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Abstract : This study explains the potential uses and importance of natural ingredients and herbal medicines. This includes a
brief explanation of the history of herbal medicine along with the use of traditional medicines in various Asian countries. Follow
by part of herbal shrub and their functional role as well as antimicrobial properties. Furthermore, the evaporation plan of herbs and
shrubs includes various herbal drug standardization, histological, and chemical parameters. This section further explains the method
of preparation of herbal medications which includes the extraction process, solvent used in extraction various methods of extraction
of herbal medicine various types of herbal medicines and plants, and precaution of various medicines.
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. INTRODUCTION

|Herbal medicines derived from plant sources, have been utilized for thousands of years across various cultures as remedies for
numerous ailments. Global interest in herbal medicines has surged in recent decades due to their perceived natural origins and
potential therapeutic benefits. Research suggests that up to 80% of the world’s population relies on traditional herbal remedies for
primary healthcare needs (WHO, 2019). This widespread use underscores the significance of exploring the efficacy and safety of
herbal medicines in modern healthcare practices.

History of Traditional Herbal Medicine Use: By definition, ‘traditional’ use of herbal medicines implies substantial historical use,
and this is certainly true for many products that are available as ‘traditional herbal medicines. In many developing countries, a large
proportion of the population relies on traditional practitioners and medicinal plant armamentariums to meet health care needs.
Although modern medicine may exist side-by-side with traditional practices, herbal medicines have often maintained their
popularity for historical and cultural reasons. These products have become more widely available commercially, especially in
developed countries. In this modern setting, ingredients are sometimes marketed for uses that were never contemplated in traditional
healing systems from which they emerged. An example is the use of ephedra to enhance weigh and loss or athletic performance
enhancement [1]. While herbal medicines are subject to rigorous manufacturing standards in some countries, this is not so
everywhere. In Germany, for example, where herbal products are sold as “Phytomedicines,” they are subject to the same criteria
for efficacy, safety, and quality as other drug products. In the USA, by contrast, most herbal products in the marketplace are
marketed and regulated as dietary supplements, a product category that does not require pre-approval of products based on any of
these criteria.

The role of herbal medicines in traditional Chinese medicine: Pharmacological treatment of disease began long ago with the use of
herbs [2]. Methods of folk healing throughout the world commonly use herbs as part of their tradition. Some of these traditions are
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briefly described below, providing examples of the array of important healing practices around the world that use herbs for this
purpose.

Traditional Chinese medicine: Traditional Chinese medicine has been used by Chinese since ancient times. Of the more than 12,000
items used by traditional healers, approximately 500 are in common use [3]. Botanical products are used only after some kind of
processing, which may include, for example, stir-frying or soaking in vinegar or wine. In clinical practice, traditional diagnosis may
be followed by the prescription of a complex and often individualized remedy. More than half of the population regularly uses
traditional remedies, with the highest prevalence of use in rural areas. Approximately 5000 traditional remedies are available in
China; they account for approximately one-fifth of the entire Chinese pharmaceutical market [3].

Japanese traditional medicine: Many herbal remedies have found their way from China into the Japanese systems of traditional
healing. Herbs are native to Japan and were classified in the first pharmacopeia of Japanese traditional medicine in the ninth century

[4].

Indian Traditional Medicine: Ayurveda is a medical system primarily practiced in India that has been known for nearly 5000 years.
Diet and herbal remedies while emphasizing the body, mind, and spirit in disease prevention and treatment [5].

Uses and potential of herbal and natural products: Herbs and spices are harvested from different parts of the plant. Herbs are
usually obtained from the leaves of the plant, whereas spices come from different seeds, roots, bark, fruit berries, aril, pods, and
flowers of the plant [6]. Table 1 summarizes the common sources of herbs or spices.

Table 1. Sources of herbs and spices

Plant parts Extracts of herbs and spices

Leaves Basil, oregano, bay leaf, thyme, tarragon, mint, marjoram, sage, curry leaf
Bark Cinnamon, cassia

flower Clove, saffron

fruits Clove, chili, black pepper, and allspice

Bulbs Onion, garlic, and leek

Root Ginger, turmeric

Aril Mace

Seed Ajowan, aniseed; caraway; celery; coriander; dill; fennel; fenugreek; mustard

Functional roles of herbs and spices: Spices and herbs have been used as flavor, color, aroma, and preservation agents. There have
been increasing studies on the role of spices and herbs as natural preservatives and for medicinal purposes. The effects of selected
spices and herbs on health are displayed below.

Table 2: Bioactive functions of selected spices and herbs.

Spices and Herbs Effect Or function

Cayenne Pepper Capsaicin in cayenne pepper reduces appetite and increase fat burning (weight management).
Help combat lung, liver, and prostate cancer.

Cinnamon Potent antioxidant activity helps fight inflammation and lower cholesterol, and triglycerides
in the blood.
Fenugreek Improve insulin function and lower blood sugar levels

[JNRD2504428 International Journal Of Novel Research And Development (www.ijnrd.org)



http://www.ijrti.org/

© 2025 IJNRD | Volume 10, Issue 4 April 2025 | ISSN: 2456-4184 | JNRD.ORG

Garlic Help combat sickness and colds and reduce cholesterol and LDL. Improved heart health and
reduce blood pressure in hypertensive people.

Ginger Treat nausea caused by morning and seasickness, chemotherapy, strong anti-inflammatory,
Help pain management.

Rosemary Prevent allergies and nasal congestion with a strong antioxidant

Sage Improves brain function and memory and inhibits the breakdown of acetylcholine, a chemical
messenger in the brain.

Turmeric Powerful Antioxidant and Help fight Anti-oxidative Damage in the body Strong anti-
inflammatory, Fight Alzheimer's

Vanilla Antioxidant activity, Anti-inflammatory potential, and Blood Chol Level Lowering

The bioactive compounds from spices and herbs can decrease or inhibit the risk of degenerative diseases such as diabetes, obesity,
cancer, and cardiovascular diseases [7]. The antimicrobial properties of herbs and spices can be successfully used to control the
growth of spoilage and pathogenic bacteria in dairy products as shown in Table 3.

Table 3. Herbs and spices with antimicrobial properties

Spices& Herbs Microorganisms

Garlic Salmonella typhimurium, Escherichia coli, Staphylococcus aureus, Bacillus cereus,
Bacillus subtilis, mycotoxigenic Aspergillus, Candida albicans

Onion Aspergillus Flavus and Aspergillus parasiticus

Cinnamon Mycotoxigenic Aspergillus and Aspergillus parasiticus

Cloves Mycotoxigenic Aspergillus

Mustard Mycotoxigenic Aspergillus

Oregano Mycotoxigenic Aspergillus, Salmonella spp.,

Rosemary Bacillus cereus, Staphylococcus aureus, Vibrio parahaemolyticus

Bay leaf Clostridium botulinum

Sage Bacillus cereus, Staphylococcus aureus, V. parahaemolyticus

Thyme Vibrio parahaemolyticus

Phenolic compounds of herbs and spices are good alternatives to artificial antimicrobial agents used in food manufacturing. Phenolic
compounds such as tea catechism, oleuropein, frolic acid, ellagics acid, and comedic acid have been found to prevent the growth of
some pathogenic bacteria (Staphylococcus aurous, Salmonella enteritis’s, and Listeria monocytogenes) and fungi [8].

2.EVALUATION

. In recent years, there has been a great demand for plant-derived products in developed countries. These products are as medicinal,
nutraceutical products and cosmetics [9].There are around 6000 herbal manufacturers in India. More than 4000 units are produced
Ayurveda medicines. Due to a lack of infrastructure, skilled manpower reliable methods, and stringent regulatory laws, most of
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these manufacturers produce their products on a very tentative basis [10].To have good coordination between the quality of raw
materials, in-process materials, and the final products, it has become essential to develop reliable, specific, and sensitive quality
control methods using a combination of classical and modern instrumental methods of analysis. Standardization is an essential
measurement for ensuring the quality control of herbal drugs [11]. "Standardization" expression is used to describe all measures
taken during the manufacturing process and quality control leading to a reproducible quality. It also encompasses the entire field of
study from the birth of a plant to its clinical application. Also, it means adjusting the herbal drug preparation to a defined content
of a constituent or a group of substances with known therapeutic activity respectively by adding excipients or by mixing herbal
drugs or herbal drug preparations [12].

"Evaluation" of a drug means confirmation of its identity, determination of its quality, purity, and detection of its nature of
adulteration [13]. Standardization of herbal drugs is not an easy task as numerous factors influence the bio-efficacy and reproducible
therapeutic effect. To obtain quality-oriented herbal products, care should be taken right from the proper identification of plants,
season, and area of collection and their extraction and purification process and rationalizing the combination in the case of
polyhedral drugs [11].

The Standardization of crude drug materials includes the following steps.

1.5tage of collection 2.Parts of collected plant

4.Botanical identify 3.Regional status

Standardization of Crude Drug Material Steps

The herbal formulation, in general, can be schematized to formulate the medicament using raw materials collected from different
localities and a comparative chemical efficacy of different batches of the formulation is to be observed.
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The preparations with better clinical efficacy are to be selected. After all the routine physical, chemical, and pharmacological
parameters are to be checked for all the batches to select the final finished product and to validate the whole manufacturing process
[15]. The stability parameters for the herbal formulations which include physical, chemical, and microbiological parameters are as
follows: HPLC, GC, HPTLC, UV, and TLC are essential tools for analyzing herbals. Physical parameters like color, odor,
appearance, and moisture content are crucial. Chemical parameters like limit tests and chemical assays are also used.
Chromatographic analysis can be performed using TLC, HPLC, HPTLC, GC, UV, GC-MS, and fluorescence. Microbiological
parameters such as viable content, mold count, and enter bacterial count can be controlled using limiters.

PESTICIDE RESIDUE

3. Method Of Herbal Preparation

Extraction of medicinal plants is the process of separating active plant materials or secondary metabolites such as alkaloids,
flavonoids, terpenes, saponins, steroids, and glycosides from inert or inactive material using an appropriate solvent and standard
extraction procedure. Plant materials with a high content of phenolic compounds and flavonoids possess antioxidant properties and
are hence used to treat age-related diseases such as Alzheimer's disease, Parkinsonism, anxiety, and depression. [16,17] Several
methods were used in the extraction of medicinal plants, such as maceration, infusion, decoction, percolation, digestion and Soxhlet
extraction, superficial extraction, ultrasound-assisted, and microwave-assisted extraction. In addition, thin-layer chromatography
(TLC), high-performance liquid chromatography (HPLC), paper chromatography (PC), and gas chromatography (GC) were used
for the separation and purification of the secondary metabolites [16, 17, 18, 19, 20]. The choice of an appropriate extraction method
depends on the nature of the plant material, solvent used, and pH of the solvent, temperature, and solvent-to-sample ratio. It also
depends on the intended use of the final products [16, 17, 18, 19, 20]. Medicinal plants: A plant containing active ingredients or
secondary metabolites with biological activity. An entire plant or specific parts may be medicinally active [20, 21,22] Herbal
medicine. These medicines contain active ingredients derived from herbal plants, which can be made from the whole plant or any
part. By-products such as oils, gums, and secretions from herbal plants also fall under herbal medicine [20, 21, 22] and include
menstrual. It is a liquid or solvent selected for effective extraction [16, 19] Marc. The insoluble or inert material remaining after
extraction [16, 19]. Micelle. The extraction solvent and the extraction solvent [16, 19]. Primary plant constituents. These include
nutritional components such as sugars, amino acids, proteins, and chlorophyll, with minimal medicinal properties [21, 22].
Secondary plant constituents. Know secondary metabolites included alkaloids, terpenoids, saponins, phenolic compounds,
flavonoids, and tannins, responsible for various biological activities [21, 22]. Bioassay-guided fractionation. This involves
extracting plant material and testing for biological activity. Active extracts are then fractionated, and the most productive fractions
are used for compound isolation and testing [18, 17, 23] Bio autography. This method combines TLC and antimicrobial testing to
identify and test the antimicrobial activity of an extracted compound [17, 24] Fingerprinting in medicinal plants. Chromatographic
techniques, identification methods, and chemical analysis are used to characterize pharmacologically active compounds from
medicinal plants [17, 20] Immunoassay. This method identifies bioactive molecules and their biological activity through immune
reactions, receptor binding, and enzyme-mediated reactions. The method involves the use of monoclonal antibodies and ELISA to
detect drug-receptor binding and enzymatic activities [20].
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Table 4. The solvent used for extraction

SR NO. SOLVENT POLARITY
1 n-Hexane 0.009
2. Petroleum ether 0.117
3, Diethyl ether 0.117
4. Ethyl acetate 0.228
5. Chloroform 0.259
6. Dichloromethane 0.309
7 Acetone 0.355
8. n-Butanol 0.586
9. Ethanol 0.654
10. Methanol 0.762
1] Water 1.000
Solvents Polarity
1 n-Hexane | 0.009

The solvent used for extracting medicinal plants is also known as the menstrual. The solvent choice depends on the type of plant,
the part of the plant to be extracted, the nature of the bioactive compounds, and the availability of the solvent. Typically, polar
solvents like water, methanol, and ethanol are used to extract polar compounds, while nonpolar solvents like hexane and
dichloromethane are used for extracting nonpolar compounds [17, 19, 25]. In liquid-liquid extraction, the conventional method
involves the selection of two miscible solvents such as water—dichloromethane, water—ether, and water—hexane. Water was used in
these combinations because of its high polarity and miscibility with organic solvents. The compound to be extracted should be
soluble in an organic solvent but not in water to facilitate separation [26]. Additionally, solvents used in extraction are classified
according to their polarity, from n-hexane (the least polar, to water, the most polar [17, 21, 25]. The following are 11 extraction
solvents arranged by increasing polarity [20, 25].During fractionation, solvents are added in order of increasing polarity, beginning
with n-hexane, which is the least polar, and ending with water, which is the most polar [19,24]. When selecting five solvents for
fractionation, researchers typically choose two low-polarity solvents (n-hexane, chloroform), two medium-polarity solvents
(dichloromethane, n-butanol), and one high-polarity solvent (water).

Common method for extracting medicinal plants: (i) Maceration. This extraction method involves placing coarsely powdered drug
material, such as leaves, stem bark, or root bark, in a container and covering it completely with the menstrual. The container is then
sealed and left for at least three days [16, 18, 19, 20, 26, and 27]. The mixture is stirred periodically, and if it’s in a bottle, it should
be shaken occasionally to ensure thorough extraction. At the end of the process, the micelle is separated from the marc by filtration
or decantation, and then the micelle is separated from the menstrual by evaporation in an oven or on a water bath [16, 17, 19, 20,
26, 27]. This method is convenient and suitable for thermo-labile plant materials.

(i) Infusion. Like maceration, this extraction process involves grinding the drug material into a fine powder and placing it in a clean
container. The extraction solvent, either hot or cold, is then poured over the material or soaked for a short time [16, 18, 19, 26].
This method is ideal for extracting bioactive constituents that are readily soluble and for preparing fresh extracts before use. The
typical solvent-to-sample ratio is 4:1 or 16:1, depending on the intended use [16, 17, 18, 26].

(iii) Digestion. The extraction method involves moderate heat. The solvent is poured into a container, followed by the powdered
drug material. The mixture is then heated in a water bath or an oven to approximately 50°C [18, 19, 26]. Heat is applied throughout
the process to decrease the solvent viscosity and enhance the extraction of secondary metabolites. This method is suitable for readily
soluble plant materials [18, 19, 26].

(iv) Decoction: This process involves continuous hot extraction using a specified volume of water as the solvent. Dried, ground,
and powdered plant material is placed in a container, water is added and stirred, and heat is applied throughout the process to speed
up extraction [16, 18, 19,26]. The process typically lasts about 15 minutes, with a solvent-to-crude-drug ratio of 4:1 or 16:1. It is
used for extracting water-soluble and heat-stable plant materials [16, 18, 19,26].

(v) Percolation. This method uses a percolator, a narrow cone-shaped glass vessel with openings at both ends. The powdered plant
material was moistened with the solvent, kept for 4 hours, and then transferred to the percolator with the lower end closed, standing
for 24 hours. The extraction solvent was poured from the top until the material was saturated. The lower part of the percolator was
opened to allow the liquid to drip slowly, with more solvent added continuously until 75% of the intended volume is reached. The
extract is separated by filtration and decantation, the marc is expressed and the final solvent added to achieve the required volume
[16, 19,26].

(vi) Soxhlet extraction. Known as continuous hot extraction, this method uses a Soxhlet extractor consisting of a round-bottom
flask, extraction chamber, siphon tube, and condenser. The powdered plant material was placed in a porous bag (thimble) inside the
extraction chamber. The solvent is heated in the bottom flask, evaporates, condenses in the condenser, and flows back to the
extraction chamber, extracting the material [16, 18, 19, 20, 26, 28,29]. This process repeats until complete extraction. Suitable for
heat-stable plant materials, this method allows large amounts of drug to be extracted with less solvent and does not require filtration
[16, 18, 19, 20, 26, 28,29]. However, it is not suitable for thermo-labile materials.

(vii) Microwave-assisted extraction. This advanced method uses electromagnetic radiation to extract medicinal plants. Suitable for
flavonoids, it uses microwave radiation to produce heat, facilitating solvent movement into the drug matrix [18, 20, 25, 30]. When
polar solvents are used, dipole rotation and ion migration enhance extraction. This method minimizes solvent and time requirements
and increases yield, but is not suitable for nonpolar solvents or compounds like tannins and anthocyanin, which may degrade at
high temperatures [16, 18, 19, 20, 26, 28, 29].
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(viii) Ultrasound-assisted extraction. This method uses high-frequency sound energy (greater than 20 kHz) to disrupt plant cell
walls, increasing the surface area for solvent penetration and releasing secondary metabolites. The dried, powdered plant material
is mixed with the solvent and placed in the ultrasonic extractor [17, 18, 25]. This technique accelerates extraction, reduces heat
requirements, and maximizes yield. However, it is difficult to reproduce and high energy may degrade phytochemicals by producing

free radicals [17, 18, 25].

Types of herbal drugs and how they help: Some people use herbal supplements to treat specific symptoms though there is not much
formal research on these uses. The table below lists some herbal supplements and conditions that they may benefit from.
Taking supplements can be unsafe for people who have certain health conditions or take medications. People who are breastfeeding

or pregnant may want to avoid herbal supplements because there is very little research on their effects.

Herbal supplement

Table 5. Herbal Supplement
What might it help?

Photo

Aloe Vera

Black Cohosh

Echinacea

Garlic

Ginkgo

* Antidiabetic effect
» Antioxidant effect
* Anticancer Activity

*Antiulcer activity
[31,32,33,34,35]

Menopause symptoms
[36,37]

Efficacy and safety studies in
human

Efficacy in animal and in vitro
[38,39,40]

Cardiovascular diseases
Anti-Tumor effect
Anti-fungal properties
[41,42,43,44,45]

*Dementia

*Cognitive impairment
*Psychiatric disorders
[46,47,48,49,50]
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Ginger . Osteoarthritis
. Dysmenorrhea
[51] .
A »
) »”~
{ “‘- —,:;‘.
4. Conclusion

The exploration of natural ingredients and herbal medicines underscores their immense potential and importance in contemporary
healthcare. This paper has delved into the historical context of herbal medicine, particularly its longstanding use across various
Asian countries, highlighting the cultural and therapeutic significance of traditional medications. By examining the specific uses,
parts utilized, and functional roles of various herbs and shrubs, we have uncovered their diverse antimicrobial properties and
therapeutic benefits. The evaluation plan for these herbal resources involves rigorous standardization procedures, including
histological and chemical parameter assessments, ensuring the reliability and efficacy of herbal drugs. Furthermore, the detailed
methods of herbal medication preparation, encompassing various extraction processes and solvents, emphasize the precision and
care necessary in developing effective herbal remedies. Through a comprehensive review of different types of herbal medicines and
plants, along with the necessary precautions in their usage, this paper provides a robust framework for understanding and utilizing
herbal medicines in modern healthcare. The insights gained from this research not only reinforce the value of herbal medicine but
also pave the way for future advancements in the field, fostering a more integrated and holistic approach to health and wellness.
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