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Unit 3 

Medical use of therapeutic plants: indications, proved pharmacological action of known 

constituents. 

Summary 

Here are presented: valuable professional knowledge about the main issues of 

medical use of therapeutic plants, such as indications, biological activity and proved 

pharmacological action of known constituents, of medicinal plants; their structures 

and therapeutic properties; and which part of the plants can be used. 

 Learning outcome descriptors 

By the end of the course, the trainee should be able to demonstrate: 

Knowledge, understanding and professional skills: 

1. Define the terms, medicinal plant, and medicinal use of herbs 

2. Discuss the main issues of medical use of therapeutic plants like indications 

and side effects 

3. Discuss the main issues on proved pharmacological action of known herbal 

constituents 

       General and transferable skills: 

1. Show good written and oral communication skills.  

2. Demonstrate general computer literacy 

3. Perform computer search to retrieve information from other  sources 

4. Show ability to use information retrieved for improving professional status 

5. Plan tasks and work independently 

6. Work in team with minimal guidance where appropriate. 

 

 

 

Unit 3 

Medical use of therapeutic plants: indications, proved pharmacological action of known 

constituents. 

According to the definition in Research Guidelines for Evaluating the Safety and Efficacy of 

Herbal Medicines of the World Health Organization (WHO), issued in 1994, herbal medicine 

is a plant-derived material or preparation with therapeutic or other human health benefits, 

which contains either raw or processed ingredients from one or more plants. Although 
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inorganic and animal materials are also used in treatment of diseases in some countries, 

herbs always dominate in traditional medicines. 

The number of different higher plant species on the surface of the earth has been estimated 

to be at least 250,000 species plants (Pimm SL, Science 1995, Lewis NG, 1994), but so far only 

about 5-10% of them have been investigated for their constituent natural products 

(Kinghorn AD. 2001). With the development of chemical, biological and molecular 

biotechnological techniques that have become available for nature products research, there 

is an increasing demand for extraction and isolation of compounds from herbs, for the 

purpose of screening bioactive chemical molecules in new drug development, exploring 

therapeutic and preventative mechanism of herbs, as well as establishing quality control and 

standardization of herbs and herbal products (Bohlin, L., Bruhn, J.G. (Eds.), 1999). 

There are many purposes and significance to carrying out pharmacological research in 

traditional herbal medicines: 

1. To scientifically ensure the safety and reveal the efficacy of traditional herbs, and 

elucidate their mechanisms by a modern medicine research system. 

2. To validate the efficacy of a new combination of herbal medicines or a new herbal 

product, and to establish their therapeutic doses, or to evaluate a new indication, or a new 

administration route for existing herbal products. 

3. To evaluate the pharmacological effect of purified or semi-purified compounds isolated or 

derived from herbal medicine. 

4. To discover new pharmacologically active plant materials. 

Pharmacological research plays an important role in the modernization of traditional herbal 

medicines, because the experimental method is the most fundamental method of modern 

science. Information that cannot be obtained from human beings can be obtained through 

animal experiments. 

All the substances in the universe, including plants, are composed of chemical compounds. 

First of all, in order to study an herbal medicine, should be isolated the major bioactive 

chemical components. Before the isolation of an herbal medicine, the material should first 

be identified by using current methods and techniques, such as all kinds of chromatography 

and spectrometry, to ensure that it is the right species and was collected and stored 

properly. Only after the biological compounds of herbs are correctly extracted, isolated, and 

identified, the biochemical, biological, or pharmacological studies can be performed 

scientifically. Isolation of chemical compounds from herbs is an important step for a 

systematic study of herbal medicine. It provides compounds not only for structural 

identification or elucidation and standards for quantitative and qualitative analysis for 

quality control of herbal extracts or products, but also for in vitro bioassay screen and in vivo 

pharmacological and toxicological study, and clinical trials.  

Chemical studies on herbal medicines provide fundamental substances for further studies of 

biological and pharmacological activity. Chemical studies on plants, during the earlier 

decades of the 1800s, could only be performed on active compounds that were highly 
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concentrated and isolated into a relatively pure form by techniques such as distillation or 

extraction with water, acid, base, or alcohol. Extraction and isolation should be carried out 

based on knowledge of the sample.  

The interest in using nature as a source of potential chemotherapeutic agents continues. 

Natural products and their derivatives represent more than 50% of all drugs in clinical use in 

the world. Data from the WHO show that 25% of modern medicines are made from plants 

that were first used traditionally. During the last 40 years, at least a dozen of effective drugs 

have been derived from plants like: morphine-analgesic from opium poppy (Papaver 

somniferum), quinine-antimalarial from cinchona bark (Cinchona succirubra and others), 

diosgenin derived from Dioscorea spp. -an ovulatory contraceptive agent, reserpine and 

other anti-hypertensive and tranquilizing alkaloids from Rauwolfia species; pilocarpine to 

treat glaucoma and “dry mouth’’ derived from a group of South American trees (Pilocarpus 

spp.) in the Citrus family; two powerful anti-cancer agents from the Rosy Periwinkle 

(Catharanthus Roseus); laxative agents from Cassia sp. and as a cardiotonic agent to treat 

heart failure from Digitalis species. Other examples include atropine, ephedrine, warfarin, 

aspirin, digoxin, vinblastine vincristine, taxol, hyoscine and huperzine A.  

 

Dioscorea villosa-Wild Yam 

 

Secondary plant metabolites in drug discovery  

The chemicals in plants can be divided into primary metabolites and secondary metabolites 

based on the range of molecular weight, distributions in species, and their biological roles in 

plants. The ubiquitous macromolecules of primary metabolism in plants, for example, 

polysaccharides, proteins, lipids, and nucleic acids, are called primary metabolites. They 

provide nutrients, and thus are essential for growth and survival. In contrast to primary 

metabolites, small organic compounds are often produced by a particular species, usually 

possessing important biological activity. They are not necessary for growth and survival, and 

are called secondary metabolites. 
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The roles of secondary metabolites in plants are different. They serve as chemical 

messengers and defensive chemicals, and play significant biological and ecological roles. 

There is a growing interest in the study of them, as they represent a tremendous library of 

potentially useful leading compounds in new drug development. The secondary metabolites 

comprise a range of chemically diverse compounds. Based on the chemical structure 

features, they are classified as: alkaloids, flavonoids, coumarins, lignans, quinones, 

terpenoids, and so on (Rahman, A.U. 1995) (Rahman, A.U.1998). 

 

COMPOUNDS IN PLANTS AND THEIR   STRUCTURES AND PROPERTIES 

Alkaloids 

Alkaloids are one of the major groups of plants constituents used in medicine. Constitute a 

large class of nitrogen-containing secondary metabolites of plants, microbes, or mammals. 

Alkaloids are famous for their diverse pharmacological activities. Since the discovery of 

morphine from the opium poppy, Papaver somniferum, in 1806, more than 10,000 alkaloids 

have been purified and identified from natural resources. Many modern drugs are produced 

by naturally occurring alkaloids or their synthetic analogs.  

                   

Papaver somniferum 

 

Biological Activities of Alkaloids 

Alkaloids are a group of substances with diverse structures and a wide range of biological 

activities, such as antibacterial (e.g., berberine), anti-malaria (e.g., quinine), analgesia (e.g., 

morphine), anesthesia (e.g., cocaine), anticancer (e.g., vincrinstine), antihypertention (e.g., 

resepine), cholinomimeric action (e.g., galatamine), relieving cough (e.g., codeine), 

spasmolysis (e.g., atropine), vasodilatation (e.g., vincamine), anti-arhythmia (e.g., quinidine), 

and anti-asthma (e.g., ephedrine). To date, over 12,000 plant-derived alkaloids have been 

reported. For example, the morphine alkaloids are powerful pain relievers and narcotics, and 
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vincristine, isolated from Vinca rosea (now Catharanthus roseus), is one of the most potent 

anti-leukemic drugs in use today (Hostettmann, K., Lea, P.J. 1987). 

                      

Atropa belladonna                                                                      Catharanthus roseus 

Flavonoids 

Flavonoids are polyphenolic compounds. It is one of the most important groups of secondary 

plant metabolites. To date, more than 6.000 flavonoid compounds have been purified and 

identified, many of which exist in fruits, vegetables, and beverages. Flavonoids are 

responsible for many of the plant colors that dazzle us with their brilliant shades of yellow, 

orange, or red, and have high ecological importance in nature as color attractants to insects 

and birds, and aid in plant pollination (Rahman, A.U. 1995-1998).  

                           

   Blueberries are a source of dietary anthocyanidins                            White cauliflower has anthoxanthin pigments 

Biological Activities of Flavonoids 

Flavonoids have recently attracted considerable interest because of their potential beneficial 

effects on human health. Flavonoids are most commonly known for their antioxidant 

activity. The capacity of flavonoids acting as antioxidants depends upon their molecular 

structures. Therefore, foods rich in flavonoids, such as quercetin-the most abundant dietary 

flavone, have been proposed to be important in ameliorating diseases such as cancer and 

heart disease. Components of milk thistle (Silybum marianum), in particular silybin and 

silymarin, are antihepatotoxins and they are used to reduce the effects of poisoning by fungi 

of the genus Amanita. It has been discovered that flavonoids also provide other important 

biological activities such as antibacterial, antiviral, antiallergic, antiplatelet, anti-

https://en.wikipedia.org/wiki/Catharanthus_roseus
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inflammatory and antitumor activities. The antiviral function of flavonoids has been 

demonstrated with the HIV virus, and also with HSV-1, a herpes simplex virus. 

Coumarins 

Coumarins are a group that mainly exists in higher plants. Coumarins serve as growth 

inhibitors (anti-auxins), as well as defense compounds in plants.  Coumarins are more 

concentrated in the families of Apiaceae, parsley - fennel family, Leguminoseae (bean 

family), Rutaceae (citrus family), and Umbelliferae. 

                                        

          Tonka bean or coumarou, one of the sources from which coumarin was first isolated as a natural product 

in 1820.  

Biological Activities of Coumarins 

Coumarins have been reported to have multi-biological activities such as anti-HIV, 

antitumor, antihypertension, anti-arrhythmia, anti-inflammation, anti-osteoporosis, pain 

relief, and prevention of asthma and antisepsis. Coumarin derivatives are used widely as 

anticoagulants for the treatment of excessive or undesirable blood clotting. The parent 

compound coumarin (M1) is found in sweet clover (Melilotus alba, Leguminosae). Coumarins 

are also used in sunscreen cosmetics to absorb ultraviolet (UV) rays, and in synthesis of 

anticancer drugs. 

Lignans 

Lignans are widely occurring compounds in plants and are closely related to lignin. This class 

of compound is common in the plant kingdom, especially in the heartwood and leaves, and 

as major constituents of resinous exudates from roots and bark.  

Biological Activities of Lignans 

The lignans are reported to have strong antibacterial activity. Lignans belong to a class of 

substances known as non-steroidal phyto-oestrogens. They are structurally and functionally 

similar to oestradiol and related sex hormones. The lignans are capable of binding to 

estrogen receptors and interfering with the cancer-promoting effects of estrogen on breast 

tissue, thus they may inhibit the growth of breast, prostate, and colon cancer, and improve 

bone density. The well-known lignan podophyllotoxin is a mitotic inhibitor that was first 

isolated from Podophyllum Peltatum, with strong anti-neoplastic activity. Etoposide is a 
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podophyllotoxin derivative now used to treat lung cancer, testicular cancer, and acute 

lymphocytic leukemia. Lignans are also known as good antioxidants. Lignans are found in flax 

seeds, pumpkin seeds, rye, soybeans, broccoli, some berries, and many traditional Chinese 

herbs such as Magnolia Officinalis, Schizandra Chinensis, and Podophyllum Peltatum. 

 

Podophyllum peltatum 

Quinones 

Quinones occur as pigments in bacteria, fungi, and certain higher plants. A number of 

quinone derivatives (anthraquinones, phenanthraquinones, anthrones and dianthrones) are 

found in many species of Rheum (q.v.), Rumex and Polygonum juglone in unripe walnuts, 

spinulosin from the mold Penicillium Spinuhsum, arnebinone and arnebifuranone from 

Arnebia Euchroma, tanshinone derivatives from Salvia Miltiorrhiza, and sennoside A – D 

from Rheum palmatum (Rahman, A.U. 1995-1998). 

Biological Activities of Quinones 

Quinones containing phenolic hydroxyl groups usually present beautiful colors such as 

yellow, orange, and red. Anthraquinones are an important group of quinones with purgative 

actions (e.g.,sennosides), antimicrobacterial (e.g.rhein and saprorthoquinone). They also 

possess other biological activities, such as antitumor (e.g. emodin and juglone), inhibition of 

PGE 2 biosynthesis (e.g. arnebinone and arnebifuranone), and anti-cardiovascular disease 

(e.g. tanshinone II A). Coenzyme Q10 is benazoquinone derivative that is used in treatment of 

cardiovascular diseases, hypertension, and cancer in clinics. Vitamin K compounds like K1 

and K2 belong to naphthoquinones. They can promote blood coagulation, and thus are used 

in treatment of natal bleeding. 

https://en.wikipedia.org/wiki/Podophyllum_peltatum
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Senna Alexandrina 

Terpenoids 

Terpenoids are isoprene oligomers (C5H8)n and their derivatives. Terpenoids are widely 

distributed in nature, mainly in plants. The total number of terpenoids discovered has been 

over 22,000, and many of them have become important clinical drugs or have been used as 

leading compounds in new drug development. 

Monoterpenes are a class of terpenes that consist of two isoprene units and have the 

molecular formula C10H16. Examples from this class include camphor, menthol, thujone, 

thymol, nerol, linalool, limonene, geraniol, and perillyl alcohol, found in citrus peels, mint 

leaves, lavender, and thyme. Among them, menthol is a useful topical pain reliever and anti-

puretic; thujone is a toxic agent found in wormwood (Artemisia absinthium), from which the 

liqueur and absinthe are made; borneol is derived from pine oil and is used as a disinfectant 

and deodorant; camphor is used as a counterirritant, anesthetic, expectorant, and 

antipruritic, among many other uses. 

                          

                                Lavender flower                                                                         Artemisia abrotanum 

One of the most well known medicinally valuable diterpene is paclitaxel (Taxol ®). Another 

example of the important medicinally diterpenoids are ginkgolides discovered from Ginkgo 

biloba, which show strong bioactivity against the aggregation of platelet. Other examples 

include nerolidol, farnesol, and ylangene in neroli, mints, sandalwood, ginger, and German 

chamomile. These phytochemicals commonly have antiallergen and anti-inflammatory 

properties. Artemisinin is the most valuable medicinal sesquiterpenoids that was first 

isolated from traditional Chinese herb Artemisia annua, with strong anti-malaria activity.  

 

https://en.wikipedia.org/wiki/Artemisia_abrotanum
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                                                                    Taxus baccata (European yew) 

Τriterpenoids are known as cancer chemopreventive, antiulcer, and antidiabetic agents, 

inhibitors of angiogenesis and eukaryotic DNA polymerases, and so on. They are the 

biological active components such as glycyrrhetic acid found in liquorice and the limonoids 

(e.g. limonin), which are highly oxidized bitter principles present in the Citrus plant family 

(Rutaceae). Arbruside E, a relatively nontoxic triterpene, was isolated from the extreme toxic 

jequerity (Arbrus precatorius), as a potential sugar substitute because it is 30-100 times 

sweeter than sucrose (Fullas F.et al.1990). Triterpenes are also components of resins and 

resinous exudates from plants (e.g. frankincense and myrrh); myrrh is derived from the 

Arabic word for bitter, a characteristic which many triterpenes display.  

The triterpenes include some very important molecules, such as the steroids, which are 

degraded triterpenes with many important functions in mammals, notably as sex hormones. 

Recent chemical investigation and pharmacological studies reveal various biological roles 

such as anti-inflammation, anticancer, anti-cardiovascular, hypoglycemic, and antifungal 

activities of steroidal compounds in plants. The widely distributed lipid-soluble pigments and 

essential dietary required carotenoids belong to this group of chemicals. Lycopene is 

another bioactive carotenoid found in tomatoes and other red fruits, and has been 

considered a potential agent for prevention of some types of cancers. 

Cardiac Glycosides 

Cardiac glycosides (also called cardenolides) are named from the impact of this group of 

compounds on the heart. Many plants contain cardioactive or cardiac glycosides, which have 

a profound effect on heart rhythm. The most widely studied plant that contains these 

compounds is the foxglove (Digitalis purpurea) of the plant family Scrophulariaceae, which 

was used as long ago as the 18th century in the treatment of heart disease described as 

‘dropsy’. The basis of this use was well founded as this plant contains the medicinal agents 

digoxin and digitoxin. Cardiac glycosides are used in the treatment of cardiac failure in clinic. 

Making Medicines Safer by Isolating and Modifying Plant Constituents.  
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A well - known example is the story of aspirin. According to records about willow leaves as 

an antipyretic treatment in Ebers papyrus, and following the same application of teas made 

from willow bark as an English herb, chemists and pharmacists successfully isolated salicin 

from the bark of the white willow, Salix Alba, between 1825 and 1826. The compound 

responsible for the remedy was subsequently converted to salicylic acid via hydrolysis and 

oxidation, and proved as such a successful antipyretic (fever reducer) that it was actively 

manufactured and used worldwide. Due to severe gastrointestinal toxicity, salicylic acid was 

converted into acetylsalicylic acid via acetylation by scientists at Bayer. It was given its trade 

name of aspirin in 1899. Today, aspirin is still the most widely used analgesic and antipyretic 

drug in the world. 

                                  

Salix Alba leaves                                                                             Salicin 

However, the process of finding new drug candidates from herbs in drug development is no 

longer as easy as the story of aspirin. The story of taxol is that of a difficult journey of a trace 

compound from a plant becoming a powerful new drug. Taxol is one of the most well-known 

diterpenes with a very complex steroid structure and anticancer activity. The extract of the 

bark of Pacific yew (Taxus Brevifolia) was first found to be cytotoxic in a cellular assay in 

1964. The active ingredient was isolated in 1966 with a very low amount, and the structure 

was published in 197 (Goodman, J. and Walsh, V. 2001). By 1969, 28 kg of crude extract had 

been isolated from almost 1200 kg of bark, but yielded only 10 g of pure material. By the late 

1980s, its value as an anticancer drug had been determined by various clinical studies. 

Paclitaxel and its analog docetaxel (Taxotere ®) have been approved by U.S. FDA to treat 

various cancers, including non - small - cell lung cancer, small - lung cancer, ovarian cancer, 

breast cancer, and head and neck cancers. The research result showed that it acts to 

stabilize the mitotic apparatus in cells, causing them to act as normal cells rather than 

undergo rapid proliferation as they do in cancer.  

Many people mistakenly believe that herbal products are safe. Although most herbal 

medicines are relatively safe in comparison with modern drugs, results from toxicological 

studies show that this is not always true. To a large extent, the safety of herbs depends on 

dosage and period of administration. It is necessary to mention that purification of some 

herbal extracts may increase their toxicity. This is because, while the active components are 

concentrated, the concentration of toxic compounds may also be increased. Sometimes, the 

active components are also toxic. In this case, while the therapeutic effect is enhanced, the 

toxicity is also increased. Examples include ephedra extract and herbal extracts from the 
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Aristolochia family. Studies of aristolochic acid found in several herbs in Aristolochia family 

have shown its significant carcinogenic and mutagenic effects and poisoning of the kidney 

(Arlt, V.M., et al.  2002) (Debelle, F.D., et al.  2008) (Schmeiser, H.H. , et al. 2009). In TCM, 

processing of raw herbal materials with different methods, such as extended heating with 

steaming or boiling to decompose the chemical bonds of toxic ester or glycoside compounds 

in herbs, has been long applied to reduce the toxicity of Chinese herbs. Examples include 

aconitine in radix Aconiti and sennosides in rhubarb. 

Cardiac glycosides of the digitalis type (from foxglove leaf. Digitalis Purpurea and D. lanata) 

have a very narrow range of therapeutic dosages. Exceeding the full medicinal dose by just 

about 50 % can produce toxic effects. The dosage problem is compounded by the large 

qualitative and quantitative variations that occur in the crude plant material. Depending on 

its origin, the crude drug may contain a predominance of gitoxin, which is not very active 

when taken orally, or it may carry a high concentration of the very active compound 

digitoxin.  

 

Digitalis Purpurea 

Thus, isolating the active constituents from herbs with a narrow therapeutic range (Table 1) 

and administering the pure compounds is not simply an end in itself. This is a scientific 

method of medicinal plant research, by which very potent constituents can be processed 

into safe medicinal products (Withering W., 1885). The goal is not to concentrate the key 

active component but to obtain a pharmaceutical product that has a consistent, uniform 

composition. Then, processing the isolated constituent into pills, tablets, or capsules results 

in a product were the constituent is diluted by pharmaceutical excipients. For example, the 

concentration of digitoxin in a digitoxin tablet is approximately 10 times lower than in the 

original digitalis leaf.                       
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Table 1. Examples of plant constituents that is isolated for medicinal use. Naturally these constituents do not 

occur alone in plants but as fractions accompanied by related chemical compounds. The isolated substances, 

which generally have strong, immediate actions, are not considered phytomedicines in the strict sense (Volker 

Schulz, Rudolf Hansel, Mark Blumenthal, Varro Tyler Rational Phytotherapy 5th edition 2004). 

With the development of the natural sciences and the use of scientific methods in medicine, 

in the early 19th century, herbal remedies became an object of scientific analysis. The 

isolation of morphine from opium (1803-1806) marked the first time that relatively modern 

chemical and analytic methods which were used to extract the active principle from an herb. 

Then, it became possible to perform pharmacological and toxicological studies on the effects 

of morphine in animals and humans. Various substances isolated from opium, including 

morphine, codeine, and papaverine, are still in therapeutic use today. In other cases, efforts 

have been made to improve the natural substance by enhancing its desired properties and 

minimizing its adverse side effects. Modifying the reserpine molecule (from the traditional 

Ayurvedic sedative plant Indian snakeroot, Rauvolfia Serpentina) led to mebeverine, while 

modifying the atropine molecule (from belladonna, Atropa Aelladonna) led to ipratropium 

bromide and the powerful meperidine group of analgesics. Medicinal herbs from the New 

World were another source of important drug substances. The leaves of the coca shrub 

(Erythoxylum Coca) yielded cocaine, the prototype for modern local anesthetics, while the 

bark of Cinchona species yielded quinine, a drug still important in the treatment of malaria 

as artemisinin. Resistance to this compound develops much more slowly than to synthetic 

antimalarial drugs. A significant portion of all currently used medications is derived, either 

directly or indirectly, from active principles that have been isolated from plants. Most of 

these substances do not occur in plants individually but in groups of compounds, such as 

caffeine in the group of methylxanthines, digoxin in the group of cardiac glycosides, and 

morphine in the group of opium alkaloids. These isolated compounds and groups of 

compounds generally produce strong, immediate effects and are in the strict sense not 

classified as phytomedicines (phytomedicinals) but more appropriately as plant-derived 
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drugs. Researchers have by no means exhausted the potential of these secondary plant 

constituents. The sheer number of plant alkaloids that could provide the basis for the 

development of future remedies is estimated at more than 20,000 (Cordell et al., 2002).  

The purpose of research on traditional herbal medicine is not only for new drug 

development, but also for quality control and mechanism study of herbs. Unlike screening 

for new drug candidates simply using one or two bioassay tests, exploration of the 

mechanisms of traditional herbal medicines is much more complex. The research on herbs in 

the past 40 years shows that they work in a way that differs from modern drugs: the effect is 

not from one single compound in an herb, but is a synergetic result from many components 

working on many targets. And researchers should not be disappointed if their results show 

that the most bioactive compounds screened from an herbal extract in a bioassay are 

popular second metabolites in plants. Examples include flavonoids, fatty acids, or amines. 

                

Aloe Vera                                                                            Arnica montana  

 

Plant parts used 

In the context of pharmacy a botanical drug is a product that is either derived from a plant 

or transformed into a drug (by drying certain plant parts, or sometimes the whole plant), or 

obtained from a plant, but no longer retains the structure of the plant.   

The following plant organs are the most important: in parentheses is the Latin name that is 

commonly used. 

 Aerial parts or herb (herba): The large majority of botanical drugs in current use are 

derived from leaves or aerial parts. All parts of the plant found above the ground are 

referred to as the aerial parts.  One example is the St. John’s Wort (Hypericum 

Perforatum). 

 Leaf (folia): The leaves arise out of the stem. The leaves sometimes can be used 

alone or mixed with the petiole. Example of plants that are only used their leaves is 

the Gingko (Gingko Biloba Common balm, Melissa officinalis L. (Melissae folium). 
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 Flower (flos): Although the flowers are of great botanical importance, they are only 

a minor source of drugs used in phytotherapy or pharmacy. Several flowers 

commonly used in medicine include the Camomille flower (Chamaemelum Nobile), 

Roselle (Hibiscus Sabdiriffa), and the Marigold (Calendula Officinalis).  

 Fruit (fructus): Fruits and seeds have yielded important phytotherapeutic products, 

including:  Anish seeds (Pimpinella Anisum), the Fennel fruit (Foeniculum Vulgare), 

Serenoa repens (Sabal fructus) and the fruit peel of Citrus fruits (Citrus sp). 

 Bark (cortex): The bark is the outer most protective layer of a tree trunk and is 

formed by layers of living cells just above the wood itself. There are usually high 

concentrations of the active ingredients in the bark e.g. Willow, Salix alba L. and Salix 

spp., the Quinine bark (Cinchona sp., and Cinnamon and Camphor (Cinnamomum 

camphora and C. camphora). Important examples of useful woods include are 

Rosewood, Sandalwood (Santalum album). 

 Root (radix): The fleshy or woody parts of many species are used medicinally. They 

can be whole or sliced, peeled or unpeeled. Roots may be fibrous (Urtica Dioica 

nettle), solid (Glycyrrhiza Glabra of the Leguminosae family, Liquorice) or fleshy 

Devil’s claw, Harpagohytum procumbens. Roots may have tuberous shape or 

conical, cylindrical, e.t.c. 

 Rhizome (rhizoma): The rhizome is a woody or fleshy elongated stem that usually 

grows horizontally below the ground, forming leaves above the ground and roots 

into the ground. Medicinally important rhizomes include Kava kava (Piper 

Methysticum) and the Ginger (Zingiber  Officinalis). 

 Bulb (bulbus): A bulb is the fleshy structure made up of numerous layers of bulb 

scales, which are leaf bases. Bulbs popular for medicinal use include the Onion and 

Garlic (Allium Cepa and A. Sativum, respectively). 

 Seeds: Seeds are contained in the fruit e.g. White mustard, Sinapis alba L. (Sinapi 

semen), and the seeds of the Fennel (Foeniculum Vulgare, Apiaceae). 

 Gums-Resins: Gums are solids consisting of mixtures of polysaccharides. Gums flow 

from a damaged stem as a defense mechanism or sometimes as a protective system 

against the invasion of bacterial and fungal rots e.g. Gum Arabic (Acacia Senegal), 

Benjoin (Terminalia bentzoe) and Aloe gel (Aloe Vera gum of the Liliaceae). Resins 

are excreted from specialized cells or ducts in plants. E.g. Pistachia Lentiscus 

(mastiha medicinalis of Chios), and the well-known since Biblical times Frankincense 

(Boswellia Sacra) and Myrrh (Commiphora Myrrha) both of the Burseraceae family.  

 Fatty oils: These derive from the seeds or from the fruits of plants e.g. Almond oil is 

used in cosmetics, and Olive oil is a useful example as is used for its own therapeutic 

potential but also used in liquid formulations and ointments. 

 Essential oil: These are volatile oils extracted from plants through a process of either 

steam distillation or extraction. They are of considerable importance as active 

ingredients of medicinal plants e.g. Rosemary oi (Rosmarinus officinalis), Peppermint 
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oil (Mentha Piperita), origanum oil (Origanum Vulgare), Ylang Ylang oil (Cananga 

Odorata) amongst others. 
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