortisone, oestrogens, corticosteroids,
squalamine, methylprednisolone, androgens, and
glucocorticosteroids (Bhawani et al., 2011). This knowledge has
paved the way for targeted drug development and the utilization of
these compounds in alternative medicine. The above are key
identification of active constituents for drug development and the

optimization of herbal remedies.

Understanding Mechanisms of Action
Analysis of phytochemicals aids in deciphering the complex
mechanisms of action of these beneficial substances. Researchers
can create specialized treatments or interventions by researching
how these substances interact with the human body and gaining
knowledge about their possible health advantages. Beyond
identifying compounds, phytochemical study explores the complex
This

demonstrated in Smith and Jones's (2019) research, which focuses

bioactive molecule's methods of action. concept is
on understanding how chemicals produced from plants interact
with human cells. They gained understanding of the mechanisms
through which these chemicals exert their effects by examining
cellular reactions, signaling cascades, and receptor interactions. In
the context of personalized medicine, this knowledge is essential for
creating focused therapies and interventions. Brown and Williams
(2019) investigated the molecular interactions between substances
originating from plants and human cells in their study. They
provide insight into how these substances affect biological functions
by phytochemical analysis, which has ramifications for the
development of new drugs and the practice of personalized
medicine.

Quality Control in Pharmaceutical and Herbal Medicine

In order to maintain the consistency and quality of these products,
protect consumer health, and comply with regulatory requirements,
quality control is an essential component of the pharmaceutical and
herbal medicine industries. Phytochemical analysis is a key tool in
this process because it enables the evaluation of the chemical
composition of herbal products. Patel et al. (2020) demonstrated
that quality control is a critical factor in ensuring the safety and
efficacy of products.

Patel et al. (2020) and Practical Application: A comprehensive study
by Patel and colleagues (2020) demonstrates the usefulness of
phytochemical analysis in verifying the quality of herbal items.
Their research serves as an example of how this analytical approach
can be utilized successfully in practical situations to authenticate the
chemical make-up of nutritional supplements and herbal
treatments. The work of the researchers comprised a methodical
examination of numerous herbal items from diverse producers and
batches. The goal was to demonstrate the variety of goods on the
market, which reflected the difficulty of quality control in the herbal
medicine sector.Confirming the existence and quantity of certain
bioactive components in these herbal preparations was a key
component of Patel et al’s investigation. The researchers used
sophisticated analytical methods including mass spectrometry and
high-performance liquid chromatography (HPLC) to accomplish
this. They were able to use these techniques to quantitatively
evaluate the concentrations of important substances such as

alkaloids, flavonoids, and polyphenols.
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The goods analyzed in Patel et al’s research met established
regulatory standards, which was confirmed by phytochemical
analysis. Regulations governing the allowable concentrations of
particular chemicals apply to herbal products. Manufacturers can
prove compliance with these criteria and guarantee that their
products are able to be sold lawfully by using phytochemical
analysis. The study also showed how well phytochemical testing can
identify adulteration in herbal items. Manufacturers frequently add
unlisted substances or diluted herbal medicines with fillers, which
is known as adulteration. Any differences or adulteration can be
found by a thorough investigation of the chemical composition,
upholding the integrity of the herbal medicine sector. Consumer
safety is ultimately ensured by the use of phytochemical analysis in
quality control. Herbal products are made safer and more efficient
by checking the presence and quantity of certain ingredients,
ensuring conformity with rules, and identifying adulteration.
Customers can trust that the goods they buy are genuine and of high
quality, fostering a more wholesome and open herbal medicine
sector.In conclusion, Patel et al.'s research serves as an actual
illustration of how phytochemical analysis is applied to quality
control in the pharmaceutical and herbal medicine sectors. In order
to validate the presence and quantity of particular components,
ensure regulatory compliance, protect consumer safety, and
ultimately sustain the quality and integrity of herbal products
offered on the market, this analytical technique is essential.
Methods of Phytochemical Analysis

Chromatography

Chromatography is a fundamental analytical chemistry method
that makes it possible to separate, identify, and quantify molecules
inside intricate mixtures. It has a long history and has continuously
changed, offering a range of applications across numerous scientific
fields.Chromatography has a long history, starting with Mikhail
Tsvet’s introduction of the idea in the early 20th century. He used a
calcium carbonate-filled glass column to separate plant colours. His
research served as the

starting point for contemporary

chromatography methods.The differential partitioning idea
underlies chromatography. Using their affinity for two phases al)
stationary phase and a mobile phase 2) analytes in a sample are
sorted. A solid support (as in column chromatography) or a thin
layer (as in TLC) can serve as the stationary phase. In liquid or gas
chromatography, the mobile phase can be a liquid or a gas. The
particular chromatographic technique is determined by the phases
and mechanism chosen.

High-Performance Liquid Chromatography (HPLC): The capacity of
HPLC to identify and quantify specific chemicals within plant
extracts makes it a widely used method in phytochemical analysis.
It is based on the idea of liquid chromatography, in which
substances are separated depending on how they interact with a

stationary phase by the use of a liquid mobile phase. For measuring

substances like flavonoids, alkaloids, and phenolic acids, this
approach is especially helpful. You can learn more by reading the
article by Cacciola et al. (2017) in "Journal of Chromatography B"
titled "HPLC-DAD and UHPLC-ESI-Q-TOF determination of
phenolic compounds in 'Cipolla di Giarratana' red onion." This
study sheds light on how to characterize phenolic components in
red onions using HPLC.

Gas Chromatography (GC): Essential oils and other volatile
chemicals, which are frequently present in plant extracts, can be
analyzed with the help of GC. It works by using the gas-liquid
chromatography principle, in which a gaseous mobile phase
separates substances based on how they interact with a liquid
stationary phase. For more information, see the article by Raut and
Karuppayil (2014) titled "A Status Review on the Medicinal
Properties of Essential Oils" in the journal "International Scholarly
Research Notices." This review talks about the value of GC in
identifying the chemical make-up of essential oils and their
therapeutic effects.The examination of volatile chemicals has been
completely transformed since Archer J.P. Martin and Richard L.M.
Synge developed gas chromatography in 1941. Their research on
the partition chromatography principle paved the way for a wide
range of uses, particularly in the petrochemical, pharmaceutical,
and environmental industries..

Chromatography has uses in many different industries, including
forensics, environmental analysis, food quality control, and
M. Miller and Jane C. Miller’s “Gas
Chromatography” from 2000 and Janusz Pawliszyn and Hua-

medicines. James

Zhong’s  “High-Performance Liquid Chromatography in
Environmental Chemistry” from 2001 are two seminal references in
these fields for GC applications and HPLC environmental studies,
respectively.

Spectroscopy

Spectroscopy methods have emerged as invaluable tools for
researchers seeking to elucidate the structure and properties of
phytochemicals, enabling a deeper understanding of their behavior.
Phytochemicals are often analyzed qualitatively and quantitatively
using UV-Vis spectroscopy. By measuring how much ultraviolet
and visible light molecules absorb, this method can reveal
information about electronic transitions ( Smith, J. Et al. 2019) The
observed absorption spectra can provide important information
about the existence of conjugated systems and the identification of
certain functional groups. To help in the quality control of plant
extracts, researchers have successfully employed UV-Vis
spectroscopy to calculate the concentration of phytochemicals and
evaluate their purity.Another essential instrument for analyzing
phytochemicals is infrared spectroscopy. The functional groups and
chemical make-up of phytochemicals are revealed by this method,
which takes use of the vibrations of chemical bonds to create

distinctive spectra. By analyzing distinctive absorption bands,
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scientists have used IR spectroscopy to distinguish between diverse
types of phytochemicals, such as alkaloids, flavonoids, and
terpenoids. This technique is very helpful for identifying functional
groupings linked to particular biological activity ( Patel, A. et al,
2020).

Nuclear Magnetic Resonance (NMR) spectroscopy stands as one of
the most powerful and versatile techniques for characterizing the
structural and conformational aspects of phytochemicals. NMR
spectroscopy provides valuable information on the connectivity of
atoms within molecules, spatial arrangement of functional groups,
and the presence of chiral centers. Researchers by Smith, A. Et al.
(2021) employ both one-dimensional (1D) and two-dimensional
(2D) NMR experiments to gather a comprehensive structural
profile of phytochemicals.Identification of the hydrogen atoms
inside the molecule and knowledge of their immediate chemical
surroundings are made possible by one-dimensional proton NMR
(IH-NMR) spectra. Similarly, information on the chemical
surroundings of carbon atoms may be found in carbon-13 NMR
(13C-NMR) spectra. Researchers can determine bond connectivity
and chemical group types by analyzing coupling constants and
chemical shifts in these spectra.Researchers can look at through-
space and through-bond interactions between atoms using two-
dimensional NMR studies like Correlation Spectroscopy (COSY),
Multiple (HMBC),

Heteronuclear Single Quantum Coherence (HSQC). These tests are

Heteronuclear Bond Correlation and
especially useful for understanding the intricate structures found in
phytochemicals because they help build the structural framework
with more accuracy.An essential tool for phytochemical study,
NMR spectroscopy is non-destructive and requires nothing in the
way of sample preparation. The atomic level of data provided by
NMR enables the explanation of complex structural features, which
are crucial for comprehending the biological actions of
phytochemicals.

Integration of several spectroscopic methods, including UV-Vis,
IR, and NMR spectroscopy, to produce a thorough and synergistic
approach to identifying these substances is an emerging trend in
phytochemical investigation.Researcher by Johnson, M. et al
(2022) gain a comprehensive understanding of phytochemicals by
combining UV-Vis spectroscopy, which recognizes chromophores
and conjugated systems, with IR spectroscopy, which identifies
certain functional groups, and NMR spectroscopy, which offers
precise structural details. In the case of complex phytochemicals,
this multimodal method offers the benefit of providing more
precise and thorough characterizations.Additionally,
computational chemistry techniques can be used to confirm the
results of various spectroscopic approaches. The capacity to
evaluate structural elucidation and acquire understanding of
potential biological interactions of phytochemicals is made possible

by computational methods such as molecular modeling, density

functional theory (DFT), and others. By bridging the gap between
theoretical expectations and experimental results, this integrated
method advances our knowledge of these molecules as a whole.

In several scientific and commercial fields, including as medicines,
nutrition, and agriculture, the use of spectroscopic methods, such
as UV-Vis, IR, and NMR spectroscopy, in defining phytochemicals
is crucial. These methods are crucial resources that provide
researchers the ability to decipher the intricate structural details of
phytochemicals, comprehend their functional groupings, and
forecast their biological actions.The importance of spectroscopy in
phytochemical analysis will remain crucial as the demand for
natural goods, functional meals, and complementary medications
increases on a worldwide scale. Combining several spectroscopy
techniques with computational strategies provides a thorough and
multidisciplinary strategy for examining the structure and
characteristics of these various molecules.

Spectrometry

The uses for mass spectrometry are numerous. The identification
and description of proteins and peptides in proteomics are made
possible by MS (Yates et al., 1995). It is essential for profiling and
measuring tiny molecules in metabolomics (Dettmer et al., 2007).
MS is also used in forensic science, environmental investigation,
and drug development, demonstrating its applicability in a variety
of fields (Cooks et al., 2006).Mass spectrometry has seen numerous
new trends emerge in recent years, broadening its uses. Surfaces and
biological samples may now be analyzed in situ using ambient
ionization methods such desorption electrospray ionization (DESI)
(Venter and Cooks, 2007) and direct analysis in real time (DART)
(Cody et al., 2005). Without the requirement for time-consuming
sample preparation, these approaches provide quick and flexible
analysis.

Mass spectrometry’s capabilities have been substantially improved
by recent developments. The accuracy and precision of
measurements have increased thanks to the development of high-
(HRMS) (Makarov, 2000).

Additionally, the separation of isomeric molecules has been made

resolution mass spectrometry
possible by the introduction of ion mobility spectrometry (IMS) in
conjunction with mass spectrometry (MS) (Eiceman and Karpas,
2005).Mass

proteomics, the worldwide study of proteins. In order to

spectrometry has been extremely helpful for

understand  complicated biological systems, quantitative
proteomics approaches, such as stable isotope labeling and label-
free procedures, have become crucial (Aebersold and Mann, 2003).
Proteome coverage and accuracy have both increased because to the
development of data-independent acquisition (DIA) techniques
(Gillet et al., 2012).

Mass spectrometry encounters difficulties despite its numerous
advantages. The complexity of the data created is a difficulty and

necessitates the use of advanced data analysis methods (Misra and
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van der Heeft, 2010). To increase the number of analytes that may
be investigated, it is also necessary to make advances in sample
preparation and ionization techniques (Cech and Enke, 2001). In
order to further improve MS’s capabilities, future initiatives may
entail combining it with different methodologies like
chromatography or imaging (Van Berkel et al., 2018).

Bioassays

Research in phytochemistry, pharmacology, and natural product
development now heavily relies on bioassays, which measure the
biological activity of plant extracts. These tests aid in our
comprehension of how plant molecules impact living things,
revealing information about possible medicinal agents and
environmental effects.Bioassays encompass a wide range of
techniques and applications, including:

In Vitro Cell-Based Assays: In these tests, plant extracts are applied
to grown cells, and their effects on cell viability, proliferation, or
certain molecular pathways are evaluated. Commonly used
methods include the MTT test (Mosmann, 1983) and luciferase
reporter assays.

Pharmacological Discovery: The identification of prospective
pharmacological drugs depends on bioassays. Plant extracts are
tested by researchers for potential therapeutic effects against many
illnesses, including cancer, diabetes, and infectious diseases,
providing promising leads for drug development (Butler et al,
2004).

Natural Product Chemistry: Plant extracts' bioactive components
must be isolated and identified using bioassays. As a result, it is
easier to understand the molecular underpinnings of biological
activity (Sarker & Nahar, 2007).

Biodiversity Conservation: Bioassays guide the sustainable
utilization of plant resources by identifying valuable species and
informing conservation efforts (Kala, 2005).

Validation of Traditional Medicine: By offering empirical support
for the therapeutic use of plants, bioassays fill the gap between
conventional medical knowledge and contemporary research
(Heinrich et al., 2009).

The evaluation of the biological activity of plant extracts requires
the use of bioassays. They have a well-established place in
pharmacological research, natural product chemistry, safety
evaluation, and traditional medicine validation. Bioassay methods
have the potential to speed up the identification of new medicinal
agents and promote environmentally friendly phytochemical
procedures as they develop.

Tumeric ( Curcuma longa )

Turmeric, also known as curcuma longa, is a perennial plant that
belongs to the Zingiberaceae (ginger) family and is widely farmed
in Asia, mostly in India and China. The plant's rhizome, which is
utilized for medicinal purposes, produces yellow talc. The source of

Curcuma longa is dried. The component that gives curry powder its

color is turmeric bright yellow hue. It goes by several names, such
Arab curcuma, saffron from India, and haridra (Sanskrit, Ayurvedic
medicine), Kyoo, or Jianghuang (yellow ginger in Chinese)
(Japanese) Ukon (Kunnumakkara et al,2008).The flavonoid
Curcuminoids, a combination of curcumin (diferuloylmethane),
monodexmethoxycurcumin, and other compounds, are the
turmeric’s active ingredients. Bisdesmethoxycurcumin About 20%
of curcumin is 90% of turmeric’s curcuminoid content. Other
Proteins, carbohydrates, and resins are examples of components.
The active ingredient with the most studies is curcumin, which
includes 0-3.4% of fresh turmeric (Khwaja et al,2004 ).
Phytochemistry of Turmeric:

Turmeric com (5.1%), protein (6.3%), carbohydrates (69.4%),
(3.5%) and moisture (13.1%). Essential oil through steam
distillation of turmeric rhizomesp sabinene (0.6%), borneol (0.5%),
a-phellandre cineol (1%), sesquiterpines (53%), zingiberene (2
curcumin (diferuloylmethane) (3-4%). Turmeric c volatile as well
as nonvolatile compounds. compounds are turmerone, zingiberene,
curlon turmerone. The nonvolatile components inc curcuminoids
(Biswas et al,2004). Turmeric is an oleoresin which is consists
volatile oil fraction and a heavy yellow-brown fr comprises a large
number of curcu sesquiterpenoids and monoterpenoids. The
components of turmeric include the flavonoid and different volatile
oils like turmeron, gingibaron and atlanton (Singh et al, 2012).
Curcumin (diferuloylmethane) a phenolic diketone, is accountable
for the bright yellow colour, of the turmeric and consist of curcumin
I (94%), II (6%) and III (0.3%). Many other phenolic ketones like
demethoxycurcumin and bis-demethoxycurcumin are also present
in the the rhizomes of Curcuma longa. The essential oil of turmeric
have been examined by liquid chromatography and reported to
comprise of a-pinene, sabinene, myrcene, B- pinene, a-
phellandrene, C-aldehyde, linalool, 1,8-cineole, p-cymene, geraniol
methyl heptanone and caryophyllene (Mujeeb et al,2013).

The yellow colour compounds are three curcuminoids; curcumin
(diferuloylmethane), bisdemethoxycurcumin and
demethoxycurcumin (Sakhya et al, 2013). Turmeric acts like a
therapeutic agent against various chronic complications like
diabetes, cancer, cardiovascular problems, inflammatory diseases
and neurodegenerative problems such as Alzheimer's disease,
epilepsy and Parkinson's disease (Eckel et al,2008). Phenolic
compounds are powerful antioxidants which defend the human
body against free radicals in Figure 2. Turmericis considered to be
abundant in phenolic components such as curcuminoids that grab
the antioxidant activity of turmeric. Curcuminoids avert the
development of free radicals. Amongcurcuminoids, Curcumin
demonstrated great antioxidant and immunosuppressive activity in

animals (Aida et al,2011).

Chemical test
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Chemical tests for turmeric often focus on the detection of its active
compound, curcumin. Here are some common tests:

Paper Chromatography: The components of turmeric are separated
using paper chromatography depending on how differently they
move through a porous material. Filter paper is coated with
turmeric extract, which is then allowed to migrate in a solvent
(often a blend of ethyl acetate and hexane). Curcumin is one of
several substances that will move at various speeds.

Lead Acetate Test: Lead complexes with a unique hue are created
when curcumin interacts with lead acetate.Lead acetate solution is
combined with turmeric in the procedure. Curcumin is present
when a black precipitate (also known as lead turmeric) forms.
Alkaline Hydroxide Test: Curcumin reagiert empfindlich auf
alkalische Umgebungen, was dazu fiihrt, dass es rot wird. Turmeric
and a dilute sodium hydroxide solution are mixed. Die Verfirbung
in rot bestatigt die Anwesenheit von Curcumin

Vanillin Test: In the presence of concentrated sulfuric acid,
curcumin reacts with vanillin to create a colored complex. Turmeric
extract, vanillin und concentrated sulfuric acid are mixed. Die
Bildung einer roten Farbe zeigt die Anwesenheit von Curcumin.
Below table give review of test apply to phytochemical Compound

and have a reaction of these compounds.

Medical properties

Anti-inflammatory properties

It was discovered that oral administration of curcumin was just as
effective as cortisone or phenylbutazone in cases of acute
inflammation. administering curcuma longa orally decreased
inflammatory swelling significantly (Cronin et al,2003). Longa's C
inflammation may be linked to to prevent the production of both
inflammatory prostaglandins during the production of neutrophils
from arachidonic acid Inflamatory conditions.

LOX, COX,

thromboxane, nitric oxide, elastase, hyaluronidase, collagenase, and

phospholipases, leukotrienes, prostaglandins,
monocyte activity are also inhibited by curcuminoids. Interferon-
induced protein, TNF, and chemoattractant protein-1 Interleukin-
12, too. Additionally, they lessen prostaglandin inhibition of
leukotriene biosynthesis and the route of lipoxygenase (Walker et
al,2004).

43 kidney transplant recipients participated in an RCT to examine
the impact of 480 mg of curcumin and 20 mg of quercetin (per
capsule) on delayed graft rejection (DGR) patients. Two of the 39
individuals who finished the research were 14 members of the
control group as opposed to none had DGR either of the therapy
groups. Early performance (significant) serum creatinine was lower
48 hours after the transplant, reached in 43% of patients in the
control group, 71% of subjects in the individuals receiving low-dose
therapy. Given the quantity of the combination included little

quercetin; instead, the bulk of Curcumin's anti-inflammatory

properties are suggested to contribute to the advantage antidiabetic
kidney

transplantation features include induction of the proinflammatory

action, etc. Potential methods for better early
cytokines and the enzyme hemeoxygenase, and related free radical
scavenging

Strong antioxidant activity, comparable to that of vitamins C and E,
is demonstrated by water- and fat-soluble preparations of turmeric
and its curcumin component. According to research on ischemia,
pretreatment with curcumin lessened the effects of the condition on
the heart (Rastogiet al,1995). Bovine aortic endothelial cells were
used in an in vitro experiment to evaluate curcumin's impact on
endothelial heme oxygenase-1, an inducible stress protein. Cellular
protection against oxidative damage was increased as a result of
curcumin incubation (Foresti et al,2000).

Antioxidant properties

The phorbol myristate acetate + anti-CD28 pathway of T-cell
proliferation was discovered to be blocked by curcumin (Johnston
et al,1998). Additionally, curcumin lessens the injury to the testicles
brought on by exposure to di-n-butylphthalate Glutathion (GSH),
a rise in testosterone levels, and (DBP) the activity of glucose-6-
phosphate dehydrogenase (G6PD), and Malondialdehyde (MDA)
levels are declining. These features may be brought on by
curcumin’s inherent antioxidant properties. (Abe R et al,2002).
There has been limited clinical study on curcumin’s therapeutic
potential for pancreatitis, and this research has mainly concentrated
on its antioxidant qualities. However, studies show the
Inflammatory response is crucial for the growth of harm to tissue
after pancreatitis. Consequently, it appears likely to be a curcumin-
like anti-inflammatory drug effective against several molecular
targets involved in inflammation and shown to lower animal
inflammatory markers pancreatitis model. In one pilot research, the
impact of Curcumin for individuals with tropical pancreatitis.At
baseline and six weeks, the treatment’s impact on pain patterns,
erythrocyte (MDA; a lipid
peroxidation), and glutathione (GSH) Weeks. Among those who
drop in MDA

concentrations. Additional study is required to determine how lipid

malonylaldehyde marker of

took curcumin, there was a significant

peroxidation affects pain and other Pancreatitis symptoms are
present.

Heart Disease

The potential heart health advantages of curcumin are supported by
a number of methods.

Endothelial Dysfunction: The development of heart disease is
significantly influenced by the endothelium's (the blood vessels'
inner lining) dysfunction. According to research, curcumin
promotes healthy blood vessel dilation by enhancing endothelial
function (Colletti et al,2016).Reducing Inflammation: Heart disease
is significantly influenced by chronic inflammation. Curcumin may

be useful for lowering the risk of heart disease because it can reduce
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inflammation by blocking inflammatory molecules (Franks et
al,2010).Oxidative

development. The antioxidant properties of curcumin help prevent

stress  contributes to  atherosclerosis
oxidative blood vessel damage (Howells et al,2014)
Hepatoprotective Effects

Insbesondere aufgrund seiner antioxidanten Eigenschaften und
seiner Fahigkeit, die Produktion pro-inflammatorischer cytokines
zu verringern, zeigte Turmeric dhnliche Eigenschaften, die sowohl
hepato- als auch reno-protective sind ( Roshan et al,2017) Animal
experiments have shown that turmeric has hepatoprotective effects
from several hepatotoxic insults, such as carbon tetrachloride
(CClY),

Aspergillus aflatoxin. In rats with CCl4-induced acute and subacute

galactosamine, acetaminophen (paracetamol) and
liver injury, curcumin administration significantly reduced liver
injury in comparison to controls. When tested on ducklings
infected with Aspergillus parasiticus, extract of turmeric is very
effective, inhibiting the production of fungal aflatoxin by 90%. This
is because sodium curcuminate, a salt of curcumin, also has
choleretic effects by increasing the biliary excretion of bile ( Akram
et al,2010).

Major ginseng-using nations include China, Korea, and Siberia.
Small-scale commercial ginseng production was also practiced in
Germany, France, Holland, and England. The name ginseng, also
known as Jen Sheng, is derived from a Chinese word that means
“man-herb,” although the Greek word for the same plant, Panax,
means “all heal.” Figure 1 depicts the male root of ginseng. The Li
Shizen-founded Compendium of Materia Medica described
ginseng as a "superior tonic" in comparison to other herbal
medicines in 1596. Ginseng is considered the most widely used
herbal treatment since it is used all over the world. It is a member
of the Panax genus, which includes the species Panax quinquefolius,
Panax ginseng, and Panax notoginseng, which are known by the
popular names American ginseng, Korean ginseng, and South
China ginseng. Panax japonicas, Panax vietnamensis, and Panax
pseudoginseng are among the additional species. Where Panax
ginseng is primarily grown, all species are considered to be wild.
Key Compound

In comparison to other well-known Panax spp. Like Korean
ginseng (KG, Panax ginseng), American ginseng (AG, Panax
quinquefolium), and Sanchi ginseng (Panax notoginseng (PN)),
research has been conducted on VG in great detail, particularly in
the areas of chemical composition and pharmacological activity. In
comparison to KG, which has hundreds of publications, VG has just
100, according to the PubMed database. 52 ginsenosides, or
saponins, known as ginsenosides, have been recorded from VG
phytochemically, and majonoside R2 (MR2), which was discovered
to have liver-protective and anticancer activities, is one of their key
constituents.These biologically active saponins are the principal

constituents of ginseng and are classified into various types,

including Rb1, Rgl, Re, Rd, and many others. These ginsenosides
are responsible for the adaptogenic and medicinal properties of
ginseng.

Chemical Test:

The subterranean components (root and rhizome) of VG have
received special attention in the reported phytochemical studies.
Since the initial report in 1993(7), 52 distinct saponins—mostly of
the dammarane triterpene type—have been characterized. With the
exception of two oleanane-type saponins (ginsenoside Ro and
hemsloside Ma3), these can be further divided into protopanaxadiol
(PPD), protopanaxatriol (PPT), and occotillol (OT) subtypes
(Yamasaki et al,1993)

The main saponins in VG are ginsenoside Rb1l, G-Rb2, Rd, G-Rd,
Re, G-Re, Rg, G-Rgl, majonoside R1, MR2, notoginsenoside R1,
VRI1, Vinaginsenoside R2, and Vinaginsenoside R11 . It soon
became clear that VG's saponin content is not only larger in yield
but also more varied in terms of both structural skeleton and
number than that of AG and KG in raw or unprocessed material.
The roots of AG and KG contain around 40 saponins of the PPD
and PPT classes. Particularly, VG predominates OT-type saponins
such MR1, MR2, VRI, and VR2 with >50% total saponin content,
and MR2's extremely high yield (about 5%) is noteworthy (JH, et
al,2013) These results could be related.in chemotaxonomy of VG
and Panax species

Red ginseng, which has been heated or steam-treated, has been
utilized more frequently. In a similar vein, steamed VG was recently
studied, and the findings revealed that during steaming, the
contents of polar ginsenosides, such as in Figure 3 Rb1, Rc, Rd, Re,
and Rgl, were rapidly decreased, whereas less polar ginsenosides,
such as Rg3, Rg5, Rkl, Rk3, and Rh4 were increased. On steaming,
however, OT saponins, which lack a glycosyl moiety at the C-20
position, were mostly stable.( NK, et al,2014).

Medical properties

Ginseng is considered a miracle source of multifaceted
pharmacological activities such as anti-inflammatory, anticancer,
antifungal, antibacterial, antiviral, immune-booster, antidiabetic,
and antioxidant activitiesThe bioactive of ginseng has the power of
interaction with membrane-bound ion channels, cell membranes,
and extracellular and intracellular receptors which as consequences
causes alteration at the transcriptional level. The extracts of Ginseng
had shown protective effects on hepatocytes and liver injury
Anti-inflammatory

Inflammation is an unregulated reaction brought on by diseases
such as metabolic disorders, autoimmune diseases, cardiovascular
problems, or allergies; on the other side, it is a reaction of our body
to dangerous stimuli such tissue damage. Numerous steroids,
nonsteroids anti-inflammatory drugs, and immunosuppressants
are used to treat and manage inflammatory crises. Acute

inflammation and chronic inflammation are two different types of
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inflammatory reactions. Acute inflammation and chronic
inflammation are two different types of inflammatory reactions.
While chronic inflammation lasts more than four weeks, acute
inflammation lasts seven days or a week. When there is
inflammation, Thl cells (which create cytokines like IL-2,
interferon (IFN)-, TNF-, and others) are inhibited by Th2 cells,
which release cytokines like IL-4, IL-6, IL-10, and transforming
growth factor-. While diverse situations with unbalanced Th1/Th2
responses lead to chronic inflammation, the mutual balance
between Thl and Th2 responses in inflammation quickly returns
acute inflammatory conditions to normal (Park et al,2009).
Ginseng has been shown to have anti-inflammatory properties in
several in vivo, in vitro, and clinical trials. The anti-inflammatory
effects of gensenosides Rb1, Rgl, Rg3, Re, Rd, Rh1, Re, Rf, Rg5, Rg6,
Rh3, Rkl, Ro, and Rzl have been shown (Im D-S,2020). This is
because these compounds negatively regulate the production of
pro-inflammatory cytokines (TNF-, IL-1, and IL-6) and enzymes in
M1-polarized macrophages and microglia.

Anti-cancer activity

Cancer is ranked as the second biggest cause of mortality
worldwide, accounting for 9.6 million deaths, or one in every six, in
2018, according to the World Health Organization. While stomach,
liver, prostate, lung, and liver cancer are prevalent cancers in males,
women are more likely to get cervical, thyroid, lung, colorectal, and
breast cancer. Cancer is the uncontrolled spread of aberrant cells
into nearly any organ or tissue of the body. If the cells move outside
of their normal borders, they then invade other tissues and
organs.Plants played a significant part in the creation of anti-cancer
product for many years, and natural products have been a valuable
source of agents for treating cancer. An all-purpose herb called
ginseng is used to cure and prevent cancer. It has been utilized as a
chemopreventive and to enhance the quality of life for cancer
patients (Wang et al,2014).

Through the MDR-1 related protein, ginseng extract can cause the
standard anticancer medication to become chemosensitized. When
combined with an anticancer drug, ginseng has also demonstrated
areduction in drug-induced toxicity. For instance, the ginsenosides
Rh4 and Rk3 reduce the dose-dependent nephrotoxicity caused by
cisplatin, though the mechanism and the structure-activity
relationship with other ginsenosides are still being investigated by
Baek et al. (Kang et al,2003). Ginseng polysaccharides, which
include the fractions WGPA-1-RG, WGPA-2-RG, WGPA-1-HG,
WGPA-2-HG, WGPA-3-HG, and WGPA-4-HG, are also known to
be anticancer agents. Ginseng pectin is known to inhibit the activity
of proteins associated with the progression of cancer (Wang et
al,2014).

Antimicrobial

Antimicrobial activity, which is defined as the action against the

development of microorganisms or by their destruction, is derived

from the Greek terms anti- meaning against, mikros meaning small,
and bios meaning life. Microorganisms might be bacteria, fungus,
viruses, parasites, or worms. Antiviral activity is the action of
eradicating a virus, preventing it from replicating, and preventing
the virus from proliferating and reproducing.

In genetically heterogeneous animal models, the antiviral efficacy of
fermented Panax ginseng extracts against a wide range of influenza
viruses (HIN1, H3N2, H5N1, and H7N9) was examined. More
components of the saponins found in fermented ginseng extracts
have been found to have antiviral protection against influenza
viruses than nonfermented ginseng extract. The Panax notoginseng
root was examined using both in vitro and in vivo studies in order
to produce a novel vaccine and antiviral medication against
influenza viruses. The Panax notoginseng root boosted the NK cell
activity of mice splenocytes and reduced mortality brought on by
the influenza A virus by 90% (Jang et al,2017).The antifungal
properties of Notoginseng, the ginseng root, were examined against
the fungi Epidermophyton floccosum, Trichophyton rubrum, and
Trichophyton mentagrophytes. It was necessary to determine the
mechanism of antifungal activity in order to determine if it was
caused by contact with the fungal cell membrane and compromised
membrane integrity. According to the findings, ringworm can be
treated with notoginseng saponin (Guixing et al,3017).
Antioxidant

By preventing oxidative chain reactions, antioxidant activity limits
and inhibits the oxidation of nutrients. By stabilizing or
deactivating free radicals before they hit targets in a biological cell,
herbal antioxidants stop harmful processes brought on by oxidative
stress. Free radicals have a key role in the development of many
illnesses, including cancer, diabetes, inflammation, senile dementia,
asthma, liver damage, and many more. Free radicals can be
produced by a number of things, including phagocytic cells,
alcohol, tobacco, smoking, pesticides, and pollution.Due to its
greater amount of total saponin, phenolic, and flavonoids than
white and red ginseng, Panax ginseng demonstrated higher levels of
free radical scavenging action in vitro and in vivo. Lipid
peroxidation, antioxidant enzyme activity models, free radical
scavenging activity assays, and reducing power assay methods are
used to investigate antioxidant activity (Chung et al,2016).

Serum levels of reactive oxygen species (ROS), malondialdehyde
(MDA), total antioxidant capacity (TAC), catalase, superoxide
dismutase (SOD), glutathione reductase (GSH-Rd), glutathione
peroxidase (GSH-Px), and total glutathione content were measured
in a study on the antioxidant effects of Panax ginseng in 82 healthy
volunteers. The healthy participants validated P. Ginseng’s ability
to act as an antioxidant. To characterize the antioxidant action of P.
Quinquefolius, which contains ginsenosides, affinity DPPH-stable
free radical, metal chelation, and hydroxyl free radicals were studied
(Park HJ, et al 2011).
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Echinacea (Asteraceae)

Although demand for herbal treatments for a variety of disorders
has increased recently, it is unquestionably one of the oldest types
of medicine (Lindstrom et al., 2014). According to Hossain et al.
(2014), more than 80,000 plant species have been utilized as
medicines throughout history. Coneflower is a common name for
the genus Echinacea (Asteraceae), a family of perennial flowering
plants endemic to North America (Caruso & Gwaltney, 2005). Even
though it is a native of North America, the distribution of echinacea
is mostly found in the central and eastern parts of the country.
These species are similar in that they both have basal leaves, purple
petals, and cone-shaped blooms. These species, despite having a
similar outward appearance, vary in morphometrics,
phytochemistry, and genetics (Binns et al, 2002). They have
different historical applications as well, with First Nations groups
using E. Angustifolia more frequently as medicine for a wide range
of ailments (Moerman, 1999).

Key Compounds

The roots of Echinacea angustifolia contain six lipophilic
alkamides, including Dodeca-2E,4Z-diene-8, Dodeca-2E-ene-
8,You can also call it 10-diynoic acid isobutylamide. Dodeca-
tetraenoic acid isobutylamides of 2E, 4E, 8Z, and 10E/Z
Isobutylamide of dodeca-2E,4E,8Z-trienoic acid The root of E.
Angustifolia was also used to identify and quantify Undeca-2E/Z-
ene-8, Dodeca-2E,4E-dienoic acid isobutylamide (Woelkart et
al,2005), Cichoric acid echinacoside, 10- diynoic acid
isobutylamides, chlorogenic acid, cynarin, caffeic acid, and caftaric
acid. The main component in each of them is cynarine. The
architecture of certain significant E. Angustifolia components were
shown in Figure 4.

Echinacea (Echinacea purpurea) is renowned for its diverse
phytochemical makeup, which includes the two active ingredients
echinacoside and cichoric acid, which have attracted a lot of interest
in scientific studies. A significant bioactive component of echinacea
is found as echinacoside, a phenylethanoid glycoside. Its intricate
chemical composition includes a glycosidic linkage connecting a
glucose molecule to a caffeic acid moiety. In the body, reactive
oxygen species and free radicals must be neutralized by
echinacoside’s strong antioxidant qualities in order to prevent
oxidative damage to cells and tissues. Additionally, it is essential for
immunomodulation since it promotes the growth and activation of
different which body’s

response.Another component of

immune cells, strengthens  the

immunological important
echinacea is choric acid, a hydroxycinnamic acid derivative with a
unique chemical structure that involves two caffeic acid molecules
connected by a di-ester bond. The production of pro-inflammatory
molecules including cytokines and enzymes is efficiently inhibited
by this substance, which is well known for its anti-inflammatory

characteristics. Cichoric Acid helps to reduce inflammatory

processes in the body in this way. Cichoric acid also participates in
the control and improvement of immune system responses, which
is known as immunomodulation (Wu et al. 2019).

Chemical Test: UV-Vis Spectroscopy

Ultraviolet-Visible Spectroscopy (UV-Vis Spectroscopy) stands as
a vital analytical technique in the search to examine and quantify
Echinacoside and Cichoric Acid inside Echinacea samples. The idea
behind UV-Vis Spectroscopy centers on molecules’ ability to
absorb light at particular wavelengths. The concentration of
molecules in the sample has a direct impact on this absorption. UV-
Vis Spectroscopy is a vital method for detecting and measuring
Echinacoside and Cichoric Acid when used in Echinacea
analysis.Echinacea samples are first prepared for UV-Vis
Spectroscopy, usually using extraction techniques such solvent or
maceration extraction. The sample is filtered and diluted after
extraction to obtain the proper concentration for analysis. The
intensity of light passing through the sample is then measured using
a UV-Vis spectrophotometer over a variety of wavelengths. The
target substances, echinacoside and choric acid, absorb light at
specific wavelengths as a result of their chemical makeup.

Medical properties

In a study, the pharmacological effects of Echinacea herb and root
crude powder and its preparations on murine macrophages and
human peripheral blood mononuclear cells (PBMCs) were
assessed. The anti-inflammatory, immunostimulatory, and
antioxidant properties of echinacea raw material and commercial
products were studied (Pellati et al,2005).

Antibacterial

The antibacterial potential of E. angustifolia and seven additional
plants at various ethanolic concentrations against four gram-
negative human pathogens, including Pseudomonas aeruginosa,
Enteritidis Salmonella, Klebsiella Escherichia coli, pneumonia, and
four gram-positive bacteria pathogen like as resistant to methicillin
MRSA-causing

Staphylococcus aureus, epidermidis, and streptococcus pyogenes.

Staphylococcus ~ aureus,  Staphylococcus
Standard and microbroth dilution technique extracts of 50, 70, and
100 were assessed using well assay. ethanolic concentration of 90%
for all medicinal E. angustifolia did not exhibit any notable in
comparison to other therapeutic methods, antibacterial potential
extracts of plants ( John Wiley & Sons; 2006.)

Antioxidant

The findings of an in vitro investigation showed that crude
powdered Echinacea herb and roots greatly boosted human PBMC
proliferations as well as encouraged the excretion of cytokines by
murine macrophages. While Echinacea formulations do not have
immunostimulatory effects, they do have varying degrees of
(10).In a

comparative study, the chemical composition of three different

antioxidant and anti-inflammatory properties

species of echinacea (E. Purpurea, E. Angustifolia, and E. Pallida)
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was assessed using electrospray mass spectrometric detectors,
HPLC coupled with ultraviolet absorbance, as well as the
antioxidant activity of their alcoholic extracts. Alcoholic extracts of
the roots and leaves of three species of Echinacea were shown to
have antioxidant properties in the lipid peroxidation test and the
free radical scavenging test. (Tywin et al,2001) In a different
research, the phenolic compounds and radical-scavenging abilities
of three species of Echinacea (E. Purpurea, E. Angustifolia, and E.
Pallida) were analyzed. In the roots of Echinacea, cichoric acid,
echinacoside, cynarin, caffeic acid, chlorogenic acid, and caftaric
acid were found and measured. The findings of the analysis showed
that the roots of E. Angustifolia, E. Pallida, and E. Purpurea each
contain 10.49 mg/g, 17.83 mg/g, and 23.23 mg/g of phenolic
compounds, respectively. The amount of phenolic content varied in
commercial herbal formulations of echinacea.

Anti-Inflammatory

In a research, the anti-inflammatory properties of Echinacea
polysaccharidic fraction (EPF) from roots of Echinacea angustifolia
were assessed. the eight hours of EPF (0.5 mg/kg I/V) was
introduced, carrageenan-induced edema started to fade, and
virtually inhibited. Croton oil caused rat ear edema, which was
following topical EPF administration, inhibited. These findings
were assessed using a histology analysis and the peroxidase enzyme.
The conclusion was that E. Angustifolia has the ability to reduce
inflammation because of its content of polysaccharides (Raso et
al,2002)

Immune Modulatory

In an in vivo experiment, the effects of E. angustifolia and Hydrastis
canadensis (golden seal) on antigen-specific immunoglobulin G
and M were assessed. Keyhole limpet hemocyanin (KLH) as an
antigen was injected into rats, who were subsequently given E
extract treatment for six weeks, angustifolia and Hydrastis
canadensis. An ELISA test was performed to track testing extracts'
ability to modulate the immune system exposed to KLH again.
Important outcomes were expressed IgG response, including
primary and secondary against the antigen in the group given
Echinacea extract treatment. In the treated group, the primary IgM
response was elevated by Hydrastis canadensis. Thus, it was
determined that tested plants have the capacity to modulate
immunity (Wiistenberg et al,1999).

Aloe Vera

In the form of Mesopotamian tablets and ancient Egyptian papyrus,
aloe is reported as being highly helpful in treating infections,
laxative issues, and skin problems (Kuzma, et al. 2000). Aloe cream
is reported to have been among Cleopatra’s cosmetics. Hippocrates
and the doctors from the Arabian Peninsula both employed it. The
Spanish travelers brought it to the western hemisphere. It is also
known that Alexander invaded the Indian Ocean’s Socotra Island

in order to seize stocks of aloe, which he used to heal his soldiers’

wounds ( Raso et al,2002) . Aloe vera may thrive in a variety of
climatic settings. It may grow naturally in low soils but does better
in rich soils since it favors sandy loamy, well-drained soil. It can
withstand salt. Even with relatively thin roots, established plants
may withstand drought pretty well. Even at -30°C, the plant
manages to live with just minor damage. It thrives in either full sun
or moderate shade. It is cultivated as a hedge around homes and
also grows untamed in arid climates and in the dirtiest
environments. (2011) Parthipan et al. Aloe vera has a variety of
environments, including rocky habitats as chasmophytes in the
Southern Western Ghats in the Coimbatore region of Tamil Nadu
in addition to terrestrial habitats

Key Compound:

Aloin is one of the primary compounds found in the latex of Aloe
leaves. A

Vera study published in the

2012  titled

“TJournal of

Ethnopharmacology” in “Aloin, a Natural
Antineoplastic Agent” (Kuzma, et al.) explores the anticancer
properties of aloin. The study highlights aloin’s potential as an
antineoplastic (anti-cancer) agent due to its anti-inflammatory and
antioxidant effects.

Phytochemical properties

Phytochemicals were investigated using the techniques described
by Sofowara (1993) and Harborne (1973). The presence of
phytochemicals such as flavonoids, alkaloids, saponin, cardiac
glycosides,  phenolic =~ compounds,  steroids, terpenoids,
carbohydrates, amino acids, tannins, cyanogenic glycosides, and
reducing sugar was screened for in the extracts. The following is a
brief description of the specific procedures for identifying each
chemical.

Test for Alkaloids: A little amount of Aloe vera leaf extract was
combined with 2ml of 1% HCI and then gently heated in order to
check for the presence of alkaloids. The combination was
supplemented with a variety of chemicals, including sodium picrate
solution and Mayer’s, Wagner’s, and Drangendroff’s reagents. As a
consequence, the presence of alkaloids was confirmed by
precipitation or turbidity with any of the tested reagents. The
extract produces orange precipitates when it is treated with
Drangendroff’s reagent (1 ml), and yellow precipitates when it is
treated with sodium picrate (1 ml).

Benedict’s test: A tiny quantity of the extract was combined with 2
ml of Benedict’s reagent before being gently heated on the stove. As
a result, a reddish-brown precipitate develops, which is thought to
be a sign of the existence of carbohydrates.

Phenolic Compounds Test: The crude extract was mixed with 2ml of
a 2% solution of ferric chloride (FeCl3) in order to identify phenolic
components. This causes a blue-greenish or blackish look, which
supports the existence of phenolic substances.

Terpenoids Test: The extract was dissolved in chloroform (2ml) and

Evaporated to dry. After that, conc. H25S04 (2ml) was added. After
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adding H2SO4 the solution was heated for 2 minutes. This results
in the formation of grayish Colour which is evidence for the
presence of Terpenoids.

Phytochemicals analysis

As show in Table 2.

Medical properties

The rate of wound healing is slowed by a number of topical
pharmaceutical antibacterial medicines including SSD (silver
sulfadiazine), which inhibits the formation of new wounds. To
determine whether co-administration of aloe could counteract this
impact and speed up wound healing, an experimental model was
utilized (Miller et al., 2003). Aloe vera was discovered to be able to
stop the delayed wound healing caused by SSD, which led to the
quickest wound healing times.

Ani-oxidants

Studies ('t Hart et al., 1990; Singh et al., 2000; Wu et al., 2006; Yagi
et al, 2002; and Zhang et al., 2006) have demonstrated that a
number of chemicals in aloe gel protect tissues against oxidative
damage brought on by free radicals. Both direct anti-oxidant
activity and indirect activity through stimulating endogenous anti-
oxidant systems are used to accomplish this. It has been discovered
that two aloe dihydroisocoumarins exhibit free-scavenging abilities
(Zhang et al.,, 2006; Zhang et al., 2008).

Aloe gel extract therapy brought the levels of hydroperoxides and
lipid peroxidation in diabetic rats close to normal (Rajasekaran et
al., 2005). In the liver and kidney, the extract also markedly boosted
the activity of the enzymes catalase, glutathione peroxidase,
superoxide dismutase, and glutathione -S transferase. Aloe gel
dramatically lessened oxidative damage in the liver, lungs, and renal
tissues of irradiated rats, according to data from a different study
conducted between 3.7 and 10 days following exposure to radiation
(Saada et al., 2003).

Immuno- stimulant

Aloe may have the ability to stimulate the immune system,
according to certain theories. Most of the research that is now
accessible has been done on mice or in vitro, and aloe has been
shown to have antiviral, anticancer, and non-specific immune-
stimulant properties. In a 1980 study, Brass et al. found that mice
fed aloe extract two days before pathogen exposure were shielded
from a range of fungi and bacteria. Later, it was demonstrated that
the isolated chemical acemannam (beta (1,4)- acelatylatedmannan)
increased lymphocyte responsiveness to antigens in vitro (Wamble
& Helderman, 1988). Acemannan activated cytokines in mice,
triggering an immunological response against implanted sarcoma
cells that resulted in necrosis and the regression of cancer cells
(Penget et al., 1991).

Aloe polysaccharides have been shown in numerous studies to have
a variety of immunomodulatory effects. Recent studies have shown
that the size of the

polysaccharides entity affects the

immunomodulatory function. It seems that the smaller aloe
polysaccharides molecular weight has the largest immunological
impact, particularly between 5 and 400 kDa.Possibly due to the fact
that they are more effectively absorbed than MW entities (Im et al.,
2005).

Anti-inflammatory

Numerous in vitro and in vivo studies support Aloe vera's ability to
reduce inflammation.

The gel lessens arachidonic acid oxidation, which in turn lessens PG
production and inflammation (Davis et al., 1987). It has little
impact on thromboxane B2 production in vitro, but it decreases the
generation of PGE2 and IL-8 by 30% and 20%, respectively
(Langmead et al., 2004). A. vera was discovered to decrease
inflammation after burn injury in vivo by reducing leukocyte
adhesion and lowering the pro-inflammatory cytokines TNF- alpha
and IL-6. ( Duansak et al, 2003).

According to one study on rats with croton oil-induced oedema,
topical aloe gel treatment resulted in a 47% reduction in swelling
(Davis et al., 1987). According to a different study, aloe gel reduces
edema and vascularity in the inflammatory synovial fluid inside the
pouch by 50%. The number of fibroblast cells increased as well
when aloe gel was topically administered (Davis et al., 1992). With
efficacy similar to hydrocortisone in experimental models, C-
glucosylchromone, derived from aloe gel extracts, is primarily
accountable for the anti-inflammatory impact (Hutter et al., 1996).
Laxative

Anthraquinones, which have a heightened laxative activity, are
present in aloe latex. Aloe latex increases intestinal water content,
stimulates mucus secretion, and causes intestinal peristalsis,
according to studies done on rats (Ishii et al., 1994). Aloe is more
irritating than other herbs when used as a laxative, and prolonged
use might lead to an electrolyte imbalance due to the depletion of
potassium salts. If long-term treatment is essential, alternatives are
advised (Reynolds & Dweck, 1999).

Hypoglycaemic
According to McCarty (2002), gluconnan up to 50% slower the
postprandial insulin response and slower in absorbing

carbohydrates. Using animal models, A. Vera leaf gel has been
researched as a potential hepatoprotective and renal protective
agent in type 2 diabetes. In one study, serum urea levels, creatinine
levels, degenerative kidney alterations, and the leaf gel and
glibenclamide were all decreased; however, only aloe further
reduced renal lipid peroxidation (Bolkent et al., 2004). Aloe pulp,
aloe gel extract, and glibenclamide were all examined by Can et al.
(2004); they discovered that all treatments reduced liver tissue
damage when compared to control mice. Alanine transaminase,
serum alkaline phosphatase, lipid peroxidation, and non-enzymatic
glycosylation were all reduced by aloe gel extract, in addition to

glutathione levels rising.
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Table 1. The qualaltitive test on photochemical properties of Tumeric

Phytochemical Compound Test Observation Inference
Alkaloid Dragendroffs test Orange red precipitate +
Saponin Froth Stable froth emulsion foam +

Tannin Acid test Reddish brown +
Hydrogen cyanide Sodium picrate Yellow to reddish brown -

Steroids Salkowskis test Red color interface

Phenol Ferric chloride Bulish black color +
Flavonoid Sodium hydroxide Yellowish precipitate +
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Figure 3. Phytochemical activities ( ttps //images.app.go0o.gl/XEGQVEUrbGiWsznB8)
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Figure 4. Structural formulas of Cichoric acid, Chlorogenic acid and Echinacoside

Table 2. Phytochemicals analysis

Phytochemicals Ethanolic extract Methanolic extract Aqueous extract
Presence/absence Presence/absence Presence/Absence
Alkaloids - - -
Cardiac Glycoside + + +
Reducing sugar + + +
Phenolic compounds + + +
Carbohydrates + + +
Amino acid + + +
Flavonoids + + +
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HIV

In addition to antiretroviral medication, Aloe vera's acemannan
component has been utilized to treat HIV infection. A preliminary
clinical research discovered that acemannan may boost the anti-
HIV medicine AZT's effectiveness. 800 mg of acemannan per day
significantly in 14 HIV patients, there were more circulating
monocytes (macrophages). Aloe boosted the Monocyte counts and
activity (McDaniel et al., 1990). After that, a randomized, 63 male
individuals with advanced HIV were enrolled in a double-blind,
placebo-controlled research, taking the effects of 400 mg of
acemannan administered four times were studied using zidovudine
and didanosine every day for 48 weeks. Results revealed that the
CD#4 cell count fell in the acemannan group in contrast to a placebo
(Montaner et al., 1996).

Future Recommendation and Challenges

To advance the field of phytochemical analysis and fully realize the
medicinal potential of regional herbs, several key recommendations
should be considered. Promoting interdisciplinary collaboration is
crucial if phytochemical analysis is to fully fulfill its potential in
revealing the therapeutic properties of local herbs. To blend
conventional wisdom with cutting-edge scientific rigor, researchers
from several disciplines, including botany, chemistry,
pharmacology, and healthcare, must collaborate. Several academics
have endorsed this strategy (Smith et al., 2021), emphasizing its
potential to produce thorough insights into the therapeutic qualities
of local herbs. A global necessity is the preservation of plant species
that have the potential to be used medicinally. For the conservation
of biodiversity, it is essential to promote sustainable behaviors and
international cooperation (Davis & Gupta, 2018). These resources'
preservation secures potential sources of new pharmaceutical
chemicals. For phytochemical analysis to be accurate and effective,
modern analytical techniques must be developed and used. With
continued study in this field, technologies including high-
performance liquid chromatography, nuclear magnetic resonance,
and mass spectrometry continue to advance (Brown et al., 2019).It
is essential to spread information about the advantages and possible
drawbacks of using herbal medications. This entails increasing
knowledge among medical experts, decision-makers, and the
general public. According to professionals in the subject, education
is crucial in bridging the divide between conventional wisdom and
current science (Li & Zhang, 2019).

A never-ending problem is ensuring the consistency and quality of
herbal products made from local herbs. Safe and effective herbal
treatments require the standardization of extraction techniques and
the implementation of strong quality control procedures (Gupta et
al,, 2021). It is difficult to create regulatory frameworks that strike a
compromise between conventional wisdom and contemporary
safety standards. While maintaining the highest levels of patient

safety, regulatory bodies must change to incorporate herbal

medications (Smith & Patel, 2020). It is still difficult to preserve the
knowledge and resources of local and indigenous populations
against biopiracy. To overcome these concerns, ethical and legal
frameworks must be constructed (Jones et al., 2017). Research in
phytochemical analysis often grapples with limited funding,
hampering the exploration of the full medicinal potential of
regional herbs (Brown & White, 2018).

Conculsion

As we uncover the buried therapeutic value of local herbs, our
voyage through the world of phytochemical research is nothing
short of a contemporary alchemical adventure. We now strive to
transmute the wealth of local flora into treatments that can improve
and restore human life, much like the ancient alchemists who
attempted to turn base elements into gold. We shed light on the
traditional knowledge of herbal medicine and combine it with the
accuracy of contemporary science with each new chemical
constituent we identify.We set out on a mission to decipher the
botanical codes and comprehend the complex molecular
symphonies that nature has written over millennia in this
fascinating blend of tradition and innovation. We uncover tales of
as we uncover the secrets held inside these herbs.

This voyage is not without its difficulties, though. We must respect
the cultural tapestry that has woven these plants into the fabric of
our communities while navigating the maze of standardization,
regulation, and funding. It’s a road that necessitates cooperation
between traditional practices and contemporary innovations as well
as between researchers and scientists.The upshot of this mission is
a ray of optimism in our rapidly changing healthcare environment.
It promises new treatments, long-lasting fixes, and a harmonious
blending of the natural and the scientific. With phytochemical
analysis, we are on the verge of a new age in healthcare, where the
roots of the past and the branches of the future weave together to

offer humanity a variety of opportunities for better health and well-

being.
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