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ABSTRACT 

The medicinal plants are strongly used as major bio resources of modern 

synthetic drugs because of their benefits for the society related to humans in the 

field of medicine. The fresh roots, stems, leaves, flowers, seeds and fruits of five 

selected ethnomedicinal plants which were collected, dried under shade and 

ground. Further; powdered plants materials were extracted by different extracts, 

and then screening of phytochemical were being done. The findings of present 

study indicated that an appreciable amount   of phytochemical including 

alkaloid, saponin, phenolic compound, flavonoid, tannin, steroid, terpenoid, 

glycoside, carbohydrate, protein and amino acid were observed in the different 

parts of five selected ethnomedicinal plants. It has been confirmed that the 

amount of aqueous extract showed maximum phytochemical than methanol 

extract. The aqueous extract was the best solvent for extraction of including 

alkaloid, protein amino acid and carbohydrate; whereas methanol extract was the 

best solvent for phenolic compounds, flavonoid and Tannins, terpenoid, steroid fat 

and oil. The roots and seeds of the selected plants for the present study showed 

good sources of carbohydrate; whereas the highest percentage of protein was 

observed in the leaves and seeds of the plants. The leaves of the plants are the 

rich sources of phenolic compound, flavonoid and tannin than other parts. The 

concentration of alkaloids was higher in the seeds and fruits. This present 

observation shows that these plants belong to the richest sources of calcium 

ranging from (1840–17360 mg/Kg) and sodium ranging from (504-2480 mg/Kg). 

The leaves and roots were indicated the richest sources of calcium; whereas most 

parts of solanum surrattense and Maringa oleifera are also rich sources of 

calcium. But sodium will be beneficial to consumers because of high values. Iron 

content ranging from (10.98–1115.2 mg/Kg) and potassium content ranging from 

(866- 1361 mg/kg) were investigated while Achyranthes aspera richest sources 

of iron and potassium. Zinc is the second most abundant trace element in the 

body in all the selected plants which show good sources of zinc. Ricinus 

communis is a good source of copper. The roots and seeds of some plants showed 

good sources of manganese. Cadmium, lead and cobalt were showed around 

permissible limit in the most parts of the plants.  It is beneficial for the 
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consumers because of high toxic. The significant content of antioxidant ranging 

from (0.13–0.66 %) was observed.  The higher concentration of antioxidant 

content in the leave and flower in the most of the selected plants are the richest 

sources of antioxidant possessing phenolic compound, flavonoid and tannin.  

Antibacterial activity including the Escherichia coli, Bacillus cereus and 

Staphylococcus aurous were found to be most sensitive while Klebsiella 

pneumonia least sensitive in the present study. The growth of bacillus cereus is 

inhibited by the different parts of the selected plants. The inhibition zone is 

found between the ranges of (0.0- 28mm) against Escherichia Coli. The 

maximum inhibition zone was observed against Escherichia coli by the flowers 

parts in the most of the selected plants. The growth of bacillus cereus and 

Staphylococcus aurous is inhibited zone is found  between the ranges of  (0.0- 22 

mm) by the different parts of selected plants while the inhibition zone is found 

range between (0.0- 15 mm) against Klebsiella Pneumonia by the different parts 

of selected medicinal plants. The flower of Maringa oleifera was possessed 

antibacterial protein and peptide which showed highly significant against 

Staphylococcus Aurous, Escherichia Coli, Klebsiella Pneumonia, Pseudomonas, 

proteus and enterobacter. The present findings suggest that several 

phytochemical are likely to contribute in medicinal properties and indicate that 

these plants should be taken for medicinal purposes. They can cure humans from 

various types of diseases.  
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CHAPTER 1 

INTRODUCTION 

1.1 MOTIVATION 

        We were motivated to work on medicinal plants which are the most 

important sources of traditional medicine all over the world. The sole purpose of 

this study was to aware Pakistani population for the right use of medicinal plants 

that are rich in rare and useful.  From them, medicines can be prepared and they 

can play a very dynamic role in human history. Today, medicinal plants and 

phytochemical are used in the worldwide as well as scientific knowledge of 

medicinal plants are comprised on the modern field of phytosciences.  The 

researchers of phytosciences have been trying to identify traditional medicine 

and potential sources for new drugs. It is essential for human to cultivate 

medicinal plants widely for to get maximum production for the welfare of 

mankind. It was noted that before present work on medicinal research, the work 

has not been credited out on valuable medicinal plants which grow in District 

Kamber/Shahdadkot and keeping this view that the biosynthetic and 

physiological reactions are occurring inside the plants.  

1.2 CONTRIBUTIONS OF THE THESIS 

Medicinal plants are parcel for human society for treatment of different types of 

diseases, from the dawn of civilization. The medicinal plants have been 

immensely contributing in the primary healthcare of human being and animals 

since ancient times. It is because of failure of some synthetic drugs and its side 

effect that has changed the way to go back to ancient history heeling methods 

that use plants medicines. A huge amount of foreign exchange can be saved if 

allopathic and herbal drug manufacturer’s research will be carried on these 

plants and also try to utilize them. Medicinal plants are the richest bio resources 

of drugs this is all because of the synthesis of various chemicals in the plants.  

Almost all parts of plant are consumed as food for resourceful supply of energy. 

Traditional medicines are frequently based on plant mixtures collected from the 
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wild. However, attention has been taken into the values of medicinal plants and 

medicinal plants remedy in safety, economy and efficiency, and also its 

appropriateness as food as resource of energy 

1.3 STRUCTURE OF THE THESIS 

Medicinal plants are traditionally used to cure and treatment of diseases, these 

are also used as food and nutrition. In present study, fresh root, stem, leave, 

flower and seed of five ethnomedicinal plants that are belonging to various 

families. The screening of phytochemical revealed that the presence of variable 

amounts; including alkaloid, saponin, phenolic compound, flavonoid, tannin, 

steroid, terpenoid, glycoside, carbohydrate, protein and amino acid.  These type 

of studies has very important role to provide indigenous sources and to accurate 

scientific data for pharmaceutical industries as well as to enhance awareness for 

the local practitioners and for the common people while using these medicinal 

plants for body disorder. 

1.4  GENERAL INTRODUCTION 

Medicinal plants are backbone of traditional medicine. The wide ranges of 

pharmacological studies have been subjected for the last few decades. 

Medicinally plants are potential sources of new phytochemical that have 

therapeutic properties and drug development. It has been observed that about 

80% world population relay on traditional medicine for the purpose of primary 

health care in the developing countries. Traditional system of medicine have 

needed for all societies because of significant role in the human health care. The 

various types of indigenous medicinal plant have been utilized for the purpose of 

medicine [1, 2]. Plants have huge medicinal and economic value in the whole 

world. Medicinal plants are basic and luxurious requirements of human being 

including clothing, feeding, nursing, sheltering, and hunting. Innovative and 

traditional systems have been providing continuously to human beings with new 

remedies for the source of medicines. In recently traditional medicine interest 

has highly increased day by day. This discipline is receiving the scientific data 

for its suitable application [3]. The herbal medical knowledge has been 

developed over the centuries by the chemists for to synthesize diverse useful 

compounds. But the question is that why still 25% of all medicinal prescriptions 
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have been using medicine which is derived from plants or plant-derived synthetic 

analogues [4]. Due to absence of health facilities, Indigenous plants knowledge 

has been receiving from generation to generation by people who have lived in 

remote rural/tribal areas for ages [5]. The knowledge of medicinal plants has 

been receiving from generation to generation for thousands of years [6]. 

Medicinal plants are parcel for human society to combat with different types of 

diseases, from the dawn of civilization [7]. The medicinal plants have immensely 

contributed for primary healthcare to human being and animals since ancient 

times. It is because of failure of some synthetic drugs and its side effect that has 

changed the way to go back to ancient history heeling methods that use plants 

medicines to provide relief and the efficacy of various conventional medicines 

which once had near universal useful against serious infection in on the wane 

[8]. Herbal medicines have a huge traditional conceptual base which can be 

useful as drugs for the effectiveness and safety, treating various types of 

diseases. More than 20,000 species of plants have identified and listed by World 

Health Organization that have been used as medicinal purpose in the globe [9]. 

More than 80 % population of the world depends on herbal traditional medicine 

for their primary health care by the survey of WHO [10]. The huge information, 

knowledge and benefits of herbal drugs have existed in ancient Ayurvedic 

literature (Traditional Indian Medicine), Unani, Siddha and Chinese medicine. 

According to the WHO in 2003, in the developing countries about 80 % of the 

population is unable to bear pharmaceutical drugs, so that, they depend on 

traditional medicines that mostly they have been used plant for the treatment that 

primary health care needs [11]. The vast demand of Herbal medicines in the 

developing and under developing countries for primary healthcare due to wide 

medicinal and biological activities, and have good quality such as, higher safety 

and lesser costs [12,13]. Nature has provided various valuable things for human 

over the years, such as, the tools for therapeutic intervention at the first attempts. 

Nowadays, plant materials are the most important sources for fighting diseases, 

such as infectious ailments and most of they have been used for novel drugs, and 

also used as templates for the advancement and development of new therapeutic 

agents including agrochemicals, food additives and industrial chemicals [14]. 

Medicinal plants have a great nutritive value and a major resource of medicines 

as they are present throughout human history [15]. Medicinal Plants are endowed 
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with different types of phytochemical including phenolic acids, flavonoid, 

tannin, lignin, quinone, alkaloid, coumarin, terpenoid, vitamins which are 

possessing antioxidant activities [16]. A recent clinical and epidemiological 

study indicates that oil of plant decreases the risk of cancer, inflammation and 

Alzheimer’s disease stroke [17, 18]. The phytochemical is natural bioactive 

chemical that are present in the plants such as, fruits, vegetables and medicinal 

plants. The roots, stem, leaves, flowers and seeds that are possessing nutrients 

having capability to protect human from diseases and to defense system from 

disease more accurately. Phytochemical is categorized according to their 

functions in plant metabolism into both primary and secondary metabolites. 

Primary metabolite is based on carbohydrates, protein, amino acids and 

chlorophyll while secondary metabolite on phenolic compound, flavonoid, 

tannin, alkaloid, terpenoid etc [19]. About 80% of individuals traditional 

medicines have been used by a developing country that has chemicals derived 

from various types of medicinal plants. However, these plants should be 

identified for more understanding of their medicinal properties, efficiency and 

safety [20]. Plants synthesize a dazzling array of organic compounds called as 

secondary metabolites, whose function has been disputed. Many secondary 

metabolites are "Antibiotic" that is protecting plants against bacteria, animal, 

fungi and other plants. There are more than 2, 50,000 known higher plant 

species. Among them nearly 35,000 plant species have been used by the humans 

for numerous medicinal purposes. Phytochemical including flavonoid, tannin, 

alkaloid and terpenoid are known to contain antimicrobial activities [21]. 

Medicinal plants are possessing phytochemical that serves as a drug discovery 

and vital role in formation of the ingredients in Traditional Systems of medicine, 

modern medicines, folk medicine, food supplements, nutraceutical, 

pharmaceutical intermediate  and bioactive  which lead components in synthetic 

drugs [22]. Some compounds are found in plants known as phytochemical that 

are invaluable sources of food and medicine for the prevention of diseases and 

maintenance of human health [23]. Phytochemical could either have antioxidants 

or hormone-like actions for treating health condition, such as diabetes, cancer, 

high blood pressure and heart disease in preventing the formation of carcinogens 

on their target tissues.  It has been observed and mentioned that diet rich in 

vegetable, fruit, grain and legumes play a role to reduce the risk of disease [24, 
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25]. Anticancer, antioxidant, anti-inflammatory, in treating stomach diseases, 

skin disease, gastrointestinal problems, constipation, diarrhea, wound healing, 

injury, dysentery, burns, and radiation injury. Recently, the plant is used widely 

in skin care, nutraceutical and cosmetics [26]. The tubers of natural plants are 

highly acrid and also cause irritation in the mouth and throat due to extreme 

quantity of calcium oxalate in the tubers. The tubers are anti -haemorrhoidal, 

anti-inflammatory, carminative, emmenagogue, haemostatic, anthelmintic, 

vomiting, and expectorant, digestive, stomachic, appetizer, rejuvenating, 

aphrodisiac and liver tonic. Medicinal plants are traditionally used in tumors, 

inflammations, anorexia dyspepsia, elephantiasis, cough, hemorrhages,  colic, 

bronchitis, asthma, flatulence, constipation, splenopathy, helminthiasis, 

amenorrhea, hepatopathy, seminal weakness, fatigue, dysmenorrheal, anemia and 

debility [27]. The tuber is mentioned to have antiprotease activity [28], analgesic 

activity [29], CNS depressant activity [30] and cytotoxic activity [31]. It is used 

traditionally as blood purifier, stomachic, appetizer and tonic. Roots leaves and 

flowers are used for the treatment of toxemia, cough and snakebite [32]. 

Secondary metabolites are natural antioxidant found in plants, animal, and have 

role of prevention of oxidation and formation of reactive oxygen species, such as 

hydroxyl (OH) superoxide (O2) and peroxyl (OOH, ROO) radicals, which is 

commonly caused oxidative stress. The reactive oxygen species play a key role 

in degenerative or pathological process of numerous diseases such as cancer, 

aging, coronary heart disease, atherosclerosis, Alzheimer’s disease, cataracts, 

neuro degenerative disorders and inflammation [33]. Natural drugs have derived 

from plants that are part of the human evolution, healthcare for thousands of 

years. Nowadays about 88% of the world populations turn to plant derived 

medicines as first line of security for maintaining health and compressing 

diseases. At least 119 plant secondary metabolites derived from plants are used 

as in the globe, 15% of all angiosperms chemically have been investigated and 

74% of pharmacologically active derived components were discovered in the 

plants [34]. Concentrations of phytochemical are found different in different 

parts of the same plant and also different in different plants. The therapeutic 

value of medicinal plants is due to presence of phytochemical such as alkaloid is 

possessed therapeutic properties including antimalarial, antispasmodic, analgesic 

and diuretic activity, Terpenoid is play significant role anticancer, antiviral, 
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antibacterial, anthelmintic, antimalarial and anti-inflammatory and inhibition of 

cholesterol synthesis and also possess insecticidal activities. Saponin is 

possessed therapeutic properties including antiviral, anti-inflammatory defense 

of plant and cholesterol reducing activity. Glycoside is possessed therapeutic 

properties including antibacterial and antifungal properties. Phenol and flavonoid 

is possessed therapeutic properties including for antioxidant, antibacterial and 

anti-allergic, etc [35&36]. 
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AIMS AND OBJECTIVES 

 

1.5 THE MAIN OBJECTIVES OF THE PROPOSED STUDY: 

 Determination of physicochemical parameters, including moisture and ash 

content of selected ethnomedicinal plants. 

 

 Preliminary phytochemical screening of selected most efficacious extracts of 

selected traditionally used ethnomedicinal plants. 

 

 Estimation of quantitative phytochemical analysis of selected traditionally 

used ethnomedicinal plants. 

 

 The broad aim of present study will be to determine biological activity 

including antimicrobial Activity and antioxidant activity of selected 

efficacious extracts of selected traditionally used ethnomedicinal plants. 

 

 Determination of minerals of selected traditionally used ethnomedicinal 

plants. 
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CHAPTER 2 

LITERATURE REVIEW 

2.1 INTRODUCTION OF MEDICINAL PHYTOCHEMISTRY 

 Phytochemistry is a study which deals with composition of chemical in 

the medicinal plants. It is a subject of the pharmacognosy. Today it is witnessed 

explosive development of medicinal plants in the drug industry.  Standardized 

medicinal plant extracts and pharmaceutical which have great demand to 

investigate and commercially usage. Phytochemical are secondary metabolites 

which are not essential nutrient but have an important role in  the health and also 

used in the pharmaceutical modern industry. Emerging factors like drug-

resistance, cost-effectiveness and synthetic drugs side-effects which lead to the 

recovery of phytomedicine.  

2.2 SCOPE OF MEDICINAL PHYTOCHEMISTRY 

Medicinal phytochemistry is interdisciplinary subject. For a good-trained 

medicinal phytochemist is possessed subject knowledge like including 

ethnopharmacology, pharmacognosy, pharmaceutical botany, physiology, 

pathology, anatomy, chemical ecology, toxicology, conventional phytochemistry, 

traditional systems of medicine (Homeopathy, Siddha, Unani Ayurveda and 

Traditional Chinese Medicine). While various complementary and alternative 

systems of medicine are in practice. Tremendous progress on application of 

phytochemistry in medicine has been made by Traditional Chinese System 

(TCM). Medicinal phytochemistry can be combined well with Dravyaguna which 

deals with the study of Ayurvedic perspective of the medicinal plants. A 

comparative prospec tus combination of modern and ancient will be helpful for 

scholars of Ayurveda. Some courses of medicinal phytochemistry curriculum of 

plant medicine have been taught in the Europe, Australia, and United States.  
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2.3 THE JOURNEY OF MEDICINAL PLANT RESEARCH 

At least thirty-five thousand (35,000) plant species has been used for medical 

purpose around the world [37] and almost all parts of plant are consumed as food 

for resourceful supply of energy. Most essential industrial medicines have been 

synthesized from about 90 species of plants in developing countries like Nigeria 

where traditional medicines are frequently based on plant mixtures which can be 

collected from the wild. However, about values of medicinal plants attention has 

been taken, and medicinal plants remedy in safety, economy, efficiency and   

resourceful of energy [38]. The history of Herbal study has been written as dates 

back about 5000 years to the Sumerians who made tablets from 100 medicinal 

plants (myrrh and opium). Ebers Papyrus has been written by the Ancient 

Egyptians in 1500 B.C which contains up to 850 plant medicines including 

Juniper, garlic, cannabis, aloe, mandrake, castor bean etc [39]. Various medicinal 

plants have been used for healing of the disease since recorded history. Various 

references of medicinal plants had been given by the sacred Vedas between 800 

BC and 3500 BC. Traditional herbal medicine had been compiled by 

“Virikshayurveda”, around 2000 BC. “Rig Veda”, is oldest literature which is 

written around 2000 B.C. It is described that the use of Sandalwood (Santalum 

album), Cinnamon (Cinnamomumverum) and Ginger (Zingiber officinale) etc  

[40]. Empirical usage of the herbal preparation after centuries, the first alkaloids 

(strychnine, morphine and quinine etc) were isolated in the early 19th century 

marked a new era in the usage of medicinal plants and the beginning of modern 

medicinal plants investigation.  The increasing usage of plants drugs, continual 

collected the knowledge of medicinal plants which is establishing Ayurvedic in 

the 1920 in Delhi Unani Tibbi College by Hakim Ajmal Khan and in the 1990 in 

the Karachi Hamdard University by Hakim Saeed. Whereas ages plants have 

been used the most important drug for treatment of diverse diseases.  It is 

amazing about 600,000 plant species are present plant kingdom only two 

percentages of medicinal studies have been known from these plants species 

[41]. Phytochemical have been investigated point of view during this period. 

Over the last decade, still, awareness in drugs of medicinal plants and animal 

origin has been grown gradually [42]. The medicinal plants have been used 

double during that period in the Western Europe. Natural awareness and the 
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value of phytochemical drugs preparations from garlic, valerian and ginkgo. 

Some medicinal drugs were extracted from plants, for example quinine has been 

obtained from Cinchona at 1920 by the Peletier & Caventou, French pharmacist. 

Aspirin has been isolated from the bark of the willowin the mid-nineteenth 

century by Hoffmann, German chemist. [43]. Plant medicine was disappeared 

during the first half of the 21st century because of the usage of more powerful 

and valuable synthetic drug’. However, due to the various types of side effects of 

these drugs, the importance of medicinal plants has been rediscovered. It is also 

proved that most valuable as synthetic medicines from plants which have no any 

side effects. It has been identified that special effects of the natural remedies 

may look like slower [44]. Currently, numerous pharmaceuticals physicians are 

available to a long history that has used as herbal remedies including quinine, 

opium, digitalis and aspirin. Chemical compounds in the medicinal  plants 

mediate their effects on the body of human during processes identical previously 

well understood for the chemical component in conventional drugs, therefore 

plant medicines do not differ significantly from conventional drugs. This enables 

plant medicines are most effective as conventional medicines, but also gives 

them the same potential to cause harmful side effects [45, 46].  

2.4 DEFINITION OF PHYTOCHEMICAL AND ITS IMPORTANCE 

Definition: Phytochemical is natural occurring biologically active compound 

present in the plant works with nutrients and dietary fiber to protect against 

different types of diseases.  

Definition: Phytochemical is non-nutritive bioactive compounds which have 

protective and disease-preventing capability [47]. Phytochemical (Phyto word 

was taken from Greek language meaning plant) are bioactive naturally occurring 

chemical compound present in plant that provide health benefits to human 

beings, further divided into micronutrients and macronutrients [48]. 

Phytochemical protect from diseases and damaging plants and to donate to the 

plant’s flavour, colour and aroma. In common, the plant chemicals which have 

ability to protect from environmental hazards  such as drought, pollution, UV 

exposure, stress and attack of pathogenic called as phytochemical [49, 50]. 

Recently, phytochemical is known as defense of human health when intake of 
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dietary is significant. More than 4,000 phytochemical have been identified [51]. 

Dietary phytochemical are present widespread in the herbal species, vegetables 

fruits, seeds, legumes, nuts, whole grains and fungi [50]. Bread of whole wheat, 

carrots, Broccoli, onions, cabbage, garlic, cherries, tomatoes, grapes, beans, 

legumes, strawberries, raspberries and soy foods are universal sources [52]. 

Phytochemicals present in the all parts including roots, leaves, seeds, flowers  

and fruits [53]. Phytochemical is pigmenting molecules mostly concentrated 

present in the outer layers of the various types of plant tissues. The concentration 

of the phytochemical is present vary from plant to plant and depends upon the 

variety in the growing conditions, processing and cooking [54]. Phytochemical 

exist in the supplementary forms but lack of the evidences show that the 

phytochemical provides health benefits same as dietary phytochemical [51]. The 

phytochemicals are known as secondary metabolites which have wide in range in 

medicinal properties such as antimicrobial effect, antioxidant activity and 

decrease of platelet aggregation, modulation of detoxification of enzyme, 

stimulation of the immune system, anticancer and modulation of hormone 

metabolism. More than 1000 known and many unknown phytochemicals have 

been investigated which is well-known bioactive chemicals to protect 

themselves, but recently studies is revealed that various phytochemicals can play 

key role in protection of human from diseases [55]. Phytochemicals are not 

essential nutrients which are not required for sustaining life by the human body 

but they possess most important medicinal properties including to fight and to 

prevent against various types of diseases. Various benefits recommend a possible 

key role of phytochemicals in the treatment and prevention of the diseases. 

Several scholars performed to expose the health beneficial effects of 

phytochemicals.  

2.5 BIOLOGICAL ACTIVITIES OF PHYTOCHEMICALS 

 The phytochemicals are present in the medicinal plants which are responsible 

for diseases preventing and health promoting. It has been researched widely to 

establish their value and also to understand the fundamental mechanism of thei r 

action. Screening, identification and isolation of the phytochemicals have been 

conducted and biological properties both vitro and vivo studies in the 
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experimental animals and through epidemiological and clinical-case-control 

studies in the human. Such type of Studies observations also suggests about the 

phytochemicals which may be reduced the risk of coronary heart disease, to 

inhibit the oxidation of (LDL-Cholesterol) low density lipoprotein cholesterol, 

decreasing synthesis and the absorption of cholesterol, controlling pressure of 

blood and clotting, and increasing arterial elasticity [56]. Phytochemicals may 

detoxify agent which cause cancer. The phytochemicals play key role to 

neutralize free radicals, prevent enzymes that activate carcinogens and also 

activate enzymes which detoxify carcinogens.  For example according to data 

that is written by Meagher and Thomson, phytochemicals such as genistein that 

plays a role to prevent the synthesis of new capillaries needed for growth of 

tumor and metastasis [57]. Some phytochemicals have huge the physiologic 

properties and are well understood and further has focused to inhibit and 

treatment of cancer and heart disease [50]. Phytochemicals have been used for to 

inhibit and cure of diabetes, mascular degeneration and high pressure of blood 

[51].  

2.6 CLASSIFICATION OF PHYTOCHEMICAL 

The exact classification of phytochemical has not been done so far, because of 

the wide diversity of them. In resent, phytochemicals are classified as primary 

and secondary metabolite. Primary metabolites including carbohydrate, lipid, 

fiber, amino acid, protein, purine and pyrimidine of nucleic acid, chlorophylls 

etc. Secondary metabolites including phenolic compound, flavonoid, alkaloid, 

saponin, terpene, lignan, steroid, glycoside and curcumine [58].  

2.6.1 PHENOLIC COMPOUND 

Phenolic compound is the largest classification of phytochemical widely 

distributed in the plants. Phenolic compound is possessing hydroxyl group 

bonded directly to an aromatic benzene ring [59]. Phenolic compound is 

secondary metabolites derivatives of the pentose phosphate pathways, 

Phenylpropanoid pathways and shikimate pathways in plants [60]. 

Activity of phenolic compounds: Phenolic compound have wide range of 

physiological properties including antioxidant, anti-allergenic, anti-microbial, 
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anti-inflammatory, antiatherogenic, cardioprotective, anti-thrombotic and 

vasodilatory effects [61, 62, 63, 64, 65]. Phenolic acid is subclass of phenolic 

compound which have been paying attention for past few years due to their 

various potential health benefits. As polyphenols, phenolic acids have been 

reported various medicinal properties including antioxidants, antibacterial, anti-

carcinogenic, antiviral, vasodilatory actions and anti-inflammatory [66, 67, 68]. 

The dietary phenolic compounds are classified into four most important groups 

including simple phenol, phenolic acid, flavonoid, and tannin [59].   

Classification of phenolic compound: 

Simple phenol: Arbutin: Arbutin is simple phenol subclass of phenolic 

compound found in the leaves of Arctostaphylosuva-ursi (bearberry), 

Origanummajorana (marjoram) and vacciniummyrtillus (bilberry). Arbutin is 

possessed biological properties including antimicrobial, urinary tract, antiduretic 

diseases and antitussive Properties [69]. 

Salicin: Salicin is simple phenol subclass of phenolic compound which is found 

in the bark of popular (populous spp.). Salicin has many biological properties 

including analgesic, anti-inflammatory, infections and antirheumatic agent [70]. 

Quinone: Quinone is simple phenol naturally occurring subclass of phenolic 

compound that is responsible of pigments. Quinone has important function as 

formation of color including yellow, black, orange and red etc. but mostly 

formation of yellow color. Medicinal Plants are containing quinones which have 

been used as dyes. 1200 quinones have been identified. 

Naphthoquinone: Naphthoquinone (C6-C4) is subclass of phenolic compound 

that have responsible for formation of dark yellow pigments and also have 

medicinal properties, such as, antifungal and antimicrobial.  

Juglone: Juglone is naphthoquinone simple phenolic compound obtained from 

the stem and bark of Juglansnigra. Juglone has been possessing antifungal 

activities.  

Plumbagin: It is class of naphthoquinone simple phenolic compound obtained in 

the roots of plumbagoeuropaea. Plumbagin have important properties such as 

increase the phagocytotic activity in human and cytotoxic in case of high doses 

and immune stimulating at low doses. 
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Anthraqeuinone: Anthraquinone (C6-C2-C6) is coloring pigment subclass of 

phenolic compound found in the plant that is responsible for formation of the 

color red, purple and yellow in plants.  Anthraquinones are widely found in the 

leaves of Senna, Aloe, and some Rheum species and have biological properties 

such as antileukemic activities.  

Xanthone: Xanthone is subclass of phenolic compound which have widely 

biological properties such as antimicrobial, antitumor, anti-inflammatory and 

insecticidal activity.  Gentisein is the class of xanthone obtained from the roots 

of Gentianalutea and has medicinal properties such as antitubercular and 

antibacterial.   

Stilbenoid: Stilbenoid is subclass of phenolic compound possessing two benzene 

ring joined together with two carbon chain. Resveratrol (trans-3, 5, 4’- 

trihydroxystilbene) is class of stilbenoids obtained the in plants. It has coloring 

properties such as skin of grapes (vitisvinifera) is red. Red wine is dietary source 

of resveratrol which has biological properties such as anticancer, antioxidant, 

anti-inflammation, reduce platelet aggregation and prevention of cardiovascular 

disease [71]. 

Phenolic acid: Phenolic acid is naturally occurring phenols. It is possessing two 

individual carbon frameworks the hydroxybenzoic and hydroxycinnamic 

structure.  Hydroxycinnamic acid is simple esters possess glucose or hydroxy 

carboxylic acids. Molecular structure of the phenolic compounds is diversed and 

characterized by hydroxylated aromatic rings [72]. Biological properties of 

phenolic acid have been studied including against oxidative damage which 

causes degenerative diseases including inflammation, cancer and cardiovascular 

diseases. Certainly, tumor cells including leukaemia cells, oxygen reactive 

species have higher levels than normal cells. They are most sensitive to oxidative 

stress [73]. Several papers and review paper has been published on detection of  

phenolic acid that are emphasizing both including  direct intake  consumption of 

food and indirect bioavailability  derived from gastric, hepatic and intestinal 

metabolism [74]. 

Activity of phenolic acid: Phenolic acid is group of secondary metabolites have 

widespread biological properties. The function of phenolic acid has been 
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identified in the large number of biological, chemical and agriculture and 

medicinal studies.  It is reported that the phenolic acid have various biological 

activities including decrease blood cholesterol and lipid level, increases bile 

secretion and antimicrobial activity [75], antiulcer, antioxidant and anti- 

inflammatory [76] antitumor, antidepressant and antispasmodic activities [77]. 

Gallic acid is the subclass of phenolic acid and having biological properties such 

as astringent, antitumor antimicrobial, anti-inflammatory, antimutagenic, 

antianaphylactic, promotes smooth muscle relaxation and prevents insulin 

degradation. 

Classification of phenolic acid 

Phenylpropanoid: Myristicin: Myristicin is a subclass of phenylpropanoids 

found in the oils seed of nutmeg (Myristicafragrans). Myristicins have many 

biological properties such as prevents monoamine oxidase and platelet 

aggregation in the blood of rabbit [70]. 

Cinnamic acid: It is the subclass of phenylpropanoids and mostly 

hydroxycinnamic acids widespread such as p-coumaric acid and caffeic acid. The 

p- coumaric acids is class of cinnamic acid found in plants and has biological 

properties such as antifungal and antihepatotoxic acivities [71].  

Caffeic acid: It is found in coffee beans (Coffea Arabica) medicinal plants. 

Caffeic   acid performs many biological properties as an antioxidant, 

antimicrobial, anti-inflammatory, analgesic, antihepatotoxic and antiulcerogenic 

[78].  

2.6.2 FLAVONOID 

Flavonoid is possessing two benzene rings joined together with three carbon 

chain polyphenolic compound. More than 5000 flavonoid has been investigated. 

Flavonoid is classified into further different groups including flavone, flavanol, 

flavonol, flavanone, isoflavone and anthocyanidin [79]. Chemically flavonoid is 

possessing two benzene ring which is linked via a heterocyclic pyrane ring 

(fifteen-carbon skeleton). The flavonoid can be sub classified into various 

classes including flavonols (e.g., kaempferol, quercetin, fisetin and myricetin), 
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flavones (e.g. Flavone, luteolin and apigenin), flavanones (e.g., flavanones, 

naringenin and hesperetin) and others [80]. 

Activity of flavonoid: Flavonoid has been paying attention due to wide-ranging 

of biological and pharmacological activities. It has been reported multiple 

biological properties including anti-inflammatory, antimicrobial and antitumor 

activities. Every group of flavonoid has ability of powerful antioxidant which 

can prevent the free radicals and oxygen reactive species in the human body. 

Flavonoid including cathechins and luteolin, are better antioxidants than the 

nutritive antioxidants such as β-carotene, vitamin E and vitamin C. Flavonoids 

have been identified to possess a lot of useful biological properties, such as 

antioxidant activity, antimicrobial activity, anti-inflammatory activity, anti-

allergic activity, enzyme inhibition, cytotoxic antitumor activity, estrogenic 

activity and vascular [81]. Flavonoid has wide range of constituents which can 

play key role to defend biological systems from the harmful effects of  oxidative 

process of macromolecules, such as lipids, carbohydrates, proteins and DNA 

[82]. It is recently observed that the flavonoid play numerous biological 

activities, such as, antiulcer, antihepatotoxins, antitumor, anti-allergies, 

antimicrobe, anti-inflammation and anti-platelet aggregation [83]. It has also 

been identified that flavonoid provide health benefits, protect substance and 

modulatory effects on several enzymes and metabolism, blockage of angiotensin 

converting enzyme that increases blood pressure, to prevent enzyme cycl-

oxygenase that have role to formation of prostaglandins, block platelet 

aggregation, reduce cardiac disease, thrombosis, prevent estrogen synthase 

enzyme which produce estrogen hormone and also binds estrogen to receptors in  

numerous tissues. Due to this decrease the risk of estrogen related cancers [84].  

Classification of flavonoid 

Flavonol: The flavonol is color pigments which is responsible for yellow and 

white color in plants. Kaempferol and quercetin are universal flavonols found in 

the plants. Quercetin is the mostly found in the numerous plants in excess 

quantity [71]. That is widely used as anticancer, antioxidant, anti -inflammatory, 

antiflu, antiviral, and also prevention of tumor [85, 86, 87].  
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Flavone: The flavone is subclass of flavonoid. The different between flavones 

and flavonol in the deficiency of (OH group) at the 3 position on the C ring. 

Flavone is structurally like to flavonols. Flavone is known in the diet by apigenin 

and luteolin but dissimilar flavonols [88]. Apigenin is used as anti-inflammatory, 

antimicrobial and also used as treatment of diuretic and hypertensive activities.  

Flavan-3-ols: Flavan-3-ols is flavonoid which is consuming in the western and 

American diet. These are disturbed with synthesis of various beverages, 

processed foods, and remedies of plants. Food stuff which depends upon the 

characteristics such as sourness, sweetness, astringency, bi tterness, formation of 

color and aroma [89]. 

Isoflavonoid: Isoflavonoid is subclass of the flavonoid. There are two main 

types of the isoflavonoids including daidzein and genistein which are rich 

present in the Soybeans. It has been paying attention that isoflavones play an 

important role which is present in the soybeans. Isoflavonoids bind to the 

estrogen and also producing many phytochemical which is termed called as 

phytoestrogen. Genistein is subclass of isoflavonoids that prevents the growth of 

hormone-independent and dependent cancer cells in vitro including colonic 

cancer cells. Isoflavones has been considered attention for treatment of cancer 

and osteoporosis [90]. It has been identified by the researchers that dietary 

soybean having important medicinal properties as inhibiting the growth of 

prostate cancer and tumor biomarkers with angiogenesis in the mice [91]. But 

unfortunately, convincing research has not been reported although 

epidemiological data suggests that soybean reduces the risk of colonic  cancer, 

breast cancer and prostate cancer [92]. 

Anthocyanidins/Anthocyanins: Anthocyanin is coloring pigments of plants 

which have ability to formation reddish, blue and purple colors. Anthocyanins 

are highly present straw barriers, blue barriers and black barriers. The 

anthocyanidin are included such as pelargonidin, petunidin, cyanidin, peonidin 

and delphinidin [93]. It might be expected to have antioxidative activity and anti-

mutagenic activity [94]. 
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2.6.3 TANNIN 

Tannin is high molecular weight heterogeneous group of phenolic compound 

widely distributed in flora plant. Tannin is soluble in water and alcohol and 

found in the bark, stem, root and outer layers of plants tissue. Characteristic 

feature of tannin has to tan, i.e to convert things into leather. The tannin is acidic 

in the reaction due to the presence of carboxylic or phenolic group. Tannin form 

complex with carbohydrate, protein, gelatin and alkaloid [47]. Tannin has 

capacity to form reversible and irreversible complexes with polysaccharides 

(cellulose, hemicellulose and pectin), protein, alkaloid, mineral and nucleic acid 

etc [95, 96, and 97]. 

Activity of tannin: Tannin is used for the medicine especially in Asian ( 

Chinese and Japanese) Tannin extracted from plant which is used as natural 

treatment of diarrhea, astringents, diuretics, duodenal tumors, stomach, 

antioxidant, anti-inflammatory and antiseptic [98, 99], for caustics and for 

cationic dyes in the in the dyestuff industry and also used for production of inks 

(iron gallate ink). Tannin is used to clarify beer, wine and fruit juice has been 

used for textile dyes, and also coagulants in rubber production in the food 

industry [100]. Recently the tannin has been considered attention scientific 

interest due to incidence of deadly illnesses such as AIDS and various cancers 

are increased [101]. The new research of medicinal plants which lead to 

development of novel pharmaceuticals. It is well documented and important, 

especially as the biological action of tannin-containing [102,103].   

Classification of tannin 

There are two types of tannin including hydrolysable tannin and condensed 

tannin.  

Hydrolysable tannin: Two types of hydrolysable tannin including gallotannins 

and ellagitannins. Gallotannins are hydrolyzed into two groups such as phenolic 

group (Gallic acid) and carbohydrates group (glucose).  Ellagitannin is 

hydrolyzing into two groups such as phenolic group (hexahydroxydiphenic acid 

which dehydrates into ellagica acid) and carbohydrate group (glucose) [79] . 
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Condensed tannin: Condensed tannin is formed by condensation of catechin 

units. Condensed tannin is phenolic compound which is composed of phenols of 

the flavonoid units. Flavan-3-ols such as epicatechin and catechin [104]. 

Proanthocyanidin is condensed tannin more widely distributed than hydrolysable 

tannin and mostly produces cyanidins and delphinidin.  In the proanthocyanidins 

2 to 50 or more flavonoids units are present in plants [105]. Condensed tannins 

are powerful antioxidants which are found in the Acacia catechu, Vitisvinifera, 

Lawsoniainermis, Pinussylvestris and in fruits such as blueberry, grapes, 

persimmon, legume forages, chocolate, tea, legume trees like Acacia spp., 

Sesbania spp., in the grasses i.e; corn and sorghum, etc [47,106]. 

2.6.4 ALKALOID 

Alkaloid is naturally occurring organic compound. Alkaloid possesses 

heterocyclic nitrogen atoms. The word alkaloid is derived from the “alkaline” 

[97]. The alkaloid is building block of amino acids and form complex with acid 

which lead formation of crystalline salts without the production of H2O. The 

alkaloid is commonly occurred solid form including atropine and some alkaloids 

including nicotine and lobeline are in a liquid form. The alkaloid name, end in -

ine suffix. The salt of alkaloid is official in many pharmacopeia. Atropine, 

morphine and codeine, ephedrine and ergotamine are common examples. 

Alkaloid is responsible for treatment of various physiological effects in the 

animals and man. The effects of physiological are due to presence of secondary 

metabolites which is synthesized from biochemical pathways in the plants cell. 

The alkaloid is largest group of secondary metabolites [47]. It is natural 

compound and synthesized in the plants, animals, fungi and bacteria. Some 

natural products prepared from medicinal plants due to presence of alkaloids.  

First natural product has been isolated from plant materials in the 19
th

 century. 

Alkaloid is possessing nitrogen bases and formed salt with acid. Hence, they 

were known as vegetable alkaloid and also possessing medicinal properties such 

as cocaine have anesthetic and stimulant activity [107].  
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 Activity of alkaloid: Alkaloid is contained most important properties including 

survival against micro- organism (antifungal and antibacterial activities), 

herbivores and insects [108]. The alkaloids has been used as dyes, spices, drugs 

and poisons since beginning of civilization and also have numerous 

pharmacological activities including indole alkaloids for antihypertensive 

effects, quinidine and spareien for antiarrhythmic effect, quinine for antimalarial 

activity, dimeric indole, vinblastine and vincristine for anticancer actions and 

have great economic importance [109]. Caffeine, morphine and nicotine, are 

used as the analgesic and quinine is used as the antimalarial drugs [107] . 

Classification of alkaloid 

Pyrrolidine alkaloid: Pyrrolidine alkaloid is possessing pyrrolidine 

(tetrahydropyrrole) ring system e.g Hygrine found in the Erythroxylum coca 

leaves.  

Pyridine alkaloid: Pyridine alkaloid is possessing piperidine 

(hexahydropyridine) ring system e.g isopelletierine, piperine and coniine.   

Pyrrolidine-pyridine alkaloid: Pyrrolidine-pyridine alkaloid iscomposed 

heterocyclic ring system e.g nicotine and myosmine was observed in the tobacco 

(Nicotianatabacum) plant.  

Pyridine- piperidine alkaloid: This type of alkaloid possesses pyridine ring 

system and piperidine ring system. Anabasine is the simplest type of the alkaloid 

found in the Asiatic plant anabasis aphyllan. 

Quinoline alkaloid: It is made up of basic heterocyclic ring system e.g quinine 

is found in bark of cinchona tree. It has been used for treatment of malaria since 

centuries. Primaquinine is synthetic drug that is replaced quinine as an anti -

malarial. 

Isoquinoline alkaloid: It is composed of heterocyclic ring system E.g opium 

alkaloid like codeine, narcotine, heroine, morphine and papaverine.  

2.6.5 TERPENOID 

The terpenoid is a class of secondary metabolite. Terpene is the building block of 

hydrocarbon isoprene, (CH2=C (CH3) - CH=CH2) and molecular formula 

(C5H8)n. The terpenoid is made up of multicyclic structurevary from one another 
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by their functional groups and basic carbon skeletons. The terpenoid is type of 

natural lipid which can be found every group of living things and terpenoid is 

considered the biggest group of natural products [109]. Terpene is constituent of 

essential oils present plants and classified according to number of isoprene units 

[110]. 

Activity of terpene: Terpenoid play most pharmacological properties i.e. 

anticancer, anti-inflammatory, anti-malarial, anti-bacterial and anti-viral 

activities and inhibition synthesis of cholesterol [111], growth regulators and 

signal compounds (phytohormones) in the plant, (perilla alcohol for anti- 

carcinogenic), (artemisinin for antimalarial), antimicrobial, hepaticidal, anti -

ulcer or diuretic activity d (e.g. glycyrrhizin) and the diterpenoid anticancer drug 

taxol, sesquiterpenoid antimalarial drug artimisinin [112, 113].   

Classification of terpenoid 

Hemiterpenoid (C5): Hemiterpenoid possesses a single isoprene unit and 

oxygen consisting derivatives of isoprene including prenol and isovaleric acid.  

Monoterpenoid (C10): Monoterpenoids have possessed two isoprene units. Two 

types of monoterpenes including acyclic (linear) and contain rings e.g. Camphor, 

gernyl pyrophosphate, limonene, eucalyptol, pinene and citral.  

Sesquiterpene (C15): It possesses three isoprene units. e.g. Fernesol, artemisinin 

and bisabolol, flowers of oil  and cyclic compounds including Eudesmol found in 

the eucalyptus oil. 

Diterpenes (C20): It contains four isoprene units and derives from 

geranylgeranyl pyrophosphate. Diterpenes including kahweol, cembrene, 

taxadiene and cafestol. Retinal, retinol and phytol which are biologically most 

essential compound.  

Triterpene (C30): Triterpene is composed of six isoprene units e.g. Squalene   

and lanosterol found in olives and wheat germ. Common triterpenes: Oleanic 

acid, amyrins and ursolic acid. 

Tetraterpenoids: Tetraterpenoids possess eight isoprene units. Tetraterpenoid 

may be monocyclic, acyclic, bicyclic including monocyclic (gamma-carotene), 

acyclic (lycopene, and bicyclic (alpha- and beta carotenes).  
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2.6.6 SAPONIN 

Saponin is made up of C-3 sugar and mostly sapogenin contain OH group at C-3. 

An aglycone is produced by hydrolysis called sapogenin. The Saponin is high 

molecular compound in that carbohydrates are complexed with triterpene and 

steroid aglycone. Two types of sapogenin including triterpenoidal and steroidal. 

The saponin is obtained from medicinal plant Quillajasaponaria, Saponin form 

foam in the aqueous solution soap like’compounds in water and also produces 

foam.  Saponins are either water insoluble or water soluble and like as glycosides 

on hydrolysis. They produce aglycones. It is also extremely poisonous compound 

cause heamolysis of blood. It is cattle poisoning compounds [114, 47]. Glycone 

part of the saponin contain one or more sugar moieties glucose, galactose xylose 

arabinose, glucuronic acid and rhamnose which are linked to an aglycone 

(sapogenin). Chemically, saponin is classified as glycosylated steroid, steroid 

alkaloid and triterpenoid [115]. 

Activity of saponin: The saponins have physiological role in the plants. It has 

not been completely understood. There are numbers of a publications have been 

revealed that presence in the plants and their numerous effects in bacteria, 

animal, fungi and plant cells. Many saponins have known many medicinal 

properties including antimicrobial inhibit mould and inhibit insect attack. 

Saponins are part of medicinal plants which have defensive molecules found in 

plants named phytoprotectants or phytoanticipins [116]. Medicinal properties of 

saponins have been carried out by many researchers such as the anticarcinogenic, 

immunostimulant, membrane-permeabilising and hypocholesterolaemic 

properties. Saponin which effect on growth, feed intake, reproduction in animals, 

to kill molluscs and protozoan antioxidants, to damage the digestion of protein 

and the uptake of minerals and vitamins in the gut, to act as antifungal and 

antiviral, to cause hypoglycaemia [117,118,119] 

Classification of saponin 

Triterpenoid saponin: This type of saponin is possessing 5 membered ring 

structure, and complexed at the 3-hydroxyl position with sugars. Triterpenoid 

saponin is mostly present in plants. They have capability to complex with 



 

 
23  

cholesterol. Aescin: is obtained from the seed of (Aesculusbippocastanum). 

Aescin has played vital function as anticancer and cancerostatic properties, anti -

inflammatory, antifungal, anti-exudative actions hemolytic activity, antitumor, 

antifertility, heptoprotective, cytotoxic.  Glycyrrhetic acid and Glycyrrhizin are 

found in the roots and rhizomes of Glycyrrhiza labra. A Glycyrrhetic acid is 

possessed important properties including anti-inflammatory, antiulcerogenic and 

demonstrates mineral corticoid action (increase blood pressure and renal sodium 

reabsorption). Glycyrrhizinis 50 times sweeter than sucrose and have vital role of 

antiulcerogenic properties [71]. Cucurbitacin E: Cucurbitacin is subclass of 

triterpenoid saponin which has obtained from curcubitaceae family and others 

many families. That is bitter in test [120]. 

Steroidal saponins: Steroid saponins are related to the triterpenoid saponins but 

have possessed 4 rings in structure instead of 5 rings in structure. Astragaloside 

III is subclass of steroid saponins that has played important role to inhibit the 

lipid peroxidase synthesis induced by oral intraperitoneal administration in rates; 

and also, antioxidant activity [121].  

Diosgenins: Diosgenins is found on hydrolysis of saponins such as gacillin, 

discin, and deltonins by acid. Diosgenins is also used for formation of sex 

hormone. For example, progesterone hormone has been synthesized by diosgenin 

that is present in Dioscoreaspecies [122]. Digoxin has obtained from Digitalis 

lanata and D. orientalis that is used for cardiotonic agents [71].  

2.6.7 GLYCOSIDE 

Glycoside is complexed form of aglycone and glycone residue in the same 

molecule.  

Glycone: Glycone is part of glycoside possessing sugar molecule. If the sugar 

part is glucose this compound is called glucoside.  

Aglycone: Aglycone is part of glycoside possessing non-sugar molecule. The 

aglycone may be phenolic, glycerol, sterol, (OH) and (CH3) etc. 

Classification of glycoside: 

Phenolic glycoside: Arbutin is simple phenolic compound found in the 

Arctostaphylosuva-ursi. 

Flavonoid glycoside: The aglycone unit is flavonoid in this kinds of glycosides 
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e.g. Rutin (aglycone. Quercetin, glycone. Rutinose) and Quercetin (aglycone: 

Quercetin. Glycone: rhamnose). 

Cyanogenic glycoside: This is type of glycoside in which aglycone unit is 

cyanide that can discharge the poisonous hydrogen cyanide. They prevent them 

from damaging the plants under normal conditions. Cyanogenic glycosides such 

as amygdaline found in the fruits and leaves of the rose family including 

almonds, apples, almonds, crabapples, cherries, raspberries, peaches and plums.  

Alcoholic glycoside: Salicin is subclass of the alcoholic glycoside found in the 

genus Salix, and Salicin is converted into salicylic. It is strongly correlated to 

aspirin and has vital role such as an antipyretic, anti-inflammatory and analgesic 

effects.   

Saponin glycoside: The aglycone units which is saponins in this glycoside. It 

forms foam like soup in aqueous solutions. Saponin glycoside is found in the 

Glycyrrhizaglabra. 

Anthraquinone glycosides: Aglycone group is in this glycoside that is derived 

from anthraquinone. It is present in Senna, aloes and rhubarb. It has function as 

laxative effect. 

Steroidal glycoside: The aglycone is steroidal in this type of glycoside found 

from Digitalis, and Scilla. Steroidal glycosides have ability for treatment of 

cardiac diseases. 

Steviol glycosides: It is found in the Stevia rebaudianabertoni that is 300 times 

sweeter than sucrose. E.g. rebaudioside and stevioside. This has been used as 

natural sweeteners by many countries [123]. 

2.6.8 CARBOHYDRATE 

Carbohydrate is defined as polyhydroxy aldehyde or ketone or compounds which 

produce them on hydrolysis. Carbohydrate is composed of the carbon, hydrogen 

and oxygen atoms. The name carbohydrate means “hydrate of carbon,” CH2O. 

Carbohydrate is divided into two major classes, simple and complex 

carbohydrates.  

Simple carbohydrate: 

Monosaccharide: Monosaccharide (Greek word mono- one) is the simplest form 

of carbohydrate cannot be reduced further in a small size by hydrolysis. 
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Monosaccharide is also called simple sugar and the most abundance in nature as 

well as nutritionally important six carbon sugar including glucose, galactose and 

fructose. 

Disaccharide: Disaccharide is possessed two monosaccharide units joined by 

glycosidic bond. It is nutritionally the most important and approximately one-

third of total dietary carbohydrate in an average diet.  Maltose is composed of 

two molecule of glucose, Sucrose is composed of one molecule of glucose and 

one molecule of fructose while lactose is composed of one molecule of glucose 

and one galactose. 

Complex carbohydrate 

Polysaccharide: Oligosaccharide possesses repeating unit of monosaccharide or 

their derivatives which are joined by glycosidic bonds. The nutritionally major 

polysaccharides are starch and cellulose found in the plant, whereas glycogen 

found in the animal tissues [124]. 

2.6.9 LIPID 

Lipid (Greek word lipos-fat) is the most important to the body as chief storage 

form of energy. Definition: Lipid may be regarded as organic substance insoluble 

in the aqueous and soluble in organic solvents including ether, alcohol, 

chloroform and acetone.  

 Simple lipid 

Triacylglycerol (Fat and Oil): It is composed of ester of glycerol with fatty acid. 

Most storage and highly concentrated form of the energy of the body fat is 

Triacyclglycerol. Triacyclglycerol is abundant group of lipid and play a role fuel 

reservoir in animals.   

Fatty acid: The fatty acid is simplest form of the lipid. Fatty acid is composed 

of carboxylic acid with hydrocarbon side. Therefore, they create within the 

molecules a non-polar, hydrophobic end and a polar as well as hydrophilic end 

which is insoluble in water. They are the most important source of energy that 

can produce the most of the calories from dietary fat. 
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Essential Fatty acid: Essential fatty acid cannot be synthesized by human cells, 

therefore, they should be taken in the diet known as essential fatty acid, Such as 

α-linolenic acid, linoleic acid and arachidonic acid. If fat is not taken in the 

human diet which can be lead to retard growth, early death, dermatitis and 

kidney lesions. 

Complex Lipid 

Phospholipid: They contain phosphoric acid, fatty acid, nitrogenous base and 

alcohol. It is divided into two groups called glycerophosphatide and 

sphingophosphatide. 

Glycerophosphatide: They contain glycerol 3 phosphate esterified at C1 and C2 

with fatty acid and C3 hydroxyl with phosphoric acid. Usually C1 contains 

saturated while C-2 contains an unsaturated fatty acid. Phosphatidic acids form 

derivatives with compounds such as ethanolamine, choline, inositol and serine. 

Sphingolipid: Spingosine is an amino alcohol form and backbone of 

sphingolilipids. Sphingosine is made complexes with long chain fatty acid with 

an amide linkage to form ceramide. It is divided into three subclasses including 

cerebrosides, sphingomyelins and gangliosides.  

Glycolipid: Glycolipids are complexed lipid containing carbohydrate which is 

the most important component of cell membrane and nervous tissues 

(particularly brain). It is classified into cerebrosides and gangliosides.  

Cerebrosides are characterized by the linkage of ceramide with a 

monosaccharide unit, such as, galactose and glucose that produce either a 

glactocerebroside or a glucocerebroside. 

Sterols and Steroid: Steroid is compound containing cyclic steroid nucleus four-

ring core structure called the cyclopentano-perhydrophenanthrene. There are 

several Sterols in the biological system, Such as, Cholesterol, Bile acid, Vtamin 

D, Sex hormones and adrenocortical.  

Lipoprotein: It is molecular complexes of lipid with protein. They are the 

transport vehicles for lipids in the circulation. They are divided into different 

types namely chylomicrons, LDL, VLDL and HDL. 
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Derived Lipid: 

There are types of lipid which are obtained from hydrolysis of the simple and 

complex lipid including glycerol, mono and diacylglycerol, fatty acid, lipid fat 

soluble vitamin, hydrocarbons and steroid hormones. 

2.6.10 AMINO ACID 

The amino acids are group of organic compound contain two functional groups, 

an amino group and a carboxyl group. Carboxylic group is acidic while amino 

group is basic in nature. 

Essential amino acid: Tryptophan, leucine, isoleucine, phenylalanine, lysine, 

methionine, lysine valine and threonine. 

Non-essential amino acid: Tyrosine, Alanine, cysteine, proline, serine, glycine, 

asparagines, glutamine, glutamic acid and aspartic acid. 

Semi essential amino acid: Arginine and histidine.  

Nonpolar amino acids:  Nonpolar amino acids including leucine, Alanine, 

isoleucine, tryptophan, proline, valine, methionine and phenylalanine. The 

nonpolar amino acid side chain side is carbon long chains or carbon rings which 

is making them bulky and hydrophobic in nature. 

Polar amino acids: Polar amino acids including threonine, tyrosine, glycine, 

serine, cysteine, glutamine and asparagine. The polar amino acids side chains 

which is making them hydrophilic. 

Acidic amino acids: The glutamic acid and aspartic acid which is negatively 

charged hydrophilic amino acid. 

Basic amino acid:  Basic amino acid is positively charged hydrophilic amino 

acids include arginine lysine and histidine.  

2.6.11 PROTEIN 

The term protein is derived from (Greek word proteios meaning holding first 

place) Protein is macromolecules polymers of amino acid unit together by 

peptide bonds. Protein is a very high molecular weight, ranging from 5000 to 

several millions.  

Simple protein: Simple protein contains only amino acid divided into two 

groups including globular and fibrous protein. 
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Globular protein:  Globular protein is oval and spherical in the shape and 

soluble in the water or other solvents and digestible.  

Albumin: Soluble in water and coagulated by heat, e.g.ovalbumin (egg) Serum 

albumin and lactalbumin (milk).  

Globulin: Soluble in neutral and dilute salt solutions e.g serum globulin and 

vitelline (egg yolk). 

Glutenin:  Soluble in dilute acids and alkalies are mostly present, e.g. Glutelin 

(wheat) and oryzenin of rice. 

Prolamine: It is soluble containing 70% alcohol. Examples: gliadin in the wheat 

and zein in the corn. 

Histone: Histone is strong basic proteins and soluble in water. E.g. thymus 

histones and histones of codfish sperm. 

Protamine: Protamine is strong basic protein e.g nucleoproteins in the sperm. 

Fibrous protein: It is fiber like in shape and insoluble in water. 

Collagen: It is connective tissue proteins lacking tryptophan and on boiling with 

water or dilute acids yield gelatin which is soluble and digestible.  

Elastin: This type of protein found in elastic tissues such as tendon and arteries. 

Keratin: It is present in the elastic tissues of exoskeleton structure. E.g. nail, 

hair and horn. 

Conjugated protein: Conjugated protein is composed of amino acids and a non–

protein prosthetic group: e.g chromoprotein (hemoglobin), nucleoprotein 

(nucleic acid with protein), glycoprotein (carbohydrate with protein), 

phosphoprotein (phosphoric acid with protein), lipoprotein (lipid with protein 

(chylomicrons, LDL and VLDL etc).  

Derived protein 

It is derived after hydrolysis of native proteins by heat and acids. 

 Primary derived proteins:  Denatured proteins and metaproteins.  

 Secondary derived proteins:  Hydrolysis proteins including, Proteoses, 

peptides and peptones [125,126,127]. 
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2.6.12 MINERAL 

Mineral is naturally present in the earth which contain characteristic crystalline 

structure. These mineral are building block of rock. It is naturally processes that 

rocks are broken down the resulting elements are distributed in the soil and seas. 

Plants are utilized the minerals by soil, and animals are utilized the minerals by 

plant and as well as from the water and this paradigm continues flow up the food 

chain [128]. The minerals are divided into two following groups. 

Macro‐mineral: Macro‐minerals are those minerals the requirement of human 

body are more than 100 mg/day to human to properly maintain human health 

such as calcium, potassium, chloride, sodium, magnesium,  phosphorous and 

sulfur.    

 Micro or trace mineral: Trace minerals are those minerals which are less than 

100 mg/day required for human body such as iron, zinc, nickel, manganese, 

chromium, cobalt, iodine copper, fluoride, molybdenum, selenium, tin, vanadium 

and silicon [129]. 

2.6.12.1 CALCIUM 

Calcium is a most abundant and important mineral in the human body. Calcium 

is also common fifth substance in the human body after carbon, oxygen, 

hydrogen and nitrogen.  Until 30 ages, accretion of calcium outpaces calcium 

loss, which leads increase growth and density of bone. However, after age 30, 

gradually body loses calcium which leads slowly depletion of the minerals of 

bone. Calcium assimilation is hindered in the heavy exercising while improve 

assimilation in the moderate amounts of exercise. Calcium requirements are 

increased in the Menopausal woman and Female athlete’s women due to lower 

estrogen levels [130]. 

Function of calcium: Calcium has an important role to synthesis of strong bones 

and teeth and maintains healthy gums. It prevents bone loss, associated with 

osteoporosis and increases the rate of bone growth [130]. Calcium have vital role 

in the transmission of nerve impulses, maintenance of a regular heartbeat, 

prevent cardiovascular disease, decrease in cholesterol levels and prevent cancer 

including colorectal cancer [131]. 
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Reqiurements: There is recommended Dietary Allowance (RDA) of Calcium 

[132]. 

Table 2- 1 Recommended Dietary Allowance (RDA) of Calcium 

Sr. No Age groups Calcium mg/Day 

1 Infants 0 to 0.5 year 210 

2 0.5 to 1 year 270 

3 Children 1-3 years 500 

4 4-8 years 800 

5 9-18 years 1300 

6 Adult 19-50 years 1000 

7 Adult above 50 years 1200 

 

2.6.12.2 SODIUM 

Sodium is a major extracellular fluids and vascular fluids of blood vessels, 

arteries, veins, capillaries and intestinal fluids [130,131,133]. About 50  % of the 

body’s sodium is found in the body fluids, while the remaining sodium amount is 

found in the body bones [133]. Sodium is absorbed by small intestine and carried 

via the blood stream to the kidney and filter out which is required for the body to 

maintain the level of blood sodium and then releases amount of sodium into 

blood stream [133]. 

 Function of sodium: Sodium has vital role in maintaining the blood pH and 

proper water balance [130]. The sodium together with potassium plays a dynamic 

role to regulate the fluid distribution on each side of cell walls.  Potassium and 

sodium are involved in the nerve stimulation and muscle contraction. Sodium 

activates the thirst response during extreme heat or intense exercise. Sodium has 

properties that keep solubility of the other blood minerals which are not 

accumulated in the blood stream. The sodium also performs with chlorine to 

increase blood and lymph health and reduce CO2 from the body. 
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Requirement: There is no recommended dietary allowance for sodium. 

Maximum and minimum sodium requirement is estimated by the national 

academies of science for healthy person. The maximum amount of sodium in the 

healthy diet ranges from 2400 to 3000 mg/day while ranges from 120 mg/day for 

infants, 500 mg/day for adult and >10 mg/day for children. 

2.6.12.3 POTASSIUM 

Potassium is the most principal intracellular cation and most important 

constituent of the extracellular fluids.  

Function: Potassium ions play a key role as transmission of electrical impulse in 

the nerve cells and also maintaining the fluid balance of the body, diuretic, 

maintains tissue excitability and ionic balance of the human body [134].  

Potassium also reduces salt sensitivity, reduces or prevents the blood pressure 

and inhibiting sympathetic nerve response [135]. Potassium is also a important 

macro-element for human which is involved in muscles contraction, proteins 

synthesis, lipids metabolism,  maintaining the body fluid, electrolyte balance in 

the body and also  responsible in the nerve impulses sending.  Deficiency of 

Magnesium in the humans which leads muscle spasms, high blood pressure, 

diabetes, various cardiovascular diseases and osteoporosis [136]. Potassium is 

most an essential constituent of human nutrition. Potassium with sodium 

maintains the osmotic pressure in the cells. Potassium is a cofactor which is 

required for various types of enzymes including creatinine phosphorylation, 

secretion of insulin, protein synthesis and carbohydrate metabolism. Excessive 

loss of salts during severe diarrhoea and prolonged sweating which can lead 

hypokalaemia and cause various types of effects such as cardiac arrhythmia, 

vomiting, muscle weakness, nausea and low muscle tone in the gut. 

Hypokalaemia longer term which cause a predisposition to hypertension [137]. 

Requirements: 

Recommended dietary allowances of potassium are shown in the table no 2-2. 
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Table 2- 2 Recommended dietary allowance of potassium. 

Sr.No Gender Age  Groups Potassium (mg/day) 

1 
Infants 

0-6 months 400 

2 7-12 months 700 

3 
Children 

1-3 years 3000 

4 4-8 years 3800 

5 
Male youth and adults 

9-13 years 4500 

6 Above   14years 4700 

7 
Female youth and adults 

9-13years 4500 

8 Above 14year 4700 

9 Pregnancy n/a 4700 

10 Lactation n/a 5100 

 

2.6.12.4 MAGNESIUM 

Magnesium is a fourth most abundant cation in the human body and also a 

second most abundant cation in intracellular fluid. Magnesium is a cofactor for 

about 350 cellular enzymes, some of them which are involved in energy 

metabolism. 

Function: Magnesium plays a role in the nucleic acid and protein synthesis and 

required for insulin sensitivity and normal vascular tone. Low level of 

magnesium that is caused elevated circulating levels of creactive protein, 

increased vascular reactions, endothelial dysfunction, and decreased insulin 

sensitivity. Low magnesium status leads hypertension, diabetes mellitus type 2, 

coronary heart disease and metabolic syndrome [138]. It is most essential for 

vitamin D activation, suppression of parathyroid hormone release, calcitonin 

release, osteoblasts and osteoclasts functioning [139]. The early deficiency of 

magnesium symptoms are vomiting, nausea, fatigue, headache, confusion, 

insomnia, muscle weakness, irritability, while hypomagnesaemia advanced 

produces muscle cramps, cardiac arrhythmia, paresthesia and coronary spasm 

[140,141].  
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Reqiurements: 

Recommended dietary allowances of magnesium are shown in the table no 2-

3[142]. 

Table 2- 3 Recommended dietary allowances for magnesium (mg/Day) 

Sr.No Age  groups Male Female Pregnancy Lactation 

1 Birth to 6 months 30 30   

2 7–12 months 75 75   

3 1–3 years 80 80   

4 4–8 years 130 130   

5 9–13 years 240 240   

6 14–18 years 410 360 400 360 

7 19–30 years 400 310 350 310 

8 31–50 years 420 320 360 320 

9 51+ years 420 320   

2.6.12.5 IRON 

Iron is an essential mineral which plays a vital role to synthesis of hemoglobin in 

the red blood cell and myoglobin in the muscle. Hemoglobin has activities to 

carry oxygen. Iron is stored in the liver, bone marrow and spleen in the form of 

ferritin. Two forms of iron `minerals:  non heme and heme [143]. Heme iron is 

found in the fish, meat and poultry which 15 to 45 percentage can be absorbed. 

Non heme iron is absorbed more poorly than heme iron 1 to 15 percentages, but 

iron depends on iron stores and other factors (e.g. phytic acid and ascorbic acid, 

in the legumes,  red wine, whole grains, coffee, calcium, polyphenols in tea, and 

etc.). 

 Function of iron: Iron is an important mineral which is involved in formation 

of hemoglobin and myoglobin. Hemoglobin has various types of properties 

including carry oxygen from lungs to the body, important for enzyme, growth, 

proper cognitive function and maintaining optimal immune system. 

 

 



 

 
34  

Requirement: 

Recommended Dietary Allowance (RDA) of Iron is higher in the women than 

male due to pregnancy, menstruation and poor iron intake. The RDAs for iron is 

shown below table [130]. Recommended dietary allowance RDA is shown in the 

table no 2-4 [132]. 

Table 2- 4 Recommended dietary allowance of iron  

Sr. No Category and Age: Iron  (mg/Day): 

1 Infants: birth-6 months 6 

2 6 months to 10 years 10 

3 Adolescent males:11-18 years 12 

4 Adolescent female 11-50 years 15 

5 Pregnant 30 

6 Lactating 15 

2.6.12.6 ZINC 

Zinc is an important trace mineral. The zinc intake is in the Western diets 

approximately 10mg, which is one third less than the recommended dietary 

intake [144]. The total zinc about 90 percent is present in the bone and skeletal 

muscle. Over 95 percent of total body zinc is bounded with protein in the cells 

and cell membranes [133]. 

Function of zinc: Zinc is most essential constituent for at least 25 enzymes at 

least 25 enzymes which is involved in a process of carbohydrate metabolism, 

digestion process and phosphorous metabolism [133,144]. Zinc is very important 

for function of prostate gland and for growth and proper development of 

reproductive organs [130,144] .It also may play a role to prevent acne and 

control oil glands activity, helps in wound curing and improved, vision, smell 

and taste, synthesis collagen formation, promotes a healthy immune system, 

enhance the absorption of vitamin A and prevent against the synthesis of free 

radicals [130,145]. 
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Requirement: 

Recommended dietary allowance of zinc is shown in the table no 2-5 [146]. 

Table 2- 5 Recommended dietary allowance of zinc. 

Sr. No Category and Age: Zinc (mg/day): 

1 Infants 5 

2 Children < 10 years 10 

3 Male >10 years 15 

4 Female >10years 12 

5 Pregnancy 15 

6 Lactation: first 6months 19 

2.6.12.7 COPPER 

Copper is the most important trace element which is involved in the storage, 

absorption and metabolism of iron. Approximately 50 mg to 120 mg of copper 

present in the human body. Copper is present in the brain, kidney and heart while 

the highest in the liver where it has role in the energy, detoxification processes 

and antioxidant activity [147]. 

Function of copper: Copper plays a chief role to synthesis of bone, hemoglobin, 

red blood cells, transportation and conversion of iron from intestinal lumen to 

red blood cells, involved in energy production and in the healing process, skin 

coloring, hair coloring and taste sensitivity that helps to balance vitamin C and 

zinc to form elastin [130]. Copper is involved in the maintenance and 

development of the cardiovascular system, myelin, and copper play a role as 

sheath nerves sheath and help in transmission of signal from brain to the body 

and vice versa and also regulates neurotransmitters in the brain and copper play 

role as the activation of the enzyme superoxide dismutase. Copper also prevents 

oxidative damage in the thyroid, liver, brain, uterus, lungs, kidneys, pituitary and 

red blood cell. 
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Requirement: 

Table 2- 6 Recommended dietary allowance of copper 

Sr.No Age: Copper (mg/Day) 

1 Infants 0-6 months 0.4-0.6 

2 6 months.-1years 0.6,0.7 

3 1-3 years 0.1-1.0 

4 4-6 years 1.0-1.5 

5 7-10 years 1.0-2.0 

6 Above 11 years 1.5-2.5 

7 Adult 1.5-3.0 

2.6.12.8 COBALT 

Cobalt is a trace element and fundamental part of vitamin B12. It is the most 

important functions like vitamin B12 [133]. Cobalt is mostly stored in the liver 

and cobalt is found in the pancreas, spleen and kidneys. Cobalt blood 

concentration is ranged from 80 mg/ml, 300 mcg/ml.   

Function of cobalt: Cobalt most important for activation of a number of 

enzymes within the body. It helps in the proper functioning, promotion, 

maintenance and formation of red blood cells in addition to all other cells [133].  

Requirement: 

 There is no recommended dietary allowance. The approximately intake average 

5 -8 mcg/day [133]. 

2.6.12.9 MANGANESE 

Manganese is most essential trace mineral which is concentrated mostly in the 

liver, bone, brain and pancreas. Most of people excrete average about 4mg of 

manganese each day. The presence of manganese depends on the content of soil.  

Function: Manganese is a constituent of the numerous enzymes, therefore, acts 

as a catalyst in the formation of fatty acid and cholesterol. Manganese plays a 

huge role in the carbohydrate, fat and protein production [148].  Manganese 
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activates many enzymes including synthesis of cartilage in the skin and bone 

[149]. It is most essential for synthesis of urea, production of milk, maintains 

production of sex hormone, nourishment of brain and nerve, important constitute 

of thyroid gland and synthesis of thyroxin.  

Requirements: 

Dietary intake is estimated (ESADDI) of manganese in the table 2-7[149]. 

Table 2- 7 Dietary intake is estimated (ESADDI) of manganese 

Sr.No Age Manganese (mg/Day) 

1 Child 1-3 years 1.2-1.5 

2 4-6 years 1.5-2.0 

3 7-10 years 2-3 

4 11-18 years 2-5 

5 Adult 2-5 

2.6.12.10 CHROMIUM 

Chromium is most important trace element which is required for fat and sugar 

metabolism. Chromium as a potentiator of the insulin and maintain normal 

carbohydrate metabolism. It has capability maintain blood sugar normal. The 

ability to maintain normal blood sugar levels is further it is very hazardous 

where lack of chromium in the soil, and present high amount in the refined white 

sugar, junk food, white flour [150]. It is shown by dietary survey, Americans 

receive a significant number which is less than 20 µg/day [151].  

Function: Chromium as a potentiator of the insulin action and involved in the 

glucose metabolism, and formation of protein, fat and cholesterol.  It is observed 

low chromium plasma level which causes coronary heart disease [150]. 

Chromium is essential trace element which works with insulin to reduce blood 

sugar level, reducing fat mass and increase muscle mass of human body [152].  
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Requirements: 

Following recommended daily allowance of Chromium is established by 

estimated safe and adequate daily dietary intake (ESADDI) [153,154]. 

Table 2- 8 Recommended daily allowance of Chromium 

Sr.No Age Chromium (µg/Day) 

1 Child 0-6 months 10-40 

2 6-month to 1 year 20-60 

3 1-3 years 20-80 

4 4-6 years 30-120 

5 7 to older 2-5 

 

Signs of deficiency:  Chromium deficiency Symptoms include: increased risk of 

arteriosclerosis, fatigue, nervousness, glucose intolerance and neuropathy, and 

increased risk of arteriosclerosis, cataract, growth failure, hyperglycemia and 

diabetes [150,155].    

2.6.12.11 NICKEL 

Nickel is essential trace element in the animal [156]. 

Function: Nickel play a key role to maintain the structure of membrane and 

nickel is cofactor for enzyme in the metabolism of nucleic acid and also control 

prolactin [157], slower growth rate, poor growth of offspring and impaired 

reproduction in the swine [158,159].       

2.6.12.12 CADMIUM 

Cadmium is one of the highly toxic heavy metals in the environment. Cadmium 

is one of the important water and air pollutants because cadmium has been used 

widely in the paint and plastic industries [160]. Cadmium chronic exposure can 

damage the renal proximal tubular epithelial cells and dysfunction proximal 

tubular which lead low-molecular-weight proteinuria, aminoaciduria, glucosuria 

and phosphaturia [161-163]. The Itai-Itai disease is occurred due dysfunction of 
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tubular and glomerular and bone injury which is possessing combination of 

osteomalacia and osteoporosis [164]. Furthermore, Cadmium is associated with 

airway inflammation [165], neurological diseases [166] cardiovascular diseases 

[167] several different organ cancers [168] and diabetes [169]. Kidney organ 

which is critical targeted by Cd toxicity. The mechanism of cadmium induced 

kidney damage which is regarded and related to increased oxidative status. The 

oxygen of free radicals production is increased due to induce the interaction of 

Cadmium and mitochondrial structure [170]. Cadmium toxicity that lead Male 

infertility in rats from due to damage barrier of blood-testis, decreasing germ cell 

loss, reduced [171]. 

2.6.12.13 LEAD 

 Lead is a highly toxic widespread usage which leads extensive contamination of 

environment and health problems in various parts of the world. It is a toxicant 

which affects various body systems, such as the neurological, gastrointestinal, 

haematological, renal systems and cardiovascular. Lead neurotoxic effects in the 

Vulnerable group particularly Children and even low levels of exposure can 

cause serious and, in various cases, it causes irreversible neurological damage 

[172,173]. It is observed that usage of Lead is occurred widespread in different 

industries like automobiles, plastics, paint and ceramics, etc.Particularly lead 

toxicity is a dangerous hazard and having irreversible health effects. It is 

observed that lead interfere various types of body functions including affecting 

the hematopoietic, hepatic, the central nervous system and renal system 

producing serious disorders [174]. A lead blood level is ranged between 40–60 

ug/dL. Lead can be caused more severe effect including vomiting, delirium, 

lethargy, encephalopathy, convulsions and coma [175,176].   
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2.7 TAXONOMICAL CLASSIFICATION OF SELECTED ETHNOMEDICINAL PLANTS 

2.7.1 TAXONOMICAL CLASSIFICATION OF SOLANUM SURRATTENSE BURM.F. 

Botanical Name: Solanum Surrattense Burm.f. 

Kingdom:       Plantae 

Division:        Angiospermsae 

Class:             Dicotyledoneae 

Order:             Cucurbitales  

Family:           Solanaceae  

Genus:            Solanum 

Species:          Surrattense 

Local name:   Kandiari   

Morphology: It is a prickly, 

perennial, patch forming herb, 

fruiting and flowering 

throughout the year. It is found 

in Southeast Asia, Malaysia 

and Australia  [177].  

Study area: Fresh root, stem, 

leave, flower and fruit of Solanum surrattense were collected from different areas 

of canal locally name (Mirwah and Cheelha Canal) which are 15 kilometer 

distance away from Nasirabad city, Taluka Nasirabad, District 

Kamber/Shahdadkot, Province Sindh, Pakistan. 

Medicinal uses: The juice of flower and mature fruit of Solanum surrattense is 

mixed with honey which is used for treatment of chronic coughs and pain. 

Externally leaves are applied to relieve pain. Berries of Solanum surrattense are 

used in toothache while juice is used for treatment of broken organs [178]. 

 

 

 

FIGURE 2- 1 SOLANUM SURRATTENSE 
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2.7.2 TAXONOMICAL CLASSIFICATION OF MORINGA OLEIFERA LAM. 

Botanical Name: Moringa oleifera lam. 

Kingdom:     Plantea  

Division:      Magnoliophyta  

Class:           Magnoliopsida 

Order:          Brassicales   

Family:        Moringaceae  

Genus:         Oleifera 

Species:       M. oleifera  

Local Name: Swanjhro 

Morphology: It is widely 

cultivated at sub Himalayan 

tracts of Pakistan, India, 

Bangladesh, and Afghanistan. 

It is cultivated in the largest 

number (1.1 to 1.3 million 

tons) of tender fruits at an area of 380 km² by   India. Moringa oleifera has been 

advocated for traditional medicinal and industrial uses. All parts of the Moringa 

oleifera are edible and consumed by humans [179]. 

Study area: Fresh root, stem, leave, flower and seed  of Moringa oleifera were 

collected from different areas of Village Dost Muhammad lanjwani which is 10 

kilometer distance away from Nasirabad city and Sobdar Jatoi which is 5 

kilometer distance away from Wagan city, Taluka Nasirabad, District 

Kamber/Shahdadkot, Province Sindh, Pakistan. 

Medicinal uses: Moringa oleifera plays a key role as antiulcer, 

antitrypanosomal, antibiotic, hypotensive, anti-inflammatory, antispansmoctic, 

hypoglycemic and hypocholesterolemic activities [180]. 

 

FIGURE 2- 2 MORINGA OLEIFERA 
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2.7.3 TAXONOMICAL CLASSIFICATION OF RHAZYA STRICTA 

Botanical Name: Rhazya stricta (Decne) 

Kingdom:      Plantae 

Division:       Angiospermae  

Class:            Dicotyledoneae  

Order:            Gentianales 

Family:          Apocynaceae  

Genus:            Rhazia 

Species           Stricta  

Local Name: Seenhaar/Shaar 

Morphology: Rhazya Stricta 

is an important medicinal 

species which is used in 

indigenous medicinal herbal 

drugs for treatment of various 

ailments in Pakistan, Saudi 

Arabia, United Arab Emirates 

(UAE), Afghanistan, India, 

Qatar, Iraq and Iran [181]. 

Study area: Fresh root, stem, leave, flower and seed  of Rhazya stricta were 

collected from Khirthar Mountain at village Nawab Kot (Gertal) Taluka Warah 

District Kamber/Shahdadkot, Province Sindh, Pakistan. The mountain range 

coming from Baluchistan crosses through various districts of Sindh, such as 

Kamber/Shahdadkot, Dadu, and Jamshoro and touches Karachi.  

Medicinal uses: Rhazya stricta is an important medicinal plant which is used in 

the indigenous medicinal herbal drugs for treatment of various types of diseases 

in the various countries. It is used for treatment of chronic rheumatism and 

tumor, fever, general debility, stomach diseases, skin diseases and 

antihypertensive activities. The leaves, flowers and fruit of  Rhazya stricta are 

also used for treatment of cancer and joint infections [182]. 

 

FIGURE 2- 3 RHAZYA STRICTA 
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2.7.4 TAXONOMICAL CLASSIFICATION OF ACHYRANTHES ASPERA L 

Botanical name: Achyranthes aspera L.  

Kingdom:   Plantea 

Division:    Magnoliophyta 

Class:         Magnoliopsida 

Order:        Caryophyllales   

Family:      Amaranthaceae 

Genus:       Achyranthes 

Species:     A.aspera 

Local name: Ubbat kandi  

Morphology: It is an erect or 

procumbent, annual or 

perennial herb and height 12 

meter, it is a woody base. 

Stems angular, ribbed, 

branched from the base and 

tinged purple color. 

 

Study area: Fresh root, stem, 

leave and seed of Achyranthes Aspera were collected from village Pakha and 

Teewna which are located at 5-kilometers distance away from Wagan city, 

Taluka Nasirabad, District Kamber/Shahdadkot, Province Sindh, Pakistan. 

Medicinal uses: Achyranthes Aspera is possessed medicinal properties including 

treatment of scabies, skin diseases, liver complaints and rheumatism [183-185] 

cough, asthma, diuretic, pungent, antiperiodic, antiphlegmatic, purgative, 

laxative, and pneumonia. The powdered of flowers spikes or seeds are dissolved 

into water for bites of poisonous snakes and reptiles, and also used for cutaneous 

diseases and night blindness [186]. Root in the water is used for treatment of 

snake bites until the patient vomits and regains consciousness [187]. Leave and 

seed of are used for treatment of hydrophobia, resolve swelling, emetic, digestive 

and carminative. Ash of the plant is used for ulcers and warts  [188].  

 

FIGURE 2- 4    ACHYRANTHES ASPERA 
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2.7.5 TAXONOMICAL CLASSIFICATION OF RICINUS COMMUNIS L 

Botanical Name:  Ricinus communis L 

Kingdom:   Plantae 

Division:    Angiospermsae  

Class:        Dicotyledoneae 

Order:       Malpighiales 

Family:     Euphorbiaceae 

Genus:      Ricinus 

Species:    Communis 

Local name: Haran [189]. 

Morphology: It is a fast-

growing, suckering perennial 

shrub or soft wooded small 

tree of 6 meter or more and 

the colour of leaves are 

green or reddish and about 

30-60 cm in diameter. The 

leaves of Ricinus Communis 

contain 5-12 deep lobes with coarsely toothed segments [190]. The fruit of 

Ricinus Communis is a three-celled thorny capsule [156], [191]. 

Study area: Fresh root, stem, leave, flower and seed  of Ricinus Communis were 

collected from Pakha village which is located at 5- kilometer distance away from 

Wagan city, Taluka Nasirabad, District Kamber/Shahdadkot, Province Sindh, 

Pakistan. 

Medicinal Uses: Ricinus communis plant is also an important plant which is 

used for treatment of different types of diseases, such as stem, barriers and 

leaves of Ricinus communis are used for treatment of affected area for rheumatic 

swelling and arthritis. The leaves are poisonous, narcotic and purgative. Poultice 

of leaves is used for treatment of swellings and constipation before and after 

birth of child to mother [178]. 

 

FIGURE 2- 5 RICINUS COMMUNIS 
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SUMMARY OF LITERATURE REVIEW 

Introduction of medicinal phytochemistry: Phytochemistry is study which deals 

chemical composition of medicinal plants. Phytochemistry is a subject of the 

pharmacognosy.  

Scope of medicinal phytochemistry: Medicinal Phytochemistry which to be an 

interdisciplinary subject including ethnopharmacology, pharmaceutical botany, 

pharmacognosy, physiology, anatomy, pathology, conventional Phytochemistry, 

chemical ecology, toxicology, traditional systems of medicine (Homeopathy, 

Siddha, Unani Ayurveda and Traditional Chinese Medicine).  

The journey of medicinal plant research: At least thirty-five thousand (35,000) 

plant species has been used for medical purpose around the world. The history of 

Herbal study has been written as dates back about 5000 years to the Sumerians 

that made tablets from hundreds of medicinal plants (such as myrrh and opium).  

Definition of phytochemical and importance: Definition: Phytochemical is non-

nutritive plant bioactive chemicals that contain protective and disease-preventing 

compounds. 

Classification of phytochemical: Phytochemical including phenolic compounds, 

flavonoids, alkaloids, saponins, terpenes, lignans, steroids, glycosides and 

curcumines, sugars, fat and oils, amino acids, proteins, purines and pyrimidines 

of nucleic acids, chlorophyll‘s etc.  

Biological activities of phytochemical:  Phytochemicals may detoxify substances 

which cause cancer, treatment of cancer and heart disease, treatment of diabetes, 

mascular degeneration, high blood pressure, an antibacterial agent and 

antioxidant etc 

Taxonomical classification of plants: Botanical name, kingdom, division, class, 

order, family, genus, species, local name, morphology, area study and medicinal 

uses of selected medicinal plants. 
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CHAPTER 3 

RESEARCH METHODOLOGY 

3.1 STUDY AREA 

District Kamber/Shahdadkot was separated from district Larkana since 13th 

December 2004. The headquarter of the district is Kamber city. The whole areas 

of district are 1453383 acres (5881.63 square kilometers). The district is 

possessed seven Taluka including Nasirabad, Warah, Kamber,  Qubo Saeed 

Khan, Miro Khan, Shahdadkot, Sijawal Junejo and 40 Union Councils [117].  The 

whole population of the district 1988 consensus is nine lakh twenty two 

thousands three hundreds twenty three and it has been estimated 2.8% progress 

proportion is 11, 82,554 for 2011. The majority populations of district are 

Muslims and minority population is Hindu. 

3.2 DISTRICT KAMBER MAP: 

 

FIGURE 3- 1 DISTRICT KAMBER MAP 
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3.3 GEOGRAPHY 

The borders of district Kamber/Shahdadkot are connected with larkana district 

on the east, three districts of Baluchistan province including Khuzdar, Jhal 

Magsi on the west, Jaffarabad on the south, Dadu District and Jacobabad district 

on the north side. The district contains largest Khirthar Mountain. The mountain 

range is coming from Balochistan crosses through different areas of district of 

Sindh including Kamber/Shahdadkot, Dadu, Jamshoro and Karachi. An 

important purpose of this study is protection, preservation and traditional 

knowledge of medicinal plant. Most commonly local medicinal plants are 

selected and promoting the potential benefits of these medicinal plants. We 

visited different areas and spoke to herbal practitioners and villagers for the 

purpose to obtain information on the types of ailments which is treated by 

traditional medicinal plant species. 

3.4 CLIMATE 

 The district Kamber/Shahdadkot is extremely warm (temperature increase above 

45 ℃ (115 F) on the summer session May to August and winter session is very 

cold, temperature is less than 5 ℃ on the December to January. The largest 

Khirthar Mountain is present in the district. It is also sources of water because of 

snow fall in the winter’s session. It is measured that the average of annual 

rainfall is about 5 to 10 inches during monsoon. Main profession of people is 

Agriculture.  Approximately 95 percent peoples depend on the agriculture. The 

main crops, fruits and vegetables of district Kamber/Shahdadkot including rice, 

wheat, onion, canola, potatoes,  peas, egg plant, carrot, okra, chilies, water 

melon,  melon, dates, ber,  and many others. The district is also possessed gas 

and minerals deposition [192]. Research methodology is categorized into five 

part summarized below: Part-1: Soil analysis of some selected ethnomedicinal 

plants. Part-2: Phytochemical studies of some selected ethnomedicinal plants. 

Part-3: Minerals and trace elements analysis of some selected ethnomedicinal 

plants. Part-4: Biological studies of some selected ethnomedicinal plants. Part-5: 

Antibacterial protein and peptide of some selected ethnomedicinal plants 
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PART-1: SOIL ANALYSIS OF SOME SELECTED 

ETHNOMEDICINAL PLANTS 

The physico-chemical parameters are investigated including pH, total hardness, 

electrical conductivity, alkalinity, total dissolved solids, chloride,  salinity, 

dissolved oxygen, essential metals including sodium, calcium, potassium, 

magnesium and trace metals including iron, manganese, chromium, cobalt, 

cadmium,  nickel, copper and lead.  

3.5 PHYSICAL AND CHEMICAL PARAMETERSOF THE SOIL 

3.5.1 COLLECTION SOIL SAMPLES 

2 Kg of the each soil sample was collected from land at plant grown place. Five 

soil samples were collected from 90 cm deep pit. The one side of pit was made 

vertical and marks at 40, 60 and 90 cms depth were put. Soil samples from 

surface, 40, 60 and 90 were collected and mixed. 2 kg of each soil sample was 

taken and packed in the polyethylene bags. The soil samples were grinded by 

mortar and pestle and sample was used for analysis. 

3.5.2 PH 

Procedure: The pH of soil sample was analyzed by the pre calibrated Orion 420 

A pH meter with combination electrode. 40 g of soil was taken and added in the 

80 ml of distilled water. The mixture was shaken for one hour. The pre washed 

pH meter probe was dipped into the soil solution [193]. 

3.5.3  ELECTRICAL CONDUCTIVITY 

Procedure: The conductivity of soil was measured by using Orion Star 5 

benchtop. Soil water extract 1:2 was prepared. The conductivity probe was 

dipped into the sample for the measurement.  

3.5.4 TOTAL DISSOLVED SOLID 

Procedure: The total dissolved solid (TDS) of sample was measured by using 

calibrated Orion Star 5 benchtop conductivity meter. The probe was dipped into 

the sample 1:2 water extract for determination of TDS. 
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3.5.5 SALINITY 

Procedure: The salinity of sample was analyzed by using calibrated Orion Star 5 

benchtop conductivity meter. The probe was dipped into the sample 1:2 water 

extract for determination of salinity.  

3.5.6 DETERMINATION OF CHLORIDE 

Procedure: 10 ml of 1:2 soil water extract was taken in the conical flask and 

added few drops of indicator potassium chromate. The mixture was titrated with 

0.05 N silver nitrate till permanent brick red precipitates were obtained.  

Reagent A: Silver nitrate solution: 4.2473 g silver nitrate dried at 40 ℃ was 

dissolved in distilled water and final volume was made 1L. The mixture was 

standardized by 0.025 N sodium chloride solutions. 

Reagents B: Potassium chromate indicator solution: 5 g of Potassium 

chromate was taken and dissolved in the 50 ml of distilled water. An AgNO3 

crystal was added until a slight red color precipitate was formed then to stand for 

24 hours and filtered solution was and 100 ml final volumes were made. 

Calculation: 

 

Where: A= ml titrant consumed against sample  

B= ml titrant consumed against blank  

N= Normality of AgNO3 

35450 = constant value  

S= ml of sample volume [194]. 

3.5.7  TOTAL HARDNESS 

Procedure: The total hardness was analyzed by complexometric titration method 

at 10 pH (NH4CL-NH4OH) buffer solution. In this method (Na2 EDTA) disodium 

ethylene diamine tetra acetic acid with Erichrome black-T as an indicator was 

used. The color of solution changed from wine red to blue at the end point  

 

                        (A-B) N 35450 

Cl
-   

mg/L = __________________ 

                         ml of sample (S) 
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Reagents: Disodium ethylene diamine tetra acetic acid solution (0.01 N):  

1.861 g of (Na2 EDTA) was taken and dissolved in the 50 ml of deionized water 

and final volume was made 500 ml with deionized water.  

Buffer solution: 6.78 g of NH4Cl was taken. 57.2 ml of NH4OH and 0.5 ml of 

Mg EDTA was added. The final volume was made 100 ml with double distilled 

water.  

Erichrome black t indicator: 2.5 g of Erichrome black T (EBT) was taken and 

500 g of sodium chloride was added and mixed well.  

Procedure: 5 ml of soil sample (1:2) was taken and 1 ml of ammonia buffer 

solution and some mesh of (EBT) as indicator was added and titrated it against 

(0.01N) Na2 EDTA solution. The color of solution is changed from wine red to 

blue at the end point. The double distilled water was used as blank with same 

procedure.    

3.5.8 ALKALINITY 

Reagents: Hydrochloric acid (0.01N) solution: 0.415 ml of HCl (Concentrated) 

was taken in the volumetric flask and diluted with 500 ml of deionized water. 

Sodium carbonate (0.01N) solution: 0.106 g of NaCO3 was dissolved into 20ml 

deionized water and final volume was made 100 ml in deionized water. 

Methyl orange indicator solution: 0.1 g methyl orange compound was taken 

and 20 ml of deionized water was added and final volume 100 ml was made by 

deionized water.  

Phenolphthalein indicator solution: 0.25 g of Phenolphthalein was taken and 

25 ml 95% ethanol was added and final volume was made up to 50 ml with 

deionized water. 0.025N solution of sodium hydroxide was added slowly until 

faint pink colour developed and then solution was filtered.  

 Procedure: 5 ml of soil sample 1:2 water extract was taken and few drops of 

methyl orange were gradually added. At the end point yellow color turned into 

reddish and final reading was noted. The deionized water was used as blank. 

[195].  
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PART-2: PHYOTCHEMICAL STUDIES OF SOME SELECTED 

ETHNOMEDICINAL PLANTS 

3.6 PHYSIOCHEMICAL PARAMETERS OF MEDICINAL PLANTS 

3.6.1 COLLECTION, IDENTIFICATION AND SAMPLE PREPARATION 

Fresh root, stem, leave, flower and seed of selected five ethnomedicinal plants 

were collected from different areas of district Kamber/Shahdadkot and identified 

from the Institute of Plants Science, University of Sindh Jamshoro. All collected 

medicinal plant materials were further deposited in the Research Laboratory in 

the Institute of Biochemistry, University of Sindh Jamshoro. Medicinal plants 

were washed with tape water and distilled water. Plants were dried under shade 

for about 15-30 days. Further, plants materials were pulverized by using a 

blender, pestle and mortar to crush the plants materials thoroughly into fine 

powder and then stored in an airtight plastic bag for further phytochemical 

analysis and Biological activity. 

3.6.2 DETERMINATION OF MOISTURE CONTENT 

For this study, 25 g of plant material was taken in the Aluminium foil and kept 

on oven at 105 ℃ for one hour. Weigh and kept again in oven at 105 ℃ for 

another hour and repeated the process until there was no difference between 

weighing.              

                                  Sample weight Loss  

Moisture % = ---------------------------------------------      × 100 

                                  Weight of plant sample taken 

3.6.3 DETERMINATION OF TOTAL ASH 

At least, 5 gram of fine powdered plant material was taken in the silica crucible. 

This crucible with sample was placed in muffle furnace at temperature not above 

450 ℃ for 2 hours and the crucible was cooled. The procedure was repeated until 

free from carbon and constant weight was observed. The total ash percentage 

was measured by using the formula which is given below [196]. 

                                      Weight of ash 

Total ash % =   ------------------------------------------      × 100 

                               Weight of plant sample taken 
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3.7 SCREENING OF PHYTOCHEMICAL FROM MEDICINAL PLANTS 

3.7.1 PREPARATION OF EXTRACT FOR SCREENING OF 

PHYTOCHEMICAL 

For the preparation of extract, 10 g of plant powdered sample was taken. From 

them, 100 ml of solvent including methanol and distilled water were added. It 

was kept on shaking water bath at room temperature for 24 hours and then 

filtered with the help of whatmann filter paper no 1. Filtrate was collected and 

kept in oven at 40 ℃ for four hours for to reduce volume of extract. The 

remaining solution was stored in refrigerator for further screening of 

phytochemical [197]. 

3.7.2 MAYER’S TEST FOR ALKALOID 

1 ml of the extract was taken in the test tube and few drops of the Mayer ’s 

reagent were added. Formation of white precipitate indicates the presence of 

alkaloid [198]. 

Mayer’s reagent: Solution (A): 1.358 g of mercuric chloride was taken and 60 

ml of water was added.  

Solution (B):  5.0 g of potassium iodide was taken and 10 ml of distilled water 

was added. The above solution A and solution B are mixed and final volume 100 

ml was made with distilled water. 

3.7.3 WAGNER’S TEST FOR ALKALOID 

For Wagner test, 1 ml of plant extract was taken and few drops of wagner’s 

reagent were added. The formation of reddish-brown precipitate it indicates the 

presence of alkaloid [199]. 

Wagner’s reagent: Solution (A):   For solution of wagner’s reagent, 1.27g was 

taken in beaker and further 30 ml of water was added.  

Solution (B): For solution, 2.0 g potassium iodide was taken in the beaker and 

30 ml of distilled water was added. The above solution A and solution B were 

mixed and final volume 100 ml was made with distilled water. 
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3.7.4 HAGER’S TEST FOR ALKALOID  

In this test, 1 ml of plant extract and 1 ml of hager’s reagent were added. 

Formation of precipitate yellowish color indicated the presence of alkaloid [200].  

Hager’s reagent: (1 g of picric acid was dissolved in 100 ml distilled water). 

3.7.5 DRAGENDORFF’S TEST FOR ALKALOID 

For this, 1 ml of plant extract was taken in the test tube and treated with few 

drops of Dragendorff’s reagent. The formation of precipitate yellowish color 

indicates the presence of alkaloid [201]. 

Dragendorff’s reagent: Stock solution:  For solution (A), 5.0 g of Bismuth 

carbonate was taken in beaker and dissolved in 20 ml glacial acetic acid and for 

solution (B), 4.0 g of sodium iodide was taken in beaker and dissolved in 20 ml 

glacial acetic acid, these above solutions A and B were mixed. After 12  h, the 

precipitate was formed by sodium acetate crystal which was filtered. Clear red 

brown filtrate was collected and 40 ml of filtered was taken, 160 ml ethyl acetate 

and 1 ml water were added and then stored in bottle amber colored. 

Working solution: In this solution, 10 ml stock solution was taken and 20 ml of 

acetic acid was added and then final volume 100 ml was made with distilled 

water. 

3.7.6 FERRIC CHLORIDE TEST FOR PHENOLIC COMPOUND AND 

TANNIN 

For this test, 1 ml of plant extract was taken and a few drops of 5 % FeCl 2 were 

added. Formation of dark green color indicates the presence of phenolic 

compound.  

Ferric chloride reagent: For this, 5 g of FeCl2 was taken, 20 ml distilled water 

was added, and final volume 100 ml was made with distilled water.  

3.7.7 LEAD ACETATE TEST FOR PHENOLIC COMPOUND AND TANNIN 

 In this test, 1 ml of extract of plant sample was taken in the test tube and further 

1 ml of 10 % lead acetate was added.  The bulky white precipitate was formed 

which indicate the presence of tannin.  

Lead acetate reagent: For this, 10 g of lead acetate was taken and 20 ml of 

distilled water was added and final volume 100 ml was made in the distilled 

water. 
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3.7.8 SODIUM HYDROXIDE TEST FOR FLAVONOID 

For this test, 1 ml plant extract was taken and then 1 ml 10 % NaOH was added. 

In this test, the formation of precipitate dirty yellowish brown colour it is 

indication of the presence of flavonoid.  

Sodium hydroxide reagent: Here, 10 g of NaOH was dissolved in 20 ml of 

distilled water in the beaker, shaken well and 100 ml final volume was made by 

distilled water. 

3.7.9 SHINDA TEST FOR FLAVONOID 

 For this test, two ml of plant extract was taken, further, a few fragments of the 

magnesium turning and then drops wise hydrochloric acid was added. The Pink 

color was formed which indicates the alkaloid presence [202]. 

3.7.10 FOAM TEST FOR SAPONIN  

In this test, 2 ml plant extract was taken, further, 4 ml of the distilled water was 

added and vigorously shaken for few minutes. The foam was formed which 

indicates saponin presence [203]. 

3.7.11 NINHYDRIN TEST FOR AMINO ACID 

 For this test, 1 ml of extract of plant was taken, further, 1 ml of Ninhydrin 

reagent was added and kept on boiling water bath. The purple colour was formed 

which indicates amino acid presence [204]. 

Ninhydrin Reagent: For this, 5 mg of ninhydrin was taken and dissolved in 20 

ml acetone and final volume 100 ml was made with acetone.  

3.7.12 BIURET TEST FOR PROTEIN 

For this test, 2 ml of plant extract and 2 ml of NaOH were added, and then, 

treated with few drops 2 % copper sulphate. The solution color was Pink or 

purple which indicates presence of protein [205]. 

Biuret reagent: For solution A, 10 g of NaOH was taken, 20 ml distilled water 

was added 100 ml volume final was made by distilled water. 

Solution B: For solution B, 2 `g of CuSO4 was taken, 20 ml distilled water was 

added 100 ml volume final was made by distilled water. 
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3.7.13 MILLON’S TEST FOR PROTEIN 

In this test, 2 ml of extract was taken and further, test solution was treated with 

few drops of Millon’s reagent. The precipitate of white color was formed which 

indicated the presence of protein [206]. 

Millon’s reagent: For this, 5 g mercury was dissolved in 50 ml fuming nitric 

acid in the beaker. Whenever reaction was completed then final volume 100  ml 

was made by distilled water. 

3.7.14 MOLISCH’S TEST FOR CARBOHYDRATE 

In this test, 2 ml of plant extract was taken, further, few drops of α-naphthol 

were added and shaken vigorously. For this, slowly 1 ml of H2SO4 along the side 

of test tube   along the side of test tube was added and allowed to stand. The 

formation of violet ring between two layers indicated the presence of 

carbohydrate. 

Molisch’s reagent: For this, 1 g of α-naphthol was taken and dissolved in, and 

further, 20 ml of alcohol was added, and then final volume 100 ml was made 

with alcohol. 

3.7.15 BENEDICT’S TEST FOR CARBOHYDRATE 

For this test, 1 ml of plant extract was taken and 4 ml of benedict reagent was 

added, and then kept on boiling water bath for few minutes. The orange red color 

precipitate was formed. It clearly indicated the presence of carbohydrate. 

Benedict’s reagent: Solution A: In this solution, 43.2 g of sodium citrate was 

dissolved in the 50 ml distilled water  

Solution B: In solution B, 25 g of sodium carbonate was dissolved in the 20 ml 

of distilled water. Both above solution A and B were mixed and kept on boiling 

water bath in order to make it clear and 4.25 g CuSO4 was added. The final 

volume 100 ml was made with distilled water. 

3.7.16 FEHLING’S TEST FOR CARBOHYDRATE 

In this test, 2 ml of plant extract was taken, 1 ml of fehling’s reagent A and 1 ml 

of fehling’s reagent B were added while kept on boiling water bath for few 
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minutes. The yellow brick tored colour precipitate was formed it indicated the 

presence of reducing sugar [207]. 

Fehling’s reagent A: For this, 6.8 g of CuSO4 was taken and dissolved in 20 ml 

distilled water and final volume 100 ml was made with distilled water. 

Fehling’s reagent B: In this, 34.6 g potassium sodium tartrate (34.6 g) was 

taken and dissolved in 20 ml of distilled water, 10 g of NaOH was added and 

final volume 100 ml was made with distilled water. 

3.7.17 BORNTRAGER’S TEST FOR GLYCOSIDE 

For this test, 2 ml of plant extract and 2 ml of chloroform were added. 

Vigorously shaken chloroform layer and 4 ml of ammonia were added. The 

formation of pink colour indicated presence of glycosides [198]. 

3.7.18 LEGAL’S TEST FOR GLYCOSIDE 

In this test, 2 ml plant extract was taken in the test tubes, 1 ml of pyridine, 1 ml 

of sodium nitroprusside and 2 ml of 10 % NaOH were added respectively. The 

formation of pink to red colour indicates the presence of glycosides [208]. 

3.7.19 LIBERMANN-BURCHARD TEST FOR STEROID AND 

TRITERPENOID 

For this test, 2 ml of extract of plant was taken and few drops of acetic anhydride 

were further added while kept on boiling water bath, cooled and slowly added 2 

ml of concentrated H2SO4 from the test tube side. The formation of brown color 

ring at the junction of two layers, upper layer turns green indicated steroids, 

whereas, formation of deep red color indicates presence of triterpenoids.  

3.7.20 SALKOWSKI TEST FOR STEROID AND TRITERPENOID 

In this test 2 ml of extract of the plant was taken in the test tubes and few drops 

of H2SO4 were added. The red color was formed at lower layer which indicates 

the presence of steroids, whereas, formation of the yellow color at lower layer 

which indicates the presence of triterpenoids.   
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3.7.21 DNPH TEST FOR VITAMIN C 

For this test, 2 ml plant extract was taken and 1 ml of reagent 

dinitrophenylhydrazine (DNPH) was added. The formation of precipitate yellow 

colour indicated the presence of vitamin C. 

Reagent DNPH: 1 g of DNPH was taken in the beaker and dissolved in the 20 

ml of H2SO4 and final volume was made 50 ml with concentrated H2SO4. 
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3.8 PHYTOCHEMICAL QUANTITATIVE ANALYSIS OF MEDICINAL 

PLANTS 

3.8.1 ESTIMATION OF CARBOHYDRATE BY ANTHRONE METHOD 

Carbohydrate is organic compound and storage materials in the plants presence 

as free sugars and polysaccharides. The simplest unit of carbohydrate is 

monosaccharide that cannot be further hydrolysed into simple sugars. 

Concentration of carbohydrate can be measured through conversion of 

polysaccharides into monosaccharide by acid hydrolysis.  

Principle: 

Polysaccharide is hydrolysed into monosaccharide by acid HCL. The conversion 

of glucose into hydroxymethyl furfural in acetic hot medium, formation of green 

colour complex with anthrone. Absorbance was measured and calculated from 

standard curved at 630 nm. 

Reagent preparations: 

Anthrone: In this, 200 mg of anthrone was dissolved in 100 mL of ice-cold 

concentrated H2SO4.   

Standard Glucose: For this, 100 mg of D-Glucose standard was dissolved in the 

10 ml distilled water and diluted in the 100 ml of distilled water. From this 

solution, 10 ml was taken and diluted with 100 ml distilled water.  

Sample preparation: For this, 100 mg of the plant extract was taken, and 

further 5ml of 2.5 N hydrochloric acid was added and kept on water bath 

(Boiling) at 100 ℃ for three hours, cooled at room temperature. Add solid 

Na2CO3 until the effervescence ceases and diluted with 100 ml of distilled H2O, 

filtered and filtrated were collected for further analysis. 

Procedure: For this procedure, 1 ml extract of plant was taken in the test tube, 4 

ml of anthrone reagent was added and kept on boiling water bath for eight 

minutes. Cooled rapidly and absorbance were measured at 630 nm against 

reagent blank. The range of standard was arranged as (10, 20, 40, 60, 80 and 100 

µg/ml) [209]. 
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3.8.2 ESTIMATION OF TOTAL PROTEIN BY LOWRY’S METHOD 

Principle: Lowry method is based on both the biuret and folin-ciocalteau 

reaction. In the biuret reaction, the peptide bond react with Cu in the alkaline 

condition to produce Cu+, then reacts with the folin reagent which is poorly 

understood but in the principle phosphmolybdotungstate is converted into 

heteropolymolybdenum blue by the copper catalyzed oxidation of the amino 

acids aromatic. In this reaction formation of strong blue color which depends on 

the tryptophan and tyrosine content. 

Reagent preparations: 

A . Reagent:  Na2CO3 (2 %). 

B . Reagent:  CuSO4. 5H2O (1 %) 

C . Reagent: Sodium potassium tartrate (2 %) 

D . Reagent: Mix reagent A, B and C in the ratio of   100:1:1.  

E . Reagent: 2 N NaOH 

F . Reagent: Phosphate buffer pH 7.6 

Standard Stock solution: For this solution, 2 mg/ml BSA (Bovine Serum 

Albumin in double distilled water). 

Sample Preparation: In sample preparation, 1.0 g of fine powdered plants 

sample was taken, 10 ml of phosphate buffer was added and  kept on overnight at 

shaking water bath for while complete extraction of protein. Filter and filtrated 

were collected and used for determination of total protein [210].   

Procedure: In this procedure, 100 µl of plant extract or standard was taken and 

100 µ l 2N NaOH was added.  These were kept on boiling water bath at 100  
0
C 

for ten minutes and after that cooled room temperature. In which, 1 ml of freshly 

prepared reagent D was added and allowed to stand again at room temperature 

for ten minutes. At least, 100 µ l of folin reagent was added, mixed well, allowed 

to stand at room temperature for 30-60 minutes and absorbance was measured at 

550 nm by double beam spectrophotometer. (If the concentration was below 500 

μg/ml, absorbance was measured at 750 and if the concentration was 100-2000 

μg/ml then measured at 550 nm). The concentration was 100-2000 μg/ml which 

was measured at 550 nm) [211]. 
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3.8.3  DETERMINATION OF TOTAL PHENOLIC CONTENT BY FOLIN 

CIOCALTEU METHOD 

Preparation of extract: For this, 10 gram of powdered plant extract was 

dissolved in the 100 ml of aqueous methanol 80 %. The extract was used for 

estimation of the total phenolic, tannin and flavonoid  at the ratio of 1:10 ( dry 

weight: volume) in the conical flask and kept on shaking water bath at room 

temperature for  24 hours and the solution was filtered through whatmann filter 

paper no 1 and centrifuged at 6000 rpm for 20 minutes. The filtered were 

collected and stored at -20 ºC until used for further phenolic compounds, 

flavonoids and tannins [212]. 

Preparation of Standard Solution: Gallic acid 100 µg/ml was accurately 

prepared an aqueous methanol 80 %. The range of standard was arranged as (10, 

20, 40, 60, 80 and 100 µg/ml). 

Principle: Total phenolic compound content was estimated by folin ciocalteu 

reagent spectrophotometer method. Gallic acid was used as standard for the 

preparation of calibration curve. The phenolic compound is based on the 

reduction of a phosphotungsten phophomolybdate complex by phenolic to blue 

reaction products.  

Procedure: For this procedure, 0.5 ml of plant extract or standard was taken in 

the test tubes. Its 2.5 ml of folin- ciocalteu reagent 10 fold diluted in distilled 

water and 2 ml of 7.5 % sodium carbonate were added and kept on incubator at 

room temperature for 30 minutes and the absorbance was measured at 760 nm by 

double beam spectrometric [113].   

3.8.4  DETERMINATION OF THE TOTAL FLAVONOID BY ALUMINUM 

CHLORIDE CALORIMETRIC METHOD 

Principle: Total flavonoid content was determined by aluminum chloride 

calorimetric method. Synthesis of stable acid complexes with the both C-4 keto 

group and the C-3 or C-5 hydroxyl group of flavonols and flavones in the 

addition with aluminum chloride. Formation of AlCl3 acid labile complexes with 

the ortho - dihydroxyl groups in the A or B ring of the flavonoids.  
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Preparation of Standard Solution: Quercetin 500 µg/ml was accurately 

prepared an aqueous methanol 80 %. The concentration of quercetin standard is 

arranged as (100, 200, 300, 400, 500 µg/ml). 

Procedure: Total flavonoid content is determined by aluminum chloride method. 

At least, 1 ml of plant extract was taken and diluted in the 4 ml of distilled water. 

Its, 0.3 ml of the 5 % NaNO2 was added and allowed to stand for 5 min. In it 

further, 0.3 ml 10 % AlCl3 was added and after 6 min 2 ml of 1 M NaOH was 

added and final volume was made 10 ml with distilled water. The absorbance 

was measured at 510 nm by double beam spectrophotometer [214].   

3.8.5 ESTIMATION OF TOTAL ALKALOID BY DRGENDORFF’S 

REAGENT METHOD: 

Principle: Determination of Total alkaloid content was done by Dragendorff’s 

reagent method. This is simple and rapid spectrophotometric method. The 

bismuth content was determined after precipitation of the alkaloid with 

Dragendorff’s reagent and results expressed as µg of the bismuth / 100 mg of 

dried powdered plant.  

Reagent preparations: 

Dragendorff’sreagent: Solution A: for this solution, 0.8 g Bismuth nitrate 

pentahydrate was dissolved in the 40 ml distilled, and then further 10  ml of the 

glacial acetic acid was added. 

 Solution B: for this, 8 g of potassium iodide was taken and dissolved in the 30 

ml of distilled water was added and mixed solution A and B. 

Standard: In this, 10.0 mg bismuth nitrate pentahydrate was taken and 5 ml 

concentrated HNO3 was added and 100ml volume final was made by the double 

distilled water. The range of standard was arranged as (200, 400, 600, 800 and 

1000 µg/ml). 

Thiourea: 3 % in the distilled water  

Disodium sulfide: 1 % in distilled water 

Preparation of extract: For this, 10 g of plant powdered sample was taken and 

50 ml of 2 % aqueous acetic acid was added. While kept on boiling shaking 

water bath for 30 minutes. Filtered by whatmann filter paper no 01. Filterate was 

collected and residue again extracted with 50 ml of 2 % ethanolic acetic acid and 
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again kept on boiling shaking water bath for 30 minutes. Both above extract were 

mixed and final volume was made to 100 ml with aqueous acetic acid and 

ethanolic acetic acid. Extract pH was maintained to 2.5. 

Procedure: For the procedure, 5 ml of extract of plant was taken, and treated 

with 2 ml of dragendorff’s reagent, allowed to stand precipitate was formed and 

centrifuged for 10 minutes at 4000 rpm. Precipitates were collected and 

remaining supernatant was again treated with dragendorff’s reagent to check the 

further precipitation and precipitate washed with alcohol. Precipitate was 

dissolved in 2 ml of disodium sulfide solution and black brownish precipitates 

were formed and the supernatant was discarded. Then further precipitate was 

dissolved in the 2 ml of HNO3 and 10 ml of distilled water. 1 ml from above 

solution was taken out and 5 ml of thiourea was added. Absorbance was 

measured by spectrophotmeter at 435 nm [215,216]. 

3.8.6  ESTIMATION OF TOTAL TANNIN BY MODIFIED PRUSSIAN 

METHOD 

Standard tannic acid: For this, 100 mg of tannic acid standard was dissolved in 

10 ml in the 80% methanol extract and diluted in the 100 ml of distilled water. 

The range of standard was arranged as (200, 400, 600, 800 and 1000 µg/ml). 

Procedure: Total tannin content was estimated by modified prussian method. In 

this test, 0.1 ml of extract of plant was taken and the 6.9 ml of distilled water 

was added. For this further, 1ml of (0.008M) of potassium ferric cyanide and 1ml 

of the (0.2 M) of the ferric chloride in 0.1 M HCL were added and mixed well. 

The blue color was formed which was measured by spectrophotometer at 700 nm 

[217]. 
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3.9 PART-3: MINERALS AND TRACE ELEMENTALS ANALYSIS BY 

ATOMIC ABSORPTION SPECTROPHOTMETER 

Sample preparation for metal by Wet Acid Digestion Method: 

For this, 0.5 g of powdered plants was taken and 5 ml of concentrated HNO3 was 

added and allowed standing for three hours. Flask was covered by watch glasses. 

It was heated on a hot plate at 80-100 
o
C for one-hour, a sample was again 

treated with 5 ml of concentration of HNO3 and 2 ml of H2O2 which was added 

and heated again until clear transparent solution was obtained. The contents were 

heated to near dryness and residue was added 10 ml of deionized water  and 

shaken well and filtered solution by Whatmann filter paper no. 42 and 25 ml of 

final volume was made by deionized water [218]. Sample was analyzed by 

atomic absorption spectrophotometer (Perkin Elmer). 

Table 3- 1 Flame atomic absorption spectrometer standard conditions for various 

metals. 

 

 

 

 

Parameter Ca Mg Na K Fe 

Wavelength (nm) 422.7 285.5 589 766.5 248.3 

Slite width (nm) 0.7 0.7 0.7 1.0 0.7 

Oxidation 
Nitrous 

oxide 
Air Air Air Air 

Fuel Acetylene Acetylene Acetylene Acetylene Acetylene 

Acetylene flow 

L/min 
4.5 1.5 1.5 1.5 0.2 

Lamp current (mA) 10 4 5 5 5 

Working range 

µg/ml 
1.0-4.0 0.15-0.4 0.15-0.6 0.5-40 2-10 

Measure time 

(second) 
3 3 3 3 3 

Replicate (number) 3 3 3 3 3 
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Table 3- 2 Flame atomic absorption spectrometer standard conditions for trace 

elements. 

Parameters Ni Co Cu Mn Pb Cd Cr Zn 

Wavelength nm 232.0 240.7 324.8 279.5 217 228 357.9 213.9 

Slitwidth nm 0.2 0.2 0.5 0.2 0.2 0.5 0.2 0.7 

Support Air Air Air Air Air Air Air Air 

Fuel Acetylene 

Acetylene flow 1.5 1.5 1.5 1.5 1.5 1.5 1.5 1.5 

Lamp current 5 5 5 5 5 5 5 5 

Measurement time sec 3 3 3 3 3 3 3 3 

Replicate number 3 3 3 3 3 3 3 3 
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3.10 PART-4: BIOLOGICAL STUDIES OF SOME SELECTED 

ETHNOMEDICINAL PLANTS 

3.10.1 ESTIMATION OF ANTIOXIDANT CONTENT BY FERRIC 

REDUCING ANTIOXIDANT POWER METHOD 

Principle: Antioxidant content was estimated by ferric reducing antioxidant 

power method. Ascorbic acid was used as standard. Reducing power is measured 

because ability of the extract to reduce Fe
+3

 to Fe
+2

. The substance reduction 

potential react with potassium ferricyanide (Fe =3) to form ferric- ferrous 

complex. 

Reagent preparation:  

Reagent A: Preparation of 0.2 M sodium phosphate buffer pH 6.6: For this, 

0.2 M disodium hydrogen phosphate and 0.2 M sodium dihydrogen phosphate 

were prepared separately and checked individual pH. The pH 6.6 was 

maintained. 

Reagent B: 1 % of potassium ferricyanide 

Reagent C: 10 % Trichloroacetic acid 

Reagent D: 1 % Ferric chloride 

Extraction of plants for antioxidant activity: For this, 10 gram of powdered 

plant sample was taken and dissolved in 100 ml of aqueous methanol 80 %. The 

extract was used for estimation of antioxidant activity at the ratio of 1:10 (dry 

weight: volume) in the conical flasks and kept on shaking water bath at room 

temperature for 24 hours and the solution was filtered through whatmann filter 

paper no 1 and further centrifuged at 6000 rpm for 20 minutes. The filtered were 

collected and stored at -20 ºC until used for further estimation of antioxidant 

activity [212]. 

Procedure: For this procedure, 2.5 ml of extract of plant was taken in the test 

tubes and 1ml of 0.2 phosphate buffer pH 6.6 was added. Further, 1 ml of 1 % 

potassium ferricyanide was added and the reaction mixture was incubated in the 

incubator at 50 ℃ for 20 minutes. Reaction mixture was cooled rapidly and 2.5 

ml of 10 % trichloroacetic acid was added in order to stop the reaction, 

centrifuged for 10 minutes. From above solution, 2.5 ml of aliquots was pipetted 

out, 2.5 ml of distilled water was added, and 0.5 ml of 0.1 % ferric chloride was 
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added. The color of solution changed to green and allowed to stand for 10 

minutes. The absorbance was measured at 593 nm by double beam 

spectrophotometer [219,220]. 

3.10.2 DETERMINATION OF ANTIMICROBIAL ACTIVITY BY AGAR 

WELL DIFUSION ASSAY METHOD 

Agar-well diffusion assay: 

Media for bacterial cultures: The medium was neutralized at 37 ℃ for 30 

minutes and steamed for 30 minutes and filtered. The medium was sterilized at 

15 lbs for 20 minutes at 121 ℃. 

Method: Suspension of 24 h cultures of Bacillus cereus, Escherichia coli, 

Staphylococcus aureus and Klebsiella pneumonia was made in the sterilized with 

normal saline. Each medium plate were labeled and inculated with a test 

organism by using sterilized cotton swab rolled in the suspension to streak the 

plate surface in a form that lawn growth can be observed. A sterilized cork borer 

of 5 mm diameter was used to make wells on the medium. 50 µl of 80 % 

methanol extract of plants were dropped into each well. The plates inoculated 

were kept in the refrigerator for 2 hours for to allow diffuse extract into the agar. 

The agar plates were incubated at 37 ℃ for 24 hours. The inhibition zone was 

calculated their zone of inhibition around the well (mm) such as, well diameter. 

Readings was replicated and the average values were calculated and compared 

with inhibition zone which is produced by the plant extracts with the standard 

antibiotics [221&222]. 
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3.11 PART-5: ANTIBACTERIAL PROTEINS BY AGAR WELL AND DISC 

DIFFUSION METHOD 

Preparation of plant extracts: The flowers of plants were collected, cleaned 

with tap water and sterile distilled water. The plants were dried in the biological 

safety cabinet and pulverized using a blender and pestle and mortar to crush the 

plants materials thoroughly into fine powder. 10 g of plant powdered sample was 

taken and 100 ml of distilled water was added. Kept on shaking water bath at 

room temperature for 24 hours and then filtered through Whatman filter paper no 

1. Filtrate was treated with 20 % Tricloroacetic acid. Solution was stand at room 

temperature for one hour and centrifuged at 6000 rpm for 15 minutes. Precipitate 

is collected and solution was checked by 20 % Tricloroacetic acid for further 

precipitation. Precipitate was washed with acetone and dried.  

Agar well diffusion assay and disc diffusion method: 

Procedure: The antibacterial activity of the crude protein extracts was 

determined by Agar well diffusion assay. Precipitate was dissolved in the 

distilled water and kept at 121 ℃ for 15 min at autoclave. It was cooled then 

transferred in the sterilized Petri plates and allowed to solidify. After this, Petri 

dish is inoculated with activated bacterial culture by sterile cotton swabs.  A 

sterilized cork borer of 5mm diameter was used to make wells on the medium. 20 

µl of extract of plants were dropped into each well. (Disc Diffusion Method: 

Filter paper Disc was made by filter paper and putted into plant extract then 

applied on the petri dishes). The agar plates were incubated at 37 ℃ for 24 

hours. The inhibition zone was calculated their zone of inhibition around the 

well (mm) such as, well diameter. Readings was replicated and the average 

values were calculated and compared with inhibition zone which is produced by 

the plant extracts with the standard antibiotics [221, 222]. 
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CHAPTER 4 

RESULTS AND DISSCUSSION 

PART-1: SOIL ANALYSIS OF SOME SELECTED 

ETHNOMEDICINAL PLANTS 

Table 4- 1 Physical parameters of soil selected for wild medicinal plants. 

Botanical name of 

plants 
pH 

Conductivity 

µS/cm 

Total dissolved 

solid mg/Kg 

Salinity 

g/Kg 

Solanum surrattense 8.30 1725 1104 0.9 

Rhazya stricta 8.43 717 458 0.4 

Moringa oleifera 8.32 1800 1005 0.8 

Achyranthes aspera 8.30 3950 2528 2.1 

Ricinus communis 8.43 1158 741 0.6 

 

The result of pH, conductivity, TDS, Salinity in the soil is shown in table 4 -1. In 

the present study the pH of the soil were ranged 8.3, 8.4 which indicated soil 

were alkaline in this connection the mineral solubility decreases which may leads 

soil nutrient deficiency. The deficiency of nutrient including iron, zinc, 

manganese, copper and boron which lead to decrease the growth of plants. 

Electrical conductivity value was investigated ranges from 717-3950 µS/cm 

(Table 4-1), however most of sample shows excess content of soluble salts may 

be due to excess usage of fertilizer including P and K. Salinity 0.4 g/Kg below 

0.4 g/Kg which is considered slightly or non-saline while above to 0.8 g/Kg soil 

is considered severely saline. TDS was investigated ranged between 458- 2528 

mg/Kg. The total dissolved solids are complexed of minerals including calcium, 

sodium, magnesium, sulphate, bicarbonate chloride and few organic molecules.  
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Table 4- 2 Chemical parameters of soil selected for wild medicinal plants. 

Botanical name of 

plants 

Alkalinity 

mg/Kg 

Total hardness 

mg/Kg 

Chloride 

mg/Kg 

SO4 

mg/Kg 

Dissolve 

oxygen mg/L 

Solanum surrattense 140 320 133 72 4.62 

Rhazya stricta 100 160 71 523 4.14 

Moringa oleifera 160 350 150 80 4.5 

Achyranthes aspera 120 240 142 17 4.21 

Ricinus communis 260 400 56 232 4.73 

 

The result of alkalinity, total hardness, chloride, sulphate and dissolved oxygen 

of the soil is shown in the table 4-2. It is revealed that alkalinity in the soil is due 

to the presence of bicarbonate compound, carbonates and hydroxides. The main 

sources of alkalinity are rocks and sediments of weathering. The test of soil is 

turned bitter and crop production is reduced due to highly alkalini ty. The total 

hardness shows the presence of the magnesium and calcium in the soil. Sulphate 

is present in the soil. The higher SO4
2-

 concentration which leads effect gastrointestinal 

irritation and cathartic effect. Dissolved oxygen is most important for life which is 

required for breathe of living organism. Chloride is present in the soil includes 

inorganic substances, fertilizers, agriculture landfill, irrigation wastes animal 

feeds and contaminated sea water. The chloride is formed complex with metal 

ions to make soluble salts. 
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Table 4- 3 Principle Macrominerals composition in the soil and medicinal plants. 

Botanical name of 

plants 
Parts 

Calcium 

mg/Kg 

Iron  

mg/Kg 

Potassium 

mg/Kg 

Magnesium 

mg/Kg 

Sodium   

mg/Kg 

Solanum 

Surrattense 

Soil 1704.8 194.5 63.76 541.52 340.4 

Roots 12640 112.34 1221.6 870.2 1760 

Stem 16000 212.8 1349.6 903.3 1360 

Leaves 17360 437.76 1257.6 912.8 1736 

Flowers 2656 289.04 1278.4 695.4 1600 

Fruits 1840 19.12 1274.4 728.1 504 

Rhazya Stricta 

Soil 1741.6 175 65.44 519.28 152 

Roots 3360 249.2 1055.2 455.4 800 

Stem 2000 337.92 1214.4 660.2 368 

Leaves 9760 114.72 1312 988.8 1048 

Flowers 2100 156 1132 1250 700 

Seeds 2080 154.32 1245.6 1530 2480 

Moringa oleifera 

Soil 1701 198.2 55 535 320 

Roots 12640 35.12 1204.8 864.2 1768 

Stem 16000 312.48 1212.8 903.1 1136 

Leaves 17360 625.52 1312.8 562.9 1680 

Flowers 2656 460.88 1101.6 679.6 1300 

Seeds 1840 10.96 1200 650.5 1600 

Achyranthes aspera 

Soil 1816.8 158.9 122.32 528.08 296.8 

Roots 3760 637.2 1280 618.7 1760 

Stem 9120 340.56 1284.8 971.2 1752 

Leaves 11280 371.44 1361.6 669.8 608 

Seeds 2100 1115.2 1338.4 567.5 1600 

Ricinus communis 

Soil 1524.8 190 124.72 611.04 274.64 

Roots 2960 211.28 1235.2 693.9 1384.8 

Stem 4664 371.68 1333.6 767.2 1056.8 

Leaves 2048 169.84 1093.6 757.3 971.2 

Flowers 8100 207.2 866.4 1039.3 1100 

Seeds 9760 169.28 1245.6 1122.6 1576.8 
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The result of comparison of minerals in the soil and different parts of medicinal 

plants is shown in the table 4-3. The higher concentration of iron were 

investigated in the roots of plants which may be due to higher absorption 

capability of iron in the roots of plants, Or higher concentration of iron in the 

soil. The highest concentration potassium is presence in the leafy materials than 

other nutrients. One major feature of potassium is the high rate is taken up by 

plant tissues. The absorption of potassium depends on the types of soil. 
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Table 4- 4 Trace elemental composition in the soil and medicinal plants. 

Note:  (BDL) Below Detection Limit, (BN) Botanical Name, (SS) Solanum 

Surrattense, (RS) Rhazya Stricta, (MO) Moringa oleifera, (AA) Achyranthes 

aspera, (RC) Ricinus communis. 

 

 

B.N Parts 
Chromium 

mg/Kg 

Lead 

mg/Kg 

Cadmium 

mg/Kg 

Nickel 

mg/Kg 

Zinc 

mg/Kg 

Copper 

mg/Kg 

Manganese 

mg/Kg 

Cobalt 

mg/Kg 

SS 

Soil 21.28 3.52 0.2 6.56 1323.2 47.44 480.8 55.28 

Roots 4 14.64 BDL 3.52 38.48 BDL 20.96 7.6 

Stem 3.04 0.32 BDL 3.28 30.16 BDL 9.6 BDL 

Leaves 0 25.28 BDL 3.44 24.48 6.96 BDL 8.76 

Flowers 2.48 9.12 BDL 3.04 37.76 BDL BDL BDL 

Fruits  4.88 20.96 BDL 3.44 8.48 BDL 19.96 3.6 

RS 

Soil 6.16 5.12 0.129 8.4 856 45.92 361.68 34.64 

Roots 0.32 17.44 BDL 2.32 26.32 BDL BDL BDL 

Stem 0 3.52 BDL 2.64 27.2 8.08 44.08 6.88 

Leaves 7.68 4.88 BDL 2.96 38.48 BDL 59.04 BDL 

Flowers 0 11.68 BDL 0.64 20.8 9.76 BDL BDL 

Seeds 0 BDL BDL 2.4 56.48 BDL BDL 15.24 

MO 

Soil 20.4 4.2 0.22 7.4 1204 50 450 45.1 

Roots 0 0.56 BDL 1.68 2.24 BDL 45.04 BDL 

Stem 0 5.68 BDL 2.72 15.2 BDL BDL 25.68 

Leaves 0 10.8 BDL 3.12 17.6 BDL BDL BDL 

Flowers 0.8 15.24 BDL 1.52 14.64 19.12 BDL BDL 

Seeds 0 BDL BDL 2.8 26 4.8 BDL BDL 

AA 

Soil 3.12 5.0 0.24 6.72 752.08 49.2 210.4 35.44 

Roots 0 14.72 BDL 0.88 16.08 20.68 BDL 1.68 

Stem 0 3.76 BDL 2.64 24 BDL BDL BDL 

Leaves 0.56 12.96 BDL 2.48 20.16 BDL BDL 17.2 

Seeds 0 14.72 BDL 1.76 18.16 17.72 40.2 BDL 

RC 

Soil 24.08 2.64 0.248 6.64 952.8 37.6 308.16 40.32 

Roots 0 BDL BDL 1.2 BDL 64.8 BDL BDL 

Stem 0 3.28 BDL 1.92 1.12 49.12 BDL BDL 

Leaves 0 1.28 BDL 2.08 1.28 22.48 BDL BDL 

Flowers 0 1.54 BDL 1.12 54 20.24 BDL BDL 

Seeds 0 BDL BDL 1.68 BDL 20.8 BDL BDL 



 

 
73  

The result comparison of trace elements in the soil and different parts of 

medicinal plants is shown in the table 4-4. The result of manganese was observed 

range from (308-480 mg/Kg) which is higher than reported range (111-247 

mg/Kg). Present finding copper was observed range from (37-50 mg/Kg) lower 

than reported range between (10-71 mg /Kg). The result of cadmium was 

observed which is related to previous result [223]. Present finding chromium was 

observed range from (6-21 mg/Kg) lower than reported range between (2.6-30 

mg/Kg). The result of lead was observed range between (2.6-5.1 mg/Kg) lower 

than reported range between (2.0-16.5 mg/Kg). The result of iron was observed 

range between (158.9-198.2 mg/Kg) which is lower than reported range between 

(274-341 mg/Kg) [223]. The plants get sufficient concentration of the trace 

heavy metals from the soil where plants grow. The higher concentration of trace 

heavy metals including copper present in the underground parts of the plants may 

be due to plants have absorption capacity to get the trace heavy metals from 

soils. Copper is very essential for the growth plants. 
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PART-2: PHYOTCHEMICAL STUDIES OF SOME SELECTED 

ETHNOMEDICINAL PLANTS 

Phytochemical play a vital role in the healing of various types diseases and also 

used in the traditional and modern medicine. Extraction procedure depends on 

the nature of the solvent including their effects on the rate of polarity, 

composition, diversity in quality and quantity of phytochemicals are being 

extracted [22, 224]. The two solvents are used for extraction including Methanol 

and aqueous. The methanol extract was found to be most efficient in qualitative 

and quantitative extraction of phytochemical. Phytochemical contribute 

significant biological activities including antidiabetic, hypoglycemic, 

antimicrobial, antioxidant, anti-inflammatory, antimalarial, anticarcinogenic, 

anticholinergic, antileprosy activities etc [225]. Extraction procedure depends on 

the nature of the solvent including their affect the rate of polarity, composition, 

diversity in quality and quantity of phytochemical being extracted [22, 223]. It is 

well investigated that extracted phytochemical in the plants are aromatic or 

saturated in nature and their extraction is favored initially by solvents  including 

aqueous and methanol [224]. For example, if high temperature during tissue 

grinding may lead to denature some chemical constituent. Different solvents 

alone or combination or different concentration of solvents are used to find out 

the maximum recovery of phytochemical because of different composition of 

phytochemical in the different plants which depends on extraction of solvent. 

Various extraction procedures have been done for preparation of herbal 

medicine. It is revealed from the results that an appreciable quantity of 

phytochemical includes phenolic compound, saponin, alkaloid, steroid, tannin, 

flavonoid, glycoside, terpenoid, protein, carbohydrate and amino acid is present 

in the aqueous plant extract. Aqueous extract showed the maximum 

phytochemical when compared with the methanol extract whereas methanol 

extract better than aqueous for the extraction of phenolic compound, flavonoid 

and tannin. It is observed that appreciable amount of mostly phytochemicals is 

present in the Rhazya stricta plants as compared to other plants. It is observed 

that appreciable amount of alkaloid is present in these medicinal plants except 

Achyranthes aspera. Alkaloid plays huge role in human disease and these plants 

can be used as major bio sources of recent synthetic drugs. The screening of 
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phytochemical selected medicinal plants revealed that phytochemical includes 

phenolic compound, flavonoid, tannin, alkaloid, saponin, glycoside, 

carbohydrate, protein and amino acid were prominently present and results are 

depicted in the table 4-5 - table 4-14. Medicinal plant is one of the chief 

bioresources of the traditional medicine all over the world [226]. 
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Table 4- 5 Phytochemical screening of methanolic extract of different parts of 

Solanum Surrattense. 

Note. (+++) Appreciable amount; (++) Moderate amount; (+) Trace amount and 

(-) absent 

 

 

 

 

 

S.N              Test Root Stem Leave Flower Fruit  

1.  

 

 

Alkaloids 

Mayer’s Test - ++ - - - 

Wagner’s Test - ++ - - - 

Dragendorff’s Test - ++ - - - 

Hager’s Test - ++ - - - 

2.  

 

Phenolic compounds and tannins 

FeCl3 Test + ++ ++ + + 

Lead Acetate ++ ++ +++ +++ ++ 

3.  

Flavonoids 

NaOH Test  ++ ++ +++ + + 

Shinoda Test ++ ++ +++ + + 

4.  
Saponins 

Foam Test +++ ++ +++ ++ +++ 

5.  

 

Protein and amino acids 

Ninhydrin Test + + + + + 

Biuret Test ++ + + + + 

6.  

Carbohydrates 

Molisch’s Test ++ + + +++ +++ 

Benedict’s Test ++ +++ + + + 

Fehling Test ++ + + +++ ++ 

7.  

Glycosides 

Legal’s Test - - - ++ +++ 

Kellar Killani - - - ++ +++ 

8.  

Tests for steroids and triterpenoids 

Lib- burchard +++ +++ + +++ +++ 

Salkowski test: +++ +++ - +++ +++ 

9.  
Fat and oils 

Saponification + + + ++ +++ 

10.  
Vitamin C 

DNPH Test:  + - ++ ++ + 
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Table 4- 6 Phytochemical screening in the aqueous extract of different parts of 

the Solanum Surrattense. 

Note. (+++) Appreciable amount; (++) Moderate amount; (+) Trace amount and 

(-) absent 

 

 

 

S.N Test Root Stem Leave Flower Fruit  

1.  

 

1.  

Alkaloids. 

Mayer’s Test + - - + +++ 

Wagner’s Test + - - + +++ 

Hager’s Test + - - + +++ 

Dragendorff’s  + - - + +++ 

2.  

 

Phenolic compounds and tannins 

FeCl3 Test +++ +++ +++ - +++ 

Lead Acetate +++ +++ +++ - +++ 

3.  

Flavonoids 

NaOH Test  ++ + - - + 

Shinoda Test ++ + - - + 

4.  
Saponins 

Foam Test ++ +++ +++ ++ ++ 

5.  

Protein and amino acids 

Ninhydrin Test +++ +++ +++ +++ +++ 

Biuret Test +++ +++ +++ +++ +++ 

6.  

Carbohydrates 

Molisch’s Test +++ +++ +++ +++ +++ 

Benedict’s Test +++ +++ +++ +++ +++ 

Fehling Test +++ +++ +++ +++ +++ 

7.  

Glycosides 

Legal’s Test - ++ +++ ++ ++ 

Kellar Killani - ++ +++ ++ - 

8.  

Tests for steroids and triterpenoids 

Lib- burchard +++ +++ ++ +++ +++ 

Salkowski test: ++ +++ ++ + ++ 

9.  
Fat and oils 

Saponification + + + + ++ 

10.  
Vitamin C 

DNPH Test:  +++ + ++ ++ ++ 
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Table 4- 7 Screening of phytochemical in methanolic extract of different parts of 

Moringa oleifera. 

Note. (+++) Appreciable amount; (++) Moderate amount; (+) Trace amount and 

(-) absent 

 

 

 

 

 

S.N Test Root Stem Leave Flower Seed 

1. 

 

 

 

Alkaloids 

Mayer’s Test - - + - - 

Wagner’s Test - - + - - 

Hager’s Test - - + - - 

Dragendorff’s  - - + - - 

2. 

 

Phenolic compounds and tannins 

FeCl3 Test + +++ + + + 

Lead Acetate +++ +++ + +++ + 

3. 

Flavonoids 

NaOH Test  - - + - ++ 

Shinoda Test - - + - ++ 

4. 
Saponins 

Foam Test ++ + + ++ +++ 

5. 

 

Protein and amino acids 

Ninhydrin Test +++ - - - +++ 

Biuret Test + +++ + + + 

6. 

Carbohydrates 

Molisch’s Test +++ +++ + ++ +++ 

Benedict’s Test +++ + +++ ++ + 

Fehling Test +++ +++ + + + 

7. 

Glycosides 

Legal’s Test + + - + + 

Kellar Killani + + - + + 

8. 

Tests for steroids and triterpenoids 

Lib- burchard +++ +++ +++ +++ +++ 

Salkowski test: +++ +++ +++ +++ +++ 

9. 
Fat and oils 

Saponification + + + ++ +++ 

10. 
Vitamin C 

DNPH Test:  - - - - - 
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Table 4- 8 Screening of phytochemical in aqueous extracts of different parts of 

Moringa oleifera 

Note. (+++) Appreciable amount; (++) Moderate amount; (+) Trace amount and 

(-) absent 

 

 

 

 

 

S.N Test Root Stem Leave Flower Seed 

1. 

 

 

 

Alkaloids. 

Mayer’s Test - - + - ++ 

Wagner’s Test - - + - ++ 

Hager’s Test - - + - ++ 

Dragendorff’s  - - + - ++ 

2. 

 

Phenolic compounds and tannins 

FeCl3 Test +++ +++ +++ +++ +++ 

Lead Acetate +++ +++ +++ +++ +++ 

3. 

Flavonoids. 

NaOH Test  ++ - - + + 

Shinoda Test ++ - - ++ + 

4. 
Saponins 

Foam Test + + + ++ +++ 

5. 

 

Protein and amino acids 

Ninhydrin Test +++ +++ +++ +++ +++ 

Biuret Test + + + + + 

6. 

Carbohydrates 

Molisch’s Test + + +++ +++ +++ 

Benedict’s Test + + +++ +++ +++ 

Fehling Test + + +++ +++ +++ 

7. 

Glycosides 

Legal’s Test + - +++ - - 

Kellar Killani + - +++ - - 

8. 

Tests for steroids and triterpenoids 

Lib- burchard ++ - +++ +++ + 

Salkowski test + - - +++ - 

9. 
Fat and oils 

Saponification + + + + + 

10. 
Vitamin C 

DNPH Test - - + - - 
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Table 4- 9 Qualitative phytochemicals analysis in the aqueous extract of 

different parts of the Rhazya Stricta. 

Note. (+++) Appreciable amount; (++) Moderate amount; (+) Trace amount and 

(-) absent. 

 

 

 

 
 

S.N Test Root Stem Leave Flower Seed 

1. 

 

 

 

Alkaloids 

Mayer’s Test +++ +++ +++ - + 

Wagner’s Test +++ +++ +++ - + 

Hager’s Test +++ +++ +++ - + 

Dragendorff’s  +++ +++ +++ - + 

2. 

 

Phenolic compounds and tannins 

FeCl3 Test + + +++ - ++ 

Lead Acetate + +++ +++ - ++ 

3. 

Flavonoids 

NaOH Test  +++ - + - ++ 

Shinoda Test ++ - + - ++ 

4. 
Saponins 

Foam Test +++ +++ ++ ++ +++ 

5. 

 

Protein and amino acids 

Ninhydrin Test +++ +++ +++ +++ +++ 

Biuret Test +++ +++ +++ +++ +++ 

6. 

Carbohydrates 

Molisch’s Test +++ +++ + + + 

Benedict’s Test +++ +++ ++ +++ ++ 

Fehling Test +++ +++ + +++ ++ 

7. 

Glycosides 

Legal’s Test - +++ ++ ++ - 

Kellar Killani - +++ ++ ++ - 

8. 

Tests for steroids and triterpenoids 

Lib- burchard +++ +++ +++ +++ + 

Salkowski test: ++ + + ++ +++ 

9. 
Fat and oils 

Saponification + + + + + 

10. 
Vitamin C 

DNPH Test:  - - - - - 
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Table 4- 10 Qualitative phytochemical analysis in the methanolic extract of 

different parts of the Rhazya Stricta. 

Note. (+++) Appreciable amount; (++) Moderate amount; (+) Trace amount and 

(-) absent. 

 

 

 

 

 

S.N Test Root Stem Leave Flower Seed 

1. 

 

 

 

Alkaloids 

Mayer’s Test +++ +++ - - - 

Wagner’s Test + + - - - 

Hager’s Test ++ +++ - - - 

Dragendorff’s  +++ +++ - - - 

2. 

 

Phenolic compounds and tannins 

FeCl3 Test + + ++ - ++ 

Lead Acetate + +++ +++ - ++ 

3. 

Flavonoids 

NaOH Test  - - - + ++ 

Shinoda Test - - - + ++ 

4. 
Saponins 

Foam Test ++ +++ +++ ++ - 

5. 

 

Protein and amino acids 

Ninhydrin Test +++ + - +++ ++ 

Biuret Test +++ +++ +++ +++ ++ 

6. 

Carbohydrates 

Molisch’s Test +++ + + ++ ++ 

Benedict’s Test +++ +++ +++ + + 

Fehling Test +++ +++ + ++ + 

7. 

Glycosides 

Legal’s Test +++ ++ + ++ + 

Kellar Killani +++ ++ + ++ + 

8. 

Tests for steroids and triterpenoids 

Lib- burchard +++ +++ +++ +++ +++ 

Salkowski test: +++ +++ +++ +++ +++ 

9. 
Fat and oils 

Saponification + + + ++ ++ 

10. 
Vitamin C 

DNPH Test:  - - - - - 



 

 
82  

Table 4- 11 Phytochemical screening in aqueous extract of different parts of 

Achyranthes Aspera. 

Note. (+++) Appreciable amount; (++) Moderate amount; (+) Trace amount and 

(-) absent 

 

 

 

 

 

S.N Test Root Stem Leave Seed 

1. 

 

 

 

Alkaloids 

Mayer’s Test - - - - 

Wagner’s Test - - - - 

Hager’s Test - - - - 

Dragendorff’s  - - - - 

2. 

 

Phenolic compounds and tannins 

FeCl3 Test ++ +++ +++ +++ 

Lead Acetate +++ +++ +++ +++ 

3. 

Flavonoids 

NaOH Test  - + - - 

Shinoda Test - + - - 

4. 
Saponins 

Foam Test +++ ++ +++ +++ 

5. 

 

Protein and amino acids 

Ninhydrin Test - +++ +++ +++ 

Biuret Test + + + + 

6. 

Carbohydrates 

Molisch’s Test +++ +++ +++ +++ 

Benedict’s Test ++ +++ ++ ++ 

Fehling Test ++ +++ ++ ++ 

7. 

Glycosides 

Legal’s Test - ++ + - 

Kellar Killani - ++ + - 

8. 

Tests for steroids and triterpenoids 

Lib- burchard ++ +++ +++ +++ 

Salkowski test: +++ +++ +++ +++ 

9. 
Fat and oils 

Saponification + + + + 

10. 
Vitamin C 

DNPH Test:  - +++ +++ - 
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Table 4- 12 Phytochemical screening in methyl alcohol extract of different parts 

of Achyranthes Aspera 

Note. (+++) Appreciable amount; (++) Moderate amount; (+) Trace amount and 

(-) absent 

 

 

 

 

 

S.N Test Root Stem Leave Seed 

1. 

 

 

 

Alkaloids 

Mayer’s Test - - - - 

Wagner’s Test - - - - 

Hager’s Test - - - - 

Dragendorff’s  - - - - 

2. 

 

Phenolic compounds and tannins 

FeCl3 Test + + + + 

Lead Acetate + +++ + + 

3. 

Flavonoids. 

NaOH Test  + + + + 

Shinoda Test + + + + 

4. 
Saponins 

Foam Test +++ +++ ++ +++ 

5. 

 

Protein and amino acids 

Ninhydrin Test - + - - 

Biuret Test + + + + 

6. 

Carbohydrates 

Molisch’s Test +++ +++ +++ +++ 

Benedict’s Test +++ ++ ++ +++ 

Fehling Test +++ +++ +++ +++ 

7. 

Glycosides 

Legal’s Test - - - - 

Kellar Killani - - - - 

8. 

Tests for steroids and triterpenoids 

Lib- burchard +++ +++ +++ +++ 

Salkowski test: +++ +++ +++ +++ 

9. 
Fat and oils 

Saponification + + + + 

10. 
Vitamin C 

DNPH Test:  - + + - 
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Table 4- 13 Phytochemical screening in aqueous extract of different parts of 

Ricinus communis 

Note. (+++) Appreciable amount; (++) Moderate amount; (+) Trace amount and 

(-) absent 

 

 

 

 

 

S.N Test Root Stem Leave Flower Seed 

1. 

 

 

 

Alkaloids 

Mayer’s Test - - - - ++ 

Wagner’s Test - - - - ++ 

Hager’s Test - - - - ++ 

Dragendorff’s  - - - - ++ 

2. 

 

Phenolic compounds and tannins 

FeCl3 Test +++ +++ +++ +++ +++ 

Lead Acetate +++ +++ +++ +++ +++ 

3. 

Flavonoids. 

NaOH Test  ++ ++ ++ ++ ++ 

Shinoda Test ++ ++ ++ ++ ++ 

4. 
Saponins 

Foam Test +++ +++ +++ +++ +++ 

5. 

 

Protein and amino acids 

Ninhydrin Test +++ +++ +++ +++ +++ 

Biuret Test +++ +++ +++ +++ +++ 

6. 

Carbohydrates 

Molisch’s Test +++ ++ +++ ++ ++ 

Benedict’s Test ++ + +++ + + 

Fehling Test ++ ++ + ++ + 

7. 

Glycosides 

Legal’s Test ++ + ++ - - 

Kellar Killani ++ + ++ - - 

8. 

Tests for steroids and triterpenoids 

Lib- burchard +++ ++ +++ +++ - 

Salkowski test: +++ ++ - +++ - 

9. 
Fat and oils 

Saponification + + + + + 

10. 
Vitamin C 

DNPH Test:  - - + - - 
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Table 4- 14 Phytochemical screening in methanol extract of different parts of 

Ricinus communis 

Note. (+++) Appreciable amount; (++) Moderate amount; (+) Trace amount and 

(-) absent 

 

 

 

S .N Test Root Stem Leave Flower Seed 

1. 

 

 

 

Alkaloids 

Mayer’s Test - - - - + 

Wagner’s Test - - - - + 

Hager’s Test - - - - + 

Dragendorff’s  - - - - + 

2. 

 

Phenolic compounds and tannins 

FeCl3 Test ++ +++ +++ + ++ 

Lead Acetate +++ ++ +++ + ++ 

3. Flavonoids. 

NaOH Test  ++ ++ ++ ++ - 

Shinoda Test ++ ++ ++ ++ - 

4. Saponins 

Foam Test ++ ++ +++ ++ + 

5. 

 

Protein and amino acids 

Ninhydrin Test +++ +++ +++ +++ +++ 

Biuret Test + +++ + + +++ 

6. Carbohydrates 

Molisch’s Test +++ +++ + +++ + 

Benedict’s Test ++ + +++ ++ + 

Fehling Test ++ +++ + +++ +++ 

7. Glycosides 

Legal’s Test + + - + + 

Kellar Killani + + - + + 

8. Tests for steroids and triterpenoids 

Lib- burchard +++ +++ +++ +++ +++ 

Salkowski test +++ +++ ++ +++ +++ 

9. Fat and oils 

Saponification + + + + + 

10. Vitamin C 

DNPH Test:  - - + - - 
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The result of the saponin screening of the solanum surrattense extract is shown 

in the table 4-5 and table 4-6. The appreciable amount of saponin was indicated 

in the root, stem, leave and fruit of solanum surrattense. In the table 4-7 and 

table 4-8 the appreciable amount of saponin was recorded in the seed of Moringa 

oleifera, moderate amount of saponin in the roots and flowers of Moringa 

oleifera. In the table 4-9 and table 4-10, the appreciable amount of saponin is 

present in the root, stem, leave, flower and seed of Rhazya stricta. The result of 

saponin screening of Achyranthes aspera extract is shown in table 4-11 and table 

4-12. The appreciable amount of saponin is present in the root, stem, leave, and 

seed of Achyranthes aspera whereas result of saponin screening of the Ricinus 

communis extract is shown in the table 4-13 and table 4-14. The appreciable 

amount of saponin was investigated in the roots, stem, and leaves, flowers and 

seeds of Ricinus communis. It is great advantage to the consumers because of 

saponin have highly valuable medicinal properties including anticancer, 

antimalarial, antimicrobial, antiplasmodial, antidiabetic, antiproliferative, 

antiatherosclerosis, antipsoriatic, antiallergic, anti-inflammatory, insecticidal and 

molluscicidal activities against obesity and they produce inhibitory effect on 

inflammation [227-233], coagulating and precipitating and red blood cells, 

synthesis of foam in the water, cholesterol binding properties, hemolytic activity, 

bitterness and cholesterol binding properties [234,235]. It is also used in 

vaccination of veterinary includes adjuvant (e.g.  Vaccine of mouth and foot 

disease and to increase immune response [236]. The result of steroid and 

terpenoid of the solanum surrattense extract is shown in the table 4-5 and table 

4-6. The appreciable amount of steroid and terpenoid are recorded in the root, 

stem, flower and fruit of solanum surrattense. The results of steroid and 

terpenoids in the Moringa oleifera extracts are shown in the table 4-7 and table 

4-8. The appreciable amount steroid and terpenoid are investigated in the 

methanol extract of root, stem, leave, flower and seed of Moringa oleifera. It is 

observed that steroid and terpenoids are the more extracted in the methanol 

extract as compared to aqueous extract. The results of steroid and terpenoids 

screening of Rhazya stricta extract are shown in the table 4-9 and table 4-10. 

The appreciable amount of steroid and terpenoid are indicated in the methanol 

extract of root, stem, leave, flower and seed of Rhazya stricta. In the table 4-7 

and table.4-8, it is investigated that the appreciable amount steroid and terpenoid 
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were investigated in the root, stem, leave, and seeds of Achyranthes aspera. In 

the table 4-9 and table 4-10, the appreciable amount of steroids and terpenoids 

are recorded in the root, stem, leave, flower and seed of Ricinus communis. 

These steroid is possessed medicinal properties including responsible for 

cholesterol-reducing properties and also to help in regulating the immune 

response [237] Terpenoid is the most essential and primary constituents of the 

essential oils that are present in the various types of plants. These have functions 

of defense or signals against indirect defense, against herbivory and other 

enemies [238]. There is nearly 40,000 terpenoid play diverse applications 

include chemical industries, pharmaceuticals, and pesticides, fragrance, 

disinfectants and flavouring agents [239]. Medicinal properties of terpenoids 

have been investigated including anticancer, antibacterial, antiviral, antimalarial 

antiviral, anti-inflammatory, chemopreventive and inhibit cholesterol synthesis 

[240-244]. It has huge medicinal properties such as, prevention and therapy of 

cancer, anti-allergenic, antimicrobial, antiviral, and antifungal, antiparasitic, 

antispasmodic, anti-inflammatory, antihyperglycemic, and immunomodulatory 

properties [245, 446] It can be used as protective substances in storing 

agriculture products insecticidal properties [247]. Glycoside in the table 4-5 and 

table 4-6. It is determined that the appreciable amount of glycoside is present in 

the fruits and leaves of solanum surrattense while absence of glycoside in the 

roots of solanum surrattense. In the table 4-7 and table 4-8, the appreciable 

amount of glycoside is observed in the leave of Moringa oleifera. In the table 4-

9 and table.4-10, the appreciable amount of glycoside is indicated in the roots 

and stems of Rhazya stricta. In the table 4-11 and table 4-12, it has observed that 

the moderate amount of glycoside is present in the stem of Achyranthes aspera, a 

trace amount of glycoside in the leaves of Achyranthes aspera and absence of 

glycoside in the roots and seeds of Achyranthes aspera. The result of glycoside 

screening of Ricinus communis extract has been shown in table 4-13 and table.4-

14. The moderate amount of glycoside is recorded in the root, leave of Ricinus 

communis and trace amount of glycoside in the stem, flower and seed of Ricinus 

communis. Glycosides have huge therapeutic present in the approximately every 

medicinal plant [248]. Cardiac glycosides have numerous medicinal activities as 

anticancer [249], against melanoma, neuroblastoma breast, prostate, lung, 

pancreatic cancers, renal adenocarcinoma and leukaemia [250]. It has been 
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reported that digoxin cardiac glycoside is administered aschemotherapy which 

leads to enhance the survival of patients overall and to receive chemotherapy for 

healing of head, colorectal, neck, hepatocellular, breast carcinoma [251]. The 

cardiac glycoside is used for the healing of cardiovascular diseases [252]. The 

results of fats and oil screening of solanum surrattense extract are shown in the 

table 4-5 to table.4-14. Present finding indicates seeds of all selected medicinal 

plants are richest sources of fat and oil while appreciable amount of vitamin C is 

present in the solanum surrattense, Achyranthes aspera and trace amount present 

in the leaves of moringa oleifera and Ricinus communis. 
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FIGURE 4- 1 PHYSIOCHEMICAL CONTENT IN DIFFERENT PARTS OF 

SOLANUM SURRATTENSE. 

In the Figure 4-1, it has been revealed that the highest concentration (80 %) of 

moisture in the leaves of and the lowest concentration (16 %) was recorded in 

the flower while substantial concentration of moisture in the stem, root and fruit 

of Solanum Surrattense. The highest concentration (15.4 %) of ash in the roots 

and the lowest concentration (3.5 %) were recorded in the leaves of Solanum 

Surrattense while substantial concentration of ash was recorded from leaves, 

stem, and fruit of Solanum Surrattense. 
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FIGURE 4- 2 PHYSIOCHEMICAL CONTENT IN THE DIFFERENT PARTS 

OF MORINGA OLEIFERA. 

Moisture and ash content have been determined the result is shown in Figure 4-2. 

The highest concentration (83 %) of moisture in the roots and the lowest 

concentration (76 %) were recorded in the seeds of Moringa oleifera. The 

highest concentration of ash (21 %) in the roots and the lowest concentration 

(13.9 %) were recorded in the leaves of Moringa oleifera. 
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FIGURE 4- 3PHYSIOCHEMICAL CONTENT IN PARTS OF THE RHAZYA 
STRICTA. 

Moisture and ash content result is shown in the figure 4-3. It has been observed 

that the highest concentration of moisture in the stem (76 %) and the lowest 

concentration in the seed (30 %) of the Rhazya stricta. The highest concentration 

of ash was recorded in the root (13 %) and the lowest concentration in the leave 

(4.8 %) of Rhazya stricta. 
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FIGURE 4- 4PHYSIOCHEMICAL CONTENT IN DIFFERENT PARTS OF 

ACHYRANTHES ASPERA. 

In the figure 4-4, the moisture and ash content result are shown. The higher 

concentrations of moisture content (51.2 %) in the stem, the lower concentration 

(30 %) were recorded in the seed of the Achyranthes aspera. The higher 

concentration of ash (20 %) in the seed and the lower concentration (6.6 %) were 

investigated in the roots of the Achyranthes aspera. 

 

 

 

 

 

 

 

0

5

10

15

20

25

30

35

40

45

50

55

60

65

70

75

80

85

90

95

100

Roots Stems Leaves Seeds

P
er

ce
n
ta

g
e 

  

Achranthes aspera 

Physiochemical Content 

Moiture Ash



 

 
93  

 

 

 

FIGURE 4- 5 PHYSIOCHEMICAL CONTENT IN THE PARTS OF RICINUS 
COMMUNIS. 

In the figure 4-5 the result of moisture and ash content is shown. The highest 

percentage of moisture (81 %) is in the root and the lowest concentration (52 %) 

in the leaves of Ricinus communis plants while substantial concentration of 

moisture is recorded in the stems, flowers, and seeds. The highest concentration  

(18 %) of ash in the roots and the lowest concentration (9 %) in the stem of 

Ricinus communis. 
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Table 4- 15 Moisture content in different parts of selected medicinal plants. 

Botanical name of 

plants 

Moisture Percentage 

Roots Stems Leaves Flowers Seeds 

Solanum surrattense 72 68 80 16 (Fruit) 71 

Rhazya stricta 56 76 75 73.8 30 

Moringa oleifera 83 82 77 78.2 24 

Achyranthes aspera 43.4 51.2 38.6 NS 30 

Ricinus communis 81 80 52 76 60 

 

The comparison of moisture content in the selected medicinal plants is shown in 

the table 4-15. The highest concentration of moisture is recorded in the Moringa 

oleifera and the lowest concentration in the Achyranthes aspera while the 

highest percentage of moisture are present in the roots and stems of most of  

plants as compared to other part of plants. Water content of the plant depends on 

the part of the plant and types of plant where it is also stored, nature of the soil 

and the climatic conditions. Fruits store maximum amount of water than other 

parts of plant [253]. The relatively low moisture content leads to prevent the 

growth of microorganisms and long storage life. The variations of the 

phytochemical are present in the plants’ parts that may be due to the geography, 

soil-water-plant evapotranspiration of the environment [254], climatic and 

storage conditions [255]. 
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Table 4- 16 Ash content of the five selected medicinal plants. 

S.N Botanical name of plants 

Ash Percentage 

Roots Stems Leaves Flowers Seeds 

1 Solanum surrattense 15.42 8.04 3.54 11.4 (Fruits) 8.76 

2 Rhazya stricta 4.8 13 9 10 6 

3 Moringa oleifera 21 13.9 20 22 20 

4 Achyranthes aspera 6.6 10.3 19.7 NS 8 

5 Ricinus communis 18 9 10 12 10 

 

The comparison of ash content in the selected plant is shown in the table 4-16. 

The highest concentration of ash is recorded in the Moringa oleifera and the 

lowest concentration in the Achyranthes aspera plants while the highest 

percentage of ash is present in the roots of the plants as compared to other parts 

of plants. Ash contains inorganic substance of the plant during ash organic 

substances are destroyed from the sample. The high ash indicates of high 

deposition of mineral contents in the plants [256]. The inorganic residue (ash) 

after the removal of water and organic matter provide mineral within the sample 

[257].  
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FIGURE 4- 6 STANDARD CALIBRATION CURVE OF D-GLUCOSE 

The calibration of D- Glucose standard was constructed in the range of 20-

100µg/ml that depicted in the figure 4-6. The green color is produced in this 

method of reaction which is measured at 630 nm.  The obtained calibration curve 

showed good linearity with excellent regression coefficient (R
2
 = 0.9992) and 

conformed to Beer’s Law at 630 nm with a regression co-efficient (R
2
) = 0. 

9992. The plot has a slope 0.0078. 
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FIGURE 4- 7 STANDARD CALIBRATION CURVE OF BOVINE SERUM 

ALBUMIN 

The calibration of Bovine serum albumin standard was constructed in the range 

of 400-2000 µg /ml that depicted in the figure 4-7. This method is based on both 

folin reagent and Biuret reaction. In this reaction, the formation of blue strong 

color depends on the tryptophan and tyrosine amino acid content. BSA was used 

for standard curve of the total protein which were expressed as 2mg/ml BSA 

equivalent by using standard curve equation: y = 0.0006x + 0.0063, R
2
= 0.9999, 

where y is absorbance at 550 nm, measured by Double Beam Spectrophotometer 

and x is concentration of Bovine serum albumin. The obtained calibration curve 

showed good linearity with excellent regression coefficient (R
2
 = 0.9999). 

 

 

 

 

 

 

y = 0.0006x + 0.0063 

R² = 0.9999 

0

0.1

0.2

0.3

0.4

0.5

0.6

0.7

0.8

0.9

1

1.1

1.2

0 400 800 1200 1600 2000

A
b
so

rb
an

ce
 a

t 
5
5

0
n
m

  
 

Concentration of  Bovine Serum Albumin µg/ml 

Standard Curve of Total Protein  



 

 
98  

 

 

 

FIGURE 4- 8 BIOCHEMICAL CONTENT IN THE PART OF SOLANUM 
SURRATTENSE 

The result of carbohydrate and protein content is shown in the figure 4-8.The 

highest concentration (34.9 %) of carbohydrate is investigated in the fruits and 

the lowest concentration (9.3 %) in the stem while the highest concentration of 

protein (25.8 %) is recorded in the flower and the lowest concentration ( 3 % ) in 

the root of Solanum surrattense. 
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FIGURE 4- 9 RESULT BIOCHEMICAL CONTENT IN DIFFERENT PARTS 

OF MORINGA OLEIFERA. 

A carbohydrate and protein content result is shown in the figure 4-9. The highest 

concentration (30.7 %) of carbohydrate is seen in the roots and the lowest 

concentration (19.8 %) is in the stem while the highest concentration of protein 

(36. 7%) in the flower and the lowest concentration (3.6 %) were recorded in the 

roots of Moringa oleifera.  
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FIGURE 4- 10 RESULT OF BIOCHEMICAL CONTENT IN PARTS OF 

RHAZYA STRICTA. 

The result of carbohydrate and protein content is shown in the figure 4-10.The 

highest concentration of carbohydrate (34.9 %) is investigated in the stems and 

lowest concentration (23.4 %) in the flowers while the highest concentration 

protein (40.7 %) is investigated in the flowers and the lowest concentration in 

the flowers (10.8 %) of the Rhazya stricta.  
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FIGURE 4- 11 RESULT BIOCHEMICAL CONTENT IN PARTS OF 

ACHYRANTHES ASPERA 

The result of Carbohydrate and protein content is shown in the figure 4-11. The 

highest concentration of carbohydrate (43.5 %) is recorded in the roots the 

lowest concentration (25.9 %) in the stem of Achyranthes aspera while 

substantial concentration of carbohydrate in the leaves and seeds. The highest 

concentration of protein (8.5 %) in the leaves and the lowest concentration in the 

roots (2.9 %) of Achyranthes aspera. 
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FIGURE 4- 12 BIOCHEMICAL CONTENT IN DIFFERENT PARTS OF 

RICINUS COMMUNIS. 

The carbohydrate and protein content is shown in the Figure 4-12. The highest 

concentration of carbohydrate (29.4 %) is seen in the stem and the lowest 

concentration (10 %) in the leaves of Ricinus communis while substantial 

concentration of carbohydrate is recorded in the roots, seeds and flowers. The 

highest concentration of protein (15.9 %) is recorded in the leaves and the lowest 

concentration (3.2 %) in the stems of Ricinus communis plant while substantial 

concentration of protein in the flower, seed and root.  
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Table 4- 17 Carbohydrate content of selected medicinal plants 

S.N 
Botanical name of 

plants 

Carbohydrate Percentage 

Roots Stems leaves Flowers   Seeds  

1 Solanum surrattense 29 9.3 16.8 16.3 (Fruits) 34.9 

2 Rhazya stricta 26.5 34.9 27.6 23.4 31.6 

3 Moringa oleifera 30.7 28.3 28 27.3 19.8 

4 Achyranthes aspera 43.5 25.9 28.9 NS 26.5 

5 Ricinus communis 22.8 29.4 10 13.7 10.6 

 

The comparison of carbohydrate content is shown in the table 4-17. The highest 

percentage of carbohydrate is present in the roots of the plants as compared to 

other parts of plants. It is also an important structural materials and a source of 

energy [258]. Generally, carbohydrate is major parts of the diets which play an 

essential role to provide energy to cells including brain, muscles and blood. It is 

contributed to fat metabolism and spares proteins as sources of energy and 

performs as mild laxative for humans [259]. It is reported that the highest 

contents of carbohydrates are present in the plants between the months of 

January–March [260].It is also observed that the highest contents of 

carbohydrate are present in all the seasons in the plants which are grown near 

water streams in highly humid and hydric conditions [261]. The lowest contents 

of carbohydrate and the highest protein, nitrogen and phosphorus contents in the 

mosses from hydric habitats as compared drier habitats. However, the result is 

reflected by water and physical factors in the ecology with excessive climatic 

and rapid temperature fluctuations [262]. 
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Table 4- 18 Protein content in the parts of selected medicinal plants 

S.N 
Botanical name of 

plants 

Protein Percentage  

Roots Stems leaves Flowers   Seeds  

1 Solanum surrattense 3 3.7 13.9 25.8 (Fruit) 12.8 

2 Rhazya stricta 22.3 22.9 40.7 10.8 13.8 

3 Moringa oleifera 6.8 3.6 10.1 5.3 36.7 

4 Achyranthes aspera 4.6 3.9 8.9 NS 2.9 

5 Ricinus communis 7.1 3.2 15.9 10.8 11 

 

Comparison of protein content in the selected medicinal plants is shown in the 

table 4-18.  It is revealed that the highest percentage of protein was recorded in 

the Rhazya stricta as compared to other plants which provides Protein that has 

important role in the human diet and animal diet which can efficiently contribute 

to the daily requirement of protein [263]. Dietary protein is vital for formation 

and maintenance of tissues of body, enzyme, hormones and other substances 

necessary for the healthy functioning [264]. The plant food which possess caloric 

value more than 12 % from protein. It is considered as a good source of protein 

because it is reported that the higher concentration of protein is present in the 

winter season as compared to the rainy season and at the end of the growing 

seasons. It is also observed that protein synthesis is increased during low 

temperature [265-267]. The higher protein content is observed during winter 

season than other two seasons [261]. The involvement of energy from plants is 

the most essential and sufficient for the amount of protein that is required in the 

diet for energy which can be fully utilized [268]. 
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FIGURE 4- 13 STANDARD CALIBRATION CURVE OF GALLIC ACID 

The calibration of Gallic acid standard was constructed in the range of 20-100 µg 

/ml that is depicted in the figure 4-13. The Gallic acid was used as calibration 

curve for Total Phenolic Compounds. The formation of blue color in this method 

of reaction which has been measured at 760 nm. The concentration of Gallic acid 

100 µg/ml was conformed to Beer’s Law at 760 nm. The obtained calibration 

curve showed good linearity with excellent regression coefficient (R
2
 = 0.9999). 

The plot has a slope 0.015 and intercept = 0.0071. 
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FIGURE 4- 14 STANDARD CALIBRATION CURVE OF QUERCETIN 

DIHYDRATES 

The calibration of Quercetin dihydrates standard was used for Total flavonoid 

content in the range of 100-500 µg /ml that is depicted in the figure 4-14. 

Aluminium chloride forms acid stable complexes with the C-4 keto groups and 

C-3 or C-5 hydroxide group of flavones and flavonols. In addition, it also forms 

complexes with ortho dihydroxide groups in A/B rings of flavonoids. The 

concentration of quercetin standard solution (500 µg/ml) conformed to Beer’s 

Law at 510 nm with a regression co-efficient (R
2
) = 0.9999. The obtained 

calibration curve showed good linearity with excellent regression coefficient (R
2
 

= 0.9999). The plot has a slope 0.0008 and intercept = 0.0017.  
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FIGURE 4- 15 STANDARD CALIBRATION CURVE OF TANNIC ACID 

The calibration of tannic acid standard was constructed in the range of 200-1000  

µg /ml which is depicted in the figure 4-15. In this method, the formation of the 

blue color was measured at maximum absorption in the region of 510 nm. The 

concentration of tannic acid solution (1000 µg/ml) was conformed to Beer’s Law 

at 510 nm. The obtained calibration curve showed good linearity with excellent 

regression coefficient (R
2
 = 0.9999).The plot has a slope 0.0005.  
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FIGURE 4- 16 CALIBRATION CURVE OF BISMUTH (III) NITRATE 

PENTAHYDRATE (BIN3O9.5H2O) 

The calibration of bismuth (III) nitrate pentahydrate (BiN3O9.5H2On] is shown in 

the figure 4-16. In this method, the formation of the orange color which was 

measured at 435 nm and conformed by Beer’s law at 435 nm with regression co-

efficient (R
2
) = 0.9998. The plot has a slope (m) = 0.0015 and intercept = 

0.0001. The equation of standard curve is y = 0.0105x + 0.0001. Bismuth forms 

a yellow bismuth complex with thiourea in acetic medium of nitric acid and pH 

was maintained. The bismuth from complex with alkaloids was completely 

removed by disodium sulfide. If the concentration of thiourea was high, then 

precipitate was formed after addition of thiourea. The complex formed is 1:1 and 

the amount of bismuth corresponds to the amount of alkaloids present.  
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FIGURE 4- 17 PHYTOCHEMICAL CONTENT IN DIFFERENT PARTS OF 

SOLANUM SURRATTENSE 

The result of phenolic compound, flavonoid, tannin and alkaloid content are 

shown in the figure 4-17. The highest concentration of phenolic compounds in 

the leaves (2.26 %) and the lowest concentration were recorded in the flowers 

(1.45 %) of Solanum Surrattense. The highest concentration (1.4 %) of flavonoid 

in the leaves and the lowest concentration were recorded in the flowers (0.6  %) 

of Solanum Surrattense while substantial concentration of phenolic compound 

was recorded from, stem, roots, and fruits. The highest concentration of tannin 

(0.75 %) in the leaves and lowest concentration in the fruits (0.67 %) of Solanum 

Surrattense were also recorded. The highest concentration of alkaloid is found in 

the fruit (3.7 %), while substantial concentration was recorded in the flowers 

(0.88 %), stems (0.56 %) and roots (0.24 %) of Solanum Surrattense. 
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FIGURE 4- 18 PHYTOCHEMICAL CONTENT IN DIFFERENT PARTS OF 

MORINGA OLEIFERA 

Phenolic compound, flavonoid, tannin and alkaloid content results are shown in 

the figure 4-18. The highest concentration of phenolic compound in the leaves 

(2.3 %) and the lowest concentration were investigated in the roots (1.12  %) of 

Moringa oleifera. The highest concentration of flavonoid in the leave (1.01 %) 

and lowest concentration were also recorded in the roots (0.2 %) of Moringa 

oleifera plants. The highest concentration of tannin in the stem and flowers (0.64 

%) and lowest concentration in the seeds (0.61 %) of Moringa oleifera. The 

appreciable concentration of alkaloid in the seeds (1.55 %) and leaves (0.098 %) 

was observed. 
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FIGURE 4- 19 RESULT PHYTOCHEMICAL CONTENT IN DIFFERENT 

PARTS OF RHAZYA STRICTA 

The result of phenolic compound, flavonoid, tannin and alkaloid content is 

shown in the figure 4-19. The highest concentration (1.4 %) of phenolic 

compound in the leavesand the highest concentration of flavonoid in the stem 

(0.744 %) while lowest concentration in the seeds (0.3 %) of Rhazya stricta. The 

highest concentration (0.63 %) of tannin in the leaves and lowest concentration 

(0.57 %) were recorded in the flowers of Rhazya stricta. Theappreciable 

concentration (3.5 %) of alkaloid was recorded in the roots and in the leaves (2.7 

%) while substantial concentration of alkaloid was observed in the stem (1.2  % 

and seeds (0.133 %) of Rhazya stricta. 
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FIGURE 4- 20 PHYTOCHEMICAL CONTENT IN THE DIFFERENT PARTS 

OF ACHYRANTHES ASPERA 

The result of phenolic compound, flavonoid, tannin and alkaloid content is 

shown in the figure 4-20, the highest concentration of phenolic compound in the 

roots (2.31 %) and the lowest concentration were recorded in the stems (1.3 %) 

of Achyranthes aspera. The highest concentration of flavonoid in the roots (1.68 

%) and the lowest concentration were recorded in the leaves (0.29 %) of 

Achyranthes aspera. The highest concentration of tannin in the stem and seeds 

(0.62 %) and the lowest concentration in the roots (0.57 %) of Achyranthes 

aspera. all other parts of Achyranthes aspera showed absence of alkaloid. 
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FIGURE 4- 21 PHYTOCHEMICAL CONTENT INDIFFERENT PARTS OF 

RICINUS COMMUNIS 

Phenolic compound, flavonoid and tannin contents were determined and the 

result is shown in the figure 4-21. The highest concentration of phenolic 

compounds in the leaves (2.15 %) the lowest concentration was recorded in the 

flowers (1.26 %) of Ricinus communis. While the highest concentration of 

flavonoid in the leaves (1.46 %) and the lowest concentration was recorded in 

the leaves (0.59 %) of Ricinus communis. The highest concentration of tannin in 

the leaves (0.61 %) and the lowest concentration were recorded in the seeds 

(0.57 %) of Ricinus communis plants. The appreciable concentration of alkaloid 

was recorded in the seeds of Ricinus communis (0.98 %) and all other parts of 

Ricinus communis showed absence of alkaloid. 
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Table 4- 19 The percentage of phenolic compound content in selected medicinal 

plants 

S.N 
Botanical name of 

plants 

Phenolic compound Percentage 

Roots Stems leaves Flowers Seeds  

1 Solanum surrattense 1.7 1.82 2.26 1.45 1.54 

2 Rhazya stricta 1.33 1.24 1.4 1.28 1.3 

3 Moringa oleifera 1.12 2.21 2.3 1.53 1.54 

4 Achyranthes aspera 2.31 1.3 1.32 NS 1.64 

5 Ricinus communis 1.531 1.6 2.15 1.26 1.4 

Comparison of Phenolic compound in the selected medicinal plants is shown in 

the table 4-19. In the present investigation, the leaves of the mostly plants are 

found rich sources of phenolic compound as compared to other parts of plants. 

The highest content of phenolic compounds was found in the leaves of  solanum 

surrattense and Ricinus communis, Moringa oleifera, Rhazya strict and roots of 

the Achyranthes Aspera. Phenolic compounds play an important role to exhibit 

cellular defense mechanism in atherogenesis and cancer. It is a major group of 

antioxidative compounds which is more powerful than vitamin E. They have 

protective activities against LDL oxidation and prevent platelet aggregation. 

Phenolic compound is found in the medicinal plants and diet which have 

reported to possess many medicinal properties such as antioxidant and 

antimutagenic activities [269]. Phenolic compounds have different types of 

medicinal properties including anti-atherosclerosis, anti-inflammation, 

antiapoptosis, anti-carcinogen, antiaging, protection of cardiovascular, 

prevention of the angiogenesis, improvement of endothelial function and cell 

proliferation activities [270]. It is reported in the several studies that the plant 

and parts of plants are richest sources of phenolic compounds [271,272].  
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Table 4- 20 The percentage of flavonoid content in the selected medicinal plants 

S.N 
Botanical name of 

plants 

Flavonoid Percentage 

Roots stems leaves Flowers Seeds 

1 Solanum surrattense 0.88 0.96 0.1.47 0.63 (Fruit) 0.86 

2 Rhazya stricta 0.66 0.74 0.53 0.65 0.31 

3 Moringa oleifera 0.20 0.51 1.03 0.37 0.84 

4 Achyranthes aspera 1.67 0.48 0.0.298 NS 0.89 

5 Ricinus communis 0.88 0.97 1.46 0.59 0.81 

 
 

Comparison of flavonoid in the selected medicinal plants is shown in the table 4-

20. In this investigation, the leaves of the plants are found rich in sources of 

flavonoid as compared to other parts of plants. The highest content of flavonoid 

was found in the leaves of solanum surrattense and Ricinus communis, roots of 

the Achyranthes Aspera and stem of the Moringa oleifera and Rhazya stricta. 

They play an important role in the pharmacological effects include antioxidant, 

CNS activity, antiinflammatory, cardiotonic, hepatoprotective, lipid lowering, 

hypoglycemic activity, antiulcer, antineoplastic and antimicrobial activities. 

They also intake in the diet which leads potentially towards the risk of free 

radical related pathophysiology [269] It is found that Flavonoid is commonly 

known as biological properties such as antioxidant activity, anticancer activity, 

anti-inflammatory anti-allergic, antimicrobial and also modifies reaction of body 

as allergens, carcinogens and viruses [236, 273]. It has been also reported that 

flavonoid plays diverse activities in human beings such as anticancer, 

antiallergic, cardioprotective, hepatoprotective, antidiabetic, anticatatactogenic, 

antibacterial,  antiosteoporotic, antiviral and anti-inflammatory [274-278]. 
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Table 4- 21 Total percentage of tannin content in selected medicinal plants 

S.N 
Botanical name of 

plants 

Tannin content Percentage 

Roots Stems leaves Flowers Seeds 

1 Solanum surrattense 0.74 0.71 0.76 0.72 (Fruit) 0.68 

2 Rhazya stricta 0.62 0.598 0.64 0.57 0.62 

3 Moringa oleifera 0.64 0.65 0.65 0.64 0.62 

4 Achyranthes aspera 0.58 0.62 0.62 NS 0.63 

5 Ricinus communis 0.597 0.61 0.61 0.61 0.57 

 

Comparison of Tannin in the selected medicinal plants is shown in the table 4-

21. It is revealed that the leaves of selected plants are the richest sources of 

tannin as compared to other parts of plants. The highest content of tannin was 

found in the leaves of solanum surrattense, Ricinus communis, Achyranthes 

Aspera, Moringa oleifera and Rhazya stricta. Tannin is subclass of phenolic 

compound which have amazing stringent activities. They have known as wound 

healing activities and inflamed mucous membranes [279,280]. Recently,  they 

have taken attention scientifically and particularly due to the increased incidence 

of deadly illnesses (AIDS and various cancers) [110].  It is reported that the 

tannin has wide medicinal properties such as antitumour, astringent, 

antiulcerogenic, anti-inflammatory, antibacterial, antithrombogenic and antiviral 

[281-284]. 
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Table 4- 22 Alkaloid content in the selected medicinal plants 

S.N 
Botanical name of 

plants 

Alkaloid Percentage 

Roots Stems Leaves Flowers Seeds  

1 Solanum surrattense 0.24 0.56 0 0.88 (Fruit) 3.7 

2 Rhazya stricta 3.5 1.2 2.7 - 0.133 

3 Moringa oleifera - 0.098 - - 1.55 

4 Achyranthes aspera - - - NS - 

5 Ricinus communis - - - - 0.89 

 

Comparison Alkaloid content in the selected medicinal plant is shown in the 

table 4-22.  The higher concentration of alkaloid recorded in the fruits of 

selected medicinal plants than remaining parts of plants. Most parts of Rhazya 

stricta and solanum surrattense are rich sources of alkaloids. It is best for 

consumer because of alkaloid have huge role in human disease and these plants 

can be used as major bio sources of recent synthetic drugs. It is because more 

than 10,000 alkaloids are produced by plants.  They have been widely used as 

medicines to treat several human disorders [285]. Medicinal properties of 

alkaloid have been reported including anticancer, antimalarial, 

anticardiovascular disease, against hypertension, arrhythmia and anti HIV [110, 

286-290]. Antispasmodic and antibacterial [291,292]. Alkaloid is physiologically 

active with sedative, analgesic properties, antidepression, relieving pains and 

anxiety [293]. 
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PART-3: MINERALS AND TRACE ELEMENTS ANALYSIS OF 

SOME SELECTED ETHNOMEDICINAL PLANTS 

 

 

FIGURE 4- 22 STANDARD CALIBRATION CURVE OF CALCIUM 

 The 0.25 g (1000 ppm) of Calcium carbonate was dissolved with acidification 

and final volume that was made up with 100 ml of distilled water which was 

determined by atomic absorption spectrophotometer (Perkin Elmer Analyst 

AA.800). The concentration of calcium was ranged between 2 to 10 ppm 

followed by straight line and validated with Beer’s Law at wavelength 422.7 nm. 

The calibration of calcium standard was summarized in the figure 4-22 and 

obtained calibration curve showed good linearity with regression coefficient (R
2
 

= 0.997) with slope (m) = 0.015.  
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FIGURE 4- 23 RESULT OF CALCIUM CONTENT IN PARTS OF SOLANUM 
SURRATTENSE 

The result of calcium content is shown in the figure 4-23. The highest 

concentration of calcium (17360 mg/kg) in the leaves while the substantial 

concentration was recorded in roots and stems and the lowest concentration were 

recorded in the fruits (1840 mg/kg) of solanum surrattense.  
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FIGURE 4- 24: CALCIUM CONTENT IN DIFFERENT PARTS OF MORINGA 
OLEIFERA 

The result of Calcium content in the moringa oleifera is shown in the figure 4-

24. The result revealed that the higher concentration of calcium (16000 mg/kg) 

in the leaves and the lowest concentration (1760 mg/kg) in the seeds were 

recorded while substantial concentration of calcium was recorded in the stem, 

roots and flowers of moringa oleifera. 
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FIGURE 4- 25  CALCIUM CONTENT IN THE DIFFERENT PARTS OF 

RHAZYA STRICTA. 

The result of Calcium content is shown in the figure 4-25. From this result, it is 

observed that the highest concentration of calcium (16000 mg/kg) in the leaves 

and the lowest concentration in the seeds was recorded (1760 mg/kg) of Rhazya 

stricta.  
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FIGURE 4- 26 RESULT OF CALCIUM CONTENT IN DIFFERENT PARTS 

OF ACHYRANTHES ASPERA 

In the table figure 4-26, the result of calcium is summarized. From this, it is 

indicated that the highest concentration in the leaves (11280 mg/kg) and the 

lowest concentration (1760 mg/kg) in the seeds was recorded, while substantial 

concentration of calcium was recorded from, stem and roots of Achyranthes 

aspera plants 
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FIGURE 4- 27 RESULT OF CALCIUM CONTENT IN DIFFERENT PARTS 

OF RICINUS COMMUNIS 

The result of Calcium content in the Ricinus communis is shown in the figure 4-

27. From this, it is investigated that the highest concentration of calcium (9760 

mg/kg) is in the seeds while the lowest concentration was recorded in the leaves 

(2048 mg/kg) of Ricinus communis.  
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Table 4- 23 Result of calcium content in the parts of selected medicinal plants 

S.N 
Botanical name of 

plants 

Calcium mg/Kg 

Roots Stems Leaves Flowers  Seeds 

1 Solanum surrattense 12640 16000 17360 2656 F. 1840 

2 Rhazya stricta 3360 2000 9760 2100 2080 

3 Moringa oleifera 2400 4000 16000 2000 1760 

4 Achyranthes aspera 3760 9120 11280 NS 2100 

5 Ricinus communis 2960 4664 2048 8100 9760 

 

The comparison of calcium content in the selected medicinal plants is shown in 

the table 4-23. From this, it is revealed that the highest percentage is recorded in 

the leaves of most the selected medicinal plants as compared to other parts of 

plants. It is also observed that Solanum surrattense is rich sources of calcium 

that can play an important role in building   and   maintaining   strong   bones   

and teeth as well as a large part of extra cellular fluids and human blood. 

Calcium is essential for normal functioning of cardiac muscle, regulation of cell 

permeability, milk clotting and blood coagulation [294]. It has function to make 

as strength and rigidity to bones, teeth and neuromuscular transmission [295]. It 

is a structural and functional component in living cells which can be participated 

in cell division, regulation of cell proliferation and cell differentiation [296]. The 

intake of calcium has been observed which is an important for cancer patients in 

building, maintaining bone mass and strength [297,298]. But, deficiency of 

calcium causes osteoporosis, rickets, irritability, back pain, indigestion, 

cramping of uterus and premenstrual tension [299]. 
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FIGURE 4- 28 STANDARD CALIBRATION CURVE OF SODIUM 

The 0.256 g of Sodium chloride (1000 ppm) was dissolved in 100 ml of distilled 

water. The working standard was prepared in range between 2 to 10 ppm from 

stock. The concentration of sodium obeyed Beer’s Law (R
2
 = 0.991) at 

wavelength 589 nm. The calibration of sodium standard was depicted in the 

figure 4-28 and the obtained calibration curve showed good linearity with 

regression coefficient.  
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FIGURE 4- 29 STANDARD CALIBRATION CURVE OF IRON 

The calibration of iron standard is given in the figure 4-29. The 0.29 g of iron 

(II) Sulfate and 7 H2O (1000 ppm) was acidified for complete dissolution and 

volume make up with distilled water to 100 ml. The working standard was 

prepared in range between 1 to 5 ppm from stock and the concentration of iron 

obeyed Beer’s Law at wavelength 248.3 nm. The obtained calibration curve 

showed good linearity with regression coefficient (R
2
 = 0.998) and a slope 0.019. 
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FIGURE 4- 30 STANDARD CALIBRATION CURVE OF MAGNESIUM 

The calibration of magnesium standard is given in the figure 4-30. The 0.29 g of 

iron (II) Sulfate and 7 H2O (1000 ppm) was acidified for complete dissolution 

and volume make up with distilled water to 100 ml. The working standard was 

prepared in range between 1 to 5 ppm from stock and the concentration of iron 

obeyed Beer’s Law at wavelength 248.3 nm. The obtained calibration curve 

showed good linearity with regression coefficient (R
2
 = 0.998) and a slope 0.019. 
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FIGURE 4- 31 STANDARD CALIBRATION CURVE OF POTASSIUM 

The calibration of potassium standard is given in the figure 4-31. The 0.29 g of 

iron (II) Sulfate and 7H2O (1000 ppm) was acidified for complete dissolution 

and volume make up with distilled water to 100 ml. The working standard was 

prepared in range between 1 to 5ppm from stock and the concentration of iron 

obeyed Beer’s Law at wavelength 248.3 nm. The obtained calibration curve 

showed good linearity with regression coefficient (R
2
 = 0.998) and a slope 0.019. 
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FIGURE 4- 32: PRINCILE MACROMINERAL CONTENT IN THE PARTS OF 

SOLANUM SURRATTENSE 

The result of principle macromineral content is shown in the figure 4-32. The 

highest concentration of iron (437.8 mg/kg) in the leaves and the lowest 

concentration (19.1 mg/kg) were recorded in the fruits. The highest 

concentration of potassium (1349.6 mg/kg) in the stems and the lowest 

concentration (1221.6 mg/kg) were recorded in the seed. The highest 

concentration of magnesium in the leave (912.8 mg/kg) and the lowest 

concentration were recorded in the fruits (995.4 mg/kg) while the highest 

concentration of sodium (1760 mg/kg) in the roots and the lowest concentration 

in the fruit (502 mg/kg) of solanum surrattense. 
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FIGURE 4- 33 RESULT OF PRINCIPLE MACROMINERALS CONTENT IN 

THE DIFFERENT PARTS OF MORINGA OLEIFERA 

The result of principle macrominerals content in the moringa oleifera is shown 

in the figure 4-33. It is revealed that the highest concentration (625.5 mg/kg) of 

iron in the leaves and the lowest concentration (35.1 mg/kg) were recorded in the 

roots. The highest concentration of potassium in the leaves (1312.8 mg/kg) and 

the lowest concentration (1101.6 mg/kg) in the flower were recorded while 

substantial concentration of potassium was recorded from, stem, roots and seeds 

whereas substantial concentration of magnesium was recorded in the all parts . 

The highest concentration of sodium in the roots (1768 mg/kg) and the lowest 

concentration (1136 mg/kg) in the stem were recorded of moringa oleifera. 
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FIGURE 4- 34 RESULT OF PRINCIPE MACROMINERAL CONTENT IN THE 

DIFFERENT PARTS OF RHAZYA STRICTA. 

The result of Principle macromineral content is shown in the figure 4-34. From 

this result, it is observed that the highest concentration of potassium in the leaves 

(1312 mg/kg) and the lowest concentration (1055.2 mg/kg) in the root were 

recorded whereas a rich source of magnesium was recorded in the seeds (1530 

mg/kg) and flowers (1250 mg/kg). The highest concentration of sodium in the 

seeds (2480 mg/kg) of Rhazya stricta and the lowest concentration (1136 mg/kg) 

in the stem were recorded of Rhazya stricta. The highest concentration of iron in 

the stems (337.9 mg/kg) and the lowest concentration in the leaves (114.7 

mg/kg) of Rhazya stricta were recorded. 
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FIGURE 4- 35: RESULT OF MACROMINERALS CONTENT IN DIFFERENT 

PARTS OF ACHYRANTHES ASPERA 

In the figure 4-35, the result of Principle macromineral content is summarized. 

From this, it is indicated that the highest concentration (1361.6 mg/kg) of 

potassium in the leaves and the lowest concentration (1280 mg/kg) was recorded 

in the root, while substantial concentration of magnesium was recorded all parts 

of Achyranthes aspera. The highest concentration of sodium in the roots (1760 

mg/kg) and the lowest concentration in the leaves (608 mg/kg) were recorded, 

while substantial concentrations of sodium from stem and seeds. The highest 

concentration of iron in the seeds (1115.5 mg/kg), while lowest concentration 

was recorded in the stem (340.5 mg/kg) of Achyranthes aspera plants. 
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FIGURE 4- 36 PRINCIPLE MACROMINERALS CONTENT IN DIFFERENT 

PARTS OF RICINUS COMMUNIS. 

The result of Principle macromineral content in the Ricinus communis is shown 

in the figure 4-36. From this, it is investigated that the highest concentration of 

potassium in the stems (1333.6 mg/kg) and the lowest concentration was 

recorded in the flowers (866.4 mg/kg) whereas rich sources of magnesium was 

recorded in seeds (1122.6 mg/kg) and flowers (1039.3 mg/kg) of Ricinus 

communis while, the highest concentration of sodium in the seeds (1576.6 

mg/kg) of Ricinus communis. The highest concentration of iron in the stems 

(371.6 mg/kg) and the lowest concentration in the leaves (169.8 mg/kg) of 

Ricinus communis were recorded. 
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Table 4- 24 Sodium content in parts of selected medicinal plants. 

S.N 
Botanical name of 

plants 

Sodium Content mg/Kg 

Roots Stems Leaves Flowers Seeds 

1 Solanum surrattense 1760 1360 1736 1600 F. 504 

2 Rhazya stricta 800 368 1048 700 2480 

3 Moringa oleifera 1768 1136 1680 1300 1600 

4 Achyranthes aspera 1760 1752 608 NS 1600 

5 Ricinus communis 1384.8 1056.8 971.2 1100 1576.8 

 

The comparison of sodium content in the selected medicinal plant is shown in 

the table 4-24. The result revealed that the highest percentage is recorded in the 

seeds of Rhazya stricta as compared to remaining parts of plants and also other 

plants. Sodium is the major cation in extracellular fluids which regulates volume 

of plasma, balance of acid-base, maintain osmotic pressure of the fluid of the 

body , maintenance of permeability of cell, preservation of  normal muscle 

irritability, activate muscle and nerve function and involves in the Na+/K+-

ATPase and regulate nerve impulses transmission, pyrimidines, maintenance of 

potentials of membrane, maintains processes of amino acids absorption, 

monosaccharides, bile salts and maintains and osmotic pressure [300-302]. The 

sodium deficiency in the serum causes acute Addison’s disease, hyponatraemia, 

vomiting, diarrhea, nephrosissevere burns and intestinal obstruction [302].  
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Table 4- 25 Result of iron content in the parts of selected medicinal Plants 

S.N Botanical name of 

plants 

Iron Content mg/Kg 

Roots Stems Leaves Flowers Seeds 

1 Solanum surrattense 112.3 212.8 437.8 289.0 F. 19.12 

2 Rhazya stricta 249.2 337.9 114.7 156 154.3 

3 Moringa oleifera 35.12 312.4 625.5 460.9 10.98 

4 Achyranthes aspera 637.2 340.6 371.4 NS 1115.2 

5 Ricinus communis 211.2 371.7 169.9 207.2 169.2 

The comparison of Iron content in the selected medicinal plants is shown in the 

table 4-25. From this, the iron result showed a significant content ranging from 

(10.98–1115.2 mg/Kg) in the selected medicinal plants. It is observed in the 

present study that the highest concentration of iron is found in the leaves (625.5 

mg/Kg) of Moringa oleifera as compared to previous studied (435 mg/Kg leaves 

of the Moringa oleifera. It is also revealed that the richest sources of iron are 

Achyranthes aspera which is observed in selected plant that has the richest 

sources of iron which may play important role of formation of haemoglobin, 

which carries oxygen around the body and involves in making of body tendons 

and ligaments [303]. Iron is also important for proper spinal cord myelination 

and white matter of cerebellar folds of brain that is a cofactor of many enzymes 

which are involved in the synthesis of neurotransmitter [304]. Iron is essential 

for synthesizing and packaging of neurotransmitters because it uptakes and 

degrades of iron containing protein which may indirectly or directly alter brain 

function [305]. The deficiency of iron causes anaemia, effect in brain 

development and restless legs syndrome [306]. 
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Table 4- 26 Potassium content in parts of selected medicinal plants 

S.N 
Botanical name of 

plants 

Potassium Content mg/Kg 

Roots Stems Leaves Flowers Seeds 

1 Solanum surrattense  1221.6 1349.6 1257.6 1278.4 F. 1274.4 

2 Rhazya stricta 1055.2 1214.4 1312 1132 1245.6 

3 Moringa oleifera 1204.8 1212.8 1312.8 1101.6 1200 

4 Achyranthes aspera 1280 1284.8 1361.6 NS 1338.4 

5 Ricinus communis 1235.2 1333.6 1093.6 866.4 1245.6 

The comparison of potassium iron content in the selected medicinal plants is 

shown in the table 4-26. From this, it is observed in the present study that the 

potassium is found range between (866- 1361 mg/kg) in the medicinal plants. It 

is also revealed that the richest sources of iron are Achyranthes aspera as 

compared to other selected plant. Potassium is most an essential for human 

nutrition as a cofactor which is required for many enzymes including creatinine 

phosphorylation, secretion of insulin, protein synthesis and carbohydrate 

metabolism. Excessive loss of salts during severe diarrhoea and prolonged 

sweating which can lead hypokalaemia and cause various types of effects such as 

cardiac arrhythmia, vomiting, muscle weakness, nausea and low muscle tone in 

the gut [137]. 
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Table 4- 27 Magnesium content in parts of selected medicinal plants 

S.N Botanical name of 

plants 

Magnesium Content mg/Kg 

Roots Stems Leaves Flowers Seed 

1 Solanum surrattense  870.2 903.3 912.8 695.4 F. 728.1 

2 Rhazya stricta 455.4 660.2 988.8 1250 1530 

3 Moringa oleifera 864.2 903.1 562.9 679.6 650.5 

4 Achyranthes aspera 618.7 971.2 669.8 NS 567.5 

5 Ricinus communis 693.9 767.2 757.3 1039.3 1122.6 

The comparison of magnesium content in the selected medicinal plants is shown 

in the table 4-27. From this, magnesium is found range between (455.4- 1530 

mg/kg) in the selected medicinal plants. It is observed that all parts of selected 

medicinal plants are richest sources of magnesium which is most essential for 

vitamin D activation, suppression of parathyroid hormone release, calcitonin 

release, osteoblasts and osteoclasts functioning [139]. The early deficiency of 

magnesium symptoms are vomiting, nausea, fatigue, headache, confusion, 

insomnia, muscle weakness, irritability, while hypomagnesaemia advanced 

produces muscle cramps, cardiac arrhythmia, paresthesia and coronary spasm 

[140,141].   
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FIGURE 4- 37 TRACE ESSENTIAL ELEMENT CONTENT IN DIFFERENT 

PARTS OF SOLANUM SURRATTENSE 

The result of Trace essential elemental content is shown in the figure 4-37. The 

highest concentration of zinc (38.5 mg/kg) in the roots and the lowest 

concentration (8.5 mg/kg) in the fruits were observed. The highest Copper 

content (6.96 mg/kg) was recorded in the leaves while other parts of Solanum 

Surrattense showed below to detection limit. It is also observed that cobalt is 

present in around permissible limit all part of Solanum Surrattense exclusive 

stems and flowers. Manganese is the highest (88.96 mg/kg) in the root and fruit 

of Solanum Surrattense. The Highest of concentration of nickel (3.44 mg/Kg) 

was recorded in the roots and the lowest concentration (3.03 mg/kg) was 

observed in the flowers of Solanum Surrattense. 
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FIGURE 4- 38 TRACE ESSENTIAL ELEMENTAL CONTENT IN PARTS OF 

MORINGA OLEIFERA. 

The result of trace essential elemental content is shown in the Figure: 4-38. The 

highest concentration of zinc (26 mg/kg) in the seeds and the lowest 

concentration (2.24 mg/kg) were recorded in the roots of Moringa oleifera. The 

highest concentration of manganese (45 mg/kg) was observed in the roots while 

other parts of moringa oleifera shows below to detection limit. It is important for 

haemoglobin formation. The highest concentration of copper (19 mg/kg) was 

observed in the flowers while other part shows absence of copper. The higher 

concentration of nickel in the leaves (3.12 mg/kg) and the lowest concentration 

(1.5 mg/kg) were observed in the flowers of moringa oleifera.  
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FIGURE 4- 39: TRACE ESSENTIAL ELEMENTAL CONTENT IN PARTS OF 

RHAZYA STRICTA. 

The result of trace essential element content is shown in the Figure: 4-39. The 

highest concentration of zinc (56.4 mg/kg) in the seed was recorded while 

substantial concentration of zinc in the remaining all parts of Rhazya stricta. The 

concentration of manganese (59.5 mg/kg) was recorded in the flower and stem 

(44.08 mg/kg) of the Rhazya stricta plants while the remaining parts show below 

to detection limit. The concentration of copper was recorded in the flower (9.7 

mg/kg) and stem (8.08 mg/kg), whereas, the remaining parts show below to 

detection limit. But, the concentration of cadmium shows below to detection 

limit in the all parts of Rhazya stricta. The concentration of cobalt was recorded 

in the stem while remaining parts show below to detection limit . The higher 

concentration of nickel in the leaves (2.96 mg/Kg) and the lowest concentration 

in the flowers (0.6 mg/kg of Rhazya stricta were observed. 
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FIGURE 4- 40: TRACE ESSENTIAL ELEMENTAL CONTENT IN PARTS OF 

ACHYRANTHES ASPERA. 

The result of trace essential element content is shown in the Figure: 4-40. The 

highest concentration of zinc (24 mg/kg) was recorded in the stem, lowest 

concentration (16.08 mg/kg) was recorded in the seeds. The concentration of 

manganese (40.2 mg/kg) was observed in the seed while remaining parts of the 

Achyranthes aspera show below to detection limit. The concentration of copper 

was recorded in the roots (20 mg/kg) and seeds (17 mg/kg) of the Achyranthes 

aspera while remaining parts of the Achyranthes aspera show below to detection 

limit. The appreciable concentration of cobalt was recorded in the leaves and 

trace amount in the root while remaining parts show below to detection limit. 

The higher concentration of nickel (2.64 mg/kg) in the stem and the lowest 

concentration (0.8 mg/kg) in the root of Achyranthes aspera were observed.  

 

 

 

0

2

4

6

8

10

12

14

16

18

20

22

24

26

28

30

32

34

36

38

40

42

Roots Stems Leaves Flowers Seeds

C
o
n
ce

n
tr

at
io

n
 m

g
/K

g
 

 Achyranthes aspera 

Trace essential elemental content 

Zinc

Manganese

Cobalt

Copper

Nickel



 

 
142  

 

 

 

FIGURE 4- 41 TRACE ESSENTIAL ELEMENTAL CONTENT IN PARTS OF 

RICINUS COMMUNIS 

The result of trace essential elemental content is shown in the Figure: 4-41. The 

concentration of zinc (54 mg/kg) was recorded in the flowers while remaining 

parts of the Ricinus communis show below to detection limit. It is observed that 

all parts of the Ricinus communis show below to detection limit. The highest 

concentration of copper (64.8 mg/kg) in the roots and lowest concentration in the 

flowers (20.2 mg/kg) of the Ricinus communis while the substantial 

concentration was recorded in the remaining parts of Ricinus communis. The 

concentration of cobalt and manganese shows below to detection limit in the all 

parts of Ricinus communis. The higher concentration of nickel in the leaves (2.08 

mg/kg) and the lowest concentration in the flowers (1.12 mg/kg) of Ricinus 

communis were observed.  
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FIGURE 4- 42 STANDARD CALIBRATION CURVE OF ZINC  

The 0.281 g of zinc acetate. 2H2O (1000 ppm) was dissolved in the 100 ml of 

distilled water with few drops of acid for increasing its shelf life. Working 

standard was prepared in range between 1 to 5 ppm from stock. The 

concentration of zinc obeyed Beer’s Law at wavelength 213.8 nm. The 

calibration of zinc standard is depicted in the figure 4-42. The obtained 

calibration curve showed good linearity with excellent regression coefficient (R
2
 

= 0.996) and the plot has a slope (m) = y = 0.023. 
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Table 4- 28 Zinc content in different parts of the selected medicinal plants 

S.N 

 

Botanical name of 

plants 

Zinc content mg/Kg 

Roots Stems Leaves Flowers  Seeds 

1 Solanum surrattense 38.5 30.1 24.5 37.8 F. 8.5 

2 Rhazya stricta 26.3 27.2 38.5 20.8 56.5 

3 Moringa oleifera 2.2 15.2 17.6 14.6 26 

4 Achyranthes aspera 16 24 20.1       NS 18.2 

5 Ricinus communis BDL 1.1 1.2 54 BDL 

Note:  (BDL) Below Detection Limit.(NS) Not Studied  

Comparison result of zinc content is summarized in the table 4-28. The result of 

zinc showed a significant content ranging from (0.0–56.5 mg/Kg) in the 

medicinal plants. The highest concentration of zinc was recorded in the solanum 

surrattense and Rhazya stricta compared to other plants. The presence of zinc in 

the medicinal plants is most important which may lead beneficial effect such as, 

the nerve function, reproduction, male fertility, normal sexual development, 

development of testes and ovaries, formation of red and white corpuscles and 

stimulates the activity of vitamins [307]. Zinc also play role to maintain various 

body reaction including, help to maintain and formation of DNA, growth tissues 

of body, essential component of tendons and ligaments. Deficiency of zinc 

causes such as, pneumonia, growth delay, disturbed neurophyshological 

performance, diarrhea and abnormalities development of foetal [308]. It is a 

constituent of many metalloenzymes such as, some of them that play a 

fundamental role in the metabolism of nucleic acid [309]. Zinc is stabilizer of 

membrane and stimulation of the immune response [310]. Deficiency of zinc 

which leads malnutrition and to impair growth [311]. Zinc is most important for 

development and growth, help in the functioning the cells of immune system, 

treatment of diarrhoea, cold, pneumonia and respiratory infections [312,313]. 

Zinc is widely distributed in animal and plant tissues which have functions such 

as, a cofactor of many enzymes like RNA and DNA polymerase, lactate 

dehydrogenase, alkaline phosphatase, superoxide dismutase, glutamic 

dehydrogenase, alcohol dehydrogenase, carbonic anhydrase, retinene reductase 

and carboxypeptidase [306, 314]. Zinc primary role includes help in the gene 

expression and cell replication and in the amino acid and nucleic acid 

metabolism. Vitamin E and Vitamins A metabolism [315]. 
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FIGURE 4- 43 STANDARD CALIBRATION CURVE OF COPPER 

The 0.25 g of copper sulphate 5H2O (1000 ppm) was dissolved on mark of flask 

100 ml of distilled water along with few drops of acid. Working standard was 

prepared in range between 1 to 5ppm from stock. The concentration of copper 

obeyed Beer’s Law at wavelength 324.8 nm. Calibration of copper standard is 

depicted in the figure 4-43. The obtained calibration curve showed good linearity 

with excellent regression coefficient (R
2
 = 0.992) and the plot has a slope (m) = 

0.025. 

 

 

 

 

 

y = 0.0251x - 0.0044 

R² = 0.9926 

0

0.02

0.04

0.06

0.08

0.1

0.12

0.14

0 1 2 3 4 5

A
b

so
rb

a
n

ce
 3

2
4

.8
n

m
 

Concentration mg/Kg 

Standard Curve of Total Copper 



 

 
146  

Table 4- 29 Copper content in different parts of the selected medicinal plants 

S.N Botanical name of 

plants 

Copper content mg/Kg 

Root Stem Leave Flower Seeds 

1 Solanum surrattense BDL BDL 6.96 BDL F. BDL 

2 Rhazya stricta BDL 8.1 BDL 9.8 
BDL 

3 Moringa oleifera BDL BDL BDL 19.12 4.8 

4 Achyranthes aspera 20.68 BDL BDL NS 17.2 

5 Ricinus communis 64.8 49.1 22.5 20.2 20.8 

 Permissible limit 5mg/kg 

Note:  (BDL) Below Detection Limit, (NS) Not Studied 

 

The comparison of Copper content in the selected medicinal plant is shown in 

the table 4-29. The result of copper showed a significant content ranging from 

(0.0–64.8 mg/Kg) in the medicinal plants.The highest concentration of copper 

content was recorded in the Achyranthes aspera and Ricinus communis compared 

to other selected medicinal plants. Ricinus communis is richest sources of copper 

which most important for formation of haemoglobin from iron, antianaemic, 

protection of the mucous membrane and cellular defense [309]  Copper is an 

essential component of many enzyme including lysyl oxidase, cytochrome 

oxidase, ceruloplasmin, and iron oxidizing enzyme in the blood [316]. Copper is 

most essential nutrient, which is required for biological functions including 

enzymatic and redox reactions [217]. Copper deficiency leads increase iron in 

the liver, while the excesss amount of the copper which leads decrease in iron 

content of the liver [318].  

 

 

 

 

 

 

 

 

 

 



 

 
147  

 

 

 

FIGURE 4- 44 STANDARD CALIBRATION CURVE OF MANGANESE 

The 0.29 g of manganese sulphate 5H2O (1000 ppm) was dissolved 100 ml of 

distilled water with addition of few drops of acid for longer time stability. 

Working standard was prepared in range between 1 to 5 ppm from stock. The 

concentration of manganese obeyed Beer’s Law at wavelength at 279.5 nm. The 

calibration of manganese standard is depicted in the figure 4-44. The obtained 

calibration curve showed good linearity with regression coefficient (R
2
 = 0.998). 

The plot has a slope 0.003.  
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Table 4- 30 Manganese content in different parts of selected medicinal plants 

S.N Botanical name of 

plants 

Manganese content mg/Kg 

Roots Stems Leaves Flowers Seeds 

1 Solanum surrattense 
20 9.6 

BDL BDL 
F. 19.9 

2 Rhazya stricta BDL 44.1 59 BDL BDL 

3 Moringa oleifera 45 BDL BDL BDL BDL 

4 Achyranthes aspera BDL BDL BDL NS 40.2 

5 Ricinus communis BDL BDL BDL BDL BDL 

Note:  (BDL) Below Detection Limit, (NS) Not Studied 

Comparison manganese content in the selected medicinal plants is shown in the 

table 4-30. The result of manganese showed a significant content ranging from 

(0.0–59 mg/Kg) in the medicinal plants. The highest concentration of manganese 

was recorded in the leaves of Rhazya stricta. Manganese has involved for to 

synthesis of proteoglycan. Manganese play role as  co-factor for many enzyme 

such as phosphotransferases, phosphohydrolases and help to synthesis of 

proteoglycans in the cartilage, galactotransferase of biosynthesis of connective 

tissue, urea formation and pyruvate metabolism [319]. Manganese is required for 

function of brain, pineal glands and pituitary gland, promotes the function of 

hepatorenal, essential for growth and antianaemic [137]. Deficiency of 

manganese includes poor growth, deformities of bone, impaired reproduction, 

blood clotting and egg shell formation [320]. 
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FIGURE 4- 45 STANDARD CALIBRATION CURVE OF COBALT 

The 0.22 g of cobalt chloride (1000 ppm) was dissolved 100 ml of distilled water 

with addition of few drops of acid for stability. Working standard was prepared 

in range between 1 to 5 ppm from stock. The concentration of cobalt obeyed 

Beer’s Law at wavelength at 240.7 nm. The calibration of cobalt standard is 

depicted in the figure 4-45. The obtained calibration curve showed good linearity 

with regression coefficient (R
2
 = 0.996). The plot has a slope 0.002.  
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Table 4- 31 Result of cobalt content in the parts of selected medicinal plants 

S.N Botanical name of 

plants 

Cobalt   content mg/Kg 

Roots Stems Leaves Flowers Seeds 

1 Solanum surrattense 
7.6 BDL 

8.76 BDL 
F. 3.6 

2 Rhazya stricta BDL 6.88 BDL BDL 15.24 

3 Moringa oleifera BDL 25.68 BDL BDL BDL 

4 Achyranthes aspera 1.7 BDL 17.2 Flowerless BDL 

5 Ricinus communis BDL BDL BDL BDL BDL 

Note:  (BDL) Below Detection Limit, (NS) Not Studied 

Cobalt content was determined and the result is shown in the table 4-31.The 

result of cobalt showed a significant content ranging from (0.0–25.68 mg/Kg) in 

the selected medicinal plants. The leaves of solanum surrattense and 

Achyranthes aspera are good sources of cobalt. Cobalt is a trace element and 

fundamental part of vitamin B12. It is the most important functions like vitamin 

B12. Cobalt is a cofactor for enzymes includes amino acid metabolism and DNA 

biosynthesis [321] regulates growth and cell division. This is absorbed in the 

bloodstream and excreted in the urine [300].  
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FIGURE 4- 46 TRACE TOXIC ELEMENT CONTENT IN DIFFERENT PARTS 

OF SOLANUM SURRATTENSE 

The result of Trace toxic elemental content is shown in the figure 4-46. The 

highest concentration of lead (25.28 mg/kg) in the leave and the lowest 

concentration (0.32 mg/kg) in the stem were observed. It is observed that lead is 

present in around permissible limit all part of Solanum Surrattense. It is also 

observed that cadmium content was below to detection limit in the all part of 

solanum surrattense. It is beneficial to consumers because cadmium is highly 

toxic even at low concentration. It is great advantage to the consumers because 

of lead is highly toxic. The Highest of concentration of chromium (4.88 mg/kg) 

was recorded in the roots and the lowest concentration (2.4 mg/kg) was observed 

in the flowers of Solanum Surrattense. 
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FIGURE 4- 47 TRACE TOXIC ELEMENTAL CONTENT IN PARTS OF 

MORINGA OLEIFERA. 

The result of trace toxic elemental content is shown in the Figure: 4-47. The 

highest concentration of lead (15.24 mg/kg) recorded in the flowers of Moringa 

oleifera. The concentration of lead was recorded around permissible limit in the 

all parts of Moringa oleifera. The concentration of cadmium shows below to 

detection limit. It is beneficial to consumers because cadmium and lead is highly 

toxic even at low concentration. All parts of moringa oleifera shows absence of 

chromium without flowers (0.8 mg/kg). 
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FIGURE 4- 48: TRACE TOXIC ELEMENT CONTENT IN PARTS OF RHAZYA 
STRICTA. 

The result of trace toxic elemental content is shown in the Figure: 4-48. The 

highest concentration of lead (17.44 mg/kg) was recorded in the roots. The 

concentration of lead was recorded around permissible limit in the all parts of 

Rhazya stricta. It is great advantage to the consumers, because of lead is highly 

toxic. The concentration of cadmium shows below to detection limit in the all 

parts of Rhazya stricta. It is beneficial to consumers because of cadmium is 

highly toxic even at low concentration. The higher concentration of chromium in 

the leaves (7.68 mg/kg) and the lowest concentration in the flowers (0.6 mg/kg 

of Rhazya stricta were observed. 
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FIGURE 4- 49 TRACE TOXIC ELEMENTAL CONTENT IN PARTS OF 

ACHYRANTHES ASPERA. 

The result of trace toxic element content is shown in the Figure: 4-49. The 

highest concentration of lead (14.72 mg/kg) was recorded in the roots and seed. 

The concentration of lead was recorded around permissible limit in the all parts 

of Achyranthes aspera. It is great advantage to the consumers, because of lead is 

highly toxic. The concentration of cadmium shows below to detection limit in 

the all parts of Achyranthes aspera. It is beneficial to consumers because of 

cadmium is highly toxic even at low concentration.  All parts of Achyranthes 

aspera shows absence of chromium without leaves (0.56 mg/kg). 
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FIGURE 4- 50 TRACE TOXIC ELEMENTAL CONTENT IN PARTS OF 

RICINUS COMMUNIS 

The result of trace Toxic element content is shown in the Figure: 4-50. The 

concentration of cadmium shows below to detection limit in the all parts of 

Ricinus communis. It is beneficial to consumers because of cadmium is highly 

toxic even at low concentrations. The concentration of lead and chromium shows 

below to detection limit in the all parts of Ricinus communis.  
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FIGURE 4- 51 STANDARD CALIBRATION CURVE OF LEAD 

The 0.156 g of lead (II) acetate. 3H2O (1000 ppm) was dissolved 100 ml of 

distilled water with addition of few drops of acid for stability. Working standard 

was prepared in range between 1 to 5 ppm from stock. The concentration of lead 

obeyed Beer’s Law at wavelength at 217 nm. The calibration of lead standard is 

depicted in the figure 4-51. The obtained calibration curve showed good linearity 

with regression coefficient (R
2
 = 0.993). The plot has a slope 0.054.  
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Table 4- 32 Lead content in different parts of selected medicinal plants 

S.N Botanical name of 

plants 

Lead content mg/Kg 

Roots Stems Leaves Flowers Seeds 

1 Solanum surrattense 
14.6 0.32 

25.3 9.1 
F. 20.96 

2 Rhazya stricta 17.4 3.5 4.9 11.68 BDL 

3 Moringa oleifera 0.56 5.7 10.8 15.24 BDL 

4 Achyranthes aspera 14.7 3.76 12.96 NS 14.7 

5 Ricinus communis BDL 3.2 1.2 10.54 BDL 

 Permissible limit 10 mg/kg 

Note:  (BDL) Below Detection Limit, (NS) Not Studied 

Comparison lead content in the selected plant is shown in the table 4-32 and. The 

result of lead showed a significant content ranging from (0.0–25.3 mg/Kg) in the 

selected plants. It is revealed that flowers of all selected medicinal plants showed 

rich sources of lead. The highest concentrations of lead in the leaves of solanum 

surrattense while the concentration of lead higher in the flowers of mostly 

plants. The permissible limit of edible plant 0.43 ppm was set b FAO/WHO 

(1984). Lead is very toxic metal which lead various types of toxic effect includes 

reproduction dysfunction, decrease quality of sperm and altered morphology of 

sperm and reduce level androgen and disorganized epithelia [322,323]. Lead has 

toxic effect on the hypothalamic-pituitary unit, effect on the reproductive axis 

and effect on testes [324]. 
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FIGURE 4- 52 STANDARD CALIBRATION CURVE OF CADMIUM 

The calibration of cadmium standard is depicted in the figure 4-52. The 0.16 g of 

cadmium chloride (1000 ppm) was dissolved 100 ml of distilled water with 

addition of few drops of acid for stability. Working standard was prepared in 

range between 1 to 5 ppm from stock. The concentration of cadmium obeyed 

Beer’s Law at wavelength at 228 nm. The obtained calibration curve showed 

good linearity with regression coefficient (R
2
 = 0.997) with a slope 0.002.  
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Table 4- 33 Cadmium content in different parts of selected medicinal plants 

S.N Botanical name of 

plants 

Cadmium  content mg/Kg 

Roots Stems Leaves Flowers Seeds 

1 Solanum surrattense BDL BDL BDL BDL F. BDL 

2 Rhazya stricta BDL BDL BDL BDL BDL 

3 Moringa oleifera BDL BDL BDL BDL BDL 

4 Achyranthes aspera BDL BDL BDL NS BDL 

5 Ricinus communis BDL BDL BDL BDL BDL 

Note:  (BDL) Below Detection Limit, (NS) Not Studied 

Comparison cadmium content in the selected plant is shown in the table 4-33. 

The concentration of cadmium shows below to detection limit in the all parts 

selected plants. It is beneficial to consumers because of cadmium is highly toxic 

even at low concentrations. Cadmium is an extremely toxic metal and has long 

half-life about 20-30 years in the humans being and cadmium accumulates in the 

soft tissues, liver and kidneys. Specific cadmium toxicity mechanism is not well 

understood, still evidence suggests that cadmium toxic affects including DNA 

repair, cancer, mutations, kidney damage, cell signaling, reproductive disorders, 

damage mechanisms of hormone regulating and cellular differentiation [325]. 

Cadmium can be factor etiological in the different  pathological processes 

including arteriosclerosis,  higher blood pressure, hepatic dysfunction, growth 

inhibition, bronchitis and teratogenic effects and alterations in central nervous 

system [326,327]. 
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PART-4: BIOLOGICAL STUDIES OF SOME SELECTED 

ETHNOMEDICINAL PLANTS 

 

FIGURE 4- 53 Standard Calibration Curve of Vitamin C 

The calibration of vitamin C standard was used for antioxidant activity which is 

ranged of 20-100 µg /ml that depicted in Figure 4-53. In vitro antioxidant assay 

for methanol extract was determined by reducing ferric antioxidant power 

method. Reducing power is a measured of capability of the extract to reduce Fe
3+

 

to Fe
2+

.  The substances reduction Substance reduction react with potassium 

ferricyanide (Fe
3+

) to form potassium ferrocyanide (Fe
2+

) and then react with 

ferric chloride to form ferric-ferrous complex. The ascorbic acid was used for 

standard solution and concentration (20- 100 μg/ml) was conformed to Beer’s 

Law at 593 nm with a regression co-efficient (R
2
) = 0.999. The plot has a slope 

(m) = 0.0019 and intercept = 0.0396. The equation of standard curve is y = 

0.0019x-0.0396. 
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FIGURE 4- 54: ANTIOXIDANT CONTENT IN DIFFERENT PARTS OF 

SOLANUM SURRATTENSE. 

The result of Antioxidant content in the solanum surrattense is summarized in 

the figure: 4-54. It is revealed that highest concentration of antioxidant content 

(0.60 %) in the fruits lowest concentration (0.20 %) was recorded in the stem of 

solanum surrattense while substantial concentration was recorded in the leaves 

(0.59 %), flowers (0.47 %), and roots (0.26 %) of the solanum surrattense 

respectively. 
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FIGURE 4- 55  ANTIOXIDANT CONTENT IN PARTS OF MORINGA 
OLEIFERA. 

The result of Antioxidant content in the moringa oleifera is summarized in the 

figure: 4-55. It is revealed that highest concentration of antioxidant content (0.62 

%), in the root and lowest concentration (0.18 %) was recorded in the stem of 

Moringa oleifera while substantial concentration of antioxidant content was 

recorded in the flower (0.55 %), seed (0.48 %) and leave (0.45 %) of the 

moringa oleifera respectively. 
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FIGURE 4- 56 RESULT OF ANTIOXIDANT CONTENT IN THE PARTS OF 

RHAZYA STRICTA. 

The result of antioxidant content in the Rhazya stricta is given in the figure: 4-

56. The highest concentration of antioxidant content (0.56 %), in the leaves and 

lowest concentration was recorded in the seed (0.24 %) of Rhazya stricta while 

substantial concentration of antioxidant content was recorded in the roots (0.49 

%), stem (0.48 %) flowers (0.43 %) of the Rhazya stricta respectively. 
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FIGURE 4- 57 ANTIOXIDANT CONTENT IN THE DIFFERENT PARTS OF 

ACHYRANTHES ASPERA 

The result of Antioxidant content in the Achyranthes aspera is shown in the 

figure: 4-57. The highest concentration of antioxidant content (0.33 %) in the 

leaves and lowest concentration was recorded in the root (0.13 %) of 

Achyranthes aspera while substantial concentration of antioxidant content was 

recorded in the stem (0.23 %), seed (0.18 %) of the Achyranthes aspera 

respectively. 
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FIGURE 4- 58 ANTIOXIDANT CONTENT IN THE PARTS OF RICINUS 
COMMUNIS. 

The result of antioxidant content in the Ricinus communis is summarized in the 

Figure 4-58. The highest concentration of antioxidant content (0.66 %) in the 

flowers and lowest concentration (0.18 %) was recorded in the stems of Ricinus 

communis while substantial concentration was recorded in the leaves, roots and 

seeds of Ricinus communis.  
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Table 4- 34 Antioxidant content in different parts of selected medicinal plants 

S.N Botanical name of 

plants 

Antioxidant content  Percentage  

Roots Stems Leaves Flowers Seeds 

1 Solanum surrattense 0.26 0.20 0.59 0.47 F. 0.60 

2 Rhazya stricta 0.49 0.48 0.57 0.43 0.24 

3 Moringa oleifera 0.62 0.18 0.45 0.55 0.48 

4 Achyranthes aspera 0.13 0.23 0.33 NS 0.18 

5 Ricinus communis 0.51 0.18 0.57 0.66 0.24 

 

The result of antioxidant content in the Ricinus communis is summarized in the 

table 4-34. The antioxidant activity showed a significant content ranging from 

(0.13–0.66 %) in the medicinal plants. It is revealed that the highest 

concentration of antioxidant was recorded in the flowers and leaves of mostly 

selected medicinal plants. Antioxidants are compounds that protect cells against 

the damaging effects of reactive oxygen species, such as singlet oxygen, super 

oxide, peroxyl radicals, hydroxyl radicals and peroxynitrile. An imbalance 

between antioxidants and reactive oxygen species results in oxidative stress, 

leading to cellular damage [328]. Oxidative stresses have been linked to cancer, 

aging, atherosclerosis, inflammation, ischemic injury and neuro degenerative 

diseases (Parkinson’s and Alzheiner’s) [329].  
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Table 4- 35 Antibacterial activities of (80 % methanol extracts) of different parts 

of Solanum Surrattense (Inhibition Zone Diameter in mm). 

S.N 
Parts of 

plants 

Name of Bacteria 

Bacillus 
cereus  

Escherichia 
coli 

Staphylococcus 
aurous 

Klebsiella 
pneumonia 

R Roots 9 8 4 F. NG 

St Stems 9 7 NG NG 

L Leaves 8 22 NG NG 

F Flowers 10 27 10 10 

Se Fruits 9 21 15 NG 

Note: (NG: No Growth), (F: Fruit) 

 

FIGURE 1 Bacillus cereus                     FIGURE 2 Staphylococcus aurous

 

FIGURE 3 Escherichia coli                              FIGURE 4 Klebsiella pneumonia 

FIGURE 4- 59 ANTIBACTERIAL ACTIVITIES OF THE DIFFERENT PARTS 

OF SOLANUM SURRATTENSE (INHIBITION ZONE) 

The result of antibacterial activity of different parts Solanum surrattense is 

summarized in the table 4-35 and figure 4-59.  Different parts of Solanum 

https://www.google.com.pk/url?sa=t&rct=j&q=&esrc=s&source=web&cd=1&cad=rja&uact=8&ved=0ahUKEwiOyZSGipPQAhWH8RQKHRnTBL0QFggaMAA&url=https%3A%2F%2Fen.wikipedia.org%2Fwiki%2FBacillus_cereus&usg=AFQjCNGP3ibIP7U4iAPKl-ezKzX5aVn8Kg
https://www.google.com.pk/url?sa=t&rct=j&q=&esrc=s&source=web&cd=1&cad=rja&uact=8&ved=0ahUKEwiOyZSGipPQAhWH8RQKHRnTBL0QFggaMAA&url=https%3A%2F%2Fen.wikipedia.org%2Fwiki%2FBacillus_cereus&usg=AFQjCNGP3ibIP7U4iAPKl-ezKzX5aVn8Kg
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surrattense extracts inhibited the growth of Bacillus cereusthe zones of 

inhibition ranging from 8 mm to 10 mm. Highest zone of inhibition (10 mm) was 

recorded in the flowers  and minimum zone of inhibition (8 mm) in the leaves  

against Bacillus cereus while substantial zone of inhibition was recorded from 

roots (9 mm), stems (9 mm), fruits (9 mm) respectively. Different parts of 

Solanum surrattense extracts inhibited the growth of Escherichia coli with zones 

of inhibition ranging from 7 mm to 27 mm. Highest zone of inhibition (27 mm) 

was recorded in the flowers  and minimum zone of inhibition from stem (7 mm) 

against Escherichia coli. Different parts of Solanum surrattense extracts 

inhibited the growth of Staphylococcus aurous with zones of inhibition ranging 

from 4 mm to 15 mm. Highest zone of inhibition (15 mm) was recorded in the  

fruits, flowers (10 mm), root (4 mm) respectively while the stems and leaves did 

not show any inhibitory effect against Staphylococcus aurous. Flowers of 

Solanum surrattense extract inhibited the growth of Klebsiella pneumonia 

Highest zone of inhibition (10 mm) against Klebsiella pneumonia was recorded 

in the flowers  while the other parts does not show any inhibitory effect against 

Klebsiella pneumonia.  
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Table 4- 36 Antibacterial activities in (80 % methanol extract) of the different 

parts of Moringa Oleifera (Inhibition Zone Diameter in mm). 

S.N 
Parts of 

plant 

Name of Bacteria 

Bacillus 
cereus  

Escherichia coli Staphylococcus 
aurous 

Klebsiella 
pneumonia 

R Roots  5 16 10 F. 10 

St Stems  4 9 NG NG 

L Leaves  10 26 NG NG 

F Flowers  8 28 12 NG 

Se Seeds  10 19 NG NG 

Note: (NG) No Growth  

 

FIGURE 1 Bacillus cereus                     FIGURE 2 Staphylococcus aurous 

 
      FIGURE 3 Escherichia coli                   FIGURE 4 Klebsiella pneumonia 

FIGURE 4- 60 ANTIBACTERIAL ACTIVITIES OF THE DIFFERENT PARTS 

OF MORINGA OLEIFERA (INHIBITION ZONE) 

 

https://www.google.com.pk/url?sa=t&rct=j&q=&esrc=s&source=web&cd=1&cad=rja&uact=8&ved=0ahUKEwiOyZSGipPQAhWH8RQKHRnTBL0QFggaMAA&url=https%3A%2F%2Fen.wikipedia.org%2Fwiki%2FBacillus_cereus&usg=AFQjCNGP3ibIP7U4iAPKl-ezKzX5aVn8Kg
https://www.google.com.pk/url?sa=t&rct=j&q=&esrc=s&source=web&cd=1&cad=rja&uact=8&ved=0ahUKEwiOyZSGipPQAhWH8RQKHRnTBL0QFggaMAA&url=https%3A%2F%2Fen.wikipedia.org%2Fwiki%2FBacillus_cereus&usg=AFQjCNGP3ibIP7U4iAPKl-ezKzX5aVn8Kg
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The result of antibacterial activity of different parts moringa oleifera is shown in 

the table 4-36 and figure 4-60.  Different parts of moringa oleifera extracts 

inhibited the growth of Bacillus cereus with zones of inhibition ranging from 4 

mm to 10 mm. Highest zone of inhibition (10 mm) was recorded in the leaves 

and seeds whereas Different parts of moringa oleifera extracts inhibited the 

growth of Escherichia coli with zones of inhibition ranging from 9 mm to 28 

mm. Highest zone of inhibition was recorded by flowers (28 mm) and minimum 

zone of inhibition (9 mm) in the stem against Escherichia coli. Flowers of 

moringa oleifera extract inhibited the growth of Staphylococcus aurous and 

Klebsiella pneumonia while the other parts of moringa oleifera do not show any 

inhibitory effect against Staphylococcus aurous and Klebsiella pneumonia. 
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Table 4- 37 Antibacterial activities in the (80 % methanol extract) of the 

different parts of Rhazya Stricta (Inhibition Zone Diameter in mm). 

S.N 
Parts of 

plants 

Name of Bacteria 

Bacillus 
cereus  

Escherichia 
coli 

Staphylococcus 
aurous 

Klebsiella 
pneumonia 

R Roots  22 10 4 F. NG 

St Stems  9 15 NG NG 

L Leaves  8 16 NG NG 

F Flowers  10 20 10 10 

Se Seeds  9 19 15 NG 

Note: (NG) No Growth (F) Fruit. 

 

 
FIGURE 1 Bacillus cereus                         FIGURE 2 Staphylococcus aurous 

 
 

         FIGURE 3 Escherichia coli                  FIGURE 4 Klebsiella pneumonia 

FIGURE 4- 61 ANTIBACTERIAL ACTIVITIES OF THE DIFFERENT PARTS 

OF RHAZYA STRICTA (INHIBITION ZONE) 

 

https://www.google.com.pk/url?sa=t&rct=j&q=&esrc=s&source=web&cd=1&cad=rja&uact=8&ved=0ahUKEwiOyZSGipPQAhWH8RQKHRnTBL0QFggaMAA&url=https%3A%2F%2Fen.wikipedia.org%2Fwiki%2FBacillus_cereus&usg=AFQjCNGP3ibIP7U4iAPKl-ezKzX5aVn8Kg
https://www.google.com.pk/url?sa=t&rct=j&q=&esrc=s&source=web&cd=1&cad=rja&uact=8&ved=0ahUKEwiOyZSGipPQAhWH8RQKHRnTBL0QFggaMAA&url=https%3A%2F%2Fen.wikipedia.org%2Fwiki%2FBacillus_cereus&usg=AFQjCNGP3ibIP7U4iAPKl-ezKzX5aVn8Kg
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The result of antibacterial activity of different parts Rhazya stricta is shown in 

the table 4-37 and figure 4-61.  Different parts of Rhazya stricta extracts 

inhibited the growth of Bacillus cereus with zones of inhibition ranging from 8 

mm to 22 mm. Largest zone of inhibition (22 mm) was recorded in the roots of 

the Rhazya stricta and minimum zone of inhibition (8 mm) in the leaves of 

Rhazya stricta while zone of inhibition was recorded in the flowers (10 mm), 

stem (9 mm), seeds (9 mm) and leaves (8 mm) respectively. Different parts of 

Rhazya stricta extracts inhibited the growth of Escherichia coli with zones of 

inhibition ranging from 10 mm to 20 mm. The largest zone of inhibition (10 mm) 

was recorded in the flowers against Escherichia coli. Maximum zone of 

inhibition against Staphylococcus aurous was recorded in the seeds (15 mm), 

flowers (10 mm), root (4 mm) of Rhazya stricta respectively while the stems and 

leaves did not show any inhibitory effect against Staphylococcus aurous. 

Flowers of Rhazya stricta extract inhibited the growth of Klebsiella pneumonia 

while the other parts of Rhazya stricta do not show any inhibitory effect against 

Klebsiella pneumonia. 
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Table 4- 38 Antibacterial activities in (80 % methanol extract) of the different 

parts of Achyranthes Aspera (Inhibition Zone Diameter in mm). 

S.N 
Parts of 

plants 

Name of Bacteria 

Bacillus 

cereus 

Escherichia 

coli 

Staphylococcus 

aurous 

Klebsiella 

pneumonia 

R Roots  5 NG 10 F. 10 

St Stems  4 NG NG NG 

L Leaves  10 NG NG NG 

Se Seeds  10 7 NG NG 

Note: (NG) No Growth  

 

FIGURE 1 Bacillus cereus                  FIGURE 2 Staphylococcus aurous 

 

FIGURE 3 Escherichia coli                        FIGURE 4 Klebsiella pneumonia 

FIGURE 4- 62 ANTIBACTERIAL ACTIVITIES OF THE DIFFERENT PARTS 

OF ACHRANTHES APERA (INHIBITION ZONE) 

The result of antibacterial activity of different parts Achyranthes aspera is shown 

in the table 4-38 and figure 4-62. Different parts of Achyranthes aspera extracts 

https://www.google.com.pk/url?sa=t&rct=j&q=&esrc=s&source=web&cd=1&cad=rja&uact=8&ved=0ahUKEwiOyZSGipPQAhWH8RQKHRnTBL0QFggaMAA&url=https%3A%2F%2Fen.wikipedia.org%2Fwiki%2FBacillus_cereus&usg=AFQjCNGP3ibIP7U4iAPKl-ezKzX5aVn8Kg
https://www.google.com.pk/url?sa=t&rct=j&q=&esrc=s&source=web&cd=1&cad=rja&uact=8&ved=0ahUKEwiOyZSGipPQAhWH8RQKHRnTBL0QFggaMAA&url=https%3A%2F%2Fen.wikipedia.org%2Fwiki%2FBacillus_cereus&usg=AFQjCNGP3ibIP7U4iAPKl-ezKzX5aVn8Kg
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inhibited the growth of Bacillus cereus with zones of inhibition ranging from 4 

mm to 10 mm. largest zone of inhibition (10 mm) was recorded in the leaves and 

seeds and minimum zone of inhibition (4 mm) in the stem of Achyranthes aspera 

while zone of inhibition (5 mm) was recorded in the roots respectively. Only 

seeds of Achyranthes aspera extract inhibited the growth of Escherichia coli and 

Klebsiella pneumonia. Flowers of Achyranthes aspera extract inhibited the 

growth of Staphylococcus aurous and Klebsiella pneumonia while the other parts 

of Achyranthes aspera do not show any inhibitory effect against Staphylococcus 

aurous and Klebsiella pneumonia. 
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Table 4- 39 Antibacterial activities in (80 % methanol extracts) of the different 

parts of Ricinus Communis (Inhibition Zone Diameter in mm). 

S.N 
Parts of 

plants 

Name of Bacteria 

Bacillus 
cereus 

Escherichia 
coli 

Staphylococ
cus aurous 

Klebsiella 
pneumoniae 

R Roots  12 2 5 F. NG 

St Stems  8 3 NG NG 

L Leaves  10 13 3 NG 

F Flowers  12 28 NG NG 

Se Seeds  NG 1 5 NG 

 

Note: (NG) No Growth, (F) Fruit. 

 
FIGURE 1 Bacillus cereus                         FIGURE 2 Staphylococcus aurous 

 
 

FIGURE 3 Escherichia coli                 FIGURE 4 Klebsiella pneumonia 
 

FIGURE 4- 63 ANTIBACTERIAL ACTIVITIES OF THE DIFFERENT PARTS 

OF ACHRANTHES APERA (INHIBITION ZONE) 

https://www.google.com.pk/url?sa=t&rct=j&q=&esrc=s&source=web&cd=1&cad=rja&uact=8&ved=0ahUKEwiOyZSGipPQAhWH8RQKHRnTBL0QFggaMAA&url=https%3A%2F%2Fen.wikipedia.org%2Fwiki%2FBacillus_cereus&usg=AFQjCNGP3ibIP7U4iAPKl-ezKzX5aVn8Kg
https://www.google.com.pk/url?sa=t&rct=j&q=&esrc=s&source=web&cd=1&cad=rja&uact=8&ved=0ahUKEwiOyZSGipPQAhWH8RQKHRnTBL0QFggaMAA&url=https%3A%2F%2Fen.wikipedia.org%2Fwiki%2FBacillus_cereus&usg=AFQjCNGP3ibIP7U4iAPKl-ezKzX5aVn8Kg
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The result of antibacterial activity of different parts Ricinus communis is shown 

in the table 4-39 and figure 4-63.  Different parts of Ricinus communis extracts 

inhibited the growth of Bacillus cereus. Maximum zone of inhibition (12 mm) 

was recorded in the roots and flowers of Ricinus communis while zone of 

inhibition (10 mm) was recorded in the  leaves and (NG) in the roots  

respectively. Different parts of Rhazya stricta extracts inhibited the growth of 

Escherichia coli with zones of inhibition ranging from 1 mm to 28 mm. The 

largest zone of inhibition (28 mm) was recorded in flowers and minimum zone of 

inhibition from seeds (1 mm) against Escherichia coli. Zone of inhibition against 

Staphylococcus aurous was recorded by roots, seeds (5 mm) and leaves (3 mm) 

of Ricinus communis while the flowers of Ricinus communis do not show any 

inhibitory effect against Staphylococcus aurous. All parts of Ricinus communis 

do not show any inhibitory effect against Klebsiella pneumonia. 
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Table 4- 40 Inhibition zone diameter in mm against Escherichia Coli by the 

different parts of selected medicinal plants. 

Name of Bacteria Escherichia coli (Inhibition zone in mm) 

S.N Botanical Name Roots Stems Leaves Flowers Seeds 

1 Solanum surrattense 8 7 22 27 F. 21 

2 Rhazya stricta 10 15 16 20 19 

3 Moringa oleifera 16 9 26 28 19 

4 Achyranthes aspera NG NG NG NS 7 

5 Ricinus communis 2 3 13 28 1 

Note: (NG) No Growth, (NS) Not Studied, (F) Fruit. 

The comparison of inhibition zone against Escherichia Coli by the different parts 

of some selected a medicinal plant which is shown in the table 4-40. From this, it 

is observed in the present study that the inhibition zone is found range between 

(0.0- 28 mm) by the selected medicinal plants against Escherichia Coli. It is 

investigated that flowers and seeds of selected plants are possessing highly 

significant antibacterial activity (Escherichia Coli). The extracts of selected 

medicinal plants have inhibitory action on Escherichia Coli, The screening 

antibacterial activity indicates that Escherichia coli is extremely sensitive to the 

methanol extract of flower and leave of mostly selected medicinal plants in the 

present study. Traditional medicinal have been utilizing for their health care in 

the developing countries. Phytochemicals are investigated in the medicinal plants 

which can be huge significant therapeutic treatments and can be helpful to 

reduce the problem of the multi-drug resistant microorganisms. The flowers and 

leaves of these plants can be very helpful from various types of life threatening 

pathogenic microorganisms. Escherichia coli causes severe diarrhea in the 

infants and it can last over 2 weeks which leads to death if dehydration is severe. 

In the adult illnesses are characterized by severe diarrhea, vomiting, fever, 

nausea, headache, abdominal cramps and chills. The duration of illness may be 6 

hours to 3 days.  Escherichia coli are transmitted by contaminated water which 

causes illness in the people [330]. 
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Table 4- 41 Inhibition zone diameter in mm against Bacillus Cereus by different 

parts of selected medicinal plants. 

Name of Bacteria Bacillus cereus (Inhibition zone in mm) 

S.N Botanical Name Roots Stems Leaves Flowers Seeds 

1 Solanum surrattense 9 9 8 10 F. 9 

2 Rhazya stricta 22 9 8 10 9 

3 Moringa oleifera 5 4 10 8 10 

4 Achyranthes aspera 5 4 10 NS 10 

5 Ricinus communis 12 8 10 12 NG 

Note: (NG) No Growth, (NS) Not Studied, (F) Fruit. 

The comparison of inhibition Zone against Bacillus Cereus by the different parts 

of some selected a medicinal plant which is shown in the table 4-41. From this, it 

is observed in the present study that the inhibition Zone is found range between 

(0.0- 22 mm) against Bacillus Cereus by the different parts of some selected a 

medicinal plant. The extracts of selected medicinal plants have inhibitory action 

on Bacillus Cereus. The screening antibacterial activity indicates that Bacillus 

Cereus is extremely sensitive to the methanol extract of   selected medicinal 

plants in the present study. Phytochemicals are investigated in the medicinal 

plants which can be huge significant therapeutic treatments. Bacillus Cereus can 

cause two types of illness diarrheal syndrome and emetic (vomiting) 

syndrome.The diarrheal syndrome which is caused by diarrheal toxin occurred 

during the growth of bacteria. The emetic syndrome which is caused by emetic 

toxin [331] 

 

 

  

 

 

 

https://www.google.com.pk/url?sa=t&rct=j&q=&esrc=s&source=web&cd=1&cad=rja&uact=8&ved=0ahUKEwiOyZSGipPQAhWH8RQKHRnTBL0QFggaMAA&url=https%3A%2F%2Fen.wikipedia.org%2Fwiki%2FBacillus_cereus&usg=AFQjCNGP3ibIP7U4iAPKl-ezKzX5aVn8Kg
https://www.google.com.pk/url?sa=t&rct=j&q=&esrc=s&source=web&cd=1&cad=rja&uact=8&ved=0ahUKEwiOyZSGipPQAhWH8RQKHRnTBL0QFggaMAA&url=https%3A%2F%2Fen.wikipedia.org%2Fwiki%2FBacillus_cereus&usg=AFQjCNGP3ibIP7U4iAPKl-ezKzX5aVn8Kg
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https://www.google.com.pk/url?sa=t&rct=j&q=&esrc=s&source=web&cd=1&cad=rja&uact=8&ved=0ahUKEwiOyZSGipPQAhWH8RQKHRnTBL0QFggaMAA&url=https%3A%2F%2Fen.wikipedia.org%2Fwiki%2FBacillus_cereus&usg=AFQjCNGP3ibIP7U4iAPKl-ezKzX5aVn8Kg
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Table 4- 42 Inhibition zone diameter in mm against Staphylococcus Aurous the 

different parts of selected medicinal plants. 

Name of Bacteria Staphylococcus aurous (Inhibition zone in mm) 

S.N Botanical Name Roots Stems Leaves Flowers Seeds 

1 Solanum surrattense 4 NG NG 10 F.15 

2 Rhazya stricta 4 NG NG 10 15 

3 Moringa oleifera 10 NG NG 12 NG 

4 Achyranthes aspera 10 NG NG NS NG 

5 Ricinus communis 6 NG 3 NG 5 

Note: (NG) No Growth, (NS) Not Studied,(F) Fruit. 

The comparison of inhibition Zone against Staphylococcus Aurous by the 

different parts of selected a medicinal plant which is shown in the table 4-42. 

From this, it is observed in the present study that the inhibition Zone is found 

range between (0.0- 15 mm) by medicinal plants against Staphylococcus Aurous. 

It is investigated that flowers and seeds of selected plants are possessing highly 

significant antibacterial activity (Staphylococcus Aurous). Flowers of Moringa 

oleifera extract inhibited the growth of Staphylococcus aurous while the other 

parts of moringa oleifera do not show any inhibitory effect against 

Staphylococcus aurous. Different parts of Solanum surrattense extracts inhibited 

the growth of Staphylococcus aurous with zones of inhibition ranging from 4 

mm to 15 mm. Highest zone of inhibition was recorded by seeds (15 mm), 

flowers (10 mm), root (4 mm) respectively while the stems and leaves did not 

show any inhibitory effect against Staphylococcus aurous. Maximum zone of 

inhibition against Staphylococcus aurous was recorded by seeds (15 mm), 

flowers (10 mm), root (4 mm) of Rhazya stricta respectively while the stems and 

leaves did not show any inhibitory effect against Staphylococcus aurous. 

Flowers of Achyranthes aspera extract inhibited the growth of Staphylococcus 

aurous  while the other parts of Achyranthes aspera do not show any inhibitory 

effect against Staphylococcus aurous.  Zone of inhibition against Staphylococcus 

aurous was recorded by roots, seeds (5 mm) and leaves (3 mm) of Ricinus 

communis while the flowers of Ricinus communis do not show any inhibitory 

effect against Staphylococcus aurous. It is suggest that it may play therapeutic 

action for the treatment of gastrointestinal infection and diarrheal. It is reported 
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that Staphylococcus aurous is well-known  serious human pathogen including 

meningitis, pneumonia,   bacteraemia,  myocarditis,  osteomyelitis, acute 

endocarditis,  encephalitis, pericarditis, choriamnionitis, abscesses of the muscle, 

scalded skin syndrome,  mastitis, various intra-abdominal organs and , 

urinogenital tract [332]. 
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Table 4- 43 Inhibition zone diameter in mm againt Klebsiella Pneumoniathe 

different parts of selected medicinal plants. 

Name of Bacteria Klebsiella pneumonia (Inhibition zone in mm) 

S.N Botanical Name Roots Stems Leaves Flowers Seeds 

1 Solanum surrattense NG NG NG 10 F. 15 

2 Rhazya stricta NG NG NG 10 15 

3 Moringa oleifera 10 NG NG NG NG 

4 Achyranthes aspera 10 NG NG NS NG 

5 Ricinus communis NG NG NG NG NG 

Note: (NG) No Growth, (NS) Not Studied, 

The comparison of inhibition zones against Klebsiella Pneumoniaby the different 

parts of selected a medicinal plant which is shown in the table 4-43. From this, it 

is observed in the present study that the inhibition zone is found range between 

(0.0- 15 mm) against Klebsiella Pneumoniaby the different parts of selected 

medicinal plants. It is investigated that flowers and seeds of selected plants 

possess highly significant anti klebsiella pneumonia. Flowers of Solanum 

surrattense extract inhibited the growth of Klebsiella pneumonia. Highest zone 

of inhibition against Klebsiella pneumonia was recorded by flowers (10 mm) 

while the other parts do not show any inhibitory effect against Klebsiella 

pneumonia. Flowers of Rhazya stricta extract inhibited the growth of Klebsiella 

pneumonia while the other parts of Rhazya stricta do not show any inhibitory 

effect against Klebsiella pneumonia.  Flowers of Moringa oleifera extract 

inhibited the growth of Klebsiella pneumonia while the other parts of moringa 

oleifera do not show any inhibitory effect against Klebsiella pneumonia. Flowers 

of Achyranthes aspera extract inhibited the growth of Staphylococcus aurous 

and Klebsiella pneumonia while the other parts of Achyranthes aspera do not 

show any inhibitory effect against Klebsiella pneumonia.  All parts of Ricinus 

communis do not show any inhibitory effect against Klebsiella pneumonia. 

Klebsiella pneumonia is a Gram- negative pathogen causes in the hospital 

outbreaks of nosocomial infections including including infantile meningitis, 

acquired urinary tract infections, septicemia and pneumonia [333].  
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PART-4: ANTIBACTERIAL PROTEINS AND 

PEPTIDE 

Table 4- 44 Antibacterial proteins and peptide from some of the medicinal plants 

Name of Bacteria Bacterial  (Inhibition zone in mm) 

S.N Botanical Name S. Aurous 
Pseudomon

as 
E.Coli 

K. 
Pneumonia 

Proteus 
Enteroba

cter 
1P Rhazya Stricta 

Flower Precipitated) 
NG NG NG NG NG NG 

2P Moringa Oleifera 
Flower Precipitated) 

15 14 8 6 5 4 

3P Ricinus Communis 

Flower Precipitated) 
NG NG NG NG NG NG 

1C Rhazya Stricta 
Flower (Crude) 

NG NG NG NG NG NG 

2C Moringa Oleifera 
Flower (Crude) 

NG NG NG NG NG NG 

3C Ricinus Communis 
Flowers (Crude) 

NG NG NG NG NG NG 

Note: (NG) No Growth 

 

 

      FIGURE 1 STAPHYLOCOCCUS AUROUS        FIGURE 2 PSEUDOMONAS 
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     FIGURE 3 ESCHERICHIA COLI       FIGURE 4 KLEBSIELLA PNEUMONIA 

 

                FIGURE 3 PROTEUS                           FIGURE 4 ENTEROBACTER 
FIGURE 4- 64  ANTIBACTERIAL PROTEIN ACTIVITIES OF THE SOME 

SELECTED PARTS OF PLANTS APERA (INHIBITION ZONE) 

The comparison of inhibition Zone against different types of bacteria including  

Staphylococcus Aurous,Escherichia Coli, Klebsiella Pneumonia, Pseudomonas, 

proteus and enterobacter by the flowers of selected a medicinal plant which is 

shown in the table 4-44 and Figure 4-64. From this, It is investigated that flowers 

of Moringa oleifera possess highly significant against selected bacteria the 

inhibition Zone is found (15 mm) against Staphylococcus Aurous, (14 mm) 

Pseudomonas, (8 mm) Escherichia Coli, (6 mm) Klebsiella Pneumonia, (5 mm) 

proteus and (4 mm) Enterobacter by flowers of Moringa oleifera while the other 

plant extracts does not show any inhibitory effect against above selected 
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bacteria. Various types of phytochemical with antibacterial activity have been 

identified in the plants. Among them proteins and peptide was recently observed 

as antimicrobial activity. The protein and peptide is identified as important 

components of the innate defense system of fungi, bacteria, insects, plants and 

animals. Most of these defense proteins have multitasked activities. Several   

peptides have capability to inhibit gram negative and positive negative bacteria 

has been reported [334]. It has been investigated that the flowers of Moringa 

oleifera can be used to discover new natural products in the form of 

antimicrobial protein and peptides. It may serve for increment new 

pharmaceuticals. Such types of screening of various natural antimicrobial 

proteins and peptides which can be supported the traditional knowledge of local 

practitioners. Such type of traditional knowledge of scientific findings is most 

important for to enhance the awareness of local communities and plant resources 

[335]. 
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PART: 5: APLICATIONS OF MORINGA OLEIFERA 

Some of the NGOs are working to improve the nutritional status of vulnerable 

groups in Pakistan. Welthungerhilfe (WHH) and Research and Development 

Foundation (RDF) are jointly making efforts to overcome malnutrition problem 

in Thar Desert of Sindh Province. On the basis of the thesis results, it was 

suggested the above mentioned NGOs that there is need to introduce some 

nutrient rich plants in malnourished  areas of Pakistan. In this connection more 

than five thousand (5000) Moringa oleifera plants have been planted in 70 

villages of four Union councils of Taluka chachro including Chachro, Kantio, 

Mithrio Charan and Parno. Plantation of Moringa oleifera which is successful 

and significant because of the climate of the Thar is very favorable. Such types 

of effort which will be helpful to fight against the problems of malnutrition, 

hunger, poverty, diseases. The huge foreign exchange can be saved by exporting 

the products of “Moringa”. Moringa oleifera plant is a most important resource 

of phytochemicals and provides a basis for future viable developments like 

health, food, nutrition socioeconomic developments, water purifier and 

cosmetics etc.  
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CHAPTER 5  

CONCLUSION AND FUTURE DIRECTIONS 

Phytochemical studies of these plants are helpful in pharmaceutical industries for 

treatment of various diseases and discovering new drugs. Scientific findings had 

indicated that these plants are rich in Phytochemical and also having wide 

spectrum of bioactivity. It is known that phytochemical synthesis in the plants 

depends on some variable factors including air, soil temperature, humidity, light, 

time, planting, soil and geographical condition whereas present findings 

indicated safe from contaminated toxic metals.  

Present finding shows that aqueous and methanol extract are most efficacious 

solvent for extraction of phytochemical. The aqueous extract  showed maximum 

phytochemical than methanol extract whereas methanol extract is better than 

aqueous extract for extraction of phenolic compound, flavonoid and tannins, 

steroid and terpenoid.  

It is concluded that the appreciable amount of phytochemical including alkaloid, 

saponin, phenolic compound, flavonoid, tannin, steroid, terpenoid, glycoside, 

carbohydrate, protein and amino acid present in the selected ethnomedicinal 

plants.  

Root and seed parts of selected plants in the present study showed good sources 

of carbohydrate whereas seed and leave parts of selected plants in the present 

study showed good sources of protein.  

The leaves and flowers of selected plants are richest sources of antioxidant 

content while richest phenolic compound, flavonoid and tannin. The 

concentration of alkaloids was investigated higher in the seeds of mostly plants 

than remaining parts.  

Leaves and root was indicated richest sources of calcium whereas most parts of 

solanum surrattense and moringa oleifera is also rich sources of calcium and 

sodium. It is investigated Achyranthes aspera richest sources of iron and 

potassium, rhazya stricta shows good sources of zinc whereas while ricinus 
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communis is good sources of copper. Roots and seeds of some plants showed 

good sources of manganese. Cadmium, lead, cobalt was showed around 

permissible limit most parts of plants.  It is beneficial to consumers because of 

highly toxic.  

The higher concentration of antioxidant content in the leave and flower in the 

mostly selected plants because of leaves and flowers are richest source of 

antioxidant possessing phenolic compound.  

Antibacterial activity including the Escherichia coli, Bacillus cereus and 

Staphylococcus aureus were found to be most sensitive while Klebsiella 

pneumonia least sensitive in the present study. Most parts of Solanum 

surrattense, moringa oleifera and rhazya stricta showed rich antibacterial 

activities against Escherichia coli whereas rhazya stricta and solanum 

surrattense showed maximum antibacterial activities against Bacillus cereus and 

Staphylococcus aurous.  

The flower of moringa oleifera was possessed antibacterial protein and peptide 

which showed highly significant against Staphylococcus Aurous, Escherichia 

Coli, Klebsiella Pneumonia, Pseudomonas, proteus and enterobacter. In the 

present study clearly represents medicinal plants are rich source of drugs and it 

is also investigated that no any toxic chemical present in these plants which can 

be most beneficial for consumer. 

This study is helpful to develop the awareness of important to provide 

indigenous sources and accurate scientific data for pharmaceutical industries and  

Traditional practitioners (Hakim) as well as for the common people can also 

utilize them for preventing and controlling of various diseases.  

Hence it is essential to explore further by the identification of biologically active 

compounds, implementing techniques for purification, separation, crystallization 

and used in the preparation of medicinal drug for the treatment of different types 

of disease including canceretc. 
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