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3.3.2.1 Number of books and chapters in edited volumes/books published and papers published in national/ international conference

proceedings per teacher during last five.

Academic Year: 2019-20

Sr. | Name of the | Title of the Title of the | Title of the Name of National | Calendar | ISBN number Page
No. | teacher book/chapters paper proceedings | the / Year of | of the number
published of the conference | Internat | publicati | proceeding
conference ional on
1. | E.S. Nirmal | Public Policy National | 2019 978-93-89739- 04
36-7
2. | E.S.Nirmal | India’s Foregin National | 2019 978-93-89529- 11
Policy 12-8
3. | L. H.Pandure | Sheti Udyog National | 2019 978-1-71679- 21
vyapar va sahkar 154-3
4. | N. A. Shinde | Lokmansacha National | 2019 978-93-83401- 27
Wartannache 76-5
Wartaman-
Shabadvedh
5. | B. K. Wani Population Upa national | Upa National | 2020 2455-4374 33
characteristie | peer national
c and its revicwed e peer
projected journal revicwed e
Growth in journal
Ahmednagar
district of
maharashtra
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G. B. Gunjal, Free radical | Bulletin of Bulletin of | National | June.2019 | 2277-1808 40
R. D. Borse, inhibition Environment, | Environmen
B. K. Auti ability of Pharmacolog | t,
some wild y and Life Pharmacolo
vegetable Sciences gy and Life
consumed by Sciences
Tribal People
of western
region of
Akole Tehsil
(MS)India.
N. A. Shinde Manavata Power of Power of National | 2020 2320-4439 48
Dalit Knowledge Knowledge
Sahityacha
Vishesh
M. D. Flame Bulletin of Bulletin of | National | June.2020 | 2277-1808 57
Kakade, R. D. Photometeric | Environment, | Environmen
Borse Determinatio | Pharmacolog | t,
n of y and Life Pharmacolo
Potassium in | Sciences gy and Life
Irradiated Sciences
Alfslfa
(Medicago
sativa L.)
B. N. Navale Antarjaliya Current Current National | 2019 2319-8648 63
Hindi E- Global Global
Patrika Reviewer, Reviewer,
Garbhnal - Peer Peer
Soch Aur Reviewed & | Reviewed
Abhivykti Indexed & Indexed
Journal Journal
Qo —
Principal
PRINCIPAL

Art's, Commerce & Science College
Satral, Tal.Rahuri, Dist. Ahmednagar.
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M. A. (Sem. - ll) POLITICS
Public Policy (PO-C6)

Unit

Contents

Public Policy
a. Nature and Scope

b. Evolution of Discipline

Major Approaches
a. Group
b. Incremental

c. Policy Network

Public Policy in Action
a. Implementation
b. Evolution

c. Bureaucracy

Shaping of Public Policy
a. Agenda
b. Public formulation and adoption

¢. Role of lggislature

Public Policy Development
a. Health
b. Agriculture

¢. Environment

Globalization and Public Policy

a. Global Péllcy Process

.| b. Role of Transnational Actors

¢. Impact of Globalizationon Public Policy making.
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Syllabus

M. A. (Sem. - ) POLITICS
Indla's Foreign Policy (PO-03)

Unit

Contents =

Nature and Determinants of India's Foreign Policy
History and Geopolitical context
Political and Ideological factors

Socio- Economic dimensions

- B R - S

Evolution of Indian Foreign Policy

The Liberal phase = Nehru and non-alignment

The Realist phase — Post-Nehru shift to state-centrism

The Neo-Liberal phase — Impact of the end of the Cold War and
globalization

Making of Foreign Policy: Actors and Processes
Role of the Exscutive — Political and Bureaucratic
Role of the Parliament

Role of Political Parties, Pressure Groups, Media

India and Her Neighbors: Contemporary Issues
India and Pakistan '

India and Sri Lanka, Bangladesh

India and Nepal, Bhutan

o ® oo o ale oo ow

0
-

India and Major Powers
U.S.A

Russia

China

iy

India and Reglional Organizations
SAARC

BRICS

EU
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Population Characteristics and its Projected Growth in
Ahmednagar District of Maharashtra
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Abstract

Overpopulation is basic problem in south Asian countries including India. It leads to
shortage of food, unemployment, poor health, poor public services and degradation of
environment, To overcome above issues there is urgent need to stabilize increasing size of
population. Size of population, density of population, sex ratio and literacy is the major
characteristics of<population to understand the socio-economic development of an area as
well as future planning. In the present paper Ahmednagar district is selected as study area
which is suffering population explosion issues. The present study is focused on decadal
growth rare and projected growth of population characterisiics. Decadal growth rate of
population is 12.44 percent. Tehsil wise trend of decadal growth and projected growth of
population characteristic shows tremendous variation. Projected growth of sex ratio has
improved even though numbers of female are less than male.

Key words: decadal growth, annual grawth, projected growth, population density, sex ratio
O . b 6 b F ol o ¢
Introduction

Population characteristics are the basic tools to study the socio-economic
development of an area. Moreover, population projection has been used for planning to
ensure provision Of basic needs as well as health, education and employment. The present
study makes an attempt to study the population characteristics such as size of population,
density of population, sex ratio and literacy of’ Ahmednagar district. The study is based on
census data for the year 2001-2011 with emphasis on analysing trends in decadal and
projecged growth. In study region more than 70 percent of population depends on agriculture
for employment and livelihood. Agriculture of the district is mainly depends on monsoon
rainfall. Poor or failure of monsoon leads to reduce the productivity of agriculture, 1t adverse
effect on economy of district as well as increase the rate migration. It affects on social

relation and literacy.
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Study Area

Ahmednagar district is situated in the western part of Maharashtra state with a total
geographical area 17,048 sq. km. Absolute location of district in terms of latitudinal and

longitudinal extension is 18° 20" to 19° 59” north latitudes and 73% 40" to 75° 43" east

longitudes. Relative location of the district is partly in upper Gedavari and partly in Bhima

river basin. The political boundary of Ahmednagar district 1s Nashik and Aurangabad district
to the north, Solapur and Pune district to south, Beed and Osmanabad district to east and
Thane and Pune district to west, Physiographically, the district is roughly divided into three

parts namely, low land of Godavari river basin. plateau of Balaghat and Sina river basin.

Climate of the district is hot summer and general dryness throughout the year except

monsoon season. Average annual rainfall of the district is 583 mm. The district lies in the rain -

shadow zone of western ghat. Due to this distribution of rainfall 1s very uneven and erratic in

nature. Seasonal variation in temperature is quite large. The range of temperature is in
between | 1.7°C 49 38.9° C. The population of study area stood at 45,43.159 in 201 1 (Census,
2011). District accounts 4.04 percent population of the total population of Maharashtra state.

However, population density is 267 persons per sq. km.

Objectives of the study

The key objectives of the study are

1. *To examine the decadal growth rate of population, density of population. sex ratio and

literacy rate of Ahmednagar district.

2. To examine the projected growth of population characteristics in study area.

Methodology

The study is based on secondary data source. Information related to size of
population, density of population, sex ratio and literacy rate has bgen collected from socio-
economic review and district statistical abstract of Ahmednagar district for the year 2001 and
2011. Following methods are used to find out decadal and projected growth rate of

population characteristics.

1. Decadal Growth Rate in % = —— x 100
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Where,

Pn = Population of current yea

Po = Population of past year
2 Pﬂ)jﬂ(jt(}d Gl’g\yth (PG) =Pe [}

Where,
- PG = Projected growth

P = Population of beginning year
e = is the base of natural logarithm (2.71828)
r = is the rate of increase (annual increase divided by 100)
t = Time period interval between beginning year and projected year
»% Results and Discussion
Structure and Composition of Population
Table 1 reveals the structure and composition of the population of Ahmednagar
district. It determines the socio-economic conditions and stage of development of the society
x and also decide the processes and levels of resource utilization. Balanced development in

structure and composition of population is the sign of overall development of the region. In

the year 2001, the total population of the district was 4040642 persons, which increased to

Table 1: Structure and composition of population in Ahmednagar district
i

Sr. Populatmeatures Year Decadal growth rate in %
No 2001 2011 (2001 - 2011)
1. | Total population 4040642 4543159 12.44
| a. |Male 2083053 2342825 12.47

b, Female 1957598 2200334 12.40
2. | Population Density 232 267 15.09

a FRural 191 217 13.61
b. Urban 1682 1956 16.29

Sex Ratio 940 939 -0.11

Rural 948 938 -1.05

Urban 908 942 3.74

Literacy 64.31 79.05 22.92
Male 72.83 86.82 19.21

Female 55.25 70.89 28.31

Source: Socio-economic review and district statistical abstract (2001 and 2011)

}‘F"P Sl

. .
4543159 persons in the decade 2001-2011 with the decadal growth rate of 12.44 percent, It is

less than the decadal growth rate of India and Maharashtra, which is 17.64 percent and
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16.01percent respectively during the same time span. Decadal growth rate of male population

was more than female population, which is 12.47 and 12.40 percent respectively.

Density of population means land-man ratio. Increase in density of population
indicatg'i’ cline the ratio of land-man. It leads to adverse effects on agriculture, environment
and public services. Density of “population of Ahmednagar dxmct 1s 232 persons per sq.km.
in the year 2001, It sharply increases to 267 persons per sq.km in the year 2011. Density of
population is increased by 15.09 percent during the decade (2001-2011). Population densxty
of urban and rural is 1956 and 217 respectively (Census, 201 1), which increased by 16,29 and

13.61 percent respectively during the decade.

Sex ratio is helpful to policy formation regarding education, health and economy.
Moreover, it is important for understandin g social and gender related issues. It directly effects

on marital status, migration and birth rate. Table 1 depict the sax ratio of district is

unbalanced. It leads to increase in social and gender conflicts. Sex ratio of the district is 940
in the year 2001. It slightly decreases in the year 2011, It is same as the country’s sex ratio
which 1§ 940 females per thousand male (Census, 2011). Sex ratio of the district decreases by
0.11 percent during the decade. The urban sex ratio is 908 in the year 2001, It increases by

3.74 percent during the decade. However, rural sex ratio decreases by 1.05 percent.

Literacy is the indicator of social as well as economic development of region. Higher
the rate of literacy means higher the rate of development and vise versa. Literacy rate of the
district shows positive change, it increases by 22.92 percent during the decade. In the year
2011 literacy rate of the district is 79.05 percent. It is better than the country’s literacy rate, { "=
which is 74.0 percent (Census, 2011). Decadal growth of literacy rate of female is more than

male which 1s 19.21 percent and 28.3 1percent respectively.
Tehsil wise decadal growth rate of population characteristics

Table 1.2 reveals the tehsil wise decadal growth of population. All the tehsils

%
recorded positive trend, which is range from 9.12 to 20.64 percent. Highest decadal growth
rate recorded in tehsils of Shevgaon (20.64 percent) and Patherdi (20.12 percent) and lowest

is in Kopergaon (9.12 percent) followed by Rahuri (9.46 percent) and Akole (9.49 percent).
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v,éh‘éiliWi?e decadal growth rate of population characteristics (2001 - -2011)
' (Values in percentage

Population _ [ Density of population | Sex ratio Literacyrate |

- 949 9.60 1 o002 70
| Sangamner | 1053 1236 -0.19 75,96
-Koargaon . ap 12.30 1.41 6.98
o 1 22.89 0.25 4.89

_| Shrirampur 12.10 26.22 1.40 534
Newasa | 9.5 13.58 030 | e @
Shevgaon | 2064 14.72 -0.04 55 1

20.12 2147 2,67 6.12

1275 20.63 330 2.02

9.46 1123 -0.04 5.49
1120 14.84 -3.38 578
e e 13.87 -1.74 i

14.64 15.33 -2.09

- 18.00 18.30 -3.01 _
‘ Source: Compiled by mse cher

acadal growth rate of popu lation dens;ty indicate that there is considerable variation

tehsil level (table 2). All the tehsil recorded positive decadal growth of popula’aon density.

It mdwates increase in the pressure of population on land. Decadal growth rate of popuia{mn

densxty varies from 9.60 percent in Rahata to 26.22 percent in Shrirampur. Above 20 percent

th rate recorded in tehsils of Rahata (22.89 percent) Patherdi (2147 percent) and Nagar

/ (20 63 percem) while rest of the tehsils recorded growth rate 11percent to 15 percent.
Most of the tehsils recorded negative decadal growth rate of sex ratio (table 2). It

i dxcates that in feature gender conflicts emerge as a new I issue in district. Only five tehsils

’:*namely Akole (O 02 percent), Rahata (0. 25 percent), Shrirampur (1.40 percent), Kopergaon
and N gar (3.30 percem) have recorded positive growth while maxxmum negama
7 Jamkhed tebsil. -
° xteracy mdacates the quality of manpower It ;s the reliable mdex f th’ so¢
onomic developmem and demagraphxc growth of regmn Table 2 mdscates xhe spanai
) tte h of decadal growth of hteracy It shows that all tehsil recorded positive growzh whmh”‘
vgrles from 2.02 percent to 7.12 percent. Tehsil | Jamkhed notxced highest gmwth rate (7 I2v .

pers;an) wh;le tehsil Nagar recarded lowest g.rowth rate which i is 2.02 percent.
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Projected growth of population characteristic for the year 2021
Population projection is the tool for decision making related to infrastructure creation,
policy making and program formation. Table 3 reveals the projected growth of population
eharacteﬁstxc for the year 2021. Nagar tehsil recorded highest population while i&imi
I amkhed recorded lowest population in the year 2021.

Table 3: Tehsil wise projected growth in the year 2021

Tehsil Population Density of population | Sex Ratio | Literacy rate
Akola 321028 214 974 80.30
| Sangamner 541954 329 941 84.87
Kopargaon 331245 485 955 85.60
 Rahata 358462 587 943 8619 |
Shrirantpur 324473 738 976 86.62
Newasa 393469 316 932 83.61
Shevgaon . 301737 262 953 7B.15
Pathradi 315564 266 901 79.46
Nagar 777416 560 962 88.11
jahuri 354976 355 934 8424
Parner 306656 171 923 80.14
. MOnda 363087 226 907 77.91
Karjat 272835 184 895 77.18
Jamkhed 189613 217 893 77.97

Source: Compiled by researcher

Projected growth of population density shows that northern agricultural advanced

tehsils namely Shrirampur (730), Rahata (587), Kopergaon (485) and Sangamner (329) has

noticed sharp mcrease in population density. However, urban tehsil Nagar recorded 560
ﬁersongwﬁ:r sq.km while tehsil karjat (184) observed lowest projected growth. s;\

Projected growth of sex ratio (table 3) is not increased up to mark till 2021 In

Ahmednagar district there is tremendous change in literacy rate but unawareness about sex

ratio. Male dominant society gives preference for male child which is responsible for low sex

ratio. Tehsil Karjat (895) and Jamkhed (893) recorded very low of projected growth of sex
ratio.

z Projected growth of literacy rate (table 3) recorded more than 85 percent in five tehsils
nam&ly Akole, Kopergaon, Rahata, Shrirampur and Nagar. However, rest of the tehsils

recorded 75 to 84 percent.
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nclusion
here more than 70

Qgigpulanon growth 1s the burning tssues Ahmednagar district, W

percent population depends on agriculture. 1t 15 observed that overpopulation in Ahmednagar

‘dvlstrwt is posing serious threats by creating problems like food mflation, unemployment and

environmental degradation. Thus, there 15 an urgent need 1o control population in district with

he people. The estimated growth of population shows

the help of creating awareness among !
a increase the pressure of

socio-economic sustainability of district 15 at risk. In rural are

population on ﬁgriculture. Due to this number of marginal workers increase. In urban area

will going to face the problems of overpopulation such as increasing slums, inadequate

h. basic infrastructure etc. There is need to awareness

facilities of water, education, healt
t_gwards girl child with the help of Asha workers and women'’s self help groups.
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by Tribal People of western region of Akole tehsil (M.S.) India
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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 40°C
for 48 hours. Dried material were pulverized in grinder and winnowed from 100pum 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 60°C 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 pg)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 1-2- 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 (32°C), 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 (329C), the absorbance was measured at 695 nm. The series (10-100 pg) 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 pg/mg), C.tuberosum (48.82+0.14 pg/mg) and R. hypocratiformis (36.62+0.19
ug/mg). However, its seen to be % inhibition ability varies with total antioxidant content.

100
80
60
40
20
0]
0] 50 100 150 200 250 300 350
——V/it.C —i— Discoria bulbifera
Chlorophytum tuberosum Rivea hypocratiformis
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, By, B¢ 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 (HClIO4) was added to this
mixture and was kept in the fumes block for digestion. The temperature was increased gradually, starting
from 502C 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 | Dilution | Conc. of Standard Meter Reading
(ppm) sol» (ppm) (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. | Sample of Irradiated Amount of Potassium in mg/gm Mean S.D.
No. Alfalfa 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.)

Effect of gamma radiation on potassium content of irradiated Alfalfa
120

100

80 -

60 -

40 -

Amount in
mg/gm

> & & & & s EsEs
S LHEFFLHFF & ¢S
R R A

Gamma Radiation Dose

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 lonizing
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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