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Preliminary Phytochemical observations of Tinospora cordifolia (Willd) 

Miers. 

Ashwini Sirsat1, Rupali Shirsat2, Pratiksha Kokate1 and Deepak Koche1 
1Department of Botany, ShriShivaji College of Arts, 

Commerce and Science, Akola (MS) India. 
2Department of Botany, 

Shri Dr. R. G. Rathod Arts and Science College, 

Murtizapur, Dist- Akola (MS) India 
 

Abstract: 

As per Ayurveda Tinosporacordifolia (Gulvel) is a considered as one of the most important 

medicinal plant due its versatile pharmaceutical properties. The primary phytochemical analysis 

of leaf and stem of T. cordifolia indicates that the plant is rich in chemical composition and showed 

presence alkaloids, phenolics, flavonoids, cardiac glycosides, terpenoids, steroids, carbohydrate 

proteins and amino acids. Methanol was found to most suitable solvent to extract all possible 

phytochemicals from this plant. Further, it was noted that the stem possesses higher concentration 

of available phytochemicals than leaves. The availability this diverse range of phytochemicals 

could be correlated with the multi-dimensional medicinal potential of this plant. 

Key words:Tinosporacordifolia (Willd) Miers., phytochemical, traditional medicine. 

Introduction: 

Traditional healthcare system in India is well rooted since civilization. Ayurveda is one of 

the ancient treaties having cited more than two thousand medicinal plants with their uses and 

administration for different ailments.Traditional herbal healthcare is most reliable and affordable 

system for nearly 80% peoples in developing countries. The development of this system depends 

on investigation of active principles in the cited plants for which primary phytochemical observations 

should be accurate. 

Tinosporacordifolia (Willd) Miers., belongs to family Menispermaceae. It is commonly 

known as Gulvel or Guduchi. The plant is a large glabrous, deciduousclimbing shrub with corky, 

grooved stems, branches sending down slender pendulous fleshy roots, shining or glaucous bark (Fig. 

1). Leaves membranous 7-9 nerved 4-11 cm roundish or subdeltoid, cordate with reticulate veination 

and microscopic glistening glands beneath; petiole 2.5-7cm long and bear yellow flowers and 

reddish fruits.   It is widely used in Ayurveda and folk system of medicine in India since ancient time. 

Traditionally, it has been used as anti-inflammatory, anti-diabetic, antispasmodic, antioxidant and 

carminative (Kartikar and Basu, 2005 and Sarangi and Soni (2013). 

The present work is focused on screening leaves and stem of T. cordifolia for available major 

phytochemicals and to correlate them with its medicinal properties. 

Material and Methods: 

The plant material of Tinosporacordifolia was collected from Botanical garden of ShriShivaji 

College of Arts, Commerce and Science, Akola. It was taxonomically identified using flora of 

Marathwada (Naik, 1998) and a specimen was deposited in the herbarium of Department of Botany. 

The collected material (leaves and stem) rinse under tap water, cleaned 
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and then shade dried. The shade dried material was then powdered and kept in air-tight bags till 

further experimentation. 

Extractive values: 

Extractive values of T. cordifolia leaf and stem with different solvents is determined with 

the specific standard methods explained Ayurvedic Pharmacopoeia of India (2007). 

Following methods were employed for preliminary phytochemical analysis: 

Qualitative analysis: 

Tests for alkaloids:0.2 g of powder extract was warmed with 02 ml of sulphuric acid for 02 min and 

then added 2-3 drops of Mayer's reagent, cream to orange red precipitate confirm presence of 

alkaloids (Ansari, 2006). 

Test for Cardiac glycosides: 0.5 g of powder extract was mixed with 02 ml glacial acetic acid 

containing a drop of ferric chloride solution. This was under-layered with 1ml of concentrated tetra-

oxo-sulphate (VI) acid. Observation of brown ring at interface confirms the cardiac glycosides 

(Harborne, 1973). 

Test for terpenoids:0.5ml of powder extract was mixed with 2 ml of chloroform and then 2 ml 

of concentrated sulphuric acid was added to form a layer. The appearance of reddish brown ring at 

interface confirms presence of terpenoid in sample (Harborne, 1973). 

Test for reducing sugars: 2ml of powder extract with 5 ml of distilled water and filter it. Filtrate 

was boiled with 3-4 drops of Fehling’s solution A & B for 2 min., appearance of orange red 

precipitate indicated presence of reducing sugars (Harborne, 1973). 

Tests for tannins and phenolics: Test for tannins and phenolics were performed by adding 2-3 drops 

of ferric chloride to 1ml of extract and the formation of a dark blue or greenish black colour 

product shows the presence of tannins (Mukherjee, 2002). 

Test for flavonoids:02 ml of powder extract mixed with dilute sodium hydroxide and add about 1ml 

diluted hydrochloric acid. Yellow solution turns colorless indicate presence of flavonoids in sample 

(Kokate, 1994). 

Test for saponins: The procedure adopted for the identification of saponins was to take 1 ml of 

extract which is diluted with 20 ml distilled water and then shaken in a graduated cylinder for 15 

minutes. A 1 cm layer of foam indicates the presence of saponins. (Ansari, 2006). 

Test for steroids:2ml powder extract was taken in a test tube and dissolved with chloroform (10 

mL), then added equal volume of concentrated sulphuric acid to the testtube by sides. The upper layer 

in the test tube was turns into red and sulphuric acid layer showed yellow with green fluorescence. 

Tests for carbohydrates: To the 0.5 ml of powder extract, 2-3 drops of mixture of Fehling 

solution A and B (1:1) was added and boiled for few minutes. A brick red colored precipitate of 

cuprous oxide forms which confirms presence of carbohydrate (Kokate, 1994). 

Test for proteins and Amino acid:0.5 mg of extract was taken and two drops of freshly prepared 

0.2% Ninhydrin reagent was added and heated. The appearance of pink or purple colour indicates 

that the presence of proteins, peptides or amino acids (Harborne, 1973). 
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Quantitative analysis: 

Estimation of Total Alkaloids: 

0.5 g of powdered material was weighed into a 250 ml beaker and 200 ml of 10% acetic 

acid in ethanol was added, covered and allowed to stand for 10 h. This was filtered and the 

extract was concentrated on a water bath to one quarter of the original volume. Concentrated 

ammonium hydroxide was added drop wise to the extract until the precipitation was complete. The 

whole solution was allowed to settle and the precipitated was collected and washed with dilute 

ammonium hydroxide and then filtered. The residue is alkaloid content, which was dried and 

weighed. 

Estimation of Cardiac Glycosides: 

5 g of powder was taken in 100 ml distilled water. To this 10 g conc. H2SO4 (prediluted with 

10 ml H2O) was added. It was then reflux for 6-8 h. Cooled and extracted with chloroform(2 x 

25ml). The chloroform layer was then washed with distill water till it is acid free. Transferred to a 

pre weighed beaker and dried in an oven to a constant weight. Percentage of cardiac glycoside was 

calculated from the following formula: 

Estimation of Total Phenols: 

Total phenols were determined by FolinCiocalteau method(Mc Donald et al., 2001). 0.5 gm 

of the powdered stem was taken in a pestle and motor and grinded in 20 ml of 80% ethanol. The 

homogenate was then centrifuged at 10,000 rpm for 20 min. The supernatant was transferred to a 

beaker and evaporated to dryness. The residue was dissolved in 20 ml of distilled water. 0.2 ml of 

samples were then taken in test tube and volume made up to 3ml with distilled water. 0.5 ml of 

FolinCiocalteau reagent was then added. After 3 min, 2 ml of 20% Na2CO3 solution was added to 

each tube, mixed thoroughly, placed in boiling water for exactly 1 min, cooled and absorbance was 

taken at 650 nm against blank. The standard graph was prepared by using different concentration 

of catechol. The concentration of phenols in samples was then calculated from the standard graph. 

Estimation of Total Flavonoids: 

Total flavonoids were determined by Aluminium chloride colorimetric technique (Change 

et al., 2002). 0.5 gpowdered sample was weighed and kept in 95% ethanol for 24 hours. It was than 

filtered and volume was made up to 25 ml with 80% ethanol. 0.5 ml of filtrate was then mixed 

with 1.5 ml of 95% ethanol, 0.1 ml of 10% AlCl3, 0.1 ml of potassium acetate and 

2.8 ml water. The tubes were then incubated at room temperature for 30 min and absorbance was 

measured at 415 nm. The flavonoids content of the samples was calculated from the standard graph 

of quercetin. 

Results and Discussion 

Table-1 : Extractive value of Tinosporacordifolia leaf and stem. 

 
Solvents 

Extractive value (%) 

Leaf Stem 

Aqueous 26.59% 22.31% 

Methanol 18.25% 15.25% 
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Ethanol 19.33% 16.24% 

Chloroform 05.26% 4.68% 

Table - 2: Phytochemical analysis of T. cordifolia leaf and stem extract 

Test Leaf Stem 

AE ME EE CE AE Me EE CE 

Alkaloids - - - + - + + + 

Cardiac glycosides + + + - - + + - 

Terpenoids - + - + - + + - 

Tannins - + - - - + + - 

Saponnins + - - + + + + - 

Flavonoids - + + - - + + - 

Phenolics + + + - + + + + 

Steroids - + + - + + + - 

Carbohydrates + + - + + + - - 

Proteins and amino acids + - - - + + - - 

AE= Aqueous extract; ME= Methanolic extract; EE= Ethanolic extract; CE= Chloroform extract 

Table 3 : Qualitative analysis of stem and leaf powder (% W/W) 

Phytochemical Leaf Stem 

Total Alkaloid 0.85 0.02 2.55 0.22 

Total phenolics 1.05 0.22 0.91 ±0.02 

Total Flavonoids 0.09 0.02 0.12±0.01 

Total glycosides 0.20 0.01 0.22±0.02 

Note: Results are mean of triplicate analysis 

 

   

A: Leaves B: Flowers C: Climbing stem with fruits 

Fig. 1: Tinosporacordifolia (Willd) Miers. 
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The extractive values of leaves of T. cordifolia were found to higher than that of stem. The 

highest extractive values were recorded in distilled water followed by ethanol and least in chloroform 

(Table-1). The preliminary screening of leaves and stem powder of T. cordifolia indicates that, the 

plant is rich in phytoconstituents. It showed presence of alkaloids, phenolics, flavonoids, cardiac 

glycosides, tannins, terpenes, saponins and steroids apart from carbohydrates and proteins (Table-2). 

However, methanol emerges as most suitable solvent to extract maximum number of phytochemicals 

from this plant materials. Further chloroform has shown positive tests only for alkaloids and 

phenolics (in stem powder) and alkaloid, terpenoids, saponnins and carbohydrate in leaf powder. 

Overall results including crude quantification of alkaloids, phenolics, flavonoids and cardiac 

glycosides indicates that stem contain higher level of available phytochemicals than leaves (table-3). 

Tinosporacordifolia is traditionally being used as anti-diabetic, anti-spasmodic, anti- 

inflamatory, anti- stress, antioxidant, anti-cancer and immunity booster (Saha and Ghosh, 2012). 

Some other important reports demonstrating phytochemicals in leaves and stem of T. cordifolia 

includes that of Pradhan et al., (2013) and Mathavi et al. (2017). 

On the basis of medicinal potential cited in traditional literature, Tinosporacordifolia is a 

versatile resource for all forms of life. Present report indicates that extracts have active compounds 

in the form of alkaloids, glycosides, phenolics, flavonoids and steroids. All these active compounds 

have immunomodulatory and physiological roles of different types, thereby demonstrating the 

diverse medicinal versatility of the plant. Further the presence of phenolics and flavonoids directly 

correlate its importance as antioxidant and anti-cancer agent; the significant level of cardiac 

glycosides related that the plant possesses heart protective property. However, it further 

pharmacological studies to actually identify and isolate respective bioactive principles. Further the 

aspect regarding how the active compounds actually interact with the living systems and affects 

the structure-function relationships is also equally important. 

Acknowledgement: Authors are grateful to UGC for providing financial assistance and Principal, 
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Anacardiospermum Deccanensis Gen.Et.Sp.Nov. A Report of New Fossil Seed from 

Deccan Intertrappen Beds of Mohgaonkalan, M.P., India. 
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Absract: 

The fossil chert were collected from Mohgaonkalan,M.P. India. A well- 

knownfossiliferous locality belonging to Uppermost Cretaceous Period. The present fossil 

seed small, oval, dicotyledonous, unitegmic, seed coat is differentiated into testa and 

tegmen. Embryo is large, well preserved with two cotyledons, testa is clearly seen, tegmen 

thick walled cells.Mircropylar opening clearly seen. The seed is compared with the seeds of 

dicotyledonous families having unitegmic seeds and also with already reported fossils. 

Keywords :Anacardiaceae, Deccan, Dicotyledonous,Fossil,Seed, Unitegmic, . 

Introduction 

Deccan Intertrappean beds of Central India, is rich in fossilliferous locality. The 

reports of fossil seed are less as compared to other parts of plant. They are 

Deccanospermaarillata, Ramakonaspermuschitaleyersis and Mahabalespermumminutum 

(Juneja, 1993), Clusiocarpusindicum (Wazalwar, 1990), Clusiocarpusarilltus (Kumar, 

1984), Unonaspermumcorneri (Bonde, 1993); Ramakoaspermumsinghpurii(Shaikh and 

Bhowal, 2003), Mohgaonspermumdeccanii,Flacourtiospermumnambudirii

 (Kokate,2006) ; 

Ramakonaspermuschitaleyensis (Shaikh et al, 2009); Sahniospermumtrapii; 

Junejospermumintertrappea (Pundkar, 2014);Unitegmospermumramanujani (Kokate, 

2017). 

Material And Method: 

The present fossil specimen is embedded in the blackchert. The seed is well 

preserved and exposed in longitudinal plane.It was studied anatomically by taking serial peel 

sections afteretching in Hydrofluoric acid. 

Description: 

The present fossil specimen is 1.5 mm long and 1.26 mmbroad. The cavity of seed is 

measuring 1.39 mm in length and 1.26mm width. Micropylar region is clearly seen. Embryo 

is large, wellpreserved with two cotyledons. The seed coat is differentiated into testa and 

tegmen.(Text Fig.1,9; Plate Fig.7, 10) 

Seed coat: 

In present fossil unitegmic seed, seed coat is differentiated into two layers, testa and 

tegmen. The seed coat is differentiated into outer testa and inner tegmen. The thickness of 

seed coat is measuring about 148 µ (Text Fig. 9; Plate Fig. 8) 
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Outer layer of seed coat is very thick, it may be testa. This layer followed by thick walled 

tegmen. The thickness of tegmen layer is about 53 µ. These cells are compactly arranged 

cuboid in shape,thick walled. At the micropylar region of the seed tegmen is 3-4 celled in 

thickness. 

In present fossil specimen, seed cavity is oval containing and well preserved embryo. It 

is large and occupies about maximum space of seed cavity. The embryo consist of two 

cotyledons. The cotyledons measuring about 199 µ in size. In the present fossil specimen the 

cotyledonary region at the micropylar end is about 139 µ mm in breadth. The cells of 

cotyledons are of parenchymatous cells. Each cells of cotyledon measures 126 µ in size. In 

the seed, endosperm tissues is not observed. It might be absorbed during the development 

of embryo. 

 

 

 

 

Comparison With Fossil Seeds 

The present seed can be compared with the earlier described Clusiocarpusarillatus 

(Kumar, 1984) but differs in havingaril. 

Ramakonaspermumchitaleyensis (Juneja, 1993) is bitegmicand mesotesteal seed is 

also different from present fossil specimen. 

Deccanspermaarillata (Juneja ,1993) is having arillate and bitegmicseed character 

differing from present fossil specimen seed. 

In Clusiocarpusindicum (Wazalwar, 1990) seed isdifferentiated into testa and tegmen 

i.e. bitegmic in nature which isnot seen in present fossil specimen. 

Unonaspermumcorneri (Bonde, 1993) is having ruminate seed coat with elongated, 

ellipsoidal and bitegmic seed take away from present fossil specimen. 

Junejospermumintertrappea (Pundkar, 2014) is also unitegmic seed small oval, 

dicotyledonous, exarillate. Seed coat differentiated into testa and tegmen. Embryo large, well 

preserved with two cotyledons, testa not clearly seen, tegmen thick walled. Micropyle 

clearly seen but it is different from present fossil seed in having smaller size. 

Unitegmospermumramanujani (Kokate, 2017) is unitegmic seed, seed coat with testa 

and tegmen. Cells of tegmen is thick walled, cuboid and at some places lignified which 

characters are totally different from the present fossil specimen. 
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Comparision And Discussion: 

 

The present fossil specimen is dicotyledonous, unitegmicseed, therefore it can be 

compared with dicotyledonous living families having unitegmic seeds.Seeds in 

dicotyledonousshows wide variations in anatomical structure, (Corner, 1979) which is used 

for classificationof dicotyledons. 

 

Corner (1979) has mentioned out of 350 families of dicotyledonous, only 105 families 

having unitegmic seeds. We have considered some families having orthotropous ovule which 

are Burseraceae, Fagaceae, Monimiaceae, Salicaceae, Rafflesiaceae, Rosaceae; 

Anacardiaceae. 

 

In Burseraceae and Fagaceae, Monimiaceae the seeds areunitegmic but the seed coat 

consist of Testa and Tegmen. The Testais slightly multiplicative with outer continuous layer 

of cells oftangentially elongated or thin walled in nature while the tegmenlayer of seed coat 

in all these families get soon or eventuallycrushed. So only one integument is involved in 

the formation of seedcoat which is not resembling to present fossil as it is exotegmic innature, 

so differs from the above mention families. 

 

In Salicaceae it seems to be the inner integumentdisappears to form unitegmic seed 

(Corner, 1976) then presentfossil is compared with the seed of Rafflesiaceae differs in not 
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Having minute seeds measuring 0.5 to1 mm long and inner layer of tegmenis crushed. In 

some species testa as a single layer of pulpy cellswhich is not seen in present fossil. 

The present fossil specimen compared with seed of family Rosaceae showing anatropous 

hypotesta present. Testa with thick sclerotic mesotesta and tegmen lignified which is 

different from present fossil specimen. 

In Anacardiaceae seed are medium to large in size with integuments often crushed 

and tegmen often persistant. In this family protective function of seed coat is generally 

carried by endocarp. It differs from present seed in having large size and embryo is also large 

occupying complete seed cavity. 

After the above discussion, it is concluded that the described seed shows close 

resemblances with the seeds of family Anacardiaceae. (Corner, 1976). 

Therefore the present fossil seed can be assigned in the family Anacardiaceae and 

named as Anacardiospermumdeccanensis Generic name is after the name of family 

Anacardiaceaeand specific name is after the Deccan Intertrappean beds. 

Diagnosis: 

Anacardiospermumgen.nov Fossil seed small, oval, dicotyledonous, unitegmic, 

seedcoat differentiated into testa and tegmen. Embryo is large, well preserved with two 

cotyledons, testa clearly seen, tegmen thick walled,Mircropyler opening clearly seen. 

Anacardiospermumdeccanensisgen.et.sp.nov Seed small, oval, unitegmic measuring 1.59 

mm longand 1.26 mm broad. Seed cavity measuring about 1.39 mm inlength and 1.26 mm 

in width. Seed coat differentiated into testa andtegmen seed coat measuring 148 µ in 

thickness. Testa clearlyseen followed up by this layer thick walled tegmen layer measuring53 

µ in thickness, compactly arranged cuboid cells. Micropylarregion 3-4 celled in thickness. 

Embryo well preserved with twocotyledons, measuring about 199µ size., cells of 

cotyledons measuring 126 µ in size.Endosperm not seen. 

Holotype - MOH / SWD/ DICOT/ SEED Department of Botany, Shri. Shivaji College, 

Akola Locality -Mohgaonkalan, Dist. Chhindwara M.P., India 

Horizon - Deccan Intertrappean Beds of Central India. 

Age – Upper Cretaceous 

Explanation of Plate Fig. 1 to 10 

1 to 4 : Serial sections of L.S. Of seed showing Testa, Tegmen and Embryo 

x20 5 : L.S. Of seed showing embryo x406 : L.S. Of seed showing embryo 

x40 

7 : Cellular details of seed coat x100 8 : Magnified structure of Testa and Tegmen 

x100 9 : L.S. Of seed showing attachment of cotyledon to seed coat x40 

10 : Cells of Tegmen x100 

Explanation of Text Fig. 1 to 

11 

1 to 8 : Diagrammatic sketch of serial sections of seedshowingTesta, Tegmen and 

Embryo. 9 : Cellular details of testa and tegmen.10 : Magnified structure of cells of 

emb   
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Abstract:   

  Producing the electricity from tree's or plant's leaf as well as stem is possible. A leaf 

contains approximately more than trillions of cells. During the process of photosynthesis, each 

cell of the leaf emits electrons. By the movement of these trillions of electrons, we can produce 

electricity. In another method, we can get current from leafs by means of flow of electron 

between two types of different plants using different metal sensors and conductors. If we produce 

electricity from plants or trees, everyone wants to be planting the trees in ones garden. 

Government also motivated the process of plantation. As a result, the number of trees in the 

world will also increase; which can save our earth from global warming too.                                                                       

 Electric energy is playing a major and indispensable role in day-to-day life of human 

being. Most all the fields are encompassed with electricity and related appliances. There are 

number of ways by which electricity is being generated. To surmount the demand of electrical 

energy is ever growing problem and is creating several threats to the environment. To deal with 

the situation, various types of non-conventional and renewable energy sources are being 

invented and developed throughout the world. 

 In the presented research paper, an impact is given to generate DC voltage, from living 

plants like xerophytes as well as mesophytes. Such kind of energy source is non-conventional as 

well as renewable type of energy source and is very useful. It is eco-friendly technique of low 

voltage generation. Though the current research work of electricity generation from living plants 

is in infancy, but has wide scope in future for the development and evolution of renewable and 

non-conventional energy resources. The undertaken research work describes the design aspect 

of low power energy source wherein various plants are used as natural electrolytes along with 

various electrodes and cells. 
 

Keywords: Green electricity, xerophytes plant, eco-friendly and renewable energy source, Silver 

and Magnesium electrode pair 
 

Introduction: 

 Due to an scarcity of electricity, human being is facing the problem of load shading. 

There are number of ways by which electricity is being generated. The conventional as well as 

non-conventional methods are being research and developed used by different agencies, boards, 

institutes & companies. On some extend, every scientific team is contributing its share in the 

field of electricity generation. 
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 The researchers are trying to use nonconventional method of generation of electricity by 

using living plants like xerophytic types.  After generation of the electricity it will be utilized as a 

new kind of power source for small electronic circuits, devices & gadgets. This may stand as one 

of the renewable emerging source of energy. Such type of low voltage can be generated without 

creating waste materials, and also without polluting any environmental parameters. 

 If we become able to produce electricity from living plants or trees, everyone wants to be 

planting the trees in ones surroundings. Governments of many countries are also motivating such 

a process of plantation of trees and plants. As a result, the number of trees in the globe will also 

increase, which indirectly will save our planet from the serious issue of global warming. Though, 

the plant & tree power is improbable to replace the power sources for the most of applications. 

But this kind of system could provide low cost, continuous, pollution free & more natural option 

of the electricity or power source. On the primary level, the researchers tried to introduced such 

kind of low power source from the living plants. In near future, it might be used for different 

applications. In this paper, Silver and Magnesium materials are considered for preparation of 

electrodes and cells [1]. 
 

 Preparation of electrodes and cells: 

 By using different xerophytic type of plants, various shape and size of the electrodes 

were tested practically for optimum values of output voltage, current and power [2]. Overall, 

twelve different materials like Copper, Aluminum, Zinc, Platinum, Iron, Silver, Gold, Carbon, 

Iron, Magnesium and Stainless Steel were used to design and developed the electrodes and cells. 

Despite the fact of designing the various kinds of electrodes and cells, following parameters has 

been taken into deliberation. 

 Maximum electrode area should come in contact with the available sap flow 

 Shape of electrode should be suitable to accommodate it into the plant 

 Sap flow of the plant should reach to both the sides of electrodes [3]  

 Square, rectangular, elliptical and circular shaped electrode has less contact area of sap 

flow  

 Corrugated shaped electrodes has more contact area of sap flow comparatively and are 

most suitable for optimum output values 

 Small sized electrodes has less contact area of sap flow which results in less output values 

 Big sized electrodes may damage the leaf or plant which may reduce the remaining life 

span of the plant or tree 
 

Response of Silver and Magnesium electrode pair: 

 Assorted xerophytic plants such as Aloe vera, Opuntia dillennii, Euphorbia neriifolia, 

Cereus hildmannianus, Euphorbia antiquorem, Agave vivipara, Opuntia stricta and Euphorbia 

lactea were studied practically for output voltage, current and power. In overall, 45 different 

plants were tested with the help of various types of electrodes. But the only plants with good 

potential difference (or voltage) and output current are considered in this presented paper. 

Following five plants viz. Aloe vera, Opuntia dillennii, Euphorbia neriifolia, Cereus 

hildmannianus and Agave vivipara provided better response for Silver and Magnesium electrode 

pair [4].  

 Just as abovementioned, five xerophytic plants were studied using Silver and Magnesium 

(Ag-Mg) electrode pair. The readings for output voltage and output current are recorded in 
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following table (1). Also, the measurements of Specific conductivity and pH value of plant 

extract are noted in the same table. 

Table (1): Response of various Xerophytes for Silver and Magnesium electrode pair 

S. 

N. 

Name of the 

Xerophytes used 

Specific 

conductivity 

in m℧ 

pH value 

of plant 

extract 

Output 

voltage 

in Volts 

Output 

current 

in mA 

1) Aloe vera 3.62 6.4 1.068 0.85 

2) Opuntia dillennii 7.44 6.2 1.641 1.12 

3) Euphorbia neriifolia 5.32 5.7 1.586 0.84 

4) Cereus hildmannianus 5.40 5.3 1.621 0.71 

5) Agave vivipara 4.16 5.1 1.198 0.37 

  From above table it is found that Opuntia dillennii produces maximum voltage as 

well as maximum current using Silver-Magnesium electrode pair. Figure (1) below, shows the 

graphical representation and analysis of output voltage and output current obtained for these 

plants. 

 

 
Figure (1): Correlation of output voltage, output current, specific conductivity and pH value  

for Ag-Mg electrode pair 

 As shown in above figure (1), the trendlines along with the equations and R-squared 

values are drawn for output voltage and output current of different plants. It is observed that 

maximum output voltage as well as current is generated for Opuntia dillennii plant and there is 

decline in both sides of exponential curve for other plants. The equation of line y = 1.312 * e 
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0.021x
 with R-squared value, R

2
 = 0.029 of exponential curve for output voltage shows that the 

overall decline rate is slight positive with respect to output current. The decline rate for 

document set of output current is low with equation y = 1.382 * e 
-0.21x

 with R-squared value, R
2
 

= 0.652, as compared to output voltage generated.  
 

Conclusion: 

 After due analysis, it was found that the simultaneous reduction and oxidation (i.e. redox) 

reaction/process takes place at both the electrodes. When such type of Silver-Magnesium 

electrode pairs are used, that gives us typical voltage, current and power for operation of 

miniature electronics circuits and gadgets. It was found that Silver-Magnesium electrode pair 

produces more voltage as well as current values for Opuntia dillennii whereas it produces less 

voltage and current values for Agave vivipara. Such types of electrodes and cells are of low cost, 

reusable, less corrosive, pollution free and also eco-friendly for the environment [8]. As a result, 

such type of voltage source becomes renewable, non-conventional, cheap and an emerging low 

power source of electricity. 

 The presented and undertaken research work is in infancy, but more research will open 

up new ways of using trees, plants and vegetative power [1,9]. So that dependency of human 

being on conventional and non-renewable energies may be reduced on some extent. Let‘s hope 

that our imagination may cross boundaries and we might be plugging into the surrounding trees 

and plants to charge our iPods, cell phones and other gadgets using such type of green electricity.  
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