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ETHNOBOTANICAL  STUDY  OF  SOME  SELECTED PLANTS  

USED  IN  THE  TREATMENT  OF  SKIN  AND  DIABETIC  
DISEASES  IN  BANGLADESH 

 
 

Abstract 
This study investigated the indigenous people’s belief on some medicinal plants those 

commercially used to cure different types of skin diseases as well as diabetic diseases 

in Bangladesh. It was observed that around 400 to 1000 medicinal plants available in 

Bangladesh listed in different database. In the present study ten potential medicinal 

plants were selected based on their skin diseases curing ability and the anti-diabetic 

properties through ethnobotanical study. Around 176 peer reviewed publications 

connected to 24 major tribes’ lives in Bangladesh were studied during selection of 

plants. Ultimately fresh leaves of Neem (Azadirachta indica), Babla (Acacia nilotica), 

Pathorkuchi (Bryophyllum pinnatum), Sojna (Moringa oleifera) and Asham lota 

(Mikania cordata); fresh stems of Shornolota (Cuscuta reflexa); dried leaves of 

Papaya (Carica papaya) and Telakochu (Coccinia grandis); dried seeds of Ajawin 

(Carum copticum) and finally Kalo Jera (Nigella sativa) were enrolled in the present 

study. The pharmacological actions of these selected plants were assessed 

scientifically under a controlled laboratory setup.  

A comparatively noble and green extraction procedure named “Aqueous Ultrasound 

Assisted Extraction Method” was used for the preparation of crude extract which 

provided significantly high yield percentages. More than 30% yield was observed 

from the dried plant’s parts of N. sativa, C. grandis and C. papaya through this 

extraction procedure. Around 15% extraction was observed from fresh leaves of A. 

nilotica, A. indica and C. reflexa, however, still higher than the expected (10%) yield. 

Promising extraction also found from M. oleifera (17.42%), M. cordata (18%), C. 

copticum (19.14%) and B. pinnatum (21.59%). Most of the crude extracts were found 

acidic in nature except C. papaya and C. grandis. It was observed that M. cordata and 

C. copticum added more basic compounds during the extraction procedure observed 

by the pH changes of the solution before and after ultrasound treatment. Drastic pH 
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changes were observed after ultrasound treatment on the plant material and indicated 

the nature of compound extracted from the plant parts. Crude extracts were dried by 

conventional water bath at 550C and preserved in a glass vial under freezing condition 

for further use.  

Crude extracts were undergone different phytochemical and pharmacological studies. 

Gram positive bacteria S. aureus, S. pyogenes and gram negative bacteria E. coli as 

well as fungi C. lunata, F. chlamydosporum and M. furfur were enrolled in the present 

study having distinct association on different types of skin diseases. Seven more 

pathogenic bacteria and 2 fungi were also included in the presents study for 

comparison of the antimicrobial activities. Antimicrobial activities were conducted by 

disc diffusion method and found promising antimicrobial activity of Azadirachta 

indica (against S. aureus), Acacia nilotica (against S. pyogenes and S. aureus), 

Bryophyllum pinnatum (against S. pyogenes, S. aureus and E. coli), Cuscuta reflexa 

(against S. aureus and S. pyogenes) and Moringa oleifera (against S. pyogenes). 

Comparatively poor sensitivity was observed against three enlisted fungi. These plants 

may be considered potential antimicrobial agents and may be suitable for curing 

different types of microorganism infected skin diseases.  

Three types of hypoglycemic studies were conducted to observe the anti-diabetic 

properties of the plants. Most of the enrolled plants were showed distinct properties on 

lowering blood glucose level of the dexamethasone induced diabetic mice.  However 

extracts of A. indica, B. pinnatum, C. reflexa, C. papaya and C. grandis were showed 

very promising anti-diabetic effect almost similar to the standard anti-diabetic drug 

glibenclamide. From cytotoxic study all crude extracts were proved safer than the 

standard drug erythromycin and tetracycline.  

A purification stages were also performed by using a basic partition theory, and was 

observed that sufficient purifications were performed which may be considered for 

large scale purification including industrial setup. The whole study was conducted by 

minimum impact on the environment. From this study we justified the use of some 

ethnobotanicals for the treatment of different types of pathogenic skin diseases and 

diabetic disease.  
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Chapter 1: Introduction 
 

1.1 Ethnobotany  

Ethnobotany is the study of the traditional knowledge of indigenous (ethnic or tribal) 

groups living in the remote parts of the world. The use of traditional medicines is 

widespread in Bangladesh. Bangladesh is a subtropical country rich in biodiversity 

and biological resources, having long history of using medicinal plants for the 

treatment of different types of diseases. In the present study two major public health 

problems, skin diseases and diabetics were highlighted. Both types of diseases need 

long term or even lifelong treatment which is a big burden for the patient. Though 

effective treatment are available but still treatment are unreachable to a large portion 

of the patient worldwide due to high cost of drug. However, people living in the 

remote part or even unconnected to the civilization still fighting against different 

diseases including the above two types of diseases. These issues are addressed in this 

research. In the present study, steps were taken to identify natural remedies for the 

treatment of various types of infectious skin diseases and metabolic disorder like 

diabetes mellitus through ethnobotanical study among the tribal and folk practitioners 

in Bangladesh. 

 

1.1.1 History of Ethnobotany  

Ethnobotany is the study of a region's plants and their practical uses through the 

traditional knowledge of a local culture and people (Kochhar 2016). The term 

‘ethnobotany’ was first suggested by John Harshberger in 1896 to delimit a specific 

field of botany and describe plant uses. It was defined as “the use of plants by 

aboriginal peoples” (Cotton 1996). Richard Evans Schultes, often referred to as the 

"father of ethnobotany" (Soejarto 2005), explained the discipline in this way: 

“Ethnobotany simply means, investigating plants used by primitive societies in 

various parts of the world”. According to Jones (1941) ethnobotany is the discipline 

concerned with the interactions between people and plants (Hamilton et al., 2003) or 

simply ‘ethnobotany’ is the part of ethnoecology which concerns plants (Martin 

1995). Ethnoecology cover all studies which describe local people’s interaction with 

the natural environment, including sub-disciplines such as ethnobiology, ethnobotany, 

ethnoentomology and ethnozoology” (Martin 1995).  
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Recorded evidence of ethnobotany in the Indian subcontinent may be the earliest in 

the world and date back to 4000-1500 B.C (Jain & Mudgal, 1999). Pedanius 

Dioscorides, a Greek physician and historian wrote "De Materia Medica", a catalogue 

of about 600 plants in the Mediterranean in 77AD (Ponman et al., 2012). The great 

voyager Christopher Columbus discovered tobacco from Nicotiana sp. in Cuba in 

year of 1492 (Simpson & Ogorzaly, 1986). In 1542, Leonhart Fuchs who was a 

Renaissance artist listed 400 plants native to Germany and Austria in his "De Historia 

Stirpium". In the 16th century, one of the French explorers named Jacques Cartier 

learned a cure for scurvy from a local Iroquoi tribe (Mazal 2016).  

For centuries, Bangladesh has been the dwelling place of different ethnic groups. 

These people are with distinctive social and cultural practices, languages and customs 

are commonly known as ‘Adivasis’ by themselves. At least 350 million people 

worldwide are considered to be indigenous and in Bangladesh about two million 

indigenous people of 45 different distinct communities are living throughout the 

country. Latest ethnographic research suggests that the number of tribes within the 

country approximates 150 (Murmu 2009; Kabir et al., 2014). A vast controversy 

regarding the number of tribes was observed with Rahman et al. (2007) and Uddin 

(2010) paper as they mentioned the number of major tribes in Bangladesh was only 19 

and 35 respectively were living in different hilly areas and as well as in plain lands of 

Bangladesh (Uddin et al., 2014a). However, Bangladesh is believed by 

anthropologists to have more than 100 indigenous communities or tribes and these 

communities are again divided into clans and sub-clans, with every clan and sub-clan 

possessing their own sets of beliefs and practices (Zahan et al., 2013). 

 

1.1.2 Trends of Ethnobotanical Researches in Bangladesh 

The documented ethno-botanical studies in Bangladesh may be started early in the 

previous century after Hutchinson published a book on Chittagong Hill Tracts (CHTs) 

in the year of 1909 (Faruque and Uddin, 2011) which is also considered to be the 

pioneer work on ethnobotany in the Indian subcontinent. The other earliest ethno-

botanical reference work may be considered of Lewin (1912) work on local tribe. 

Rajput (1965) was also worked on the tribes of CHTs and it was also considered 

another ethno-botanical work in this part. After independence the remarkable works 

may be included the works of Sirajuddin (1971), Tanchangya (1982) and Shelly 

https://en.wikipedia.org/wiki/Jacques_Cartier
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(1992), however their works were less detailed and largely dependent on Hutchinson's 

(1909) work. The remarkable contribution of Khan and Huq (1975), Hassan and Khan 

(1986), Mia and Huq (1988) may also be considered as oldest ethnobotanical research 

in Bangladesh. 

Last three decades extensive work has done in the field of ethnobotany in Bangladesh. 

In this period some remarkable works on ethnobotany was done on the tribal people 

of Chittagong and CHT, most of which were published after 1990. Extraordinary 

work was done by Kadir (1990) on medicinal plants of Bangladesh and their 

conservation strategy. Alam (1992) worked on Marma community and documented 

the ethno-botanical information and medicinal plant and also conducted a subregional 

training workshop on applied ethnobotany. Uddin et al., (2008) worked on 

medicobotanical report on the Chakma people of Bangladesh.  

Though last three decades the popularity of ethno-botanical studies in Bangladesh is 

increases many fold, still studies on ethno-medicinal information of ethnic 

communities in Bangladesh are at initial stage. However, some recent remarkable 

ethnomedicinal studies in Bangladesh may be mentioned including the work of 

Ahmed et al. (2017), Akber et al. (2011), Anisuzzaman et al. (2007), Arumugam et 

al. (2013), Azam et al. (2013), Biswas et al. (2011), Rahman (2013), Rahmatullah et 

al. (2009). Last two decade’s Rahman and Rahmatullah did extensive and series of 

ethnobotanical survey covering almost all vital places of Bangladesh.  

 

1.1.3 Medicinal Plants in the world 

As per the published report by the Royal Botanic Gardens, Kew, in the United 

Kingdom in their “State of World’s Plants”, around 391,000 species of vascular 

plants, of which about 369,000 species (or 94%) are flowering plants are available in 

the world (Kew 2016). The Food and Agriculture Organization estimated in 2002 that 

over 50,000 medicinal plants are used across the world (Schippmann et al., 2002) 

whereas the Royal Botanic Gardens, Kew more conservatively estimated in 2016 that 

17,810 plant species have a medicinal use, out of some 30,000 plants for which a use 

of any kind is documented (Kew 2016). 

There is no such scientifically proven data for the estimation of total plants species are 

available in Bangladesh. From literature survey it was found that, Charles Baron 

Clarke (1832-1908) wandered two and half years on boat and made more than 7000 
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botanic collection from Sylhet, Madhupur jungle and Comilla. He also made 

collection trips to Barisal, Sundarbans, Dhaka, Jessore and Chittagong. So the actual 

number might be more. According to the Banglapedia, more than 6000 plants species 

occur in Bangladesh (Islam and Miah, 2012) and Ahmed et al. (2009) estimated 

around 6.5 thousand plant species present in Bangladesh. However, around 500 

(Ahmed et al., 2009) to  1000 (Mia 1990) plant species have medicinal values and 

grow in the country’s forests, wetlands, homestead forests, and even roadside as 

indigenous, naturally occurring, or cultivated plants (Ghani 2003). Yusuf et al. 

(1994), Ghani (1998) and Yusuf et al. (2009) documented more than 500 Bangladeshi 

plants with their medicinal properties. More recent and scientifically proven data was 

come from Ashraf et al. (2014), as they were more concisely estimated 406 medicinal 

plants with their corresponding scientific, family and local names as well as utilized 

parts for the treatment from different districts of Bangladesh proven by MPDB1.0 

(Medicinal Plant Data Base) software. 

 

1.2 Skin Disease  

Skin diseases are the most common illness among people around the world. The 

World Health Organization (WHO) has found a high prevalence of skin diseases in 

the general population of developing countries, some diseases being more prevalent in 

children (Mahbub et al., 2017). There are hundreds of skin conditions that affect 

humans. However, keratinized surface, low pH, high salt content and presence of 

lysozyme prevent skin from microorganism’s infection (Jyothilakshmi et al., 2016). 

Most of the skin diseases are caused by bacterial and fungal infection (Azman et al., 

2016). Common bacterial skin infections include cellulitis, erysipelas, impetigo, 

folliculitis, furuncles and carbuncles (Stulberg et al., 2002).  

A bacterial infection occurs when bacteria successfully invade the soft tissues through 

small wounds on the skin surface or through existing condition. Late prevention of 

bacterial infection can cause to life-threatening situation. Bacterial infection may 

affect both the skin and the subcutaneous tissues beneath, and can spread to the lymph 

nodes and bloodstream. Staphylococcus aureus a gram-positive, round-shaped 

bacterium found in the nose, respiratory tract, and on the skin, common cause of skin 

infections (Lowy 1998). However, S. aureus are one the most common bacterial 

infections in humans and are the causative agents of multiple human infections, 

including bacteremia, infective endocarditis, skin and soft tissue infections (e.g., 
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impetigo, folliculitis, furuncles, carbuncles, cellulitis, scalded skin syndrome, and 

others), osteomyelitis, septic arthritis, prosthetic device infections, pulmonary 

infections (e.g., pneumonia and empyema), gastroenteritis, meningitis, toxic shock 

syndrome, and urinary tract infections (Tong et al., 2015). Most strains of 

Staphylococcus aureus are relatively low virulent and harmless if the infection is 

restricted to superficial layers of intact skin but they cause infection once they gain 

entry into damaged skin (Jyothilakshmi et al., 2016). Streptococcus pyogenes is also 

capable of causing infection on damaged skin (Jensen et al., 1997). Besides this 

bacterium, cellulitis (one of the skin diseases) is caused by large varieties of 

organisms which are known to colonize chronic wounds, including Streptococci, 

Staphylococci, Pseudomonas spp., and Bacteriodes spp. (Cox and Lawrence, 1998). 

Impetigo, cellulitis, hair follicle infections, Staphylococcal scaled syndrome and 

necrotizing fascilitis are the major skin diseases caused by Staphylococcus aureus 

whereas impetigo, cellulitis, erysipelas and necrotizing fasciitis are the major skin 

diseases caused by Streptococcus pyogenes (Jyothilakshmi et al., 2016). Common 

superficial fungal infections of the skin include Tinea capitis, Tinea corporis, and 

Pityriasis versicolor (Kelly 2012). Eczema is a collective term for some medical 

conditions that can cause the skin to get irritated or inflamed, the most common form 

of eczema being known as atopic dermatitis (Mahbub et al., 2017) whereas scabies is 

caused by a parasite.  

 

1.3 Diabetes   

Diabetes, also referred to as diabetes mellitus, is a multiple metabolic disease 

characterized by absolute or relative deficiencies in insulin secretion and/or insulin 

action associated with chronic hyperglycemia and disturbances of carbohydrate, lipid 

and protein metabolism (Wild et al., 2004; Araki et al., 2017). It is characterized by 

hyperglycemia resulting from defects in insulin secretion, insulin action, or both. The 

distinguishing symptoms of diabetes are polyuria (frequent urination), polydypsia 

(thirsty), polyphagia (extrem hunger), and unexpected weight loss (Altan 2003). 

According to WHO report 2016, the total burden of deaths from high blood glucose in 

2012 has been estimated to amount to 3.7 million. This number includes 1.5 million 

diabetes deaths, and an additional 2.2 million deaths from cardiovascular diseases, 

chronic kidney disease and tuberculosis related to higher-than-optimal blood glucose 
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(Packirisamy et al., 2018). It has become a major global epidemic over the past few 

decades (Attanayake et al., 2016). Global estimate of the number of diabetics within 

the past three decades showed an increase from 153 million in 1980 to 347 million in 

2008 (Alamin et al., 2015). Currently the prevalence of diabetes is estimated at 415 

million people (6.4% of the adult population worldwide) in 2015 and the number is 

projected to increase to 642 million in 2040 and it is predicted to become the 7th 

leading cause of death in the world by the year 2040 (Zimmet et al., 2014).  Besides 

hyperglycemia, several other factors including dislipidemia or hyperlipidemia are 

involved in the development of micro and macrovascular complications of diabetes, 

which are the major causes of morbidity and death (ADA 2014). The chronic 

hyperglycemia of diabetes is associated with long-term damage, dysfunction, and 

failure of different organs, especially the eyes, kidneys, nerves, heart, and blood 

vessels (ADA 2014). Impairment of growth and susceptibility to certain infections 

may also accompany chronic hyperglycemia. Diabetes may be classified into four 

groups (Diabetes Care 1997, Genuth et al., 2003; ADA 2014), 

(I) Type 1 diabetes: β-cell destruction, usually leading to absolute insulin 

deficiency  

(II) Type 2 diabetes: may range from predominantly insulin resistance with 

relative insulin deficiency to a predominantly secretory defect with insulin 

resistance 

(III) Gestational diabetes: Diabetes developed during pregnancy  

(IV) Other specific types. 

a. Genetic defects of β-cell function (eg. Transient neonatal diabetes, 

Permanent neonatal diabetes etc.) 

b. Genetic defects in insulin action (eg. Type A insulin resistance,  

Leprechaunism) 

c. Diseases of the exocrine pancreas (eg. Pancreatitis, Neoplasia, Cystic 

fibrosis etc.) 

d. Endocrinopathies (eg. Hyperthyroidism, Somatostatinoma etc.) 

e. Drug or chemical induced (eg. Nicotinic acid, Glucocorticoids, 

Thiazides etc.) 

f. Infections (eg. Congenital rubella, Cytomegalovirus etc.) 
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1.4 Ethnobotanicals uses for Curing Skin Diseases and Diabetes 

Ethnobotanicals used in skin diseases and diabetes were identified through secondary 

ethnobotanical survey. Ethnobotanical survey on different TMPs (Tribal Medicinal 

Practitioners) and FMPs (Folk Medicinal Practitioners) in Bangladesh and published 

in different peer reviewed journal in the period of 2000-2017 were considered. Total 

176 papers (out of around 300) were finally selected for this study. Around 160 

medicinal plants were identified from the surveyed paper from where 94 were 

extensively used for the treatment of different types of skin diseases (Table 2.1 in the 

chapter 2) and 75 plants were found for the treatment of diabetes (Table 2.2 in the 

chapter 2). However, interestingly 46 medicinal plants were found having both skin 

and diabetic disease curing properties and widely used by many TMPs and FMPs in 

Bangladesh.  

 

1.5 Rational of this Research Work 

Bangladesh is a subtropical country rich in biodiversity and biological resources, 

having long history of using medicinal plants for the treatment of different types of 

diseases. Due to subtropical climate, infectious diseases are the major public health 

problems in Bangladesh. On the other hands, diabetes is one of the major public 

health problems in world ranked it the fourth or fifth leading cause of death (Alamin 

et al., 2015). Though sufficient numbers of antibiotics are available in the market for 

treating infectious diseases but indiscriminate uses increases the incidence of multiple 

antibiotic resistances which has become a global concern (Westh et al., 2004) now a 

day. Over the century worldwide indigenous people are successfully managing these 

diseases by using natural resources available in their surroundings. Management of 

different types of skin diseases and diabetes using traditional remedies are also 

widespread in Bangladesh. There has been increasing demand for the use of plant 

products due to low cost, easy availability and lesser side effects. Natural products, 

either as pure compounds or as standardized plant extracts, provide unlimited 

opportunities for new drug because of the unmatched availability of chemical 

diversity. Therefore, researchers are increasingly turning their attention to folk 

medicine, looking for new leads to develop better drugs against microbial infections. 

The study is significant in a number of ways. Considering the economic importance of 

the people of Bangladesh, the use of traditional medicines gains its importance (Basak 

et al., 2016). The study of indigenous local medicinal knowledge may have practical 
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implications for developing new drug. In the present study, steps were taken to 

identify natural remedies for the treatment of various types diseases especially 

infectious skin diseases and metabolic disorder mainly diabetes mellitus through 

ethnobotanical study among the tribal and folk practitioners in Bangladesh.  

 

1.6 Plant Selection Criteria 

The research work was started by selecting some potential plants having capacity for 

the curing of skin and diabetic diseases. Bangladesh is believed by anthropologists to 

have more than 100 indigenous communities or tribes and these communities are 

again divided into clans and sub-clans, with every clan and sub-clan possessing their 

own sets of beliefs and practices (Zahan et al., 2013). It was very difficult to conduct 

ethnobotanical survey among all the groups available in Bangladesh. In this regard 

secondary data was considered. Data was collected from published papers connected 

to the ethnobotany, ethnomedicine, ethnobiology published on Bangladeshi 

Traditional Medicinal Practitioners (TMPs) and Folk Medicinal Practitioners (FMPs). 

Around 176 such publications connected to 24 major tribes (Table 1.1) lives in 

Bangladesh were studied during selection of plants.  

The prime objective of the present study was to justify the use of plants for curing 

skin diseases and diabetes by the ethnic people in Bangladesh. About 94 plants had 

identical properties of curing different types of skin diseases (Table 2.1 in Chapter 2) 

and 75 for controlling diabetes (Table 2.2 in Chapter 2). From the primary identified 

plants, 10 promising plants (Table 2.2) were selected based on the following criteria; 

  

(i) The plants were widely used (or very rarely used) in different ethnic 

groups (TMPs and/or FMPs) in Bangladesh as well as abundant in our 

surroundings 

(ii) The plants having capacity to cure one or more types of skin diseases 

(iii) The plants having capacity to control or cure diabetes diseases 
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Table 1.1: Types of papers considered for ethnobotanical survey in the present 

study 

Sl# Name of Ethnic Tribes No. of Papers Surveyed 

1 Bagdi 1 

2 Bede  1 

3 Chakma  9 

4 Garo 14 

5 Goala 1 

6 Hajong 2 

7 Khasia 1 

8 Khumi 3 

9 Koch 1 

10 Kole tribes 1 

11 Lushai 1 

12 Manipuri 1 

13 Marma 6 

14 Murmu 1 

15 Oraon 1 

16 Pahan 2 

17 Pankho 1 

18 Rai tribes 2 

19 Raibongshi  1 

20 Rakhain  2 

21 Santal 15 

22 Teli tribe 2 

23 Tonchongya tribe 2 

24 Tripura 10 

25 Mixed TMPs  11 

26 FMPs  84 

 Total Number of papers surveyed  176 
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1.7 Collection and Identification of Medicinal Plants 

All plant materials (Table 1.2) were collected from two sources: 

1. Botanical Pesticide Garden, University of Rajshahi, Rajshahi, Bangladesh. 

2. University campus, University of Rajshahi, Rajshahi, Bangladesh. 

Samples were identified by the professional taxonomist of the Department of Botany, 

University of Rajshahi, Bangladesh. Herbarium specimen for each plant was prepared 

and placed in the Botanical Pesticide Laboratory, Institute of Environmental Science, 

University of Rajshahi, Rajshahi, Bangladesh for record.  

 

Table 1.2: List of Plants selected for the present study 

Sl# Scientific Name Family Local Name Plant Parts Used 

1. Azadirachta indica Meliaceae Neem Leaf 

2. Acacia nilotica   Fabaceae Babla Leaf 

3. Bryophyllum pinnatum Crassulaceae Pathor kuchi Leaf 

4. Cuscuta reflexa Cuscutaceae Shorno lota Stems 

5. Mikania cordata Caricaceae Asham lota Leaf 

6. Moringa oleifera  Moringaceae Sojna Leaf 

7. Carica papaya Caricaceae Papaya  Leaf 

8. Coccinia grandis Cucurbitaceae Telakochu Leaf 

9. Carum copticum Apiaceae Ajawin  Seeds 

10. Nigella sativa Ranunculaceae Kalo jera Seeds 
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1. Taxonomic classification of Neem 

(Girish and Bhat, 2008). 

Order   Rutales 

Suborder  Rutinae 

Family  Meliaceae 

Subfamily  Melioideae 

Tribe   Melieae 

Genus   Azadirachta 

Species                A. indica 

 
Figure 1.1: Neem plant 

2. Taxonomical classification of Babla  
(Raheel et al., 2014) 
Kingdom  Plantae 

Subkingdom  Tracheobionta 

Super division  Spermatophyta 

Division  Magnoliophyta 

Class   Magnoliopsida 

Subclass  Rosidae 

Order   Fabales 

Family   Fabaceae 

Genus   Acacia 

Species   A. nilotica 

Synonym: Acacia arabica (Lam.) Willd. 

 
Figure 1.2: Babla plant 
 

 
3. Taxonomical classification of  
Pathorkuchi (Nagaratna and Hedge, 
2015; Prasad et al., 2012) 

Kingdom  Plantae 
Sub 
kingdom 

Tracheobionta 

Division Spermatophyta 
Subdivision Magnoliophyta 
Class Magnoliopsida 
Subclass Rosidae 
Order Rosales 
Family Crassulaceae 
Genus Bryophyllum 
Species Bryophyllum pinnatum 

(lam.)Oken 
 

 
Figure 1.3: Pathorkuchi plant 
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4. Taxonomical classification of 
Shorno lota (Vijikumar et al., 2011) 
 

Kingdom  Plantae 

Sub kingdom Tracheobionta 

Superdivision Spermatophyta 

Division Angiospermes 

Class Eudicots 

Subclass Asterids 

Order Solanales 

Family Cuscutaceae 

Alternate Convolvulaceae 

Genus Cuscuta 

Species C. reflexa 

 
 

 

 

 
Figure 1.4: Shornolota plant 

5. Taxonomical classification of  
Asham lota 
 

Kingdom  Plantae 
Order Asterales 

Family Asteraceae 

Tribe Eupatorieae 

Genus Mikania 

Species M. micrantha 
M. cordata   

 
Figure 1.5: Ashamlota plant 
 

6. Taxonomical classification of Sojna 
(Raja et al., 2016) 
 

Kingdom  Plantae 
Order Brassicales 

Family Moringaceae 
Genus Moringa 

Species M. oleifera   
  
  

 

 
 Figure 1.6: Sojna plant 

 

https://en.wikipedia.org/wiki/Asterales
https://en.wikipedia.org/wiki/Asteraceae
https://en.wikipedia.org/wiki/Eupatorieae
https://en.wikipedia.org/wiki/Mikania
https://en.wikipedia.org/wiki/Brassicales
https://en.wikipedia.org/wiki/Moringa
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7. Taxonomical classification of  
Papaya  

Kingdom Plantae 

Sub kingdom Tracheobionta 

Superdivision Spermatophyta 

Division Magnoliophyta 

Subdivision Magnoliophyta 

Class Magnoliopsida 

Subclass Dilleniidae 

Order Violales 

Family Caricaceae 

Genus Carica L 

Species Carica papaya  L. 

 
 

 

 
Figure 1.7: Papaya plant 

 

 

 

8. Taxonomical classification of 

Telakochu (Pekamwar et al., 2013) 

 

Kingdom  Plantae 

Order Cucurbitales 

Family Cucurbitaceae 

Sub family Convolvulaceae 

Tribe Benincaseae 

Genus Coccinia Wight & Arn 

Species Coccinia indica 

Coccinia grandis 
 

 
Figure 1.8: Telakochu plant 

https://plants.usda.gov/java/ClassificationServlet?source=display&classid=Tracheobionta
https://plants.usda.gov/java/ClassificationServlet?source=display&classid=Spermatophyta
https://plants.usda.gov/java/ClassificationServlet?source=display&classid=Magnoliophyta
https://plants.usda.gov/java/ClassificationServlet?source=display&classid=Magnoliopsida
https://plants.usda.gov/java/ClassificationServlet?source=display&classid=Dilleniidae
https://plants.usda.gov/java/ClassificationServlet?source=display&classid=Violales
https://plants.usda.gov/java/ClassificationServlet?source=display&classid=CAPA23
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9. Taxonomical classification of  
Ajawin (Jeet et al., 2012; Fazeli-nasab 
and Fooladvand, 2016.) 

Kingdom:  Plantae  
Clade:  Angiosperms  
Clade:  Eudicots  
Clade:  Asterids  
Order:  Apiales  
Family:  Apiaceae  
Genus:  Trachyspermum  
Species:  T. ammi 
 

Synonyms  

Ammi copticum L. 
Carum copticum (L.) Link 
Trachyspermum copticum Link 
Sison ammi L. 

 

 

 
Figure 1.9: Ajawin seeds and plant 

 
 
 
10. Taxonomical classification of Kalo 
Jera (Ansari and Satish, 2013) 
  
Kingdom : Plantae 

Division : Magnoliophyta 

Order : Ranunculales 

Family : Ranunculaceae 

Genus : Nigella 

Species : sativa 

 

 
Figure 1.10: Kalo jera seeds and plants  

https://en.wikipedia.org/wiki/Plant
https://en.wikipedia.org/wiki/Flowering_plant
https://en.wikipedia.org/wiki/Eudicots
https://en.wikipedia.org/wiki/Asterids
https://en.wikipedia.org/wiki/Apiales
https://en.wikipedia.org/wiki/Apiaceae
https://en.wikipedia.org/wiki/Trachyspermum
https://en.wikipedia.org/wiki/Synonym_(taxonomy)
https://en.wikipedia.org/wiki/Johann_Heinrich_Friedrich_Link
https://en.wikipedia.org/wiki/Johann_Heinrich_Friedrich_Link
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1.8 Objectives of the Present Research Work 

The study was conducted considering the following objectives: 

• To study the traditional medicinal plants using in the rural area of Bangladesh. 

• To prepare a list of medicinal plants used widely for the treatment of different 

types of skin diseases and diabetes mellitus by tribal and folk medicinal 

practitioners in different area of Bangladesh. 

• To develop an effective green extraction procedure, purification of the 

compounds and pharmacological study of botanicals using simple, cost 

effective and environment friendly approaches. 
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Chapter 2: Review of Literature 
 

The indigenous medicinal history of Bangladesh goes back to centuries of years ago. In 

Bangladesh both Folk Medicinal Practitioners (FMPs) and Tribal Medicinal Practitioners 

(TMPs) have their own field of expertise and unique range of medicinal plants, which can be 

vary greatly from tribe to tribe and between individual Kavirajes of even the same area 

(Kabir et al., 2014).  In most of the situation, the knowledge of medicinal plants usually kept 

within the family and passed on from generation to generation. Over the years, this 

successive accumulation of knowledge has led the Kavirajes to develop considerable 

expertise in the use of medicinal plants (Rahmatullah et al., 2011d). Traditional healers 

employ methods based on the ecological, socio-cultural and religious background of their 

people to provide health care. Plant derived medicines are widely used because they are 

relatively safer than the synthetic alternatives and are easily available, cheaper also (Guha 

and Chakma, 2015).  

If a plant is used for the treatment of similar types of diseases in different places across the 

world then its pharmacological effect could be accepted and considered as a vital source for 

new drug development. Therefore, it is suggested that such studies may contribute to 

indigenous ethno-botanical knowledge as well as studies of the sourcing of raw materials for 

development of commercial pharmaceuticals (Cakilcioglu and Turkoglu, 2010).  

Therefore, the aim of the present study was to document the experiences of both the tribal 

medicinal practitioners (TMPs) and the folk medicinal practitioners (FMPs) practiced in 

different tribes and communities in Bangladesh.  

In the present study, around 300 published papers on ethnobotanical survey in Bangladesh 

were studied and screened 94 medicinal plants (Table 2.1) which had proven medicinal uses 

in different tribes based on their skin disease curing properties. Accordingly 75 plants (Table 

2.2) were identified on the basis of their anti-diabetic uses by different TMPs and FMPs.  
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Table 2.1: List of ethnobotanicals used for the treatment of different types of skin diseases 

SL# Scientific 
name Family Local 

name Picture References 

1.  
Abelmoschus 
moschatus (L.) 
Medik. 

Malvaceae 

Musk-
dana, 
Lota-
kustori, 
Kala-
kosturi/ 
Shrub  

Chakma, CHT (Rahman et al., 
2007);  
Garo, Haluaghat, Mymensingh  
(Ahmed et al., 2017); 
Lushai, Bandarban District 
(Uddin et al., 2015a) 

2.  Abrus 
precatorius L. Fabaceae Kuch/ 

Tree 

 

Santal Tribe in Rajshahi district 
(Shahidullah et al., 2009);  
Santal Tribe of Joypurhat 
District (Rahman 2015a);   
Tonchongya, Rangamati 
District (Islam et al., 2015b) 

3.  
Abutilon 
indicum L. 
Sweet 

Malvaceae 

Berela, 
Kanghi
, 
atibala 
/ Shrub 

 

Santal Tribe, Thakurgaon 
District (Rahmatullah et al., 
2009a);  
Rakhain, CHT (Hanif et al., 
2009) 

4.  Acacia catechu 
(L.f.) Willd. 

Fabaceae  
 
Mimosa-
ceae 

Khoyer 
/ Tree 
 
 

 

Tribal people of Madhupur 
(Garo, Koch and Hajong 
communities) (Islam et al., 
2014);  
Garo, Haluaghat, Mymensingh  
(Ahmed et al., 2017) 

5.  Acacia 
concinna  

Fabaceae 
 
Mimosa-
ceae 

Vai An 
Thur, 
Boba 
lot/ 
Shrub 

 

Lushai, Bandarban District 
(Uddin et al., 2015a); 

6.  
Acacia 
farnesiana L. 
Willd. 

Mimosa-
ceae 

Gokul, 
Belati 
babul, 
Torua 
kadam/ 
Tree 

 

Chakma, CHT (Rahman et al., 
2007); Khumi, Marma and 
Tripura, Thanchi Upazila, 
Bandarban (Motaleb et al., 
2015); Tripura tribe of 
Bangladesh (Hossan et al., 
2009) 

7.  

Acacia nilotica 
L.  
 
Acacia arabica  

Mimosa-
ceae 
Fabaceae 

Babla/ 
Tree 

 

Santal Tribal, Chapai 
nobabgonj (Jamila and 
Rahman, 2016);  
Santal Tribe, Thakurgaon 
(Rahmatullah et al.,2009a);  
Shantal, Rajshahi (Shahidullah 
et al., 2009) 
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SL# Scientific 
name Family Local 

name Picture References 

8. Acalypha 
indica L. 

Euphorbia
-ceae 

Mukta 
Jhuri/ 
Herb 

 

Santal Tribe of Joypurhat 
District (Rahman 2015a);  
Santal Tribal, Chapai 
Nobabgonj District (Jamila and 
Rahman, 2016) 

9. Achyranthes 
aspera L. 

Amarant-
haceae 

Apang / 
Herb 

 

Santal Tribal, Chapai 
Nobabgonj District (Jamila and 
Rahman, 2016);  
Tripura tribe of Bangladesh 
(Hossan et al., 2009);  
Rakhain, CHT (Hanif et al., 
2009) 

10. Acorus 
calamus L. 

Araceae  
 
Acoraceae 

Bach, 
Ghora 
bach; 
Sweet 
grass/ 
Herb 

 

Tripura of Hazarikhil In 
Chittagong District (Faruque 
and Uddin, 2011);  
Chakma, Rangamati District 
(Tasannun et al., 2015);  
Khumi, Marma and Tripura, 
Thanchi Upazila, Bandarban 
(Motaleb et al., 2015)  

11. 
Adhatoda 
zeylanica 
Medic. 

Acanthac-
eae 

Bashok, 
Sada 
Bashok/ 
Herb 

 

Lushai, Bandarban District 
(Uddin et al., 2015a);  
Santal Tribe of Joypurhat 
District (Rahman 2015a);   
Chakma community of 
Bangladesh (Roy et al., 2008) 

12. Adiantum 
caudatum  

Adiantac-
eae 

Goyali 
lota/ 
Herb 

 

Khumi, Marma and Tripura, 
Thanchi Upazila, Bandarban 
(Motaleb et al., 2015) 

13. Adina 
cordifolia Rubiaceae 

Dakom, 
keli-
Kadam/ 
Tree 

 

Tripura tribe of Bangladesh 
(Hossan et al., 2009) 

14. 
Aegle 
marmelos (L.) 
Corr. 

Rutaceae Beal/ 
Tree 

 

Deb barma clan of the Tripura 
tribe of Moulvibazar District 
(Kabir et al., 2014); 
Santal Tribe of Joypurhat 
District (Rahman 2015a); 
Folk practitioner, Bogra 
District (Keya and Rahman, 
2017) 
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SL# Scientific 
name Family Local 

name Picture References 

15. 
Aerva 
sanguinolenta 
L. 

Amarant-
haceae 

Chaya, 
Mount
ain 
knot 
grass/ 
Herb   

Deb barma clan of the Tripura 
tribe of Moulvibazar District 
(Kabir et al., 2014);  
Santal Tribe in Rajshahi district 
(Shahidullah et al., 2009) 

16. Ageratum 
conyzoides L. 

Asterace-
ae 

Nackfu
l, Ati 
chada, 
Goat 
weed / 
Herb  

 

Sigibe clan of the Khumi tribe 
of Thanchi sub district in 
Bandarban District (Sarker et 
al., 2012); 
Deb barma clan of the Tripura 
tribe of Moulvibazar District 
(Kabir et al., 2014);  
Khumi, Marma and Tripura, 
Thanchi Upazila, Bandarban 
(Motaleb et al., 2015) 

17. Alangium 
lamarckii 

Alangia-
ceae 

Aakar, 
Ankara
, 
Bagh 
Aankra
/ Shrub 

 

Folk practitioner, Bangladesh 
(Arumugam et al., 2013) 

18. Albizia 
odoratissima 

Mimosa-
ceae 

Kakur 
sirish / 
Tree 

 

Folk practitioner, Bangladesh 
(Arumugam et al., 2013) 

19. Allium sativum 
L. Liliaceae Rosun/ 

Herb 

 

Chakma, Khagrachori District 
(Uddin et al., 2015b);  
Santal Tribal, Chapai 
Nobabgonj District (Jamila and 
Rahman, 2016);  
Tonchongya, Rangamati 
District (Islam et al., 2015b);  

20. 
Allophyllus 
triphyllus 
(Burm.f.) Merr. 

Sapinda-
ceae 

Rakhal 
phul/ 
Shrub 

 

Chakma, CHT (Rahman et al., 
2007); 

21. 

Aloe vera L. 
Burm f. 
Aloe indica L. 
Aloe 
barbadensis 
Mill. 

Liliaceae 
Asphodel-
aceae; 
Aloeace-
ae 
Xanthor-
rhoeaceae 

Ghrito
kumari
/ Herb 

 

Chakma community of 
Bangladesh (Roy et al., 2008); 
Madhupur, Tribal people 
(Garo, Koch and Hajong 
communities) (Islam et al., 
2014); 
Santal Tribe of Joypurhat 
District (Rahman 2015a) 
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SL# Scientific 
name Family Local 

name Picture References 

22. 
Alpinia 
conchigera 
Griff. 

Zingiber-
aceae 

KolKo
m, 
Galang
a/ Tree 
 

 

Tudu sub clan of the Santal, 
Joypurhat District (Zahan et 
al.,2013);  
Chakma community of 
Bangladesh (Roy et al., 2008);  
Khumi, Marma and Tripura, 
Thanchi Upazila, Bandarban 
(Motaleb et al., 2015);  

23. 
Alternanthera 
sessilis (L.) 
R.Br. ex DC. 

Amarant-
haceae 

Mati 
kondur
ri/ 
Herb 

 

Hembrom clan of the Santal 
tribe, Setabganj of Dinajpur 
District (Moniruzzaman et al., 
2015);  
Folk practitioner, Bogra 
District (Keya and Rahman, 
2017) 

24 

Amaranthus 
spinosus L. 
 
Amaranthus 
viridis L 

Amarant-
haceae 

Kanta 
notya, 
Lal 
notya 
shate 
shak/ 
Herb  

 

Khumi, Marma and Tripura, 
Thanchi Upazila, Bandarban 
(Motaleb et al., 2015);  
Folk practitioner, Bogra 
District (Keya and Rahman, 
2017) 
Santal Tribe, Thakurgaon 
District (Rahmatullah et 
al.,2009a) 

25. 
Amomum 
dealbatum 
Roxb. 

Zingibera-
ceae 

Carda
mum, 
Black 
Carda-
mum/ 
Herb 

 

Chakma, CHT (Khisha et al., 
2012);  
Chakma, CHT (Rahman et al., 
2007) 

26. 

Amorphoph-
allus 
campanulatus 
  
Amorphoph-
alus paenifolius 

Araceae 
Ol, 
Oal/ 
Herb 

 

Garo, Netrokona District 
(Rahmatullah et al., 2009c);  
Santal Tribal, Chapai 
Nobabgonj District (Jamila and 
Rahman, 2016) 
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SL# Scientific 
name Family Local 

name Picture References 

27. 

Andrographis 
paniculata 
(Burm.f.) Wall. 
ex Nees. 

Acantha-
ceae 

Chirota
, 
Kalom
egh, 
Green 
chirayt
a/ Herb 

 

Chakma, Rangamati District 
(Tasannun et al., 2015);  
Deb barma clan of the Tripura 
tribe of Moulvibazar District 
(Kabir et al., 2014);  
Tribal people of Madhupur 
(Garo, Koch and Hajong 
communities) (Islam et al., 
2014) 

28. Annona 
squamosa L. 

Annona-
ceae 

Ata, 
Sharifa 
/ Shrub  

 

Folk practitioner, Bogra 
District (Keya and Rahman, 
2017);  
Santal Tribe of Joypurhat 
District (Rahman 2015a) 

29. 

Anthocephal-us 
chinensis 
(Lam.) A. Rich. 
ex Walp. 

Rubiace-
ae 

Kadam
/ Tree 

 

Santal Tribal, Chapai 
Nobabgonj District (Jamila and 
Rahman, 2016);  
Santal Tribe, Thakurgaon 
District (Rahmatullah et al., 
2009a);  
Folk practitioner, Bogra 
District (Keya and Rahman, 
2017) 

30. Argemone 
mexicana L. 

Papaver-
aceae 

Shialka
nta/ 
Herb 

 

Folk practitioner, Bogra 
District (Keya and Rahman, 
2017);  
Santal Tribal, Chapai 
Nobabgonj District (Jamila and 
Rahman, 2016);  
Santal Tribe of Joypurhat 
District (Rahman 2015a) 

31. 
Argyreia 
speciosa (L.f.) 
Sweet 

Convolv-
ulaceae 

Bichtar
ak, 
Sona 
paruraa 
lata/ 
Herb  

Garo, Netrokona District 
(Rahmatullah et al., 2009c) 

32. Aristolachia 
indica 

Aristola-
chiaceae 

Isshor 
mul, 
Ishram
ul/ 
Herb   

Santal Tribe of Joypurhat 
District (Rahman 2015a) 

33. 
Artocarpus 
heterophyllus 
Lam. 

Morace-ae Kantha
l/ Tree 

 

Rakhain, CHT ( Hanif et al., 
2009);  
Santal Tribe of Joypurhat 
District (Rahman 2015a);  
Chakma, Khagrachori District 
(Uddin et al., 2015b) 
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SL# Scientific 
name Family Local 

name Picture References 

34. 
 

Asparagus 
racemosus 
Willd. 

Asparag-
aceae 

Satamul
i / Herb, 
climber 

 

Deb barma clan of the Tripura 
tribe of Moulvibazar District 
(Kabir et al., 2014);  
Santal Tribal, Chapai 
Nobabgonj District (Jamila and 
Rahman, 2016);  
Tripura, Rangamati District 
(Faruque and Uddin, 2011) 

35. Averrhoa 
carambola L. 

Oxalida-
ceae 

Kamran
ga / 
Tree 

 

Folk practitioner, Bogra 
District (Keya and Rahman, 
2017);  
Santal Tribal, Chapai 
Nobabgonj District (Jamila and 
Rahman, 2016);  
Santal Tribe of Joypurhat 
District (Rahman 2015a) 

36. Axonopus 
compressus Poaceae 

Balla 
gash, 
Carpet 
gash, 
Jhorada
n/ Herb  

Folk practitioner, Bangladesh 
(Arumugam et al., 2013) 

37. Azadirachta 
indica A. Juss. 

Meliace-
ae 

Nim, 
Neem/ 
Tree 

 

Garo, Netrokona district 
(Rahmatullah et al., 2009c); 
Sigibe clan of the Khumi tribe 
(Sarker et al., 2012); 
Lushai (Uddin et al., 2015a) 

38. Bambusa 
arundinacea Poaceae Bash/Tr

ee 

 

Santal Tribal, Chapai 
Nobabgonj District (Jamila and 
Rahman, 2016) 

39. Basella alba L. Basella-
ceae 

Pui 
Shakh/ 
Herb, 
climber 

 

Chakma, CHT (Khisha et al., 
2012); 
Hembrom clan of the Santal 
tribe, Setabganj of Dinajpur 
District (Moniruzzaman et al., 
2015); 
Santal Tribal, Chapai 
Nobabgonj District (Jamila and 
Rahman, 2016) 
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SL# Scientific 
name Family Local 

name Picture References 

40. Berberis 
vulgaris 

Berberi-
daceae 

Berberi
s, 
Darui/ 
Shrub   

 

Folk practitioner, Bangladesh 
(Arumugam et al., 2013) 

41. Bidens 
sulphurea 

Asterac-
eae 

Cosmo
s/ Herb 

 

Chakma, CHT (Khisha et al., 
2012);  
Chakma, CHT (Rahman et al., 
2007) 

42. Blumea 
balsamifera 

Asterac-
eae 

Shial 
mutra/ 
Herb 

 

Khumi, Marma and Tripura, 
Thanchi Upazila, Bandarban 
(Motaleb et al., 2015) 

43. 

Blumea lacera 
 
Blumea 
lancelaria 

Asterac-
eae 

Kukur 
muta, 
Kukur 
sunga/ 
Herb  

 

Chakma, CHT (Rahman et al., 
2007); 
Tudu subclan of the Santal, 
Joypurhat District (Zahan et 
al., 2013); 
Chakma, CHT (Khisha et al., 
2012) 

44. Bombax ceiba 
L. 

Bombac-
aceae 

Shimul
/ Tree 

 

Chakma community of 
Bangladesh (Roy et al., 2008); 
Garo, Netrokona District 
(Rahmatullah et al., 2009c); 
Santal Tribal, Chapai 
Nobabgonj District (Jamila and 
Rahman, 2016) 

45. 

Bryophyllum 
pinnatum 
 
Kalanchoe 
pinnata 

Crassula-
ceae 

Pathor 
kuchi / 
Herb 

 

Chakma, Rangamati (Tasannun 
et al., 2015); 
Folk practitioner of Village 
Sabgram of Bogra, (Keya and 
Rahman, 2017); 
Khumi, Marma and Tripura, 
Bandarbon (Motaleb et al., 
2015) 

46. Caesalpinia 
digyna Rottler 

Fabaceae 
 
Legumi-
nosae 

Krishn
o 
chura, 
Radha 
chura/ 
Tree  

Folk practitioner, Bangladesh 
(Arumugam et al., 2013); 
Tripura tribe of Bangladesh 
(Hossan et al., 2009) 
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SL# Scientific 
name Family Local 

name Picture References 

47. Calotropis 
gigantea L. 

Asclepi-
adaceae 

Akando / 
Herb 

 

Chakma community of 
Bangladesh (Roy et al., 2008);  
Tribal people of Madhupur 
(Garo, Koch and Hajong 
communities) (Islam et al., 
2014);  
Tripura of Hazarikhil In 
Chittagong District (Faruque 
and Uddin, 2011) 

48. Canna indica 
L. 

Cannac-
eae 

Kolaboti 
/ Herb 

 

Garo, Haluaghat, Mymensingh  
(Ahmed et al., 2017);  
Santal Tribal, Chapai 
nobabgonj (Jamila and 
Rahman, 2016);  
Santal Tribe, Thakurgaon 
District (Rahmatullah et al., 
2009a) 

49. 
Cardiosper-
mum 
halicacabum L. 

Sapind-
aceae 

Kanfutki, 
Noafutki, 
Kopal-
futki/ 
Herb  

 

Chakma community of 
Bangladesh (Roy et al., 2008), 
Chakma, CHT (Khisha et al., 
2012);  
Garo, Haluaghat, Mymensingh  
(Ahmed et al., 2017) 

50. Carica papaya 
L. 

Caricac-
eae 

Pepe/ 
Shrub 

 

Madhupur, Tribal people 
(Garo, Koch and Hajong 
communitie) (Islam et al., 
2014); 
Santal Tribal, Chapai 
nobabgonj (Jamila and 
Rahman, 2016);  
Santal Tribe of Joypurhat 
(Rahman 2015b) 

51. Cassia alata L. Caesalp-
iniaceae 

Dad 
mordon / 
Shrub   

 

Chak, Chakma, Marma, 
Murong, Rakhain, and 
Tonchonga tribes in CHT 
(Rahmatullah et al., 2010a); 
Chakma, Khagrachori (Uddin 
et al., 2015b); 
Garo, Netrokona (Rahmatullah 
et al., 2009a) 

52. Cassia fistula 
L. 

Fabace-
ae 
 
Caesalp-
iniaceae 

Sonali, 
Sonalu, 
Bandar 
lathi / 
Tree 

 

Chakma, CHT (Uddin et al., 
2015b); 
Tripura of Hazarikhil In 
Chittagong District (Faruque 
and Uddin, 2011); 
Chak, Chakma, Marma, 
Murong, Rakhain, and 
Tonchonga tribes in CHT 
(Rahmatullah et al., 2010a) 

 



                                                                                                                                Chapter 2: Review of Literature  
 

  31 
 

SL# Scientific 
name Family Local 

name Picture References 

53. Cassia sophera 
L. 

Caesalp-
iniaceae 
Fabaceae 
Legumi-
nosae 

Kalkas
u-nde/  
Shrub 

 

Chakma, CHT (Rahmatullah et 
al., 2011b); 
Rakhain, CHT ( Hanif et al., 
2009) 

54. 
Catharanthus 
roseus L. G. 
Don 

Apocyn-
aceae 

Noyont
a-ra/ 
Herb 

 

Chakma, Khagrachori District 
(Uddin et al., 2015b); 
Folk practitioner, Bogra District 
(Keya and Rahman, 2017); 
Rakhaing, Cox’s Bazar (Uddin 
et al., 2013) 

55. Celosia cristata 
L. 

Amaran-
thaceae 

Morag 
phool / 
Herb 

 

Folk practitioner, Bogra District 
(Keya and Rahman, 2017); 
Khumi, Marma and Tripura, 
Thanchi Upazila, Bandarban 
(Motaleb et al., 2015); 
Santal Tribal, Chapai 
Nobabgonj District (Jamila and 
Rahman, 2016) 

56. 
Centella 
asiatica (L.) 
Urb. 

Umbelli-
ferae 
 
Apiaceae 

Thanku
ni / 
Herb 

 

Santal Tribe of Joypurhat 
District (Rahman 2015a); 
Tudu subclan of the Santal, 
Joypurhat District (Zahan et al., 
2013); 
Santal Tribal, Chapai 
Nobabgonj District (Jamila and 
Rahman, 2016) 

57. 

Cinnamomum 
tamala 
(Buch.Ham.) 
Nees & Eberm. 

Laurac-
eae 

Tejpata 
/ Tree 
 
 
 

 

Santal Tribe, Thakurgaon 
(Rahmatullah et al.,2009a); 
Madhupur, Tribal people (Garo, 
Koch and Hajong communities) 
(Islam et al., 2014); 
Folk practitioner of Bogra 
(Keya and Rahman, 2017) 

58. 
Cissus 
quadrangla-
ris L. 

Vitaceae 

Harajor
ra lota, 
Hara 
ghunuc
a/ Herb 

 

Chakma, Rangamati District 
(Tasannun et al., 2015); 
Santal Tribe in Rajshahi 
district (Shahidullah et al., 
2009); 
Santal Tribe, Thakurgaon 
District (Rahmatullah et al., 
2009a) 
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59. Citrus grandis 
(L.) Osbeck Rutac-eae 

Batabi 
lebu, 
Jambur
a / Tree 

 

Folk practitioner, Bogra 
District (Keya and Rahman, 
2017); 
Santal Tribe, Thakurgaon 
District (Rahmatullah et al., 
2009a); 
Tribal people of Madhupur 
(Garo, Koch and Hajong 
communities) (Islam et al., 
2014) 

60. 
Clerodend-rum 
indicum (L.) 
Kuntze 

Verben-
aceae 

Bamun 
hati, 
Kuthap 
/ Herb 

 

Chakma community of 
Bangladesh (Roy et al., 2008); 
Folk practitoner, Bangladesh 
(Rahmatullah et al.,2011d); 
Khumi, Marma and Tripura, 
Thanchi Upazila, Bandarban 
(Motaleb et al., 2015) 

61. Clerodend-rum 
viscosum Vent. 

Verben-
aceae 

Bake 
pata, 
viti, 
Beeg 
gaas/ 
Shrub  

 

Folk practitoner, Bangladesh 
(Rahmatullah et al., 2011c);  
Rakhain, CHT (Uddin et al., 
2015b);  
Tonchongya, Rangamati 
District (Islam et al., 2015b) 

62. Clitoria 
ternatea L. Fabace-ae 

Aporaji
ta/ 
Herb, 
Climbe
r  

 

Santal Tribal, Chapai 
Nobabgonj District (Jamila and 
Rahman, 2016); 
Tonchongya, Rangamati 
District (Islam et al., 2015b); 
Tribal people of Madhupur 
(Garo, Koch and Hajong 
communities) (Islam et al., 
2014) 

63. 

Coccinia 
grandis (L.) 
Voigt 
Coccinia 
cordifolia (L.) 

Cucurbit-
aceae 

Telako
chu/ 
Herb, 
Climbe
r 

 

Chakma, Rangamati (Tasannun 
et al., 2015); 
Santal Tribal, Chapai 
nobabgonj (Jamila and 
Rahman, 2016); 
Santal Tribe of Joypurhat 
(Rahman, 2015b) 

64. Cocos nucifera 
L. 

Arecac-
eae 

Narikel
/ Tree 

 

Folk practitioner, Bangladesh 
(Arumugam et al., 2013); 
Hembrom clan of the Santal 
tribe, Setabganj of Dinajpur 
District (Moniruzzaman et al., 
2015); 
Santal Tribal, Chapai 
Nobabgonj District (Jamila and 
Rahman, 2016) 
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SL# Scientific 
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65. 
Colocasia 
esculenta (L.) 
Schott 

Araceae Kochu/ 
Herb 

 

Deb barma clan of the Tripura 
tribe of Moulvibazar District 
(Kabir et al., 2014); 
Hembrom clan of the Santal 
tribe, Setabganj of Dinajpur 
District (Moniruzzaman et al., 
2015); 
Santal Tribal, Chapai 
Nobabgonj District (Jamila and 
Rahman, 2016) 

66. 
Cordia 
dichotoma 
G.Forst. 

Boragin-
aceae 

Boch, 
Sheluk
a, 
Buhal, 
Bohub
ara/ 
Tree 

 

Chakma, CHT (Khisha et al., 
2012); 
Chakma, CHT (Rahman et al., 
2007); 
Lushai, Bandarban District 
(Uddin et al., 2015a) 

67. 
Costus 
speciosus (J. 
Koenig) Sm. 

Costac-
eae  

 
Zingiber-

aceae  

Ketoki, 
Bijuful 
gach, 
Ranga 
bishom
a, Keo/ 
Herb  

Folk practitioner, Bangladesh 
(Arumugam et al., 2013);  
Santal Tribal, Chapai 
Nobabgonj District (Jamila and 
Rahman, 2016);  
Tripura, Rangamati District 
(Faruque and Uddin, 2011) 

68. 
Croton  
bonplandia-
num Baill. 

Euphor-
biaceae 

Bon 
Tulshi, 
Chur 
churi / 
Herb 

 

Folk practitioner, Bogra 
District (Keya and Rahman, 
2017); Khumi, Marma and 
Tripura, Thanchi Upazila, 
Bandarban (Motaleb et al., 
2015); 
Santal Tribal, Chapai 
Nobabgonj District (Jamila and 
Rahman, 2016) 

69. Curcuma longa 
L. 

Zingibe-
raceae 

Holud / 
Herb 

 

Hembrom clan of the Santal 
tribe, Setabganj of Dinajpur 
District (Moniruzzaman et al., 
2015); 
Khumi, Marma and Tripura, 
Thanchi Upazila, Bandarban 
(Motaleb et al., 2015); 
Santal Tribal, Chapai 
Nobabgonj District (Jamila and 
Rahman, 2016) 

70. Cuscuta reflexa 
Roxb. 

Convol-
vulaceae 

Shorno 
lota/ 
Herb, 
climber  

 

Rakhain, CHT (Hanif et al., 
2009); 
Garo tribe, Mymensingh 
(Rahmatullah, et al., 2012); 
Santal Tribe of Joypurhat 
District (Rahman 2015a) 
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71. 
Cynodon 
dactylon (L.) 
Pers. 

Poaceae 

Duglo 
gach, 
Durba 
ghas/ 
Herb 

 

Santal Tribal, Chapai 
Nobabgonj District (Jamila and 
Rahman, 2016); 
Santal Tribe of Joypurhat 
District (Rahman 2015a); 
Santal Tribe, Thakurgaon 
District (Rahmatullah et al., 
2009a) 

72. Datura metel 
L. 

Solana-
ceae 

Dhotur
a / 
Herb 

 

Chakma, Rangamati District 
(Tasannun et al., 2015); 
Garo, Netrokona District 
(Rahmatullah et al., 2009c); 
Santal Tribal, Chapai 
Nobabgonj District (Jamila and 
Rahman, 2016) 

73. Dillenia indica 
L. 

Dilleni-
aceae 

Chalta/ 
Tree 
 
 

 

Chakma, Khagrachori District 
(Uddin et al., 2015b); 
Folk practitioner, Bangladesh 
(Arumugam et al., 2013); 
Santal Tribe of Joypurhat 
District (Rahman 2015a) 

74. Eclipta alba 
(L.) Hassk 

Asterac-
eae 

Kalo-
keshor, 
Bringo
raj, 
Kaloke
shi/ 
Herb 

 

Santal Tribal, Chapai 
Nobabgonj District (Jamila and 
Rahman, 2016); 
Santal Tribe of Joypurhat 
District (Rahman 2015a); 
Santal Tribe, Thakurgaon 
District (Rahmatullah et al., 
2009a) 

75. Embelia ribes 
Burm. 

Myrsina-
ceae 

Long 
dhama 
shak / 
Shrub 

 

Chakma, CHT (Khisha et al., 
2012); 
Folk practitioner, Bangladesh 
(Arumugam et al., 2013) 

76. Euphorbia 
hirta L. 

Euphorb-
iaceae 

Bara 
dudhia, 
Dudh 
ghas, 
Asthm
a plant/ 
Herb  

 

Garo, Haluaghat, Mymensingh 
(Ahmed et al., 2017); 
Santal Tribe, Thakurgaon 
District (Rahmatullah et 
al.,2009a); 
Sigibe clan of the Khumi tribe 
of Thanchi subdistrict in 
Bandarban District (Sarker et 
al., 2012) 
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77. Ficus hispida 
L. f. Morace-ae 

Dumur, 
Joiggi 
dumur 
/ Tree 

 

Chakma, Khagrachori District 
(Uddin et al., 2015b); 
Deb barma clan of the Tripura 
tribe of Moulvibazar District 
(Kabir et al., 2014); 
Santal Tribal, Chapai 
Nobabgonj District (Jamila and 
Rahman, 2016) 

78. Foeniculum 
vulgare Mill. Apiaceae 

Mouri , 
Deihna
k / 
Herb 

 

Lushai, Bandarban (Uddin et 
al., 2015a) 

79. Gmelina 
arborea L. 

Verbena-
ceae 

Gamha
r, Rang 
/ Tree 

 

Lushai, Bandarban District 
(Uddin et al., 2015a); 
Chakma, Khagrachori District 
(Uddin et al., 2015b); 
Folk practitioner, Bogra 
District (Keya and Rahman, 
2017) 

80. Heliotropium 
indicum L. 

Boragin-
aceae 

Hatisur
/ Herb 

 

Santal Tribal, Chapai 
Nobabgonj District (Jamila and 
Rahman, 2016); 
Santal Tribe of Joypurhat 
District (Rahman 2015a); 
Santal Tribe, Thakurgaon 
District (Rahmatullah et al., 
2009a) 

81. Hibiscus rosa-
sinensis L. 

Malvace-
ae 

Joba/ 
Shrub 

 

Rakhain, CHT (Hanif et al., 
2009); 
Tudu subclan of the Santal, 
Joypurhat District (Zahan et 
al., 2013); 
Chakma, Khagrachori District 
(Uddin et al., 2015a) 

82. Jatropha 
gossypifolia L. 

Euphorb-
iaceae 

Laal-
vendar, 
Lalkun
du/ 
Shrub 

 

Khumi, Marma and Tripura, 
Thanchi Upazila, Bandarban 
(Motaleb et al., 2015);; 
Santal Tribe, Thakurgaon 
District (Rahmatullah et al., 
2009a); 
Sigibe clan of the Khumi tribe 
of Thanchi subdistrict in 
Bandarban District (Sarker et 
al., 2012) 
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83. Lawsonia 
inermis L. 

Lythrac-
eae 

Mehedi
/ Shrub 

 

Tribal people of Madhupur 
(Garo, Koch and Hajong 
communities) (Islam et al., 
2014); 
Santal Tribe of Joypurhat 
District (Rahman 2015a); 
Santal Tribal, Chapai 
Nobabgonj District (Jamila and 
Rahman, 2016) 

84. 

Mikania 
cordata  
 
Mikania 
micrantha, 
 
Eupatorium 
odoratum L. 

Compos-
itae 
 
Asterac-
eae 

Assam 
lata, 
Jarman 
lota/ 
Shrub 

 

Khumi, Marma and Tripura, 
Thanchi Upazila, Bandarban 
(Motaleb et al., 2015);; 
Santal Tribe of Joypurhat 
District (Rahman 2015a); 
Sigibe clan of the Khumi tribe 
of Thanchi subdistrict in 
Bandarban District (Sarker et 
al., 2012) 

85. Moringa 
oleifera Lam. 

Moringa-
ceae 

Sojna/ 
Tree 

 

Tripura (Debbarma et 
al.,2017); 
Chakma, Khagrachori (Uddin 
et al., 2015b); 
Garo, Netrokona (Rahmatullah 
et al., 2009a); 

86. Nigella sativa Apiaceae 
Kali 
jeera / 
Herb 

 

Tripura, Chittagong (Faruque 
and Uddin, 2011) 

87. Ocimum 
sanctum L. 

Lamiace-
ae 

Tulsi/ 
Herb 

 

Tribal people of Madhupur 
(Garo, Koch and Hajong 
communities) (Islam et al., 
2014); 
Santal Tribal, Chapai 
Nobabgonj District (Jamila and 
Rahman, 2016); 
Chakma, Khagrachori District 
(Uddin et al., 2015a) 

88. Psidium 
guajava L. 

Myrtace-
ae 

Peyara/ 
Tree 

 

Chakma, Khagrachori District 
(Uddin et al., 2015a); 
Folk practitioner, Bangladesh 
(Arumugam et al., 2013); 
Santal Tribal, Chapai 
Nobabgonj District (Jamila and 
Rahman, 2016) 
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89. Scoparia dulcis 
L. 

Scrophu-
lariaceae 
 
Plantagi-
naceae 

Josti 
modhu/ 
Herb 

 

Garo, Haluaghat, Mymensingh 
(Ahmed et al., 2017); 
Khumi, Marma and Tripura, 
Thanchi Upazila, Bandarban 
(Motaleb et al., 2015);; 
Tripura, Rangamati District 
(Faruque and Uddin, 2011) 

90. Semecarpus 
anacardium L. 

Anacard-
iaceae 

Vhallat
a, 
Bhalla-
taka, 
Nut / 
Tree  

Folk practitioner, Bangladesh 
(Arumugam et al., 2013) 

91. Solanum 
torvum Swartz. 

Solanac-
eae 

Tit 
Begun/ 
Shrub 

 

Santal Tribal, Chapai 
Nobabgonj District (Jamila and 
Rahman, 2016); 
Folk practitioner, Bogra 
District (Keya and Rahman, 
2017); 
Khumi, Marma and Tripura, 
Thanchi Upazila, Bandarban 
(Motaleb et al., 2015); 

92. Syzygium 
aromaticum L. 

Myrtace-
ae 

Long, 
Clove / 
Tree 

 

Garo, Haluaghat, Mymensingh 
(Ahmed et al., 2017) 

93. 
Syzygium 
cumini L. 
Skuls. 

Myrtace-
ae 

Jaam / 
tree 

 

Garo, Netrokona District 
(Rahmatullah et al., 2009c); 
Santal Tribal, Chapai 
Nobabgonj District (Jamila and 
Rahman, 2016); 
Santal Tribe, Thakurgaon 
District (Rahmatullah et 
al.,2009a) 

94. Vitex negundo 
L. 

Verbena-
ceae 

Nishin
da, 
Nirgun
di, 
Samalu 
/ Herb 

 

Santal Tribal, Chapai 
Nobabgonj District (Jamila and 
Rahman, 2016); 
Folk practitioner, Bangladesh 
(Arumugam et al., 2013); 
Santal Tribe of Joypurhat 
District (Rahman 2015a) 
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Table 2.2: List of medicinal plants used for diabetic treatment in Bangladesh identified 

through secondary ethnobotanical survey 

SL# Scientific name Family Local name Picture References 

1.  Abelmoschus  
    esculentus  Malvacea Vendi/ Herb 

 

Haque et al. 
2017 

2.  Abroma augusta  Sterculiac-
eae 

Ulotkombol/ 
Shrub 

 

Haque et al. 
2017; 
Uddin et al., 
2019 

3.  Abutilon indicum Malvaceae 

Berela, 
Kanghi, 
atibala/ 
Shrub 

 

Rahmatullah et 
al., 2010b 

4.  
Acacia arabica 
 
Acacia nilotica 

Mimosaceae 
 
Fabaceae 

Babla/ Tree 

 

Esha et al., 2012 

5.  Acacia concinna 
Fabaceae 
 
Mimosaceae 

Bon ritha , 
Boba lot/ 
Shrub 

 

Debbarma et al., 
2017 

6.  Achyranthes  
    aspera  

Amaranth-
aceae 

Apang / 
Herb 

 

Biswas et al., 
2014 

7.  Aegle marmelos Rutaceae Bel/ Tree 

 

Mawla et al., 
2012; 
Haque et al. 
2017 

8. Agaricus  
    campestris Agaricaceae Mashroom/ 

Herb 

 

Haque et al. 
2017 
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9. Allium sativum  Amaryllida-
ceae Rosun/ Herb 

 

Ocvirk et al., 
2013; 
Haque et al. 
2017 

10. Andrographis 
     paniculata  Acanthaceae 

Kalomegh, 
Chirota, 
Green 
chirayta,/  
Herb 

 

Tasannun et al., 
2015; 
Debbarma et al., 
2017; 
Haque et al. 
2017 

11. Argemone   
    mexicana  

Papaverace-
ae 

Shialkanta/ 
Herb 

 

Rahmatullah et 
al., 2011a 

12. Asparagus  
    racemosus  

Asparagace-
ae,  
Liliaceae 

Satamuli / 
Herb, 
climber 

 

Rahmatullah et 
al., 2011a 

13 Averrhoa bilimbi Averrhoace-
ae Bilimb/ Tree 

 

Haque et al. 
2017 

14. Azadirachta  
    indica Meliaceae Nim, Neem/ 

Tree 

 

Ocvirk et al., 
2013; 
Haque et al. 
2017 

15. Bambusa tulda Poaceae Midinga-
bash/ Tree 

 

Roy et al., 2008 

16. Bacopa monneiri  Scrophular-
iaceae 

Noinna 
shakh/ Herb 

 

Haque et al. 
2017 

17. Bombax ceiba  Bombacac-
eae 

Shimul/ 
Tree 

 

Rahmatullah et 
al., 2011a; 
Haque et al. 
2017 
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18. 

Bryophyllum  
     pinnatum  
Kalanchoe  
     pinnata  

Crassulace-
ae 

Pathorkuchi 
/ Herb 

 

Rahmatullah et 
al., 2011a 

19. Carissa carandas Apocyana-
ceae 

Koromcha/ 
Shrub 

 

Haque et al. 
2017 

20. Catharanthus  
     roseus 

Apocyana-
cea 
 

Noyontara/ 
Herb 

 

Haque et al. 
2017 
Islam  et al., 
2014; 
Khatun et al., 
2013 

21. Carum copticum Apiaceae Ajwain/ 
Herb 

 

Mukti et al., 
2012 

22. Caesalpinia  
     digyna  

Fabaceae  
 
Leguminos-
ae 

Mukhoi-
chechai/ 
Tree 

 

Rahmatullah et 
al., 2009b 

23. Canna indica  Cannaceae Kolaboti / 
Herb 

 

Esha et al., 2012 

24. Carica papaya  Caricaceae Pepe/ Tree 

 

Haque et al. 
2017 

25. Cassia sophera  

Caesalpini-
aceae 
 
Fabaceae 

Kalkasunde/ 
Shrub 

 

Rahmatullah et 
al., 2010b 

26. Centella asiatica  Apiaceae Thankuni/ 
Herb 

 

Ocvirk et al., 
2013 
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27. Clerodendrum  
    viscosum  

Verbenac-
eae 

Bake pata, 
viti, Beeg 
gaas/ Herb  

 

Rahmatullah et 
al., 2011a 

28. 

Coccinia grandis  
Coccinia  
    cordifolia   
Coccinia indica  

Cucurbita-
ceae 

Telakochu/ 
Herb, 
Climber 

 

Rahmatullah et 
al., 2010c; 
Pandey and 
Mavinkurve, 
2014; 
Roy  et al., 2008 

29. Cocos nucifera  Arecaceae Narikel/Tree 

 

Rahmatullah et 
al., 2009d 

30. Costus speciosus  

Costaceae   
 
Zingibera-
ceae 

Ketoki, 
Bijuful 
gach, Ranga 
bishoma, 
Keo/ Herb 

 

Rahmatullah et 
al., 2009b; 
Rahmatullah et 
al., 2011a 

31. Cuscuta reflexa Convolvul-
aceae 

Shornolota/ 
Herb, 
Parasitic 
weed 

 

Esha et al., 
2012; 
Rahmatullah et 
al., 2012 

32 Cynodon  
    dactylon Poaceae 

Duglo gach, 
Durba ghas/ 
Herb 

 

Rahmatullah et 
al., 2009b 

33. Datura  
    stramonium Solanaceae Dhotura/ 

Herb 

 

Ocvirk et al., 
2013 

34. Dillenia indica  Dilleniaceae Chalta/ Tree 

 

Rahmatullah et 
al., 2009b; 
Haque et al. 
2017 

35. Eclipta alba  Asteraceae 

Kalo-
keshor, 
Bringoraj, 
Kalokeshi/ 
Herb  

Esha et al., 2012 
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36. Embelia ribes Myrsinaceae Long dhama 
shak/ Shrub 

 

Rahmatullah et 
al., 2009b 

37. Ficus 
benghalensis  Moraceae 

Bot, Kathali 
Pata Bot/ 
Tree 

 

Ocvirk et al., 
2013 

38. 
Ficus hispida 
 
Ficus racemosa 

Moraceae 
Dumur, 
Joiggidumur 
/ Tree 

 

Kabir et al., 
2014; 
Haque et al. 
2017 
Ocvirk et al., 
2013; 

39. Foeniculum  
     vulgare  Apiaceae Deihnak; 

Mouri/ Herb 

 

Ocvirk et al., 
2013 

40. Gynura  
     nepalensis Asteraceae Diabetes 

pata/ Herb 

 

Haque et al. 
2017 

41. Heliotropium  
     indicum  

Boraginac-
eae 

Hatisur/ 
Herb 

 

Ocvirk et al., 
2013 

42. Hemidesmus  
     indicus 

Apocynace-
ae 

Anantomul/ 
Herb 

 

Ocvirk et al., 
2013 

43. Hibiscus  
     rosa-sinensis  Malvaceae Jaba/ Shrub 

 

Rahmatullah et 
al., 2010b 
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44. Jatropha       
     gossypifolia  

Euphorbiac-
eae 

Laal-vendar, 
Lalkundu/ 
Shrub 

 

Keya and 
Rahman, 2017; 
Rahmatullah et 
al., 2010c 

45. Lawsonia inermis Lythraceae Mehedi/ 
Shrub 

 

Kabir et al., 
2014 

46. Lagerstroemia  
      speciosa Lythraceae Jarul / Tree 

 

Ocvirk et al., 
2013 

47. Mangifera indica Anacardiac-
eae Aam / Tree 

 

Ocvirk et al., 
2013; 
Haque et al. 
2017 

48. 

Mikania cordata 
Mikania  
      micrantha 
Eupatorium  
     odoratum  

Compositae; 
Asteraceae, 
Compositae 

Assam lata/ 
Herb, 
climber 

 

Uddin et al., 
2019 

49. Mimosa pudica  Fabaceae 

Lojjaboti, 
Sada 
lojjaboti/ 
Herb 

 

Ocvirk et al., 
2013 

50. Momordica  
      charantia  

Cucurbitac-
eae 

Korola/ 
Herb, 
climber 

 

Ocvirk et al., 
2013 

51. Moringa oleifera Moringace-
ae Sojna/ Tree 

 

Islam  et al., 
2014; 
Rahmatullah et 
al., 2009b; 
Rahman 2015a 
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52. Musa  
    paradisiaca Musacea Attya kola/ 

Tree 

 

Haque et al. 
2017 

53. 
Nigella sativa 
 
Bunium persicum 

Apiaceae 
Kalojera, 
Kailla jera/  
Herb 

 

Ocvirk et al., 
2013; 
Haque et al. 
2017 

54. Ocimum sanctum  Lamiaceae Tulsi/ Herb 

 

Rahmatullah et 
al., 2009b; 
Haque et al. 
2017 

55. Psidium guajava  Myrtaceae Piyara/ Tree 

 

Rahmatullah et 
al., 2009b; 
Biswas et al., 
2014 

56. Phyllanthus 
    acidus  

Euphorbiac-
eae 

Arboro / 
Tree 

 

Haque et al. 
2017 

57. Phyllanthus  
    emblica 

Phyllantha-
ceae 

Amloki/ 
Tree 

 

Ocvirk et al., 
2013; 
Haque et al. 
2017 

58. Scoparia dulcis  

Scrophulari-
aceae   
 
Plantaginac-
eae 

Josti modhu/ 
Herb 

 

Esha et al., 2012 

59. Semecarpus  
    anacardium 

Anacardiac-
eae 

Bhallata, 
Bhallataka,
Nut/ Tree  

 

Rahmatullah et 
al., 2009b 
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60. Solanum torvum Solanaceae Tit begun/ 
Shrub 

 

Biswas et al., 
2014 

61. Spondias pinnata  Anacardiace
ae Amra / Tree 

 

Haque et al. 
2017 

62. Syzygium  
    aromaticum Myrtaceae Long, Clove 

/ Tree 

 

Skalli et al., 
2019 

63. 

Syzygium aqueum  
 
Syzygium  
    samarangense  

Myrtaceae Jamrul/ Tree 

 

Rahmatullah et 
al., 2012;  
Haque et al. 
2017 

64. Swertia chirata Gentianace-
ae 

Chirota/ 
Harb 

 

Ocvirk et al., 
2013 

65. Swietenia  
    mahagoni  Meliaceae Mahogany/ 

Tree 

 

Ocvirk et al., 
2013;  
Haque et al. 
2017 

66. Syzygium cumini  Myrtaceae Jaam / Tree 

 

Biswas et al., 
2014; 
Esha et al., 
2012; 
Haque et al. 
2017 

67. Tamarindus     
    indica Fabaceae Tetul/ Tree 

 

Ocvirk et al., 
2013;  
Haque et al. 
2017 
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SL# Scientific name Family Local name Picture References 

68. Terminalia  
    arjuna 

Combretac-
eae Arjun / Tree 

 

Ocvirk et al., 
2013;  
Haque et al. 
2017 

69. Terminalia   
    bellirica  

Combretac-
eae 

Bohera, 
Jonglee 
Bohera/ 
Tree 

 

Ocvirk et al., 
2013; 
Haque et al. 
2017 

70. Terminalia  
    chebula . 

Combretac-
eae 

Horituki/ 
Tree 

 

Ocvirk et al., 
2013; 
Haque et al. 
2017 

71. Tinospora  
    cordifolia  

Menisperm-
aceae 

Gulancha 
lota / Shrub, 
climber 

 

Ocvirk et al., 
2013; 
Haque et al. 
2017 

72. Trigonella 
foenum-graecum Fabaceae Methi/ Herb 

 

Ocvirk et al., 
2013; 
Haque et al. 
2017 

73. Vitex negundo  

Verbenace-
ae,  
 
Lamiaceae 

Nirgundi, 
Nishinda, 
Samalu/ 
Shrub 

 

Rahmatullah et 
al., 2009b 

74. Withania  
    somnifera  Solanaceae Aswagand-

ha/ Shrub 

 

Ocvirk et al., 
2013 

75. Zizipus  
   mauritiana Rhamnaceae Boroi/ Tree 

 

Haque et al. 
2017 
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Chapter 3: Phytochemical Study of Aqueous 

Ultrasound Assisted Extract of Some Plants   
 

Abstract 
Phytochemical screening tests are the qualitative study of the extract for identifying 

the presence of different types of pharmacologically active compounds in the crude 

extract. In the present study ten medicinal plants were selected on the basis of Tribal 

and Folk Medicinal Practitioner’s behavior in Bangladesh for treating different types 

of skin diseases and diabetes. A comparatively noble and green extraction procedure 

named “Aqueous Ultrasound Assisted Extraction Method” was used for the 

preparation of crude drugs which provided significantly high yield percentages. More 

than 30% yield was observed from the dried plant’s parts of N. sativa, C. grandis and 

C. papaya through this extraction procedure. Around 15% extraction was observed 

from fresh leaves of A. nilotica, A. indica and C. reflexa, however, still higher than 

the expected (10%) yield. Promising extraction also found from M. oleifera (17.42%), 

M. cordata (18%), C. copticum (19.14%) and B. pinnatum (21.59%). Most of the 

crude extracts were found acidic in nature except C. papaya and C. grandis. It was 

observed that M. cordata and C. copticum added more basic compounds during the 

extraction procedure observed by the pH changes of the solution before and after 

ultrasound treatment. Crude extracts from the listed plants were observed instantly 

soluble in water whereas freely soluble in methanol, ethanol or even chloroform. 

From phytochemical study it was observed that aqueous UAE crude extract of Carica 

papaya from dried leaves contain all the tested compounds including tannin, saponin, 

flavonoid, steroid, terpenoid, glycoside, alkaloid, anthraquinones and vitamin C. It 

was also observed that presence of 8 phytochemical in A. nilotica and M. oleifera and 

7 phytochemical in A. indica, B. pinnatum, C. reflexa and N. sativa. Lowest number 

of phytochemical 5 and 3 were present in C. grandis and C. copticum respectively. 

The above results indicated that the aqueous UAE method was satisfactory and 

suitable for this present study. 

 

Key Words:  Ultrasound, green extraction, tannin, saponin, flavonoid, steroid, 

terpenoid, glycoside, alkaloid, anthraquinones, vitamin C, yield. 
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3.1 Introduction 

Phytochemicals are used as templates for lead optimization programs, which are 

intended to make safe and effective drugs (Ramesh et al., 2013 and Nidavani et al., 

2014). Natural products have been an integral part of the ancient traditional medicine 

systems like Ayurveda, Chinese and Egyptian (Mittal et al., 2014). Since ancient 

times, plants have been an exemplary source of medicine (Aboelsoud 2010). Plants 

are a reservoir of diverse kinds of bioactive chemical agents and have often been 

utilized either in the form of traditional preparations or as pure active principles 

(Borkataky et al., 2013). The phytochemical constituents of the plants are important 

because these decide the pharmacological and biological activities (Barua et al., 

2014). Studies on the natural product are aimed to determine medicinal values of 

plants by exploration of existing scientific knowledge, traditional uses and discovery 

of potential therapeutic agents (Raka et al., 2019). Phytochemical screening is the 

extraction, screening, and identification of medicinally active compounds found in 

plant parts e.g., leaves, stems, barks, roots, etc. or whole plant. Flavonoids, alkaloids, 

tannins, antioxidants, glycosides, etc. are different major compounds having 

medicinal properties in a plant (Raka et al., 2019). 

Ten medicinal plants were selected for the present study named Azadirachta indica, 

Acacia nilotica, Bryophyllum pinnatum, Cuscuta reflexa, Mikania cordata, Carica 

papaya, Coccinia grandis, Carum copticum, Moringa oleifera and Nigella sativa  

with strong ethnobotanical evidence of curing skin and diabetic diseases commonly 

prescribed by the Tribal Medicinal Practitioners (TMPs) and Folk Medicinal 

Practitioners (FMPs) in Bangladesh. An optimized green extraction method “Aqueous 

Ultrasound Assisted Extraction (UAE)” (Sadat et al., 2019) was introduced in the 

present study for preparing crude extract. As per Chemat et al. (2012) “Green 

Extraction is based on the discovery and design of extraction processes which will 

reduce energy consumption, allows use of alternative solvents and renewable natural 

products and ensure a safe and high quality extract or product”. Generally, the 

classical extraction methods are fairly simple, standard and continue to have 

widespread use, but these methods can also be insufficient and slow, consume large 

quantities of organic solvents, quite laborious, time- or energy-consuming and 

ultimately, may cause some target molecule degradation. Recent trends in extraction 

techniques have largely focused on assuring environment and health safety as well as 

to get high efficiency (yield of extraction) and efficacy (potency i.e., magnitude of 
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bioactivity or the capacity to produce an effect) of the extract (Gupta et al., 2012). On 

the basis of recent trends and environment safety UAE method was considered for 

this study. 

Ultrasound Assisted Extraction (UAE) is a comparatively noble extraction method 

introduced end of the last century. Ultrasonic extraction is very useful for the isolation 

and purification of bioactive principles (Ishtiaq et al., 2009). The ultrasonic extraction 

is not only more efficient but also convenient for the recovery and purification of the 

active ingredients. The sonication-assisted extraction can be carried out at lower 

temperatures which are favorable for the thermally unstable compounds (Wu et al., 

2001). Ultrasound Assisted Extraction (UAE) is comparatively noble approach in the 

field of bioactive compound extraction from plant materials introduced in the 

beginning of the current century. UAE involves application of high-intensity, high-

frequency sound waves and their interaction with materials. UAE is a potentially 

useful technology as it does not require complex instruments and is relatively low-

cost. It may be used both for small and large scale extraction (Dai and Mumper, 

2010). Under ultrasonic action solid and liquid particles are vibrated and accelerated 

and because of that solute quickly diffuses out from solid phase to solvent (Cares et 

al., 2009). Several probable mechanisms for ultrasonic enhancement of extraction, 

such as cell disruption, improved penetration and enhanced swelling, capillary effect, 

and hydration process have been proposed (Huaneng et al., 2007). If the intensity of 

ultrasound is increased in a liquid, then it reaches at a point at which the intra-

molecular forces are not able to hold the molecular structure intact, so it breaks down 

and bubbles are created, this process is called cavitation (Baig et al., 2010). Collapse 

of bubbles can produce physical, chemical and mechanical effects which result in the 

disruption of biological membranes to facilitate the release of extractable compounds 

and enhance penetration of solvent into cellular materials and improve mass transfer 

(Cares et al., 2009; Metherel et al., 2009). Previous studies observed that UAE 

provides better extraction of the vanillin in shorter time period for different solvents 

as compared to the soxhlet method (Jadhav et al., 2009). Extraction variables, 

particularly extraction time and temperature, strongly influence the UAE of total 

phenolics, antioxidants, and anthocyanins from grape seeds (Ghafoor et al., 2009). 

Sonication-assisted extraction of ginseng saponins was about three times faster than 

the traditional extraction method (Wu et al., 2001). UAE gives the highest extraction 
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yield of some flavonoids in lesser time in comparison to maceration and Soxhlet 

extraction (Sun et al., 2011). 

Phytochemical screening tests are the qualitative study of the extract for identifying 

the presence of different types of pharmacologically active compounds in the crude 

extract. In the present study, crude extracts of ten selected plants were prepared by 

using aqueous UAE method (Toma et al., 2001; Sadat et al., 2019) and the extraction 

efficiency as well as the phytochemical constituents were measured (Edeoga et al., 

2005; Marinova et al., 2005; Harbone 1999; Tiwari et al., 2011). 

The objective of the present study was to introduce and justify a green extraction 

procedure without sacrificing extract quantity and quality.  

 
 
 
3.2 Materials and Methods 

 

3.2.1 Plants Name and Parts Used 

Ten plants were selected by ethnobotanical survey in the present study are, 

(i) Fresh leaves of Azadirachta indica     

(ii) Fresh leaves of Acacia nilotica 

(iii) Fresh leaves of Bryophyllum pinnatum   

(iv) Fresh leaves of Mikania cordata  

(v) Fresh leaves of Moringa oleifera    

(vi) Fresh steams of Cuscuta reflexa  

(vii) Dried leaves of Carica papaya    

(viii) Dried leaves of Coccinia grandis  

(ix) Dried seeds of Carum copticum    

(x) Dried seeds of Nigella sativa 

 

3.2.2 Collection of Plant 

Leaves of Azadirachta indica, Acacia nilotica, Bryophyllum pinnatum, Mikania 

cordata, Moringa oleifera, Carica papaya, Coccinia grandis and steam of Cuscuta 

reflexa were collected from the Botanical Pesticide Garden of the Institute of 

Environmental Science (IES) of University of Rajshahi (RU). Dried seeds of Carum 

copticum and Nigella sativa were collected from the grocery shop of the Station 

Market adjunct to the campus of RU. 
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3.2.3 Identification of the Plants 

All plant’s parts were identified by the Taxonomist of the Department of Botany, 

Rajshahi University. Herbarium sheets of all plants were duly preserved in the 

Botanical Pesticide and Environmental Microbiology Lab, IES, RU for further 

reference.    

 

3.2.4 Extraction Procedure 

Two methods were used for preparing crude extracts of selected plants parts;  

i. Preparation of Crude Extract from Fresh Plant’s Parts by UAE Method (Sadat et 

al., 2019) 

ii. Preparation of Crude Extract from dried Plant’s Parts by UAE Method (Toma et 

al., 2001) 

Solvent system used in both procedures was distilled water 

 

3.2.4.1 Preparation of Crude Extract from Fresh Plant’s Parts by UAE Method  

Fresh leaves of Azadirachta indica,  Acacia nilotica, Bryophyllum pinnatum, Mikania 

cordata, Moringa oleifera and Cuscuta reflexa were washed properly by running tap 

water followed by distilled water for removing debris, and placed in a shade for 

drying out the surface water. Within 6 hours 50 gm of each plant’s was taken in a 

conventional juice blender machine by addition of 250 ml distilled water i.e., 

material: water ratio was 1:5 (Sadat et al., 2019). 10-15 minutes blending were 

sufficient to get fine particle in the leave juice which was easily passed through a 20 

mesh size net. A half portion of the juice was filtered by three layer cloth and 

measured the pH. Rest part of juice was transferred to a 500 ml conical flask and 

placed in an ultrasonic bath for ultrasound treatment. Total 30 minutes ultrasound 

treatments were done in the following manner 15 minutes treatment + 15 minutes rest 

+ 15 minutes treatment at 400C bath temperature. The mixture was then filtered by 

three layer of cloth. pH of the filtrate was measured and compare with the pH before 

ultrasound treatment. Filtrate was dried at 550C temperature in a water bath. After 

drying the amount (efficiency) of the crude extracts were measured. The dried extract 

was collected in a vial and preserved in the refrigerator (for further use). The process 

was previously validated in the Botanical Pesticide and Environmental Microbiology 

Lab, University of Rajshahi.  
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3.2.4.2 Preparation of Extract from Dried Plant’s Parts by UAE Method 

Leaves of Carica papaya and Coccinia grandis and seeds of Carum copticum and 

Nigella sativa washed properly by running tap water followed by distilled water to 

remove debris and placed in a shade for drying. Dried leaves and seeds were further 

dried at 400C in the oven before grinding. Heavy duty grinding machine (Model: 

Small Scale Rice Grinding Machine) was used for getting fine particles of the dried 

plant’s parts. Larger particles were separated out by using 20 mesh size sieves i.e., 

particle size less than 841 µm were used in the study. 50 gm powder was taken in a 

500 ml conical flask and adds 250 ml distilled water i.e., material: solvent ratio was 

1:5 (Toma et al., 2001) and mixed properly by vortex mixture. A half portion of the 

mixture was filtered by three layer cloth and measured pH of the solution. Rest part of 

the mixture was transferred to a 500 ml conical flask and placed in an ultrasonic bath 

for ultrasound treatment. Total 30 minutes ultrasound treatments were done in the 

following manner 15 minutes treatment + 15 minutes rest + 15 minutes treatment at 

400C bath temperature. The mixture was then filtered by three layer of cloth. pH of 

the filtrate was measured and compare with the pH before ultrasound treatment. 

Filtrate was dried at 550C temperature in a water bath. After drying the amount 

(efficiency) of crude extract was measured. Efficacy was compared by phytochemical 

screening test and antimicrobial study by disk diffusion method. The dried extract was 

collected in a vial and preserved in the refrigerator for further use. The process was 

previously validated in the Botanical Pesticide and Environmental Microbiology Lab, 

University of Rajshahi.  

 

3.2.5 Calculation of Yield of Crude Extracts  

Percent (%) Yield is one of the simplest methods of measuring the extraction 

efficiency. In the presents study extraction yields were calculated as per slight 

modified Terblanche et al., (2017) method.  

% 𝑌𝑌𝑌𝑌𝑌𝑌𝑌𝑌𝑌𝑌 = �
𝐶𝐶𝐶𝐶𝐶𝐶𝑌𝑌𝑌𝑌 𝑌𝑌𝑒𝑒𝑒𝑒𝐶𝐶𝑒𝑒𝑒𝑒𝑒𝑒 𝑔𝑔 𝑒𝑒 100

Weight of plant material�
=  

(𝑊𝑊1 𝑒𝑒 100)
𝑊𝑊2

 

Here, W1= weight of the dried crude extract (after evaporation of solvent);  

          W2= weight of the starting material (fresh or dried) loaded for extraction. 

 

Expected % yield: Minimum 10% of the Yield was expected in the present study.  
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3.2.6 Dissolution Status Study of Crude Extract 

Dissolution status provides an idea about the polarity characteristics of the crude 

extracts. Approximately 20 mg crude extract was dissolved in 2 ml distilled water, 

methanol, ethanol, chloroform, ethylacetate, dichloromethane, dimethyl sulphur oxide 

(DMSO) for examining the solubility pattern of the extract. 

Dissolution pattern were classified as per following scale; 

(i) Instantly soluble (+++) Dissolved within 1 minute 

(ii) Freely soluble   (+++) Dissolved within 1-3 minutes 

(iii) Sparingly soluble (+++) Dissolved within 5-10 minutes 

(iv) Insoluble (+++) Not dissolved within 10 minutes 

 

3.2.7 Measurement of in-process Extraction Efficiency  

All extraction was done through aqueous solvent system. Variation of the pH in 

aqueous solutions before and after ultrasound treatment was used for measuring the 

nature (acidic or basic) of the major component extracted in the crude extract.  

 

3.2.8 Phytochemical Screening of Crude Extracts   

In the present study phytochemical tests for plant secondary metabolites were 

performed for alkaloids, anthraquinones, flavonoids, glycosides, saponins, steroids, 

tannins, terpenoids, and vitamin C as per procedure of Allen (1973) and Harborne 

(1980) with slight modification (Edeoga et al., 2005; Marinova et al., 2005; Harbone 

1999, Tiwari et al., 2011).  

 

3.2.9 Purification of Bioactive Compounds from the Crude Extracts  

In the present study successive extraction (Hussain and Hussain, 2012) by non-polar 

to polar solvents (i.e., Diethylether, Dichloromethane, Chloroform and Ethylacetate) 

were considered for separation of some desirable bioactive compounds such as 

Alkaloids, Terpenoids, Flavonoids, Glycosides etc.  Four fractions were separated and 

yield values were calculated after air drying. Each fraction was provided an identical 

code number and preserved in cold chamber for further uses. Qualitative 

phytochemical screening of the isolated fraction from each plant was conducted for 

measuring the purification status of the isolated compounds. 
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3.3 Results and Discussion   

Phytochemical screening is the extraction and identification of medicinally active 

compounds found in plant parts e.g., leaves, stems, barks, roots, etc. or whole plant.  

In the present study fresh leaves of Azadirachta indica, Acacia nilotica, Bryophyllum 

pinnatum, Mikania cordata, Moringa oleifera, fresh stems of Cuscuta reflexa, dried 

leaves of Carica papaya, Coccinia grandis, seeds of Carum copticum and Nigella 

sativa were extracted by a comparatively noble and green extraction procedure name 

“Aqueous Ultrasound Assisted Extraction” method. Extraction efficiency of this 

method was measured on the basis of (i) % yield value and physical observation, (ii) 

types of compounds in the crude extracts on the basis of pH and (iii) the presence of 

phytochemical constituents.  

 

 

3.3.1 Extraction Yield  

In the present study plants materials were extracted by an optimized aqueous UAE 

(Ultrasound Assisted Extraction) method. The percentage yield values of crude 

extracts were calculated. It was observed that all the selected plants showed 

significantly high extraction percentage through the aqueous UAE method (Table 

3.1). Maximum extraction was observed from dried plants than the fresh plant parts. 

This may be due to the presence of water content in the fresh plant’s parts. It was 

observed that dried seeds of N. sativa (32.50±1.48%), dried leaves of C. papaya 

(31.50±1.10%) and C. grandis (30.22±0.46%) showed higher extraction than the fresh 

leaves of A. nilotica (14.3±0.061), A. indica (15.42±0.51%), C. reflexa 

(16.32±0.84%), M. oleifera (17.42±0.49%) and M. cordata (18.00±0.66%). However 

all the extraction yield found in the present study was significantly higher than the 

expected 10% yield (P<0.05).  
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Table 3.1: Percent (%) Yield of Plants Extract by Aqueous UAE Method  

List of Selected Plants 
% Yield (Mean±SEM) 

(3 extraction ) 

*P value 

(H0: %Yield Expected=10%) 

Fresh leaves of A. indica 15.42 ±0.51 0.009 

Fresh leaves of A. nilotica 14.3±0.061 0.019 

Fresh leaves of B. pinnatum 21.59±0.38 0.001 

Fresh stems of C. reflexa 16.32±0.84 0.017 

Fresh leaves of M. cordata 18.00±0.66 0.007 

Fresh leaves of M. oleifera 17.42±0.49 0.004 

Dried leaves of C. papaya 31.50±1.10 0.003 

Dried leaves of C. grandis 30.22±0.46 0.001 

Dried seeds of C. copticum 19.14±1.40 0.010 

Dried seeds of N. sativa 32.50±1.48 0.004 

*P <0.05 indicate significant difference (here higher than the expected value) 
 

In present study, extraction yield of aqueous UAE crude extracts from fresh leaves of 

Azadirachta indica was found 15.42±0.51% (Table 3.1) which was significantly 

(p=0.009) higher than the expected yield value (10%). So far this type of extraction 

was followed first time with this plant material. In that reason comparison was made 

with the conventional extraction procedure. From literature survey it was observed 

that Francine et al. (2015) found 2.2 gm crude extract from 25 gm fresh leaves (i.e., % 

yield was 8.8%) and 1.7 gm crude extract from 20 gm dried leaves (i.e., yield was 

8.5%) by using conventional aqueous extraction method which was much less than 

the newly applied method in our present study. They also found 2.1 gm crude extract 

from 20 gm dried leaves (i.e., % yield was 10.5%) of A. indica after conventional 

ethanol extraction procedure which was also less than the above mentioned extraction 

method. Latha et al. (2015) found 6.5% yield from methanol, 3.3% yield from hexane 

and 3% yield from ethyl acetate extract of dried leaves. Comparison with Francine et 

al. (2015) and Latha et al. (2015) it was observed that aqueous UAE method provided 

much better extraction than the conventional aqueous, methanol or even ethanol 

extraction procedure. 
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Similarly % yield of aqueous UAE crude extracts from fresh leaves of Acacia nilotica 

was found 14.3±0.061% (Table 3.1), which was significantly (p=0.019) higher than 

the expected yield value (10%). So far this type of extraction was applied first time 

with this plant material. From literature survey it was observed that Jangade et al. 

(2014) found 9.48% yield from methanol extraction and Howlader et al. (2012) found 

approximately 13.26% yield from ethanol extraction of dried leaves. Comparison with 

the above two findings, it was observed that aqueous UAE method from fresh leaves 

provided much better extraction than the conventional methanol (Jangade et al., 2014) 

and ethanol (Howlader et al., 2012) extraction procedure. 

Extraction yield of aqueous UAE crude extracts from fresh leaves of Bryophyllum 

pinnatum was found 21.59±0.38% (Table 3.1) which was significantly (p=0.001) 

higher than the expected yield value (10%). So far this type of extraction was 

followed first time for this plant material. Ganju and Ganju (2016) reported yield 

value 41.1% by soxhlet extraction continued for 8 cycles (6 hrs) using methanol as a 

solvent. It seems to be better than the present studies. However, Aprioku and Igbe 

(2017) was found percentage yield (7%) from aqueous cold maceration of leaves of B. 

pinnatum. So it was observed that aqueous UAE method provided a promising 

extraction than the conventional method. 

Extraction yield from aqueous UAE crude extracts from fresh stems of Cuscuta 

reflexa was found 16.32±0.84% (Table 3.1) which was significantly (p=0.017) higher 

than the expected yield value (10%). So far this type of extraction was followed first 

time with this plant material. In that reason comparison was made with the 

conventional extraction procedure. Perveen et al. (2013) observed that % yield of C. 

reflexa mainly depends on host plant. Maximum % yield was found in methanol 

extract (13±0.83%) from C. reflexa host plant Zizyphs jojoba. From literature survey 

it was observed that the extraction yield may also depends on the host plant (Perveen 

et al., 2013), however, comparison with the overall conventional extraction 

procedure, the present extraction procedure was proved better.    

Extraction yield from aqueous UAE crude extracts from fresh leaves of Mikania 

cordata was found 18.00±0.66% (Table 3.1) which was significantly (p=0.007) higher 

than the expected yield value (10%). So far this type of extraction was followed first 

time with this plant material. In that reason comparison was made with the 

conventional extraction procedure. Nayeem et al. (2011) found 2.13% yield from the 

ethanolic extract. Jyothilakshmi et al. (2015) observed the percentage yield of 
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Petroleum ether extract 1.2%, ethyl acetate extract 3.4% and methanolic extract 9.8%. 

It was observed that, comparatively higher extraction was found in the present 

extraction procedure.  

Extraction yield from aqueous UAE crude extracts from fresh leaves of Moringa 

oleifera was found 17.76±0.59% (Table 3.1) which was significantly (p=0.004) higher 

than the expected yield value (10%). So far this type of extraction was followed first 

time with this plant material. In that reason comparison was made with the 

conventional extraction procedure. From previous studies, it was observed that Mahdi 

et al. (2016) found the percent yields for the 95% ethanol, 50% ethanol and water 

extracts which extracted at 450C for 48 hrs and 1:10 dried powdered leaves to 

extraction solvent ratio were 25.022, 38.196 and 37.838%, respectively. From the 

above results it was observed that extraction from fresh leaves was comparatively 

smaller than the dried leaves. Okumu et al. (2017) found 14.23% yield from water 

and 17.51% yield from methanol (80%) extract. On the basis of previous findings, the 

present extraction method was proved almost similar to the conventional organic 

solvent extraction.  

Extraction yield from aqueous UAE crude extracts from dried leaves of Carica 

papaya was found 31.50±1.10% (Table 3.1) which was significantly (p=0.003) higher 

than the expected yield value (10%). Mojulat and Surugau (2018) did similar study 

and found that the optimal extraction conditions for aqueous extraction were 

determined to be at 700C for 20 minutes where its TPC (total phenolic content) was 

9.97±0.47 mg GAE/ml (mg of gallic acid equivalents per ml of sample) and TFC 

(total flavonoid content) was 2.63±0.52 mg QUE/ml (mg of quercetin equivalents per 

gram of sample). Fauziah and Wakidah (2019) did similar study using methanol as 

solvent and found through GC-MS study that the presence of neophytadiene (1.59%), 

palmitic acid (1.35%) and methyl linolenate (3.33%). Whereas the average percentage 

yield of alcohol extract of C. papaya leaves was found to be 2.6 % w/w (Sinha et al., 

2018) and methanol extract was 8.78% (Hossain et al., 2019). Yusha’u et al. (2009) 

found 6.25% yield from ethanol extraction. It was observed that comparatively higher 

extraction was found in the present extraction procedure. 

Extraction yield from aqueous UAE crude extracts from dried leaves of Coccinia 

grandis was found 30.20±0.46% (Table 3.1) which was significantly (p=0.001) higher 

than the expected yield value (10%). So far this type of extraction was followed first 

time with this plant material. From literature survey it was found that Packirisamy et 
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al. (2018) reported the percent yields of ethanol extract was 6.87% ± 0.47% which 

was much smaller than the present extraction procedure. Though Baha and Iwo 

(2018) found 14.65% yield from the maceration method of ethanol extract but 

comparatively higher extraction was found in the present extraction method. 

Extraction yield from aqueous UAE crude extracts from dried seeds of Carum 

copticum was found 19.14±1.40 % (Table 3.1) which was significantly (p=0.010)  

higher than the expected yield value (10%). So far this type of extraction was 

followed first time with this plant material. Khajeh et al. (2004) found that the 

extraction yield, based on hydrodistillation was 2.8% (v/w) and extraction yield based 

on the SFE (supercritical fluid extraction) varied in the range of 1.0-5.8% (w/w) under 

different conditions. Herzi et al. (2013) observed that the yield obtained using 

hydrodistillation, SFE, hexane and ethanol Soxhlet extractions were found to be 0.6, 

1.6, 40.4 and 21.2–27.4 gm/kg i.e., 0.06%, 0.14%, 4.04% and 2.12-2.74%, 

respectively. On the basis of the previous conventional study, the present extraction 

was proved better. 

Extraction yield from aqueous UAE crude extracts from dried seeds of Nigella sativa 

was found 32.50±1.48% (Table 3.1) which was significantly (p=0.004) higher than 

the expected yield value (10%). So far this type of extraction was followed first time 

with plant material. Bornare et al. (2015) found the petroleum ether extract yield 

33.0% oil and acetone extract yield 31.4% from N. sativa seeds. Shimeles (2017) 

investigates and compares the effect of solvents, ethanol and hexane in the extraction 

process and optimization was done in the two factors named as, extraction time and 

seed to solvent ratio. The maximum yield of extraction for hexane solvent was found 

to be  35.73% with seed solvent ratio 1:8 and 4 hour and for ethanol 35.51% with the 

factor of the 1:6 of seed solvent ratio and with extraction time 6 hour. Topcagic et al. 

(2017) observed yield 4.73% in water and 5.28% in methanol by reflux method, 

18.73% in hexane, 18.32% in methanol by soxhlet method and 2.22% in hexane and 

2.42% in methanol by using ultrasonic method. Compare to the previous study, the 

present extraction procedure was proved almost similar to the soxhlet method and 

much better than other method. The aqueous UAE method may be applicable for 

further laboratory and industrial study. 

 

  



                    Chapter 3: Phytochemical Study of Aqueous Ultrasound Assisted Extract of Some Plants   
 

  63 
 

3.3.2 Physical Observation and Dissolution Pattern of the Crude Extracts  

Aqueous UAE (Ultrasound Assisted Extraction) method is a comparatively noble 

method in the phytochemical extraction field. Ultrasound was used to breakdown the 

cell wall of the plants. So basically all the compounds inside the cell forcefully mixed 

with the surrounding solvents. In the present study deionized and slightly worm water 

was used as solvent. Water is a universal solvent and has capacity to hold both polar 

and non-polar substances. After filtration water was evaporated by constant heat at 

55±50C in a conventional water bath. After drying all the crude extracts were found 

hard and very much sticky to the beaker. No granules or powder from was found. It 

was very difficult for withdrawing the dried crude extracts from the beaker surface, 

even metal spatula failed to create any scratch on the dried crude extracts. Small 

amount of methanol was added for softening and withdrawing the dried extracts. 

Crude extracts were observed dark-greenish (A. indica and A. nilotica), yellow-

greenish (B. pinnatum), brown (C. reflexa), dark green (M. cordata), greenish (M. 

oleifera), Green yellowish (C. papaya), blackish (C. grandis), yellow-blackish (C. 

copticum) and blackish color (N. sativa) presented in Table 3.2. All crude extracts 

were instantly soluble in water whereas most of the crude extracts were freely soluble 

in methanol, ethanol and chloroform but sparingly soluble in DMSO, ethylacetate, 

dichloromethane (Table 3.3). Solubility profile indicated that the crude extracts 

contain both polar (hydrophilic) and non-polar (lipophilic) compounds. On the basis 

of polarity profile and using partition coefficient theory expected compounds may be 

separated.  
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Table 3.2: Physical observation after drying of the Crude Extract 

Crude Extracts  Optical Observation Texture 

Fresh leaves of A. indica Dark-greenish color Hard and sticky to the beaker 

Fresh leaves of A. nilotica Dark-greenish color Hard and sticky to the beaker 

Fresh leaves of B. pinnatum Yellow-greenish color Hard and sticky to the beaker 

Fresh stems of C. reflexa Brown color Hard and sticky to the beaker 

Fresh leaves of M. cordata Dark green Hard and sticky to the beaker 

Fresh leaves of M. oleifera Greenish color Hard and sticky to the beaker 

Dried leaves of C. papaya Green-yellowish color Hard and sticky to the beaker 

Dried leaves of C. grandis Blackish color Hard and sticky to the beaker 

Dried seeds of C. copticum Yellow-blackish Hard and sticky to the beaker 

Dried seeds of N. sativa Blackish color Hard and sticky to the beaker 

 

 

Table 3.3: Dissolution pattern of the dried crude extract 

 

Solvent  

Crude Extracts  

I II III IV V VI VII VIII IX X 

Distilled water +++ +++ +++ +++ +++ +++ +++ +++ +++ +++ 

Methanol ++ ++ ++ ++ ++ ++ ++ ++ ++ ++ 

Ethanol ++ ++ ++ ++ ++ ++ ++ ++ ++ ++ 

Chloroform ++ ++ ++ + + + ++ + ++ ++ 

DMSO + + + + + + + + + ++ 

Ethylacetate  + + + + + + + + + + 

Dichloromethane + + + + + + + + + + 

Here, (I) A. indica (II) A. nilotica (III) B. pinnatum, (IV) C. reflexa, (V) M. cordata, (VI) M. oleifera, 
(VII) C. papaya, (VIII) C. grandis, (IX) C. copticum and (X) N. sativa 
+++ Instantly soluble;  
++ Freely soluble (1-3 minutes);   
+ Sparingly soluble (> 5 minutes and vigorous shaking to dissolve) 
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3.3.3 Characterization of Crude Extracts based on pH 

In the present study aqueous UAE method was used for extraction purpose. The pH of 

the solution was measured before and after ultrasound treatment on the plant particle 

and significant changes were observed (Table 3.4). Most of the crude extracts were 

observed acidic in nature except C. papaya and C. grandis. Though the crude extracts 

of C. papaya and C. grandis were basic in nature, but it was observed that more acidic 

compounds were added during extraction process. After ultrasound treatment the pH 

of most plants was reduced. Reduction of pH indicated the addition of more acidic 

compounds than the basic compounds in the solution during ultrasound treatment. 

Only M. cordata and C. copticum were added more basic compounds than the acidic 

compounds during the extraction process. Highest and lowest changes of pH observed 

in case of N. sativa and B. pinnatum respectively. 

   

Table 3.4: Characterization of the Extract  

Crude extract 
pH before 
ultrasound 
treatment 

pH after 
ultrasound 
treatment 

pH difference P value Extract 
type 

A. indica 5.79±0.008 5.55±0.006 (-) 0.24±0.009a 0.001 Acidic 

A. nilotica 5.42±0.006 5.03±0.006 (-) 0.39±0.01a 0.001 Acidic 

B. pinnatum 4.43±0.007 4.39±0.006 (-) 0.037± 0.003a 0.008 Acidic 

C. reflexa 5.34±0.017 5.23±0.009 (-) 0.113±0.009a 0.006 Acidic 

M. cordata 5.78±0.009 6.04±0.015 (+) 0.27±0.023b 0.008 Acidic 

M. oleifera 5.48±0.006 5.42±0.006 (-) 0.06±0.01a 0.027 Acidic 

C. papaya 8.14±0.009 7.77±0.009 (-) 0.37 ± 0.015a 0.002 Basic 

C. grandis 9.11±0.009 8.45±0.009 (-) 0.66±0.006a 0.000 Basic 

C. copticum 5.34±0.007 5.44±0.006 (+) 0.097±0.009b 0.008 Acidic 

N. sativa 5.68±0.009 4.27±0.009 (-) 1.41±0.012a 0.000 Acidic 
a Addition of acidic compounds in the solution after ultrasound treatment  
b Addition of basic compounds in the solution after ultrasound treatment  
p<0.05 indicated the significance difference  

 

This type of parameter was so far first time used in the extraction process to know the 

type (acidic or basic) of compounds in the crude extract. This parameter may be used 

to quantify the amount of crude extract by preparing standard curve by using serial 

amount of plant material and pH changes during extraction. Further studies required 

to standardize the method. This parameter may be used for all types of aqueous 

extraction method. 
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3.3.4 Presence of Phytochemical in the Selected Plants 

Phytochemical screening tests are the qualitative study of the extract for identification 

of different kinds of pharmacologically active compounds in crude extract. In the 

present study qualitative study of alkaloid, anthraquinones, flavonoid, glycoside, 

saponin, steroid, tannin, terpenoid and vitamin C were performed. Results presented 

in Table 3.5. Aqueous UAE crude extracts of dried C. papaya leaves showed the 

presence of all the tested phytochemicals (Figure 3.1). Aqueous UAE crude extracts 

of fresh leaves of A. nilotica, B. pinnatum and M. oleifera showed all the tested 

phytochemicals except saponin, anthraquinone and steroid, respectively. Two kinds of 

phytochemicals were absent in A. indica (anthraquinones and steroid), C. reflexa 

(saponin and steroid) and N. sativa (alkaloid and vitamin C). M. cordata crude 

extracts showed all the compounds except tannins, saponin and steroid. Similarly C. 

grandis was observed the absence of tannin, saponin, steroid and anthraquinones. 

Only three compounds including flavonoid, glycoside and alkaloid were found in the 

crude extract of C. copticum.  

 

Table 3.5: Phytochemical screening of aqueous UAE crude extract  

Phytochemical 
Tests 

Crude extract 

I II III IV V VI VII VIII IX X 

1.Alkaloid,  
(i) Dragendroffs’ test 

+ + + + + + + + + - 

(ii) Mayer’s test + + + + + + + + + - 

2. Anthraquinones - + - + + + + - - + 

3. Flavonoid  
(i): by H2SO4   

+ + + + + + + + + + 

(ii): by aluminum + + - + + + + + + + 

4. Glycoside + + + + + + + + + + 

5. Saponin + - + - - + + - - + 

6. Steroid - + + - - - + - - + 

7. Tannin + + + + - + + - - + 

8. Terpenoid + + + + + + + + - + 

9. Vitamin C + + + + + + + + - - 
Here,  (+) indicated presence of compound, and (–) indicated absence of compound  

(I) Azadirachta indica (II) Acacia nilotica (III) Bryophyllum pinnatum, (IV) Cuscuta reflexa, (V) 

Mikania cordata, (VI) Moringa oleifera, (VII) Carica papaya, (VIII) Coccinia grandis, (IX) Carum 

copticum and (X) Nigella sativa 
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Figure 3.1: Pictorial representation of phytochemical tests of Carica papaya  
Mother solution Tannin (+ve) Saponin (+ve) Flavonoid (i) (+ve) 

    
The color of the mother solution 

was slightly yellowish   
2 ml mother solution + 
few drop 0.1% ferric 
chloride.  observed  

blue-black coloration  
 

After shaken 
vigorously a stable 
persistent froth was  

formed 

Mother solution + Conc. 
H2SO4. 

The yellow coloration 
observed which was 

disappeared on standing 
Flavonoid (II) (-ve) Steroid (+ve) Terpinoid (+ve) Glycoside (+ve) 

    

Mother solution + Few drops of 
1% aluminium solution.  

A yellow coloration was not 
observed 

Mother solution + 2 ml of 
acetic anhydride + 2 ml 

concentrated H2SO4. Color 
change from violet to blue 

was observed  

Mother solution +  2 
ml of CHCl3 + 3 ml 
Conc. H2SO4 was 
added to from a layer. 
A reddish brown 
coloration of the inter 
face was formed 

Mother solution + 2 ml of 
glacial acetic acid + one drop 

of ferric chloride solution. 
This was underlayed with 1 

ml Conc. H2SO4. Brown ring 
of the interface was observed 

Alkaloid /Dragendroff 
test (+ve) 

Alkaloid: Mayer test 
(+ve) 

Anthraquinone  
(+ve) 

Vitamin C  
(+ve) 

    
0.5ml of mother solution + 2ml 
of HCl + 1ml of Dragendroffs 

reagent.  
Orange  precipitate found  

1.2 ml mother solution + 
0.2 ml dilute HCl + 0.1 ml 

of Mayer’s reagent. A 
yellowish Puff colored 

precipitate was developed 

5 ml of CHCl3 + 2ml 
mother solution + 

10% ammonia 
solution. A bright 
pink color in the 

aqueous layer was 
not observed 

Mother solution + 1 drop 5% 
w/v sodium nitroprusside + 1 
ml of diluted NaOH + 0.4 ml 
HCl. The yellow color turns 

blue 
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Qualitative phytochemical screen tests showed that aqueous UAE crude extract from 

fresh leaves of Azadirachta indica contain most of the compound including alkaloid, 

flavonoid, glycoside, saponin, tannin, terpenoid and vitamin-C whereas steroid and 

anthraquinone were not found in the crude extract. From literature survey it was 

observed that Galeane et al. (2017) did not find anthraquinone, glycosides and 

alkaloids in A. indica aqueous leaves extracts. Similarly Ramadass and Subramanian 

(2018) did not find tannins, saponins and terpenoids in their aqueous leaves. They 

also observed that terpenoids was absent in ethanol and chloroform extract of A. 

indica leaves extract. Biu et al. (2009) did not found anthraquinones in their aqueous 

leaf extract. Comparison of the above results, the present extraction procedure was 

proved quite satisfactory and may be applicable for further use.  

Similarly aqueous UAE crude extract from fresh leaves of Acacia nilotica contain 

most of the compound including alkaloid, anthraquinones, flavonoid, glycoside, 

steroid, tannin, terpenoid and vitamin-C but saponin was absent. Das et al. (2016) also 

did not find saponin in their ethanol extract whereas Howlader et al. (2012) did no 

found flavonoids in their ethanol extract. Jangade et al. (2014) reported the absence of 

saponin and anthraquinones in their methanol extract whereas Ukwuani-Kwaja et al. 

(2016) reported the absence of glycoside and anthraquinones in their hydromethanolic 

(70% methanol) extract. Comparison with the above result, it may be concluded that 

the aqueous UAE crude extraction method was more effective than the conventional 

extraction method. 

Qualitative phytochemical tests showed that the aqueous UAE crude extract from 

fresh leaves of Bryophyllum pinnatum contain most of the compound including 

tannin, saponin, flavonoid, steroid, terpinoid, glycoside, alkaloid and vitamin C but 

anthraquinone was not found in the crude extract. Biswas et al. (2011) reported the 

presence of alkaloids, glycosides, steroids, gums, flavonoids, saponins, reducing 

sugars and tannins in ethanolic extract of leaves. Ganju and Ganju (2016) also found 

alkaloids, flavonoids, saponins, tannins, phenolic compounds in their methanolic 

extract. Phytochemical analysis of aqueous B. pinnatum leaf extract (distilled water 

for 72 hours by cold maceration) showed the presence of alkaloids, carbohydrates, 

flavonoids, saponins, terpenoid, tannins/phenols, anthraquinone and steroids (Aprioku 

and Igbe, 2017). Abhijit (2015) reported absence of flavonoids in the aqueous extract 

and steroid and flavonoids in petroleum ether extract.  
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From phytochemical tests it was observed that aqueous UAE crude extract from fresh 

stems of Cuscuta reflexa contain most of the compound including Tannin, flavonoid, 

terpinoid, glycoside, alkaloid, anthraquinone and vitamin C but saponin and steroid 

were not found in the crude extract. Vikasa et al. (2010) did not found alkaloids in 

water, methanol, ethylacetate, chloroform and petroleum  ether extract of C. reflexa 

steam but saponin and steroid were present most of the extract. Whereas Adhikary et 

al. (2011) reported the presence of alkaloids in methanolic extracts similar to the 

present study.  

From phytochemical tests it was observed that aqueous UAE crude extract from fresh 

leaves of Mikania cordata contain most of the compound including flavonoid, 

terpinoid, glycoside, alkaloid, anthraquinone and vitamin C, whereas tannin, saponin 

and steroid were not found in the crude extract. Barua et al. (2014) reported the 

presence of saponins, tannins and steroids in the ethanolic extract. Nayeem et al. 

(2011) reported that the absence of saponins and flavonoid in ethanol extract.   

Aqueous UAE crude extract from fresh leaves of M. oleifera contained most of the 

compound including tannin, saponin, flavonoid, terpinoid, glycoside, alkaloid, 

anthraquinone and vitamin C, only steroid was absent in the crude extract. Ajayi and 

Fadeyi (2015) reported the absence of steroid in their aqueous leaf extract. Castillo et 

al. (2013) reported absence of tannin and saponin in aqueous and ethanolic leaves 

extract. Fahal et al. (2018) observed that absence of saponin in aqueous extract, tannin 

in ethanolic extract, saponin in methanolic extract and flavonoids and tannins in 

chloroform extract pod.  

From phytochemical tests it was observed that aqueous UAE crude extract from dried 

leaves of Carica papaya contain most of the compound including tannin, saponin, 

flavonoid, steroid, terpinoid, glycoside, alkaloid, anthraquinone and vitamin C. Sinha 

et al. (2018) found the presence of alkaloids, glycosides, saponins, phytosterols, 

tannins and amino acids from the preliminary phytochemical screenings of the 

aqueous extract of leaves of C. papaya. Fresh, green leaves as specified in the works 

of Ayoola and Adeyeye (2010) and Nguyen et al. (2014) reported that ethanolic and 

chloroform extract contain alkaloids, flavonoids, tannins and saponins, while water 

extract contains tannins and saponins only. From the above result, it may be 

concluded that the aqueous UAE crude extraction method was more effective than the 

conventional extraction method. 
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Qualitative phytochemical screen tests found that aqueous UAE crude extract from 

dried leaves of Coccinia grandis contain most of the compound including flavonoid, 

terpinoid, glycoside, alkaloid and vitamin C, whereas tannin, saponin, steroid and 

anthraquinone were absent. Hossain et al. (2014) also reported the absence of tannin 

and flavonoids in their ethanol leaves extract. However, Packirisamy et al. (2018) 

reported the presence of saponin in ethanol leaf extract.  Ashish et al. (2011) reported 

that saponin was absent in methanolic extract of Coccinia grandis L. leaves. 

Tamilselvan et al. (2011) did not find saponin and tannin in their aqueous extract 

which was much better than the ethanol, chloroform and petroleumether extract. 

From qualitative phytochemical screen tests it was observed that aqueous UAE crude 

extract from dried seeds of Carum copticum contain very few compounds including 

flavonoid, glycoside and alkaloid. Most of the tested compound including tannin, 

saponin, steroid, terpinoid, anthraquinone and vitamin C was absent in the crude 

extract. Jeet et al. (2012) reported absence of saponin in methanol extract, saponin 

and steroids in acetone, tannin, saponins, alkaloids, glycosides and anthraquinone in 

chloroform extract and saponin, glycosides, anthraquinone in hexane extract.  

Aqueous UAE crude extract from dried seeds of Nigella sativa contained most of the 

compounds including tannin, saponin, flavonoid, steroid, terpinoid, glycoside and 

anthraquinone. Only alkaloid and vitamin C were absent in the crude extract. Ishtiaq 

et al. (2013) observed that absence of terpenoids and anthraquinone in methanol and 

ethanol extract whereas tannins, anthraquinone, saponins were absent in chloroform 

extract and steroids, tannins, anthraquinone, glycoside and saponin were absent in 

aqueous extract.   

Aqueous UAE method was applied on the above ten plants and found satisfactory 

extraction yield containing maximum number of phytochemical in the crude extracts. 

This method complied with the green extraction principles proposed by Chemat et al. 

(2012). This extraction method may be suitable for both laboratory and industrial 

extraction purpose instead of expensive and hazardous extraction method. 
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3.3.5 Purification of the Bioactive Compounds from the Crude Extracts  

In the present study partitioning hypothesis was applied for separating bioactive 

compounds likely alkaloids, terpenoids, flavonoids and glycosides. Successive 

fractional separation by using diethylether, dichloromethane, chloroform and 

ethylacetate were used to separate the crude extracts in the sequence of alkaloid, 

terpenoid, flavonoid and glycoside presented in the Table 3.6. The qualitative 

phytochemical studies showed that most of the purified crude extract fractions were 

almost pure (Table 3.7). Though 100% purity was not found, but sufficient amount 

was separated by using minimum cost and short time. 

It was observed that flavonoid reached compounds (chloroform fraction) and 

terpenoid reached compounds (dichloromethane) were found 8.4% and 6.4% 

respectively considered maximum in A. indica. Similarly terpenoid compounds 

(dichloromethane) and flavonoid compounds (chloroform fraction) were found 9% 

and 7.2%, respectively considered maximum in A. nilotica. It was also observed that 

terpenoid and flavonoid compounds were also found in the crude extracts of B. 

pinnatum, C. reflexa, M. cordata, M. oleifera, C. papaya, C. grandis and N. sativa, 

respectively. Diethylether fraction was found negligible in C. copticum and N. sativa 

crude extract.  

 

 
Figure 3.2: Dichloromethane 

(DM) fraction of B. pinnatum 

 
Figure 3.3: Drying stage of DM 

fraction of B. pinnatum 

 
Figure 3.3: Presence of 

Terpenoid in DM 

fraction of B. pinnatum 
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Table 3.6: Purification of the crude extracts  

Crude Extracts Fraction* 
Volume 

of Solvent 
Used (ml) 

Weight of 
Extract after 
Drying (gm) 

% 
Yield**  

Identification 
Code of the 

Fraction  

Azadirachta  
                 indica 

Diethylether 20 0.08 1.6 S-AI-DE-1 
Dichloromethane 20 0.32 6.4 S-AI-DM-2 
Chloroform 20 0.42 8.4 S-AI-CL-3 
Ethylacetate 20 0.12 2.4 S-AI-EA-4 

Acacia nilotica 

Diethylether 20 0.09 1.8 S-AN-DE-5 
Dichloromethane 20 0.45 9 S-AN-DM-6 
Chloroform 20 0.36 7.2 S-AN-CL-7 
Ethylacetate 20 0.14 2.8 S-AN-EA-8 

Bryophyllum  
           pinnatum 

Diethylether 20 0.06 1.2 S-BP-DE-9 
Dichloromethane 20 0.45 9 S-BP-DM-10 
Chloroform 20 0.23 4.6 S-BP-CL-11 
Ethylacetate 20 0.12 2.4 S-BP-EA-12 

Cuscuta reflexa 

Diethylether 20 0.03 0.6 S-CR-DE-13 
Dichloromethane 20 0.11 2.2 S-CR-DM-14 
Chloroform 20 0.23 4.6 S-CR-CL-15 
Ethylacetate 20 0.08 1.6 S-CR-EA-16 

Mikania cordata 

Diethylether 20 0.08 1.6 S-MC-DE-17 
Dichloromethane 20 0.44 8.8 S-MC-DM-18 
Chloroform 20 0.28 5.6 S-MC-CL-19 
Ethylacetate 20 0.12 2.4 S-MC-EA-20 

Moringa  
            oleifera 

Diethylether 20 0.03 0.6 S-MO-DE-21 
Dichloromethane 20 0.15 3 S-MO-DM-22 
Chloroform 20 0.45 9 S-MO-CL-23 
Ethylacetate 20 0.04 0.8 S-MO-EA-24 

Carica papaya 

Diethylether 20 0.04 0.8 S-CP-EA-25 
Dichloromethane 20 0.6 12 S-CP-DM-26 
Chloroform 20 0.48 9.6 S-CP-CL-27 
Ethylacetate 20 0.11 2.2 S-CP-EA-28 

Coccinia  
             grandis  

Diethylether 20 0.015 0.3 S-CC-DE-29 
Dichloromethane 20 0.78 15.6 S-CC-DM-30 
Chloroform 20 0.46 9.2 S-CC-CL-31 
Ethylacetate 20 0.04 0.8 S-CC-EA-32 

Carum copticum 

Diethylether 20 - - S-CG-DE-33 
Dichloromethane 20 0.04 0.8 S-CG-DM-34 
Chloroform 20 0.34 6.8 S-CG-CL-35 
Ethylacetate 20 0.16 3.2 S-CG-EA-36 

Nigella sativa 

Diethylether 20 - - S-NS-DE-37 
Dichloromethane 20 0.47 9.4 S-NS-DM-38 
Chloroform 20 0.5 10 S-NS-CL-39 
Ethylacetate 20 0.1 2 S-NS-EA-40 

*Successive fractions were taken in the sequence of non-polar to polar solvent. The objectives of this 

fraction was to purify the alkaloid reached compounds through diethylether fraction, terpenoid reached 

compounds through dichloromethane fraction, flavonoid reached compounds through chloroform 

fraction and glycoside reached compounds through ethylacetate fraction.   

** Yield was calculate considering the amount of crude drugs used for separation (here, 5 gm sample 

was used) 
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Table 3.7: Qualitative phytochemical identification test of pure fractions 

Crude 
Extracts Fraction 

Phytochemical Tests 

I II III 
(A) 

III 
(B) 

IV V VI VII 
(A) 

VII 
(B) 

VIII IX 

A. indica 

S-AI-DE-1 - - - - - + - +++ +++ - - 
S-AI-DM-2 - - + + - +++ - + + - - 
S-AI-CL-3 - - +++ +++ - + + + - - - 
S-AI-EA-4 - - - - - - +++ - - - - 

A. nilotica 

S-AN-DE-5 - - - - - + - +++ +++ - - 
S-AN-DM-6 - - + + - ++ - ++ + - - 
S-AN-CL-7 - - +++ ++ - + + + - - - 
S-AN-EA-8 - - - - - - ++ - - - - 

B. pinnatum 

S-BP-DE-9 - - - - - + - ++ ++ - - 
S-BP-DM-10 - - + - - +++ - + + - - 
S-BP-CL-11 - - +++ ++ - + + + - - - 
S-BP-EA-12 - - - - - - ++ - - - - 

C. reflexa 

S-CR-DE-13 - - - - - - - ++ +++ - - 
S-CR-DM-14 - - + + - ++ - + + - - 
S-CR-CL-15 - - +++ ++ - + + + - - - 
S-CR-EA-16 - - - - - - ++ - - - - 

M. cordata 

S-MC-DE-17 - - - - - + - +++ ++ - - 
S-MC-DM-18 - - + + - +++ - + - - - 
S-MC-CL-19 - - +++ +++ - + - + + - - 
S-MC-EA-20 - - - - - - +++ - - - - 

M. oleifera 

S-MO-DE-21 - - - - - + - +++ ++ - - 
S-MO-DM-22 - - + + - ++ - + + - - 
S-MO-CL-23 - - +++ ++ - + + + - - - 
S-MO-EA-24 - - - - - - ++ - - - - 

C. papaya 

S-CP-EA-25 - - - - - - - +++ ++ - - 
S-CP-DM-26 - - + + - ++ - + + - - 
S-CP-CL-27 - - +++ ++ - - + + - - - 
S-CP-EA-28 - - - - - - ++ - - - - 

C. grandis  

S-CC-DE-29 - - - - - + - ++ ++ - - 
S-CC-DM-30 - - + + - ++ - + - - - 
S-CC-CL-31 - - ++ ++ - + + + - - - 
S-CC-EA-32 - - - - - - ++ - - - - 

C. copticum 

S-CG-DE-33 - - - - - - - - - - - 
S-CG-DM-34 - - + + - - - ++ ++ - - 
S-CG-CL-35 - - ++ ++ - - + + - - - 
S-CG-EA-36 - - - - - - ++ - - - - 

N. sativa 

S-NS-DE-37 - - - - - + - - - - - 
S-NS-DM-38 - - + + - ++ - - - - - 
S-NS-CL-39 - - ++ ++ - + + - - - - 
S-NS-EA-40 - - - - - - ++ - - - - 

Here, (I) Tannin (II) Saponin (III:A) Flavonoid test by H2SO4  (III:B) Flavonoid test by aluminum 

solution (IV) Steroid (V) Terpenoid (VI) Glycoside (VII:A) Alkaloid, Dragendroffs’ test (VII:B) 

Alkaloid, Mayer’s test (VIII) Anthraquinones (IX) Vitamin C 

And, 

+++ strong presence of phytochemicals; ++ moderate presence; + trace presence of phytochemicals 
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3.4 Conclusion 

In the present study, ten ethnobotanicals were extracted by an aqueous UAE method 

which was proved more efficient compare with the conventional extraction procedure. 

It was observed that the yield of extraction was significantly higher than the expected 

yield. A remarkable pH changes was observed before and after ultrasound treatment, 

which established a new parameter to measure the acidic or basic nature of the 

extracted compounds. It was observed that most of the plants reduces pH after 

ultrasound treatment, i.e., added more acidic compound in the aqueous solution. 

Whereas M. cordata and C. copticum added basic compounds in the aqueous solution 

during the ultrasound treatments. Dissolution pattern study of the crude extracts 

indicated that both polar and non-polar compounds were present in crude extracts. C. 

papaya crude extract contained all phytochemicals. Crude extract of the A. nilotica, A. 

indica, B. pinnatum, M. oleifera also contained maximum type of phytochemicals. 

Only three phytochemicals were found in the crude extract of C. copticum. However, 

from the phytochemical study it may be concluded that listed plants contained a wide 

variety of medicinally active compounds. Crude extracts were separated in to four 

fractions by successive separation of non-polar to polar solvents having immiscibility 

phenomenon to the aqueous solvent. Crude extracts were separated into alkaloid, 

terpenoid, flavonoid and glycoside. Aqueous UAE method was proved as a suitable 

green approaches for extraction of important phytochemical from the plant materials. 

At the same time the fractional separation also proved as a suitable method of 

purifying desired compounds from the crude drug.  
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Chapter 4: Antimicrobial Activity of Some 

Ethnobotanicals on Bacteria and Fungus  

Responsible for Skin Diseases  
 

Abstract 

Skin diseases are common in Bangladesh. Medicinal plants have been proved to be 

effective in the treatment of infectious diseases with little or no side effects. On the 

basis of ethnobotanical study in Bangladesh, ten medicinal plants were selected for 

the present study. Three bacteria S. aureus (Gram +ve), S. pyogenes (Gram +ve), E. 

coli (Gram -ve) and three fungi C. lunata, F. chlamydosporum and M. furfur were 

enrolled in the present study based on their distinct connection on different types of 

skin diseases. Seven more bacteria including B. subtilis, A. species, S. boydii, S. 

flexniri, S. typhi, S. sonnei, S. dysenteriae and 2 fungi including F. oxysporum and C. 

gloeosporioide also enrolled in the present study for reference purpose. It was 

observed that three botanicals (A. indica, B. pinnatum and C. reflexa) showed high 

sensitivity (≥16 mm Zone of Inhibition) against S. aureus. Similarly A. nilotica, B. 

pinnatum, C. reflexa and M. oleifera showed high sensitivity (≥ 16mm) against S. 

pyogenes. Only B. pinnatum showed high sensitivity against E. coli. A. indica, A. 

nilotica, B. pinnatum, C. reflexa, M. oleifera showed promising antimicrobial 

activities. However, moderate sensitivity was observed against all the listed fungi in 

the study.  C. copticum and N. sativa showed very poor sensitivity against all the 

listed microorganisms. Minimum Inhibitory Concentrations (MIC) were measured 

against S. aureus and S. pyogenes and found 60 µg/ml to 100 µg/ml. From 

cytotoxicity study LC50 of the aqueous UAE crude extracts was found safer than the 

standard antibiotic tetracycline and erythromycin. From the above study A. indica, A. 

nilotica, B. pinnatum, C. reflexa and M. oleifera showed promising antimicrobial 

activities against skin diseases causing pathogens. Results suggested that the above 

plants may be useful for treating different types of skin diseases caused by pathogens. 

 

Key words: Skin diseases, Cytotoxicity, Staphylococcus aureus, Streptococcus 

pyogenes, Escherichia coli, Curvularia lunata, Fusarium chlamydosporum and 

Malassezia furfur. 
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4.1 Introduction 

Skin diseases are the most common illness among people around the world. 

According to the World Health Organization (WHO), a high prevalence of skin 

diseases is in the general population of developing countries, some diseases being 

more prevalent in children (Mahbub et al., 2017). There are hundreds of skin 

conditions that affect humans. The skin disorder has no total cure in modern 

medicine, however symptoms can be alleviated with various types of drugs including 

corticosteroids (Mahbub et al., 2017). The overuse of antibiotics has caused the 

development of resistant strains of bacteria (Davies and Davies, 2010). Antibiotic 

resistance has become a global concern (Westh et al., 2004). The widespread use of a 

limited number of antimicrobial agents concomitantly with the reduced arsenal of 

drugs with antimicrobial function, has led to the development of resistance to drugs 

that oppose both fungal and bacterial infections, which has been an increasing 

problem (Rex and Pfaller, 2002; Zida et al., 2016). The clinical efficacy of many 

existing antibiotics is being threatened by the emergence of multidrug – resistant 

pathogens (Bandow et al., 2003). In recent years, due to the constant emergence of 

microorganisms resistant to conventional antimicrobials, challenges come to develop 

new antimicrobial drugs. Medicinal plants have been proved to be effective in the 

treatment of infectious diseases with little or no side effects as experienced with 

synthetic drugs (Iwu 1999). 

In the present study ten medicinal plants were selected on the basis of ethnobotanical 

survey including Azadirachta indica (locally known as Neem), Acacia nilotica 

(locally known as Babla), Bryophyllum pinnatum (locally known as Pathorkuchi), 

Cuscuta reflexa (locally known as Shornolota), Mikania cordata (locally known as 

Ashamlota), Moringa oleifera (locally known as Sojna), Carica papaya (locally 

known as Papaya), Coccinia grandis (locally known as Telakochu), Carum copticum 

(locally known as Ajwain) and Nigella sativa (locally known as Kalo-jera). These 

plants have important role of curing skin diseases and prescribed by the TMPs and 

FMPs practice different region in Bangladesh. The antimicrobial effect of crude 

extracts were studied against 15 microorganisms (10 bacteria and 5 fungi) whereas 6 

(3 bacteria and 3 fungi) solely responsible for skin diseases on human. Gram-positive 

bacteria Staphylococcus aureus and Streptococcus pyogens have direct association of 

developing different types of skin diseases (Azman et al., 2016). Escherichia coli also 

possess some distinct influence of skin disease. Similarly fungi including Malassezia 
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furfur, Curvularia lunata and Fusarium chlamydosporum have some association of 

developing different types of skin disease including dandruff, allergy, etc. Bacillus 

subtilis was used as the reference non-pathogenic gram-positive bacteria. Some gram-

negative bacteria were also used in the present study due to their antibacterial 

resistance tendency of some marked antibiotics. These pathogens helped us to identify 

the efficacy (broad spectrum nature) of the crude extracts.  

Bioactive compounds in high doses are (almost) always toxic (Megawati et al., 2012). 

In vitro killing power of the compounds against the animal organism can be used to 

screening plant extracts which has bioactivity, and to monitor bioactive fraction 

during the fractionation and purification. One of organism suitable for toxicity animal 

testing is a brine shrimp (crayfish) (Meyer et al., 1982). Brine Shrimp Lethality Assay 

(BSLA) has been applied as an alternative bioassay technique to screen the toxicity of 

plant extracts (Meyer et al., 1982; McLaughlin et al., 1998; Moshi et al., 2010; Ogugu 

et al., 2012; Gadir 2012; Solanki and Selvanayagam, 2013; Sharma et al., 2013, 

Hamidi et al., 2014). It is a simple and inexpensive bioassay used for testing the 

efficacy of phytochemical present in the plant extracts. This method mainly reported 

the cytotoxic and antitumor activities of plant extracts (Krishnarajua et al., 2005; 

Ahmed et al., 2010; Ramachandran et al., 2011; Olowa and Nunez, 2013 and Singh et 

al., 2015). Several studies proved that there is a good correlation between the results 

for the lethal concentration that kills 50% of the exposed population (LC50) obtained 

with the Brine Shrimp Lethality Assay using A. salina and the results of the Acute 

Oral Toxicity Assay in Mice (Parra et al., 2001; Arlsanyolu and Erdemgil, 2006; 

Hamidi et al., 2014). The Brine Shrimp Lethality Assay has been developed for 

toxicity testing of various concentrations of pure compounds and crude plant extracts. 

The results for the toxicity of tested herbal preparations gained by using crude plant 

extracts were more accurate than by testing pure compounds isolated from the same 

plant. This difference in the toxicity results is probably due to the chemical 

complexity of the crude or partially purified extract, which seemed to be essential for 

the bioavailability of the active constituents of the examined plant (Hamidi et al., 

2014). 

The prime objectives of the present study was to conduct antibacterial, antifungal and 

cytotoxicity study of the selected plants for identifying the pharmacological efficacy 

among different skin disease causing pathogens and the safety profile on mammal.  
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4.2 Materials and Methods   

 

4.2.1 Plants Used in the Research 

Ten plants were selected through ethnobotanical survey in the present study on the 

basis of their skin disease curing properties:  

i. Fresh leaves of Azadirachta indica 

ii. Fresh leaves of Acacia nilotica 

iii. Fresh leaves of Bryophyllum pinnatum 

iv. Fresh leaves of Mikania cordata 

v. Fresh leaves of Moringa oleifera 

vi. Fresh stems of Cuscuta reflexa  

vii. Dried leaves of Carica papaya  

viii. Dried leaves of Coccinia grandis  

ix. Dried seeds of Carum copticum      

x. Dried seeds of Nigella sativa 

 

4.2.2 Plant Collection  

Most of the plant’s parts were collected from the Botanical Pesticide Garden, 

University of Rajshahi. The seeds of C. copticum and N. sativa were collected from 

the local market of University area. 

 

4.2.3 Identification of Plants 

All plant’s parts were identified by the Taxonomist, Department of Botany, 

University of Rajshahi. Herbarium sheets of all plants were duly preserved in the 

Botanical Pesticide and Environmental Microbiology Lab, IES, RU for further 

reference.    

 

4.2.4 Preparation of Crude Extracts 

Crude extracts from selected plants were prepared by;  

i. Aqueous UAE from dried plants parts (Toma et al., 2001). Extraction 

procedure described in the Section 3.2.4.1 in Chapter 3.  

ii. Aqueous UAE from fresh plants parts (Sadat et al., 2019). Extraction 

procedure described in the Section 3.2.4.2 in Chapter 3. 
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4.2.5 Microorganisms Tested in the Study 

Total 15 microorganisms were tested, 6 microorganisms had direct association for 

skin diseases and 9 were used for as reference. 

 

Gram positive bacteria 

(i) Staphylococcus aureus*   

(ii) Streptococcus pyogens*  

(iii) Bacillus subtilis 

 

Gram negative bacteria 

(i) Escherichia coli* 

(ii) Agrobacterium species 

(iii) Shigella boydii  

(iv) Shigella dysenteriae  

(v) Shigella flexniri  

(vi) Salmonella typhi  

(vii) Shigella sonnei  

 

Fungi 

(i) Malassezia furfur*  

(ii) Fusarium chlamydosporum* 

(iii) Curvularia lunata*  

(iv) Fusarium oxysporum 

(v) Collectotrichum gloeosporioides  

* Responsible for different types of skin diseases (Azman et al., 2016; Coimbatore et al., 

2015; Hay 2007; Gaitanis et al., 2012 ) 

 

 

4.2.5.1 Sources of Microorganisms  

All bacterial and fungal pure strains were collected form, Microbiology Laboratory, 

Department of Biochemistry and Molecular Biology, University of Rajshahi. 
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4.2.6 Method of Sensitivity Study  

Disk diffusion method (Baker et al., 1993 and Mukhtar and Tukur, 2000) was used in 

this study. Nutrient agar and potato dextrose agar was used for sub-culturing bacteria 

at 370C and fungus at 250C respectively. The degree of sensitivity of the organisms to 

the extracts was determined by measuring diameter of visible zones of inhibition to 

the nearest millimeter with respect to each isolate and extract concentration. 

Minimum Inhibitory Concentration, (MIC) of the extracts was determined using the 

tube dilution method (Baker et al., 1993) against selected pathogens. 

 

Sensitivity level: 

From literature review it was found that 0 mm zone of inhibition – indicates no 

effects, less than 8mm zone of inhibition – indicates low sensitivity and more than 

8mm zone of inhibition – indicates high sensitivity (Mukhtar and Okafor, 2002). 

However, in the present antimicrobial activity was evaluated by measuring zone of 

inhibition by using Hi-media zone scale i.e., inhibition zones with diameter less than 

12 mm were considered as having low antimicrobial activity, diameters between 12 

mm and 16 mm were considered moderately active and these with 16mm were 

considered highly active (Latha et al., 2015). 

 

 
                            Figure 4.1: Measuring zone of inhibition 
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4.2.7 Cytotoxicity Study by Brine Shrimp Lethality Bioassay 

Eggs of Artema salina (about 10 mg) were placed into a conical shaped or beaker 

shaped vessel (Figure 4.2) hatching chamber containing sea water (instant sea water 

was prepared by dissolving 38 gm/L NaCl and adjusted to pH 8.5 using 1N NaOH) 

under constant aeration for 48 hrs (Krishnarajua et al., 2005). After hatching, active 

nauplii free from egg shells were collected from brighter portion of the hatching 

chamber and used for the assay. Experiments were conducted along with control 

(vehicle treated) with different concentrations. 80 mg equivalent weight of crude 

extracts (for sample) and standard drugs erythromycin or tetracycline tablet powder 

(for standard) was weighed into sterile vials and dissolved in 1.0 ml sterile distilled 

water. Serial dilution was made for getting 400, 200, 100, 50, 25, 12.50, 6.25, 3.215, 

1.56 and 0.78 µg/ml concentrations respectively. Ten nauplii were drawn through a 

glass capillary (or Pasteur’s pipette) and placed in each vial containing 4.5 ml of brine 

solution. In each experiment, 1 ml of the plant extract was added to 4 ml of brine 

solution and maintained at room temperature for 24 hr under the light and surviving 

larvae were counted. The vial used for the control experiment was stained with 1 ml 

sterilized distilled water. The volume of each vial was adjusted to 10 ml with sea- 

water. Twenty- four hours after the inoculation, the number of surviving shrimp 

larvae at each dosage was counted and recorded. LC50 values were determined by log 

concentration method (Saha et al., 2014) and compared with the standard drugs 

(Figure 4.3) for measuring safety profile.  

 

 
 

Figure 4.2: Hatching Eggs of 
Artema salina 

Figure 4.3: LC50 of Erythromycin  
(Here, LC50 = 5.74 µg/ml) 



                                Chapter 4: Antimicrobial  Activity  of  Some  Ethnobotanicals  on  Bacteria  and 
Fungus Responsible for Skin Diseases 

 

  88 
 

4.3 Results and Discussion 

Antibacterial, antifungal and cytotoxicity studies were performed by using aqueous 

UAE crude extracts of the fresh leaves of Azadirachta indica, Acacia nilotica, 

Bryophyllum pinnatum, Mikania cordata, Moringa oleifera; fresh stream of Cuscuta 

reflexa; dried leaves of Carica papaya and Coccinia grandis; dried seeds of Carum 

copticum and Nigella sativa. The prime objective of the antimicrobial study was to 

assess the potency against skin diseases causing pathogen. Brine shrimp lethality 

(cytotoxicity) studies were also performed for comparing the safety profile of the 

crude extracts with the standard antibiotic. 

 

4.3.1 Antibacterial Activity of Extracts against Skin Disease Causing Bacteria    

Antimicrobial sensitivity studies of crude extracts were performed against 10 bacteria 

including Staphylococcus aureus, Streptococcus pyogens, Escherichia coli, Bacillus 

subtilis, Agrobacterium species, Shigella boydii, Shigella flexniri, Salmonella typhi, 

Shigella sonnei and Shigella dysenteriae. Among them S. aureus and S. pyogens were 

widely known bacteria responsible for creating different types of skin disease. It was 

also observed that E. coli had some association of skin disease.  In the present study 

most of the crude extracts were observed somewhat sensitive against the listed 

bacteria. Crude extracts of Azadirachta indica, Acacia nilotica, Cuscuta reflexa, 

Moringa oleifera, Bryophyllum pinnatum, Coccinia grandis and Carica papaya 

showed better sensitivity over all the listed bacteria in the study (Table 4.1.1 and 

Table 4.1.2). Mikania cordata, Carum copticum and Nigella sativa showed 

comparatively poor sensitivity over all bacteria. Poor antimicrobial sensitivity was 

also observed in case of standard antibiotic tetracycline. Erythromycin showed 

slightly better antimicrobial activity specially S. pyogenes and S. aureus. We had 

three pathogenic bacteria S. pyogenes, S. aureus and E. coli responsible for different 

types of skin diseases. Azadirachta indica, Acacia nilotica, Bryophyllum pinnatum 

showed excellent sensitivities against all three bacteria whereas Cuscuta reflexa and 

Moringa oleifera showed sensitivity against two except E. coli. Mikania cordata, 

Carica papaya and Coccinia grandis showed moderate sensitivity over all these three 

bacteria. Standard antibiotic erythromycin (10 µg/disc) showed better activity than the 

tetracycline (30 µg/disc) against most of the enrolled microorganisms in the study.  
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Table 4.1.1: Antimicrobial activity of aqueous UAE crude extracts against 

bacteria 

Plant extract 
(300 µg/ml) 

Zone of Inhibition (mm) 

Staphylococcus 
aureus* 

Streptococcus 
pyogenes* 

Escherichia 
coli* 

Bacillus 
subtilis 

Agrobacterium 
species 

A. indica 16.00±1.73 14.67±1.45 14.67±0.67 11.33±0.88 12.67±0.58 

A. nilotica 15.33±0.33 17.67±0.67 13.00±0.58 15.00±0.58 13.67±0.88 

B. pinnatum 17.00±0.58 18.00±0.58 16.67±0.33 16.67±0.33 16.67±0.33 

C. reflexa 17.67±0.67 16.33±0.58 14.00±0.58 14.00±0.58 12.33±0.33 

M. cordata 14.00±0.58 12.33±0.33 13.67±0.33 8.33±0.88 12.33±0.67 

M. oleifera 14.33±0.33 17.67±0.67 15.67±0.67 13.67±1.67 18.67±0.33 

C. papaya 12.67±0.33 12.67±0.67 10.33±0.67 13.67±1.67 14.67±0.67 

C. grandis 11.33±0.33 10.00±0.58 10.67±0.33 12.67±0.33 11.33±0.33 

C. copticum 8.33±0.33 8.33±0.33 8.33±0.33 9.33±0.88 8.33±0.67 

N. sativa 8.33±0.67 8.67±0.33 10.67±0.33 9.00±0.58 8.33±0.33 

Erythromycin 16.67±0.88 19.67±2.19 12.00±1.00 11.67±0.88 8.33±0.33 

Tetracycline 8.33±0.33 8.33±0.33 8.33±0.33 8.33±0.33 8.33±0.33 
* Bacteria responsible for different types of skin diseases 

 

Table 4.1.2: Antimicrobial activity of aqueous UAE crude extracts against 

bacteria 

Plant extract 
(300 µg/ml) 

Zone of Inhibition (mm) 

Shigella 
flexniri 

Salmonella 
typhi 

Shigella  
boydii 

Shigella 
sonnei 

Shigella 
dysenteriae 

A. indica 15.33±1.45 12.67±0.88 11.33±0.88 11.00±0.58 11.33±0.88 

A. nilotica 12.33±0.67 14.00±0.58 12.33±0.33 16.67±0.33 12.33±0.33 

B. pinnatum 13.33±0.33 14.00±0.58 13.67±0.33 12.33±0.67 14.00±0.58 

C. reflexa 15.33±0.67 16.67±0.33 14.00±0.58 16.67±1.33 14.00±0.58 

M. cordata 9.67±0.58 14.67±0.33 12.33±0.33 10.67±0.33 10.67±0.88 

M. oleifera 16.67±0.33 14.67±1.33 19.67±1.33 14.33±1.33 12.33±0.33 

C. papaya 10.67±0.33 15.33±0.33 12.67±1.33 13.33±0.33 14.33±0.33 

C. grandis 9.33±0.33 13.33±0.33 9.67±0.33 9.33±0.67 13.33±0.67 

C. copticum 8.67±0.58 8.67±0.33 8.33±0.33 9.33±0.33 10.33±0.33 

N. sativa 8.33±0.33 8.67±0.33 9.00±0.58 9.67±0.33 10.00±0.33 

Erythromycin 7.67±0.33 8.00±0.58 18.00±0.58 10.00±1.15 17.67±0.67 

Tetracycline 11.33±0.33 8.33±0.33 11.67±0.33 10.33±0.33 10.33±0.33 
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Aqueous UAE crude extract of A. indica from fresh leaves showed moderate 

sensitivity against common skin disease causing bacteria Streptococcus pyogenes 

(14.67±1.45), Escherichia coli (14.67±1.45) and Staphylococcus aureus (16.00±1.73). 

Promising sensitivity was also observed against the listed reference bacteria. From 

previous study it was observed that  dichloromethane leaf extract of A. indica 

exhibited maximum inhibitory activity followed by ethanolic and aqueous extracts 

against various organisms tested including S. aureus, S. pyogenes, E. coli etc. whereas 

chloroform extract and petroleum ether extract was not effective against any of the 

organism tested (Rajasekaran et al., 2008). Cheenickal and Mendez (2017) observed 

that the methanolic extracts (11 mm) showed a low zone of inhibition when compared 

to the ethanol extracts (17 mm) in Staphylococcus aureus but aqueous extracts did not 

show any anti microbial activity. Francine et al. (2015) found that the ethanol leaf 

extracts were more effective compared to aqueous leaf extracts in both dry and fresh 

leaves. From the above study it was observed that the crude extract of A. indica fresh 

leaves may be a suitable herbal medicine for curing different types of pathogenic skin 

diseases. 

 

  
Figure 4.4: Antibacterial study of crude extracts of (I) A. indica (300 µg/disc); (II) B. 

pinnatum (300 µg/disc); (III) C. grandis (300 µg/disc) and (IIII) C. papaya (300 µg/disc) with 

standard antibiotic erythromycin (15 µg/disc) in the middle against Staphylococcus aureus 

and Escherichia coli. 
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Aqueous UAE crude extract from fresh leaves of A. nilotica showed high sensitivity 

against common skin disease causing bacteria Streptococcus pyogenes (17.67±0.67) 

and Staphylococcus aureus (15.33±0.33) similar to the sensitivity study of 

erythromycin. Though crude drug showed moderate activity on Escherichia coli 

(13.00±0.58) but higher than the both standard antibiotic included in the present 

study. Promising sensitivity was also observed against the listed reference bacteria. 

Howlader et al. (2012) and Bashir et al. (2014) observed that the ethanol crude extract 

of A. nilotica leaves showed high sensitivity against S. aureus, S. pyogenes and E. 

coli. Das et al. (2016) found ethanolic extract of A. nilotica showed sensitivity against 

E. coli, S. dysenteriae, S. boydii, S. sonnei and S. flexneri was showed almost similar 

antimicrobial action observed in the present study. Hot aqueous extract of A. nilotica 

leaves produced dose dependent zone of inhibition against Klebsiella pneumoniae, 

Pseudomonas aeruginosa, E. coli, Bacillus cereus, Staphylococcus aureus, and 

Streptococcus uberis (Sharma et al., 2014).  

Aqueous UAE crude extract of Bryophyllum pinnatum from fresh leaves showed 

moderate sensitivity against skin disease causing bacteria Streptococcus pyogenes 

(18.00±0.58), Escherichia coli (16.00±0.33) and Staphylococcus aureus (17.00±0.58) 

which was quite high. Moderate to high sensitivities were also observed against all the 

listed reference bacteria. Obioma et al. (2017) the methanol extracts of B. pinnatum 

plants had a higher antimicrobial activity compared with their ethanol extracts, while 

the hot water extracts had no antimicrobial activity against S. aureus and E. coli. 

Akinsulire et al. (2007) observed various antimicrobial activities of this plant extract 

in different solvents including aqueous extract showed antimicrobial sensitivity 

against S. aureus, B. subtilis, E. coli, P. aeruginosa and S. flexneri and confirmed its 

use traditionally in treating antimicrobial infections like wound infection, sore, ear 

infection, abscesses and dysentery. Biswas et al. (2011) reported the ethanolic extract 

exhibited significant zone of inhibition against B. Subtilis, S. aureus and E. coli.  

Aqueous UAE crude extract of Mikania cordata from fresh leaves showed moderate 

sensitivity against skin disease causing bacteria Staphylococcus aureus (14.00±0.58), 

Streptococcus pyogenes (12.33±0.33) and Escherichia coli (13.67±0.33). Moderate to 

high sensitivities were also observed against all the listed reference bacteria.  

Jyothilakshmi et al. (2016) found 15 mm and 17 mm zone of inhibition against S. 

aureus and S. pyogenes respectively by using ethyl acetate extract. Similarly 14 mm 

and 13 mm zone of inhibition were found against S. aureus and S. pyogenes 
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respectively by using ethanol extract (Nayeem et al., 2011). But Baral et al., (2011) 

did not found any sensitivity of hexane, ethyl acetate, acetone, chloroform, methanol 

and aqueous extract against S. aureus and E. coli by using 200 mg/ml whereas 

moderate to high sensitivities were observed against F. oxysporum. Andriani et al. 

(2018) observed that ethanol extract showed strong antimicrobial activity against S. 

aureus and moderate antimicrobial activity against E. coli. Matawali et al. (2016) did 

not found any sensitivity against S. aureus, E. coli, S. typhii by use in aqueous leaf 

extract. Borkataky et al. (2013) found 19±1 mm against S. aureus and 10±1 mm 

against E. coli. The cytotoxic and antimicrobial activities of M. cordata leaves have 

been reported before (Ali et al., 2011).  

Aqueous UAE crude extract of Moringa oleifera from fresh leaves showed moderate 

sensitivity against skin disease causing bacteria including, S. pyogenes (17.67±0.67), 

Escherichia coli (15.67±0.67) and S. aureus (14.33±0.333) which was quite high. 

Moderate to high sensitivities were also observed against all the listed reference 

bacteria. Ajayi and Fadeyi (2015) reported that aqueous, petroleum ether and 

ethanolic extract of M. oleifera leaves showed sensitivity activities on S. aureus and 

Streptococcus species. However, aqueous extract showed negligible activities 

compared to the petroleum ether and ethanol extract. Nkya et al. (2014) reported leaf 

extract of M. oleifera was comparatively safer than the steam and root extract 

obtained from brine shrimp cytotoxicity study. Kalpana et al. (2013) found 

satisfactory antimicrobial activities against E. coli, K. pneumoniae, S. aureus and S. 

pneumonia by using ethanolic leaves extract. Isitua et al. (2016) carried out the 

susceptibility test on Staphylococcus aureus, Streptococcus pyogenes, Bacillus 

cereus, Escherichia coli, Pseudomonas aeruginosa, Shigella sonnei, Shigella 

dysenteriae, Shigella flexneri, Shigella boydii, and Proteus mirabilis showed 

susceptibility of these isolates to different concentrations of the plant.  

Aqueous UAE crude extract of Cuscuta reflexa from fresh stems showed moderate to 

high sensitivity against skin disease causing bacteria, Streptococcus pyogenes 

(16.33±0.58), Escherichia coli (14.00±0.58) and Staphylococcus aureus (17.67±0.67). 

Moderate to high sensitivities were also observed against all the listed reference 

bacteria. Manirujjaman et al. (2016) reported that ethanolic extract provide promising 

sensitivity against E. coli than B. subtilis and S. aureus. Bais et al. (2013) observed 

remarkable activities on E. coli, B. subtilis and S. aureus. They also confirmed the 

host dependent antibacterial activity of Cuscuta reflexa. From the above study it was 
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observed that the crude extract of C. reflexa fresh stems may be a suitable herbal 

medicine for curing different types of pathogenic skin diseases. 

Aqueous UAE crude extract of Carica papaya from fresh leaves showed moderate 

sensitivity against skin disease causing bacteria including, Streptococcus pyogenes 

(12.67±0.67), Escherichia coli (10.33±0.67) and Staphylococcus aureus (12.67±0.33) 

which was quite high. Moderate to high sensitivities were also observed against all the 

listed reference bacteria. Suresh et al. (2008) studies observed that the antibacterial 

action of Carica papaya leaf extract possesses antibacterial activity against tested 

gram positive (Bacillus subtilis, Pseudomonas aeruginosa and Staphylococcus 

aureus) and gram negative (Escherichia coli) bacteria. Similarly its action against 

Salmonella typhi, paratyphi and typhimurium has also been documented. From the 

above study it was observed that the crude extract of C. papaya dried leaves may be a 

suitable herbal medicine for curing different types of pathogenic skin diseases. 

Aqueous UAE crude extract of Coccinia grandis from dried leaves showed low to 

moderate sensitivity against skin disease causing bacteria Streptococcus pyogenes 

(10.00±0.58), Escherichia coli (10.67±0.33) and Staphylococcus aureus (11.33±0.33). 

Dewanjee et al. (2007) observed that methanol extract of Coccinia grandis leaves had 

major activity against Staphylococcus aureus, Escherichia coli, Shigella dysenteriae, 

Shigella sonnei and Pseudomonas aeruginosa, whilst resistant to Shigella flexneri and 

Shigella boydii. Farrukh et al. (2008) water extract of leaves showed moderate 

activity against Salmonella typhi and Shigella boydii but no activities were observed 

against S. pyogenes, S. aureus and E. coli whereas hexane extract of leaves were 

moderately active against all gram positive and negative bacteria. Sivaraj et al. (2011) 

found ethanol leaf extract of Coccinia grandis showed high antibacterial activity 

against S. aureus, E. coli and S. pyogens. They also found that acetone, methanol and 

aqueous extracts showed intermediate activity against S. aureus, E. coli, and S. 

pyogens. Ekram et al. (2017) found that methanolic crude extract of showed 

antimicrobial susceptibility against Pseudomonas sp., Escherichia coli at a dose of 

150 µg/disc. Sivaraj et al. (2011) Ethanol leaf extract of Coccinia grandis showed 

high antibacterial activity against S. aureus, B. cereus, E. coli, K. pneumoniae and S. 

pyogens. The hexane leaf extracts showed high antibacterial activity against B. cereus, 

E. coli, K. pneumoniae and S. pyogens. Whereas, acetone, methanol and aqueous 

extracts showed intermediate activity against S. aureus, B. cereus, E. coli, K. 

pneumoniae and S. pyogens. From the above study it was observed that the crude 
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extract of C. grandis dried leaves may be a suitable herbal medicine for curing 

different types of pathogenic skin diseases. 

Aqueous UAE crude extract of Carum copticum from dried seeds showed very poor 

sensitivity against skin disease causing bacteria including Streptococcus pyogenes 

(8.67±0.45), Escherichia coli (8.33±0.335) and Staphylococcus aureus (8.33±0.33). 

Very poor sensitivities were also observed against all the listed reference bacteria. 

Shrivastava et al. (2012) reported aqueous extract did not showed any activity against 

B. subtilis, P. auraeuginosa and S. aureus. However ethanol showed moderate to high 

sensitivity against the above bacteria. Mobaiyen et al. (2015) reported essential oil 

provide significant antimicrobial sensitivity against B. subtilis, E. coli and S. aureus. 

Goudarzi et al. (2011) reported significant sensitivity against Pseudomonas 

aeruginosa, Escherichia coli and Staphylococcus aureus. Mahmoudzadeh et al. 

(2016) reported that significant sensitivity against E. coli. From the above study it was 

observed that the crude extract of C. copticum fresh leaves may not be a suitable 

herbal medicine for curing different types of pathogenic skin diseases. 

Aqueous UAE crude extract of Nigella sativa from dried seeds showed poor 

sensitivity against skin disease causing bacteria including, Streptococcus pyogenes 

(8.67±0.33), Escherichia coli (10.67±0.33) and Staphylococcus aureus (8.33±0.67). 

Very poor sensitivities were also observed against all the listed reference bacteria. 

Salman et al. (2008) reported antimicrobial sensitivity against Staphylococcus aureus 

and Streptococcus pyogenes. Hosseinzadeh et al. (2007) reported that the aqueous 

extract did not show any inhibitory effect on either micro-organism including S. 

aureus and E. coli. Hannan et al. (2008) observed that methicillin resistant 

Staphylococcus aureus was sensitive to N. sativa extract at a concentration of 4 

mg/disc while the extract had an MIC range of 0.2–0.5 mg/ml. From the above study 

it was observed that the crude extract of N. sativa fresh leaves may be a suitable 

herbal medicine for curing different types of pathogenic skin diseases. 

From the present study it was observed that aqueous UAE crude extracts of 

Azadirachta indica, Acacia nilotica, Bryophyllum pinnatum, Mikania cordata, 

Moringa oleifera and Cuscuta reflexa showed very promising activities against all the 

enrolled bacteria. Comparatively poor but also promising antimicrobial effects were 

also observed by Carica papaya and Coccinia grandis. However, more studies 

required for Carum copticum and Nigella sativa by increasing dose and/or changing 

extraction procedure may be required.  
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4.3.2 Antifungal Activity of Extracts against Skin Disease Causing Fungi  

Antifungal sensitivity studies of crude extracts were performed against 5 fungi 

including Curvularia lunata, Fusarium chlamydosporum, Malassezia furfur, 

Fusarium oxysporum and Collectotrichum gloeosporioide. From literature survey it 

was observed that Curvularia lunata, Fusarium chlamydosporum and Malassezia 

furfur had some association for causing skin diseases. From Table 4.2, it was 

observed that Azadirachta indica, Acacia nilotica, Cuscuta reflexa, Bryophyllum 

pinnatum, Moringa oleifera, Carica papaya and Coccinia grandis showed moderate 

sensitivity over all the listed fungi whereas Mikania cordata, Carum copticum and 

Nigella sativa showed very poor sensitivity. Poor antifungal activities were also 

observed in case of standard antibiotic tetracycline (30 µg/disc) and erythromycin (15 

µg/disc). Azadirachta indica, Acacia nilotica, Cuscuta reflexa, Bryophyllum 

pinnatum, Moringa oleifera, Carica papaya and Coccinia grandis showed moderate 

sensitivity against all those three fungi.  
 

Table 4.2: Antifungal activity of aqueous UAE crude extracts  

Plant Extract 
(300 µg/ml) 

Zone of Inhibition (mm) 
Curvularia 

lunata* 
Fusarium 

chlamydosporum* 
Malassezia 

furfur* 
Fusarium 
oxysporum 

Collectotrichum 
gloeosporioides 

A. indica 14.00±0.66 13.00±0.33 12.00±0.67 11.00±0.73 9.00±0.58 

A. nilotica 12.00±0.58 9.67±0.33 10.67±0.88 12.33±0.33 12.33±0.67 

B. pinnatum 13.33±1.33 12.33±0.67 14.33±0.67 15.33±1.33 13.67±0.33 

C. reflexa 13.33±1.67 14.67±0.67 13.00±0.67 15.33±0.33 14.33±1.33 

M. cordata 7.67±0.67 7.67±0.67 7.33±0.33 10.33±1.33 8.67±0.33 

M. oleifera 15.33±0.67 15.33±0.33 14.67±0.33 14.33±0.33 15.67±1.33 

C. papaya 11.67±0.67 12.33±0.33 10.67±0.67 12.33±0.67 11.67±1.33 

C. grandis 13.00±0.58 15.33±0.67 11.33±0.67 10.67±0.33 13.67±0.33 

C. copticum 8.33±0.33 8.67±0.67 7.33±0.33 7.33±0.33 8.67±0.33 

N. sativa 8.67±0.33 9.67±0.67 7.33±0.67 7.33±0.58 8.33±1.33 

Erythromycin 11.00±0.58 12.67±1.45 7.67±0.33 8.00±0.58 15.33±1.45 

Tetracycline 8.33±0.33 8.33±0.33 10.67±0.33 7.33±0.33 10.33±0.33 
* Fungi responsible for different types of skin diseases 

Crude extracts of A. indica fresh leaves showed moderate sensitivity against the tested 

fungi in this study. From previous studies it was observed that aqueous, ethanolic and 

ethyl acetate extracts showed sensitivity against some human pathogenic fungi 

including Aspergillus flavus, Aspergillus fumigatus, Aspergillus niger, 
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Aspergillus terreus, Candida albicans and Microsporum gypseum which was 

gradually increased with concentration (Mahmoud et al., 2011). Khatun and Shamsi 

(2016) also studied on ethanol extract of A. inidica seeds extracts against 9 fungi 

including Alternaria alternata, Aspergillus flavus, A. niger, A. fumigatus, A. nidulans, 

Curvularia lunata, Penicillium, Rhizopus stolonifer and Trichoderma viride and 

found moderate sensitivity. 

 

  

Figure 4.5: Antifungal study of crude extracts of (I) A. indica (300 µg/disc); (II) B. pinnatum 

(300 µg/disc); (III) C. grandis (300 µg/disc) and (IIII) C. papaya (300 µg/disc) with standard 

antibiotic erythromycin (15 µg/disc) in the middle against Fusarium chlomydosporum and 

Curvularia lunata. 

 

Crude extract of A. nilotica fresh leaves showed moderate sensitivity against the listed 

fungi in this study. From previous studies it was observed that Sharma et al. (2014) 

found dose dependent zone of inhibition against Aspergillus niger and Aspergillus 

fumigates by using hot aqueous extract (HAE) of Acacia nilotica leaves. Acetone-

water extracts of Acacia nilotica leaves also showed fungicidal activity against the 

Pythium aphanidermatum (Khan et al., 1996).   

Crude extracts of B. pinnatum showed promising antifungal activities against the 

listed fungi in this study. From previous study it was observed that ethanolic extracts 

of Bryophyllum pinnatum plants showed inhibition zones against Candida albicans 

(Umebese and Falana, 2013). Kamal et al. (2014) found non-significant anti-fungal 

activities by dichloromethane and methanol extracts of leaves. However, Pattewar et 
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al. (2013) found significant antifungal activity and they suggested for preparation of 

antifungal cream. 

Crude extracts of Cuscuta reflexa showed very promising antifungal activity against 

the enrolled fungi. From previous studies antifungal potential of C. reflexa aqueous 

extract was observed against five different pathogenic fungi namely, Alternaria 

alternate, Aspergillus niger, Fusarium solani, Fusarium oxysporium and 

Macrophomina phaseolina (Mukhtar et al., 2012). It was also observed that butanol, 

ethanol and aqueous extracts of C. reflexa Roxb. showed effective antifungal activity 

against the Fusarium sp., Aspergillus sp., and Penicillium sp. whereas acetone and 

methanol extracts did not show any antifungal activity (Jagtap et al., 2014). Rai and 

Pal (2015) studied antifungal potential of C. reflexa extract against two different 

pathogenic fungi namely, Candida albicans, Aspergillus fumigates. From the above 

results the crude extracts may be consider for the treatment of skin disease caused by 

pathogenic fungi. 

Crude extracts of M. cordata showed insignificant sensitivity against the listed fungi. 

From previous study ethyl acetate extract exhibited excellent antidermatophytic 

activity, followed by petroleum ether and methanolic extracts against Epidermophyton 

floccosum var. nigricans, Microsporum canis, Microsporum gypseum and  

Trichophyton rubrum (Jyothilakshmi et al., 2015).  

Crude extracts of M. oleifera fresh leaves showed very promising antifungal activities 

against the enlisted fungi in the present study. Zaffer et al. (2015) also found potential 

antifungal activity particularly against dermatophytic fungi, M. gypseum. Dwivedi and 

Sangeeta (2015) showed promising antifungal potentiality against F. oxysporum with 

maximum inhibition. This plant may be included for the treatment of skin disease 

caused by fungal infection.  

Crude extracts of Carica papaya leaves showed moderate sensitivities against the 

listed fungi in the present study. Chávez-Quintal et al. (2011) also observed that the 

leaf extract of Carica papaya exhibited the broadest action spectrum against some 

pathogenic fungi, Rhizopus stolonifer, Fusarium spp. and Colletotrichum 

gloeosporioides.  Sherwani et al. (2013) found antifungal activity of crushed and 

boiled water extract of Carica papaya leaf against 6 saprophytic fungi Penicillium sp, 

Aspergilus flavus, Aspergillus niger, Fusarium sp, Rhizopus and Helminthosporum, 5 

dermatophytic fungi Microsporum canis, Microsporum gypseum, Trichophyton 

rubrum, Trichophyton mentagrophytes, Trichophyton tonsurans and found activity 
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against majority of fungi. Based on the above results the plant may be included for the 

treatment of skin disease caused by pathogenic fungi.  

Crude extracts of C. grandis leaves showed moderate sensitivity against the enrolled 

fungi in the present study. Thanabalasingama et al. (2015) showed strong antifungal 

activity of C. grandis against the plant pathogen Cladosporium cladosporioides and 

Nigrospora oryzae. Gupta et al. (2015) found antifungal activity by "food poisoning 

method" against Fusarium oxysporum. Shaheen et al. (2018) observed that the 

antifungal activity of petroleum ether and methanol extracts of C. grandis showed 

maximum activity tested using dermatophytes like Candida albicans, Microsporum 

gypsum and Microsporum canis and other fungi on Asthana and Hawker’s and 

Sabourad’s dextrose agar media. From the above study this plants may be included in 

the treatment of skin disease caused by pathogenic fungi. 

Crude extracts of C. copticum seeds showed insignificant activities against the 

enrolled pathogens in the present study. Previous study observed that essential oil of 

C. copticum possess in vitro antifungal activity against Alternaria alternate (Khosravi 

et al., 2015). Siripornvisal (2010) observed antifungal activity against three strains of 

Fusarium oxysporum and results suggested that ajowan oil has potential use as a 

biofungicide against the wilt pathogens. However, further study required to enroll the 

extracts in the treatment of skin disease caused by pathogenic fungi.  

Crude extracts of N. sativa seeds showed insignificant activities against the enrolled 

pathogens in the present study. Previous study observed that nigella seed oil has a 

strong antifungal activity compared to the conventional fungicides (Asdadi et al., 

2014). However further study is required to conform the activity against the 

pathogenic fungi.  
 

 

4.3.3 Minimum Inhibitory Concentration (MIC)  

From the antibacterial and antifungal study, A. indica, A. nilotica, M. cordata, C. 

reflexa, B. pinnatum, M. oleifera, C. papaya and C. grandis showed moderate to high 

sensitivities against skin disease causing bacteria Staphylococcus aureus and 

Streptococcus pyogenes. From MIC study, it was observed that A. indica showed 60 

µg/ml against both microorganisms. C. reflexa showed MIC 100 µg/ml against the 

both microorganisms. C. grandis failed to show MIC within 100 µg/ml.  
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Table 4.3: Determination of Minimum Inhibitory Concentration (MIC)  

Micro-
organi-

sms  
Crude Extracts  

Turbidity 
Aqueous UAE crude extract 

20 
µg/ml 

40 
µg/ml 

60 
µg/ml 

80 
µg/ml 

100 
µg/ml 

Solvent 
control 

St
ap

hy
lo

co
cc

us
 a

ur
eu

s 

Azadirachta indica ++ ++ MIC - - - 

Acacia nilotica ++ ++  MIC - - 

Mikania cordata ++ ++ ++ ++ ++ - 

Cuscuta reflexa +++ ++ ++ + MIC  - 

Bryophyllum pinnatum ++ ++ + MIC - - 

Moringa oleifera ++ ++ + MIC - - 

Carica papaya  ++ ++ + MIC - - 

Coccinia grandis ++ ++ ++ ++ ++ - 

St
re

pt
oc

oc
cu

s p
yo

ge
ne

s 

Azadirachta indica ++ ++ MIC - - - 

Acacia nilotica ++ ++ ++ ++ MIC - 

Mikania cordata +++ +++ ++ ++ ++ - 

Cuscuta reflexa +++ ++ ++ + MIC - 

Bryophyllum pinnatum ++ ++ ++ + MIC - 

Moringa oleifera ++ ++ MIC - - - 

Carica papaya  ++ ++ MIC - - - 

Coccinia grandis ++ ++ ++ ++ ++ - 
MIC- Minimum Inhibitory Concentration,  
- No Growth, + Mild Turbidity, ++ Moderately turbidity, +++ More turbidity   
 

 

 
Figure 4.4: MIC of M. cordata crude extracts against S. aureus  
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4.3.4 Antimicrobial Study of the Purified Crude Extracts  

Crude extracts were separated into four fractions based on the polarity. All fractions 

were undergone antimicrobial study against S. aureus and S. pyogenes for measuring 

their pharmacological efficiency of curing skin diseases (Table 4.4). Chloroform 

fraction of A. indica, dichloromethane fraction of C. reflexa, M. oleifera, ethylacetate 

fraction of C. papaya showed promising antibacterial activity against the two 

prominent skin disease causing bacteria. 

Table 4.4: Antimicrobial sensitivity study of purified fraction  

Name of Pure Fraction Zone of Inhibition (mm) [considered 3 tests]  
Staphylococcus aureus Streptococcus pyogenes 

S-AI-DE-1 10.33±0.67 10.33±0.33 
S-AI-DM-2 11.33±0.33 9.67±0.67 
S-AI-CL-3 16.33±0.33 15.67±0.67 
S-AI-EA-4 - - 
S-AN-DE-5 - - 
S-AN-DM-6 13.33±0.33 11.67±1.33 
S-AN-CL-7 - - 
S-AN-EA-8 - - 
S-BP-DE-9 12.67±0.67 14.33±0.33 
S-BP-DM-10 - - 
S-BP-CL-11 10.33±0.67 11.67±0.67 
S-BP-EA-12 - - 
S-CR-DE-13 - - 
S-CR-DM-14 15.67±1.33 12.33±0.67 
S-CR-CL-15 11.33±0.67 10.67±0.67 
S-CR-EA-16 - - 
S-MC-DE-17 - - 
S-MC-DM-18 12.67±0.67 13±1.67 
S-MC-CL-19 13.33±0.33 11±0.67 
S-MC-EA-20 - - 
S-MO-DE-21 - - 
S-MO-DM-22 17.33±0.67 13.67±0.67 
S-MO-CL-23 14.33±0.33 11.33±0.33 
S-MO-EA-24 - - 
S-CP-EA-25 16.33±1.33 15±0.67 
S-CP-DM-26 - - 
S-CP-CL-27 - - 
S-CP-EA-28 10.67±0.67 11.33±0.33 
S-CG-DE-29 9.67±0.67 8.00±1.67 
S-CG-DM-30 - - 
S-CG-CL-31 10.33±0.33 11.33±0.33 
S-CG-EA-32 - - 
S-CC-DE-33 - - 
S-CC-DM-34 - - 
S-CC-CL-35 12.33±0.33 9.33±0.67 
S-CC-EA-36 - - 
S-NS-DE-37 - - 
S-NS-DM-38 - - 
S-NS-CL-39 9.67±0.33 10±0.67 
S-NS-EA-40 - - 
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4.3.5 Cytotoxicity Study of Crude Extracts  

Brine shrimp lethality study was performed by log concentration method and 

compared with the standard antibiotic tetracycline and erythromycin (Table 4.5). 

Crude extracts of A. indica and A.  nilotica were observed highly cytotoxic among all 

crude extracts which was almost similar to tetracycline (p>0.05) but safer than the 

erythromycin (p<0.05). Except these two extract rest of the extract showed 

significantly less toxic than the standard antibiotic tetracycline and erythromycin. 

Crude extract of C. copticum and N. sativa showed comparatively safer among all 

tested plants.  

 

Table 4.5: Cytotoxicity study of aqueous UAE crude extracts  

Tested Drugs  LC50 in µg/ml 
(Mean±S.D) 

P value 
Tetracycline=Extract Erythromycin=Extract 

Tetracycline 23.43±4.02 - - 

Erythromycin 6.84±1.52 - - 

A. indica 22.14±4.12 0.805 0.015 

A. nilotica 36.58±8.68 0.157 0.018 

B. pinnatum 61.79±11.82 0.023 0.011 

M. cordata 60.06±16.98 0.029 0.015 

M. oleifera 56.44±16.12 0.037 0.028 

C. reflexa 48.86±7.10 0.045 0.004 

C. papaya 55.96±6.08 0.045 0.004 

C. grandis 66.32±15.74 0.044 0.015 

C. copticum 71.29±12.16 0.011 0.008 

N. sativa 71.87±12.46 0.024 0.008 
* Cytotoxicity study was performed by log concentration method considering successive three studies 
(Standard curve presented in Appendix ) 
**P<0.05 indicates significant difference & p>0.05 indicates significant similarities  
 

The Brine Shrimp Lethality Assay has been developed for toxicity testing of various 

concentrations of pure compounds and crude plant extracts. The results for the 

toxicity of tested herbal preparations gained by using crude plant extracts were more 

accurate than by testing pure compounds isolated from the same plant. This difference 

in the toxicity results is probably due to the chemical complexity of the crude or 

partially purified extract, which seemed to be essential for the bioavailability of the 

active constituents of the examined plant (Hamidi et al., 2014). 
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Aqueous UAE crude extract from fresh leaves of A. indica showed LC50 22.14±4.12 

µg/ml (consider three different tests) which was quite high and almost similar to the 

standard antibiotic tetracycline. However, the recommended cut off point for 

detecting cytotoxic activity using brine shrimp lethality test was 20 µg/ml (Geran et 

al, 1972; Massele and Nshimo, 1995; Latha et al., 2007). It therefore concludes that 

A. nilotica extracts may not be toxic to humans. In previous study, reported that the 

leaves ethanolic extract of A. indica showed LC50 value of 37.15 mg/ml (Emran et al., 

2011) and 28 µg/mL (Elhardallou 2011) when tested against A. salina. Another 

cytotoxicity study on the ethanolic extracts shows LC50 value of 36.813 mg/ml when 

evaluated after 24 h of exposure (Chowdhury et al., 2008). Researcher also suggested 

that the crude ethanol extracts of A. indica that were tested at range of 10-1000 ppm 

had LC50of 23 ppm after 24 hrs (Rahmani et al., 1992). From previous study of A. 

salina screening with leaf crude extracts of A. indica, the results showed LC50 values 

that were varied whereby the leaf crude extract of hexane, butanol, and ethylacetate 

extracts had LC50 of 1.3, 10.2, and 0.61 µg/ml respectively (Islam et al., 2012).  

In the present study aqueous UAE crude extract from fresh leaves of A. nilotica was 

observed 36.58±8.68 µg/ml (considering 3 tests). Howlader et al. (2012) performed 

cytotoxicity (LC50 = 32 μg/ml) study by ethanolic leaf extract of A. nilotica which was 

almost similar to the present study. Hussain and Hussain (2012) also found similar 

cytotoxic activity observed in the present study. Toxicity studies of the ethanol 

extracts revealed that they exhibited no significant toxicity (LC50 of 253.27 µg/ml) 

against Artemia salina (Okoro et al., 2014).  

Aqueous UAE crude extract from fresh leaves of Bryophyllum pinnatum showed LC50 

61.79±11.82 µg/ml (consider three different tests) which was quite safe. However, 

Abhijit (2015) was found LC50 25.12 µg/ml. Another study reported that the ethanol 

extract has LC50 value higher than methanol extract with LC50 176.19 µg/ml and 

481.98 µg/mL, respectively whereas water extract were non active (Megawati et al., 

2011). Based on the recommended cut off point for detecting cytotoxic activity using 

brine shrimp lethality test was 20 µg/ml (Geran et al, 1972; Massele and Nshimo, 

1995; Latha et al., 2007), the extracts may not be toxic to humans. 

Aqueous UAE crude extract from fresh leaves of M. cordata showed LC50 

60.06±16.98 µg/mL (consider three different tests) which was quite safe. In previous 

study, Nayeem et al. (2011) found LC50 90 µg/ml from ethanol extract which was 

proved much safer than Raka et al. (2009) findings 7.51 µg/ml. However, Barua et al. 

https://www.ncbi.nlm.nih.gov/pubmed/?term=Latha%20LY%5BAuthor%5D&cauthor=true&cauthor_uid=20162073
https://www.ncbi.nlm.nih.gov/pubmed/?term=Latha%20LY%5BAuthor%5D&cauthor=true&cauthor_uid=20162073
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(2014) reported that the ethanolic extract did not show any noticeable toxicity in brine 

shrimp lethality bioassay. Based on the recommended cut off point for detecting 

cytotoxic activity using brine shrimp lethality test was 20 µg/ml (Geran et al, 1972; 

Massele and Nshimo, 1995; Latha et al., 2007), the extracts may not be toxic to 

humans. 

Aqueous UAE crude extract from fresh leaves of Moringa oleifera showed LC50 

56.44±16.12 µg/ml (consider three different tests) which was quite safe. From 

previous study it was observed that the bioassay of the extracts of Moringa oleifera of 

the various fractions showed that all the fractions; petroleum ether, crude extract and 

ethyl acetate with LC50 values of 145.684 µg/ml, 468.070 µg/ml and 203.1522 µg/ml, 

respectively (Usman et al., 2018). Rafshanjani et al. (2014) observed the ethanolic 

extract showed LC50 value of 8.12 µg/ml. Methanolic Moringa oleifera stem bark 

extract were LC50 value 0.33 µg/ml (Tonny et al., 2018). Whereas, Nkya et al. (2014) 

observed that petroleum ether, ethyl acetate and ethanol extract of leaves showed 

103.796 µg/ml, 697.18 µg/ml and 117.14 µg/ml respectively. Dried leaf of Moringa 

oleifera were subjected to brine shrimp lethality bioassay and the LC50 values of 

methanol, ethanol, petroleum ether, n-hexane and chloroform were found to be 0.747 

µg/ml, 0.712 µg/ml, 1.632 µg/ml, 2.163 µg/ml and 0.633 µg/ml respectively (Shahriar 

et al., 2012).  

Aqueous UAE crude extract from fresh leaves of Cuscuta reflexa showed LC50 

48.86±7.10 µg/mL (consider three different tests) which was quite safe. From 

previous study it was observed that the bioassay of the extracts of ethanol extract of 

C. reflexa flower showed LC50 value 36.72 μg/ml (Sakib et al., 2015). Udavant et al. 

(2012) observed that the methanolic extract and Ethyl acetate fraction of methanolic 

extract of Cuscuta reflexa showed LC50  257.73 μg/ml 184.86 μg/ml respectively. 

Sayeed et al. (2013)  found methanolic extract of C. reflexa showed LC50 35.75 

μg/ml. Based on the recommended cut off point for detecting cytotoxic activity using 

brine shrimp lethality test was 20µg/ml (Geran et al., 1972; Massele and Nshimo, 

1995; Latha et al., 2007), the extracts may not be toxic to humans. 

Aqueous UAE crude extract from fresh leaves of C. papaya showed LC50 55.96±6.08 

µg/mL (consider three different tests) which was quite safe. From previous study it 

was observed that Sinha et al. (2018) found the LD50 of the aqueous extract of C. 

papaya was 2495 mg/kg. Madjos and Luceño (2019) suggested that the extract may 

possess some cytotoxic activities at higher dose (1000 µg/ml). Nugrahaningsih et al. 

https://www.ncbi.nlm.nih.gov/pubmed/?term=Latha%20LY%5BAuthor%5D&cauthor=true&cauthor_uid=20162073
https://www.ncbi.nlm.nih.gov/pubmed/?term=Latha%20LY%5BAuthor%5D&cauthor=true&cauthor_uid=20162073
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(2019) aqueous leaf extract showed the LC50 value 88.5 mg/ml. Sahgal et al. 2010 

studied on seed and found the LC50 for the extract was 0.68 mg/ml. Haque et al. 2015 

observed LC50 values for chloroform, methanol and aqueous extracts were 17.142 

µg/ml, 15.404 µg/ml and 18.126 µg/ml respectively. Based on the recommended cut 

off point for detecting cytotoxic activity using brine shrimp lethality test was 20 

µg/ml (Geran et al, 1972; Massele and Nshimo, 1995; Latha et al., 2007), the extracts 

may not be toxic to humans.  

Aqueous UAE crude extract from fresh leaves of C. grandis showed LC50 

66.32±15.74 µg/mL (consider three different tests) which was quite safe. From 

previous study Hasan and Sikdar (2016) observed that the extract showed LC50 

against brine shrimp nauplii was 15.00 µg/ml. The plant extract also showed moderate 

pesticidal activities towards S. oryzae adults.  Alamgir and Rahman (2014) observed 

the ethanolic leaf extract showed strong inhibitory effect on brine shrimp lethality 

with LC50 at 24.20 μg/ml. Orech et al. (2005) found LC50 100.6 µg/ml by using the 

extract of the ethanol and chloroform mixture.  

Aqueous UAE crude extract from dried seeds of C. copticum and N. sativa showed 

LC50 71.29±12.16 µg/mL and 71.29±12.16 µg/mL respectively which was quite safe. 

Sufficient work on cytotoxicity study was not done on these plants. However, 

Bajracharya and Tuladhar (2011) observed LC50 26.09 µg/ml by using seeds oil of C. 

copticum. Sharififar et al., (2017) observed Petroleum ether and chloroform extract of 

N. sativa showed the most cytotoxicity with LC50 values 7 μg/ml and 21 μg/ml 

respectively. Further study required for drawing conclusion.  

 

 

  

https://www.ncbi.nlm.nih.gov/pubmed/?term=Latha%20LY%5BAuthor%5D&cauthor=true&cauthor_uid=20162073
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4.4 Conclusion  

From the present study it was observed that aqueous UAE crude extracts of 

Azadirachta indica, Acacia nilotica, Bryophyllum pinnatum, Moringa oleifera and 

Cuscuta reflexa showed very promising activities against all the enrolled bacteria and 

fungi. Comparatively moderate antimicrobial effects were observed for the extracts of 

Carica papaya, Coccinia grandis and Mikania cordata. However, Carum copticum 

and Nigella sativa showed negligible antimicrobial activities. As like crude extracts, 

purified fractions were also showed promising effects against skin disease causing 

bacteria including Staphylococcus aureus and Streptococcus pyogenes. The results 

indicated the effectiveness of the studied plants for the treatment of pathogenic skin 

diseases.  

Most of the tested plants showed MIC bellow 100 µg/ml which was also promising 

for implement those plants for the treatment purpose. Through cytotoxicity (brine 

shrimp lethality) study, it was also observed that most of the crude extracts were safer 

than the standard drug (antibiotic) widely used for the treatment of different type of 

skin diseases. Based on the above study it may be concluded that the aqueous UAE 

crude extracts of Azadirachta indica (fresh leaves), Acacia nilotica (fresh leaves), 

Bryophyllum pinnatum (fresh leaves), Mikania cordata (fresh leaves), Moringa 

oleifera (fresh leaves), Cuscuta reflexa (fresh stems), Carica papaya (dried leaves) 

and Coccinia grandis (dried leaves) and their purified fractions are suitable for the 

treatment of different types of pathogenic skin diseases.  
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Chapter 5: Efficacy of Some Ethnobotanicals  

on the Experimental Diabetic Mice 

 
Abstract 

Diabetes mellitus is a metabolic disorder associated with chronic hyperglycemia and 

imbalance of carbohydrate, protein and fat metabolism. Ethnobotanical survey 

reported that medicinal plant may have capacity to combat against diabetes without 

marked side effects. In the present study 10 medicinal plants were selected on the 

basis of traditional behavior of local people for the treatment of diabetes in 

Bangladesh. Crude extracts prepared by aqueous UAE method was used in this study 

on hormone induced diabetic mice. Three different types of anti-diabetic study 

including OGTT, FPG and long term effects on FPG were performed for measuring 

the hypoglycaemic efficacy. Most of the selected plants showed hypoglycaemic 

properties on diabetic mice. However, A. indica, B. pinnatum, M. oleifera, C. papaya 

and C. grandis showed significantly high anti-diabetic activities. Moderate anti-

diabetic activities were observed for the botanicals of A. nilotica, C. reflexa, M. 

cordata and N. sativa whereas crude extracts of C. copticum was showed very 

negligible response. Most of the plants successfully prevented unwanted weight loss 

happening in the diabetic animal. Selected plants also provide marked analgesic 

properties. Based on the present study crude extracts of A. indica, B. pinnatum, M. 

oleifera, C. papaya and C. grandis may be recommended for the treatment of 

diabetes. 

 

Key Words: Diabetes, Analgesic, Glucocorticoid, Dexamethasone, OGTT, FPG, 

Ultrasound.  
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5.1 Introduction 

Diabetes mellitus is a metabolic disorder associated with chronic hyperglycemia and 

imbalance of carbohydrate, protein and fat metabolism (Adenowo et al., 2014). It is 

an age-long disease (Ogundele et al., 2007). This disease caused by inherited or 

acquired deficiency of insulin production or resistance to action of the produced 

insulin (Setter et al., 2000; Fakeye et al., 2007). The distinguishing symptoms of 

diabetes are polyuria, polydypsia, polyphagia, and unexpected weight loss (Altan 

2003; Sinha et al., 2018). Diabetes and its complications remain a major public health 

problem worldwide (Sreenivasan et al., 2011; Akhere et al., 2013). Approximately 

1.3 % of the population suffers from this disease throughout the world (ADA 2017; 

Sinha et al., 2018). Global prevalence of diabetes has dramatically continued to 

increase (Juárez-Rojopa et al., 2014). Long term complications arising from diabetes 

are major causes of diabetes morbidity and mortality (Akhere et al., 2013). According 

to American Diabetic Association fasting (no calorie intake for the last eight hours) 

plasma glucose (FPG) levels ≥7 mmol/l (126mg/dl) and random plasma glucose ≥11.1 

mmol/l (200mg/dl) considered as diabetic (hyperglycemia or a hyperglycemic crisis) 

symptoms (ADA 2014 and TUEPG 2015).  

The drugs currently used to treat diabetes mostly target the lowering of blood glucose 

concentrations to normal levels (Gy et al., 2005; Akhere et al., 2013). Widely used 

anti-diabetic drugs includes insulin and oral hypoglycaemic agent such as 

sulfonylureas, metformin, α-glucosidase inhibitors, troglitazone (Holman and Turner, 

1991; Sinha et al., 2018). Many synthetic oral anti-diabetic drugs are associated with 

drawbacks such as resistance and side affects ranging from liver toxicity, increased 

cardiovascular risk, abdominal discomfort, flatulence and diarrhea (Cheng and Fantus, 

2005; Adenowo et al., 2014). Many researchers believe that medicinal plant 

preparations, which contain different phytochemicals, may combat diabetes at 

multiple points producing faster and perhaps better resolution of diabetes symptoms 

(Tiwari and Rao, 2002; Akhere et al., 2013). There are some plants which possess 

bioactive compounds which have been reported to be used in combating diabetes 

worldwide and have been used in treating diabetes (Ogundele et al., 2007). Several 

studies have reported the existence of 306 to 400 plants or fruits used as herbal 

remedies for diabetes (Andrade-Cetto and Heinrich, 2005; Juarez-Rojop et al., 2012; 

Rao et al., 1997; Sinha et al., 2018). This has led to the usage of medicinal plants for 



                                    Chapter 5: Efficacy of Some Ethnobotanicals on the Experimental Diabetic Mice 
 

  118 
 

the treatment of diabetes, but most of them lack scientific evidence to validate their 

usage and efficacy (Morelli and Zoorob, 2000; Adenowo et al., 2014).  

In the present study Azadirachta indica (locally known as Neem), Acacia nilotica 

(locally known as Babla), Bryophyllum pinnatum (locally known as Pathorkuchi), 

Cuscuta reflexa (locally known as Shornolota), Mikania cordata (locally known as 

Ashamlota), Moringa oleifera (locally known as Sojna), Carica papaya (locally 

known as Papaya), Coccinia grandis (locally known as Telakochu), Carum copticum 

(locally known as Ajwain) and Nigella sativa (locally known as Kalo-jera) were 

selected on the basis of their anti-diabetic uses through ethnobotanical survey among 

the TMPs and FMPs in Bangladesh.  

This study was therefore intended to evaluate the anti-diabetic effect of aqueous UAE 

extract of the above mentioned plants in dexamethasone-induced diabetic mice by 

oral glucose tolerance test, FPG test by single dose and effect of multiple doses on 

FPG study. Analgesic potency of the crude extracts was also measured as diabetic 

patients frequently suffer long term pain. Analgesic potency of the crude extracts was 

measured by Eddy’s hot plate method (Eddy and Leimbach, 1953). The objective of 

the study was to measure the anti-diabetic efficacy of the crude extracts isolated from 

the selected plants which are widely used for the treatment of diabetic diseases by the 

TMPs and FMPs in Bangladesh. 
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5.2 Materials and Methods 

 

5.2.1 Plant Materials 

Leaves of Azadirachta indica, Acacia nilotica, Bryophyllum pinnatum, Mikania 

cordata, Moringa oleifera, Carica papaya, Coccinia grandis and steam of Cuscuta 

reflexa were collected from the Botanical Pesticide Garden of Institute of 

Environmental Science of Rajshahi University, Bangladesh. Dried seeds of Carum 

copticum and Nigella sativa were collected from the grocery shop of the Station 

Market adjacent to the campus of University of Rajshahi, Bangladesh. All plant’s 

parts were identified by the Taxonomist of the Department of Botany, University of 

Rajshahi. Herbarium specimen of all plants were duly preserved in the Botanical 

Pesticide and Environmental Microbiology Lab, IES, RU for further reference.    
 

5.2.2 Preparation of Crude Extracts  

Crude extracts from selected plants were prepared by;  

i. Aqueous UAE from dried plants parts (Toma et al., 2001). Extraction 

procedure described in the Section 3.2.4.1 in Chapter 3.  

ii. Aqueous UAE from fresh plants parts (Sadat et al., 2019). Extraction 

procedure described in the Section 3.2.4.2 in Chapter 3. 

 

5.2.3 Study of Anti-diabetic Properties of Crude Extracts on Diabetic Mice 
The following anti-diabetic study was considered in the present study.  

a) Effects of crude extracts on oral glucose tolerance test (OGTT)  

b) Effect of Crude Extracts on Fasting Plasma Glucose (FPG) Level 

c) Effects of Long Term Uses of Crude Extracts on FPG Level and Body 

Weight  

 

5.2.3.1 Enrolment of the Animal in the Study  

Hormone (glucocorticoid created by dexamethasone) induced diabetes mice were 

enrolled in the present study (Ogawa et al., 1992). All experimental procedures were 

performed in compliance with institutional and international policies governing the 

humane and ethical treatment of experimental animals as contained in the United 

States National Institutes of Health (NIH) guidelines (NIH 1985) after ethical 

approval by the Ethical Committee of University of Rajshahi. 
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5.2.3.2 Grouping of Animal for the Treatment   

The animals were segregated into twelve groups including four mice of either sex in 

each (Table 5.1). Group I to Group XII mice were selected from the dexamethasone 

induced diabetic mice which was created by intraperitoneal injections of 10 

mg/kg/day of dexamethasone on normal Swiss albino mice for around 7 days. Group I 

mice were considered diabetic control. Group II mice were served as diabetic 

treatment by standard anti-diabetic drug glibenclamide (600 µg/kg-bw/dose) and 

Group III to XII were served as diabetic treatment by extract (300 mg/kg-bw/dose). 

 

Table 5.1: Grouping of animals for anti-diabetic study  

Group of Animal Treatment procedure 

Group I Diabetic control received distilled water 

Group II  Glibenclamide  

Group III  Azadirachta indica   

Group IV  Acacia nilotica 

Group V   Bryophyllum pinnatum 

Group VI  Cuscuta reflexa 

Group VII  Mikania cordata 

Group VIII  Moringa oleifera 

Group IX   Carica papaya 

Group X  Coccinia grandis 

Group XI  Carum copticum 

Group XII   Nigella sativa 
 

5.2.3.3 Effects of Crude Extracts on Oral Glucose Tolerance Test (OGTT)  

Oral Glucose Tolerance Test (OGTT) was performed according to the WHO 

instructions with an equivalent of 75 gm anhydrous glucose dissolved in water. A 2 

hours plasma glucose value during an OGTT of ≥11.1 mmol/l (200 mg/dl) considered 

as diabetic condition (ADA 2014; TUEPG 2015). After overnight fasting, a 0-min 

blood samples were taken from the tail tip under mild ether anesthesia. Fasting plasma 

glucose (FPG) levels ≥7 mmol/l (126 mg/dl) was considered as diabetic symptoms 

(ADA 2014; TUEPG 2015).  The test drugs were administered orally as per the Table 

5.1. After 60 minutes of administration of extracts or drug to the particular group, 

glucose solution (2 gm/kg-body weight) was administered by gavaging. Blood 
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samples were drawn 2-hour after glucose administration by punching the tail-tip of 

the mice. Determination of the blood glucose level was done by the glucose-oxidase 

principle using the ONE TOUCH basic instrument and results were reported as 

mmol/L (which was manually converted to mg/dl). Anti-diabetic properties of the 

crude extracts were compared with standard anti-diabetic drug glibenclamide by using 

the value of 2nd hour plasma glucose level. The objective of this study was to measure 

the hypoglycaemic effect of tested drugs on animal at elevated glucose level in the 

blood. 
 

5.2.3.4 Effects of Crude Extracts on Fasting Plasma Glucose (FPG) Level 

Fasting is defined as no calorie intake for the last eight hours and fasting plasma 

glucose (FPG) levels ≥7 mmol/l (126 mg/dl) is considered as diabetic condition (ADA 

2014; TUEPG 2015). After performing OGTT the same groups were treated for single 

dose experiment. The duration of resting period was one week. After overnight 

fasting, a 0-min blood samples were taken from the tail tip of all mice under mild 

ether anesthesia. The test drugs were administered orally as per the Table 5.1. Blood 

samples were taken after 2 hours of administration of test drugs. The objective of this 

study was to measure the hypoglycaemic effect of tested drugs on overnight fasted 

animals.  
 

5.2.3.5 Effects of Long Term Uses of Crude Extracts on FPG Level and Body 

Weight  

The objective of this study was to observe the long term effects of the crude extract on 

animal fasting plasma glucose (FPG) level as well as the body weight. It was the 

extension of the previous study and continued up to 15 days. Crude extracts were 

administered to the respective groups once in a day through oral route. Diabetic 

control and diabetic treatment groups were served regular food. Blood samples were 

collected from the tail-tip after overnight fasting condition and the estimation of blood 

glucose was carried out as above on 15th day of the drug administration. Base level 

glucose was considered the same as we found in the above study. All blood samples 

were taken before scheduled administration of drug or crude extract on animal. Body 

weights of all the animals were recorded just prior to and on the 15th day of the study 

to determine the effect of the crude extracts on the body weight, if any.  
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5.2.4 Analgesic Potency of the Crude Extracts  

Eddy’s hot plate method (Eddy and Leimbach, 1953; Buchineni et al., 2014) was used 

for conducting analgesic study of the crude extracts described. Four Swiss albino mice 

of either sex with weight of about 20-30 gm was used in each group. The hot plate 

consists of electrically heated surface with controlled temperature 45±20C. Animals 

were divided into twelve groups, Group I, healthy animals which received only 

distilled water 2 hours before the experiment. Group II, healthy animals which 

received aspirin (2 mg/kg-bw) solution 2 hours before the experiment. Group III to 

XII, healthy animals which received crude extracts 2 hours before the experiment 

(Table 5.2).  
 

Table 5.2: Grouping of animals for analgesic study  

Group  Treatment for analgesic study   

Group I   Control received distilled water 

Group II  Aspirin  

Group III  Azadirachta indica   

Group IV Acacia nilotica 

Group V Bryophyllum pinnatum 

Group VI Cuscuta reflexa 

Group VII Mikania cordata 

Group VIII Moringa oleifera 

Group IX  Carica papaya 

Group X  Coccinia grandis 

Group XI Carum copticum 

Group XII Nigella sativa 
 

5.2.5 Statistical Analysis  

Statistical analysis was performed using SPSS 16.0 software. Data was described as 

Mean ± SD. Negative sign (-) indicates decrease and positive (+) sign indicates 

increase respectively. ANOVA followed by Tukeys multiple comparison tests was 

used for analysis multiple group comparisons. For all inferential statistical tests a two 

tailed P value of 0.05 was considered significant 
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(a) 

 
(b) 

 
(c) 

 

 
(d) 

 
(e) 

 
(f) 

Figure 5.1: Different stages of anti-diabetic study on mice (a) Animal in a cage before 
enrolment in the study; (b) Identification code (differentiated individual mice by color 
variation and number of spot, etc.); (c) Weighing of the animal;  (d) Dosing adjustment of 
dexamethasone injection for creating diabetes on mice; (e) Gavaging of phytochemicals and 
sugar before measuring blood glucose level; (f) Intraperitoneal administration of 
dexamethasone.  
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5.3 Results  

In the present study anti-diabetic (hypoglycaemic) and analgesic properties was 

measured on artificially developed diabetic animal (mice) model by using the aqueous 

UAE crude extracts of Azadirachta indica, Acacia nilotica, Bryophyllum pinnatum, 

Cuscuta reflexa, Mikania cordata, Moringa oleifera, Carica papaya, Coccinia 

grandis, Carum copticum and Nigella sativa. Dexamethasone (induce glucocorticoid 

hormone) was used for creating diabetes condition on mice. Efficacy of crude extracts 

for curing diabetes was measured in comparison with the standard anti-diabetic drug 

glibenclamide.  
 

 

5.3.1 Effect of Crude Extracts on OGTT of Experimental Mice  

Oral glucose tolerance test (OGTT) was performed on dexamethasone induced 

diabetic mice and the data presented in Table 5.3. From the tabulated value, it was 

observed that fasting blood glucose levels of all the enrolled animals were >200 mg/dl 

indicated that dexamethasone was successfully induced diabetes in the experimented 

animal. According to the ADA (2014) a 2-hour plasma glucose value during OGTT of 

≥11.1 mmol/l (>200 mg/dl) considered as diabetic condition. Crude extracts of A. 

indica, B. pinnatum, M. oleifera, C. papaya and C. grandis successfully reduced the 

plasma glucose level bellow 200 mg/dl and showed significant (p<0.05) glucose 

lowering effect compared with the diabetic control. The effect was observed almost 

similar to the standard anti-diabetic drug glibenclamide (p>0.05). Though crude 

extracts of A. nilotica failed to reduce blood glucose level bellow 200 mg/dl, but 

statistically it was significant (p=0.045) than the diabetic control and similar to the 

standard drug glibenclamide (p=0.328). Though marked reduction of glucose level 

observed by C. reflexa, M. cordata and N. sativa but that was not statistically 

significant (p>0.05) compared to the diabetic control. However, these three extracts 

were statistically significant (p>0.05) to the standard drug. Only C. copticum failed to 

overcome the OGTT parameter to show the hypoglycaemic effect.  
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Table 5.3: Effect of Single Dose on Oral Glucose Tolerance Test (OGTT) 

Treatment group 

Plasma Glucose Level (mg/dl) 

(Values are mean ± SD for n=4 ) 

P value 

(After treatment) 

0 Hour* 

(Before 

treatment) 

2 Hour** 

(After 

treatment) 

Control  

Vs. 

Treatment 

Treatment 

Std. drug 

Vs. 

Extract 

Group I: Diabetic control 230.85±15.16 244.80±12.82 - - 

Group II: Glibenclamide 227.70±13.66 188.55±12.06 0.001 - 

Group III: A. indica 225.00±12.30 193.50±23.26 0.027 0.604 

Group IV: A. nilotica 241.55±13.72 204.75±27.94 0.045 0.328 

Group V: B. pinnatum 228.15±17.54 187.20±16.94 0.027 0.931 

Group VI: C. reflexa 237.60±11.48 202.95±22.16 0.059 0.227 

Group VII: M. cordata 228.15±17.1 205.65±17.54 0.064 0.329 

Group VIII: M. oleifera 242.45±22.54 192.60±18.88 0.009 0.635 

Group IX: C. papaya 234.00±18.60 197.10±20.18 0.007 0.520 

Group X: C. grandis 223.65±14.28 190.80±16.44 0.012 0.777 

Group XI: C. copticum 229.05±15.08 219.60±31.62 0.164 0.078 

Group XII: N. sativa 233.10±11.90 211.95±27.62 0.072 0.249 

*At fasting condition, ≥7 mmol/l (>126mg/dl) considered diabetic situation (ADA 2014). 
** 2-hr plasma glucose value during OGTT, ≥11.1 mmol/l (200mg/dl) considered diabetic condition 

(ADA 2014) 

P<0.05, indicate significant difference  
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5.3.2 Effect of Crude Extracts on FPG level of Experimental Mice  

It was observed that A. indica, B. pinnatum, M. oleifera, C. papaya and C. grandis 

successfully reduced the plasma glucose level bellow 126 mg/dl and showed 

significant (p<0.05) glucose lowering effect compared with the diabetic control 

(Table 5.4). The effect was observed almost similar to the standard anti-diabetic drug 

glibenclamide (p>0.05). Though crude extracts of M. cordata, C. copticum and N. 

sativa failed to reduce plasma glucose level below 126 mg/dl, but significant (p<0.05) 

reduction was observed than the diabetic control, statistically similar to the standard 

drug glibenclamide (p>0.05). Results indicated the distinguished anti-diabetic 

properties of those crude extracts. Plasma glucose lowering effect of crude extracts of 

A. nilotica and C. reflexa was insignificant compared to the diabetic control and the 

standard drug glibenclamide.  

 

Table 5.4: Effect of Crude Extracts on FPG Level of Experimented Mice 

Treatment Group 

Plasma Glucose Level (mg/dl)  

(Values are mean ± SEM for 

n=4 ) 

P value 

(After treatment) 

0 Hour 

(Before 

treatment) 

2 Hour 

(After 

treatment) 

Control  

Vs. 

Treatment  

Treatment 

Std. drug  

Vs.  

Extract 

Group I: Diabetic control 233.10±7.28 229.95±7.54 - - 

Group II: Glibenclamide 227.70±13.663 100.35±12.32 0.000 - 

Group III: A. indica 229.95±28.46 119.70±14.28 0.000 0.089 

Group IV: A. nilotica 232.65±22.54 151.65±10.00 0.001 0.004 

Group V: B. pinnatum 234.00±18.30 120.15±22.12 0.001 0.288 

Group VI: C. reflexa 236.25±20.22 153.45±29.96 0.007 0.013 

Group VII: M. cordata 226.35±13.32 147.60±24.10 0.013 0.078 

Group VIII: M. oleifera 220.95±16.84 126.00±11.28 0.001 0.067 

Group IX: C. papaya 239.85±15.38 113.40±12.02 0.000 0.130 

Group X: C. grandis 219.15±12.50 115.65±20.84 0.003 0.387 

Group XI: C. copticum 221.85±9.90 134.55±18.44 0.004 0.085 

Group XII: N. sativa 235.35±17.28 139.50±15.16 0.002 0.059 

*At fasting condition, ≥7 mmol/l (>126mg/dl) considered diabetic situation (ADA 2014). 
P<0.05, indicate significant difference 
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5.3.3 Effect of Long Term Use of Crude Extracts on FPG level   

Long term effect of drug was measured by administrating multiple doses i.e., one dose 

300 mg/kg-bw/day up to 15 days results presented in the Table 5.5. The previous 

study was extended up to 15 days in this purpose. From the tabulated value, it was 

observed that only B. pinnatum successfully maintained the plasma glucose level 126 

mg/dl and showed significant (p<0.05) glucose lowering effect compared with the 

diabetic control. Though crude extracts of A. indica, A. nilotica, M. oleifera, C. 

papaya and C. grandis failed to maintain plasma glucose level below 126 mg/dl, but 

significantly (p<0.05) lower than the diabetic control and similar to the standard drug 

glibenclamide (p>0.05), indicated the distinguished anti-diabetic properties of those 

crude extracts. Plasma glucose lowering effect of crude extracts of C. reflexa, C. 

copticum and N. sativa were found insignificant (p< 0.05).  

 

Table 5.5: Effect of long term uses of crude extracts on FPG Level  

Treatment Group 

Plasma Glucose Level (mg/dl)  

(Values are mean ± SEM for 

n=4 ) 

P value 

(After treatment) 

Base level   Day 15 

Control  

Vs. 

treatment  

Treatment 

Std. drug  

Vs. 

Extract 

Group I: Diabetic control 233.10±7.28 249.75±8.98 - - 

Group II: Glibenclamide 227.70±13.663 108.00±9.86 0.000 - 

Group III: A. indica 229.95±28.46 128.70±26.30 0.002 0.145 

Group IV: A. nilotica 232.65±22.54 130.95±15.16 0.001 0.109 

Group V: B. pinnatum 234.00±18.30 123.75±8.86 0.000 0.125 

Group VI: C. reflexa 236.25±20.22 182.25±8.10 0.002 0.003 

Group VII: M. cordata 226.35±13.32 147.15±23.12 0.001 0.068 

Group VIII: M. oleifera 220.95±16.84 130.95±21.92 0.002 0.008 

Group IX: C. papaya 239.85±15.38 128.7±11.62 0.000 0.077 

Group X: C. grandis 219.15±12.50 129.60±12.20 0.001 0.136 

Group XI: C. copticum 221.85±9.90 163.35±24.48 0.011 0.010 

Group XII: N. sativa 235.35±17.28 161.10±4.76 0.002 0.017 

*At fasting condition, ≥7 mmol/l (>126mg/dl) considered diabetic situation (ADA 2014). 
P<0.05, indicate significant difference 
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5.3.3.1 Effect of Long Term Use of Crude Extracts on Body Weight   

Unwanted weight loss is one of the common symptoms of diabetes disease. The 

impact of crude extract on body weight of the experimented diabetic mice was 

observed in the present study. From the tabulated value it was observed that weight 

loosing effect was only happened in diabetic control mice (Table 5.6). Diabetic group 

treated by standard anti-diabetic drug glibenclamide was gain significant weight 

during the study. Crude extracts included in the present study either gain or protect 

body weight during the experiment.  
 

Table 5.6: Effects of Crude Extracts on body weight of the diabetic mice  

 

 

Group 

Impacts of extract on body weight after multiple dose 

administration   

(Values are mean ± SD for n=4 ) 

p-value 
 

Body weight 

before treatment  

Body weight 

after treatment 

Weight 

difference  

Diabetic control 30.58±2.48 25.48±1.68 (-) 5.10±2.72 0.033 

Glibenclamide 31.4±2.90 36.45±1.26 5.05±2.20 0.019 

A. indica 27.57±3.52 27.8±3.26 0.225±1.16 0.027 

A. nilotica 29.07±3.28 29.23±3.26 0.15±0.96 0.775 

B. pinnatum 27.6±1.72 30.38±2.72 2.78±2.18 0.85 

C. reflexa 27.93±2.52 29.47±8.84 1.55±2.58 0.361 

M. cordata 28.05±1.20 30.63±2.94 2.57±2.10 0.09 

M. oleifera 28.25±1.14 30.48±3.34 2.23±2.42 0.164 

C. papaya 29.67±1.76 34.00±1.16 4.33±2.40 0.069 

C. grandis 29.53±2.72 34.47±3.62 4.93±1.12 0.013 

C. copticum 28.53±1.48 33.67±2.40 5.13±1.18 0.013 

N. sativa 30.33±3.76 35.07±4.06 4.73±0.36 0.001 

P<0.05, indicate significant difference 
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5.3.4 Analgesic Effect of Crude Extracts on Healthy Mice  

Diabetic patients generally suffer long term pain associated with different types of 

diseases. An analgesic property of the crude extract (presented in Table 5.7) was also 

measured in the present study. Comparison was made with the standard drug aspirin. 

From tabulated data it was observed that most of the crude extracts showed significant 

analgesic effect on the mice.   

 
Table 5.7: Analgesic effect of crude extracts  

Study Group Mean ± SEM 
P value 

Control & 
Standard 

Control &.  
Extract 

Standard & 
Extract 

Healthy control (Control) 51±2.08 - - - 

Aspirin (Standard) 88±4.24 0.008 - - 

A. indica 75.75±7.28 - 0.048 0.234 

A. nilotica 78.00±7.93 - 0.047 0.412 

B. pinnatum 74.25±9.97 - 0.032 0.372 

C. reflexa 74.25±5.72 - 0.014 0.253 

M. cordata 74.00±3.49 - 0.006 0.129 

M. oleifera 78.25±4.61 - 0.003 0.344 

C. papaya 74.00±4.49 - 0.017 0.147 

C. grandis 77.25±5.72 - 0.013 0.129 

C. copticum 72.00±6.36 - 0.017 0.193 

N. sativa 80.16±4.23 - 0.018 0.112 
P<0.05, indicate significant difference 
 

(a)  (b)  
Figure 5.2: Analgesic potency study by Eddy’s Hot Plate Method (a) Tolerable pain   
(b) Intolerable pain  
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5.4 Discussion  

Form this study, it was observed that the aqueous UAE crude extracts of Azadirachta 

indica fresh leaves had significant anti-diabetic effect equivalent to the standard anti-

diabetic drug glibenclamide. A. indica crude extracts showed distinct effect of 

preventing unwanted lost of body weight of the diabetic animal and provided 

significant analgesic effect similar to the standard analgesic drug aspirin. Similar 

activities was also observed from Bhat et al. (2011) study and they observed that 

aqueous and methanolic extracts of A. indica showed a good oral glucose tolerance 

than chloroform performed by using invivo diabetic murine model. Similarly 

Nagashayana et al. (2014) study concluded that aqueous extract of leaf and some oily 

extract of A. indica produced a marked decrease in blood glucose levels in alloxan 

induced diabetic animals. Morshed et al. (2011) efficacy of A. indica leaf (powder, 

aqueous extract and 80% ethanol) extract as hypoglycaemic on streptozotocin induced 

diabetic animals. They also found body weight of the animal tends to increase 

throughout the study period. Buchineni et al. (2014) study indicated that the aqueous 

extract of A. indica (leaf) extract revealed significant analgesic activity in thermal and 

chemical induced pain models. On the basis of above findings A. indica leaves may be 

recommended for the treatment of diabetes. 

Crude extract of Acacia nilotica fresh leaves showed distinct anti-diabetic effect on 

the tested mice during the anti-diabetic studies (OGTT, FPG and long term study). 

However hypoglycaemic effect was not equivalent to the standard anti-diabetic drug 

glibenclamide. It was observed that A. nilotica crude extracts had distinct effect of 

preventing unwanted loss of body weight of the diabetic animal and provided 

significant analgesic effect similar to the standard analgesic drug aspirin. From 

previous study anti-diabetic potential of aqueous leaf extracts of A. nilotica on alloxan 

induced diabetic mice was found (Karau 2013). Kumari et al. (2014) concluded that 

A. nilotica powder was effective in management of blood glucose levels even the 

simple sugars also and can be considered as suitable for diabetics. Tanko et al. (2014) 

studied methanol crude leaves extract and aqueous fraction on blood glucose levels of 

Alloxan-induced diabetic Wistar rats and concluded that the extract had both 

significant hypoglycaemic and anti-hyperglycemic effects. Asad et al. (2015) 

observed that A. nilotica leaves extract resulted in hypoglycaemic and hypolipidemic 

effect in alloxan-induced diabetic rats similar to glibenclamide. Rashid et al. (2017) 

studied analgesic activity of the plant Acacia nilotica by acetic acid induced writhing 
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method and moderate analgesic activity. That the aqueous extracts of A. nilotica 

produced non-dose dependent analgesic activity was related to studies by Zarei et al. 

(2015). Verma et al. (2014) observed ethanolic extract of A. nilotica showed no 

significant change in body weight of Wistar rats. On the basis of above findings A. 

nilotica leaves may be recommended for the treatment of diabetes.  

Crude extracts of Bryophyllum pinnatum fresh leaves had significant anti-diabetic 

effect which was equivalent to the standard anti-diabetic drug glibenclamide used in 

the present study. The B. pinnatum crude extracts had distinct effect of preventing 

unwanted lost of body weight of the diabetic animal and also provided significant 

analgesic effect equivalent to the standard analgesic drug aspirin. Patil et al. (2013) 

observed that dichloromethane fraction showed better hypoglycaemic activities than 

chloroform fraction whereas petroleum ether and aqueous fraction were not able to 

reduce blood glucose levels as compared to glibenclamide control male albino Wistar 

rats after OGTT experiment. Kpomah and Arhoghro (2012) reported significant 

reduction of serum glucose and lipid profile of the alloxan induced diabetic albino 

rats. Aransiolav et al. (2014) also reported that aqueous extract of B. pinnatum leaves 

have significant anti-diabetic properties, and that the performance of the existing 

drugs (glibenclamide) could be enhanced with the use of the aqueous extract. Igwe 

and Akunyili (2005) observed increased the pain threshold in rats using the hot plate 

or thermal methods, inhibited or reduced phenylbenzoquinone-induced writhing or 

abdominal stretches in mice in a dose-dependent manner and produced a weak or an 

inferior anti-inflammatory activity than aspirin. Afzal et al. (2012) observed that the 

anti-inflammatory and analgesic activity of aqueous extract of B. pinnatum was 

mainly due to the presence of steroidal compound in the extract. On the basis of above 

findings B. pinnatum leaves may be recommended for the treatment of diabetes. 

Crude extracts of Cuscuta reflexa fresh stems was observed distinct anti-diabetic 

effect from the above anti-diabetic studies. However the hypoglycaemic effect was 

not equivalent to the standard anti-diabetic drug glibenclamide. It was observed that 

C. reflexa crude extracts had distinct effect of preventing unwanted lost of body 

weight of the diabetic animal and provided significant analgesic effect similar to the 

standard analgesic drug aspirin. Previous study reported that methanol and aqueous 

extract provide significant reduction of blood glucose during OGTT in diabetic rats 

(Rath et al., 2016). Improvement of body weight was also observed from this study. 

Sandeep and Mittal (2017) reported that the ethanolic extract produced significant 
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decrease in the blood glucose level when compared with the controls in alloxan 

induced hyperglycemic rats in the single dose experiment at the tested dose level and 

are comparable with the standard drug glibenclamide. They also observed that the 

ethanolic extract reversed the weight loss of the diabetic rats and they returned to near 

normal. On the basis of above findings C. reflexa leaves may be recommended for the 

treatment of diabetes. 

Crude extracts of Mikania cordata fresh leaves had marked anti-diabetic effect found 

in the present study but comparatively very less than the standard anti-diabetic drug 

glibenclamide. The M. cordata crude extract was also provided significant analgesic 

effect similar to the standard analgesic drug aspirin but significant weight gaining 

effect was observed during the treatment of diabetic mice. Previous study also found a 

beneficial effect in the treatment of diabetes mellitus on alloxan-induced diabetic rats 

and proposed for the therapy of diabetes (Nurhayati et al., 2013). Ahmed et al. (2002) 

observed that the crude extract of M. cordata significantly inhibited acetic acid-

induced writhing in mice indicated analgesic properties.  On the basis of above 

findings M. cordata leaves may be recommended for the treatment of diabetes. 

Crude extracts of Moringa oleifera fresh leaves showed high anti-diabetic activity 

which was almost equivalent to the standard anti-diabetic drug glibenclamide. The M. 

oleifera crude extract was also provided significant analgesic effect similar to the 

standard analgesic drug aspirin. The extract also showed marked weight gaining effect 

during the long term treatment of diabetic mice. Previous study also observed blood 

glucose levels became normal after long (6 weeks) term administration of aqueous 

extract of M. oleifera leaves on streptozotocin induced diabetic rats (Adeeyo et al., 

2013). They also observed increased body weight after administration of aqueous 

extract. Paula et al. (2017) found that 56.2% reduction in the blood glucose level on 

the 7th day after I.P. administration of extracted protein from leaf extract of M. 

oleifera. Ndong et al. (2007) observed that glucose tolerance test, significantly 

decreased the blood glucose for Goto-Kakizaki rats and Wistar rats. Chinedu et al. 

(2014) observed that the extract of Moringa oleifera significantly lowered the fasting 

blood glucose at days 7 and 14 compared to controls. Patnaik et al. (2018) observed 

that ethanolic extract had better analgesic effect than aqueous extract of M. oleifera 

leaves compared to the aspirin.  Bhattacharya et al., (2014) observed that ethanolic 

leaf extract of M. oleifera exhibited analgesic activity in both models (using acetic 

acid induced writhing test and Eddy's hot plate test) showing its both central and 
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peripheral analgesic actions. On the basis of above findings M. oleifera leaves may be 

recommended for the treatment of diabetes. 

Crude extracts of Carica papaya dried leaves had significantly high anti-diabetic 

effect which was equivalent to the standard anti-diabetic drug glibenclamide. The C. 

papaya crude extract was provided significant analgesic effect similar to the standard 

analgesic drug aspirin. The extract also showed marked weight gaining effect during 

the long term treatment of diabetic mice. Previous study  found significant activity of 

C. papaya leaves extracts on alloxan induced diabetic mice of lowering blood glucose 

level after 6h of oral administration of the extract (Sinha et al., 2018). Juárez-Rojop et 

al. (2012) observed that the aqueous extract of C. papaya exert shown hypoglycaemic 

and antioxidant effect and improvement in the lipid profile on streptozotocin induced 

diabetes rats. Adenowo et al. (2014) observed significant hypoglycaemic effect of C. 

papaya leaf exert. Hasimuna et al. (2014) observed ethanol extract of C. papaya dose 

of showed the best analgesic activity over hexane and ethylacetate extract that was 

comparable to aspirin. Danborno et al. (2018) studied analgesic properties of aqueous 

leaves extract of C. papaya using formalin induced hind paw edema in rats, and acetic 

acid induced abdominal writhing in mice and found strong anti-inflammatory and 

analgesic property and its analgesic property is dose dependent. On the basis of above 

findings C. papaya leaves may be recommended for the treatment of diabetes. 

This study observed that crude extracts of Coccinia grandis dried leaves had 

significantly high anti-diabetic activity which was equivalent to the standard anti-

diabetic drug glibenclamide. The C. grandis crude extract was also provided 

significant analgesic effect similar to the standard analgesic drug aspirin. The extract 

also showed significant weight gaining effect during the long term treatment of 

diabetic mice. Packirisamy et al. (2018) study found that C. grandis represent as a 

good candidate for alternative or complementary medicine in the management of 

diabetes mellitus. Attanayake et al. (2015) reported that hot water crude leaf extract of 

C. grandis had significant effect on serum/blood glycemic parameters, serum lipid 

parameters and regenerative potential of islet cells on streptozotocin induced diabetic 

rats. Hossain et al. (2014) observed significant analgesic action of ethanol leaves 

extract compared to the standard analgesic drug diclofenac sodium. However, from 

Ashish et al. (2011) methanolic extract failed to show central analgesic action. On the 

basis of above findings C. grandis leaves may be recommended for the treatment of 

diabetes. 
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Crude extracts of Carum copticum dried seeds showed anti-diabetic effect but very 

less compared to the standard anti-diabetic drug glibenclamide. The C. copticum 

crude extract was also provided significant analgesic effect similar to the standard 

analgesic drug aspirin. The extract also showed significant weight gaining effect 

during the long term treatment of diabetic mice. Shete and Sathaye (2013) observed 

significant hypoglycaemic effect by OGTT and FPG test on streptozotocin induced 

diabetic rats.  Rahmatabadi et al. (2007) observed that C. copticum extract possessed a 

clear-cut analgesic effect tail-flick latency study on mice. On the basis of above 

findings C. copticum seeds need further study to recommend for the treatment of 

diabetes. However, the extract may be recommended associate with other anti-

diabetic drug as it showed better effect of preventing weight lost during diabetic 

condition. 

Crude extracts of N. sativa dried seeds had anti-diabetic effect found in the above 

study but slightly lower than the standard anti-diabetic drug glibenclamide. The C. 

copticum crude extract was also provided significant analgesic effect similar to the 

standard analgesic drug aspirin. The extract also showed significant weight gaining 

effect during the long term treatment of diabetic mice. Previous study reported no 

effect on glucose levels in diabetic rats (Karimlar et al., 2019). However, Rabey et al. 

(2016) observed that methanolic extract of N. sativa significantly reduced the fasting 

blood sugar after 4 weeks administration on streptozotocin induced diabetic rats. 

Shete and Sathaye (2013) observed significant hypoglycaemic effect by OGTT and 

FPG test on streptozotocin induced diabetic rats. Andaloussi et al. (2011) observed 

insignificant effect of N. sativa on body weight of Meriones shawi. They also 

observed significance glucose lowering effect by OGTT test on Meriones shawi. 

Ghannadi et al. (2005) suggested that N. sativa had analgesic and anti-inflammatory 

effects were studied on mice and rats using the acetic acid-induced writhing, formalin, 

light tail flick, carrageenan-induced paw edema, and croton oil-induced ear edema 

tests. On the basis of above findings N. sativa seeds required further study to 

recommend for the treatment of diabetes. However, the extract may be recommended 

in association with other anti-diabetic drug as it showed better effect of preventing 

unwanted weight lost during diabetic condition and analgesic properties. 
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5.5 Conclusion 

Most of the selected plants showed somewhat anti-diabetic as well as analgesic 

activities on diabetic mice. However, Azadirachta indica, Bryophyllum pinnatum, 

Moringa oleifera, Carica papaya and Coccinia grandis showed significantly high 

anti-diabetic effect almost similar to the anti-diabetic drug glibenclamide. Unwanted 

weight losses of diabetic suffering animal were also overcome by using the above 

mentioned extracts. From the previous chapter it was observed that the cytotoxic 

properties of all the crude extracts were comparatively less than the widely used drug. 

From the study herbal oral preparation of the above mentioned crude extracts may be 

recommended for curing of diabetic disease.  
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Conclusion  
 

The present study was designed on the basis of ethnobotanical knowledge of curing 

skin and diabetic diseases. Ten medicinal plants were selected through literature 

survey of peer reviewed paper published in Journals on different tribal and folk 

medicinal practitioners in Bangladesh. Active phytochemicals were extracted from 

fresh leaves of Azadirachta indica, Acacia nilotica, Bryophyllum pinnatum, Moringa 

oleifera and Mikania cordata; fresh stems of Cuscuta reflexa; dried leaves of Carica 

papaya and Coccinia grandis; dried seeds of Carum copticum and Nigella sativa 

through Aqueous Ultrasound Assisted Extraction (UAE) Method.  

Aqueous UAE method is comparatively noble and green extraction procedure 

introduced in the end of the 20th century. Aqueous UAE method was proved as an 

effective extraction procedure in the present study as it’s provide high percentages of 

yield of crude extracts both from the dried and fresh plant’s parts. More than 30% 

yield was observed from the dried plant’s parts of N. sativa, C. grandis and C. 

papaya, whereas about 15% extraction was observed from fresh leaves of A. nilotica, 

A. indica and C. reflexa. Promising extraction was also found from M. oleifera 

(17.42%), M. cordata (18%), C. copticum (19.14%) and B. pinnatum (21.59%) 

indicated that aqueous UAE method may be a suitable alternative than the 

conventional cold and hot extraction procedure. Replacing organic solvent with water 

is made this procedure is more environment friendly (free of health hazards) and cost 

effective. Introducing simple equipment for ultrasound treatment and avoiding drying 

stage (apply fresh plant’s parts) may also reduce the overall cost and time of 

extraction.  

Differences of the pH of plant materials before and after ultrasound treatment is an 

indicator for getting idea about the type (acidic or basic) of extracted compound. 

Generally both acidic and basic compounds were extracted from the plant’s material 

during extraction, however, pH may shifts lower or higher after addition of more 

acidic or basic compounds, respectively during extraction. In the present study, most 

of the crude extracts were found acidic in nature except C. papaya and C. grandis. 

Crude extracts of C. papaya (pH 7.77±0.009) and C. grandis (pH 8.45±0.009) were 

found basic in nature but lower than the untreated solution, indicated that ultrasound 

treatment successfully extracts more acidic compounds from the cell of the plant’s 

parts. Similarly, M. cordata (pH 6.04±0.015) and C. copticum (pH 5.44±0.006) were 
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found acidic in nature which was higher than the untreated solution. Crude extracts 

from rest of the plants was observed acidic in nature.  

Dissolution study of crude extracts with water, methanol, ethanol, chloroform, 

DMSO, ethylacetate and dichloromethane indicated the presence of both polar and 

nonpolar compounds in the crude extracts. Dissolution study indicated the ability of 

the aqueous UAE method to extract wide range of compounds from the plant’s 

material. Conceptually all compounds present in the cell may be available in the crude 

extracts due to rupturing the cell wall during ultrasound treatment. Aqueous UAE 

method should assure all possible compounds available in the plant’s parts in the 

crude extract which is difficult by the conventional extraction procedure.  

Crude extracts of most of the plants showed the presence of maximum number of 

phytochemicals compared with conventional extraction. Crude extracts of C. papaya 

contained all the phytochemicals tested in the present study including tannin, saponin, 

flavonoid, steroid, terpinoid, glycoside, alkaloid, anthraquinone and vitamin C, which 

showed better performance than the conventional ethanolic and chloroform extract. 

Similarly, aqueous UAE crude extracts of A. nilotica, B. pinnatum and M. oleifera 

contained all phytochemicals except saponin, anthraquinone and steroid respectively, 

proved the extraction efficiency of the aqueous UAE over the conventional extraction 

procedure. Partitioning hypothesis was applied in the present study for separating the 

bioactive compounds likely alkaloids, terpenoids, flavonoids and glycosides from 

crude extracts by using successive fractional separation of diethylether, 

dichloromethane, chloroform and ethylacetate, respectively. Though 100% purity was 

not found, but sufficient amount was separated by using minimum organic solvent 

which was suitable for further purification by column chromatography. This 

separation technique used in the present study reduced the ultimate cost for 

purification.  

From the above phytochemical study it was observed that “Aqueous UAE Method for 

dried and fresh plant’s parts” was environment friendly (free of health hazards), cost 

effective, time efficient (i.e., assure faster rate of extraction), user friendly, and 

produce a high yield crude extract containing a verity of polar & non polar 

compounds of the plants. On the basis of present study “Aqueous UAE method” may 

be termed as a green extraction method and suitable alternative of traditional (organic 

solvent dependent) extraction method both for laboratory and industrial setup.  
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Pharmacological efficacy of the crude extracts for curing skin diseases were measured 

in-vitro antimicrobial study on common skin disease causing pathogenic 

microorganisms. Three bacteria named S. aureus (Gram +ve), S. pyogenes (Gram 

+ve), E. coli (Gram -ve) and three fungi C. lunata, F. chlamydosporum and M. furfur 

were enrolled on the basis of their proven association of different types of skin 

diseases. However, some reference microorganisms were also included in the present 

study for validation purpose. Promising antimicrobial activity of Azadirachta indica 

(against S. aureus), Acacia nilotica (against S. pyogenes and S. aureus), Bryophyllum 

pinnatum (against S. pyogenes, S. aureus and E. coli), Cuscuta reflexa (against S. 

aureus and S. pyogenes) and Moringa oleifera (against S. pyogenes) were observed. 

Those plant extracts also showed promising sensitivity against the enlisted fungi. 

Comparatively moderate antimicrobial activity was observed for the extracts of 

Carica papaya, Coccinia grandis and Mikania cordata whereas Carum copticum and 

Nigella sativa showed negligible antimicrobial activities. As like crude extracts, 

purified fractions were also showed promising antimicrobial effects against skin 

disease causing bacteria including Staphylococcus aureus and Streptococcus 

pyogenes. Most of the tested plants showed MIC bellow 100 µg/ml against 

Staphylococcus aureus and Streptococcus pyogenes indicated the effectiveness of the 

crude extract for treating skin disease. Based on the above study it may be concluded 

that the aqueous UAE crude extracts of Azadirachta indica, Acacia nilotica, 

Bryophyllum pinnatum, Mikania cordata, Moringa oleifera, Cuscuta reflexa, Carica 

papaya and Coccinia grandis and their purified fractions are suitable for the treatment 

of different types of pathogenic skin diseases. From the above study herbal topical 

preparations including lotion, paste, cream, shop, shampoo, etc. using crude extracts 

of the above plants may be prepared for different types of infectious skin disease on 

the basis of relevant clinical trial.  

Anti-diabetic properties of plant extracts were measured on laboratory animal 

(dexamethasone induced diabetic mice) and found significant blood glucose lowering 

effect in most of the cases. Three different types of anti-diabetic study including 

OGTT, FPG and long term effects on FPG were performed for measuring the 

hypoglycaemic efficacy of the selected plants. Most of the selected plants showed 

hypoglycaemic effects on diabetic mice. However extracts of A. indica, B. pinnatum, 

C. reflexa, C. papaya and C. grandis were showed very promising Anti-diabetic effect 

almost similar to the standard anti-diabetic drug glibenclamide. All the selected plants 
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successfully prevented unwanted weight loss normally happening in the diabetic 

animal. From the above study herbal oral preparation of the crude extracts of A. 

indica, B. pinnatum, M. oleifera, C. papaya and C. grandis may be suggested for the 

treatment of diabetic patients on the basis of relevant clinical trial.  

Cytotoxicity study was done through brine shrimp lethality study and observed that 

most of the crude extracts were safer than the standard antibiotic. Additionally all 

selected plants provide marked analgesic properties which will be helpful for diabetic 

patients who are suffering different types of pain. Similarly pain connected to the skin 

disease will also be cure during the treatment of skin disease. Present study observed 

that most of the selected plants were somehow used by the tribal and folk medicinal 

practitioners in Bangladesh for curing diabetes and skin disease was justified.  

From the present study it may be concluded that nature have huge wealth to explore 

for the betterment of the mankind. Health expenditure is increasing day by day due to 

dependency on conventional medicine whereas drug resistance, toxicity, side effects, 

contraindication, even drug addiction are the common phenomenon of the allopathic 

medicine. Therefore, traditional medicine is getting more attention in different 

countries of the world. Traditional knowledge is disappearing due to rapid 

modernization of the world as well as migration and accumulation of tribal 

practitioners in the main stream population. Ethnobotanical study and subsequent 

laboratory study may have opportunity to accumulate scientific evidence and 

justification for including the traditional medicine in the main stream of treatment 

system. In the present study, skin and diabetic diseases were considered, and 

evaluated scientific evidences of some Bangladeshi plants considering the natural 

drugs for the treatment purpose of those two diseases. From the present study, a 

number of promising findings will inspire scientists for further study in this field 

without polluting the environment.  


