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UNIT-I 

TERMINOLOGY AND DEFINITIONS 

 Understanding terms or words commonly used in herbal literature provides a basic foundation 

for people new to herbs and reinforces the basics for those with some experience with herbal 

medicine. The following terminology categories offer a comprehensive understanding of herbal 

medicine’s role in healthcare. 

Healthcare Systems: Lists the basic theory or school of thought underlying healthcare systems 

throughout the world. Some systems include herbal medicine as an approach. 

Approaches: Describes approaches applied to various healthcare systems that use medicinal 

plants or plant-derived preparations. 

General Herbal Terms: Defines some common terms used when discussing or learning about 

herbal medicine  

Plant Parts: Lists the crude drug or phytopharmaceutical names that describe the part of the 

plant that is used in the herbal preparation. This name is not always synonymous with the 

botanical description of that plant part. 

Preparations: Describes various plant preparations used to make herbal products both at home 

and for the marketplace. 

Herbal Actions and Properties: Defines the most common terms associated with the properties 

of medicinal herbs in order to provide a better understanding of the herbal properties, proper use 

of the herbs and under what conditions they might be utilized. 

Healthcare Systems 

Allopathy: Also known as "conventional medicine" in Western societies, allopathy focuses on 

treating the symptoms of diseases primarily through prescription drugs and surgery. This 
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approach utilizes a process of reductionism (focusing on the symptoms exhibited in a part of the 

organism rather than focusing on the organism as a whole.) 

Ayurvedic Medicine: Literally meaning the "science of life." Ayurveda is a 5,000-year-old 

system of medicine originating in India that combines natural therapies with a highly 

personalized, holistic approach to the treatment of disease, which is believed to be the result of 

disharmony between the person and the environment. Ayurvedic medicine works to balance the 

three basic types of energy (doshas) that occur in everyone and everything: vata, pitta, and 

kapha. 

Eclectic Medicine: A branch of American medicine popular in the latter half of the 19th and first 

half of the 20th century that made use of therapies found to be beneficial to patients including 

medicinal plants, as well as physical therapy practices. “Eclectics” were doctors who practiced 

with a philosophy based on “alignment with nature.” 

Homeopathy: A system of medicine founded in the late 18th century in which remedies consist 

of diluted substances from plants, minerals and animals. It is based on a theory that "like cures 

like." Remedies specifically match different symptom pattern profiles of illness to stimulate the 

body’s natural healing process. 

Indigenous or Tribal Medicine: A healthcare system that tends to incorporate various methods of 

botanical and animal medicines as well as specific ceremonial rituals of the culture to cure 

disease. The medicinal knowledge is passed from generation to generation primarily through oral 

traditions. The system tends to be unique to each tribe. 

Kampo: Japan’s traditional medicine system which has been used since the Han period (206BC 

to 220 CE of ancient China. The Shang han lun is a therapeutic handbook for the application of 

herbal prescriptions based on the use of raw herbs. 

Naturopathy: A holistic medical system that treats health conditions by utilizing what is believed 

to be the body’s innate ability to heal. Naturopathic physicians aid healing processes by 

incorporating a variety of natural methods based on the patient’s individual needs.  



Traditional Chinese Medicine: A 3,000-year-old holistic system of medicine combining the use 

of medicinal herbs, acupuncture, food therapy, massage, and therapeutic exercise. Chinese 

physicians look for the underlying causes of imbalance in the "yin" and "yang" which lead to 

disharmony in the "qi" (energy) in the body. Traditional Chinese Medicine addresses how illness 

manifests itself in a patient and treats the patient, not the ailment or disease. 

Unani-Tibb: Also known as Unani Medicine, Arabian medicine, or Islamic medicine, Unani is a 

Persian word meaning Greek and Tibb is an Arabic word meaning medicine. The origins of 

Unani-Tibb are based on the system of Greek medicine developed by Hippocrates and Galen and 

later refined by the Persian scholar-physician, Ibn Sina, also known as Avicenna 

Aromatherapy: The art and science of the controlled use of essential oils extracted from plants 

to promote physical and psychological well-being. The oils are generally diluted in a carrier or 

base oil and used topically or via inhalation. While it is still unclear how aromatherapy works, it 

may be that the essential oils interact with receptor sites in the central nervous system. 

Flower Essences: In the 1930s, Dr. Edward Bach developed an approach to healing using 

vibrational medicine from flowers known as "flower essences." Flower essences are made by a 

sun infusion of flowers in a bowl of spring water and preserved with alcohol. The essences are 

believed to embody the distinct imprint or energetic pattern of each flower species, and are used 

internally or topically to balance emotional states. The underlying philosophy focuses on 

stabilizing emotions in order to dissipate illness and stimulate internal healing processes. 

Food as Medicine: Considered the foundation of good health in numerous traditional medicine 

systems, eating a diverse and colorful whole foods diet offers an array of nutrients and 

phytochemicals known to be fundamental to preventing and treating disease. 

Herbal Medicine: An approach to wellness and healing which uses plant or plant-derived 

preparations to treat, prevent, or cure various health conditions and ailments, herbal medicine is 

incorporated into various medical systems. Although it does not have a specific point of 

conception, it is estimated that 80% of the world’s population relies on medicinal plant 

preparations for their primary healthcare needs, according to the World Health Organization. 



Despite the extensive use which can be attributed to the use of plants in traditional medical 

systems, our knowledge of the plants and their values remain largely unexplored. 

Homeopathy: A system of therapeutics introduced by the German physician Samuel 

Hahnemann in 1796 based on the “law of similar,” homeopathy or homeopathic medicine states 

that all diseases are best treated by diluted drugs or substances that produces effects similar to the 

symptoms of specific conditions or diseases in healthy individuals. This is similar to the theories 

applied to the use of vaccinations 

Binomial, or Latin binomial: The two-part scientific Latin name used to identify plants. The 

first name is the genus and is a general name that may be shared by a number of related plants. 

The second is the species name, which refers to the name that is specific to that individual plant, 

e.g., Echinacea purpurea, Echinacea angustifolia. 

Crude drug: A naturally occurring substance that has undergone only the process of collection 

and drying, i.e., plants, parts of plants, extracts, or exudates. 

Drug: a pure substance or combination of pure substances (isolated from natural sources, semi-

synthetic, or purely chemical in origin) intended to mitigate, treat, cure or prevent a disease in 

humans and/or other animals. 

Garble: to remove the useful part of the plant from that which has less potent or no medicinal 

effects. e.g., removing petals from the calyx or removing leaves from the stem. 

Formula: A combination of foods or herbs that can both enhance and neutralize potential effects 

of other ingredients in the preparation; where the formula as a whole is greater than the sum of 

its parts 

Herb: The word herb (sometimes referred to as a botanical) has several different meanings 

depending on the perspective: 

 In commercial terms, herb generally refers to the leafy part of the plant used for culinary 

purposes. Seeds, bark, roots, etc. are usually referred to as spices and may have tropical 

or sub-tropical origins 



 In horticultural terms, herb refers to the plant being herbaceous, i.e., a non-woody, 

vascular plant. 

 In taxonomic terms, herb generally refers to the aboveground or aerial parts of the plant, 

i.e., the flower, leaf, and stem. 

 In terms of herbal medicine, herb refers to plants used in various forms or preparations, 

valued for their therapeutic benefits, and sold as dietary supplements in the US 

marketplace. This includes trees, fungi, and marine substances. 

Maceration: An extraction process that occurs for a specified period of time during which fresh 

or dried plant material, cut into small pieces, are immersed in a liquid solvent or menstruum so 

that the medicinally active plant material maintains contact with the liquid component, releasing 

its chemical components into it. 

Marc: The plant material that is used in making an herbal extraction or preparation. 

Materia Medica: a Latin term from early pharmacy meaning medical material/substance 

Pharmacopoeia – a medical textbook or official publication containing a list of medicinal drugs 

or herbal medicines with their properties, inherent effects and instructions for use. 

Menstruum: A naturally-derived substance used as a solvent to extract compounds from plant 

material when making herbal extractions or preparations. 

Pharmacognosy: The study of natural products, i.e., plant, animal, organism, or mineral in 

nature, used as drugs or for the preparation of drugs. Derived from the 

Greek pharmakon meaning drug and gnosis meaning knowledge. 

Pharmacology: the study of the origin, nature, chemistry, uses and biochemical effects of drugs; 

it includes pharmacognosy, pharmacokinetics, pharmacodynamics, pharmacotherapeutics, and 

toxicology. 

Phytochemicals: Chemical compounds or chemical constituents produced as a result of the 

plant’s normal metabolic processes. The chemicals are often referred to as secondary 

metabolites, of which there are several classes including alkaloids, anthraquinones, coumarins, 



fats, flavonoids, glycosides, gums, iridoids, mucilages, phenols, phytoestrogens, tannins, 

terpenes, terpenoids, and others. Extracts contain many chemical constituents, while chemicals 

that have been isolated from the plant are considered pharmaceutical drugs, e.g., salicylic acid, 

the active ingredient in aspirin, originally isolated from the meadowsweet (Filipendula ulmaria, 

syn. Spiraea ulmaria, Rosaceae). 

Phytoestrogens: A type of phytochemical with some influence on the estrogenic activity or 

hormonal system in humans. This rather broad term does not mean that the plant mimics human 

estrogen, but rather can compete for estrogen receptor site access blocking harmful estrogens, 

such as xenoestrogens, which can result in harmful effects. 

Phytomedicines: Medicinal substances that originate from plants. This may include specific 

phytochemicals as well as whole plants or herbal preparations. 

Plant Parts (crude drug terminology) 

Aetheroleum: Refers to the essential or volatile oil as a distinct aromatic product obtained from 

the plant. 

Balsamum: Refers to a solution of resin and volatile oil usually produced by special cells in 

some plants. 

Bulbus: Refers to the bulb or an underground bud (specialized stem structure) of a plant, from 

which both a shoot and roots may extend. 

Cortex: Refers to the bark of the plant. Bark can be collected from the root, stem, or branches. 

Flos: Refers to the flowers of the plant usually consisting of a single flower or the entire 

inflorescences (e.g., head, umbel, panicle, spike, etc.). 

Folium: Refers to the leaves of the plant. Usually the middle leaves of plants are collected. 

Fructus: Refers to the fruit (the ripened ovary of the flower-bearing seeds) or berry of the plant. 

In pharmacognosy, fructus is not always synonymous with the botanical definition. 



Herba: Refers to the aerial parts or the aboveground parts of plants which may include the 

flower, leaf, and the stem of the plant, and occasionally fruits too. 

Lignum: Refers to the wood or the secondary thickening of the stem. This may or may not 

include the bark. 

Oleum: Refers to the fixed oil preparation pressed or squeezed from the plant material. 

Pericarpium: Refers to the peel or rind of the fruit. 

Pyroleum: Refers to the tar from dry distilled plant material. 

Radix: Refers to the root of a plant, though radix is sometimes synonymous with rhizome 

Resina: Refers to the resin that is secreted by the plant or by distillation of the balsamum. 

Rhizoma: Refers to the rhizome or a creeping horizontal stem, generally bearing roots on its 

underside. 

Semen: Refers to the seed of a plant, usually removed from the fruit, and may or may not contain 

the seed coat.  

cetract: a herbal preparation that uses vinegar to extract minerals and aromatic compounds from 

fresh or dried plant material. 

Carrier oil: Vegetable oils derived from seeds, kernels, or nuts of a plant, such as avocado, 

sunflower, apricot, or coconut. Carrier oils are used to dilute concentrated essential oils so they 

can be “carried” safely into the skin for therapeutic benefits. 

Cordial stimulating beverages shared between friends and loved ones to invoke a sense of well-

being. They are meant to warm, stimulate, and aid digestion. 

Cream: a semisolid emulsion of oil (often herb-infused) and water (often an infusion or 

decoction). 



Decoction: An extract, often referred to as a tea, made by simmering dense plant material 

(primarily the bark, rhizomes, roots, and seeds) in water. Natural dyes are often made this way 

also. 

Electuary: powdered herbs combined with enough honey to create a spreadable paste. 

Elixir: a clear, sweet liquid containing at least one active ingredient, used for medicinal 

purposes; contains honey or simple syrup and may contain alcohol (brandy or vodka). 

Essential Oils: Highly concentrated aromatic volatile oils extracted via steam distillation from 

the leaves, flowers, bark, and other parts of plants that contain high amounts of the essential oils. 

Therapeutic use generally includes dilution of the highly concentrated oil in a carrier oil.  

Eyebaths/eyewash: using gentle herbs as a dilute, cool infusion to bath the tissue surrounding 

the eye to reduce itchiness, redness, or infection. Care must be taken to ensure that no plant 

material remains in the eyewash. 

Fluid extract: A concentrated liquid herbal preparation containing equal parts herb or crude 

drug with a hydro-ethanolic solvent made so that each 1 mL of liquid contains 1 g of the herb or 

crude drug that is used. 

Gargle: swishing a disinfectant or anti-inflammatory liquid herbal preparation as a herbal 

mouthwash. 

Gel: a semi-solid colloidal dispersion of a solid substance with a liquid or gas, such as a jelly. 

Glycerite: a liquid preparation of a herb or medicinal substance dissolved in or mixed with 

vegetable glycerin. 

Herbal Compress: soaking a clean soft cloth in a strained, strong herbal infusion or decoction, 

used warm or cold, held in place onto the affected area to alleviate pain or reduce inflammation. 

Infused Oils: A process of extraction in which the volatile oils and other fat-soluble compounds 

of a plant are obtained by soaking the plant material in a carrier oil for two to four weeks or via 



gentle heating. The oil is then strained off and used alone or in making therapeutic skin salves, 

ointments, lotions and creams. 

Infusion: An extract, often referred to as a tea but more accurately a tisane, made by pouring 

boiling water over fresh or dried plant material (usually flowers, fruit, or leaves), which is 

allowed to steep for 10-20 minutes before drinking. Cold infusions are prepared when the goal is 

to extract polysaccharides, mucilage, and nutrients often reduced or damaged by hot water. 

Infusions are an easy and affordable way to administer herbs. They may be used therapeutically 

or as a beverage tea, depending on the herb(s) and amounts used. 

Liniment: A plant extract prepared in a base of alcohol, witch hazel, or vinegar to be applied 

topically to sore muscles, sprains, bruises, boils, burns, or sunburns to soothe pain and reduce 

inflammation. 

Lotion: a liquid preparation containing water and/or alcohol that is used to emulsify or suspend 

insoluble plant material, to be used topically for skin conditions that are itchy, inflamed, infected, 

or painful. 

Oxymel: a remedy form ancient Greece and Persia that combines a herb infused vinegar with 

honey; oxy means acid and honey means mel. 

Percolation: A process to extract the soluble constituents of a plant with the assistance of 

gravity. The material is moistened and evenly packed into a tall, slightly conical vessel; the 

liquid (menstruum) is then poured onto the material and allowed to steep for a certain length of 

time. A small opening is then made in the bottom, which allows the extract to slowly flow out of 

the vessel. The remaining plant material (the marc) may be discarded. Many tinctures and liquid 

extracts are prepared this way. 

Plaster: a medicated or protective dressing that consists of spreading powdered, slightly 

moistened herbs onto a cloth and covered with plastic to protect clothing and trap body heat.  

Poultice: A therapeutic topical application of a soft, moist mass of plant material (bruised fresh 

herbs), usually wrapped in a fine woven cloth and applied to the affected area. 



Salve: a semi-solid medicinal ointment prepared by combining an herb infused oil with beeswax. 

Suppository: a solid, conical-shaped medicinal substance designed to melt at body temperature 

within the rectum or vagina to deliver localized herbal treatment. 

Syrup: an herbal preparation that combines an infusion or decoction with an equal amount of 

simple syrup (concentrated sugar solution) or honey. 

Tincture: An extract of a plant made by soaking (macerating) herbs in a solution of alcohol or of 

a specific ratio of alcohol to water. Tinctures macerate for two to six weeks in a dark place after 

which the liquid extract is strained from the plant material and used therapeutically. 

Tisane: Originally from the Greek ptisanē, to crush, tisanes are infusions of fresh or dried herbs 

used as a medicinal beverage.  

CLASSIFICATION OF MEDICINAL PLANTS 

Introduction 

 Medicinal plants, also called medicinal herbs, have been discovered and used in 

traditional medicine practices since prehistoric times.  

 Plants synthesise hundreds of chemical compounds for functions including defence 

against insects, fungi, diseases, and herbivorous mammals. 

 Numerous phytochemicals with potential or established biological activity have been 

identified. However, since a single plant contains widely diverse phytochemicals, the 

effects of using a whole plant as medicine are uncertain. 

 Further, the phytochemical content and pharmacological actions, if any, of many plants 

having medicinal potential remain unassessed by rigorous scientific research to define 

efficacy and safety. 

 Treatment with medicinal plants is considered very safe as there is no or minimum side 

effects. 

  The golden fact is that, use of herbal treatments is independent of any age groups and the 

sexes. 



Uses of Medicinal Plants 

 Medicinal plants are considered as a rich resources of ingredients which can be used in 

drug development either pharmacopoeial, non- pharmacopoeial or synthetic drugs. 

 Medicinal plants play a critical role in the development of human cultures around the 

whole world. 

 Some Medicinal Plants are considered as important source of nutrition and as a result 

 of that they are recommended for their therapeutic values. 

 Some plants and their derivatives are considered as important source for active 

ingredients which are used in aspirin and toothpaste, etc. 

 Medicinal Plants are also used in natural dye, pest control (biological control), perfume. 

 In many countries different kinds of medicinal plants/ herbs are used to keep ants, fl ies, 

mice and run away from homes and offices. 

Classification 

 According to their usage 

 Medicinal herbs:have therapeutic powers and are used in making medicines because of 

their healing characters.  

 Culinary Herbs : Culinary herbs are probably the mostly used as cooking herbs because 

of their strong flavours like mint, parsley, basil. 

 Aromatic herbs have some common uses because of their pleasant smelling flowers or 

leaves.  

  Oils from aromatic herbs can be used to produce perfumes, toilet water, and various 

smell. e.g. mint, rosemary, basil etc. 

  Ornamental Herbs  are used for decoration because they have brightly coloured flowers 

and leaves like lavender 

 

 

 



According to their active constituents 

Aromatic Herbs 

 Aromatic herbs are divided into two subcategories: stimulants and nervines.   

 Stimulant Herbs increase energy and activities of the body, or its parts or organs, and 

most often   affect the respiratory, digestive, and circulatory systems; e.g. fennel, ginger, 

garlic, lemon herb. 

  Nerving Herbs are often used to heal and soothe the nervous system, and often affect the 

respiratory, digestive, and circulatory systems as well; e.g. ginger. 

Astringent (contractile) Herbs 

 Astringent Herbs have tannins, which have the ability to precipitate proteins, and this 

contracts, or tones living tissue, and help to stop discharges.  

  They affect the digestive, urinary, and circulatory systems, and large doses are toxic to 

the liver.   

 They are antiseptic, anti abortive and astringent; e.g. peppermint. 

Bitter Herbs 

  Bitter Herbs are named because of the presence of phenols and phenol glycosides, 

alkaloids, or saponins, and are divided into four subcategories:  

  Laxative herbs 

 Diuretic herbs  

  Saponin-containing herbs  

  Alkaloid-containing herbs. 

Mucilaginous Herbs   

 Mucilaginous herbs contain polysaccharides, which give these herbs a slippery, mild taste 

that is sweet in water.   



 Since most mucilage are not broken down by the human digestive system, but absorb 

toxins from the bowel and give bulk to the stool,  

  These herbs are most effective as compressing agents, and are also used in the digestive 

tract. 

Nutritive Herbs   

 These herbs derive both their name and their classification from the nutritive value they 

provide to the diet. 

   They are true foods and provide some medicinal effects as fiber, mucilage, and diuretic 

action.   

 But most importantly they provide the nutrition of protein, carbohydrates, and fats, plus 

the vitamins and minerals that are necessary for adequate nutrition.  e.g. apple, banana, 

barley grass, bee pollen, carrot, grapefruit, lemon, oat straw, onion, orange, papaya, 

pineapple, and wheat germ. 

According to their period of life  

 Annuals: They complete their life cycle in one year; start them from seed. 

  Biennials: They are plants which live two seasons and flowering in the second season 

only. 

  Perennials: They grow for more than one season and include parsley, mint, sage and 

thyme. Most can be started from young plants except for parsley. 

Botanical Classification of Medicinal and Aromatic Plants 

 Medicinal plants of the Compositae family : also known as the Asteraceae family, 

contains the highest number of medicinal plants as compared to other families.  

 Medicinal plants belonging to this family include the sunflower (Helianthus annuus) 

chamomile (Anthemis arvensis) and daisy (Amblyolepis setigera). 

 Medicinal plants of the Labiatae family, A very important medicinal plant family is the 

Labiatae family, also known as the Lamiaceae or mint family. 

  Plants in this family are herbs or shrubs often with an aromatic smell. 



 They are common in the Mediterranean countries for the fact that some of them produce 

a high amount of essential oil that enables them to survive the hot summer season.  

 Some examples from this family include lavender (Lavandula L.) , balm (Dicerandra 

Benth) , mint (Mentha L.), thyme (Acinos arvensis) and rosemary (Rosmarinus L.).  

 Medicinal plants of the Umbelliferae family: The Umbelliferae, Apiaceae or carrot 

family consists of plants with a characteristic umbrella-arranged fruit.  

 These plants usually produce an essential oil, an asset to survive during the hot summer 

days. In fact the oil has a cooling effect on the plant. 

  Some examples from this family include wild celery (Apium graveolens), wild carrot 

(Daucus carota L.), fennel (Foeniculum vulgaris), anise (Myrrhis odorata), and wild 

parsley (Petroselinium crispum). 

 Medicinal plants of the Leguminosae family: The Fabaceae, Leguminosae or pea 

family consists of large number of plants, both native and naturalised, that have been 

cultivated for fodder, food and ornamental aims.  

 Amongst these plants, those with medicinal virtues include the ceratonia (Ceratonia 

siliquia), the garden pea (Pisum sativum) and false acacia (Robinia pseudoacacia).  

 Medicinal plants of the Rutaceae families: The Rutaceae or rue family is a small family 

that consists of cultivated fruit trees and medicinal herbs.  

 Plants in this family include the orange (Citrus xaurantium), lemon (Citrus limon), 

tangerine (Citrus paradisi) and grapefruit (Citrus paradisi). 

 Medicinal plants of the Caryophyllaceae family: The Caryophyllaceae or pink family 

group plants that usually have four to five petalled flowers that are usually white or pink 

in color.  

 Examples from this family include sandwort (Arenaria serpyllifolia), common chickweed 

(Stellaria media), sand spurrey (Spergularia rubra), nail wort (Paronychia argentea), 

viscid sandwort (Alsine tenuifolia). 

 Medicinal plants of the Rosaceae family: A large of species in Rosaceae or rose family, 

have a medicinal value. Most of these are trees or shrubs with variable characteristics.  



 This family is popular for its edible and juice fruit shrubs and trees. Some examples of 

this family include rose (Rosa gallica), strawberry (Fragaria moschata), round pear (Pyrus 

amydaliformis) and peach (Prunus persica (L.)), 

 Medicinal plants of the Cruciferae family: The Brassicaceae, Cruciferae or cress 

family is characterized by plants that have flowers with cross-like petals.  

 This family groups a large group of medicinal plants that include Wallflower 

(Cheiranthus cheiri), Bittercress (Cardamine hirsuta), Black mustard (Brassica nigra), 

Wild radish (Raphanus raphanistrum),Watercress . 

 Medicinal plants of the Malvaceae: The Malvaceae or mallow family groups those 

plants that have five-petalled flowers and a nutlet-like fruit. 

  Examples include common mallow (Malva sylvestris) hairless cotton (Gossypium 

herbaceum), and marshmallow (Althaea officinalis). 

Classification of Natural Products 

 Natural Products classification based on their chemical structure: It is based on the type 

of chemical skeleton.  

 1. Aliphatic or non aliphatic fatty compounds of open chain as: fatty acids, sugars and a 

great amount of amino acids. 

  2. Acyclic and cycloaliphatic compounds as terpenoids, steroids and some alkaloids.  

 3. Aromatic or benzoic compounds as phenols, quinones, etc.  

 4. Heterocyclic compounds such as alkaloids, flavonoids and nucleic acid bases.  

 Approximately one half of the medicines used today are natural products, i.e. alkaloids, 

antibiotics or synthetic alternative. 

  For that it is usually employed a classification that represents the physiologic activity, 

such as hormones, vitamins, antibiotics ad mycotoxins. 

 

 

 



Natural Products classification based on their taxonomy: 

  This classification is based on morphological studies of plants, or plant taxonomy. 

Natural Products classification based on their biogenesis: There are at present three 

known major routes or routes that enable key biosynthesis of the vast majority of 

different types of natural products known:  Mevalonic acid route: from it, prenyl units are 

formed, an after successive links they led to isoprenoids (terpenoids, steroides, 

carotenoids) 

  Shikimic acid route: From it, amino acids are formed and from them, and other 

aromatic compounds more complex (phenylpropanoids, flavonoids, alkaloids) 

  Acetate – Malonate Route (polyketide route): From malonate and acetate are formed 

polyketides (Ketogenines) and fatty acids are formed. 
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