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Abstract. Spices and Herbs have a long history of medicinal uses. It includes turmeric, basil, mace, cinnamon, ginger, 

etc. [1]. Spices are not only used in India as well as in other countries right from the kitchen and medicinal uses in homes. 

Spice is a seed, fruit, root, bark or other plant substance primarily used for coloring, flavoring and preserving food. Herbs 

are the leaves, flowers and stem from plants used for flavoring, or as garnishing. Medicinal and aromatic plants have also 

been used therapeutically to improve the health and well-being of animals, most were given for prophylactic purposes 

and to improve growth rate and feed conversion ratio efficiency [2, 3]. The alternatives to antibiotics as growth 

stimulators from the group of prebiotics, probiotics, organic acids, essential oils,  medicinal plants, or parts of plants such 

as thyme, basil,  oregano, pepper, and plenty of others are numerous [2]. This chapter includes a wide variety of isolated 

compounds such as phenolic compounds and flavonoids present in spices are now experimentally documented to possess 

antioxidant, anti-inflammatory, anti-mutagenic, and anti-carcinogenic activities. It also includes a list of spices 

compounds that are experimentally evidenced to control cardiovascular diseases, diabetes, cataract, cancer, etc. 

INTRODUCTION 

Spices and herbs are an important part of the human diet to enhance the flavor, color, and aroma of food. They 

have also been used from ancient times as a traditional medicine to improve the health of animals. Spices and herbs 

can be classified based on flavor, taxonomy, or part of a plant from where they came. Presently there has been a 

trend to use natural substances present in fruits, vegetables, oil seeds, and herbs as antioxidants and rational foods 

[4, 5, 6]. According to the World Health Organization (WHO), essentially 20,000 medicinal plants reside in 91 

countries. The premier steps to make use of the biologically active Phytochemicals from plant resources are 

extraction, pharmacological screening, isolation and characterization of the bioactive compound, toxicological 

analysis, and clinical evaluation [7]. A brief summary of the general approaches in extraction, isolation, and 

characterization of bioactive compounds from plant extract is presented in Figure1. 
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FIGURE 1. Brief summary of the general approaches in extraction, isolation, and characterization of a bioactive compound from 

plant extracts [8]. 

 

 

Spices and herbs are found to be rich sources of phytochemicals [9, 10, 11, 12]. Phytochemicals are a large 

group of bioactive derived from plants which have potential protective effects against diseases. This group consists 

of flavonoids and other phenolic compounds, carotenoids, plant sterols, glucosinolates and other sulphur-containing 

compounds. There are more than 6000 known flavonoids (Jaganath & Crozier, 2010). Phenolic compounds have 

various functions in the plant such as structural, defense, as attractants for pollinators and seed-dispersing animals. 

Differences Between Spices And Herbs 

Spices come from different parts of a plant other than the leaves while herbs come from leaves of a plant. They 

can be classified into various groups based on taste, taxonomy or part of the plant where they came from.  

Based on taste, spices and herbs can be classified into groups:  

a) Hot spices (black and white peppers, Cayenne pepper, mustard, chillies). 

b) Mild flavour spices (paprika, coriander), aromatic spices (clove, cumin, dill fennel, nutmeg, mace, 

cinnamon) and  

c) Aromatic herbs and vegetables like thyme, basil, onion, garlic etc. 
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Uses And Benefits Of Spices 

TABLE 1. List of Important Spices with its Uses and Benefits [13, 14, 15]. 

Spices   Uses Benefits 

Asafoetida 

(Hing) 

It is used for seasoning food and has medicinal 

uses 

 

 

It can be used as good remedy for whooping 

cough and stomach ache. 

Cardamom  

(Elaichi)  

It give a good flavor and smell. It is also used 

widely in pharmaceutical sector.  

It helps to control bad breath and digestive 

disorder. Also a whole cardamom chewed is 

good for Diabetes.  

Chilly (Lal 

Mirch) 

It is a main ingredient used for adding hot flavor to 

the food. 

The antioxidants present in chilly help to cope 

up with cholesterol and also it helps in burning 

calories. 

Cinnamon 

(Dalchini) 

It is used mainly for seasoning food and preparing 

masala. It has medicinal value too. 

It supports natural production of insulin and 

reduces blood cholesterol. 

Clove (Laung) It is mainly used as a cooking ingredient for 

seasoning food or preparing masala. 

Clove oil is beneficial for coping with tooth 

ache, sore gums, chest pains, fever, digestive 

problems, cough and cold. 

Coriander 

(Dhaniya) 

Coriander leaves as well as coriander seeds are 

used in cooking. It also has some medicinal uses. 

It can be used on aching joints and rheumatism. 

It is also good for coping with sore throat, 

allergies, digestion problems, fever etc. 

Cumin (Zeera) It is used for cooking and it also possesses 

medicinal properties. 

It is a good source of iron and keeps immune 

system healthy. Water boiled with cumin seeds 

is good for dysentery. 

Curry leaves 

(Curry Patta)  

It is used as a main ingredient for seasoning in 

some countries. It has many medicinal uses.  

These leaves are beneficial for reducing blood 

sugar. Each part of the plant provides some 

benefit or the other.  

Fenugreek 

(Methi) 

It is mainly used as a green leafy vegetable and 

seeds are used for seasoning and preparing 

Masalas. It has medicinal uses too. 

Fenugreek seed tea or sweet fudge is good for 

increasing breast milk. It is also helpful for 

treating diabetes and lowering cholesterol. 

Garlic (Lassan) It is used for cooking as well as for the medicinal 

purpose. 

It is useful for coping with cough and cold. It 

also has antibiotic properties. 

Ginger (Adrak) It is used for giving a specific flavor to food and 

has many medicinal uses. 

Helps to avoid digestive problems. It is 

beneficial for coping with cough and cold. 

Mustard (Rye) It is used for seasoning as well as green leafy 

vegetable. The use of mustard oil is extensive in 

India but it is banned in some countries. 

Mustard oil is good for body massage and even 

for getting good hair. It consists of omega-3 

fatty acids. It is an excellent source of iron, 

zinc, manganese, calcium, protein etc. 

Nutmeg 

(Jaiphal) 

It is used in powdered form for garnishing and 

preparing the masala. It is used in making soaps, 

perfumes, and shampoos. It is also used for 

medicinal purposes. 

It is beneficial for the treatments of asthma, 

heart disorder and bad breath problems. 

Pepper (Kaali 

Mirch) 

It is extensively used in cooking, especially for 

garnishing. It has many medicinal uses too. 

It helps to deal with cold, cough, infections, 

muscle pains, and digestive problems. 

Saffron 

(Zaffran/Kesar) 

It is used for cooking as well as in beauty 

products. It is mainly used in sweet dishes. It has 

good medicinal properties. 

It helps to cope with skin diseases. It is a good 

remedy for cough, cold, and asthma.  

Star anise 

(Chakra Phool) 

It is used in cooking and for medicinal use.  Star anise oil is beneficial for rheumatism, 

digestion, and avoiding bad breath. 

Turmeric 

(Haldi) 

It is used in cooking and skin care products. It has 

wide range of medicinal use. 

It helps to deal with skin problems, healing cuts 

and wounds. Also, it makes coping with 

diabetes easier.   
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CHEMICAL COMPOUNDS IN HERBS AND SPICES 

Anise 

Anise is a seed spice derived from a flowering plant belonging to the family Apiaceae. Flavor and aroma from 

anise comes from anethole. Anethole is a phenylpropene derivative found in anise (Pimpinella anisum) and fennel 

(Foeniculum vulgare). Anethole occurs naturally in high concentrations in volatile oils such as anise oil (80–90%), 

star anise oil (over 90%), and fennel oil (80%) [16]. Anethole exists in both a cis and a trans isomer with 

the trans isomer being more abundant. It is the main component of the anise essential oil (80–90%), with minor 

components including para-anisaldehyde, estragole, and pseudoisoeugenyl-2-methylbutyrates, among others [17]. 

Anethole is also used in medicines as an expectorant, an antitussive and an antispasmodic for treating 

gastrointestinal tract illnesses. As a result, anise is found in a number of pharmaceutical products. 

Basil 

Basil (Ocimum basilicum) is a culinary herb belonging to the botanical family Lamiaceae. It has been used 

traditionally as a medicinal herb in the treatment of headaches, coughs, diarrhea, constipation, warts, worms, and 

kidney disorders. It is also a source of aroma compounds and essential oils containing biologically active 

constituents that possess antimicrobial and antifungal properties [18, 19]. Linalool is the main constituent of the 

essential oil of O. basilicum (28.6–60.6%), followed by estragole, methyl cinnamate, epi-α-cadinol, α-bergamotene, 

γ-cadinene (3.3–5.4%), germacrene D (1.1–3.3%), and camphor (1.1–3.1%). Other compounds such as myrcene, 

pinene, terpineol, 1,8-cineole, eugenol, and methyleugenol have been identified in basil leaves[20]. 

Chili pepper 

The chili pepper is a fruit spice derived from plants from the genus Capsicum, originated in Mexico and brought 

to Asia by Portuguese navigators during the sixteenth century.  Chili peppers are used as food colorants, flavoring 

agents, as predator repellants, and a source of pain relief. The compounds responsible for the “hot” flavor of chili 

peppers are called capsaicinoids, with capsaicin being the best known. Capsicum contains up to 1.5% (by weight) of 

pungent compounds, commonly composed of capsaicin, dihydrocapsaicin, and others. Other constituents present in 

chili peppers are carotenoids, vitamins A, C, and small amounts of volatile oils with more than 125 known 

components. Another class of capsaicin-like compounds found in chili peppers and non-pungent chili peppers are 

capsinoids. Many positive health benefits have been ascribed to both capsaicin and capsinoids, including anticancer, 

anti-inflammatory, and analgesic effects [21]. 

Cinnamon 

Cinnamon is a bark spice obtained from the inner bark of several tree species from the genus Cinnamomum. 

Cinnamon is native to India, Sri Lanka, Bangladesh, and Myanmar, and it was imported to Egypt as early as 

4000 years ago [22]. In addition to its common culinary use as a condiment and flavoring material, cinnamon is 

widely known for its anti-diabetic and glucose-lowering effects [23]. The flavor of cinnamon is due to an aromatic 

essential oil that is largely composed of cinnamaldehyde (up to 90%); however, there are at least 80 other 

compounds known to be in cinnamon oil, including cinnamyl alcohol, cinnamyl acetate, eugenol, and various 

coumarins that contribute to its overall flavor and aroma [24]. 

Ginger 

 Ginger (Zingiber officinale) is a root or rhizome-based spice derived from the ginger plant, a member of the 

turmeric family (both are from Zingiberaceae). Ginger is believed to have originated in India and is widely used as a 

culinary additive as a hot, fragrant spice as well as a popular medicine. In addition to ginger’s well-known use as a 

treatment for nausea, many components in ginger have been found to have anti-inflammatory, antibacterial, 

antipyretic, anti-lipidemic, anti-tumorigenic, and anti-angiogenic effects [25, 26]. A variety of active components 

have been identified in the oleoresins of ginger including zingerone, gingerols (6-, 8-, and 10-gingerols), and 
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shogaols (6-, 8-, and 10-shogaols) [27]. Gingerols (especially 6-gingerol) are the major pungent components in the 

fresh ginger rhizome.  

Nutmeg 

Nutmeg is a fragrant flavoring spice coming from the seed of Myristica fragrans (belonging to 

the Myristicaceae family), an evergreen tree indigenous to the Banda Islands in the Moluccas (or Spice Islands) of 

Indonesia. The nutmeg essential oil is obtained by steam distillation of ground nutmeg, and it is used widely in the 

perfumery and pharmaceutical industries. This volatile fraction typically contains sabinene (21.38%), 4-terpineol 

(13.92%), and myristicin (13.57%), as well as portions of safrole, elimicin, terpineol, α-pinene d-camphene, 

limonene, linalool, and isoeugeunol [28].  

 

Paprika 

Paprika is a ground spice made from the red, air-dried fruits of the larger and sweeter varieties of the 

plant Capsicum annuum, which is also called bell pepper or sweet pepper. Paprika can also be modified with the 

addition of more pungent chili peppers and cayenne pepper. The red, orange, or yellow color of paprika is due to its 

content of carotenoids. Paprika carotenoids, particularly capsanthin and capsorubin, have been reported to have a 

strong antioxidant activity [29]. Based on these results, cucurbitaxanthin A, capsanthin, capsanthone, and 

cryptocapsin could be potential paprika-specific carotenoid biomarkers. However, further analyses using untargeted 

MS-based approaches should be conducted to evaluate other possible biomarkers of paprika intake. 

Parsley 

Parsley (Petroselinum crispum) is an herb belonging to the Apiaceae family. It is native to the central 

Mediterranean region. Fresh parsley has a clean, green aroma with a versatile fresh taste that is slightly peppery with 

an after taste of green apple. Parsley is a source of several flavonoids, especially luteolin and apigenin [30]. 

Apigenin is associated with anti-inflammatory activities as it appears to downregulate or inhibits cyclo-oxygenoase-

2 (COX-2). Apigenin has also been identified as a potential cancer chemopreventive agent [31]. The major essential 

oil found in parsley leaves is 1, 3, 8-p-menthatriene, but other components are also present in lesser amounts 

including myristicin and limonene, among others [32, 33]. 

Peppermint 

Peppermint and spearmint are herbs that belong to the Laminacea family. Spearmint (Mentha spicata) is 

believed to be the oldest of the mints. The active constituents of spearmint include spearmint oil, various flavonoids 

(diosmin, diosmetin), phenolic acids, and lignans. The most abundant compound in spearmint oil is carvone, which 

gives spearmint its distinctive smell. Peppermint has a high menthol content (40.7%), along with menthone (23.4%), 

and other essential oils such as menthyl acetate (4.2%), 1,8-cineole (5.3%), limonene (2.6%), menthofuran (3.7%), 

and β-caryophyllene (1.7%) [34]. Peppermint also contains terpenoids and flavonoids such as eriocitrin, hesperidin, 

and kaempferol 7-O-rutinoside. 

Saffron 

Saffron is among the world’s most costly spices. It comes from the dried flower stigma of Crocus sativus. 

Saffron contains more than 150 volatile and aroma-yielding compounds. Safranal(2,6,6-trimethyl-1,3-

cyclohexadiene-1-carboxaldehyde) is the major compound (70%) in the volatile fraction of saffron [35]. Saffron also 

has a number of non-volatile active components many of which are carotenoids, including zeaxanthin, lycopene, and 

various α- and β-carotenes. However, the golden yellow-orange color of saffron is primarily the result of the 

carotenoid α-crocin,   a glycosylester of crocetin. Picrocrocin(4-(β-d-glucopyranosyloxy)-2,6,6-trimethyl-1-

cyclohexene-1-carboxaldehyde) has also been found in saffron spice from 0.8 to 26.6% on a dry basis. This 

compound is responsible for saffron’s bitter taste. In addition, saffron contains two important vitamins: riboflavin 
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and thiamine. Saffron extracts and tinctures have been used as antispasmodic agents, gingival sedatives, nerve 

sedatives, expectorants, stimulants, and aphrodisiacs. 

Sage 

Sage or Salvia officinalis is a medicinal plant belonging to the Lamiaceae family. Sage has been used in 

traditional medicine for the treatment of seizures, ulcers, gout, rheumatism, inflammation, dizziness, tremors, 

paralysis, diarrhea, and hyperglycemia [36]. Sage has a savory, slightly peppery flavor. It is strongly aromatic, and is 

characterized by a medicinal, lemony, or bitter taste. It is used for seasoning and flavoring in many different foods 

including sausages and stuffing. The major components present in sage are α-thujone (11.55–19.23%), viridiflorol 

(9.94–19.46%), 1, 8-cineole (8.85–15.60%), camphor (5.08–15.06%), manool (5.52–13.06%), β-caryophyllene 

(2.63–9.24%), α-humulene (1.93–8.94%), and β-thujone (5.45–6.17%) [37]. Some of the major phenolic compounds 

found in sage are rosmarinic acid, caffeic acid, carnosol, and carnosic acid.  

Tarragon 

Tarragon (Artemisia dracunculus), also known as estragon, is a perennial herb belonging to 

the Asteraceae (daisy) family. It is widespread across much of Eurasia and North America, and is cultivated for 

culinary and medicinal purposes. In vitro pharmacological studies indicate that tarragon has antibacterial, antifungal, 

and antiplatelet activity [38]. In vivo pharmacological studies have shown that tarragon has anti-inflammatory, 

hepatoprotective, antihyperglycemic, and antioxidant activity. The major components of Russian tarragon are 

reported to be terpinen-4-ol, sabinene, and elemicin. Methyleugenol and estragole are usually present in tarragon 

oils at about 10 and 3%, respectively. However, estragole is one of the predominant compounds in the essential oil 

of French tarragon, constituting up to 82% [38]. Trans-anethole (21.1%), α-trans-ocimene (20.6%), limonene 

(12.4%), α-pinene (5.1%), and allo-ocimene (4.8%) are the other main components of tarragon. 

Turmeric 

Turmeric is a rhizomatous herbaceous perennial plant (Curcuma longa) belonging to the ginger 

family, Zingiberaceae. It is a key ingredient in many Asian dishes and is used mainly as a coloring agent. The most 

notable phytochemical components of turmeric root include compounds called curcuminoids, such as curcumin 

(diferuloylmethane), demethoxycurcumin (DMC), and bisdemethoxycurcumin (BDMC). Curcumin is a 

polyphenolic molecule that constitutes 3.14% (on average) of powdered turmeric Curcumin is what gives the spice 

its yellow color [39]. The rhizome oils of turmeric contain more than 40 identifiable compounds, with the major 

constituents being α-turmerone (30–32%), aromatic-turmerone (17–26%), and β-turmerone (15–18%). This interest 

is likely due to the multiple biological or health activities attributed to it, including antioxidant, anti-inflammatory, 

and anti-tumor activities. Recent clinical studies with curcumin have demonstrated additional health benefits relating 

to treating immune deficiencies, improving cardiovascular health, treating depression [40], combating Alzheimer’s 

disease, treating diabetes, arthritis, and inflammatory bowel disease [41].  

Oregano, Rosemary and Thyme 

Oregano, rosemary and thyme are well known for their beneficial health properties. For example, carnosic acid 

and some of the diterpenes abundant in rosemary and sage appear to exert anti-obesity effects (including body 

weight and lipid-lowering effects) [42]. Several compounds found in herbs from the Laminaceae family also exhibit 

antimicrobial activity, such as thymol, carvacrol, carnosol, rosmanol, and caffeic acid [43]. Oregano also contains 

polyphenols, including caffeic, p-coumaric, and rosmarinic acid, which confer antioxidant activity and prevents lipid 

peroxidation [44].  

Rosemary (Rosmarinus officinalis) is native to the Mediterranean and Asia. The leaves are used as a flavoring 

agent in a variety of foods in traditional Mediterranean cuisine. They have a bitter, astringent taste, and a very 

characteristic aroma. Rosemary contains a number of phytochemicals, including rosmarinic acid, camphor, caffeic 

acid, ursolic acid, betulinic acid, carnosic acid, and carnosol [44]. Major essential oils present in rosemary oil are 

borneol (26.5%), α-terpinene (15.6%), and α-pinene (12.7%). 
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Thyme (Thymus vulgaris) is also a member of the Lamiaceae family, and it has been used in foods mainly for 

flavor, aroma, and food preservation. Thyme has also been used in folk medicine since the times of the ancient 

Egyptians, Greeks, and Romans. The leafy parts of thyme are often added to meat, fish, and food products and also 

used as herbal medicinal products. The essential oils of common thyme contain 20–58% thymol and p-cymene (15–

28%) as the most prevalent compounds, followed by linalool (0.7–6.5%), γ-terpinene (4–10%), carvacrol (1–4%), 

myrcene (1–3%), 1,8-cineole (0.8%), and borneol (0.7–1.7%) [45]. Thymol is the compound that provides the 

distinct flavor of thyme. It is also found in oregano and is used as one of many additives in cigarettes. 

 

CONCLUSION 

Spices and herbs have been used since the early days of humankind and are still used throughout the world for 

health promotion and treatment of various diseases. Plants are found to be the source of today’s modern medicine 

and contribute largely to the commercial drug preparation.  

However, in many developing countries, herbal medicine is used as traditional medicine. Interests in food 

compounds from spices and herbs will continue to increase research and technologies which will develop better 

ways of growing spices and herbs that contain higher amounts of antioxidants. Present study shows several bioactive 

compounds have been isolated from various spices and herbs, which provides scientific and medicinal basis to 

include spices and herbs in our diet. 
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Role of Biofertilizers In Sustainable Agriculture and an Environmental  
Development 

                                                         
Sayeda Parveen Qureshi 

P.G. Department of Botany, J.M.Patel Arts Commerce and Science College, Bhandara (M.S.) 441904  India 
drsdprvnqureshi17@gmail.com 

 
ABSTRACT 
Producing healthy crops for the fulfilment of the demands of the world’s growing population 
is fully dependent upon kind of of the fertilizers being used to provide the plants with all the 
important nutrients but more dependability on the chemical fertilizers is destroying the 
environmental ecology and negatively impacting the health of humans. Bio based fertilizers 
are basically the  preprations of living cells or latent of efficient potential microbial strains that 
assist the plants in nutrient uptake by their associations in the rhizosphere region  when supplied 
to the plants either through the  seed or the soil .Thus using microbes as bio inoculants is 
believed to be the best substitute of chemical fertilizers as eco-friendly manner for plant growth 
and soil fertility. 
KEYWORDS- Bio based fertilizers ; Environmental ; Microbial strains ; Soil fertility. 
I-Introduction 
The term Biofertilizers denotes nutrient inputs of plant growth  which are biological origin .The 
Biofertilizer  restore the soils natural nutrient cycle and build soil organic matter .The role of 
Biofertilizer in agriculture Production assumes Special significance particularly in the present 
context of expensive Chemical fertilizers. Moreever it can provide to the farmers a new strategy 
which is helpful for achieving the goal of increasing productivity. “Bio-Fertilizers refer to 
various inoculants or Cultures containing a specific microorganisms in concentrated  form 
which are derived either from nodules of plant roots or from the soils of roots of  Leguminous 
Plants or Non Symbiotically (free living) or to transfer native soil nutrients such as P,Zn, Cu, 
Fe,S etc. from the non usable (fixed) form to usable form through biological 
processes.”.Biofertilizer is the need of modern agriculture since demand for safe and residue 
free food is increasing.Biofertilizer become popular to counter the negative impact of 
indiscriminate use of chemical fertilizers .Biofertilizers help in fixing atmoshpheric nitrogen, 
converting soil phosphate and potash into soluble forms to make them available to plants . 
Biofertilizers are selective microorganisms .They provide cost effective, eco-friendly and 
renewable source of nutrients.They improve the nutrient availability to the crops in which 
biological process  is involved. 
II- Scope and Importance of Biofertilizers 
1.Permanent effect -Chemical fertilizers have temporary effect while Biofertilizers have 
permanent effect without any production problem. 
2.Protection- Biofertilizers provide protection against drought  and some soil born diseases. 
3. Cheap – Biofertilizers are very cheap as compared to chemical fertilizers because raw 
material required for the growth of microorganism is very cheap. The infrastructure and 
equipment required for growth of microorganism is very cheap. Use of biofertilizers is 
economical with a high cost: benefit ratio, without risk.   
4. Simple methods – The production method of Biofertilizer is very simple. It requires low   
investment, small space and less labour and equipment as compared to production method of 
chemical fertilizers. They can be manufactured in any simple microbiology laboratory. 
5. Natural – Biofertilizers are natural. They are not foreign to the soil so they create no 
pollution problem.   
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6. Biocontrol – Few microorganisms used as biofertilizers also controls plant pathogens either 
developing mechanical barrier for entry of plant pathogens e.g. Mycorrhiza or produce 
antibiotics killing plant pathogens e.g. Streptomyces.  
 7. Supply nutrient – They may supply other nutrients and increase fertility of soil. The 
Azotobacter added in the soil for nitrogen fixation may have amylolytic or proteolytic activity 
thus Azotobacter also helps in development of humus.  
8. Prevents soil erosion – Biofertilizers may prevent soil erossion. Many microbial inoculant 
may produce extra cellular, capsular polysaccharide which is viscous in nature. This viscous 
substance adheres to the soil particle and prevents erossion of soil 
9. Supply hormones and vitamins – They may supply vitamins and plant growth hormones. 
Many microorganisms secretes auxins, ethylene, abscisic acid, cytokinin, pantothenic acid, 
indol acetic acid and gibberellin like substances which promote plant growth. 
 10. Mobilizes immobilized nutrients – Biofertilizers convert immobilized chemical 
fertilizers    into soluble forms. Soluble inorganic phosphates lost in the soil due to chemical 
reactions in insoluble inorganic phosphate us again converted soluble phosphate by 
biofertilizer. Thus biofertilizer can act as a renewable supplement to chemical fertilizers and 
organic manures. 
. 11. Provides essential elements and enzymes- Biofertilizer provide essential elements like 
nitrogen, potash phosphorous, sulphur etc. by directly supplying them or transforming them 
into soluble form; in addition, they also helps plants to uptake several micronutrients. They 
supplies some important enzymes, hormones and antibiotics that enhance crop growth and crop 
yields. 
12. Protects from adverse environment -Some biofertilizers protects plants against drought, 
high . temperature shock, high salinity etc. 
III- Microbes used as Biofertilizers 
III-Types of Biofertilizers 
Broadly Biofertilizers are divided into seven main categories, these are again divided in 
subtypes as follow 

B. Nitrogen Fixers  
The process of converting atmospheric nitrogen into ammonia by the diazotrophic microbes is 
known as biological nitrogen fixation (BNF). BNF allows the replenishment of total nitrogen 
content and the fixed nitrogen regulates the crop growth and yield. Chemical fertilizers cause 
increased nitrogen oxide emission, water eutrophication and soil acidification. Whereas, 
biologically fixed nitrogen is sustainable and is less available for leaching and volatilization. 
Nitrogen fixation is more or less limited to bacteria and archaea, which forms a large portion 
of diazotrophic organisms. Nitrogen-fixing groups include green sulphur bacteria, 
firmibacteria, actinomycetes, cyanobacteria and all subdivisions of the proteobacteria. 
However, only methanogens are able to fix nitrogen among archaea. Different bacterial strains 
are able to carry out nitrogen fixation with different physiologies including: aerobic (for 
example, Azotobacter), anaerobic (Clostridium), facultatively anaerobic (Klebsiella) or 
heterotrophs; an oxygenic (Rhodobacter) or oxygenic (Anabaena) 
 i)Symbiotic nitrogen fixers – (symbiotic nitrogen fixers live in association with other    plant) 
Rhizobium, Azolla. etc. 
ii)Non Symbiotic nitrogen fixer –( Non symbiotic nitrogen fixers are free living forms ) 
Azotobacter, Azospirillum, Anabaena,Nostoc,Oscillatoria,Bacillus,etc. 
B. Phosphate Suppliers 
Phosphorous is a vital macronutrient required for the growth and development of a plant. 
Usually, phosphorous exists in the form of tricalcium, dicalcium phosphate and minerals. The 
process of solubilization and mineralization in soil i.e., conversion of organic form of 
phosphate into inorganic form is carried out by phosphate-solubilizing bacteria . Mycorrhiza 
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also play crucial role in phosphorus mobilization, nutrient cycling and enhancement of 
microbial biomass. Generally, indigenous arbuscular mycorrhizae (AM) are found in soil, 
which colonizes the plant roots and stimulate plant growth. Inoculation of low phosphorous 
soil with mycorrhiza causes a sudden increase in availability of phosphorous. 
i) Phosphate solubilising microorganisms – Bacillus, Aspergillus, Pseudomonas 
ii) Phosphate absorber – V.A. mycorrhiza (VAM fungi)  
 C. Sulphur Suppliers  
Sulphur is generally regarded as trace element in majority of crop plants. But this is one of the 
major elements in oilseed crops, some important vegetables (onion, oat, cauliflower etc.) and 
inn some spices (ginger, garlic etc.) it is important element. Sulphur essential for biochemical 
synthesis of some important glycosides, pungent compound and disease resistant properties. 
Soil is composed of organic as well as inorganic sulphur and the process of conversion of 
organic sulphur into plant utilizable inorganic sulphur (i.e., SO42−) form is carried out by 
sulphur-oxidizing bacteria (SOB) including Xanthobacter, Alcaligenes, Bacillus, 
Pseudomonas, Thiobacillus.Deficiency of sulphur in agricultural soil could be corrected using  
sulphur oxididizing bacteria as boifertilizer 
 D.  Potash solubilizing bacteria  
Potassium is ranked at third position as crucial plant nutrient after nitrogen and Potassium is 
available in plentiful amount in the soil but only a small fraction (1–2%) of it is available to 
plants. Hence, a system of continuous replenishment of potassium in soil solution is needed for 
its adequate availability to crop plants  Like other nutrients, potassium also influences growth 
and development of plants. . In deficiency of potassium, root growth becomes slow and gets 
poorly developed, seeds will be of small size and disease susceptibility will be more leading to 
reduction in crop yield PGPRs present in the soil and rhizosphere convert the potassium present 
in insoluble form into soluble form. Some of the potassium solubilizing microbes (KSMs) 
are Acidithiobacillus Arthobacter ,Enterobacter , Paenibacillus , Aminobacter, Pseudomonas, 
Paenibacillus,, Sphingomonas,, Bacillus,Klebsiella.a 
 E. Zinc solubilising microbes-Among micronutrients, zinc deficiency is the most widespread 
nutrient deficiency. The alternative technology for providing zinc to the plant is to inoculate 
the crop with the zinc-solubilizing microorganisms. A major portion of zinc available to plant 
is provided by the microbial activity Microbes produce organic acids, which cause decline in 
pH and these organic acids act on zinc complexes in soil,thus cause sequestering  the zinc 
cation.Prominent zinc-solubilizing microbes are Pseudomonas protegens RY2, 
Rhizobium spp., Bacillus altitudinis , Thiobacillus thioxidans  Azospirillum and 
Gluconacetobacter.  
F. Mycorrhiza  -Fungal species like Aphalosporra, Glomous, Jaigospora, Enterophosphora 
etc penetrates roots of different crops (most commonly found in Litchi) and form specialized 
structures like Vesicles and Arbuscles within the cortex. For this reason they are popularly 
known as Vesicular Arbuscular Mycorrhiza or VAM. Almost 90% of plants, including the most 
important agricultural crops, are associated with VAM fungi. VAM fungi reported increases 
the uptake of water phosphorous and some other micronutrients like Cu, Zn, Mn, or Fe. Besides 
these, they possess synergistic interaction with beneficial soil microorganisms such as nitrogen 
fixing and PSMs. VAM fungi also supply some growth regulators to plants and protects crop 
plants from high temperature shock, drought and salinity and prevents different disease and 
nematode attack 
 G. Organic matter decomposer – Cellulolytic, Lignolytic, Proteolytic, or amylolytic  
Cellulose decomposing inoculants Many soil borne fungal species like Aspergillus, 
Penicillium, Tricoderma, Chaetomium etc. acts  as activator in the decomposition process of 
plant bodies containing cellulose or lignin. Plant bodies rich in cellulose and/or lignin are 
resistant to microbial decomposition and therefore, takes long time before they could be used 
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as organic source of nutrition. High quality compost could be prepared within a short time by 
applying the mentioned fungal species into organic waste material collected from farm or 
community 
IV-Precaution for use of biofertilizer  
 1. Biofertilizer containing specific species of microorganism should be applied for specific 
crop. 
 2. Biofertilizer packet should not be exposed to direct sunlight for long time, the seeds treated 
with  
    biofertilizer should be kept for 30 minutes in shady place. 
 3. For maximum result  biofertilizer should always be mixed with bulky organic manures. 
 4. Biofertilizer should be used before its expiry date. 
 5. After treating the seeds with biofertilizers, seeds should not be treated with any kind of 
chemical fertilizer or pesticides. 
 6. Chemical fertilizers should not be applied one week before or after application of 
biofertilizer  
V-Conclusion 
Biofertilizers are one of the key factors in sustainable agriculture that can assist in solving the 
problems of feeding an increased world population at a time when agriculture is going through 
various environmental stresses.Hence research should be focussed on new aspects of 
Biofertilizers. In current agriculture practices , chemical fertilizers have reduced the fertility of 
soil, making it unsuited for raising crop plants. Additionally, the excessive use of these inputs 
has also led to severe health and environmental hazards such as soil erosion, water 
contamination, pesticide poisoning, falling ground water table, water logging and depletion of 
biodiversity. Biofertilizers spontaneously activates the microorganisms found in the soil in an 
effective and eco-friendly way, thereby gaining more importance for utilization in crop 
production, restoring the soils fertility and protecting it against drought, soil diseases and thus 
stimulate plant growth. Biofertilizers lead to soil enrichment and are suitable with long-term 
sustainability. Further, they pose no danger to the environment and can be substituted with 
chemical fertilizers. The application of bio-fertilizers can minimize the use of chemical 
fertilizers, decreasing environmental hazards, enhance soil structure and promote agriculture. 
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Preface  
 

In an era defined by collaboration and the convergence of diverse 

disciplines, the pursuit of knowledge knows no bounds. 

"Multifaceted Research" stands as a testament to this ethos, 

weaving together insights from various fields to illuminate 

complex phenomena from multiple angles. 

 

In this edited volume, we bring together a compendium of 

research that transcends disciplinary boundaries, offering readers 

a panoramic view of contemporary scholarship. From the 

intricacies of social dynamics to the complexities of technological 

innovation, each chapter explores a different facet of the 

multifaceted world we inhabit. 

 

Drawing on the expertise of scholars from diverse backgrounds, 

this book serves as a platform for interdisciplinary dialogue and 

discovery. Through its pages, readers will embark on a journey of 

exploration, encountering fresh perspectives and innovative 

approaches to pressing challenges. 

 

As editors, we are proud to present this collection as a testament 

to the power of collaboration and the boundless potential of 

interdisciplinary research. We hope that "Multifaceted Research" 

will inspire readers to embrace the richness of interdisciplinary 

inquiry and chart new paths towards understanding and 

advancement. 

 
Editors 

Dr. Ruby Pandey 

Dr. Sonia Kaushik 

Wakil Kumar Yadav 
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8. Literature and Identity: Exploration of 

literature's role in shaping cultural 

identity, social change, and political 

movements 
Dr. Bhavana Mohan Rai 

Assistant Professor 

Department of English. 

J.M. Patel Arts, Commerce & Science College, Bhandara, 

Maharashtra 

 

Literature has always played a very important part in shaping the 

society. Literature and society share a symbiotic relationship, 

each influencing and shaping the other in profound ways. 

Through the pages of literary works, readers are transported into 

different worlds and perspectives, offering insights into the 

complexities of human nature and societal structures. It provides 

a mirror in which individuals and societies can see themselves, as 

well as a window through which they can view and understand 

others. It is also a powerful tool for understanding, expressing, 

and shaping identity on multiple levels. There are several ways in 

which literature intersects with and influence one’s identity. It has 

also been instrumental in reflecting and influencing social change 

across various periods. 

Role of Literature in Shaping Cultural Identity 

Literature plays a pivotal role in shaping cultural identity by 

reflecting and influencing the values, beliefs, and traditions of a 

society. It captures and preserves the history, myths, and 

traditions of a culture, providing a sense of continuity and a 

connection to the past. Literary works often mirror the values, 

norms, and issues of the time in which they are written, offering 

insight into the cultural identity of that era. Through stories and 
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characters, literature allows readers to experience different 

perspectives and understand diverse cultures, promoting empathy 

and cross-cultural awareness. Reading literature from one's own 

culture can reinforce a sense of belonging and identity, while 

exposure to other cultures through literature can broaden one's 

understanding of the world. Literature provides a platform for 

cultural expression and innovation, allowing writers to explore 

new ideas and challenge societal norms, contributing to the 

evolution of cultural identity. Literary movements often reflect 

shifts in cultural paradigms, illuminating the dynamic nature of 

cultural identity.  

From the Harlem Renaissance to Magical Realism, each 

movement brings forth unique perspectives and voices, reshaping 

our perceptions of identity and belonging. For example, the novel 

"Crime and Punishment" (1866) by Fyodor Dostoevsky deeply 

explores Russian identity, morality, and the psychological 

complexities of its characters. It has significantly influenced 

Russian literature and thought, shaping how Russians view their 

cultural and philosophical identity. Another example is Anne 

Frank's “The Diary of a Young Girl” (1947) which is a personal 

account of a Jewish girl hiding during the Holocaust has 

profoundly shaped Jewish identity and the collective memory of 

the Holocaust, emphasizing themes of hope, resilience, and the 

human spirit. African Novelist Chinua Achebe’s Things Fall 

Apart (1958) is pivotal in shaping and affirming African identity, 

particularly Nigerian identity. It provides an African perspective 

on colonialism and its impacts, challenging the Western narrative 

and offering a profound exploration of pre-colonial African life 

explored through the life of Okonkwo and the Igbo society. The 

novel depicts the richness and complexity of Igbo traditions, 

values, and beliefs, highlighting the ways in which these cultural 

elements shape individual and collective identity.  
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The novel “One Hundred Years of Solitude” (1967) by Gabriel 

García Márquez is a cornerstone of Latin American literature, 

embodying the magical realism genre and capturing the complex 

history, culture, and identity of Latin America. It has influenced 

how Latin Americans view their own identity and how the world 

perceives Latin America. Beloved” (1987) by Toni Morrison 

explores African American identity, delving into the legacy of 

slavery and its lasting impact on African American communities. 

It highlights themes of trauma, memory, and resilience, 

contributing to the broader understanding of African American 

history and identity  

Indian literature has also played a significant role in shaping 

cultural identity by reflecting the diverse linguistic, religious, 

regional, and ethnic tapestry of India. Writers such as 

Rabindranath Tagore, Bankim Chandra Chattopadhyay, and 

Premchand have drawn inspiration from their regional roots to 

create works that capture the essence of Bengal, Uttar Pradesh, 

and other regions, respectively. Tagore’s "Gitanjali" has not only 

earned Tagore the Nobel Prize in Literature but also became 

emblematic of India's spiritual and cultural heritage, influencing 

the country's cultural identity on both national and international 

levels. Works like the ancient epics “Ramayana” and 

“Mahabharata,” as well as modern novels like Raja Rao's 

“Kanthapura” (1938) and Salman Rushdie's “Midnight's 

Children” (1981) provide insights into India's complex history, 

shaping the collective memory and identity of its people. Writers 

like Mulk Raj Anand, Arundhati Roy, and Mahasweta Devi have 

also contributed to the ongoing discourse on cultural identity and 

social change. 

Role of Literature in Bringing Social Change 

The ability to encapsulate the spirit of a time period has always 

existed in literature. Through satire, allegory, and direct criticism, 
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literary works can challenge and critique existing power 

structures and authorities, exposing corruption, hypocrisy, and 

abuses of power. It has often been used as a tool for resistance 

against oppressive political regimes. During times of political 

turmoil, writers have courageously spoken out against tyranny 

through their works, challenging the status quo and giving voice 

to the marginalized.  

From the works of Harriet Beecher Stowe to Chinua Achebe, 

literature has served as a powerful instrument for advocating for 

social change. Writers such as George Orwell and Charles 

Dickens used their works to critique social injustices and 

advocate for political reform. Charles Dickens’ novels 

highlighted the struggles of the poor and criticized the inequities 

of the industrial society. By using vivid imagery and powerful 

rhetoric, these authors were able to ignite social consciousness 

and inspire action among the masses.  Dickens' novel “Oliver 

Twist” (1838) follows the life of an orphan, Oliver, who escapes 

a workhouse and joins a group of juvenile criminals in London. 

The novel highlights the brutal conditions faced by the poor and 

the injustices of the workhouse system. His other novel "Bleak 

House" (1852) explores the themes of Legal system, poverty, and 

class disparity. Centered on the long-running court case of 

Jarndyce and Jarndyce, it highlights the inefficiencies and 

injustices of the Chancery Court and the impact on various 

characters’ lives. His “A Tale of Two Cities” (1859) is set during 

the French Revolution, it contrasts the lives of characters in 

London and Paris, exploring themes of resurrection and the 

impact of social injustice. These novels not only provide gripping 

narratives but also serve as powerful critiques of the social 

injustices and inequities of Dickens's time.  

Elizabeth Gaskell too, in her works like "North and South”  

(1855) addressed class conflict and the plight of the working 

class. Gaskell delves into the harsh working conditions faced by 
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factory workers and the struggles they endure. The novel depicts 

strikes, labor disputes, and the plight of the workers, providing a 

detailed look at their lives and the challenges they face. It 

advocates for social responsibility and mutual understanding 

between classes. Gaskell emphasizes the importance of empathy, 

communication, and reform to bridge the gap between the rich 

and the poor, suggesting that social progress is possible through 

cooperation and understanding. 

Thomas Hardy’s novels, such as “Tess of the d'Urbervilles” 

(1891) explored social constraints and the harsh realities faced by 

women. The novel presents Tess as a victim of the time in which 

she lives because both men and society treat her in an unfairly 

harsh way. It has been a powerful influence in the civil rights 

movement, promoting greater awareness and understanding of 

racial inequality and injustice. Mary Wollstonecraft 's "A 

Vindication of the Rights of Woman" is the treatise which 

focused on Women's rights and education and laid the 

groundwork for the feminist movement, advocating for equal 

education and opportunities for women. "The Feminine 

Mystique" by Betty Friedan (1963) which highlighted the 

dissatisfaction of many housewives in the 1950s and 1960s 

sparked the second-wave feminist movement, leading to 

significant advancements in women's rights and gender equality. 

Indian English literature has also provided a platform for 

marginalized groups such as women, Dalits, LGBTQ+ 

individuals, and minorities to share their experiences and 

perspectives. One prominent example of Indian literature that has 

contributed to social change is “The God of Small Things” (1997) 

by Arundhati Roy. This novel explores themes of caste 

oppression, social hierarchy, and gender inequality in Kerala, 

India. The novel depicts the discrimination faced by the lower 

caste characters, such as Velutha, who is a Paravan, and Ammu, 

who faces societal backlash for her relationship with him. By 
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highlighting the injustices perpetuated by caste hierarchy, Roy 

brings attention to the need for social reform and equality. These 

books give readers a thorough understanding of social concerns 

and foster empathy and awareness in others. 

Role of literature in political movements 

Literature has also played a significant role in political 

movements throughout history by informing, inspiring, and 

mobilizing people. It often documents the experiences of political 

movements, preserving the stories of struggles and victories for 

future generations and providing a historical record that can 

inspire continued activism.  Literary works can influence public 

opinion by shaping the way people think about political issues. 

Well-crafted stories and arguments can change hearts and minds, 

swaying public sentiment in favor of a political cause. 

Literature was recognized as an important tool for change from 

time to time. For example, Miss Stowe's “Uncle Tom's Cabin” 

(!852) was directly responsible for a movement against slavery in 

literature and life in the USA of those days. The story tells the 

experiences of Uncle Tom, a loyal and devout African American 

slave who experienced great suffering and adversity. His 

character and tragic fate deeply affect readers and ignited 

abolitionist sentiments in the Pre-Civil War era. Likewise, literary 

works like Ralph Ellison's “Invisible Man” (1952) and Maya 

Angelou’s “I Know Why the Caged Bird Sings” (1969) illuminate 

African Americans' experiences living in a racially divided 

society. These literary works challenged the prevailing narratives 

of racial inequity and prejudice by capturing the hardships, 

resiliency, and aspirations of Black people. Readers were given a 

sense of urgency by these authors through vivid storytelling and 

moving symbolism, which motivated them to play an active role 

in the struggle for racial equality.  
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 Literature has also been an essential component of feminist 

movements. Literary pieces like “The Yellow Wallpaper” (1892) 

by Charlotte Perkins Gilman and “A Room of One's Own” (1929) 

by Virginia Woolf scrutinized the restrictions and limitations 

imposed on women in patriarchal civilizations. These works, 

which portrayed the repressive nature of gender norms and argued 

for women's liberty, not only spurred conversations but also laid 

the groundwork for feminist activity. They gave women the 

confidence to challenge social norms, demand equality, and 

imagine a society free of gender-based discrimination. 

Indian literature also played a significant role in the independence 

movement, serving as a medium to inspire, inform, and mobilize 

the masses. In the nineteenth century the Indian authors of fiction 

and poetry started to envision cultural unification through their 

works. For example, the Hindi author Prem Chand emphasized 

the growing separation between rural and urban areas in 

mainstream nationalist movements by bastardizing the schemes 

of the urban elite and setting his works mainly in rural India. 

Similarly, Mulk Raj Anand, an English-language writer, set his 

works among the urban poor who were disempowered by 

colonialism as well as by the kind of heavy industrialization that 

Congress encouraged. Bankim Chandra Chatterjee’s novel 

“Anandamath” (1882), featuring the hymn “Vande Mataram,” 

became a symbol of the freedom struggle. Mahatma Gandhi’s 

autobiography “The Story of My Experiments with Truth'’ (1929) 

and other writings articulated the philosophy of non-violent 

resistance and self-reliance. Gandhi's other book "Hind Swaraj" 

(1909) is a seminal piece of literature that influenced India's 

independence movement. In “Hind Swaraj,” Gandhi articulated 

his vision for India's self-rule and advocated for nonviolent 

resistance against British colonial rule. The book served as a 

manifesto for India's struggle for independence and inspired 

generations of activists around the world. The poetry and 

speeches of Sarojini Naidu who was also known as the 
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"Nightingale of India, were influential in mobilizing support for 

the freedom struggle. Bal Gangadhar Tilak used his newspapers 

“Kesari” (1881) in Marathi and “The Mahratta” (1881) in English 

to spread nationalist ideas. Mahatma Gandhi used his newspaper 

“Young India” (1919) and the weekly journal “Harijan” (1933) to 

disseminate his thoughts on independence and social issues.  

To conclude, we can argue that literature celebrates the cultural 

heritage of a society by preserving and promoting its language, 

traditions, myths, and folklore. Through poetry, prose, drama, and 

oral storytelling, literature reinforces cultural values, norms, and 

identities, fostering a sense of belonging and pride among its 

people.it also explores the complexities of individual and 

collective identity, including issues of race, ethnicity, gender, 

religion, and nationality. Literature galvanized resistance 

movements by documenting injustices, inspiring solidarity, and 

mobilizing people to take action. By expanding awareness and 

understanding, literature enables people to recognize their 

agency, voice their concerns, and participate in civil engagement 

and activism. 
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