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Introduction to Metabolites of Plant Origin 

Definition of Plant Metabolites 

• Plant metabolites are naturally occurring chemical compounds that are synthesized by plants 
through various metabolic processes. 

• These compounds are formed inside plant cells during growth, development, and normal 
physiological activities. 

• Some of these substances are essential for the plant to survive, while others help the plant 
respond to environmental challenges. 

• Many plant metabolites possess medicinal properties and are used in the preparation of herbal 
medicines and pharmaceutical products. 

Characteristics 

• They are produced naturally by living plant cells. 

• Their chemical structures vary from simple molecules to highly complex compounds. 

• Different plant species produce different types and amounts of these substances. 

• They may be present in roots, stems, leaves, flowers, fruits, seeds, bark, or latex. 

• Their concentration changes according to the plant's age, season, climate, soil conditions, and 
stage of growth. 

Importance in Pharmacognosy 

• Many therapeutic drugs are obtained directly or indirectly from these compounds. 

• They serve as the active constituents of numerous medicinal plants. 

• They help researchers discover new medicines from natural sources. 

• They are used for the quality evaluation and standardization of herbal drugs. 

• They also have applications in the pharmaceutical, cosmetic, food, and nutraceutical 
industries. 

Classification 

Plant metabolites are mainly classified into two groups. 

1. Primary Metabolites 

➢ These compounds are essential for the normal growth, development, and survival of the 
plant. 

2. Secondary Metabolites 

➢ These compounds are mainly involved in defense, protection, attraction of pollinators, 
and adaptation to environmental stress. 
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General Properties of Plant Metabolites 

1. Natural Origin  

➢ Plant metabolites are naturally produced inside plant cells.  

➢ They are formed through normal metabolic processes.  

2. Chemical Nature  

➢ Plant metabolites include many different types of chemical compounds.  

➢ Their chemical structures vary depending on the plant species and the type of 
metabolite.  

3. Wide Distribution  

➢ Different plant species produce different metabolites.  

➢ Some metabolites are present in almost all plants, while others are found only in 
specific plant species.  

4. Specific Functions  

➢ Each metabolite performs a specific function in the plant.  

➢ Some metabolites support growth, while others protect the plant from harmful 
organisms.  

5. Medicinal Importance  

➢ Many plant metabolites have therapeutic properties.  

➢ They are used in the preparation of herbal medicines and pharmaceutical drugs.  

6. Variation in Quantity  

➢ The amount of plant metabolites varies with the age of the plant.  

➢ Environmental conditions such as light, temperature, soil, and water also affect 
metabolite production.  

➢ Different plant parts contain different amounts of metabolites.  

7. Storage in Plant Parts  

➢ Plant metabolites are stored in different parts of the plant.  

➢ They may be stored in roots, stems, leaves, flowers, fruits, seeds, bark, or latex.  

➢ The storage site depends on the type of metabolite and the plant species.  

 

Primary Metabolites 

Basic Idea 
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• Primary metabolites are chemical compounds that are essential for the normal growth, 
development, and reproduction of plants. 

• Every living plant continuously produces these substances because they are required for basic 
life processes. 

• They are formed during the active growth stage of the plant and are usually present in large 
quantities. 

Characteristics 

• These compounds are found in almost all plant species. 

• They directly participate in essential metabolic activities. 

• Their production occurs continuously during normal plant growth. 

• They provide the materials needed for building and maintaining plant cells. 

• They also supply the energy required for various physiological functions. 

Functions 

• They provide energy for cellular activities. 

• They help in the growth and development of plant tissues. 

• They support photosynthesis and respiration. 

• They store food and nutrients for future use. 

• They participate in the synthesis of many other important biological molecules. 

• They maintain normal physiological functions within the plant. 

Importance in Pharmacognosy 

• These compounds contribute to the nutritional value of medicinal plants. 

• They influence the quality and purity of herbal drugs. 

• Many pharmaceutical formulations contain them as excipients or active ingredients. 

• They assist in the identification and evaluation of medicinal plant materials. 

Major Types 

1. Carbohydrates 

2. Proteins 

3. Lipids 

4. Nucleic Acids 

5. Enzymes 

 

Carbohydrates 
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Basic Idea 

• Carbohydrates are organic compounds composed mainly of carbon, hydrogen, and oxygen. 

• They are among the most abundant primary metabolites found in plants. 

• Their main function is to provide and store energy for various biological activities. 

Formation 

• They are produced during the process of photosynthesis. 

• Green plants use sunlight, carbon dioxide, and water to synthesize these compounds. 

General Properties 

• Most occur as white crystalline or amorphous substances. 

• Many dissolve readily in water. 

• Simple sugars usually have a sweet taste. 

• Complex forms are generally tasteless. 

• Their chemical structure may range from single sugar units to long chains of sugar molecules. 

Classification 

1. Monosaccharides 

➢ These are the simplest form of carbohydrates and cannot be broken down into smaller 
sugar units. 

➢ Common examples include glucose, fructose, and galactose. 

2. Disaccharides 

➢ These compounds are formed by the combination of two monosaccharide molecules. 

➢ Common examples include sucrose, maltose, and lactose. 

3. Polysaccharides 

➢ These consist of many monosaccharide units joined together to form large molecules. 

➢ Common examples include starch, cellulose, pectin, glycogen, and inulin. 

Functions in Plants 

• They serve as the primary source of energy for plant cells. 

• Excess sugar is stored as starch for future energy requirements. 

• Cellulose forms the major structural component of the plant cell wall. 

• Certain sugars are transported throughout the plant to supply energy to growing tissues. 

• They also participate in seed germination and normal plant development. 

Importance in Pharmacognosy 
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• Starch is widely used as a tablet diluent and disintegrant. 

• Cellulose serves as an important pharmaceutical excipient. 

• Pectin is used as a gelling and thickening agent. 

• Gums and mucilages obtained from carbohydrates are used as suspending and stabilizing 
agents. 

• Their presence also enhances the nutritional value of many medicinal plants. 

 

Proteins 

Basic Idea 

• Proteins are complex organic molecules made up of amino acids joined together by peptide 
bonds. 

• They are essential primary metabolites required for the growth, maintenance, and proper 
functioning of all living cells. 

General Properties 

• These molecules have a high molecular weight and complex structure. 

• Some dissolve in water, while others remain insoluble depending on their composition. 

• They are sensitive to heat, strong acids, alkalis, and certain chemicals. 

• Exposure to excessive heat may cause denaturation, which results in the loss of their normal 
structure and function. 

Formation 

• Their synthesis occurs inside plant cells by joining amino acids according to genetic 
instructions. 

• This process is regulated by DNA and RNA during protein synthesis. 

Classification of Proteins 

1. Simple Proteins  

➢ Simple proteins contain only amino acids.  

➢ They produce only amino acids when hydrolyzed.  

➢ Examples include albumins and globulins.  

2. Conjugated Proteins  

➢ Conjugated proteins contain amino acids along with a non-protein component.  

➢ Examples include glycoproteins and lipoproteins. 

Functions in Plants 
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