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ABSTRACT 

A large number of biological and pharmacological effects can be attributed to a class of naturally 

occurring compounds called terpenoids, also known as terpenes. These methods have shown 

promise in treating a wide range of infectious disorders, from bacteria and fungi to inflammation 

and even cancer. Terpenoids are built from two separate five-carbon-atom "backbones" in their 

most basic form. Monoterpenes (C10), sesquiterpenes (C15), diterpenes (C20), and 

sesterterpenes (C25) are only a few examples of the various terpenoid classes that may be broken 

down by the number of carbon atoms in their carbon skeletons. Synthesis may take place either 

chemically or biologically, and both methods can be employed to manufacture terpenoids. Drugs 

generated from terpenoids may be synthesized using a number of chemical routes; these routes 

are all now serving vital roles in modern medicine. It is thought that terpenoids, because of their 

intricate molecular structure, can exert a wide spectrum of actions and use different mechanisms 

of action to achieve their therapeutic effects. In this article, terpenoids are discussed in terms of 

their functions and mechanisms. In addition, terpenoid molecules were predicted to be a valuable 

resource for the identification of new therapeutic targets and the development of terpenoid-based 
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drugs. This review will cover the multiple medicinal benefits of terpenoids, as well as their 

extraction and separation, structural elucidation, biosynthesis, chemical synthesis, and strategies 

for the development of terpenoids as drug candidates. 

Key Words: terpenoids, extraction, isolation, biosynthesis, drug designing, drug development 

INTRODUCTION 

The diagnosis, treatment, and prevention of diseases all rely heavily on natural products, a 

sizable subset of organic chemicals [1]. More than seventy percent of the chemotherapeutic 

drugs that are used to treat infectious and malignant illnesses are created and extracted from a 

range of plants [2]. These medicines are utilised in the present day all around the world. 

Terpenes are an important class of natural products with 23,000 known compounds and are 

considered as the largest class of natural products.  Terpenoids are a group of compounds that are 

widely used as flavourings, spices, and scents in several consumer products, including food and 

personal care items. Multiple terpenoids are employed as bioactive components in the process of 

generating novel drugs and producing new therapeutic formulations. Antimalarial and anticancer 

terpenoids include artemisinin and paclitaxel, respectively. Additionally, Marine-sourced 

terpenes have shown promising medical uses. One example is eleutherobin, which was isolated 

from the Australian coral Eleutherobia sp. [3], and another is sarcodictyin, which was isolated 

from the stoloniferan coral Sarcodictyon roseum [4-5]. These compounds are very effective in 

killing a wide variety of tumour cells. The important relevance of diverse terpenoids as 

preventive and therapeutic agents in numerous medical fields is explored in this review article, 

which focuses on several different forms of terpenoids, including monoterpenes, sesquiterpenes, 

diterpenes, and sesterterpene. Terpenoids have a wide range of effects and methods of action due 

to their complicated structure. This article analyzed terpenoids and discussed their functions and 

processes. New drug discovery and drug design based on terpenoids now have a valuable 

reference in the development and application prospects of terpenoid molecules. 

1. EXTRACTION AND ISOLATION 

Terpenoids are extracted as a complex combination utilizing a broad variety of extraction 

procedures, and their origins span the plant kingdom. There is a wide range of possible settings 

for this operation. Low combination terpenes, such as monoterpenes and sesquiterpenes, are 

extracted from plants using steam distillation. For this purpose, the plant material is heated to a 

high enough temperature to provide the desired effect. In this process, the plant matter is heated 
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to a high temperature and then steam is passed through the substance and the expected outcome 

occurs because of this. The most common methods for obtaining terpenes from plants include 

liquid/liquid partitioning, which starts with an alcoholic or acetic extract and serial solvent 

extraction, which relies on the increasing polarity of the solvents utilized.  

 

 Figure.1 General schematic diagram of terpenoid extraction 

These two methods are similar in that they both rely on the polarity of the solvents increasing 

over time during the extraction process. It is believed that the polarity of the solvents employed 

in any of these procedures increases with time as extraction progresses. After the plants have 

been dried, they are finely ground, the liquid is extracted using the Soxhlet device and finally, 

the liquid is allowed to soak at room temperature. All these precautions are taken to eliminate the 

risk of any kind of contamination including that which may originate from artifacts. To be able 

to identify and characterize the various terpenoids, it is necessary to first isolate the pure 



   67 
Pak.sci.bull.1(2), 2022: 64-86 

chemicals and then prepare them for spectroscopic study. After terpenoids are properly 

identified, the requisite biological processes to produce them may begin and studies of their 

potential use in pharmaceuticals. There are likely to be several steps involved in isolating pure 

terpenoids from their extract, making the process not only time-consuming but also costly. 

Minutes were the unit of measure for the sum in a small number of other contexts. Separating 

pure terpenoids is often accomplished using many chromatographic techniques [6]. These 

methods include preparative high-performance liquid chromatography, column chromatography, 

and radial chromatography. High-performance liquid chromatography and gas chromatography 

with mass spectrometry may be used to isolate structurally closed combinations of complex 

terpenoids, often known as essential oils. The extraction process can be summarized in the 

following figure 1. 

2. STRUCTURE ELUCIDATION 

In order to learn more about the structures of terpenoids, scientists use a wide range of 

spectroscopic and chemical methods to examine the compounds once they have been separated 

and purified. But nowadays only spectroscopic methods are used for the determination of the 

structure of very small amounts of extracts. The availability of powerful nuclear magnetic 

resonance (NMR) technique for the elucidation of the newly and previously known extracted 

terpenoid is an easy task and their structures can be easily identified. Different NMR studies are 

helpful for the elucidation of terpenoids are 1H, 13C and 2D NMR including stereochemical 

chiral centres identifications of different compounds. The crystal structure of solid crystalline 

terpenoids may also be determined by X-ray diffraction investigation. Some terpenoids can be 

synthesized in both enantiomeric forms having more than one chiral centre, except for 

triterpenoids biosynthetically by living organisms. The absolute configuration of different 

terpenes is determined through various mechanism that is helpful for the study of biological 

applications. Various absolute configuration applications such as enzymatic reactions, chiroptical 

data, X-ray analysis, exaction chirality, NMR techniques and circular dichroism processes are 

used for the determination of terpenoids structured respectively [7-9]. 

3. BIOSYNTHETIC SCHEME  

Lots of different structural and chemical configurations of terpenoids are described in the 

literature. Building blocks for terpenoids include the electrophilic isomers isopentenyl 

diphosphate and dimethylallyl diphosphate. In the scientific literature, two distinct but related 
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pathways are proposed as potential means of terpenoids production. Linear prenyl diphosphates 

cannot be synthesised without the enzymes known as prenyltransferases. To begin the 

biosynthesis of terpenoids, these are required. In the presence of enzymes that catalyse 

prenyltransferases, biosynthesis starts with the sequential head-to-tail condensation of an 

isoprene unit (IPP) and a prenyl diphosphate or DMAPP (Fig 1). This reaction converts allylic 

diphosphate into allylic cation instead of returning the diphosphate ions that were previously 

present. As this cation keeps hammering away at the IPP molecule, more C-C and C=C bonds 

are formed [10] through the stereospecific elimination of protons. When an enzyme called 

prenyltransferase is present, a series of products with controlled lengths and stereochemistry may 

be generated by sequentially condensing allylic prenyl diphosphate with isopentenyl 

pyrophosphate. From ten carbon atoms (in the case of geranyl diphosphate, GPP, C10) to 

millions of carbon atoms (in the case of natural rubber), the chain length of prenyl diphosphates 

may vary widely [11]. Prenyltransferases are enzymes responsible for a catalytic pathway that 

requires the divalent metal ions Mg2+ and Mn2+. The condensation of DMAPP and IPP in the 

presence of farnesyl diphosphate (FPP, C15) synthase and GPP synthase enzymes synthesized a 

precursor to FPP, monoterpenes and sesquiterpenes respectively. The enzymes farnesylgeranyl 

diphospate (FGPP, C25) synthase and geranylgeranyl diphosphate (GGPP, C20) synthase are 

both involved in the synthesis of FGPP precursors, including diterpene and sesterterpene, via the 

same condensation process [12]. The cyclization of linear prenyl diphosphates is mediated by 

terpenoid class (called isoprenoid synthases) in the presence of a catalyst synthesizing various 

terpenes [13]. Terpenes with specific stereochemistry may be rearranged and cyclized with the 

help of enzymes known as cyclase [14]. To facilitate chemical bonding, substrate carbon 

undergoes a change in hybridization. Isoprene unit cyclization processes, repetitions, and 

rearrangements are important for studying the structure and chemistry of different terpenoids. 

GPP's rearranging and cyclizing led to the formation of a plethora of mono- and bi-cyclic 

terpenes; FGPP, FPP and GGPP's larger precursors led to the formation of a greater variety of 

terpene carbon skeletons. Terpenes' cyclic and linear skeletons may be joined in many ways to 

provide structural diversity. A wide range of terpenes with oxidised carbon chains and 

carbocyclic ring structures exhibit carbonyl and alcohol functionality. 
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Figure.2 Pathway for synthesis of terpenes 

Moreover, numerous terpenoids' sugar moieties may be found in their skeletons. Polycyclic and 

bicyclic ring structures consisting of three to four members are prominent in terpenes [15]. To 

conclude, prenyl diphosphate based on five carbon isoprene unit, is further classified as C5 

hemiterpenes (C5), monoterpenes (C10), sesquiterpenes (C15), diterpenes (C20), sesterterpenes 

(C25), and triterpenes (C30) respectively. 
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4. TERPENOID CHEMICAL SYNTHESIS AND THEIR DEVELOPMENT IN DRUG 

PRODUCTION 

The total synthesis [16] method was developed in the early 20th century to isolate and verify the 

active ingredient in a natural extract. In any case, developments in analytical instruments and 

purifying procedures have made it simple to find the structure explicitly. However, full synthesis 

remains the gold standard for evaluating the absolute and relative stereochemistry of complex 

natural product molecules. The large-scale production of terpenoids with complex structures is 

possible by total synthesis, which makes use of commercially available components. Terpenoids 

participate in a wide range of biological activities. Instead, semi-synthesis is an essential step in 

the development of medications derived from terpenoids. Isolated paclitaxel is not of adequate 

amount for human trials [17]. Disturbing environmental issues are raised by the needless 

chopping down of yew trees for use in walling off compounds. The four-step semisynthesis of 

paclitaxel from 10-deacetylbaccatin III considerably accelerated the development of Taxol. 

Needles from a yew tree tested positive for 10-deacetylbaccatin III. As with the T. beccata, the 

yew tree is native to India. Without negatively impacting the tree population, baccatin III or 10-

dactyl baccatin III, precursors of paclitaxel, may be harvested and extracted from yew plant 

needles. Docetaxel, a drug with similar effects to paclitaxel, was mass-produced by 

semisynthesis. Docetaxel, which is used to treat ovarian and breast cancer [18], is more water-

soluble than paclitaxel. Semi-synthesis is also involved in the synthesis of artemisinin 

(Qinghaosu). Artemisinin yields are low (0.5–0.2%) since few genotypes of Annula have the 

ability to generate yields of more than 1%. Qinghao acid (artemisinic acid, typically 0.2–0.8%) is 

the most common sesquiterpene found in plants. Converting artemisinic acid to artemisinin is a 

simple process (Fig. 2) [19]. In theory, artemisinin can be broken down into lactol. The 

semisynthetic production of artemisinin analogues, including artemether and the sodium salts of 

artelinic acid and artesunic acid, which are water-soluble and exhibit antimalarial effects, is 

possible [20]. Converting artemisinic acid to artemisinin is a simple process (Fig. 2) [19]. In 

theory, artemisinin can be broken down into lactol. 
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Figure.0 Terpenoid as drug candidate  

The semisynthetic production of artemisinin analogues, including artemether and the sodium 

salts of artelinic acid and artesunic acid, which are water-soluble and exhibit antimalarial effects, 

is possible [20]. Total synthesis may have relatively little impact on the production of terpenoid 

pharmaceuticals, but it is undeniably essential to the growth and development of chemicals that 

are derived from terpenoids and other natural substances. It is worth noting that a similar 

approach has been used to reveal the active moiety of Artemisinin, paclitaxel, sarcodictyn A, and 

eleutherobin [21, 22]. 
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Figure.4 Chemical Synthesis of terpenoids 

5. PHARMACEUTICAL TERPENOIDS  

The scientific literature reports that terpenoids have several therapeutic applications. Researching 

all biologically active terpenoid compounds would be challenging. Inflammatory, bacterial, 

malarial, neoplastic and viral illnesses are only a few of the topics covered in the present review 

articles that cover the many biological and pharmacological properties of terpenoids. Many types 

of terpenoids and their medicinal applications in the pharmaceutical industry are discussed. 

5.1 MONOTERPENES 

A terpene with just two isoprene unit molecules is called a monoterpene. There are two possible 

shapes for these monoterpenes: linear and ring-shaped (fig. 3). Terpenoids are the name given to 

monoterpenes that include oxygen functional groups. Aromatic plant defence resins and flower 

oils often contain them in high concentrations [23]. Cherry, herbs, citrus fruits, citrus essential 

oils and mint are all examples of fruits that contain monoterpenes that are harmful to humans. 

When geranyl diphosphate is combined with terpene cyclises (enzymes that speed up the 

process), a variety of monoterpenes are created [24]. Many different nutritional monoterpenes 

have anticancer activity, demonstrating not only the ability to avert cancer's development but 

also the capability to deteriorate already-formed malignant tumours [25]. There are several 

different trees and plants that contain limonene in large quantities. This comes from citrus fruits 

and orange peel oil. Because its molecular structure similar to that of pharmacological drugs, 

limonene is of great interest to chemists and biologists. Limonene has been shown to be effective 
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against cancer cells in both preventative and therapeutic settings. In particular, the monoterpene 

carvone, which may be found in caraway seed oil, has been shown to be effective in the 

treatment of lung and forestomach malignancies [26]. The chemo-preventive effects of carvel 

against rat mammary cancer are most evident in the drug's early-stage use. The hydroxylated 

form of limonene, known as perillyl alcohol, has shown promise in the treatment of liver and 

pancreatic cancers, especially in rats and hamsters. The chemotherapeutic effect of limonene and 

its derivatives is investigated experimentally. The red algae Portieria hornemnnii is the source of 

hyalomin, an acyclic halogenated monoterpene with a unique mechanism of action against lung, 

kidney and brain tumour cells [27]. There are various structures of monoterpene in figure 5. 

5.2 SESQUITERPENES  

Sesquiterpenes are a kind of terpene that include three isoprene units and depending on their 

structure, may be acyclic (fig. 4). Naturally, sesquiterpenes have lower flammability. 

Sesquiterpene lactones are widely spread [28], have a significant biological role and are present 

in both land and sea species. Because of their powerful anti-inflammatory characteristics, these 

sesquiterpene lactones are often used to treat menstrual problems, gastrointestinal distress, high 

body temperature and painful or uncomfortable headaches. Nowadays, those with psoriasis, 

asthma, and migraines all use them [29]. Numerous plant species, such as Pyrethrum 

parthenium, Leucanthemum parthenium and Tanacetum parthenium, contain the sesquiterpene 

lactone parthenopid, which has a variety of therapeutic uses. Artemisinin (family Asteraceae), 

for instance, is extracted from Artemisia annua "Qinghao" and possesses an endoperoxide bridge 

that is crucial for the treatment of antimalarial illnesses [30]. About two hundred years ago, these 

plants were employed as medicine in China; now, they are used globally as an antimalarial 

remedy. The malaria-causing Plasmodium falciparum strain is eradicated. Another kind of 

sesquiterpene is chamazulene. In particular, the antifungal, anti-inflammatory and antibacterial 

effects of bisabiolol oxides (A, B), -Bisabolol isolated from Matricaria chamomilla, are quite 

noteworthy. In contrast to its anti-inflammatory effects, the chamazulene unit may suppress the 

formation of leukotrienes [31].  
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Figure.5 Structure of monoterpenes 

Approximately 50 sesquiterpenes isolated from herbal plants are used to control M. tuberculosis 

and tuberculosis (TB), which infect roughly 2 million individuals yearly throughout the world. 

Similar to guaianolide, germacranolide, and eudesmanolide, sesquiterpene lactones have been 

shown to effectively combat the TB virus. Another cyano-sesquiterpene with the potential for 

helping M. tuberculosis recover is acetonitrile-3 sesquiterpene, which was discovered in the 
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sponge Acanthella klethra. Furthermore, researchers are interested in pupehenone and its 

derivatives 15-cyanopuupehenol and 15-cyanopuupehenone [32] because of their 

immunomodulatory, cytotoxic, M. tuberculosis and antibacterial inhibitory activities. Avarone 

and avarol belong to a family of marine sesquiterpene lactones that have potent anti-infectious 

disease action, particularly against HIV. Moreover, reverse transcriptase has been purified from 

the red sea sponge Dysidea cinerea. To prevent tumour cells from regenerating, nano and pico 

doses of the sesquiterpene illudin are utilised in therapy. That may invade cancer cells and take 

over their DNA synthesis is irofulven [33]. Irofulven sesquiterpene is an antitumor agent because 

it works by killing off abnormal tumour cells in much the same way as anticancer drugs do. 

illudins and irofulven are considered useful therapeutic medicines because of their anticancer 

properties [34] There are various structures of sesquiterpenes below in figure 6. 
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Figure.6 Structure of Sesquiterpenes 

5.3 DITERPENES  

Terpenoids such as diterpenes are crucial because of their many medical applications. Like other 

terpenoids, they have a wide range of species of origin. The reduction of geranylgeraniol yields 

phytol (Fig. 5), one of the most important and easy examples (see also [35]). Lucas volkensii is a 

plant species that is used to get the antituberculosis-property-containing (E)-phytol. The ester 

chain and four-membered oxetane ring in the cancer drug taxol (paclitaxel) (Fig. 5) are 

responsible for its anticancer effects (Fig. 5). In addition to its use in combating ovarian and lung 

infections, breast cancer may also be treated with taxol. It is part of today's standard 

chemotherapeutic armament, used against a variety of cancers [36]. Breast and ovarian cancer 

patients have had access to paclitaxel since the 1990s, when the FDA first approved it for 

treatment. Peripheral neuropathy, hypersensitivity, neutropenia and alopecia are some of the 

negative effects of paclitaxel. Diterpene glycosides, or pseudo-pterins, are potent inhibitors of 

PLA2 with anti-inflammatory and pain-relieving properties [37]. A derivative of pseudopterosin, 

methopterosin has anti-inflammatory and wound-healing properties. Similarly, Sphaerococcus 

coronopifolius is the source of the bromo-diterpene sphaerococcenol A, a diterpene having 

antimalarial action in different Plasmodium falciparum strains at different stages (Fig. 5). 

Medications containing chloroquine are often used to treat malaria. Herpesvirus, maryland virus, 

ann arbor virus, and poliovirus III are only some of the viruses that are neutralised by diterpenes 

[38]. 
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Figure.7 Structure of some diterpenes 

5.4 SESTERTERPENE 

It is the least common group of terpenoids. The structurally different types of sesterterpene are 

extracted mostly from marine organism (Fig. 6) and various species of fungi. Sesterterpene 

inhabits various biological and pharmacological activities such as inflammatory, phospholipase 

A2 (PLA2), arachidonic acid production, leukotrienes and prostaglandins. PLA2 are extracted 

from species sponge i.e., Cacospongia mollior which were named after the scalaradial which 

were used in anti-inflammatory drugs synthesis and their developmental phases [39]. Those 

sesterterpenes of marine origin consisting of the γ-hydroxybutenolide moiety are extensively for 

the treatment of γ-matory and anti-inflammatory activities. The very first moiety of PLA2 

sesterterpene is manoalide, extracted from Luffariella variabilis of the sponge family showing 

significant potency against anti-inflammatory and analgesic activities [40]. Similarly, there are 

various manoalide have been isolated such as petrosaspongiolides M-R, cacospongionolides, 

luffariellins and luffariellolide. These act as PLAS2 irreversible inhibitors zone. Among all these 

compounds petrosaspongiolide M shows great potency against PLA2 inhibitory zone and it also 

reduced the leucotriene B4, tumor necrosis, prostaglandin E2 level with showing no such type of 

side effects. Moreover, scalaranestype and salmahyrtisol A novel sesterterpene are extracted 

from Hyrtios erecta of species sponge commonly found in red sea are showing greater potency 

against human colon carcinoma, human lung carcinoma and murine leukaemia [41]. Similarly, 

ophiobolane sesterterpene extracted out from marine organism such as fungus species i.e., 
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Halorosellinia oceanica showed good results against malarial disease. Last but not the least, a 

group of Mangicols A-G ter-terpenes, extract out from Fusarium heterosporum of fungus family 

having novel compounds of spiro-tricyclic nature [42].  

The occurrence of these terpenoids is the least common of all. Marine creatures (Fig. 6) and 

various types of fungi are the primary sources of the many structurally different types of 

sesterterpene. Several biological and pharmacological processes rely on sesterterpene, including 

inflammation, phospholipase A2 (PLA2), arachidonic acid production, leukotrienes and 

prostaglandins. Cacospongia mollior, a kind of sponge, is the source of PLA2, a scalaradial used 

in the production of anti-inflammatory drugs and their intermediates [39]. There is a lot of 

interest in marine sesterterpene with the γ-hydroxybutenolide moiety because of its potential 

anti-inflammatory and anti-microbial effects. Manoalide, which is extracted from the sponge 

Luffariella variabilis, serves as the primary component of PLA2 sesterterpene [40]. It has potent 

anti-inflammatory and analgesic properties. Petrosaspongiolides M-R, cacospongionolides, 

luffariellins, and luffariellolide are all examples of similar manoalides that have been isolated. 

These areas function as permanent PLAS2 inhibitors. Petrosaspongiolide M was the most 

efficient of these drugs in inhibiting PLA2 inhibitory zone formation; it also reduced leucotriene 

B4, tumour necrosis factor, and prostaglandin E2 levels without generating any side effects. On 

top of that, scalaranestype and salmohyrtisol against human colon cancer, human lung 

carcinoma, and murine leukaemia, a novel sesterterpene isolated from the red sea sponge species 

Hyrtios erecta shows increased action [41]. Similar effectiveness against malarial sickness has 

been shown by ophiobolane sesterterpene isolated from marine organisms like the fungus 

Halorosellinia oceanica. Finally, a group of ter-terpenes called Mangicols A-G, were isolated 

from the Fusarium heterosporum fungus and feature distinctive spiro-tricyclic chemistry [42]. 
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Figure.8 Structure of some sesterterpene 
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6. TERPENOID AS DRUG DEVELOPMENT AND DRUG DESIGNING 

The significance of terpenoids in drug discovery and development may be studied in a number of 

ways. The first process was the gathering of terpenoids molecules. Both primary and secondary 

analyses were performed on them. Primary tests included verification of in-vitro and high 

throughput applications of chosen terpenoids, while subsequent assays looked at counter 

screening, bioavailability, toxicity, metabolism, etc. The structure-activity connection for these 

compounds was then determined (SAR). These top compounds, together with their SAR activity, 

were sent on to have their structure in protein-ligand complexes characterized. The chemicals 

were then used either directly or indirectly in the development of pharmaceuticals. This means 

that the drug discovery process may be used to comprehend and develop chemical synthesis [43]. 

 

 

Figure.9 Drug discovery cycle 

There has been a considerable amount of use of the terpenoids paclitaxel and artemisinin in 

clinical settings. This will lead to a significant change in the selection of pharmaceuticals by 

studying terpenoids and their biological activity. Several different approaches might be used to 

improve terpenoids' treatment, as well as to generate novel medications based on these methods. 

These theoretical foundations are heavily emphasized by academics. 

Pharmaceutical companies utilize extensive amounts of terpenoids in their products due to their 

abundance in therapeutic plants. With numerous applications and development options, they 

offer a great deal of potential. There are various ways to produce terpenoids, including removing 
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them from plants, isolating and metabolizing as well as biosynthesis and biotransformation. It is 

possible to harvest and separate terpenoids from plants. In addition to alleviating the problem of 

a lack of terpenoids, it also makes terpenoids more readily available for extraction of medicines 

on the commercial market. In order to fulfill research and development requirements for 

medication, huge quantities of structurally tailored terpenoids can be produced through 

biologically synthesized.  

 

Figure.10 Medicinal importance of Hemp terpenes 

There is a great deal of uncertainty surrounding the action mechanism of many terpenoids at this 

point in time. The integration of molecular network pharmacology and "omics" technology may 

be used by researchers to gain a better understanding of the mechanism behind the structure and 

activity of terpenoids. Screening of the activity of terpenoids continues to be an important step in 

the development of novel medications. Novel medications or lead compounds can either be 

developed from compounds with high activity straight away or structurally changed as lead 
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compounds. Utilizing these lead compounds, new compounds with considerable activity can be 

screened. The study of natural products is an important method for the development of medicine 

as well as an important method for the research and development of medicine.  

In order to achieve the best possible level of pharmacological effect, terpenoids may require 

novel dosage forms combined with recent advances in pharmaceutics. The addition of terpenoids 

to cosmetics and healthcare products in the form of additives may offer numerous advantages to 

the economy and several opportunities on the market [44]. 

7. CONCLUSION 

Given the above analysis, it should come as no surprise that the vast majority of the chemicals 

utilised to treat different illnesses today are derived from natural herbs and plants. This is 

because nature provides an infinite supply of substances that may be used to cure a wide range of 

diseases. The same regulations apply to terpenoids. Even though terpenoids play a key part in the 

medicinal field for drug designing and drug development, it is still unknown, based on the study 

that has been done so far, what numerous functions terpenoids may play and what impact it may 

have on growing and spreading their reach in the pharmaceutical industry. Because of this, one 

can deduce that studying the mechanisms through which terpenoids function in medicine has 

great promise for future investigation of drug designing and drug development. 
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