
INTERNATIONAL JOURNAL OF RESEARCH AND SCIENTIFIC INNOVATION (IJRSI) 

ISSN No. 2321-2705 | DOI: 10.51244/IJRSI |Volume XI Issue V May 2024 

Page 265 
www.rsisinternational.org 

 

 

 
 

Phytochemical Screening and Pharmacological Evaluation of 

Aristolochia Tagala Cham (Aristolochiaceae) 

 
Sadia Sultana Sharmin, kh. Jahid, Sarbani Biswash and Md. Mahfujul Haque Haidary 

 

Primeasia University,Department of Pharmacy,School of Science,Banani,Dhaka-1213. 

 

DOI: https://doi.org/10.51244/IJRSI.2024.1105019 

 

Received: 04 April 2024; Revised: 22 April 2024; Accepted: 26 April 2024; Published: 01 June 2024 

EXECUTIVE SUMMARY 

This project work has been designed to investigate the aerial parts of Aristolochia tagala Cham, a 

climbing shrub from the family Aristolochiaceae for its phytochemical nature and selected 

pharmacological activities. Phytochemical analysis of A. tagala Cham extract indicated the presence of 

carbohydrate, reducing sugar, glycosides, tannins, alkaloids, terpenoids and flavonoids etc. In the 

TLC-based qualitative antioxidant assay using DPPH, A. tagala extract showed the free radical 

scavenging properties indicated by the presence of yellow spot on a purple background on the TLC 

plate. In the quantitative DPPH assay the extract showed good antioxidant activity and the IC 50 value 

was 112.20 µg/mL, 141.24 µg/mL , 72.44 µg/mL, 231.74 µg/mL for n-hexane, DCM, Ethyle acetate, 

Water extract of the A. tagala which is comparable to ascorbic acid (IC50 = 30.20 µg/mL). The 

maximum TPC was obtained in DCM (124 mg GAE/g of extract) followed by n-hexane, Aqueous, 

Ethyl acetate (88,99,62 mg GAE/g of extract).Maximum flavonoid content was obtained in n-hexane 

(1078 mg QE /g of extract) followed by Ethyl acetate, DCM & Aqueous extract (507,360,15 mg QE /g 

of extract).The maximum TTC was obtained in Ethyl acetate (97 mg GAE/g of extract), followed by 

Aqueous, DCM, n-hexane (50 ,23,9 mg GAE/g of extract). The antidiarrheal effect of n-hexane & 

DCM fraction at dose 500 mg/kg was significantly higher than that with 250 mg/kg dose and the 

difference is statistically significant (P<0.0001). Percent inhibition of defecation of n-hexane fraction 

49.26% and 59.11% and DCM was 29.56% and 40.89% at doses 250 and 500 mg/kg body weight 

respectively whereas standard loperamide (3 mg/kg) was 85.22%. The plant extract of A.tagala cham 

showed significant (p<0.05) antihyperglycemic activity in mice as compared to control groups. DCM 

& Ethyl acetate fraction extracts showed a noticeable decrease in locomotion by decreasing number of 

square crossed in the test animals from the 2nd, 3rd, 4th observation period at both dose levels (250 

and 500 mg/kg body weight). All the four concentrations of A. tagala cham extract were active against 

P. cervi helminths and the results were statistically significant. Among these DCM extract of A. tagala 

cham at dose of 25 mg/mL, 50 mg/mL,100 mg/mL and 200 mg/mL paralyzed P. cervi at about 39.4, 

24.02, 13.27 and 7.5 minutes, also occurred death at about 51.10, 33.50, 21.68 and 13.30 minutes. 

Ethyl acetate paralyzed P. cervi at about 26.7, 14.8, 6.7 ,3.6 minutes also occurred death at about 33.2, 

20.3, 9.5& 5.4 minutes. Positive control (albendazole) caused the paralysis and death of P. cervi at 

11.5 and 18.16 min respectively whereas no paralysis or death occurred for control (0.2% Tween-80 in 

water) group. 

INTRODUCTION 

Nature is always a golden sign to show the prominent phenomena of coexistence. Natural products from 

plants, animals and minerals are the basis for treating human diseases1. Medicinal plants are presently in 

demand and their acceptance is increasing progressively. Undoubtedly, plants play an important role by 

providing essential services in ecosystems. Without plants, humans and other living organisms cannot live 

in a way living should be. Anyway, herbals especially medicinal herbs have constantly acted as an overall 
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indicator of ecosystem health2. Medicinal plants have undoubtedly been considered by human beings since 

ancient times. It can be said that before the history and since the early humans recognized and exploited the 

plants around them for use as fuel, clothing, shelter and food, they became aware of their properties more or 

less. Medicinal plants have been transformed into one of the oldest sciences in countries such as China, 

Greece, Egypt and India. In ancient Persia, plants were commonly used as a drug and disinfectant and 

aromatic agent3.[3] In fact, the use of medicinal plants for the treatment of diseases dates back to the history 

of human life, that is, since human beings have sought a tool in their environment to recover from a disease, 

the use of plants was their only choice of treatment 4. More than a tenth of the plant species (over 50 000 

species) are used in pharmaceutical and cosmetic products. However, the distribution of medicinal plants 

across the world is not uniform5-6 and medicinal herbs are mainly collected from the wildlife population. 

Indeed, the demand for wildlife sources has increased by 8% – 15% per year in Europe, North America and 

Asia in recent decades7. The term medicinal plant refers to a variety of plants that have medicinal properties. 

These plants are a rich source of compounds that can be used to develop drug synthesis8. The parts of 

medicinal plants that may be used are different types of seeds, root, leaf, fruit, skin, flowers or even the 

whole plant. The active compounds in most parts of the medicinal plants have direct or indirect therapeutic 

effects and are used as medicinal agents. In the body of these plants, certain materials are produced and 

stored that are referred to as active compounds (substances), which have physiological effects on the living 

organisms9. Human is mainly dependent on raw plant materials in order to meet medical needs to maintain 

health and cure diseases10. Medicinal plants are used for treatment because they have certain properties, 

including synergistic actions. The constituents of the plant may interact with each other, and this interaction 

can be beneficial for both or adverse to either of them or eliminate the harmful effects of both. Plant– 

derived compounds can dramatically improve hard–to–treat illnesses, such as cancer. Plant components are 

also characterized by their ability to prevent the development of certain diseases. The toxicity and adverse 

effects of conventional and allopathic medicines have also been important factors in the sudden increase in 

population demands and increase in the number of herbal drug manufactures as well as a reduction in the 

use of chemical drugs10. 

History of the use of medicinal herbs 

Determining the exact time of using plants as drug is very difficult. Evidence indicates that plants have been 

cultivated as drugs approximately 60 000 years ago10. Scripts about medicinal plants date back to almost 

5000 years ago in India, China and Egypt, and at least 2500 years in Greece and Central Asia10. Since 

ancient times, people have sought to cure their own illness using nature. As the use of animals was initially 

instinctive, such instinctive use was also applied to plants11. Given the fact that at that time there was 

insufficient information about the causes of the disease, useful plants for treating them, and the ways of 

using them for such purpose, everything was empirical. Over time, the reasons for the use of certain 

medicinal plants for treatment of certain diseases were discovered; consequently, the use of medicinal plants 

gradually rejected the empirical framework and was limited to the facts. The earliest written evidence of the 

use of medicinal plants for preparation of drugs has been found on a Sumerian clay slab from Nagpur dating 

back to nearly 5000 years ago10. According to some inscriptions, Egyptians and Chinese who used plants as 

medicine since more than 27 centuries BC were among the earliest human beings who did so12. Ancient 

Greek people were also familiar with the medicinal properties of some medicinal plants, and Hippocrates, 

the founder of Greek medicine and Aristotle, pupil of Hippocrates, used medicinal plants for the treatment 

of diseases. After that, Theophrastus, a Greek scientist, founded the School of Medicinal Plants. Then, 

Pedanius Dioscorides (He lived in the first century A.D), a physician and surgeon in the years 75 – 45 BC, 

wrote an encyclopedia, called De Materia Medica, to describe 600 therapeutic medicinal plants in the form 

of a series of scientific studies on medicinal plants 12-14. 

Medicinal herbs and traditional medicine 

The World Health Organization (WHO) defines traditional medicinal plants as natural plant materials which 
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are used at least or in the absence industrial processing for the treatment of diseases at a local or regional 

scale10. Traditional herbal medicine has been used in developing and developed countries for thousands of 

years because it is natural and causes comparatively fewer complications15. Early medical history is 

consistent with the history of herbal medicine. The first books written about medicine were the first books 

written about plants, including the texts of the Ebers Papyrus, written 1500 BC, in which the names of many 

plants have been appeared 16. Different types of traditional drugs are widely used in Asia, Africa and Latin 

America to meet basic health needs. This use is growing rapidly in industrialized countries, which is often 

referred to as complementary or alternative medicine. In the United States, the National Institutes of Health 

(NIH) uses the complementary and alternative medicine (CAM) to cover health systems, practices, and 

products are not presently considered to be part of conventional medicine. Across the world, among all the 

various traditional medical systems, traditional Chinese medicine (TCM) is currently the most popular 

followed by Indian medicine. In Western countries, Oriental Medicine refers to Chinese, Japanese and 

Korean medicines selected by immigrants from Korea, while “Asian medicine” often includes TCM, India 

(Ayurveda) and Tibetan medicine. Among all treatments in traditional medicine systems, medicinal plants 

are most frequently used17. Medicinal plants and conventional medicine Today, according to the WHO 

more than 80% of the world’s population rely more often on traditional drugs, mainly plants, serving as the 

main source of health care14. This figure includes not only a large population of China, India and all the 

developing countries of the world but also many advanced countries 15. Although diseases are currently 

being treated more often through medicines of synthetic origin and specifically developed in laboratories, 

and their definite effects in the treatment of diseases have contributed to the development of their use, the 

use of some medications leads to certain damages to the body. Therefore, the importance of medicinal 

plants and their products is increasingly recognized and the public confidence in their use is constantly 

strengthened14. Currently, the clinical, pharmaceutical and chemical studies of these traditional drugs, which 

are mainly derived from plants, are the basis of many early drugs such as Aspirin (from willow bark), 

Digoxin (from Foxglove), Morphine (from Opium poppy), Quinine (from Cinchona skin) and Pilocarpine 

(from Maranham Jaborandi). Currently, it is estimated that over 50% of the available drugs are somehow 

derived from medicinal plants18-19. Phytotherapy is widely being used across the world on a constantly 

growing basis. Therefore, the global trend of synthetic compounds has turned to herbal drugs, which we can 

refer to it as a return to nature to prevent diseases and pains. Nature has been served as the source of 

medicinal herbs. 

In this present work, my intention is to verify the therapeutically usefulness of locally available hill tract 

plants in order to document the traditional knowledge of the medicinal plants used by the traditional healers 

of Bangladesh. Thus, many field surveys and contract programs with native practitioners have been 

undertaken and many plants have been identified for their medicinal properties as well as their uses. In one 

such survey, I found Aristolochia tagala Cham locally known as Ishwarmul. 

There are about 500 species in the genus Aristolochia and the majority of these species are distributed in the 

tropical region, with some exceptions range as north as Canada, Scandinavia, and Northern Japan. They 

may grow as climbing vines, as short creeping herbs and a few are shrub–like20-21. Aristolochia species are 

herbaceous perennials, undershrubs or shrubs, often scandent, scrambling, twining, sometimes lianas, 

usually with prostrate or tuberous rhizomes or rootstocks, and alternate, pinnate, polymorphic or lobed 

leaves bearing essential oils. Species of Aristolochia were widely distributed in tropical, subtropical and 

temperate regions of the world. They are known to occur in Asia, Africa, North and South America and 

Australia but there is a wide distribution across tropical Asia22-24. Various species of Aristolochia have been 

used in the folk and traditional medicines as medicaments and tonics24. Aristolochia tagala Cham. a 

climbing shrub is distributed in India, Sri Lanka, China, Malaysia, Burma, Java and Australia, and is a rare 

medicinal plant25. Various parts of A. tagala are extensively used in traditional medicine. The juice from the 

leaves is used as a specific antidote for Cobra poison26. The roots are strongly aromatic and are used to treat 

snake bites, bone fractures, malaria, indigestion, rheumatism, toothaches and various dermatological 

conditions by the Kani tribe of Thiruvananthapuram and Tirunelveli hills, India. Roots are also used for a 
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medicated steam bath, known as ‘sudorification’. Leaves are used to treat colic fits and bowel complaints. 

Due to indiscriminate harvesting of roots for are also used for a medicated steam bath, known as 

‘sudorification’. Leaves are used to treat colic fits and bowel complaints. Due to indiscriminate harvesting 

of roots for local medicine and trade, the species has become rare in its natural habitat27. 

The present thesis work is designed to evaluate some potential ethano botanical use of Aristolochia tagala 

Cham, reported in different books and other related sources. It is with no doubt that plant will remain a rich 

source of medicine and will certainly continue to supply mankind with novel remedies. This thesis work 

was performed on different fractions of this plant. 

Depending on the tenability of laboratory facility in our discipline the following screenings were carried 

out– 

 Preparation of crude extract 

 Partitioning of crude extract by four solvents 

 Phytochemical Analysis 

 Qualitative Antioxidants Assay 

 Quantitative Analysis of Antioxidants 

 Quantitative Analysis of Relative Antioxidant 

 Total Flavonoids Content Assay 

 Total Tannin Content Assay 

 Total Phenolic Content Assay 

 Determination of Antioxidant activity by DPPH Free Radical Scavenging Assay 

 Evaluation of Hypoglycemic Activity by Oral Glucose Tolerance Test (OGTT) 

 Evaluation of Antidiarrheal Activity by Castor oil induced diarrhea 

 Evaluation of Anthelmintic Activity 

Botanical Features 

Scientific Name: Aristolochia tagala cham. 
 

Fig 2.1: Leaves of Aristolochia tagala Cham 

Scientific synonym: Aristolochia acuminata Lam., Aristolochia longifolia Roxb., Aristolochia angulosa
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Wall.ex Duch28 

Family: Aristolochiaceae. 

Used part: Whole plants. 
 

Fig 2.2: Vine seeds of Aristolochia tagala Cham 

Common Name 28 

 Bangla Name: Ishwarmul, Jarboporol. 

 English Name: Indian birthwort, Dutchman's pipe. 

 Hindi Name:Isvarmul, Hookabel, 

 Malayalam Name:Garudakkoti 

 Kannada Name: gattada eeshvari 

 Tamil Name: aadutheendapalai 

 Telugu Name: nallaisvara 

Scientific classification28 

Kingdom: Plantae 

Phylum: Tracheophyta 

Class: Magnoliopsida 

Order: Piperales 

Family: Aristolochiaceae 

Genus: Aristolochia 

Species: Aristolochia tagala cham 
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Description of plant 29 

This is an aggressive, sun–loving slender climber. Leaves are simple, oval to oblong, 6– 25 cm long by 4– 

10 cm wide, tip abruptly pointed, base deeply heart– shaped and alternately arranged. The leaf stalk is 1.5– 

2.5 cm long. Flowers are in short, branched inflorescences of 3–8 cm long that arise from the leaf axils. 

Flowers are bisexual, with three perianths that unite into a slender tube of about 7 cm long. The base of the 

tube is globular, within which is a stumpy column bearing many stamens. This globular base narrows into a 

curved, cylindrical tube about 1 cm long before ending in a funnel–shaped mouth with a prominent reddish 

brown to purple, tongue–shaped lip of 2–2.5 cm long. The mouth opening is pale yellow with a reddish 

brown to purple rim. The ovary is inferior and can be mistaken for the tagal flower stalk. Fruits are globular 

capsule of 3.5 cm diameter on a 2.5 cm stalk. On maturity, it splits into six parts, looking like an inverted 

parachute. As the fruit sways in the breeze, the numerous, flat and winged seeds are dispersed. 

Habitats 29 

Forests and open lowland thickets, scrambling over bushes and trees. . 

Using information 25, 28 

tagala are extensively used in traditional medicine. 

 The juice from the leaves is used as a specific antidote for Cobra poison. 

 The roots are strongly aromatic and are used to treat snake bites, bone fractures, malaria, indigestion, 

rheumatism, toothaches and various dermatological conditions by the Kani tribe of Thiruvananthapuram 

and Tirunelveli hills, India. 

 Roots are also used for a medicated steam bath, known as ‘sudorification’. 

 Leaves are used to treat colic fits and bowel complaints. 

 The leaves are used to treat fever, stomachache, bilious disorders. 

 Traditionally it is also used for infantile tympanites, menstruation problem 

 In Indonesia, the leaves are made into a poultice and applied to the swollen abdomen or limbs. 

 In the Philippines, the plant is used to treat snake bites and malaria. 

 In India, the roots are considered a tonic, carminative and emmenagogue. 

 A number of other species are used by the Chinese for dysentery, high blood pressure, beri–beri and 
swollen feet. 

LITERATURE REVIEW 

A literature review is a search and evaluation of the available literature in given subject or chosen topic 

area. It shows the researchers an overlook on the related subject and summaries prior research. In this 

chapter the previous literatures of Aristolochia tagala Cham are assembled. 

A study showed that Aristolochia species have covered 164 compounds belonged to the classes of 

aristolochic acids and esters, aristo lactams, aporphines, protoberberines, is oquinolines, benzyliso 

quinolines, amides, flavonoids, lignans, biphenyl ethers, coumarins, tetralones, terpenoids, benzenoids, 
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steroids, and others with extensive physiological activities. Kuo et al., (2012).21 

Moreover, the recent nephrotoxicity studies related to aristolochic acids would be covered in this review and 

the structure–toxicity relationship would be discussed21. 

Battu et al, (2011) 28 used petroleum ether, ethyl acetate, and ethanol extracts of A. tagala roots for 

investigating anti–inflammatory activity. In vivo and in vitro anti–inflammatory effects were investigated 

employing the carrageenan induced hind paw edema in rats and the macrophage cell line RAW264. These 

findings demonstrate that the A. tagala roots have excellent anti–inflammatory activity and validate the 

traditional indications of this plant in its origin country. 

Rajashe kharan, S., et al. (1989) 29 clearly demonstrated that two important species of plants used by the 

Kanitribes of Agastyar hills of Trivandrum district of Kerala against snake–poison and insect bite. The 

therapeutic use of Aristolochia indica, Linn., as an antidote to snake poison was known to the ancient 

physicians of Ayurveda. It has been widely used against various ailments by the folk medical practitioners 

of Kerala. Aristolochia tagala, cham, is a lesser known species, when compared with A. indica, Linn for its 

medicinal value. However, it is to be noted that kanis have accepted A tagala as more powerful and 

effective than A. indica. 

Dey, A., & De, J. N. (2012)30 performed enormous amount of ethnobotanical work using different plants 

against snakebite in Indian subcontinent (India, Bangladesh, Pakistan and Nepal). A. tagala has been used 

traditionally in the treatment of snakebite. It is being used by the tribal people of Chittagong hill tracts of 

Bangladesh. Root paste is applied immediately after snakebite and fresh leaf juice is given orally to reduce 

venom action31. 

Hadem et al.,(2015)32 analyzed the phytochemical constituents present in Aristolochia tagala Cham (AT ) 

and Curcuma caesia (CC) by qualitative and quantitative analysis with anticancer properties present in the 

crude methanol extract. Separation of the phytochemical compounds was done by open column 

chromatography. It was observed that both AT and CC contained compounds such as phenolics, tannins, 

flavonoids, terpenoids, etc., and both extracts exhibited antioxidant capacity. HPTLC analysis revealed the 

presence of flavonoids and indicated the presence of anthocynidin 3‑glycosides, 6‑hydroxylated flavonols, 

some flavones and chalcone glycosides in AT. 

It also suggested that CC and AT possess anti‑inflammation, anti‑proliferative and anti‑cancer properties 

and that the active components of AT and CC may exert anticancer effects through the TNF‑α‑mediated 

NF‑κB signaling. 

Hadem et al.,(2014)33 evaluated the anti–carcinogenic properties of the crude methanolic extracts of roots of 

AT and rhizomes of CC in BALB/c mice exposed to a hepatocarcinogen, diethyl nitrosamine (DEN). The 

study highlighted the chemo preventive potential of CC and AT against DEN–induced HCC by enhancing 

antioxidant status through free radical scavenging mechanism and having potential of protecting 

endogenous enzymatic and nonenzymatic antioxidant activity. 

Tripatara et al., (2012)34 investigated the chemical profiles of Aristolochia tagala Cham (ATC), the original 

(HNK+ATC) and Homnawakod Ayurved Siriraj Herbal Formulary™ (HNK), and investigated whether they 

could cause nephrotoxicity or aggravate LPS–induced organ injuries in vivo. From these results suggested 

that ATC, HNK+ATC or HNK, at the animal dose equivalent to that used in human, do not cause the acute 

nephrotoxicity in rats and do not aggravate LPS–induced organ injuries even further. 

Anilkumar et al. (2014) 35 separated the roots of A. tagala by fractionation of the crude aqueous–methanol 

extract for identifying phytochemical compounds. Each fraction was assayed for the cytotoxic activity in 

HeLa cells. Many of the compounds present in A. tagala compounds such as aristolochic acid I, 

https://rsisinternational.org/journals/ijrsi
https://rsisinternational.org/journals/ijrsi
http://www.rsisinternational.org/


INTERNATIONAL JOURNAL OF RESEARCH AND SCIENTIFIC INNOVATION (IJRSI) 

ISSN No. 2321-2705 | DOI: 10.51244/IJRSI |Volume XI Issue V May 2024 

Page 272 
www.rsisinternational.org 

 

 

 
 

aristolactam IIIa, beta–sitosterol, kaempferol, and stigmasterol have been reported for various biological 

properties36. Caffeoylquinic acid have been reported to have antioxidant, antibacterial, anticancer, and 

antihistaminic activity. Kaempferol extracted from this plant has been reported to have anti–inflammatory 

activity in carrageenan–induced paw edema rats36 and a number of other studies on the anticancer and anti– 

inflammatory activity have also been reported37. The results of the study showed that Aristolochia species 

demonstrated a strong antioxidant, anticancer and antibacterial activity and deserve detailed 

pharmacological studies. 

Mohanraj, R., & BAI, N. (2016)24 used 95% methanol A. tagala dried leaves extract for qualitative and 

quantitative analysis of bioactive compounds. The study revealed the presence of a wide variety of 

flavonoids in the extracts of A.tagala. The presence of flavonoids gives credence to the use of A.tagala in 

treating fever and dysentery. Phenols like gentisic acid, pyragallol, 2–methyl resorcinol, orcinol, catechol 

and sugars like ribose, rhamnose, galactose, and glucose were identified in A. tagala. leaves. Naturally 

occurring phenolic compounds have free radical scavenging properties. The result obtained is compatible 

with one of the uses of A.tagala preparation in traditional medicine for rheumatism, cancer, hepatic disorder 

and aging disease38. The alkaloid, berberine was identified leaf samples of A. tagala. In vitro experimental 

and clinical results indicate that berberine as an excellent disinfectant and use in tooth ache39. GCMS 

analysis of the plant samples showed the presence of sesquiterpenes, which decrease the progression of 

cancer. 

MATERIALS AND METHODS 

Extraction 

Materials 

Plant selected for present work was whole plant of Aristolochia tagala Cham. 

Plant collection & identification 

For the present investigation Aristolochia tagala Cham was collected from Srimangal, Sylhet, Bangladesh. 

The plant was collected on the 24th January, 2019 and was identified by experts at Bangladesh National 

Herbarium, Mirpur, Dhaka, where a voucher specimen was submitted for future reference. Voucher 

specimen no. DACB 47324 for Aristolochia tagala Cham. 
 

Figure 4.1: Identification document of Aristolochia tagala cham 
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Preparation of Crude 

Extract Drying & Grinding 

The collected plant samples were separated from undesirable materials or plants or plant parts. Those 

were dried by shade drying to ensure the active constituents free from decomposition. Then these were 

ground into a coarse powder with the help of a suitable grinder. The powder was stored in an airtight 

container and kept in a cool, dark and dry place until analysis commenced. 

 

Cold Extraction 

650 gm of Aristolochia tagala cham powder was taken in clean, flat–bottomed glass containers and 

soaked in 2 L of 96% ethanol. The containers with its contents was sealed and kept for a period of 15 

days accompanying occasional shaking and stirring. The whole mixtures were then underwent a coarse 

filtration by a piece of clean cloth. Then it was filtered through cotton & then filter paper. 

 

Evaporation of the Solvent 

The filtrate (ethanol extract) obtained was evaporated using rotary evaporator. Then concentrated 

extract was taken in beaker, the opening of beaker was wrapped by a sheet of aluminum foil to which 

perforation was done for evaporation of ethanol and was kept in dry and cool place for some days and 

at last evaporation was done under table fan until dried. It rendered concentrate of deep green paste 

type. The concentrate was designated as crude ethanolic extract of leaves. 

 

Yield determination 

Total weight of the dried extract of Aristolochia tagala Cham was 25.7 gm and 650 gm powder was 

macerated. 

 

So Yield = × 100 % 

 

= 4 % 

 

Partitioning 

To perform partitioning, the two phases and the plant extract to be separated in solution are added to a 

separating funnel through the top with the stopcock at the bottom closed. The funnel is then closed and 

shaken gently by inverting the funnel multiple times; if the two solutions are mixed together too 

vigorously emulsions will form. The funnel is then inverted and the tap carefully opened to release 

excess vapor pressure. The separating funnel is set aside to allow for the complete separation of the 

phases. The top and the bottom tap are then opened and the two phases are released by gravitation. 
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Fig. 4.2: Illustration of partitioning 

METHODOLOGY 

Any plant extract may contain hundreds of compounds of various polarities. Partitioning of plant extract of 

Aristolochia tagala cham was subjected to separate the polar, moderately polar and nonpolar compounds. 

The methodology is described below. 

Selection of solvent system 

The first requirement in the extraction process is to select two immiscible solvents. Water was chosen as 

one solvent. So, second solvent should be nonpolar hydrocarbon which is immiscible with water. 

Considering the polarity three solvents were chosen and they were taken one after another. The solvents 

are– 

 n–hexane 

 DCM 

 Ethyl acetate 

 Water 

Separation process 

3.0 g of ethanolic extract was obtained by cold extraction and evaporation of solvent. At first extract was 

dissolved in 15 mL methanol (not more than 10%). Then the extract was dissolved into 150 mL water and 

this solution was transferred to the separating funnel. 
 

Fig. 4.3: Separation process 
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n–hexane: 

200 mL of n–hexane solvent was added to the funnel. The two solutions were mixed together too 

vigorously. The funnel was then inverted and the tap was carefully opened to release excess vapor pressure. 

The separating funnel was set aside to allow for the complete separation of the phases. The nonpolar 

compounds are more soluble in n–hexane than in the water. So, they would be dissolved in n–hexane. The 

top and the bottom tap are then opened and the two phases are released by gravitation. The upper part was 

n–hexane. 

DCM: 

Water part was taken to the separating funnel and this time 200 mL DCM was added. The same procedure 

was followed for ethyl acetate and water mixture and according to polarity some compounds would be 

separated to the DCM part. The lower part was DCM. 

Ethyl acetate: 

Water part was again taken to the separating funnel and this time 200 mL ethyl acetate was added. The same 

procedure was followed for ethyl acetate and water mixture and according to polarity some compounds 

would be separated to the ethyl acetate part. The upper part was ethyl acetate. 

Water 

At last water part was taken and dried by freeze dryer. 
 

Fig. 4.4: Freeze dryer 

Phytochemical screening 

Testing of different chemical groups present in extract represents the preliminary phytochemical studies. To 

identify the chemical constituents of plant extract standard procedures are followed40-42. The crude extract 

was qualitatively tested for the presence of chemical constituents using the specific reagents and chemicals. 

In each test 10% (w/v) solution of extract in methanol was taken unless otherwise mentioned in individual 

test. 

Test Material 

Different fractions of leaves and steams extract of Aristolochia tagala Cham. 
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Reagents of Chemical Group Tests 
 

Mayer’s Reagent Distilled water 

Dragendr off’s Reagent Nitric acid 

Fehling’s Solution A Sodium bicarbonate 

Fehling’s Solution B Sodium hydroxide 

Benedict’s Reagent Ferric chloride 

Molish Reagent Sulphuric acid 

Preparation of Reagents40-43 

Mayer’s Reagent 

1.36 gm mercuric iodide in 60 mL of water was mixed with a solution containing 5 gm of potassium iodide 

in 20 mL of water. 

Dragendr off’s Reagent 

1.7 gm basic bismuth nitrate and 20 gm tartaric acid ware dissolved in 80 mL water. This solution was 

mixed with a solution containing 16 gm potassium iodide and 40 mL water. 

Fehling’s Solution A 

34.64 gm copper sulphate was dissolved in a mixture of 0.50 mL of sulfuric acid and sufficient water to 

produce 500 mL. 

Fehling’s Solution B 

176 gm of sodium potassium tartarate and 77 gm of sodium hydroxide were dissolved in sufficient water to 

produce 500 mL. Equal volume of above solution were mixed at the time of use. 

Benedict’s Reagent 

1.73 gm cupric sulphate, 1.73 gm sodium citrate and 10 gm anhydrous sodium carbonate were dissolved in 
water and the volume was made up to 100 mL with water. 

Molish Reagent 

10% (w/v) alcoholic pure α–naphthol solution that means 10g pure α–naphthol was dissolved in sufficient 

amount of ethanol and the volume of solution was adjusted up to 100mL. 

Experimental Methodology 

Testing of different chemical groups present in extracts represents the preliminary phytochemical studies. In 

each test 5 % (w/v) solution of extract in ethanol was taken unless otherwise mentioned in individual test. 

The chemical group tests are performed as follows and then compared with suitable standards. 

Tests for Reducing Sugar43 

 Benedict’s Test 

Dextrose was used as standard. 0.5 mL of aqueous extract of the plant material was taken in a test tube. 5 
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mL of Benedict’s solution was added to the test tube, boiled for 5 minutes and allowed to cool 

spontaneously. A red color precipitate of cuprous oxide indicates the presence of a reducing sugar. 

 Fehling’s Test 

2mL of an aqueous extract of the plant material was added to 1mL of a mixture of equal volumes of Fehling’s 

solutions A and B and boiled for few minutes. A red or brick red color precipitate formation indicates the 

presence of a reducing sugar. Dextrose was used as standard. 

 Tests for Combined Reducing Sugar 

1mL of aqueous extract of plant material was boiled with 2 mL of dilute hydrochloric acid for 5 minutes, 

then cooled and neutralized with sodium hydroxide solution and then Fehling’s test was performed as 

described above. A red or brick red color precipitate formation indicates the presence of a combined 

reducing sugar. 

Tests for Phenolic Compounds 44 

Ferric Chloride Test 

An aliquot of 2 mL aqueous solution of the extract was taken in a test tube. Then 1 mL of 5 % (w/v) 

aqueous ferric chloride solution was added in the test tube. Dark green or bluish black color precipitate 

indicates the presence of phenolic hydroxyl groups. Here aqueous solution of gallic acid was used as 

standard. 

 Lead Acetate Test 

An aliquot of 2 mL aqueous solution of the extract was taken in a test tube. Then 1 mL of 10 % (w/v) 

aqueous lead acetate solution was added in the test tube. White color precipitate indicates the presence of 

phenolic compounds. Here aqueous solution of gallic acid was used as standard. 

Tests for Tannins43 

 Ferric Chloride Test 

5mL solution of the extract was taken in a test tube. Then 1 mL of 5 % ferric chloride solution was added. 

Greenish black precipitate indicates the presence of tannins. Rose petal was used as standard for this. 

Potassium Dichromate Test 

5 mL solution of the extract was taken in a test tube. Then 1 mL of 10 % Potassium dichromate solution was 

added. A yellow precipitate indicates the presence of tannins. Here rose petal was used as standard. 

Test for Flavonoids43 

2 methods are used for this using quercetin as standard. 

 5 mL of dilute ammonia solution was added to a portion of the aqueous filtrate of plant extract followed 

by addition of concentrated H2SO4. A yellow coloration observed in each extract indicates the presence 

of flavonoids. The yellow color disappears on standing. Here aqueous solution of quercetin was used as 

standard. 

 0.2 gm extract was dissolved in dilute sodium hydroxide and then neutralized with dilute hydrochloric 
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acid. Formation of yellow color and disappearance of color indicate the presence of flavonoid. 

Test for Saponins 43 

1 mL solution of the extract was diluted with distilled water to 20 mL and shaken in a graduated cylinder for 

15 minutes. A layer of foam above the solution indicates the presence of saponins. Here, detergent was used 

as standard. 

Test for Gums 45 

5 mL solution of the extract was taken and then Molish’s reagent and sulphuric acid were added. Red violet 

ring produced at the junction of two liquids indicates the presence of gums. Liquid gum was used as 

standard for this. 

Test for Steroids – Salkowski Test 46 

In an aliquot of 2 mL of the chloroform extract solution few drops of conc. H2SO4 was added by means of 

a pipette via the side of the test tubes. Formation of reddish brown ring at the interface of the two liquids 

denotes the presence of steroids. Commercially available norgesterol was used as standard for this. 

Tests for Terpenoids – Salkowski Test 43 

To 0.5 g of the extract, 2 mL of chloroform was added; then concentrated H2SO4 (3 mL) was carefully 

added to form a layer. A reddish brown coloration at the interface indicates the presence of terpenoids. 

Lemon was used as standard. 

Test for Alkaloids 43 

 Mayer’s Test 

2 mL solution of the extract and 5 mL of dilute hydrochloric acid (1 %) were taken in a test tube. Then 1 mL 
of Mayer’s reagent was added. A white color precipitate indicates the presence of alkaloids. 

 Dragendroff’s Test 

2 mL solution of the extract and 5 mL of dilute hydrochloric acid (1%) were taken in a test tube. Then 1 mL 

of Dragendroff’s reagent was added. Orange brown precipitate indicates as the presence of alkaloids. 

Nicotine was used as standard. 

Test for Glycosides43 

A small amount of an alcoholic extract was taken in 1 mL of water. A few drops of aqueous NaOH were 

added. A yellow color indicates the presence of glycosides. Here, aloe vera was used as standard. 

Tests for Proteins & Amino acids 47 

 Xanthoprotein Test 

Few drops of concentrated nitric acid was added by the sides of the test tube into 1 mL of aqueous extract 

and then observed for formation of yellow color which indicates the presence of xanthoprotein. Here, egg 

albumin was used as standard. 
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Tests for Acidic Compounds48 

To the alcoholic extract, sodium bicarbonate solution was added and observed for the production of 

effervescences. Production of effervescences indicates the presence of acidic compound. Salicylic acid was 

used for standard in this case. 

Observation 

Tests for Standard 

Table 4.1: Different chemical group tests for standard. 
 

Test Reagent Standard 

Solution 

Observation Inference 

Reducing sugar 
test 

Fehling’s Solution Dextrose Brick red colored 
precipitate 

Presence of reducing 
sugar 

Benedict’s reagent Dextrose Brick red colored 
precipitate 

Presence of reducing 
sugar 

Tests for 

phenolic 

compounds 

Ferric Chloride Gallic acid Dark green or bluish 
black color precipitate 

Presence of phenolic 
compounds 

Lead Acetate Gallic acid White color precipitate Presence of phenolic 
compounds 

Tannin test Ferric chloride 
solution 

Rose petal Greenish black 
precipitate 

Presence of tannin 

Potassium 
dichromate 
solution 

Rose petal A yellow precipitate Presence of tannin 

Test for 

flavonoids 

Ammonia solution Quercetin Yellow coloration and 

disappearance of color 

Presence of flavonoid 

NaOH solution Quercetin Yellow coloration and 
disappearance of color 

Presence of flavonoid 

Test for saponin Froth test Detergent Formation of 1cm layer 
of foam 

Presence of saponin 

Test for gum Molish’s reagent Liquid glue Reddish ring Presence of gum 

Steroids test Salkowski test Norgesterol Golden yellow color Presence of steroids 

Test for 

alkaloids 

Dragendroffs 
reagent 

Nicotine Orange brown 
precipitate was observed 

Presence of alkaloids 

Mayer’s reagent Nicotine Creamy white color 
precipitate 

Presence of alkaloids 

Tests for 

terpenoids 

Salkowski test Lemon reddish brown 
coloration at the 

interface 

Presence of terpenoids 

Test for 

glycosides 

NaOH solution Aloe vera Yellow color Presence of glycosides 

Test for protein 

& amino acids 

Xanthoprotein test Egg 
albumin 

Formation of yellow 
color 

Presence of protein 

Test for acidic 

compounds 

Sodium 
bicarbonate 
solution 

Salicylic 
acid 

Production of 
effervescences 

Presence of acidic 
compounds 
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Test for Anti–oxidant Potentiality 

DPPH free Radical Scavenging activity test 

Qualitative Antioxidant Assay 

Test Material 

Aristolochia tagala Cham extract. 

Apparatus 

 TLC plates containing fluorescent material 

 Beaker 

 Fine capillary tube 

 Spirit lamp 

 UV detector with short (254 nm) and long (360 nm) wavelength 

 Spray gun 

 Filter paper 

 Forceps 

Reagents 

 DPPH (0.007886%) solution in ethanol 

 n–hexane 

 Ethyl acetate 

 DCM 

 Distilled water 

 Methanol 

 Chloroform 

 Ascorbic acid 

Table 4.2: Solvent system used for TLC 
 

Groups Solvent system Ratio 

Non–polar n–hexane : Ethyl acetate 2:1 

Medium polar CHCl3 : CH3OH 5:1 

Polar CHCl3 : CH3OH : H2O 40:10:1 

Experimental Methodology 

This test was performed to see the presence of antioxidant groups in the plant extract. 2, 2 – diphenyl –1– 

picryl – hydrazyl (DPPH) is a stable free radical, which has the ability to change color in the presence of 

antioxidants. DPPH forms deep pink color when it is dissolved in ethanol. Then DPPH (0.02% w/v) 

solution in ethanol is sprayed on the chromatogram of the extract, it forms pale yellow or yellow color on 

purple background which indicates the presence of antioxidants49. 

TLC Plate Preparation 

Commercially available TLC plate is cut into appropriate size of 5 cm long and 5 cm wide. 
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Sample Application 

i. A fine capillary tube was used as spotter for sample application in the TLC plates. 

ii. A very little amount of plant extract was taken in a small vial and diluted suitably with ethanol. 

iii. The sample was spotted in uniform size (about 0.3 cm) on TLC plates. 

iv. The sample was applied several times in each spot to get better chromatogram. 

v. Each spot was dried before applying another volume of solution to the same spot. 
vi. A little amount of ascorbic acid (as standard) was taken in a small vial and diluted suitably with ethanol 

and was applied by spotter at the same way. 

vii. Only sample was spotted on three TLC plates (one set) for the detection of UV positive components and 

on another three plate’s (another set) ascorbic acid was also spotted as standard for the detection of 

antioxidant positive component. 

Development of Chromatogram 

i. The chromatogram was developed by ascending technique. 

ii. Three solvent systems in the ratio mentioned before were kept in three jars. 
iii. Two plates were placed in each jar in such a manner that the sample spots were just above the solvent 

surface. 

iv. Filter papers were kept into each jar by wetting with respective solvent systems to keep those jars 

saturated and the jars were closed tightly. 

v. The plates were then removed from the jars and dried with a current of air suitably. 

Observation Antioxidant positive components detection 

1. After drying the plates, they were viewed under UV detector both in short (254 nm) and long (366 

nm) wavelength and various regions were marked with the help of a pencil. 

2. One plate from each solvent system was sprayed with 0.007886% ethanol solution of DPPH on it by 
spray gun. 

3. The plates were dried with a current of air suitably. 

Spots which were observed at longer wavelength were manifested by the symbol [ ] and spots which were 

observed at shorter wavelength were manifested by the symbol ( ). 

Quantitative Antioxidant Assay 

Apparatus 

 Test tubes

 Beakers

 Sonicator

 Pipette

 Electronic balance

 UV spectrophotometer

Reagents 

 Methanol

 0. 007886% DPPH in methanol solution

 DMSO (Dimethyl sulfoxide)

 Ascorbic acid (as positive control)
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Preparation of Sample 

Sample of the various fraction of Aristolochia tagala cham were prepared in the following way– 
 

No. Procedure 

1. 3mg of plant extract was taken in test with 3 mL of ethanol and shaken properly to 
make the stock solution. 

2. 1mL stock solution added with 9mL  ethanol to prepare 10mL sample solution 

3. 0.8mL stock solution added with 9.2mL ethanol to prepare 10mL sample solution 

4. 0.6mL stock solution added with 9.4mL ethanol to prepare 10mL sample solution 

5. 0.4mL stock solution added with 9.6mL ethanol to prepare 10mL sample solution 

6. 0.2mL stock solution added with 9.8mL ethanol to prepare 10mL sample solution 

7. 0.1mL stock solution added with 9.9mL ethanol to prepare 10mL sample solution 

8. 0.05mL stock solution added with 9.95mL ethanol to prepare 10mL sample solution 

Preparation of Standard 

Standard of the ascorbic acid was prepared in the same way adjusted to 10mL with ethanol. 

Preparation of 0.007886 % (w/v) DPPH 

7.8 mg of DPPH was dissolved in 100 mL methanol to prepare 0.007886 % (w/v) DPPH. 

Preparation of Blank 

2 mL ethanol was added in 6mL DPPH (0. 007886% ) which was used as blank. 

Methodology50 

i. At first 7 test tubes were taken to make aliquots of 7 conc. (8, 16, 32, 64, 128, 256 and 512 μg/mL) for 
plant extract (sample) and in another 7 test tubes were used to prepare the aliquots of 7 conc. (8, 16, 32, 

64, 128, 256 and 512 μg/mL) for ascorbic acid (standard) 

ii. Plant extract and ascorbic acid were weighed 3 times and dissolved in to make the required 

concentrations by dilution technique. Here ascorbic acid was taken as positive control. 

iii. DPPH was weighed and dissolved in ethanol to make 0. 007886% (w/v) solution. To dissolve 

homogeneously sonicator was used. 

iv. Another 7 fresh test tubes were taken and 1 mL of different concentration of plant extracts was taken in 

each test tube and 3 mL of DPPH in ethanol was added to each test tube. 

v. Then another 7 fresh test tubes were prepared for the standard as well and the procedure was followed as 

the previous time. 

vi. After mixing, the test tubes were tubes were kept in dark for 30 minutes to complete the reactions. Then 

UV spectrophotometer was used to measure at 517 nm. 

vii. % of inhibition was calculated as–% inhibition = [(Blank absorbance – Sample absorbance) / Blank 

absorbance] X 100 

viii. IC50 was determined from % inhibition vs. log conc. graph. 

Determination of Total Phenolic Content (TPC) 
 

Apparatus Reagents 

Test tubes Methanol 

Beakers Distilled water 
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Pipette Folin–Ciocalteu (FC) reagent 

UV spectrophotometer Gallic acid 

Electronic balance  

Volumetric flask  

Method for Determination of Total phenolic Content 

The total phenolic content of different fraction of Aristolochia tagala Cham ethanol extract as 

determined by the modified Folin–Ciocalteu method51. 

1. 0.5 ml of methanol solution of extract (l mg/ml) was mixed with 5 ml 10% (v/v) Folin–Ciocalteu 

reagent in where Folin–Ciocalteu reagent was dissolved in distilled water. 

2. Then 4 ml 7.5% w/v aqueous Sodium carbonate solution was added to the mixture. 

3. Blank was concomitantly prepared, containing 0.5 ml methanol, 5 ml 10% (v/v) Folin–Ciocalteu’s 

reagent dissolved in distilled water and 4 ml 7.5% w/v aqueous Sodium carbonate solution. 

4. The mixture was vortexed for 15 second and allowed to incubated in a thermostat at 400C for 30 

minutes. 

5. The absorbance was measured at λmax=765 nm against the blank by using spectrophotometer. 

The following equation was obtained from a standard Gallic acid calibration curve 

Y =5.547x – 0.0292; R² = 0.9533 

Where Y is the absorbance and x is the concentration of Gallic acid (mg/ml). 

Based on the measured absorbance, Gallic Acid Equivalent (GAE) was read (mg/ml) from the calibration 

line by using the following equation 
 

Then total phenolic content (TPC) in plant ethanol extract in Gallic acid equivalents (GAE) was calculated 

by using the following equation 

 

Total phenolic content value is expressed in terms of mg of Gallic acid equivalent (GAE) per gram of 

dry extract, which is a common reference compound. 

Determination of Total Flavonoid Content (TFC) 
 

Apparatus Reagents 

Test tubes Methanol 

Beakers Distilled water 

Pipette 5% w/v Sodium nitrite (NaNO2) 

UV spectrophotometer 10% w/v aluminum chloride (AlCl3) 

Electronic balance 1M sodium hydroxide (NaOH) 

Volumetric flask Quercetin 

Method for Determination of Total Flavonoids Content 

Flavonoids are well–known antioxidant constituents of plants and possess a broad spectrum of 
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chemical and biological activity, including radical scavenging properties 52. 

The total flavonoid content of ethanol extracts was determined according to Aluminum trichloride 

colorimetric method53. 

1.  1 ml methanol solution of ethanol extract (1 mg/ml) was mixed with 4 ml distilled water and 0.3 ml 5% 

(w/v) sodium nitrate solution. 

2. Five minutes later, 0.3 ml 10% (w/v) aluminum chloride was added to the mixture. 

3. After one minute 2 ml of 1 M sodium hydroxide solution was added to the mixture. 

4. The volume of the mixture was adjusted to 10 ml with distilled water. 
5. Blank was concomitantly prepared and the final blank solution contain 1 ml methanol,4 ml distilled 

water and 0.3 ml 5% sodium nitrate solution,0.3ml 10% aluminum chloride, aluminum chloride, 2 ml of 

1 M sodium hydroxide and the volume was adjusted to 10 ml with distilled water. 

6.  The mixture was vortexes for 15 seconds and the solution was allowed to stand for 30 min for reaction 

at room temperature. 

7.  The absorbance was measured at λ max = 510 nm against the blank by using spectrophotometer (double 

beam Shimadzu UV/ visible spectrophotometer. 

8. All determinations were performed in duplicate. 

The following equation was obtained from a standard quercetin calibration curve. 

Y = 0.4166x + 0.0269; R² = 0.9855 

Where Y is the absorbance and x is the concentration of quercetin (mg/ml). 

Based on the measured absorbance, quercetin equivalent (QE) was read (mg/ml) from the calibration line by 

using the following equation. 

 

Then total flavonoid content (TFC) in plant ethanol extract in quercetin equivalents (QE) was calculated by 

using the following equation. 

 

Total flavonoid content value is expressed in terms of mg of quercetin equivalent (QE)/gram of dry extract, 

which is a common reference compound. 

Determination of Total Tannin Content (TTC) 

 

Apparatus Reagents 

Test tube Ethanol 

Beaker Folin–Ciocalteu reagents 

Pipette Distilled water 

UV spectrophotometer 35% Na2CO3 

Electronic balanc Gallic acid (as positive control) 

Method for Determination of Total Tannin Content 

The tannins were determined using the Folin–Ciocalteu phenol reagents as reported by Amorim et al., 
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200854. Briefly 0.005 g of plant extract of Aristolochia tagala cham were mixed with 5 mL of ethanol 

separately & sonicated for 5 minutes. 

The total flavonoid content of n–hexane, DCM, Ethyl acetate and Water fraction were determined 

according to aluminum trichloride colorimetric method55. 

i. At first, 0.1 mL standard solution of each concentration (0.5, 0.4, 0.3, 0.2, 0.1 mg/mL) and 0.1 mL 
extract sample was taken separately in different test tubes. 

ii. 7.5 mL of distilled water was added to the each test tube. 

iii. Then 0.5 mL of FC reagent was added to the test tube. 

iv. 1mL of 35% Na2CO3 was added to the test tube and the solution was diluted Q.S. to 10 mL with 

distilled water. 

v. Then all test tubes vortex for 15 second and kept at room temperature for 30 minutes. 

vi. Then absorbance of the solution was measured at 725 nm. 

vii. Blank was prepared by following all the above steps except the addition of gallic acid and sample. 

The following equation was obtained from a standard gallic acid calibration curve 

y = 0.99x + 0.0663; R² = 0.9941 

Where y is the absorbance and x is the concentration of gallic acid (mg/ml). 

Based on the measured absorbance, gallic acid equivalent (GAE) was read (mg/ml) from the calibration line 

by using the following equation. 
 

Then total tannin content (TTC) in plant ethanol extract in gallic acid equivalents (GAE) was calculated by 

using the following equation. 

 

Total tannin content value is expressed in terms of mg of gallic acid equivalent (GAE)/gram of dry 

extract, which is a common reference compound. 

Evaluation of Antidiarrheal Activity by Castor oil induced diarrhea 

Materials 

 Hand gloves 

 1 mL syringe 

 3 mL syringe 

 Castor oil 

 Loperamide 

 Balance 

 Feeding needle 

 Beaker 

 Distilled water 

Study design 

The mice were randomly selected and divided into eight groups denoted to 10 groups consisting of 4 mice 
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in each group. Each group received a specific treatment i.e, control, reference, test sample etc. Each mouse 

was weighed properly and the doses of the test sample, reference and control substances were adjusted 

accordingly. 

Table 4.3: Experimental profiles to assess the antidiarrheal activity. 
 

Animal Group Treatment Dose (Per Kg–body 

weight) 

Rout of 

administration 

I (Control) 1% Tween –80 In water 10 mL Oral 

II (Standard) Loperamide 3 mg Oral 

III (Test group–I) n–hexane leaves extract 250 mg Oral 

IV (Test group–II) n–hexane leaves extract 500 mg Oral 

V (Test group–III) DCM plant extract 250 mg Oral 

VI (Test group–IV) DCM plant extract 500 mg Oral 

VII (Test group–V) Ethyl acetate plant 

extract 
250 mg Oral 

VIII (Test group– 

VI) 

Ethyl acetate plant 

extract 
500 mg Oral 

IX (Test group–VII) Water plant extract 250 mg Oral 

X (Test group–VIII) Water plant extract 500 mg Oral 

Experimental Animal 

Young Swiss–albino mice aged 6–7 weeks, average weight 22–30g were used for this experiment. The mice 

were purchased from Jahangirnagar University, Dhaka, Bangladesh. They were kept in standard 

environmental condition for one week for adaptation after their purchase and fed with formulated rodent 

food and water. 

Preparation of sample 

To prepare the test samples at the doses of 250 and 500 mg/kg body weight of samples were measured 
respectively. The extract was triturated in unidirectional manner by the addition of small amount of tween– 

80. After proper mixing of extract and tween–80, the distilled water was slowly added. The final volume 

was made 10 mL. 

Preparation of satandard 

For the preparation of standard loperamide at the dose of 3 mg/kg body weight, 3 mg equivalent loperamide 

was triturated with small amount of tween–80 and then adjusted with distilled water to make final volume 

10 mL. 

Methodology 56 

The mice were fed with the samples 1 hour prior to the oral administration of castor oil at a dose of 0.7mL 

per mouse. Individual mouse of each group was placed in separate cage having blotting paper placed in 

every cage lined with the floor to examine for the presence of diarrhea every hour for 4 hours after the 

castor oil administration. Number of stools or any fluid material that stained the blotting paper were counted 

at each successive hour during the 4 hours period and was noted for each mouse. The latent period of each 

mouse was also counted. At the beginning of each hour new blotting papers were placed for the old ones. 
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Evaluation of Antihyperglycemic Activity by Oral Glucose Tolerance Test 

Materials 

Apparatus Reagents 

Hand gloves Needle 

1 ml syringe Glucometre & strips 

3 ml syringe Powdered glucose 

Balance Tween–80 

Feeding needle Glibenclamide 
 Distilled water 

Experimental Animal 

Young Swiss–albino mice aged 6–7 weeks, average weight 22–30g were used for this experiment. The mice 

were purchased from Jahangirnagar University, Dhaka, Bangladesh. They were kept in standard 

environmental condition for one week for adaptation after their purchase and fed with formulated rodent 

food and water. 

Preparation of Standard 

For the preparation of standard Glibenclamide at the dose of 5 mg/kg body weight, 5 mg equivalent 

Glibenclamide was measured and triturated with small amount of tween–80 and triturated with small 

amount of tween–80 and then adjusted with distilled water to make final volume 10 mL. 

Preparation of Sample 

To prepare the test samples at the doses of 250 and 500 mg/kg body weight of samples were measured 

respectively. The extract was triturated in unidirectional manner by the addition of small amount of tween– 

80. After proper mixing of extract and tween–80, the distilled water was slowly added. The final volume 

was made 10 mL. 

Preparation of Glucose solution 

For the preparation of glucose solution at the dose of 10 g/kg body weight, 50 g glucose was measured in 
the electric balance and dissolved in 50 mL of distilled water. 

Experimental methodology57 

The experimental animals were tested in a fasting state (having no food or drink except water for at least 12 

hours but not greater than 16 hours). The mice were randomly selected and divided into ten groups denoted 

consisting of 5 mice in each group. Each group received a specific treatment i.e. negative control, positive 

control and the test samples. Each mouse was weighed properly and the doses of the test samples, reference 

and control substances were adjusted accordingly. After the selection and weighing the mice for control, 

standard and test groups the test samples, standard and control solution, according to the respective dose, 

were given orally by means of a feeding needle. After 30 minutes later, to all groups glucose solution (2 

gm/kg body weight) was administered orally with the help of a feeding needle. Blood glucose levels were 

measured at 0 minutes, 30 minutes, 90 minutes and 150 minutes after glucose administration57-60. For 

determination of blood glucose level, blood sample was collected by piercing the tail tips with a sharp 

needle. After collection of blood, the tail tips were exposed to povidone iodine ointment to counteract the 

possibility of infection and inflammation. The blood glucose level is determined by using the glucometer 
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and compatible blood glucose strips. The blood glucose level was measured in mmol/L (Bnouham et al., 

2003). 

Table 4.4: Experimental profile to assess the effect of plant extracts in antihyperglycemic activity test. 
 

Animal Group Treatment Dose (Per Kg–body weight) Rout of administration 

I (Control) 1% Tween –80 In water 10 mL Oral 

II (Standard) Glibecinamide 5 mg Oral 

III (Test group–I) n–hexane fraction 250 mg Oral 

IV (Test group–II) n–hexane fraction 500 mg Oral 

V(Test group–III) DCM fraction 250 mg Oral 

VI (Test group–IV) DCM fraction 500 mg Oral 

VII (Test group–V) Ethyl acetate fraction 250 mg Oral 

VIII (Test group–VI) Ethyl acetate fraction 500 mg Oral 

IX (Test group–VII) Water fraction 250 mg Oral 

X (Test group–VIII) Water fraction 500 mg Oral 

Evaluation of Anthelmintic Activity 

Materials 

 Pipettes (10 ml) 

 Measuring cylinder 

 Volumetric flask (100 ml) 

 Petri dish 

 Beaker 

 Balance 

Experimental pathogens 

Live adult helminths Paramphistomum cervi was collected from freshly slaughtered cattle at local abattoirs 

of Gallamari, Khulna, Bangladesh. Helminths will be properly cleaned and kept in 0.9% phosphate– 

buffered saline (PBS) of pH 7.4 at the temperature of 37±1ºC until the performance of test. PBS was 

prepared by dissolving 0.2 g KCl, 1.78 g Na2HPO4, 0.27 g KH2PO4 and 8.01 g NaCl in 1 L of distilled 

water to get isotonic solution. All the chemicals including liquid solvents used in the present investigation 

were of analytical grade. 

Study design 

Anthelmintic activity of the extract was investigated on live parasites and Paramphistomum cervi (P. cervi) 

of cattle. The parasites were divided into different groups consisting of six parasites in each group. Extract 

at the concentrations of 25, 50,100 and 200 mg/mL and reference standard albendazole (collected from 

Beximco pharmaceutical Ltd., Bangladesh) at the concentrations of 15 mg/mL of 10 mL in PBS were 

prepared and transferred to Petri dishes. Control group was treated with 0.1% tween–80 in PBS. Six 

parasites were placed in each Petri dish and observed. The time of paralysis was recorded when no 

movement was observed unless shaken vigorously. The death time was recorded after evaluating that the 

parasites did not move when shaken vigorously, dipped in warm water (50°C) or subjected to external 
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stimuli. Anthelmintic activity is expressed as the time required for paralysis and death of parasites as 

compared to control. 

Preparation of sample 

To prepare the suspension of ethanol extract of Aristolochia tagala cham at the concentrations of 25, 50,100 

and 200 mg/mL; 0.25 0.5,1 and 2gm of extract were taken and triturated with 0.2% v/v of Tween 80 as a 

suspending agent and final volume was made to 10 mL for respective concentration with PBS. For the 

preparation of standard albendazole at concentrations of 15 mg/mL, 150 mg of albendazole powder were 

taken and triturated with 0.2% v/v of Tween 80 as a suspending agent and final volume was made to 10 mL 

for respective concentration with PBS. 

Preparation of Standard 

For the preparation of standard albendazole at concentrations of 10 mg/mL 15 mg/mL 100 mg and 150 mg 

of albendazole powder were taken and triturated with 0.2% v/v of tween 80 as a suspending agent and final 

volume was made to 10 mL for respective concentration with PBS. 

Experimental Methodology58 

i. 10 mL of control, standard and extract of each concentration were taken in different Petri dishes. 

ii. Six parasites were taken in each different Petri dishes. 

iii. Time taken for paralysis for each parasite was recorded. 

iv. Time taken for death for each parasite was recorde 

RESULT & DISCUSSION: PHYTOCHEMICAL SCREENING 

Extraction 

Extraction is the separation of medicinally active portions of plant (and animal) tissues using selective 

solvents through standard procedures. The products so obtained from plants are relatively complex mixtures 

of metabolites, in liquid or semisolid state or (after removing the solvent) in dry powder form and are 

intended for oral or external use1. 

As a result of modern extraction, isolation techniques and pharmacological testing procedure, new plant 

drugs usually find their way into medicine as purified substances rather than in the form galenical 

preparations. The precise mode of extraction naturally depends on the texture and water content of the plant 

material being extracted. There are two type of procedure for obtaining organic constituents– 

a. Cold extraction 

b. Hot extraction. 

The extract obtained is then concentrated and constituents are separated by different methods such as 
chromatography. As a standard precaution against loss of material, concentrated extracts should be stored in 

the refrigerator. 

25.7 gm crude extract of Aristolochia tagala cham was obtained from 650 gm of dried powder material. 
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Therefore, yield value (%) = × 100 % 

= 4 % 

Partitioning 

Partitioning is a process in which liquid–liquid extraction is done to separate the components of a mixture 

between two immiscible solvent phases of different densities60. Typically, one of the phases will be 

aqueous, and the other a non–polar lipophilic organic solvent such as ether, dichloromethane, chloroform, or 

ethyl acetate60. Partitioning processes include removal of soluble compounds from a solid matrix, such as 

occurs in brewing coffee or tea, or in decaffeinating coffee with liquid carbon dioxide. In the organic 

chemistry laboratory, however, partitioning almost always refers to the transfer of compounds from one 

liquid solvent to another liquid solvent60. 

25.7 gm crude ethanolic extract was subjected to fractional separation using four different solvent and the 

amount of extract is given beow. 

Table:5.1: Amount of extract in different solvent. 
 

Extract name Amount (gm) 

n–hexane 15.6 gm 

DCM 1 gm 

Ethyl acetate 700 mg 

Water 7 gm 

Phytochemical screening 

The plant kingdom represents an enormous reservoir of biologically active compounds with various 

chemical structures and protective/disease preventive properties (Phytochemical). This Phytochemical,  

often secondary metabolites present in smaller quantities in higher plants, include the alkaloids, steroids, 

flavonoids, tannins, and many others. Nearly 50% of drugs used in medicine are of plant origin, and only a 

small fraction of plants with medicinal activity has been assayed. The phytochemicals isolated are then 

screened for different types of biological activity44. 

The experimental findings from the study of Aristolochia tagala cham plant various fraction showed the 

presence or absence of the following organic compounds as listed below: 

Table: 5.2: Result of chemical group test of Aristolochia tagala 
 

Constituents 
n–hexane 

fraction 
DCM fraction 

Ethyl acetate 

fraction 
Water fraction 

Reducing sugar + + _ _ 

Tannins + + + + 

Flavonoids + + + _ 

Saponins _ _ _ + 

Gums _ + _ _ 

Steroids + + _ _ 

Alkaloids + + _ _ 

Glycosides _ + _ _ 

Protein + + + _ 
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+ = Presence; – = Absence 

 
 

 

Acidic compounds + + + _ 

Terpenoids + + + _ 

Phenolic compounds + + + _ 
 

The experimental findings from the study showed that– 

 n–hexane extract of Aristolochia tagala has organic compounds like– 

Tannin, Flavonoid, Alkaloid, Protein, Terpenoid, Reducing sugar, Phenolic and Acidic compounds. 

 DCM extract of Aristolochia tagala cham has organic compounds like– Reducing sugar, Tannin, 

Flavonoid, Steroids, Glycosides, Protein, Terpenoid, Phenolic and Acidic compounds. 

 Ethyl acetate extract of Aristolochia tagala cham has organic compounds like– Tannin, Flavonoid, 
Protein, Terpenoid, Phenolic and Acidic compounds. 

 Water extract of Aristolochia tagala cham has organic compounds like– Tannin, Saponin, Phenolic 

compounds. 

In the current study, phytochemical properties of Aristolochia tagala cham were evaluated. Phytochemical 

group test of the extracts of Aristolochia tagala plants revealed the presence of phytochemical compounds 

such as phenolic, tannins, flavonoids, terpenoids, and alkaloids21. In Aristolochia tagala Cham methanol 

extract it was observed that it contained compounds such as phenolics, tannins, flavonoids, terpenoids, etc., 

exhibited antioxidant capacity21. A wide variety of flavonoids are present in the 95% methanol A. tagala 

dried leaves extract . The presence of flavonoids gives credence to the use of A.tagala in treating fever and 

dysentery24. Phenols like gentisic acid, pyragallol, 2–methyl resorcinol, orcinol, catechol and sugars like 

ribose, rhamnose, galactose, and glucose were identified in A. tagala. leaves. Naturally occurring phenolic 

compounds have free radical scavenging properties38. The result obtained is compatible with one of the uses 

of A.tagala preparation in traditional medicine for rheumatism, cancer, hepatic disorder and aging disease 

.The alkaloid, berberine was identified leaf samples of A. tagala. In vitro experimental and clinical results 

indicate that berberine as an excellent disinfectant and use in tooth ache39. GCMS analysis of the plant 

samples showed the presence of sesquiterpenes, which decrease the progression of cancer25. The results of 

the study showed that Aristolochia species demonstrated a strong antioxidant, anticancer and antibacterial 

activity and deserve detailed pharmacological studies32. 

They are precursors for the synthesis of useful drugs and are safe for human health58. Most of the 

phytochemicals such as phenols, tannin, glycoside terpenoid and steroids can reduce bowel syndrome, blood 

sugar and also show anthelmintic action59. 

The phytochemical tests carried out on Aristolochia tagala Cham extract revealed the presence of several 

important constituents which might be responsible for its traditional medicinal uses. 

RESULT & DISCUSSION: ANTIOXIDANT ASSAY 

DPPH free Radical Scavenging activity test 

Free radicals are metastable chemical species which, after being generated in vivo as byproducts of various 

biochemical reactions, tend to rob electrons from the molecules in the immediate surroundings in order to 
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replace their own losses. These radicals may be envisaged as molecular sharks, which if not scavenged 

effectively on time, are capable of damaging crucial bio–molecules including those present in cell 

membranes, mitochondria, DNA etc. and thus predisposing various pathophysiological states 50 . The role 

of free radicals, especially of the so called ‘reactive oxygen species’ (ROS), has been well–established in 

the pathogenesis of many disease conditions such as rheumatoid arthritis, hemorrhagic shock, 

cardiovascular disorders, cystic fibrosis, some metabolic disorders, neurodegenerative diseases (e.g. 

Parkinsonism, Alzheimer’s disease), gastrointestinal ulcerogenesis, AIDS and even early senescence61 . 

Antioxidants can take the form of enzymes in the body, vitamin supplements, or industrial additives and act 

as radical scavengers. They are routinely added to metals, oils, foodstuffs, and other materials to prevent 

damage caused by free radicals. Antioxidants halt the chain reaction initiated by free radicals. Some 

antioxidants donate electrons to stabilize and neutralize the dangerous free radicals. Other antioxidants work 

against the molecules that form free radicals, destroying them before they can begin the domino effect that 

leads to oxidative damage62. Several plant extracts and different classes of phytochemicals have been found 

to have quite prominent antioxidant activity. The objective of the present study was to investigate both the 

qualitative and quantitative in vitro antioxidant activity of various fraction of Aristolochia tagala . 

Test for Qualitative Antioxidant activity 

Optimum diluted stock solutions are spotted on pre–coated silica gel TLC plates and the plates are 

developed in solvent systems of different polarities (polar, medium polar and non–polar) to resolve polar and 

non–polar components of the extract. The plates are dried at room temperature and are sprayed with 0.004% 

2, 2–diphenyl–1–picryl hydrazyl (DPPH) in ethanol. DPPH forms deep pink color when it is dissolved in 

ethanol. When it is sprayed on the chromatogram of the extract, it forms pale yellow or yellow color which 

indicates the presence of antioxidants. Bleaching of DPPH by the resolved bands is observed for 10 minutes 

and the color changes (yellow on purple background) are noted63. 

Thin Layer Chromatography (TLC) 
 

Thin Layer Chromatography (TLC) is a chromatographic technique that is useful for separating organic 

compounds. Because of the simplicity and rapidity of TLC, it is often used to monitor the progress of 

organic reactions and to check the purity of products. TLC is a method of analysis in which the stationary 

phase (a finely divided solid) is spread as a thin layer on a rigid supporting plate and a liquid (mobile phase) 

is allowed to migrate across the surface of the plate. In this process, the separation takes place on a planar 

surface and the mobile phase flow across the plate by capillaryaction. The main purpose of this technique is 
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to detect polar, non– polar and medium polar groups present in the plant extract under UV light at short 

(254nm) and long (360nm) wavelength64. 
 

Figure 6.1: Comparison of TLC plate for different fraction of Aristolochia tagala cham extract with 

Standard (Ascorbic acid) after applying 0.004% DPPH solution of ethanol. 

TLC analysis for antioxidant constituents 

Antioxidant constituents of studied leaves were analysis by TLC. Phenolic compounds such as phenolic 

acid, flavonoid and tannin are commonly found in plants, and they have been reported to have multiple 

biological effects, including antioxidant activity65-68. Different fractions of ethanol extract were subjected to 

TLC. The plates were developed in n–hexane: Ethyl acetate (2:1), CHCl3: CH3OH (5:1), CHCl3: CH3OH: 

H2O (40:10:1). All developed plates were sprayed with 0.004% DPPH reagent to give antioxidant 

constituents. Plate sprayed with DPPH reagent showed the present of some spots, with yellow color 

corresponding with antioxidant behavior. The active antioxidant constituents of the extract were detected in 

sunlight as yellow spots produced via reduction of DPPH by resolved bands against purple back ground on 

the TLC plate69-70. Ascorbic acid was used as a reference compound. 

Test for Quantitative Antioxidant activity (DPPH free Radical Scavenging) 

The antioxidant potential of the ethanol extract is determined on the basis of their scavenging activity of the 

stable 2, 2–diphenyl–1–picryl hydrazyl (DPPH) free radical. DPPH is a stable free radical containing an odd 

electron in its structure and usually utilized for detection of the radical scavenging activity in chemical 

analysis. The aliquots of the different concentrations (8–512 μg/mL) of the extract were added to 3 mL of 

0.004% w/v solution of DPPH. Absorbance at 517 nm was determined after 30 min, and IC50 (Inhibitory 

conc. 50%) is determined. IC50 value denotes the concentration of sample required to scavenge 50% of the 

DPPH free radicals44. 
 

Figure 6.2: A typical free radical scavenging reaction of DPPH 
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Data Presentation 

Table: 6.1: The results from the DPPH free radical scavenging of ascorbic acid 
 

Conc. (μg/mL) Log conc. Abs. 1 Abs. 2 Avg. Absorbance %inhibition IC50 μg/mL) 

Control 0 0.700 0.705 0.703 0  

 

 

30.20 

8 0.90 0.507 0.510 0.508 27.74 

16 1.20 0.471 0.473 0.472 32.86 

32 1.51 0.418 0.421 0.419 40.33 

64 1.81 0.309 0.311 0.310 55.90 

128 2.11 0.212 0.215 0.213 69.70 

256 2.41 0.170 0.174 0.172 75.53 

512 2.71 0.102 0.106 0.104 85.21 

 

Figure 6.3: Absorbance vs. log concentration graph for standard (ascorbic acid) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 6.4: % inhibition DPPH vs. concentration graph for standard (ascorbic acid) 
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Table 6.2: DPPH Scavenging Assay of Aristolochia tagala cham n–hexane fraction 
 

Conc. 
(μg/mL) 

Log 

conc. 
Abs. 1 Abs. 2 

Avg. 

Absorbance 
%inhibition IC50 (μg/mL) 

Control 0 0.700 0.705 0.703 0  

 

 

 

112.20 

8 0.90 0.647 0.649 0.648 7.82 

16 1.20 0.620 0.622 0.621 11.66 

32 1.51 0.540 0.546 0.543 22.76 

64 1.81 0.423 0.424 0.424 39.69 

128 2.11 0.342 0.351 0.347 50.64 

256 2.41 0.239 0.243 0.241 65.72 

512 2.71 0.126 0.120 0.123 82.50 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 6.5: Absorbance vs. log concentration graph for A. tagala n–hexane fraction. 

 

Figure 6.6: % inhibition DPPH vs. concentration graph for A. tagala cham n–hexane fraction 
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Table 6.3: DPPH Scavenging Assay of Aristolochia tagala aerial DCM parts extract 
 

Conc.(μg/ml) Log 

conc. 

Absorbance 

1 

Absorbance 

2 

Average 

Absorbance 

% of 

Inhibition 

IC50 

(μg/ml) 

Control 0 0.700 0.705 0.703 ––– 141.24 

8 0.90 0.531 0.529 0.530 24.61 

16 1.20 0.488 0.476 0.482 31.43 

32 1.51 0.347 0.321 0.334 52.49 

64 1.81 0.307 0.309 0.308 56.19 

128 2.11 0.269 0.264 0.267 62.02 

256 2.41 0.208 0.205 0.207 70.55 

512 2.71 0.140 0.146 0.143 79.66 

 

Figure 6.7: Absorbance vs. log concentration graph for A. tagala Cham DCM fraction 
 

Figure 6.8: % inhibition DPPH vs. concentration graph for A. tagala Cham DCM fraction 
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Table 6.4: DPPH Scavenging Assay of A. tagala ethyl acetate fraction 
 

Conc.(μg/ml) Log 

conc. 

Absorb. 1 Absorb. 2 Average 

Absorbance 

% of 

Inhibition 

IC50 

(μg/ml) 

Control 0 0.700 0.705 0.703 0  

 

 

 

 

72.44 

8 0.90 0.626 0.618 0.622 8.14 

16 1.20 0.595 0.593 0.594 10.93 

32 1.51 0.540 0.548 0.544 15.93 

64 1.81 0.451 0.455 0.453 25 

128 2.11 0.346 0.344 0.345 35.81 

256 2.41 0.275 0.269 0.272 43.14 

512 2.71 0.151 0.160 0.156 54.71 
 

Figure 6.9: Absorbance vs. log concentration graph for Aristolochia tagala ethyl acetate fraction 
 

Figure 6.10: Absorbance vs. log concentration graph for Aristolochia tagala cham Ethyl acetate fraction . 

Table 6.5: DPPH Scavenging Assay of Aristolochia tagala cham water fraction 

Conc.(μg/mL) Log 
conc. 

Abs. 1 Abs. 2 Avg. 
Absorbance 

%inhibition IC 50(μg/mL) 

Control 0 0.700 0.705 0.703 0 231.74 

8 0.90 0.659 0.662 0.661 6.05 

16 1.20 0.638 0.634 0.636 9.53 
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32 1.51 0.605 0.607 0.606 13.80  

64 1.81 0.526 0.528 0.527 25.04 

128 2.11 0.435 0.437 0.436 37.98 

256 2.41 0.332 0.332 0.332 52.77 

512 2.71 0.141 0.143 0.142 79.80 
 

 

Figure 6.11: Absorbance vs. log concentration graph for Aristolochia tagala cham Water fraction. 
 

 

Figure 6.12: % inhibition DPPH vs. concentration graph for Aristolochia tagala Water fraction 

Table 6.6: DPPH scavenging capacity of Ascorbic acid and different fraction of Aristolochia tagala cham 

extract 
 

Name of extract IC50 (μg/ml) 

Ascorbic acid 30.20 

n–hexane 112.20 

DCM 141.24 

Ethyle acetate 72.44 

Water 231.74 

A rapid, simple and inexpensive method to measure antioxidant capacity of plant extract involves the use of 

the free radical, DPPH. DPPH is widely used to test the ability of compounds to act as free radical 
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scavengers or hydrogen donors, and to evaluate antioxidant activity. It has also been used to quantify 

antioxidants in complex biological systems in recent years. The DPPH method can be used for solid or 

liquid samples and is not specific to any particular antioxidant component, but applies to the overall 

antioxidant capacity of the sample19 . 

Different fraction s of Aristolochia tagala Cham were subjected to DPPH radical scavenging assay. All 

extracts showed antioxidant activity which, in the present case, is directly proportional to the concentration. 

At 512 µg/ml, Aristolochia tagala Cham ethyl acetate fraction s exhibited the highest activity, comparable 

to the reference compound ascorbic acid. It also showed the lowest IC50 value (72.24 µg/ml), which denotes 

the highest antioxidant activity among the four extracts. A low IC50 value indicates high antioxidant 

activity70-71. In Aristolochia tagala Cham methanol extract it was observed that it contained compounds 

such as phenolics, tannins, flavonoids, terpenoids, etc., exhibited antioxidant capacity32. Naturally occurring 

phenolic compounds have free radical scavenging properties.25 Among four fraction s we found better 

quantity of phenolic, flavonoid and tannin compounds in Ethyl acetate fraction so it gives better antioxidant 

activity than other. 

These plants contain aristolochic acid and terpenoids. The antioxidative effect is mainly due to phenolic 

components, such as phenolic acids, and phenolic diterpenes (Shahidi et al., 1992). The antioxidant activity 

of phenolic compounds is mainly due to their redox properties, which can play an important role in 

absorbing and neutralizing free radicals, quenching singlet and triplet oxygen, or decomposing peroxides 

(Osawa, 1994). In A. longa the total phenolics were estimated as 1.47 mg and free radical scavenging 

activity of these phenols were estimated by Djeridane et al. (2006). Phenolic compounds are also thought to 

be capable of regenerating endogenous tocopherol, in the phospholipid bilayer of lipoprotein particles, back 

to its active antioxidant form. They are also known to inhibit various types of oxidizing enzymes. These 

potential mechanisms of antioxidant action make the diverse group of phenolic compounds an interesting 

target in the search for health-beneficial phytochemicals (Halliwell and Gutteridge, 1989; Hall and Cuppett, 

1997). 

Estimation of Total Phenolic Content 

Phenolics or polyphenols are secondary plant metabolites that are ubiquitously present in plants and plant 

products. Many of the phenolics are responsible for reduced risk of developing chronic diseases 

(cardiovascular disease, cancer, diabetes, etc.), due to their antioxidant activities. Phenolic compounds 

contribute to the overall antioxidant activities of plants mainly due to their redox properties. Generally, the 

mechanisms of phenolic compounds for antioxidant activity are neutralizing lipid free radicals and 

preventing decomposition of hydroperoxides into free radicals72. 

Table 6.7: UV Absorbance of Gallic acid (standard) at 765 nm. 
 

Concentration (mg/ml) Absorbance 1 Absorbance 2 Average 

0.15 0.774 0.765 0.769 

0.1 0.636 0.624 0.63 

0.08 0.351 0.352 0.351 

0.06 0.302 0.307 0.305 

0.04 0.18 0.178 0.179 

0.02 0.087 0.086 0.087 
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Figure 6.13: Total phenolic content determination of Aristolochia tagala extract with the help of galic acid 

standard calibration curve. 

Table 6.8: UV absorbance of sample at 765 nm. 
 

Sample extract 1st Reading 2nd reading Average 

n–hexane extract 0.451 0.460 0.456 

DCM extract 0.652 0.669 0.661 

Ethyl acetate extract 0.317 0.314 0.316 

Water extract 0.510 0.534 0.522 

Table 6.9: Determination of phenolic content of various fraction of Aristolochia tagala  plant extracts. 
 

Sample Average Absorbance at 765 GAE TPC (mg GAE/g) 

n–hexane extract 0.456 0.088 88 

DCM extract 0.661 0.124 124 

Ethyl acetate extract 0.316 0.0621 62.01 

Water extract 0.522 0.099 99 

 

Fig.6.14: Total phenolic content of Aristolochia tagala extract. 
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Estimation of Total Flavonoid Content 

Flavonoids (or bioflavonoids) (from the Latin word flavus meaning yellow, their color in nature) are a class 

of plant secondary metabolites. These are the most common group of polyphenolic compounds that are 

found ubiquitously in plants. These are widely distributed in plant fulfilling many functions73. Flavonoids 

and other plant phenolics are especially common in leaves, flowering tissues and woody parts such as stems 

and bark. They are important in plant for normal growth development and defense against infection and 

injury73. Flavonoids are the most important pigments for flower coloration producing yellow or red/blue 

pigmentation in petals. Those colors are a mean to attract pollinator animals. They also protect plants from 

attack by microbes and insects. These plant secondary metabolites also show anti–allergic, anti– 

inflammatory, anti–microbial and anticancer activity74. Researchers have become interested in flavonoids 

and other phenolic for their medicinal properties, especially their potential role in the prevention of cancer 

and heart diseases75. 

Table 6.10: UV Absorbance of Quercetin (standard) at 510 nm. 
 

Concentration (mg/ml) Absorbance 1 Absorbance 2 Average 

1 0.774 0.765 0.770 

0.75 0.636 0.624 0.63 

0.50 0.351 0.352 0.352 

0.25 0.302 0.307 0.305 

0 0.18 0.178 0.179 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 6.15: Total Flavonoid content determination of Aristolochia tagala extract with the help of Quercetin 

standard calibration curve. 

Table 6.11: UV Absorbance of Aristolochia tagala at 510 nm 
 

Sample extract 1st Reading 2nd reading Average 

n–hexane extract 0.472 0.480 0.476 

DCM extract 0.174 0.180 0.177 

Ethyl acetate extract 0.235 0.241 0.238 

Absorbance vs Conc. of Quercetin 
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Water extract 0.031 0.035 0.033 

Table 6.12: Determination of Flavonoid content of Aristolochia tagala extracts 
 

Sample Average absorbance at 510 nm QE TFC (mg QE/g) 

n–hexane extract 0.476 1.078012 1078 

DCM extract 0.177 0.360298 360 

Ethyl acetate extract 0.238 0.506721 507 

Water extract 0.033 0.014642 15 

 

Fig.6.16: Total Flavonoid content of Aristolochia tagala extract. 

Estimation of Total Tannin Content 

Tannin is an astringent, bitter plant polyphenolic compound that binds to and precipitates proteins and 

various other organic compounds including amino acids and alkaloids. The tannin compounds are widely 

distributed in many species of plants, where they play a role in protection from predation, and perhaps also as 

pesticides, and in plant growth regulation65. Tannins have marked anti–tumor, anti–viral, and anti–HIV 

activities along with inhibition of lipid peroxidation and plasmin, mediation of DNA nicking and 

amelioration of renal failure etc66. 

Table 6.13: UV Absorbance of Gallic acid (standard) at 725 nm. 
 

Concentration (mg/ml) Absorbance 1 Absorbance 2 Average 

0.5 0.560 0.558 0.559 

0.4 0.479 0.475 0.477 

0.3 0.346 0.344 0.345 
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0.2 0.265 0.267 0.266 

0.1 0.169 0.170 0.170 

 

 

 

Table 6.14: UV Absorbance of sample Aristolochia tagala at 725 nm 

 

Sample extract 1st Reading 2nd reading Average 

n–hexane extract 0.076 0.075 0.076 

DCM extract 0.096 0.082 0.089 

Ethyl acetate extract 0.162 0.164 0.163 

Water extract 0.116 0.116 0.116 

Table 6.15: Determination of Tannin content of various fraction of Aristolochia tagala plant extracts 
 

Sample Average Absorbance at 725 GAE TTC (mg GAE/g) 

n–hexane extract 0.0755 0.009293 9 

DCM extract 0.089 0.022929 23 

Ethyl acetate extract 0.163 0.097677 98 
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Water extract 0.116 0.050202 50 

 

Fig.6.18: Total Tanin content of Aristolochia tagala extract 

Different fractions of Aristolochia tagala Cham extracts have different TPC, TFC, and TTC levels [Figure 

6.14, 6.16, 6.18.] TPC in different fractions extracts of A. tagala plant was estimated through measure blue 

color intensity formed at λmax 765 nm. The maximum TPC was obtained in DCM (124 mg GAE/g of 

extract), followed by n–hexane (88 mg GAE/g of extract), aqueous (99 mg GAE/g of extract), and ethyl 

acetate (62 mg GAE/g of extract). TFC in the plant extracts studied by determining absorbance at 510 nm 

λmax. Maximum flavonoid content was obtained in n–hexane (1078 mg QE /g of extract) followed by ethyl 

acetate (507 mg QE /g of extract), DCM (360 mg QE /g of extract) and aqueous (15 mg QE/g of extract)70. 

TTC in different fractions extracts of A. tagala cham plant was estimated through measure absorbance at 

λmax 725 nm. The maximum TTC was obtained in ethyl acetate (97 mg GAE/g of extract), followed by 

aqueous (50 mg GAE/g of extract), DCM (23 mg GAE/g of extract), and n–hexane (9 mg GAE/g of 

extract). In Aristolochia tagala Cham methanol extract it was observed that it contained compounds such as 

phenolics, tannins, flavonoids, terpenoids, etc., exhibited antioxidant capacity. The roots of A. tagala crude 

aqueous–methanol extract also contain aristolochic acid I, aristolactam IIIa, beta–sitosterol, kaempferol, 

and stigmasterol35-36. A wide variety of flavonoids are present in the 95% methanol A. tagala dried leaves 

extract . The presence of flavonoids gives credence to the use of A.tagala in treating fever and dysentery25. 

Phenols like gentisic acid, pyragallol, 2–methyl resorcinol, orcinol, catechol and sugars like ribose, 

rhamnose, galactose, and glucose were identified in A. tagala. leaves. Naturally occurring phenolic 

compounds have free radical scavenging properties38. A. bracteolata and A. indica contains high amount of 

phenols and flavonoids 76. The result obtained is compatible with one of the uses of A.tagala preparation in 

traditional medicine for rheumatism, cancer, hepatic disorder and aging disease .The alkaloid, berberine was 

identified leaf samples of A. tagala. In vitro experimental and clinical results indicate that berberine as an 

excellent disinfectant and use in tooth ache39. The results of the study showed that Aristolochia species 

demonstrated a strong antioxidant, anticancer and antibacterial activity and deserve detailed 

pharmacological studies32. 
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RESULT & DISCUSSION: EVALUATION OF ANTIDIARRHEAL ACTIVITY 

Diarrhea is an alteration in the normal intestinal motility as well as bowel movement, characterized by 

increased frequency of bowel sound and movement, wet stool with or without blood, abdominal pain and 

discomfort with weakness. Clinically it is used to describe increased liquidity of stool, usually associated 

with increased frequency. Regardless of the understanding causes, treatment and prevention of diarrheal 

diseases, an estimated 4.6 million people, with 2.5 million children, die from diarrhea every year, 

particularly in developing countries76-77. Diarrhea may be acute or chronic. Acute diarrhea being the most 

common is usually caused by an infectious agent, even though drugs, poisons or acute inflammatory 

reactions can contribute a lot77. 

Likely, antibiotics and gut motility suppressing agents bid the other treatment option, wherein reverse 

dehydration, shorten the length of illness and reduce the period of time when an individual is infected78. 

Treatment with pharmacological agents that are pathogen specific or that suppress severe symptoms would 

be of benefit to patients suffering from prolonged diarrhea. Despite the availability of a vast spectrum of 

approaches for diarrheal management, a vast majority of the people of Bangladesh have been known to treat 

diarrhea with a variety of medicinal plants. 

Diarrhea was considered by the presence of stool or any fluid material that stained the blotting paper placed 

in every cage lined with the floor. Time taken before the first defecation was considered as the ‘Latent 

period’. The latent period and stool count after 4 hours of test group were compared with control group to 

evaluate antidiarrheal activity. Antidiarrheal agents increase latent period and decrease total stool count79. 

Table 7.1: Experimental profile to assess the effect of various fractions of extract in castor oil induced 

diarrhea in mice. 
 

Animal Group Treatment Dose (Per Kg–body weight) Rout of 

administration 

I (Control) 1% Tween –80 

In water 

10 ml Oral 

II (Standard) Loperamide 3 mg Oral 

III (Test group– 

I) 

n–hexane 

fraction 

250 mg Oral 

IV (Test group– 

II) 

n–hexane 

fraction 

500 mg Oral 

V (Test group– 

III) 

DCM fraction 250 mg Oral 

VI (Test group– 

IV) 

DCM fraction 500 mg Oral 

VII 

(Test group–V) 

Ethyl acetate 

fraction 

250 mg Oral 

VIII 

(Test group–VI) 

Ethyl acetate 

fraction 

500 mg Oral 

IX 

(Test group– 

Water fraction 250 mg Oral 
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VII)     

X 

(Test group– 
VIII) 

Water fraction 500 mg Oral 

Table7.2: Animal profile and dose used in castor oil induced diarrhea in mice. 
 

Group Administerd 

(dose) 

Mice 

no. 

Weight (gm) Amount admin. (ml) 

I (Control) 
 

_ 

C1 24 0.24 

C2 22 0.22 

C3 23 0.23 

C4 25 0.25 

II (Standard) Loperamide 

(3 mg/kg) 

S1 23 0.23 

S2 26 0.26 

S3 24 0.24 

S4 24 0.24 

III (Test group–I) n–hexane 
fraction 

(250 mg/kg) 

T1 22 0.22 

T2 24 0.24 

T3 23 0.23 

T4 26 0.26 

IV 

(Test group–II) 

n–hexane 

fraction 

(500 mg/kg) 

T1 24 0.24 

T2 25 0.25 

T3 23 0.23 

T4 25 0.25 

V 

(Test group–III) 

DCM fraction 

(250 mg/kg) 

T1 24 0.24 

T2 25 0.25 

T3 26 0.26 

T4 24 0.24 
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VI 

(Test group – IV) 

DCM fraction 
(500 mg/kg) 

T1 25 0.25 

T2 23 0.23 

T3 25 0.25 

T4 23 0.23 

VII 

(Test group –V) 

Ethyl acetate 

fraction 

(250 mg/kg) 

T1 22 0.22 

T2 24 0.24 

T3 23 0.23 

T4 25 0.25 

 

VIII 

(Test group–VI) 

 
Ethyl acetate 

fraction 

(500 mg/kg) 

T1 21 0.21 

T2 23 0.23 

T3 25 0.25 

T4 24 0.24 

IX 

(Test group–VII) 

Water 

fraction (250 

mg/kg) 

T1 22 0.22 

T2 24 0.24 

T3 23 0.23 

T4 23 0.23 

X 

(Test group– 

VIII) 

Water 

fraction (500 

mg/kg) 

T1 25 0.25 

T2 24 0.24 

T3 26 0.26 

T4 22 0.22 

Table 7.3: Effect of extract of various fractions of Aristolochia tagala on prolongation of the latent period of 

castor oil induced diarrhoeal episode in mice. 
 

Group Numbe 

of mice 

Latent 

period 

(min) 

Mean latent 

period (min) 

SD SEM 

 

I 

C1 31 
 

31.25 

 

5.8 

 

2.89 C2 39 
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(Control) 

1% tween–80 in 

water 

C3 25    

C4 30 

II 

(Standard) 

Loperamide 

3 mg/kg 

S1 165 
 

174.75 

 

8.18 

 

4.09 S2 171 

S3 182 

S4 181 

III 

(Test group) 

n–hexane fraction 

250 mg/kg 

T1 88 
 

97 

 

12.52 

 

6.26 T2 115 

T3 96 

T4 89 

IV 

(Test group) 

n–hexane fraction 

500 mg/kg 

T1 132 
 

120.5 

 

21.54 

 

10.77 T2 145 

T3 100 

T4 105 

V 

(Test group) 

DCM fraction 

250 mg/kg 

T1 79 
 

68.75 

 

10.97 

 

5.48 T2 65 

T3 55 

T4 76 

VI 

(Test group) 

DCM fraction 

500 mg/kg 

T1 90 
 

92.25 

 

6.55 

 

3.28 T2 102 

T3 88 

T4 89 

VII 

(Test group) 

Ethyl acetate 

T1 42 
 

38.75 

 

6.95 

 

3.47 T2 45 

T3 29 
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fraction T4 39     

250 mg/kg 
  

VIII T1 38 
 

57.25 

 

13.65 

 

6.82 
 

(Test group) T2 62 
  

Ethyl acetate T3 59 
fraction  

500 mg/kg 

T4 70 

IX T1 26 
 

30.75 

 

5.12 

 

2.56 
  

(Test group) T2 38 
  

Water fraction T3 29 

250 mg/kg 
 

T4 30 

X (Test group) T1 46 
 

36.5 

 

8.22 

 

4.11 Water fraction T2 38 
  

500 mg/kg T3 26 

 T4 36 

SD– Standard deviation; SEM– Standard error of mean 
 

Fig.7.1: Effect of various fraction of Aristolochia tagala cham plant extract on latent period of defecation in 

castor oil induced diarrheal episode in mice. [p < 0.05(*);p<0.005(**), p < 0.0001(***)] 
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Table 7.4: Effect of extract of Aristolochia tagala on stool count in castor oil induced diarrheal episode in 

mice. 
 

 

Group 

Number 

of 

mice 

No. of 

stool after 

4 h. 

Mean 

no. of 

stool 

% inhibition 

of 

defecation 

 

SD 

 

SEM 

I C1 21  

 

20.3 

 

 

––– 

 

 

2.98 

 

 

1.49 
(Control) 

1% tween–80 in 

C2 17 

C3 24 

water C4 19 

II S1 03  

 

3.0 

 

 

85.22 

 

 

0.81 

 

 

0.41 
(Standard) 

Loperamide 

S2 02 

S3 03 

3 mg/kg S4 04 

III T1 11  

 

10.3 

 

 

49.26 

 

 

1.50 

 

 

0.75 

(Test group) T2 09 

n–hexane T3 09 
fraction 

T4 12 
250 mg/kg 

IV T1 07  

 

8.3 

 

 

59.11 

 

 

1.26 

 

 

0.63 

(Test group) T2 10 

n–hexane T3 08 
fraction 

T4 08 
500 mg/kg 

V T1 16  

 

14.3 

 

 

29.56 

 

 

1.71 

 

 

0.85 
(Test group) 

DCM fraction 

T2 15 

T3 12 

250 mg/kg T4 14 

VI T1 12  

 

12 

 

 

40.89 

 

 

2.94 

 

 

1.47 

(Test group) T2 16 

DCM fraction T3 11 

500 mg/kg T4 09 

VII 

(Test group) 

Ethyl acetate 

T1 22 
 

17 

 

16.25 

 

3.37 

 

1.68 T2 15 

T3 16 
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fraction 

250 mg/kg 

 

T4 15 
    

VII T1 16  

 

16.8 

 

 

17.24 

 

 

0.96 

 

 

0.48 

(Test group) T2 18 

Ethyl acetate T3 16 
fraction 

T4 17 
250 mg/kg 

IX T1 18  

 

19.5 

 

 

3.94 

 

 

1.29 

 

 

0.65 

(Test group) T2 21 

Water fraction T3 20 

250 mg/kg 
T4 19 

X 
T1 17  

 

16.3 

 

 

19.70 

 

 

2.98 

 

 

1.48 

T2 13 
(Test group) 

Water fraction T3 15 

500 mg/kg T4 20 

SD– Standard deviation; SEM– Standard error of mean 
 

Figure 7.2: Effect of various fraction of Aristolochia tagala cham plant extract on the basis of % 

inhabitation of defecation in castor oil induced[p < 0.05(*);p<0.005(**), p < 0.0001(***)] 

In the present study the antidiarrheal activity of various fraction Aristolochia tagala cham extract were 

evaluated in castor oil induced diarrheal mice. In the castor oil induced diarrheal mice, of ethanol extract of 
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Aristolochia tagala cham mainly n–hexane and DCM fractions at the doses of 250 and 500 mg/kg body 

weight of mice significantly decreased the total number of faeces as well as delayed the onset of diarrhea in 

a dose dependent manner when compared to vehicle–treated negative control group. In this experiment 

Loperamide was used as positive control for antidiarrheal activity. We compared the antidiarrheal effect of 

the test extract at 500 mg/kg body weight with the effect of 250 mg/kg body weight dose. We found that the 

antidiarrheal effect of n–hexane & DCM fraction at dose 500 mg/kg was significantly higher than that with 

250 mg/kg dose and the difference is statistically significant (P<0.0001) . This finding further suggests that 

the test extract exerts antidiarrheal activity in a dose dependent manner. Percent inhibition of defecation of 

n–hexane fraction at doses 250 and 500 mg/kg body weight was 49.26 and 59.11 and DCM fraction at doses 

250 and 500 mg/kg body weight was 29.56 and 40.89 respectively whereas standard loperamide (3 mg/kg) 

was 85.22. 

Medicinal plants have been investigated for their activity in gut motility, intestinal transit, and water 

absorption or reduce intraluminal fluid accumulation 56, 79. Diarrhea refers to excess passage of watery stools 

which is caused by decreased consistency or increased frequency of bowel movements. The possible 

mechanism of diarrhea would be the change in active ion transport system either by increasing chloride 

secretion or decreasing sodium absorption. It may also include the increase in luminal osmolality, change in 

intestinal motility and increase in tissue hydrostatic pressure56 . Among the all mechanisms, castor oil 

induces diarrhea by stimulating intestinal motility and secretory processes 47. Antidiarrheal activity and 

antidysenteric properties of medicinal plants were found to be due to the presence of tannins, alkaloids, 

saponins, flavonoids, steroids and/or terpenoids56, 80. These classes of compounds identified in our extract 

could be responsible for antidiarrheal activity. This can be due to the fact that the steroid present in extract 

increased the reabsorption of water and Na + and water by decreasing intestinal motility as observed in the 

decrease of intestinal transit by charcoal meal (Longanga et al., 2000). 

RESULT & DISCUSSION: EVALUATION OF ANTIHYPERGLYCEMIC 

ACTIVITY (OGTT) 

Diabetes mellitus, is a chronic metabolic disorder characterized by a high blood glucose concentration– 

hyperglycemia (fasting plasma glucose > 7.0 mmol/L or plasma glucose > 11.1 mmol/L 2 hours after a 

meal) and gross derangement in carbohydrate, protein, and fat metabolism – caused by insulin deficiency, 

often combined with insulin resistance81. It has been reported that the chronic hyperglycemia of diabetes is 

associated with complications like renal failure, coronary artery disorder, neurological complications, 

cerebrovascular disease, blindness, limb amputation, long term dysfunctions and failure of various organs 

and eventually premature death81. 

Type 1 diabetes results from inadequate synthesis of insulin by cells of the pancreas, while type II diabetes 

is characterized primarily by insulin resistance (a condition in which bodies don’t use insulin correctly) or 

cell dysfunction82. Management of this disease may include lifestyle modifications, diet, exercise, and long 

term use of oral hypoglycemic agents or insulin therapy. Recently, phyto–medicines gains greater 

importance compared to synthetic antidiabetic drugs due to several adverse effects of the synthetic drugs. It 

has been assumed that plant based drugs are considered to be less toxic and free from adverse effects in 

comparison to modern allopathic medicines. 

Postprandial hyperglycemia, an excessive increase of blood glucose within a short period of time caused by 

absorbing substantial glucose in small intestine and abnormal glycemic control, is an important risk factor 

for cardiovascular diseases and is involved in the pathogenesis of atherosclerosis83. Ethnobotanical 

information suggests that about 800 medicinal plants possess hypoglycemic or antidiabetic potential and the 

bioactive compounds such as glycosides, alkaloids, terpenoids, carotenoids and flavonoids are effective 

antidiabetic drugs both in preclinical and clinical studies84. 
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Oral glucose tolerance test is a preliminary in vivo method to evaluate the antidiabetic activity of plant 

extracts and other test samples. It is a medical test in which glucose is given and blood samples are taken 

afterward to determine how it is quickly cleared from blood. 

At the present study oral glucose tolerance test of different fractions of ethanolic Aristolochia tagala cham. 

Extract were screened and compared with the standard. 

Table 8.1: Data presentation of blood glucose level (mmol/L) of gliben clamide with control. 
 

Treatment (Per kg 

body weight) 

Blood glucose level (mmol / L) 

0 min 30 min 90 min 150 min 

 

 

Control 

3.9 8.9 7.7 6.7 

5.4 8.3 6.5 4.3 

5.5 6.8 6.5 4.7 

4.3 13.5 8.7 6.3 

Average ± SD 4.78±0.80 9.38±2.89 7.35± 1.06 5.5±1.18 

 

 

Glibenclamide 

(10mg/kg) 

3.8 6.9 1.4 4.4 

6.6 9.5 3.4 6.4 

5.4 7.8 2 5.3 

3.3 4.1 3 5.8 

Average ± SD 4.78±1.51 7.08± 2.26 2.45± 0.9 5.48±0.85 

Table 8.2: Data presentation of blood glucose level (mmol/L) of various fractions of Aristolochia tagala. 
 

Treatment (Per 

kg body weight) 

Blood glucose level (mmol / L) 

0 min 30 min 90 min 150 min 

 

n hexane fraction 

(250 mg/kg) 

4.78 8.50 6.1 6.9 

5.02 9.56 4.9 5.8 

4.88 9.60 6.4 7.4 

4.84 10.66 5.0 6.8 

Average ± SD 4.88±0.10 9.58±0.87 5.6± 0.76 6.73± 0.67 

n hexane fraction 4.2 7.3 6.8 5 
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(500 mg/kg) 5.2 7.4 4.6 5.1 

4.7 10.4 5.4 6.3 

3.2 5.1 3.9 4.8 

Average ± SD 4.3± 0.85 7.55±2.18 5.18±1.24 5.3± 0.68 

 

DCM fraction 

(250 mg/kg) 

7.1 10.9 6 6.9 

7.6 10.5 7.2 8.8 

6.3 9.4 6.4 7.8 

7.7 9.4 6.8 7.9 

Average ± SD 7.18±.64 10.05±0.77 6.6±0.52 7.85±0.78 

 

DCM fraction 

(500 mg/kg) 

7.5 9.8 6.3 7.4 

5.3 7.7 4.6 6.4 

7.5 10.2 6.4 8.5 

6.0 7.3 5.8 6.1 

Average ± SD 6.58±1.11 8.75±1.46 5.78±0.83 7.1±1.08 

 

Ethyl acetate 

fraction 

(250 mg/kg) 

3.4 13.2 7.8 6.7 

5.2 9.6 8.0 7.2 

11.2 10.5 7.6 6.0 

6.1 9.4 8.2 6.7 

Average ± SD 6.48±3.34 10.68±1.75 7.9±0.26 6.65±0.49 

 

Ethyl acetate 

fraction 

(500 mg/kg) 

6.3 9.6 7.2 6.3 

7.8 13.5 7.6 6.5 

4.3 11.2 8.6 6.8 

7.1 12.6 8.7 7.1 

Average ± SD 6.38±1.51 11.73±1.7 8.03±0.74 6.68±0.35 

Water fraction 

(250 mg/kg) 

4.2 7.3 9.7 5.5 

5.1 11.2 9.2 5.48 
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 4.4 8.7 9.7 6.42  

4.6 12.7 10.4 6.4 

Average ± SD 4.68±0.38 9.98±0.13 9.75±0.40 5.48±0.53 

 

Water fraction 

(500 mg/kg) 

3.9 6.8 6.05 7.1 

6.5 9.6 8.50 9.5 

5.5 7.7 6.02 7.02 

3.2 4.2 3.63 5.5 

Average ± SD 4.78±1.50 7.08±2.20 6.05±1.90 7.28±1.60 

 

Fig.8: Oral glucose tolerance evaluation of Aristolochia tagala Cham different fraction extract compared 
with standard & control.[p < 0.05(*)] 

A.tagala showed significant (p<0.05) antihyperglycemic activity in mice as compared to control groups 
Glibenclamide. Blood glucose level was appreciably decreased in time dependent manner by the extract. 
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After oral administration of plant extract 500 mg/kg b.wt. DCM and ethyl acetate fraction showed better 

activity and blood glucose level were 5.78 mmol/L & 8.03 mmol/L at 90 minutes. 

Aqueous and n-hexane fraction lessened blood glucose level 5.18 mmol/L and 6.05 mmol/L at 90 minutes. 

For oral administration plant extract 250 mg/kg b.wt DCM and ethyl acetate fraction lessened blood 
glucose level 6.6 mmol/L and 7.9 mmol/L at 90 minutes. 

Aqueous and n-hexane decresed blood glucose level 9.75 mmol/L and 5.6 mmol/L at 90 minutes. 

Oral glucose tolerance evaluation or oral glucose tolerance test (OGTT) is one of the acceptable method to 

evaluate the hypoglycemic activity of plant extracts and other test samples. The test is performed by the 

method described by Mohamed Bnouham85. It is a medical test in which glucose is given and blood 

samples are taken afterward to determine how it is quickly cleared from blood. At the present study 

antihyperglycemic activity of different fractions of ethanolic Aristolochia tagala cham. extract were 

screened and compared with the standard and control group. Glibenclamide was used as standard drug. 

Diabetes mellitus is one of the most common chronic disease and is associated with hyperglycaemia. 

Glibenclamide has been used for many years to treat diabetes by stimulate insulin secretion from pancreatic 

β–cells. 1486-87. Free radicals are found to be associated with many diseases, including diabetes. In diabetes 

mellitus, the supplement of antioxidant agents show promising effect on the reverse of the oxidative stress 

biomarkers and diabetic complications. [2][6] Phytochemical analysis of Aristolochia tagala cham obtained 

from this study showed the presence of phenols, tannin, glycosides, terpenoids, and saponin of which the 

antidiabetic effects have been established87-90. The possible mechanism by which methanolic extract of 

Aristolochia tagala cham reduced hypoglycemic action might be due to presence of phenolic and 

flavonoids. These phytochemical constituents might be increasing either the pancreatic secretion of insulin 

from β–cells of islets of Langerhans or increased peripheral utilization of glucose91-92. The DCM & Ethyl 

acetate fraction contain great amounts of phenolic compounds (124 & 66 mg GAE/g extract) and flavonoids 

(360.30 & 506.72 mg QE/g extract). These results agree with previous report that high phenolic & flavonoid 

content were correlated with strong antioxidant activity87, 89. It can be anticipated that the antioxidant 

activity of Aristolochia tagala Cham may be beneficial in the long–term treatment of diabetic patients. 

Phytochemical verification and identification of the active ingredients responsible for its antidiabetic 

activity need further investigation. 

RESULT & DISCUSSION: EVALUATION OF ANTHELMINTIC ACTIVITY 

Helminthes infections are among the most common infections in human beings in which human intestinal 

parasitic worms are vectored through air, food, and water, which causes disease state, secretes toxins, and 

steals the vital nutrients from host bodies93. Anthelmintics or antihelminthics are drugs that expel parasitic 

worms (helminths) from the body, by either stunning or killing them. They may also be called vermifuges 

(stunning) or vermicides (killing). Helminth infections are among the most widespread infections in 

humans, distressing a huge population of the world. Anthelmintics are the drugs that may act locally to 

expel worms from the GIT or systemically to eradicate adult helminthes or development forms that invade 

organs and tissues. Most of the existing anthelmintic produces side effects such as abdominal pain, loss of 

appetite, nausea, vomiting, headache and diarrhoea. Chemotherapy is the only treatment and effective tool 

to cure and control helminthes infection, as effective vaccines against helminthes have not been developed 

so far. Herbal drugs have been in use since ancient times for the treatment of parasitic diseases in human 

and could be of value in preventing the development of resistance94. 

The objective of the present study is to evaluate anthelmintic activity of various fraction of Aristolochia 

tagala cham ethanolic extract. 
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Data presentation 

Table 9.1: Anthelmintic activity of ethanol extract of Aristolochia tagala cham on the basis of paralysis time 

on P. cervi 
 

Treatments 

Concentration 

(mg/mL) 

Worm 

no. 

Time taken 

for paralysis 

in 

min. 

Mean time of 

paralysis in 

min. 

SD SEM 

 

 

Control 

0.2% Tween–80 in 

water 

C1 –––  

 

 

––– 

 

 

 

––– 

 

 

 

––– 

C2 ––– 

C3 ––– 

C4 ––– 

C5 ––– 

C6 ––– 

 

Standard 

Albendazole 

15 mg/mL 

S1 10.2  

 

 

 

 

11.5 

 

 

 

 

 

1.05 

 

 

 

 

 

0.43 

S2 12.1 

S3 11.4 

S4 13.2 

S5 12.5 

S6 11.3 

 

 

 

n hexane fraction 

25mg/mL 

T1 81.3 85.83 4.92  

 

 

 

 

2.01 

T2 78.2 

T3 88.8 

T4 87.2 

T5 89.2 

T6 90.3 

 T1 50.2 47.12 2.26  

T2 46.3 
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n hexane fraction 

50 mg/mL 

T3 48.6   
 

0.92 T4 47.3 

T5 43.5 

T6 46.8 

 

 

 

n hexane fraction 

100 mg/mL 

T1 31.5 32.60 3.03  

 

 

 

 

1.24 

T2 33.6 

T3 28.7 

T4 37.4 

T5 30.6 

T6 33.8 

 

n hexane fraction 

200 mg/mL 

T1 23.4 25.85 1.64  

 

 

 

 

0.67 

T2 25.7 

T3 26.3 

T4 28.4 

T5 25.1 

T6 26.2 

DCM fraction 

25 mg/mL 

T1 40.3  

 

 

 

 

39.4 

 

 

 

 

 

1.81 

 

 

 

 

 

0.74 

T2 39.3 

T3 42.5 

T4 38.2 

T5 37.5 

T6 38.5 

DCM fraction 

50 mg/mL 

T1 23.5  

 

 

24.02 

 

 

 

1.82 

 

 

 

0.74 

T2 24.5 

T3 27.3 

T4 22.3 
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 T5 24.0    

T6 22.5 

DCM fraction 

100 mg/mL 

T1 13.2  

 

 

 

 

13.27 

 

 

 

 

 

1.04 

 

 

 

 

 

0.43 

T2 13.5 

T3 12.1 

T4 15.0 

T5 13.5 

T6 12.3 

 

DCM fraction 

200 mg/mL 

T1 7.1  

 

 

 

 

7.5 

 

 

 

 

 

1.15 

 

 

 

 

 

0.47 

T2 8.5 

T3 9.3 

T4 6.5 

T5 6.3 

T6 7.5 

Ethyl acetate 

fraction 

25mg/mL 

T1 27.3  

 

 

 

 

26.7 

 

 

 

 

 

1.68 

 

 

 

 

 

0.68 

T2 25.1 

T3 27.3 

T4 24.2 

T5 28.3 

T6 28.1 

Ethyl acetate 

fraction 

50 mg/mL 

T1 14.2  

 

 

 

 

14.8 

 

 

 

 

 

1.05 

 

 

 

 

 

0.99 

T2 15.1 

T3 14.2 

T4 16.3 

T5 13.5 

T6 15.3 
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Ethyl acetate 
fraction 

100 mg/mL 

T1 6.4  

 

 

 

 

6.7 

 

 

 

 

 

0.77 

 

 

 

 

 

0.32 

T2 7.2 

T3 6.3 

T4 5.4 

T5 7.5 

T6 7.1 

Ethyl acetate 

fraction 200 

mg/mL 

T1 3.3  

 

 

 

 

3.6 

 

 

 

 

 

0.93 

 

 

 

 

 

0.38 

T2 4.2 

T3 2.4 

T4 5.1 

T5 3.4 

T6 3.2 

Water fraction 

25 mg/mL 

T1 25.65  

 

 

 

 

25.08 

 

 

 

 

 

0.80 

 

 

 

 

 

0.33 

T2 24.05 

T3 26.10 

T4 25.00 

T5 24.25 

T6 25.40 

Water fraction 

50 mg/mL 

T1 19.05  

 

 

 

 

19.358 

 

 

 

 

 

1.20 

.49 

T2 19.35 

T3 20.50 

T4 18.20 

T5 21.00 

T6 18.05 

Water fraction 

100 mg/mL 

T1 13.65    

T2 14.00 
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 T3 12.65 
 

13.525 

 

0.59 

 

0.24 

 

T4 14.25 

T5 13.50 

T6 13.10 

 

Water fraction 

200 mg/mL 

T1 07.50  

 

 

 

 

8.466 

 

 

 

 

 

0.98 

 

 

 

 

 

0.40 

T2 09.60 

T3 07.25 

T4 08.15 

T5 09.00 

T6 09.30 

Table 9.2: Anthelmintic activity of ethanol extract of Aristolochia tagala cham on the basis of death time on 

P. cervi 
 

Treatments 

Concentration 

(mg/mL) 

Worm 

no. 

Time taken for 

death in 

min. 

Mean time 

of death in 

min. 

 

SD 

 

SEM 

 

 

 

Control 

0.2% Tween–80 

in water 

C1 –––  

 

 

 

 

––– 

 

 

 

 

 

––– 

 

 

 

 

 

––– 

C2 ––– 

C3 ––– 

C4 ––– 

C5 ––– 

C6 ––– 

 

 

 

Standard 

Albendazole 

15 mg/mL 

S1 18.30  

 

 

 

18.16 

 

 

 

 

0.6785 

 

 

 

 

0.27 

S2 17.50 

S3 19.10 

S4 17.25 

S5 18.30 

S6 18.50 

 

 

 

n hexane fraction 

T1 120.1 
 

120.73 

 

7.38 

 

3.01 T2 118.0 

T3 130.6 
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25mg/mL T4 115.2    

T5 112.0 

T6 128.5 

 

 

 

 

n hexane fraction 

50 mg/mL 

T1 78.10  

 

 

77.9667 

 

 

 

2.36 

 

 

 

0.96 

T2 77.30 

T3 79.50 

T4 81.60 

T5 76.40 

T6 74.90 

 

 

 

 

n hexane fraction 

100 mg/mL 

T1 52.10  

 

 

50.6667 

 

 

 

2.0086 

 

 

 

 

0.820 

T2 53.20 

T3 47.60 

T4 49.30 

T5 50.50 

T6 51.30 

 

n hexane fraction 

200 mg/mL 

T1 35.70  

 

 

38.6667 

 

 

 

3.4599 

 

 

 

 

1.4125 

T2 39.20 

T3 43.70 

T4 41.50 

T5 37.10 

T6 34.80 

 

 

DCM fraction 

25 mg/mL 

T1 52.50  

 

 

 

51.10 

 

 

 

 

1.88 

 

 

 

 

0.77 

T2 49.50 

T3 53.40 

T4 51.30 

T5 51.50 

T6 48.30 

 

DCM fraction 

50 mg/mL 

T1 32.00  

 

 

 

33.50 

 

 

 

 

1.47 

 

 

 

 

0.65 

T2 33.30 

T3 35.10 

T4 36.10 

T5 32.30 
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 T6 33.30    

 

 

DCM fraction 

100 mg/mL 

T1 22.40  

 

 

 

21.68 

 

 

 

 

1.259 

 

 

 

 

0.50 

T2 21.50 

T3 20.50 

T4 22.10 

T5 23.50 

T6 20.10 

 

 

 

DCM fraction 

200 mg/mL 

T1 13.00  

 

 

 

51.10 

 

 

 

 

1.88 

 

 

 

 

0.77 

T2 14.50 

T3 14.50 

T4 12.30 

T5 12.50 

T6 13.10 

 

 

Ethyl acetate 

fraction 

25mg/mL 

T1 33.3  

 

 

 

33.2 

 

 

 

 

1.53 

 

 

 

 

0.68 

T2 32.5 

T3 34.5 

T4 30.2 

T5 34.2 

T6 34.5 

 

 

Ethyl acetate 

fraction 

50 mg/mL 

T1 21.6  

 

 

 

20.3 

 

 

 

 

1.35 

 

 

 

 

0.60 

T2 19.3 

T3 20.5 

T4 22.1 

T5 18.1 

T6 20.5 

Ethyl acetate 

fraction 

100 mg/mL 

T1 9.5  

 

 

 

9.5 

 

 

 

 

0.74 

 

 

 

 

0.33 

T2 10.2 

T3 9.2 

T4 9.3 

T5 10.5 

T6 8.2 

Ethyl acetate T1 5.2    
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fraction 200 

mg/mL 

T2 5.5  

 

5.4 

 

 

0.70 

 

 

0.31 

T3 6.2 

T4 6.5 

T5 4.2 

T6 5.3 

 

 

Water fraction 

25 mg/mL 

T1 40.85  

 

 

 

39.12 

 

 

 

 

1.38 

 

 

 

 

0.563 

T2 40.05 

T3 38.10 

T4 39.25 

T5 37.00 

T6 39.45 

 

 

Water fraction 

50 mg/mL 

T1 31.50  

 

 

 

30.72 

 

 

 

 

0.93 

 

 

 

 

0.378 

T2 30.00 

T3 30.15 

T4 29.95 

T5 32.20 

T6 30.50 

 

 

Water fraction 

100 mg/mL 

T1 20.50  

 

 

 

20.091 

 

 

 

 

0.658 

 

 

 

 

0.268 

T2 21.00 

T3 19.55 

T4 19.20 

T5 20.35 

T6 19.95 

 

 

 

 

 

Water fraction 

200 mg/mL 

T1 16.50  

 

 

 

 

 

15.475 

 

 

 

 

 

 

0.776 

 

 

 

 

 

 

0.317 

T2 15.35 

T3 16.00 

T4 15.65 

T5 14.25 

T6 15.10 
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Figure 9.1: Anthelmintic activity of standard albendazole and Aristolochia tagala extract (n hexane & DCM 

fraction) on the basis of paralysis and death time on P. cervi [p < 0.05(*);p<0.005(**), p < 0.0001(***)] 
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Figure 9.2: Anthelmintic activity of standard albendazole and A. tagala extract (Ethyl acetate &Water 

fraction) on the basis of paralysis and death time on P. cervi [p < 0.05(*);p<0.005(**), p < 0.0001(***)] 

The results of the anthelmintic activity tests are summarized in Table 9.2 .All the four concentrations of A. 

tagala various fraction were active against Paramphistomum cervi helminths included in this study and the 

results were statistically significant. The results of the test showed that n–hexane, DCM, ethyl acetate, 

aqueous fraction of Aristolochia tagala cham at dose of 25 mg/mL, 50 mg/mL, 100 mg/mL and 200 mg/mL 

exhibit paralysis and death of Paramphistomum cervi helminths faster at high concentrations. n–hexane 

extract of Aristolochia tagala cham at dose of 25 mg/mL, 50 mg/mL,100 mg/mL and 200 mg/mL paralyzed 

P. cervi at about 85.83 , 47.12, 32.60 and 25.85minutes. All these concentrations of dose also occurred 

death of P. cervi at about 120.73 , 77.96, 50.66 and 38.67 minutes.DCM extract of Aristolochia tagala 

cham at dose of 25 mg/mL, 50 mg/mL,100 mg/mL and 200 mg/mL paralyzed P. cervi at about 39.4 , 

24.02, 13.27 and 7.5 minutes. All these concentrations of dose also occurred death of P. cervi at about 

51.10 , 33.50, 21.68 and 13.30 minutes. Ethyl acetate extract of Aristolochia tagala cham at dose of 25 

mg/mL, 50 mg/mL,100 mg/mL and 200 mg/mL paralyzed P. cervi at about 26.7 , 14.8, 6.7 and 3.6 

minutes. All these concentrations of dose also occurred death of P. cervi at about 33.2 , 20.3, 9.5 and 5.4 

minutes. Aqueous extract of Aristolochia tagala Cham at dose of 25 mg/mL, 50 mg/mL,100 mg/mL and 

200 mg/mL paralyzed P. cervi at about 25.08 , 19.36, 13.53 and 8.47 minutes. All these concentrations of 

dose also occurred death of P. cervi at about 39.12, 30.72, 20.09 and 15.48 minutes. Positive control 

(albendazole) caused the paralysis and death of P. cervi at 11.5 and 18.16 min respectively whereas no 

paralysis or death occurred for control (0.2% Tween–80 in water) group. 

In the present study, the extract reduced both paralysis and death time of cattle helminths P. cervi. as a dose 

dependent fashion. The activity of the extract was comparable to the standard reference, Albendazole, 

causes degenerative alterations in the intestinal cells of the worm by binding to the colchicine–sensitive site 

of β–tubulin, thus inhibiting its polymerization or assembly into microtubules95 . The anthelmintic activity 

of plant materials is usually judged on the basis of loss of movement or paralysis and complete destruction 

or death of live parasites in in vitro studies96-97. Albendazole act through the reduction of glucose uptake as 

well as to the depletion of glycogen store which results gradual paralysis and subsequently death. Although 

the extract mechanism involved with the observed anthelmintc activity of the extract is known, 

polyphenolics present in the extract may play a role in it. Preliminary phytochemical screening has shown 

the presence of alkaloids, tanins, flavonoids, steroids, glycosides and reducing sugars. 

Phytochemical analysis of the crude extract revealed the presence of tannins, phenolics, flavanoids and 

alkaloids which are known to exhibit anthelmintic property. Tannins and Phenolics are known to interfere 

with the energy generation in helminth parasites by uncoupling oxidative phosphorylation98. Previous 

phytochemical investigation of Aristolochia tagala cham indicated the presence of phenolics, tannins, 

flavonoids and steroids in their crude methanolic extracts33. Tannins and alkaloids are another 

phytochemical compound which are also renowned for their anthelmintic action99. These compounds may 

act on the CNS of the parasites causing paralysis and death of worms or interfere with the energy 

generation in the helminthes by uncoupling the oxidative phosphorylation or they bind to free proteins in 

the gastrointestinal tract of the host animal or to glycoprotein on the cuticle of the parasite and 

causes death58, 100. These classes of compounds identified in our extract could be responsible for 

anthelmintic activity of Aristolochia tagala extracts. Ethyl acetate and aqueous fraction s showed better 

anthelmintic activity on P.cervi than n–hexane & DCM fractions. 

This plant represents an important source of anthelmintic agent to fight against helminths and dictates for 

further investigation to identify active principles. 

Aristolochia tagala Cham. (ATC) Aristolochia tagala Cham. (ATC) 
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Safety and efficacy: 

Aristolochia tagala Cham. (ATC)do not cause acute nephrotoxicity or aggravate LPS-induced organ injuries 

in rats. A dried root of Aristolochia tagala Cham. (ATC) is often used in Thai traditional medicine as an 

antipyretic, anti-inflammatory agent, muscle relaxant, appetite-enhancing agent, and analeptic. 

Homnawakod, an important herbal recipe, originally contained ATC in its formula, however, 

some Aristolochia species have been reported to cause nephrotoxicity due to aristolochic acid (AA) and its 

derivatives, resulting in ATC removal from all formulae. 

CONCLUSION 

Medicinal plants have been of great interests as they serve as important source of natural products of health 

benefits. Bangladesh possesses a rich flora of medicinal plants including edible plants. But due to lack of 

scientific knowledge, medicinal and nutritional values about these edible plants are largely unexplored. The 

phytochemical tests carried out on different fraction s of Aristolochia tagala Cham revealed the presence of 

several important constituents which may lead to the development of drug formulation after investigation of 

further pharmacological and other activity. From the above results and discussion it can be concluded that 

the ethanol extracts and its n– hexane, ethyl Acetate, DCM & water fractions of Aristolochia tagala can 

contribute in national health care sector by using as natural source of medicine through identification of 

potential source of antioxidant and relative antioxidant, hypoglycemic, antidiarrheal, anthelmintic 

metabolites which justify the basis of using this plant’s extract as folkloric and further demand for 

investigations like LC–MS, GC–MS to isolate bioactive compounds, characterize its structure, to identify 

underlying mechanism, and cell line assay neutral red to divide the plants for pharmacological activity in– 

vivo and in–vitro. 
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