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published 

Title of the 
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proceedings 
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/ 
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Calendar 

Year of 

publicati

on 

ISBN number 

of the 

proceeding 

Page 

number 

1.  E. S. Nirmal Public Policy     National 2019 978-93-89739-

36-7 

04 

2.  E. S. Nirmal India’s Foregin 

Policy  

   National 2019 978-93-89529-

12-8 

11 

3.  L. H.Pandure Sheti Udyog 

vyapar va sahkar 

      National 2019 978-1-71679-

154-3 

21 

4.  N. A. Shinde Lokmansacha 

Wartannache 

Wartaman- 

Shabadvedh 

      National 2019 978-93-83401-

76-5 

27 

5.  B. K. Wani   Population 

characteristie

c and its 

projected 

Growth in 

Ahmednagar 

district of 

maharashtra 

Upa national 

peer 

revicwed e 

journal 

Upa 

national 

peer 

revicwed e 

journal 

National 2020 2455-4374 33 
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6.  G. B. Gunjal, 

R. D. Borse, 

B. K. Auti 

  Free radical 

inhibition 

ability of 

some wild 

vegetable 

consumed by 

Tribal People 

of western 

region of 

Akole Tehsil 

(MS)India. 

Bulletin of 

Environment, 

Pharmacolog

y and Life 

Sciences 

Bulletin of 

Environmen

t, 

Pharmacolo

gy and Life 

Sciences 

National June.2019 2277-1808 40 

7.  N. A. Shinde   Manavata 

Dalit 

Sahityacha 

Vishesh  

Power of 

Knowledge  

Power of 

Knowledge  

National 2020 2320-4439 48 

8.  M. D. 

Kakade, R. D. 

Borse 

  Flame 

Photometeric 

Determinatio

n of 

Potassium in 

Irradiated 

Alfslfa 

(Medicago 

sativa L.) 

Bulletin of 

Environment, 

Pharmacolog

y and Life 

Sciences 

Bulletin of 

Environmen

t, 

Pharmacolo

gy and Life 

Sciences 

National June.2020 2277-1808 57 

9.  B. N. Navale   Antarjaliya 

Hindi E-

Patrika 

Garbhnal -

Soch Aur 

Abhivykti  

Current 

Global 

Reviewer, 

Peer 

Reviewed & 

Indexed 

Journal 

Current 

Global 

Reviewer, 

Peer 

Reviewed 

& Indexed 

Journal 

National 2019 2319-8648 63 
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M. B. Gunjal R.D. Borse and B.K.Auti* 

Department of Botany, P.V.P. College Pravaranagar, At/P: Loni., Tal:.Rahata, Ahmednagar (MH) 
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ABSTRACT 

Wild vegetables play an important role of food and medicine in tribal regions of Maharashtra. All of them contain free 

radical scavenging ability as presence of active biomolecules. These biomolecules may potentially be used for multiple 

therapeutic applications in degenerative as well as cardiovascular diseases. Present study explores DPPH scavenging 

potential and amount of total antioxidants as compared with ascorbic acid as control. Selected wild vegetable have 

inhibition ability and varies in total antioxidants.  

Keywords: Free radical, DPPH, Scavenging, total antioxidant, Wild vegetable. 
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INTRODUCTION 

Wild Vegetables are used as a Food Resource by the Tribals of Kalsubai Harishchandragarh Wildlife 

Sanctuary. Different parts of 22 plant species are consumed by tribes as it bears variation in its nutritional 

composition [1]. The use leaves, tubers, rhizomes, bulbils, fruits, seeds, flowers, of such wild edible plants 
are complementary diet during scarcity [2]. Appreciable amount of polyphenol content reveals its 

antioxidant and medicinal potential to overcome certain degenerative human disorders [3]. 

Discoria bulbifera (Family: Dioscoreaceae), Chlorophytum tuberosum (Family: Liliaceae) and Rivea 

hypocrateriformis (Family: Convolvulaceae) contains ample amount of polyphenols [4-8]. Beside, phenolic 

compounds contribute to quality and nutritional value in terms of modifying color, taste, aroma and 

flavor [9].  

Documentation and data analysis of plants from northwest region of Ahmednagar may provide novel 
compounds for the treatment of different ailments and also new food species for coming generation [6]. 

Therefore, the basic aim of our research was to determine the relation between DPPH free radical 

scavenging activity and amount of total antioxidant present in hydro-methanolic extracts of selected wild 

vegetables. Plants and plant part used was selected on the basis of local people of collection area. 

 

MATERIAL AND METHODS 
Collection and Identification: 

Tubers of D. bulbifera, Leaves of C. tuberosum and R. hypocrateriformis was collected from western region 

of Akole tehsil (M.S.), India. Identification was done by regional flora. 

Extraction 

Different plant parts were collected and chopped into small pieces and were dried in hot air oven at 40oC 

for 48 hours. Dried material were pulverized in grinder and winnowed from 100µm sieve. Powdered 

samples were defatted with petroleum ether and used for subsequent extraction with 80% methanol 
(80% methanol: 20% Distilled water). Whole process of extraction was carried out using 250ml sohxlet 

assembly at 600C temperature with three continues cycles of extract. Collected extracts was dried using 

rotary evaporator to avoid the breakage of isolated compounds.  Doses of extract (10-300 µg)were 

prepared by using deionized water for DPPH assay and total antioxidant contents was determined from 

0.5 and 1 mg/ml concentration. Two antioxidant in vitro models such as DPPH and total antioxidant were 

used for the study.  
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DPPH Assay 
DPPH (2, 2:-dipheny l-2- picrylhydrazyl) radical scavenging assay was carried out as per reported method 

with some modifications [4]. About 1 ml of test solution was added to equal quantity of 0.05 mM solution 

of DPPH (Prepared in ethanol) in test tubes. After 20 min of incubation at room temperature (320C), the 

DPPH reduction was measured by reading the absorbance at 517nm in a s UV-Visible spectrophotometer 

against a blank, which did not contain the extract. L-ascorbic acid was used as a positive control. The 

DPPH radical scavenging capacities were expressed as Vitamin-C Equivalent Antioxidant Capacity. The 

Percent (%) inhibition activity of prepared dose against DPPH was calculated. 
Total Antioxidant Capacity 

Total antioxidant content was determine using prescribed method [4] with slight modification. 0.5 and 1 

mg/ml of extract dissolved in water was combined in eppendorf tube with 1 ml of the reagent solution 

(0.6 M sulphuric acid, 28 mM sodium phosphate and 4 mM ammonium molybdate) prepared with 

deionized water. The tubes were capped and incubated at 95°C for 90 min in hot air oven. After cooling to 

room temperature (320C), the absorbance was measured at 695 nm. The series (10-100 µg) of Ascorbic 

acid was run. Graph of Concentration (X-axis)vs. % inhibition (Y-axis) was plotted using Microsoft excel 
2010 to generate the slope line equation (y= 0.0058x).  The antioxidant activity was expressed as the 

number of equivalents of ascorbic acid. 

Statistical analysis 

All the analysis was carried in triplicate to determine mean and standard error means (SEM) using 

Graphpad Instat 3 software. 

 
RESULTS AND DISCUSSION 

DPPH scavenging ability (Fig. 1.) of all plant extract was found to be dose dependent. Highest Inhibition 

was observed in C. tuberosome (82.15±0.17%) followed by R. hypocratiformis (79.89±0.32%) and D. 

bulbifera (77.76±0.73%) at highest dose. Furthermore, Prominent amount of antioxidant was observed in 

D. bulbifera (20.52±0.40 µg/mg), C.tuberosum (48.82±0.14 µg/mg) and R. hypocratiformis (36.62±0.19 

µg/mg). However, its seen to be % inhibition ability varies with total antioxidant content. 

 

 
Figure 1. DPPH scavenging activity. 

CONCLUSION 

The results of the present investigation reports the quantitative analysis of  determine the relation 

between DPPH free radical scavenging activity and amount of total antioxidant present in hydro-
methanolic extracts of D.bulbifera, C. tuberosum and R. hypocratiformis. However further investigations 

are required to isolate and characterize the active constituents from this plant to evaluate their 

therapeutic role. Also Extract can be used as food additives to help guard against food deterioration as an 

antioxidant. Plant powder can be used as source of green Tea. Plant can be useful for industrial 

preparations especially in food, beverages, as a flavor, aroma, pharmaceutical preparations like cosmetics, 

medicine etc. 
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ABSTRACT 

Alfalfa is often grown in fields by farmers for pasturage and forage. With respects to the nutritional properties and 

information of Alfalfa plant is rich in calcium, sodium, potassium, carotene, zinc, iron and vitamins such as A, C, B1, B6, E 

and K as well as proteins. It is extensively cultivated in Maharashtra as a fodder crop and also having a medicinal value. 

In the present investigation, the seeds of Alfalfa were irradiated with different doses of gamma radiation (5 KR, 10 KR, 15 

KR, 20 KR, 25 KR, 30 KR, 35 KR, 40 KR, 45 KR, and 50 KR) and treatment combination were arranged in a randomized 

block design with eleven replication to determine potassium content. Data were determined with the help of Flame 

photometry method. This method was properly validated by using standard chemicals and can be applied to formulation. 

The proposed method was found to be simple, specific, inexpensive and less time consuming. Result obtained in the 

present investigation, it can be determined that the mutagens are highly energetic in inducing genetic variability with 

considerable variation in potassium content of Alfalfa. 

Keywords: Potassium, Alfalfa, Fodder, Flame photometry. 
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INTRODUCTION 
Alfalfa is important forage crops worldwide due to its high forage yield, excellent forage quality in a wide 

range of environments, and high malleability to different climatic conditions [13]. From the point of view 

of farmers and world's agricultural scientist is considered to be the "Queen of Fodder Herbs" [19]. Due to 

high nutritive value and high proteins content, alfalfa is widely used in animal fodder. It contains minerals 

like Calcium, potassium, phosphorus, Magnesium and zinc as well as chlorophyll, organic acids, saponins, 

isoflavins, sterols, coumarins and alkaloids [14]. In general, Cobalt-60 and Cesium-137 are the main 
sources of gamma rays used in mutation induction [10]. Gamma rays are characterised in ionizing 

radiation because these radiations cause alterations in the anatomy, morphology, Physiology and 

biochemistry of the plants [12]. Gamma radiation can induce useful as well as harmful effects on crops so 

there is a need to predict the most beneficial dose for improvement of specific traits of crop plants [8]. 

Potassium is not only performs the important physiological functions as, but it improves nitrogen use 

efficiency. Potassium (K) increases crop yield and improves quality. It is required for numerous plant 

growth processes [9]. Flame Photometry also recognized as flame atomic emission spectrometry that 
observed the species in form of atom, mostly it works on principle of ionization of alkali metal salt drawn 

into a non-luminous flame. Alkali metal salt absorb energy from flame and emit the light of characteristic 

wavelength which is observed by change in intensity of color, the energy absorb was enough to vaporize 

alkali metal salt [7]. Flame photometer is an optical device to measure the colour intensity of substances, 

such as sodium, potassium that have been aspirated into a flame [3]. The objective of this study was to 

determine the Potassium content of Alfalfa which were treated with different doses of gamma radiation 
by flame photometry method. 
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MATERIAL AND METHODS 
Method of Sample Collection: 

Alfalfa plant samples were collected from all the treated and untreated concentration, which were planted 

in field by RBD method with eleven replication.[5]. 

Preparation of dried Alfalfa powder: 

For preparation of dried alfalfa powder, fresh Alfalfa leaves with stem of various doses was dried at room 

temperature in a dark room. The dried Alfalfa after 3-4 days was powdered in a grinder [16]. 

Preparation of various extract for dried Alfalfa plant: 
Wet digestion of sample: For wet digestion of sample, exactly (1.000gm) of the powdered sample was 

taken in digesting glass tube. Twelve milliliters (12ml) of HNO3 was added to the samples and mixture 

was kept for overnight at room temperature. Then 4.0 ml perchloric acid (HClO4) was added to this 

mixture and was kept in the fumes block for digestion. The temperature was increased gradually, starting 

from 50ºC and increasing up to 250-300 C. The digestion completed in about 70-85 min as indicated by 

the appearance of white fumes. The mixture was left to cool down and the contents of the tubes were 

transferred to 100 ml volumetric flasks and the volumes of the contents were made to 100 ml with 
distilled water. Stored the digest and used it for mineral determination [1]. 

Determination of Potassium (K) in Alfalfa by flame photometer: 

Principle: The flame photometer measures the emission of radiant energy when atoms of an element 

return to their ground state after their excitation by the high temperature of the flame. The degree of 

emission is related to the concentration of the element in the solution [1]. 

Procedure: Potassium analysis of the sample were done by the method of flame photometry. Standard 
solution of potassium (K) were prepared by dissolving 190.6 mg of Potassium chloride (KCl), so it gives 

100 ppm of K [1]. Standard solutions of 20, 40, 60, 80 and 100 milli equivalent/L were used both for K. 

The same wet digested sample solutions were used for the determination of potassium [4]. 

Measurement procedure: 

Sample of irradiated Alfalfa extracts were analyzed for mineral detection using standard and distilled 

water as a reference. For various extract of Alfalfa, standards prepared in distilled water was used. Here 

instrument has given concentration of minerals in millimole/100ml. From this, amount of minerals 
present in terms of mg/g Alfalfa were calculated [6]. 

 

RESULTS AND DISCUSSION 

Result for analysis of potassium in various irradiated extract of Alfalfa in terms of mmol/100ml, ppm and 

mg/g Alfalfa is given in following table: 

 
Table 1.1- Standardization of Potassium solution: 

S. No. ml. of standard  

(ppm) soln 

Dilution Conc. of Standard 

 (ppm) 

Meter Reading 

(Potassium) 

1 20 100 20 16 

2 40 100 40 37 

3 65 100 60 58 

4 80 100 80 78 

5 100 100 100 100 

Repeatability of method is checked by repeating the same procedure by preparing standard solution for three times 

on three different days. This is mean of three meter reading for Potassium which are taken on three different days. 

 
Effect of Gamma Radiation on Potassium content of Irradiated Alfalfa:  

The result reveals that average maximum content of Potassium in the Alfalfa was 97.6 mg at 25KR dose of 

gamma radiation. However, minimum average content of Potassium was reported in 50KR and control 

with 53 mg and 61 mg respectively. It is quite noticeable that lower doses of gamma radiation shows 

maximum content of Potassium while higher doses of gamma radiation shows minimum content of 

Potassium. 20KR and 25KR doses of gamma radiation shows maximum content of Potassium. When 

increasing the dose of gamma radiation from 30KR to 50KR the amount of Potassium goes on decreasing. 
The amount of Potassium in Alfalfa shows variations in all the doses of gamma radiation and control. 
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Table 1.2-Effect of Gamma Radiation on Potassium content of Irradiated Alfalfa 
Sr. 

No. 

Sample of Irradiated 

Alfalfa  

Amount of Potassium in mg/gm Mean S.D. 

1st Day 2nd Day 3rd Day 

1 Control 62 60 61 61 1.00 

2 5KR 78 80 79 79 1.00 

3 10KR 83 82 83 82.6 0.57 

4 15KR 89 88 88 88.3 0.57 

5 20KR 93 94 94 93.6 0.57 

6 25KR 98 97 98 97.6 0.57 

7 30KR 86 85 84 85 1.00 

8 35KR 76 74 75 75.3 1.00 

9 40KR 68 67 67 67.3 0.57 

10 45KR 58 57 57 57.3 0.57 

11 50KR 54 53 52 53 1.00 

 (Three times with the same extract on three different days by repeating the calibration with freshly 

prepared standards.) 

 

 
Graph 1. Effect of Gamma Radiation on Potassium content of Irradiated Alfalfa 

 

However, the method of sample preparation by wet digestion method shows relatively variation. Similar 
result also obtained by Sanni T.A., [15] studied the effect of gamma Irradiation on mineral, vitamin and 

cooking properties of Sorrel (Hibiscus Sabdariffa L.) and recorded that Potassium was significantly 

increased with increasing radiation dose to 2.0KGy but sodium was significantly reduced at 2.5KGy than 

at any other dose level. Mohajer et.al, [12] also reported that lower doses of gamma radiation have 

stimulatory effects on nutritional composition of Sainfoin. Borzouei et.al, [2] also observed that lower 

doses will be significant as compared to higher doses. Along with the stimulation of cell division and 

enzymatic activity there is an increase of mineral and water uptake, which can explain the increase if 
assimilatory pigments in plants derive from seeds exposed at lower doses [11]. Low doses of Ionizing 

radiation have modulatory role in the metabolic and biochemical processes of seedling [18]. 

 
CONCLUSION 

It is evident from this study that lower doses of gamma radiation i.e. 5KR, 10KR, 15KR, 20KR and 25KR is 
mostly effective as compared to higher doses with 35KR, 40KR, 45KR  and 50KR and control. The 

stimulatory effect at a lower dose is due to the fact that mutagens at lower concentration stimulate the 

role of enzyme and growth hormone responsible for growth and inhibitory effect is due to the fact that 

biological damage increased at a faster rate in higher concentration of mutagen. It is concluded from this 

study that appropriate mutation or variation in Potassium content of Alfalfa can be created through 

gamma rays and it can be improved in various genotypes through various gamma ray doses. The 

proposed flame photometric method was successfully employed to estimate the amount of potassium in 
eleven different treatments of Alfalfa. The proposed method was found to be simple, specific, accurate 
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and precise. Hence, the proposed method can be employed for routine analysis of mineral composition in 
various plant extracts. 
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