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ABSTRACT:
Climate change is a major and very serious issue for all of us. The effect of climate change are 
different in different niches. But its effects are very severely seen in parts of dry lands.
Khandesh a well known region of North Maharashtra comprising of Jalgaon, Dhule and Nandurbar 
districts along with same parts of Burhanpur districts of Madhya Pradesh and parts of Nashik of 
Maharashtra state.
In the proposed study we are revisiting climate factor viz Temperature(Min,Max,Mean), Rainfall, 
PET, Relative Humidity and Wind Velocity and analysed the available data and try to nd out assumed 
indicator for drought and its sever. This region is drought prone. In the proposed study we will also try 
to proposed different tools to mitigate the climate change at micro level.
 We have collected different data for 100 years. This study will helpful in understanding of pattern of 
different climate factor in last 100 years and its probability of reoccurrence in the future.

Introduction:
Climate change is a major and very serious issue for all of us. The effects of climate change are 
different in different niches. The climate change is a global problem but its mitigation is possible if we 
work collectively at micro level. In India, above 70% of land mass comes under the dry lands. Most of 
the Maharashtra state comes under the dry land. The study area, which is Khandesh region agro- 
climatically, belongs to semi arid zone. This area is very fertile and a well known region for Banana, 
Cotton and Sorghum cultivation. In this region, the agriculture is Rainfed and like the any other 
sibling parts the Rainfall is unpredictable in quantum and duration.
Climate change is a regular phenomenon but it is getting fasten due to anthropogenic effects. Still we 
can coup up this problem if we understand the factors responsible for this. In this regard we have 
attempted to understand the trends of climatic factors like Temperature, Rainfall, Wind Velocity, 
Relative Humidity, Cloud Cover and PET for last 100 years. The study of trend of these varies factors 
will be helpful in future prediction. This prediction will be of numerical in nature.  
The prediction of weather and act accordingly is also a part of mitigation strategy. 
 In the proposed study we will try to nd out the change in climatic factors specically, Temperature, 
Rainfall, Cloud Cover and Potential Evapotranspiration (PET). We also try to propose different tools 
to mitigate the climate change at micro level.

Methodology:
We have collected secondary information from various authentic sources, web sites and web portals 
of government of India. We have collected data for the period of one century and from 1901 to 2000. 
The road map for collection to analysis is as follows:
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1. Collection of data: The data for 100 years for Temperature, Rainfall, PET, Cloud Cover and some 
facts regarding study area were collected from different sources which are mentioned in references.   

2. validation and Arrangement of data: All collected data arranged as per desired in scheduled 
table. In all tables major category is different attributes like Temperature, Rainfall, Wind Velocity etc 
and within it districts as minor category. We collect this data set for Khandesh i.e. Jalgaon, Dhule and 
Nandurbar districts for 100 years (1901-2000) from ofcial website so there is no need of validation 
of data. 

3. Analysis of data using different descriptive statistics: We have ample quantum of data which is 
being very useful in further analysis. We have applied different descriptive statistics like Standard 
Deviations. This is very helpful in understanding of dispersion of data in given format.  
4. Inference: The analysis is followed by inference.
Analysis: 

Temperature: The factors like Temperature, Rainfall, PET, Wind Velocity, Cloud Cover, Relative 
Humidity presented in the paper based on secondary data obtained from www.indiawaterportal.org 
and www.bhuvan-panchayat.nrsc.gov.in

Results:

Temperature:

0The above mention table shows that the average Minimum Temperature of Khandesh region is 18 C, 
0 0Maximum is 33.75 C and Mean Temperature is 25.8 C. Variation pattern of all three districts are 

almost similar.
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Rainfall:

Rainfall (mm)

Particular  Jalgaon Dhule  Nandurbar

Average  721.82 1121.99 1490.43

Minimum  367.05 451.65  612.36

Maximum  1028.84 1699.69 2350.67

Standard deviation 148.255 248.52  364.9041
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PET:

PET (mm)   

Particular  Jalgaon Dhule  Nandurbar

Average  6.978546 6.817549 6.755057

Min   6.768333 6.6125  6.55

Max   7.2  7.0325  6.966667

Deviance  0.431667 0.42  0.416667

SD   0.078288 0.077445 0.07434

Wind Velocity:

Wind Velocity in Khandesh

   Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

Average 4.37 5.41 6.58 9.84 15.39 13.74 10.66 9.94 8.40 5.38 4.93 4.40

Minimum 3.53 4.10 2.83 7.07 11.13 9.73 8.60 8.43 5.90 3.97 3.90 3.43

Maximum 5.97 7.23 8.60 12.43 19.80 16.97 13.23 11.37 10.53 7.13 6.17 5.33

Standard  0.59 0.74 1.26 1.43 2.35 1.96 1.28 0.80 1.24 0.78 0.54 0.47

Deviation
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Cloud Cover:

Cloud Cover in Khandesh

   Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

Average 0.82 0.70 0.65 0.81 1.06 3.74 5.73 5.65 3.77 1.66 1.32 0.96

Minimum 0.27 0.17 0.23 0.30 0.50 1.50 4.97 4.40 2.60 0.70 0.60 0.33

Maximum 1.37 1.23 1.10 1.80 2.00 5.50 6.43 6.60 5.50 2.80 1.93 1.73

Standard  0.27 0.28 0.25 0.31 0.36 1.09 0.37 0.48 0.69 0.53 0.40 0.36

Deviation
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Cloud Cover:

Relative Humidity in Khandesh

   Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

Average 45.28 40.22 34.13 35.31 45.00 60.18 78.08 82.23 73.03 51.64 46.21 46.11

Minimum 40.17 35.17 28.33 30.67 37.50 51.17 73.17 78.50 65.50 43.33 40.67 41.17

Maximum 49.67 44.83 40.00 39.83 50.83 68.67 81.50 84.83 82.83 65.67 52.00 50.83

Standard  2.75 2.71 3.01 2.42 4.10 4.74 2.32 1.74 4.79 6.71 3.05 2.32

Deviation

Conclusion:
The analysis of data shows that Jalgaon district shows more PET and  less Rainfall compare to other 
districts; there is no signicant difference Temperature; there is obvious change in Rainfall in three 
district; recurrence of better Rainfall in every three years; there is enough quantum of runoff available 
which is a good Potential for evenly spread water harvesting structure; we can mitigate the climate 
change effect at micro level by understanding the change in pattern of climatic factors and by 
executing small interventions at individual and community level. 
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ABSTRACT:
Electricity is one of the greatest innovations of mankind. It becomes a part of our daily life and we 
cannot live without electricity. Considering importance of electricity in our daily life we have 
analyzed electricity consumption data in Jalgaon city using Time Series Analysis.  The statistical 
analysis presented in the paper is based on secondary data of electricity consumption by residential, 
commercial and industrial sectors. This data set is collected from Maharashtra State Electricity Board 
(MSEB) ofce from Jalgaon city. Initially exploratory data analysis tools used to analyze data. It is 
found that on an average 9.44 million units consumed by residential sector, 2.81 million units 
consumed by commercial sector and 19.71 million units consumed by industrial sectors per month in 
Jalgaon city.  Multiplicative model is found best for consumption of electricity month-wise for study 
area. Seasonal indices computed for each month and based on tted model for entire year 2019 
electricity consumption is predicted month-wise. Error distribution is identied using distribution 
identication tool and It is found that error distribution is normal with mean -0.03 and variance 2.54. 

Introduction:
In present modern days electricity is essential for growing economy. Without electricity no industry 
can run, discovery of electricity is a blessing to this world. Not only electricity helps to run industry 
but it also helps to human beings because it provides comforts and satises their needs. Electricity 
demands depends on number of factors which includes economic growth, household connectivity, 
energy efciency and the electrication of the transport sector. An analysis of electricity demand at 
the national level indicates that the demand in the current year depends on last year’s electricity 
consumption and economic growth in the current year. All India level demand projections in the 
stylised scenarios upto 2029–30 have been carried out by The Energy and Resources Institute (TERI) 
using the electricity demand and GDP data from 2001–02 to 2015–16. The study shows that the 
demand is likely to grow from 1115 BU in 2015–16 to 1,692 BU in 2021–22, 2,509 BU in 2026–27 
and 3,175 in 2029–30. Per-capita consumption of electricity is projected to increase from the 
prevailing level of 1,075 kWh to 1,490 kWh in 2021–22, 2,121 kWh 2026–27 and 2634 kWh in 
2029–30. These demand projections may go up or down depending on the success of the UDAY 
programme, Make in India initiative, deceleration in the use of captive power, energy efciency, etc. 
As per Economic Survey of Maharashtra 2017-18 Aggregate consumption of electricity in the State 
during 2016-17 was 1,08,455 MU. The consumption of electricity by the industrial sector was largest 
(31.2 per cent), followed by agriculture (26.1 per cent) and domestic sector (24.8 per cent) in the State. 
As per the Prayas Energy Group publication (Dec 2016), regarding Residential Electricity 
Consumption (REC) in India, they have appeal researchers (both academic and non-academic) to use 
existing data or build data from local surveys to conduct various disciplinary and inter-disciplinary 
studies on the REC. As statisticians we have decided to study electricity consumption in Jalgaon city 
using suitable statistical methods. For collected data set regarding electricity consumption in Jalgaon 
city we have analysed data using time series analysis. Our main objective of this research is to identify 
best statistical model for electricity consumption in Jalgaon city and then use best tted model to 
predict future electricity consumption. 

Methods: 
 The statistical analysis presented in the paper is based on secondary data which is collected from 
Maharashtra State Electricity Board (MSEB) ofce from Jalgaon city. Received data set is in the form 
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of excel le under the title electricity consumption in Jalgaon city month-wise. Excel le contains 
seven columns which includes month, number of residential consumers, units consumed by 
residential consumers, number of commercial consumers, units used by commercial consumers, 
number of industrial consumers, units consumed by industrial consumers. The unit used in original 
data set for electricity consumed units by residential, commercial or industrial consumers is in million 
units.  As per our objective we have requested for ve year data of electricity consumption in Jalgaon 
city from MSEB but due to some reason MSEB has provided data only for two and half years. In the 
provided excel le rst month is April 2016 and last month is Oct 2018, so overall electricity 
consumption data set is for two years and seven months period (April 2016-October 2018) . 
For statistical analysis point of view we have dened ten variables which divided in two sets, rst set 
contains MSEB data and second set contains individual urban family data. In the rst set, eight 
variables named as MSEB_MONTH, MSEB_NORESCON, MSEB_ECONBYRES, 
M S E B _ N O C O M M C O N ,  M S E B _ E C O N B Y C O M M ,  M S E B _ N O I N D C O N , 
MSEB_ECONBYIND, MSEB_TOTALECON. In the second set two variables named as 
IURBAN_MONTH and IURBAN_ECON. The analysis of second data set is given the project report. 

The description of these variables is as follows:
1. MSEB_MONTH: MSEB data set months which started from April 2016 to Oct 2018.
2. MSEB_NORESCON: MSEB data set number of residential consumers in the month
3. MSEB_ECONBYRES: MSEB data set electricity consumed by residential consumers
…………………………………………………..
4. MSEB_TOTALECON: MSEB data set total electricity consumption by residential, 
commercial and industrial consumers in the month.
Keeping in mind our objective, suitable technique is time series analysis. A time series is a collection 
of observations made sequentially over time. In this paper we are using discrete time series, where the 
observations are taken at equal intervals. Time series analysis helps in the analysis of past behavior of 
above mentioned variables such as MSEB_ECONBYRES, MSEB_ECONBYCOMM.  The analysis 
of past conditions is the basis of forecasting the future behavior of the variables under study. There are 
four components of time series, which are as follows:
1. Secular Trend or Trend (T)
2. Seasonal variations (S)
3. Cyclical variations ©
4. Irregular variations (I)

The following are the two models commonly used for the decomposition of a time series into its 
components. First one is additive model which assumes that the observed value is the sum of four 
components where as second one assumes that the observed value is the product of four components. 
It is noted that except the value of trend all the other component values are rates or index numbers. For 
analysis we have used time series analysis tools of MINITAB software.

Results :
1. Descriptive Statistics

Variable             Mean   StDev   Minimum   Maximum   Range

MSEB_NORESCON      88554    1111     86469     90204      3735

MSEB_ECONBYRES     9.439   2.229     5.674    13.968     8.294

MSEB_NOCOMMCON     11582     142     11260     11820      560

MSEB_ECONBYCOMM   2.809   0.634     1.668     3.956     2.288

MSEB_NOINDCON     2230.0   350.8    1180.0    3808.0     2628.0

MSEB_ECONBYIND    19.714  1.481    17.347    22.774        5.427

MSEB_TOTALECON    31.961   3.634    26.225    38.481    12.256
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Seasonal Indices

April  May June July August September

1.09225 1.19411 1.10908 1.05320 1.12978 0.90345

October November December January February March

0.93773 0.91159 0.88182 0.95301 0.85850 0.97549

2) Timeseries Plot :

2. Time Series Decomposition Plot:

  Fitted Trend Equation: Yt = 29.411 + 0.135*t

Error follows normal distribution with mean -0.03 and variance 2.54
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Conclusion: 
Aggregate consumption of electricity in the Maharashtra State during 2016-17 was 1,08,455 MU. 
The consumption of electricity by the industrial sector was largest (31.2 per cent), followed by 
agriculture (26.1 per cent) and domestic sector (24.8 per cent) in the State. Our main objective of this 
research is to identify best statistical model for electricity consumption in Jalgaon city and then use 
best tted model to predict future electricity consumption. Additionally estimation of proportion of 
electricity consumption, sector-wise which includes residential, commercial and industrial. Accuracy 
measures of Multiplicative model suggest that for total electricity consumption which includes 
consumption by residential, commercial and industrial; multiplicative model is the best tted model. 
Using trend equation and seasonal indices given in result section predicted values for year 2019 
month-wise computed. Predicted values are given below:

The consumption of electricity by the industrial sector was largest (61.5 per cent), followed by 
residential (29.5 per cent) and commercial sector (9 per cent) in the Jalgaon city. On an average in a 
month per household electricity consumption in residential sector is 107 units. We have focused on 
urban data only this is the limitation of this research. Future Scope of this research should be study of 
electricity consumption in Jalgaon district so it will consider rural as well as urban area. 
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Seasonal Indices

January February March April May June 

32.4133 29.3150 33.4416 37.5922 41.2598 38.4718

July  August September October November December 

36.6758 39.4954 31.7054 33.0354 32.2381 31.3044
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ABSTRACT:
Stakeholders’ point of view productivity of the cashier operation is one of the important areas in a 
bank. In order to analyze cashier operation process we have considered transaction 
(deposit/withdrawal) time in a bank as a quality characteristic. Using statistical Process Control 
methodology we have recorded data on transaction times in seconds from two public sector banks 
(bank A and bank B) from Jalgaon city. Applying process capability analysis as a tool and referring 
efciency standard for specication limits for characteristic under study we have computed and 
interpreted process capability indices for two banks. Basic process capability indices assume that 
process distribution is normal but both banks transaction time data do not follow normal distribution. 
Using Johnson transformation we have converted original data into normal data and then each bank 
transaction process capability measured. It is found that bank A process is not actually capable and 
bank B process is highly capable.
Keywords: Capability indices, Transaction process, Johnson transformation, Normal distribution.

Introduction:
The process capability is the term very important in manufacturing industry as well as in service 
sector. Consumer wants quality satisfaction from manufacturing industry and from service sector. To 
achieve process capability more, the inherent variability in the process must be less. As Kotz and 
Lovelace (1998) stated “The enemy of perfect output is variation.” In other words “no two things or 
two processes are alike.” Motorola developed the six-sigma program in the late 1980s as a respond to 
the demand for their products. The focus of six-sigma program is to reduce variability in key product 
quality characteristics. Six-sigma has spread well beyond its manufacturing origins into areas 
including health care, many types of service business and government/public services. The reason for 
success of six-sigma in organization outside the traditional manufacturing sphere is that variability is 
everywhere, and where is variability, there is an opportunity to improve business or process 
performance. 

To prophase in world market, Japanese spent considerable time to analyzing their manufacturing 
processes. As Japanese suffer from crippling after World War II they decided that the best way to 
overcome this is that to rebuild their economy, by meeting with well-known management consultant, 
like J.M.Juran and E.Deming. 

Capability analysis has been used in many industries which includes service industry also. Process 
capability study has been applied in the eld of medicine, to determine service operation for quality 
sustainability purpose. Process capability study helps to continue improvement and development of 
product as well as to achieve customer satisfaction. Process capabilities indices that have been widely 
used in the manufacturing industry include  to measure the performance of process.pkpCandC

Process capability analysis has considerable applications for non manufacturing organization, in both 
the public and private sectors. This paper focused on transaction process analysis in a bank using 
capability indices. Stakeholders' point of view productivity of the cashier operation is one of the 
important areas in a bank. In order to analyze cashier operation process we have considered 
transaction (deposit/withdrawal) time in a bank as a quality characteristic. Our main objective of this 
paper is to measure transaction process capability in both the banks using capability indices. 
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Method:
The statistical analysis presented in the paper is based on primary data which is recorded from public 
sector two banks which are named as Bank A and Bank B from Jalgaon city. In view of productivity of 
the cashier operations in bank A as well as bank B the data contains transaction time (in second) per 
customer. The transaction time is recorded for rst seven customer of each working hour of a bank for 
three days from both the banks. The motivation behind applying this procedure of data collection is 
the requirement of statistical Process Control to monitor process. The data table contains 3 columns i) 
Sample number ii) transaction (deposit/withdrawal) time in bank A  iii) transaction 
(deposit/withdrawal) time in bank B.

For transaction process capability analysis point of view we have dened two response variable 
named as TRAN_TIME_BANKA and TRAN_TIME_BANKB. The description of these variables is 
as follows:

X1=TRAN_TIME_BANKA: Transaction (deposit/withdrawal) time in bank A per customer
X2=TRAN_TIME_BANKB: Transaction (deposit/withdrawal) time in bank B per customer

Keeping in mind our objective; suitable technique is process capability analysis. In process capability 
analysis initially we check whether the process is in statistical control or not. If process is not in 
statistical control then identifying assignable cause we make process stable. Process Control chart is 
one of the important tools which are used to check whether the process is in statistical control or not 
and these charts provides signal of out control process. Alternatively A response variable that 
continues to be described by the same distribution when observed over time is said to be in statistical 
control, or simply in control. Second step in process capability analysis is identication of 
characteristic under study variable distribution. If characteristic under study variable follows normal 
distribution then using process capability indices we can measure capability of the process. 

The basic Process Capability Indices widely used to determine whether a process is capable or not 
considering specication limits are dened below.

The index is dened as

does not consider the location of the process mean and therefore  measures only the potential 
capability of the process. 
The index is dened as

Where   and   are unilateral measures of process capability as they consider only a single specication 
limit and they are dened as follows

Where  are process mean, process standard deviation and specication limits respectively. If the 
process distribution is not normal then using suitable transformation we convert variable under study 
into normal to measure capability using above indices. For process capability analysis we have used 
MINITAB software.

Cpk = min (Cpu,Cpl) (2)

Cp = USL-LSL
3σ

(1)

Cpu = (USL-μ)
3σ

(3)

Cpu = (μ-LSL)
3σ

(4)
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Variable   Mean StDev Minimum Maximum Range

TRAN_TIME_BANKA 138.46 45.63 61.00  232.00 171.00

TRAN_TIME_BANKB 93.37 36.67 42.00  177.00 135.00

Variable Mean StDev Minimum Maximum Range

Y1  0.0015 0.9808 -2.2678 2.0962 4.3640

Y2  -0.0468 1.0086 -2.9400 2.9400 5.8800

Results:

1. Descriptive Statistics

2. Distribution identication and Process Stability:
Using distribution identication tool it is observed that TRAN_TIME_BANKA as well as 
TRAN_TIME_BANKB do not follow normal distribution. It is also noted that no standard 
distribution best tted for TRAN_TIME_BANKA as well as TRAN_TIME_BANKB.
1. Suitable Johnson transformation function for X1 ( TRAN_TIME_BANKA) to convert it into 
normality is 
Y1=0.342362 + 0.898393 * Ln( ( X1 - 50.2293 ) / ( 257.804 – X1 ) )
2. Suitable Johnson transformation function for X2 ( TRAN_TIME_BANKB) to convert it into 
normality is 
Y2= 0.427688 + 0.666112 * Ln( ( X2- 41.1198 ) / ( 180.127 – X2 ) )

Here, all the sample points are not lie on reference line. Therefore, the variable under study of bank A 
do not follow normal distribution.
On similar lines Y2 follows normal distribution with above mentioned mean and standard deviation. P 
value for normality test is 0.473
 So process is in control with respect to Y1. On similar lines Process is stable with respect to variable 
Y2.
3. Measurement of Process Capability using Capability indices:
Efciency standard suggest that transaction should complete with a maximum of three minutes (180 
seconds) for any one transaction. The process capability for bank A and bank B computed using 
capability index CPU as follows
 CPU_A=(0.801958-0.0015)/(3*0.9808)=0.272043
 CPU_B=(5.08859+0.0468)/(3*1.0086)= 1.69720

Conclusion:  
Stakeholders’ point of view productivity of the cashier operation is one of the important areas in a 
bank. In order to analyze cashier operation process we have recorded transaction 
(deposit/withdrawal) time in two banks from public sectors as quality characteristics. It is found that 
on an average transaction time of bank A is 138.4 Seconds and average transaction time of bank B is 
93.37. Transaction average times shows that there is signicant difference between bank A 
transaction time and bank B transaction time. It is also reected that bank B process is more capable as 
compare to bank A. While developing basic process capability indices to quantify process 
performance it is assumed that process distribution is normal, but our data from bank A as well as bank 
B do not follows normal distribution. So we cannot use basic process capability directly to measure 
transaction process capability. It is also concluded that no standard distribution best tted for 
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TRAN_TIME_BANKA as well as TRAN_TIME_BANKB other than normal distribution. This point 
of view initially we have used Johnson transformation to convert data into normal distribution. 
Transformed data follows normal distribution for both variables which is veried by probability plot. 
Process stability is checked using charts considering transformed variables and it is found that 
processes are stable. To measure process capability of both banks we have used   index because 
specication limits are unilateral. Considering desirable values of capability index it is found that 
bank A process is not capable and bank B is highly capable. Comparison point of view bank B 
transaction process is highly capable and too superior as compare to bank A transaction process. 
Hence, the banks A need to improve to their process.
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ABSTRACT:
The synthetic Iron nanoparticles have different particle size distributions. We studied the properties of 
the Iron nanoparticles prepared by chemical methods compared with bacterial nanoparticles. The 
results show that crystallite size, particle size of chemically prepared with also biosynthesized 
nanoparticles. The products are characterized by UV, infrared (IR) spectra, and scanning electron 
microscopy (SEM). Further the antibacterial effect of iron oxide nanoparticles (Fe O  NPs) was 2 3

evaluated against pathogenic bacteria which showed that the nanoparticles have antibacterial activity 
against pathogenic bacterial strains and retains potential application in pharmaceutical and 
biomedical industries.
Keywords: Nanoparticles, UV-Vis, FTIR, SEM and Antibacterial.

Introduction:
Nanoparticles are the simplest form of structure with size in the range of 1-100 nm. The synthesis and 
uses of Iron Oxide Nanoparticles (Fe O  NPs) are growing exponentially due to its wide application in 2 3

different eld of science and technology on the current research of nanoparticles by nanotechnology. 
Mostly, the many type of metal nanoparticle under investigation is of vital consideration, as in 
common organisms have developed resistance against very little numbers of metals, potentially 
limiting the choice oforganism. However synthetic biology; a emerging eld of science, isstarting to 
deal with these issues in order to create more generalized chassis, able to synthesis more than one type 
of metallic nanoparticles using the same organism (Edmundson et al., 2014). Currently, there is a 
growing need to use environmentally friendly nanoparticles that do not produce toxic wastes in their 
synthesis protocol.The most commonmethods for preparing all of these nanoparticles are wet-
chemicaltechniques, which are generally low-cost and high-volume. Although their toxic effect is 
might be more as compare to biologically synthesized nanoparticle. However, the need for toxic 
solvents and the contamination from chemicalsused in nanoparticle production limit their potential 
use in biomedical applications (Li et al., 2011). Therefore, non-toxic way of synthesizing metallic 
nanoparticles is needed in order to allow them to be used in awider range of industries.There are 
important links between the way nanoparticles are synthesizedsuch as chemical and biologically with 
their potential uses (Nikolaos et al., 2014; Panigrahi et al., 2014; Vicky et al., 2010).

An efcient way to estimate nano-toxicity is to monitor the response of bacteria expose to these 
particles. Resistant to bacteria to bactericides and antibiotics has increase in recent years due to the 
development of resistant strains. In the present study, an attempt has been made to synthesize iron-
oxide nanoparticles by chemical co-precipitation method and bacterial biological method and 
characterize it by absorption spectrophotometer (UV- VIS), FTIR and scanning electron microscope 
(SEM) along with the evaluation of their antibacterial activity against human pathogenic Gram 
negative bacteria Escherichia coli and Pseudomonas aeroginosawith a view to explore their 
pharmaceutical applications. In the present study, an attempt has been made to synthesize Fe O  NPs 2 3

by chemical and biological method comparison for characterization and antibacterial activity.

Materials and Method:
A. Chemical Synthesis of Fe O  NPs: Iron oxide nanoparticles were prepared by controlled 2 3

oxidation of iron nanoparticles in the aqueous phase. Syntheses of NPs were carried out by Wang and 
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Figure 1. UV-Vis of Fe O  2 3 Figure 2. FTIR of Fe O  2 3 Figure 3. SEM of Fe O  NPS2 3

Figure 4. UV-Vis of Fe O  2 3 Figure 5. FTIR of Fe O  NPS2 3 Figure 6. Determination
FeNPS

Zhang (1997) method. NPs was studied by Scanning Electron Microscope, FTIR, UV-Vis we are 
conrm the size, which size less than 100nm.with that, antibacterial activity checked by using 
Pseudomonas aeruginosa bacterial strain.

B. Biological Synthesis of Fe O  NPs:  For experiment culture of Pseudomonas aeruginosa was 2 3

grown in the 2ml of LB medium, which was subsequently proliferated into 100 ml of the same 
medium. After 48 h of the bacterial growth, lter sterilized solution of ferric chloride was added to the 
pre-grown Pseudomonas aeruginosa to the nal concentration of 1mM. Synthesized NPs in culture 
medium and supernatant then further analyzed using FTIR, UV-Vis (Abhilash et al., 2011). Whereas 
after that, antibacterial activities were check by using E. coli as another strain of bacteria.

Characterization:
1.  Chemical synthesized 

2. Biological synthesized

Results  and Discussion:
The results of this experiment synthesis of Fe O NPs were observed. UV-Visible absorption maxima 2 3 

near 590 nm and 630 nm (Fig.1 and 4), which are close to the reported absorption maximum for 
chemically biologically synthesized Fe O NPs respectively. Thus the above analytical 2 3 

characterizations clearly reveal that the bacterium Fig. 2 and 5 shows FTIR of Fe O NPs.  Fig. 3 2 3 

represents the SEM images of Fe O NPs. Pseudomonas aeruginosa when challenged with FeCl2 3 2 

results in the formation of a metallic iron and different oxides of Iron. Fig. 7 A and B noticed the 
Chemical synthesized Fe O NPs Shows strong antibacterial activity against Pseudomonas 2 3 

aeruginosa with zone of inhibition 05 - 08 mm. whereas Fig. 7 C and D also reveals the biological 
synthesized Fe O NPs show less moderate antibacterial activity against gram Negative E. coli with 2 3 

zone of inhibition ranging from 02 mm.
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A. Control- P. aeruginosa B. Chemical synthesized      
Fe O  NPs2 3

C.  Control- E. coli        D. Biological synthesized 
Fe O  NPs2 3

Co-precipitation from aqueous solutions is one of the most frequently used methods. Synthesis of 
nanoparticles to have a better control over the particle size, distribution, morphology, purity, quantity 
and quality by employing ecofriendly economical processes, has always been considered a challenge 
(Abhilash et al., 2011; Li et al., 2011;  Chokriwal et al., 2014; Khande and Shahi 2016; Koushik et al., 
2010; Thakkar et al., 2010)  . Overall chemically synthesized NPs of around 100 nm size reveal very 
more toxicity that is also dose dependent, thus showing biocompatibility to the living cellular 
environment and biologically synthesized shows less toxic than chemically synthesized NPs. This is 
in accordance with the toxicity due to sized NPs may exhibit low toxicity that diminishes 
internalization (). These NPs can be exploited in a broad range of biomedical purposes Biological 
synthesis of metallic nanoparticles, Nanomedicine (Mandal et al., 2004; Musarrat et al., 2011).

Conclusion:
In the present study, we synthesized Iron Oxide Nanoparticles (Fe O NPs) by chemical and biological 2 3 

method has been characterized by FTIR, UV-VIS, and SEM. The chemical synthesized Fe O NPs is 2 3 

show strong antibacterial activity against pathogenic bacteria as compare to biological synthesized 
NPs.  Results shows the chemically synthesized NPs are more toxic than biosynthesized NPs are less 
toxic and eco-friendly. 
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ABSTRACT:
The effect of hydroalcholic extract of Syzygium cumini seed, juice and residual pulp on Antioxidant 
Defense system in Allaxon Induced Diabetic shes (Channa stiata) was studied .
The present study demonstrated that the hydroalcoholic extract of S. cumini seeds, juice and residual 
pulp possesses phytochemicals such as alkaloids, glycosides, phenolic compound and avonoids and 

th
tannins. After 4  hr all test groups of animals signicantly reduced elevated tissue glucose level 
compared to diabetic control. The extract of residual pulp at a 100 and 250 mg/kg concentration 
exhibits signicantly (p<0.001)  increased 299.4 ± 1.878 and 332.1 ± 7.457 unit SOD activity 
respectively as compared with control group of animals. The extract of seed at 250 mg/kg 
concentration showed GPx activity (34.64 ± 1.299) which is nearly same as that of control group of 
shes (35.26 ± 0.160 units). For peroxidase activity, seed extract at low concentration and residual 
pulp at high concentration showed equivalent antioxidant potential (3.228 ± 0.124 and 3.073 ± 0.005 
unit) as that of control group of animals (3.607 ± 0.006 unit). Juice extract exhibited dose dependent 
catalase activity. The extract of juice at a 100 mg/kg concentration exhibits GSH activity (94.35 ± 
1.006) nearly same that of control group of animals (95.62 ± 1.642). The present results exhibited that 
the extracts has potent antidiabetic and antioxidant activity.
Keywords: Syzygium cumini, Antioxidant, Diabetic and Allaxon

Introduction:
Diabetes mellitus is a syndrome characterized by abnormal insulin secretion, derangement in 
carbohydrate and lipid metabolism, and is diagnosed by the presence of hyperglycemia (Zimmet et 
al., 1997). The currently suggested mechanism underlying diabetes and diabetic complications is 
Oxidative stress (Halliwell and Gutteridge, 1989). In recent years, much attention has been focused 
on the role of oxidative stress, and it has been reported that oxidative stress may constitute the key and 
common event in the pathogenesis of secondary diabetic complications (Ceriello, 2000). The role of 
free radical reactions in disease pathology is well established, suggesting that these reactions are 
necessary for normal metabolism but can be detrimental to health as well. During metabolism, 

–oxygen consumption involves the constant generation of free radicals (O ) and Reactive Oxygen 
Species (ROS). There are many enzymatic and nonenzymatic antioxidant defense systems in the body 
that remove these toxic species. Enzymes such as superoxide dismutase, catalase, glutathione 
peroxidase, etc. are involved in this detoxication process (Clark et al., 1985). Moreover, diabetes 
also induces changes in the activity of the antioxidant enzymes (Genet et al., 2002). Accumulating 
evidence suggests that oxidative cellular injury caused by free radicals contributes to the development 
of diabetes mellitus (Baimbolkar and Sainani, 1995). Thus oxidative stress has been shown to have a 
role in the causation of diabetes type I and II and as such antioxidants may have a role in the alleviation 
of diabetes and related problems (John, 1991; Hunt et al., 1990). 

Recently, some synthetic antioxidants such as butylated hydroxytoluene (BHT) and butylated 
hydroxyanisole (BHA) have been suspected to be dangerous to human health (Safer and Al-
Naghamigh, 1999). Therefore, there is an urgent need to search for novel antioxidants from natural 
sources, which could be used in medicine and additives to nutraceuticals (Thomas et al., 2001). Plants 
often contain substantial amounts of antioxidants, such as carotenoids, avonoids and tannins 
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(Larson, 1988) and they also suggest that antioxidant action may be an important property of plant 
medicines for treatment of diabetes. Many indigenous Indian medicinal plants have been found to be 
useful to successfully manage diabetes (Joy and Kuttan, 1999).     

Syzygium cumini (L.) Skeels a polyembryonic species (family-Myrtaceae), is a tropical fruit tree of 
great economic importance (Chase et al., 2009). Previous studies reported that, the bark of the plant 
has various properties like astringent, refrigerant, carminative, diuretic, digestive, antihelminthic, 
febrifuge, constipating, stomachic and antibacterial activity (Saravanan and Pari, 2008). The fruits 
and seeds are used to treat diabetes, pharyngitis, spleenopathy, urethrorrhea and ringworm infection 
(Saravanan and Pari, 2008). Potent antidiabetic activity of plant parts like the leaf, bark, stem and pulp 
of S. cumini were reported by various researchers (Chaudhary et al., 2012; Kumar et al., 2008; 
Leelavinothan and Saravanan, 2006; Farswana et al., 2009; Bopp et al., 2009). 

Experimental animal models are one of the best strategies for the understanding of the 
pathophysiology of any disease to design and develop the drugs for its treatment (Rees and Alcolado, 
2004). Numerous animal models have been developed over the past few decades for studying diabetes 
mellitus and testing antidiabetic agents that include chemical, surgical, and genetic manipulations 
(Srinivasan and Ramarao, 2007; Etuk, 2010). 

Animal models of abnormal glucose metabolism are undoubtedly useful in this regard with their offer 
of new insights into T2DM. Numerous animal models of T2DM have been developed using:
1) spontaneous or planned genetic derivation; 2) dietary/nutritional induction; 3) chemical induction; 
4) surgical manipulation; 5) transgenic/knock-out manipulation; or 6) a combination of the above. 
Most of the available models are rodent-based, which have drawbacks in that they are labour intensive 
and because of ethical issues, only small groups of animals can be used. To overcome these 
limitations, the zebrash (Danio rerio) has been increasingly used to study diabetes and its related 
diseases, chosen because of the high similarities in organ physiology and metabolism between 
zebrash and mammals. Recent studies have identied the zebrash as an excellent system for the 
discovery and characterization of new diagnostic and therapeutic targets for metabolic diseases, 
including visceral adiposity and non-alcoholic steatohepatitis, atherosclerosis and diabetes Several 
zebrash models of diabetes have been established using toxin-mediated ablation of β-cells ENU-
induced mutagenesis screening and morpholino and gRNA/Cas9 mediated knockdown techniques 
(Zang et al., 2017). 
One of the most potent methods to induce experimental diabetes mellitus is chemical induction by 
alloxan and metformin hydrochloride. It is a well-known diabetogenic agent that is used to induce 
Type I and Type II diabetes in experimental animals (Viana et al., 2004). This is the rst report to 
Study the effect of hydroalcoholic extract of Syzygium cumini seed, juice and residual pulp on 
Antioxidant Defense System in alloxan Induced Diabetic shes.

Materials and Methods:
Collection of plant
Fruits of Syzigium cumini (Myrtaceae) were collected from Moolji Jaitha College, Jalgaon, (MS). The 
plant is identied by Dr. Maruti Deshattiwar, Department of Botany, Moolji Jaitha College, Jalgaon. 

Preparation of extract
Fruits washed thoroughly with tap water and then distilled water to remove the debris. Then seeds (S) 
were separated from fruits. Obtained pulp was grind and from that juice (J) was separated by ltration 
and remains were labeled as Residual Pulp (RP). Then, all that, Seeds; Juice and Residual Pulp were 
shade dried. After complete drying, seeds were crushed and grinded to form coarse powder. Dried 
powder of Seeds, Juice and Residual Pulp were exhaustively extracted in Soxhlet apparatus with 
hydroalcohol (50:50). The solvent extracts so obtained were then ltered to remove any suspended 
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0
impurities. Extract were concentrated under reduced pressure and controlled temperature (55 C to 

060 C). The extracts were preserved in dry, cool condition in desiccator. Obtained extracts were 
screened for their antioxidant and antidiabetic activities in sh model.

Experimental Animals
The Dok, Channa striata of both sexes were collected from Fish market at Amalner. The average body 
mass and length were 56.33 ± 8.2 g and 18 ± 3.8 cm respectively. The sh were immediately 
transported to special aquaria in the laboratory and acclimatized in the laboratory condition for 15 
days in large glass aquaria (2' x 1' x 1') containing 40 L water. Stocking density were maintained at 12 
shes/40 L water to avoid overcrowding and the shes were treated with tetracycline bath (0.012g/L) 
to prevent the outbreak of bacterial infection.  The aquaria continuously aerated fresh water at 

022±0.9 C. The sh were fed commercial pellets twice daily at a rate of 1% of their body masses.

Preliminary phytochemical screening: The qualitative chemical investigation of hydroalcoholic 
extracts of seed, juice and residual pulp were carried out to check the presence of various 
phytoconstituents (Harborne, 1986).

In vivo antidiabetic activity of allaxon induced sh (Perumal and Saravanabhavan, 2018)
The in vivo study was performed in Channa sp. also known as snake headed sh. Fishes were 
collected from local cultivars from Jalgaon district. Animals were maintained under the control 
laboratory conditions of light and temperature and were fed with laboratory food and also 
phytoplanktons. Fishes of either sex and of approximately the same age, weighing between 60 ± 5 gm 
were selected and transferred to aerated aquarium tanks maintained under conditions identical to 
stock tanks. Fishes were fasted for 18h before the experiment. Except Group I, sh of all remaining 
groups were made diabetic by injections of alloxan monohydrate (200 mg/kg) in normal saline, intra 
peritoneal; twice - second dose was given after 7 hrs of rst dose. Only hyperglycemic animals were 
used for further studies. After 18hours of alloxan treatment, Group III shes were left untreated; while 
shes of Group II received insulin injection at a dose of 1IU and shes of Group IV (S1) and V (S2) 
received seed extract at concentration 100 and 250 mg/ml respectively. Group VI (J1) and VII (J2) 
received juice extract at concentration 100 and 250 mg/ml respectively. Group VIII (RP1) and IX 
(RP2) received residual pulp at concentration 100 and 250 mg/ml respectively. After 4 hours of test 
extracts administration all shes were sacriced.

The liver and pancreas were immediately removed, cleaned off gross adventitious tissue in 0.9% 
NaCl, pat dried and processed for biochemical measurement. Homogenates of tissue (10%w/v) was 

0prepared in 0.1 M phosphate buffer (pH 7.4) using a Teon Potter homogenizer at 4 C.  The 
0

homogenates were centrifuged at 3000rpm for 20 min at 4 C and the resultant supernatant was used 
for glucose level estimation and antioxidant activity. Glucose level was estimated by using the 
standard glucose kit (Nirmal Laboratories, Chopda).

Antioxidant activity
Various enzymatic parameters like Assay of Superoxide Dismutase (SOD), Assay of Glutathione 
peroxidase (GPx), Assay of Peroxidase and Assay of Catalase and for non enzymatic, Assay of 
Reduced Glutathione (GSH) were carried out as per Nemade et al., 2011.

Results :
In this study, the secondary metabolites such alkaloids, glycosides, phenolic compound, avonoids, 
terpenoids and tannin were screened in the hydroalcoholic extract of seeds, juice and residual pulp S. 
cumini. The results are presented in Table 1. From this analysis, it was found that glycosides, phenolic 
compound and avonoids are present in all three extracts. However, terpenoids are absent in all 
extracts. Hydroalcoholic extract of seeds and pulp showed the presence of alkaloids. Tannin is absent 
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in hydroalcoholic extract of seed. 

Table 2 reveals that the allaxon induced diabetic animals showed marked increased in the glucose 
level as compared with control group of animals, however all test groups of animals exhibited 
reduction in elevated tissue glucose level.

After 4th hr all test groups of animals signicantly reduced elevated tissue glucose level compared to 
diabetic control. Seed extract at both the doses (100 and 250 mg/kg body weight) exhibited nearly 
equal glucose reduction, which are 51.82 and 50.72 mg/dl respectively. At higher dose, 250 mg/kg of 
juice reduced blood glucose level 59.13± 0.716 mg/dl. However, it is observed that at low dose 
(100mg/kg) of juice there was more reduction in elevated glucose level (51.53 ± 0.871 mg/dl). From 
all test groups, at 250mg/kg RP is more effective (45.83 ± 1.240 mg/dl) when compared to other test 
groups, which are reverted, back to near normal glucose level of control and standard groups of 
animal. Standard drug attains normal level with that of control group of shes.

Table 1 Phytochemical screenings of hydroalcoholic extract of seeds, juice and residual  pulp of 
Syzygium cumini.

+ = present, - = absent
Table 2 Effect of hydroalcoholic extract of Syzygium cumini seed, juice and residual 
              pulp on glucose level in alloxan Induced Diabetic shes.

(S1=100, S2= 250 mg/kg body wt. of seed and J1= 100,J2= 250 mg/kg body wt. of juice and RP1= 100, 
RP2= 250 mg/kg body wt. of residual pulp of S. cumini) n=6; Mean ± S.E., , *P<0.05 Vs Control 

Photochemicals Seed Juice Pulp

Alkaloids  + - ++

Glycosides  + + +

Phenolic compound + ++ +

Flavonoids  + + ++

Terpenoids  - - -

Tannin  - + +

Groups  Glucose level mg/dl

Control  41.97 ± 0.660

Standard  42.97 ± 0.950

Diabetic control  68.99 ± 0.377

S1   51.82 ± 0.871

S2   50.72 ± 0.833

J1   51.53 ± 0.871

J2   59.13 ± 0.716

RP 1   54.26 ± 0.613

RP 2   45.83 ± 1.240*
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Antioxidant potential of hydroalcoholic extracts of seeds, juice and residual pulp of Syzygium cumini 
in alloxan induced Diabetic shes were showed in Table 3. Level of SOD is decreased in Alloxan 
induced diabetic group of shes (145 ± 0.523 unit) as compared with control group of shes (216.9 ± 
2.533 unit). The extract of residual pulp at a 100 and 250 mg/kg concentration exhibits signicantly 
(p<0.001)  increased 299.4 ± 1.878 and 332.1 ± 7.457 unit SOD activity respectively as compared 
with control group of animals (216.9 ± 2.533 unit). The extract of juice at 250 mg/kg concentration 
exhibits signicantly increased (312.4 ± 1.927 unit) SOD activity as compared with control group of 
animals (216.9 ± 2.533 unit). The activity of juice and residual pulp extracts showed slightly 
concentration dependent activity.

At low dose of seed (100 mg/kg) exhibited signicantly (p<0.001) increased SOD activity (277.10 ± 
4.630). However, the activity of seed extract showed slightly decrease at high concentration, which is 
may be due to dependent on enzyme concentration present in it.

Table 3 Antioxidant activity of hydroalcoholic extract of Syzygium cumini seed, juice and 
residual pulp as in alloxan Induced Diabetic shes. 

(S1=100, S2= 250 mg/kg body wt. of seed and J1= 100, J2= 250 mg/kg body wt. of juice and RP1=100, 
RP2= 250 mg/kg body wt. of residual pulp of S. cumini) n=6; Mean ± S.E.,***P<0.001, **p<0.01,  Vs 
Control

The extract of seed at 250 mg/kg concentration showed GPx activity (34.64 ± 1.299) which is nearly 
same as that of control group of shes (35.26 ± 0.160 unit). The extract of juice at a 100 concentration 
exhibits lowest GPx activity, 16.8 ± 0.707 unit. The extract of residual pulp at a both concentration 
conrmed GPx activity 20.47 ± 0.5984 and 23.95 ± 0.1669 unit respectively. Level of GPx is 
decreased in Alloxan induced diabetic group of shes 12.82 ± 0.955 unit as compared with control 
group of shes 35.26 ± 0.160 unit. 

For peroxidase activity, seed extract at low concentration and residual pulp at high concentration 
showed equivalent antioxidant potential (3.228 ± 0.124 and 3.073 ± 0.005 unit) as that of control 
group of animals (3.607 ± 0.006 unit). However, the activity of seed extract showed slightly decrease 
at high concentration, which is may be due to dependent on enzyme concentration present in it. 
Remaining all groups of animals exhibited peroxidase activity ranges from 2.48 to 2.80 units.

Both concentrations of seed and juice extracts signicantly conrmed the catalase potential when 
compared with control group of animals. Both concentrations of seed extract demonstrate equal 
catalase activity, 37.16 ± 1.403 and 37.24 ± 0.403 unit. On the other hand, juice extract exhibited dose 

Groups SOD   GPx  Peroxidase Catalase GSH

Control 216.9 ± 2.533  35.26 ± 0.160 3.607 ± 0.006 26.59 ± 0.166 95.62 ± 1.642

Standard 292.8 ± 1.634  43.05 ± 1.055 3.282 ± 0.041 14.54 ± 0.231 92.39 ± 1.023

Diabetic  145.00 ± 0.523  12.82 ± 0.955 1.702 ± 0.029 06.20 ± 0.298 53.06 ± 3.422

control 

S1 277.10 ± 4.630*** 30.38 ± 1.622 3.228 ± 0.124 37.16 ± 1.403*** 82.47 ± 1.318

S2 181.80 ± 0.968  34.64 ± 1.299 2.605 ± 0.005 37.24 ±  0.403*** 69.55 ± 1.195

J1 181.50 ± 0.968  16.80 ± 0.707 2.481 ± 0.003 34.61 ± 0.085** 94.35 ± 1.006

J2 312.40 ±  1.927*** 25.89 ± 1.023 2.799 ± 0.008 72.95 ± 1.048*** 82.70 ± 1.260

RP 1 299.40 ± 1.878*** 20.47 ± 0.598 2.800 ± 0.008 21.37 ± 0.264 80.28 ± 1.158

RP 2 332.10 ± 7.457*** 23.95 ± 0.166 3.073 ± 0.005 25.07 ± 3.402  85.24 ± 1.318
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dependent catalase activity. Though, residual extract at high concentration not conrm signicant 
 antioxidant potential (25.07 ± 3.402unit), it showed activity which is nearly equivalent to that of 

control group of animals (26.59 ± 0.166unit). All tested groups of animals demonstrated catalase 
activity higher than standard group of animals.

The extract of juice at a 100 mg/kg concentration exhibits GSH activity (94.35 ± 1.006) nearly same 
that of control group of animals (95.62 ± 1.642).  The lowest concentration of seed extract showed 
82.47 ± 1.318 unit GSH activity, however high concentration of same extract exhibited low 
antioxidant activity (69.55 ± 1.195). 

Discussion:
SOD and catalase activity in hepatopancreatic tissue homogenate showed signicant increased in sh 
groups treated with hydroalcoholic extracts of seed, juice and residual pulp compared to the control 
group. This result is similar to results of Diab et al., 2002, they found that use of garlic in sh farming 
enhanced the activity of non specic defense system in O. neloticus. Also the powder of garlic 
increased the antioxidant capacity in hamsters (Yaoling et al., 1998).

Photochemicals are the primary and secondary chemical constituents of the plants. They can detoxify 
substances that cause various diseases. They neutralize free radicals, inhibit enzymes that activate 
carcinogens, and activate enzymes that detoxify carcinogen (Meagher and Thomson, 1999)

Phlorotaninnins are polyphenolic compounds, besides their structural chemical and biological 
functions, they have been recognized over the years as promising bioactive compounds with potential 
health benets in a wide variety of human diseases (Li et al., 2011). Among them the capacity of these 
polyphenols to prevent the onset and to slow down the progression of diabetes mellitus, as well as to 
treat diabetes related complications has began to be explored in recent few years (Lopes et al., 2017). 
Plant phenols are act as primary antioxidant or free radical scavengers (Polterait, 1997). Flavonoids 
are also play important role as antioxidant (Nemade et al., 2011). Flavonoids enhance the effects of 
Vitamin C and function as antioxidants. Bioavonoids are responsible for the stimulation of glucose 
uptake in peripheral tissues and regulation of the activity or expression of the rate-limiting enzymes 
involved in carbohydrate metabolism (Gupta et al., 2011). Plant polyphenols and avonoids are some 
of the naturally occurring antidiabetic agents which are known to show an inhibitory effect on 
carbohydrate hydrolyzing enzyme inhibition, by virtue of their capability to bind with proteins 
(Ganeshpurkar et al., 2013, Béjaoui et al., 2016). Plants often contain substantial amounts of 
antioxidants, such as carotenoids, avonoids and tannins (Larson, 1988) and they also suggest that 
antioxidant action may be an important property of plant medicines for treatment of diabetes. The rst 
line of defenses against free radicals groups these enzymatic systems (SOD, CAT, GPx) and are aided 
by micronutrients (copper, zinc, selenium) (Evans and Halliwell, 2001) as cofactors. The second line 
of defenses involves non-enzymatic antioxidants, such as naturally nutrients provided by food, with a 
scavenging effect (capture of free electron and formation of more stable entities), a stimulatory effect 
on endogenous antioxidant enzymes, or both (Pietta, 2000). Main molecules are GSH, vitamin E (the 
most active form: α-tocopherol), vitamin C (L-ascorbic acid), vitamin A (carotenoids), but also 
polyunsaturated fatty acids or exogenous avonoids (quercetin, rutin, resveratrol, etc.), which can 
strengthen the antioxidant defenses of the body (Evans and Halliwell, 2001). For example, increasing 
concentration of GSH with these products can protect against cancer (Bounous, 2000) and diabetic 
complications (Thornalley et al., 1996). The present studied plant having polyphenolic compounds 
and avonoids reect that it possesses antidiabetic and antioxidant potential. 

Conclusion: 
The present study demonstrated that the hydroalcoholic extract of S. cumini seeds, juice and residual 
pulp possesses phytochemicals such as alkaloids, glycosides, phenolic compound and avonoids and 
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tannins which are of high therapeutic value. The present results exhibited that the extracts has potent 
antidiabetic and antioxidant activity. The study reveals that, cultivation of this plant increase socio 
economic status of the rural life furthermore, it proves its traditional medicinal utilization for the 
management of diabetes. Isolation of the active principle may help for further study.
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ABSTRACT:
The demand for gelatin for cosmetics application is increasing because it is one of the most widely used active 
ingredients. Its applications in cosmetics manufacturing are very wide-ranging including enhancing the 
elasticity, rmness and consistency of products. In this study, gelatin was extracted from the skin of the 
freshwater sh namely Cirrhinus Spp. The sh skin is a prospective source of good gelatin with desired 
functional properties. The UV-VIS absorption spectra and Fourier transform infrared spectroscopy proved that 
the product is gelatin. The results suggest that, the potential to be an alternative source of gelatin for various 
applications in cosmetic application. 
Keywords: Gelatin, Cirrhinus, UV-VIS,FTIR.

Introduction:
Gelatine is one of the most conventional biopolymers. It is tasteless andcolourless solid substance 
derived from the brous proteincollagen. Gelatine is translucent, colourless, brittle, avourless food 
derived from collagen obtain from sh scale, skin, bones. Gelatine contains 62% calories, 1.2% 
protein and 14% carbohydrates. Gelatine is widely used in food, pharmaceutical, cosmetic and 
photographic applications because of its unique functional and technological properties. Generally, 
most of the commercial gelatines can be obtained from skin, scale, bones, ligament and tendon of 
porcine or bovine. Gelatin is obtain from degradation of collagen, thus collagen containing tissue are 
generally used as source of gelatine (See et al., 2010).The use of sh by- products for the production 
of gelatine has several advantages. Gelatine, an important biopolymer, used as a jellying ingredient in 
shampoos, body lotion, face cream, hair spray, sun screen, classical food, photographic, cosmetic and 
pharmaceutical application etc (Sakr, 1997). Food grade shgelatin is abstracted from sh scales and 
sh skins,simulating the mechanism of protein digestion inhuman body and using advanced directed 
enzymolysisbiotechnology(Ali Aberoumand, 2010; ).Gómez-Guillénet al., 2006 Scientic literature 
about different alternative sources and new functionalities of collagen and gelatin has experienced a 
boom in the last 10-15 years, in part due to the growing interest in the economical valorisation of 
industrial by-products (from the meat and sh industry), Jamilah, et al., (2011) also recommended  
the environmental friendly management of industrial wastes, and the search for innovative processing 
conditions as well as potential novel applications. Hence, in the present study, the potential of gelatin 
extracted from freshwater shCirrhinus Spp,skin utilized as active ingredient in formulating 
cosmetic products. The problem with safety and efcacy of the cosmetic product will be explored 
throughout this research.These properties increase the demand of gelatin production in industries.

Materials and Methods:
A. Sample Preparation: Cirrhinus Spp,sh was bought from a vicinity of Jalgaon. The sh was 
stored directly in the refrigerator. The skin of sh had been removed by using a knife and 
homogenated by using a blender. 

B. Gelatin Extraction: The extraction procedure was conducted according to Grossman and 
Bergman (1992), with slight modications.50 g of the skin had been washed with tap water for 1 h to 
remove superuous material. Then, the skin was soaked in 100 mL of 0.4 (w/v) NaOH for 4 h to 
remove the non-collageneous protein.Extraction method result into gelatins with different 
functionality. In general, sh gelatin holds somecharacteristic properties that make it different from 
other sources.
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Analytical Methods
Table No.1

Characterization

 Figure 1.FTIR of Skin Gelatin           Figure 2. UV-Vis of Skin Gelatin 

Sr No.  Parameter       Values

1  Determination of  yield (Yield of gelatin (%) = 50 gm= 14.44 % 

 (weight of dried gelatin [g] / wet weight of

 sh skin[g]) × 100) 

2  Determination of pH      7.2 

3  Determination of Colour by Jamilah et al. (2011) white 

4  Viscosity (Cho et. al., 2006)     6.67% 

5  Clarity (ISO 7027:1999)     Milky white 

6  Foam Formation Capacity and Foam Stability 30 min 

 (Cho et. al., 2004)  

7  Water holding and Fat binding capacities  1 hr 

 (Cho et. al., 2004)  

8  Determination of Melting point   60 0  C

 (Wainewright, 1977)  
0

9  Determination of Setting point and Setting time 0  C 

 described by Muyonga et al., (2004).  

10  Gel strength determination described by  17 hrs

 (BS 757:1975).  

11  Determination of Odour (Muyonga et. al., 2004).  No odour

12  Determination of Moisture    4 hr 

 (Method 934.01: AOAC, 2000)   568.18 mg per ml 

13  Determination of Crude Protein

 (Lowry: AOAC, 2000)  

14  Determination of Crude Fat    3.32 mg per ml 

 (Method 991 .36:AOAC, 2000)
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Before                           Treatment                             After 

Results And Discussion
Theparameters which were extracted from the freshwater sh skin are tabulated in Table No.1. In 
present study we successfully extracted gelatin from Skin of freshwater sh(Cirrihnus spp.),by acid 
treatment. As per result it is conrmed that sample was gelatin. Figure 1, shows Amide-A, Amide-I, 
Amide-II and Amide-III band of FTIR analysis and by UV spectrum. The spectrum shows maximum 
absorption at 230 nm in gure 2, Which shows characteristic of gelatin.The extracted samples were 
white in colour and crystalline in appearance.

The highest yield of 14.44% was obtained. Anchana Devi et al., (2016) extracted gelatin from the 
different sh species of fresh water they reported highest yield of 8% obtained from the 
Carcharhinusamblyrhynchoand 6% from Sphyraena barracuda. Present work gives strong evidence 
with that of the industrialutilization of collagen or gelatin obtained from non-mammalianspecies is 
growing up in research in the last decade. It is used inclassical food, photographic, cosmetic and 
pharmaceuticalapplication which is based mainly on gel-forming properties ofgelatin (Gómez-
Guillén, et al., 2011;See et al., 2010;Sakr, 1997).

Application in cosmetics:

1. Gelatin +Hot Water+ Lemon Juice=Face Glow.

2. For Black Heads=Gelatin+ Charcoal+ Warm Water.

3. Hotwater +Gelatin + Food colour = Natural Lipstick

Before                           Treatment                             After 
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4. Oatmeal+ Gelatin+ Honey=Face Mask

Conclusion:
This study revealed the potential of skin of CirrhinusSpp, as a raw material for gelatin production, 
giving relatively high yield. This study recommends doing the extraction process for the uses for 
face glowing, black head removal, as a natural lipstick,as a skin smoothening agent followed with 
acid extraction. In addition, Cirrhinus Spp, Fishskin gelatin could be applied as new alternative 
source in product processing as substitute alternative of cow and pig gelatin for Cosmetic 
applications.In brief, sh skin is a cost effective and environmentally friendly source of gelatin 
which can be used in various cosmetics industrial purposes. 

References:
[1] A.O.A.C., (2000): Ofcial Methods of Analysis of the Association of Ofcial Agricultural 
 Chemist 20th Ed.Washigton DC. USA.
[2] Ali Aberoumand, (2010): Edible Gelatin from Some Fishes Skins as Affected B Y Chemical 
 Treatments., World Journal of Fish and Marine Sciences 2 (1): 59-61.
[3] AnchanaDevi, Kamatchi, P. and Leela, K. (2016):Extraction, Characterization and Application 
 of Gelatin from Carcharhinusamblyrhyncho and Sphyraena barracuda.,IOSR Journal of 
 Biotechnology and Biochemistry (IOSR-JBB) ISSN: 2455-264X, Volume 2, Issue 6 (Sep. – Oct. 2016), 
 PP 40-49. www.iosrjournals.org.
[4] Cho, S.M., Kwak,K.S., Park, D.C., Gu,Y.S., Ji,C.L., Jang, D.H., Lee, Y.B., and Kim, (2004): 
 Processing optimization and functional properties of gelatin from shark (Lsurusoxyrinchus) 
 cartilage.,Food Hydrocoll.18, 573-579.
[5] Cho, SH., Jahncke,M.L, Chin, K.B,andEun, J. B,(2006): The effect of processing conditions on 
 theproperties of gelatin from skate (Raja kenojei) skins. Food Hydrocoll.20, 810- 6.
[6] Gómez-Guillén, M. C., Giménez, B., López-Caballero, M. E. andMontero, M. P. (2011): 
 Functional and bioactive properties of collagenand gelatin from alternative sources: A review. 
 Food Hydrocolloids25:1813–1827.Lobo, L. 2002. 
[7] Grossman, S. and Bergman, M. (1992): Process for the Production of Gelatin from Fish Skin. 
 United States Patent No. 5,093,474.
[8] Grossman, S. and Bergman, M.( 1992): Process for the Production of Gelatin from Fish Skin. 
 United States Patent No. 5,093,474.Gudmundsson, M. 2002
[9] Jamilah, B., Tan, K.W,HartiniM.R.U., and Azizah, A. (2011): Gelatins from three cultured 
 freshwater sh skins obtained by liming process. Food Hydrocolloids, 25:1256-1260.
[10] ISO: 7027 (International Organization for Standardisation,1999) Wate Quality-Determination 
 of Turbidity.
[11] Muyonga, J.H.,Cole C.G.B, and Doudu, K.G.,(2004): Extraction and physico-chemical 
 characterization of Nile pech (Latesniloticus) skin and bone gelatin. Food Hydrocolloids, 18: 
 581-592.
[12] Sakr, A. H. (1997): 6th ed. A Muslim Guide to Food Ingredients. Foundation for Islamic 

Before                        After

214



 Knowledge, 187 pp.
[13] Salamiah Zakaria and Nurul Hidayah Abu Bakar., (2015): Extraction and Characterization of 
 Gelatin from Black Tilapia (Oreochromisniloticus) Scales and bones.,Int'l Conf. on Advances in 
 Science, Engg., Technology & Natural Resources (ICASETNR-15) Aug. 27-28, 2015 Kota 
 Kinabalu (Malaysia)., http://dx.doi.org/10.15242/IICBE.C0815040
[14] See, S.F., hong, P.K.Ng, K.L., Wan Aida, W.M. and Babji, A. S.(2010) Physicochemical 
 properties of gelatin extracted from  skin of different freshwater sh species, international Food 
 Research Journal 17: 809-816.�

215



Hepatoprotective potential of fruit of syzygium cumini on allaxon induced diabetes in sh

Authors & afliations:

K. S. Chatur, M. M. Sonawane, M. B. Dambare, N. G. Mahajan* and M. Z. Chopda**
Department of Zoology, M. J. College, Jalgaon, (M.S.) India. 

email: mzczoo@gmail.com 

ABSTRACT:
Diabetes mellitus is a syndrome characterized by abnormal secretion of insulin, alteration in the 
metabolism of carbohydrates and lipids, and is diagnosed by the presence of hyperglycemia. Several 
medicinal plants and their puried constituents have shown benecial therapeutic potentials. The 
present work is carried out to investigate the Anti-diabetic, Hepatoprotective and Antioxidant activity 
of the seed, the juice and the residual pulp of Syzygium cumini in the allaxon induced diabetic sh 
Channa striata. The seed extract at a concentration of 100 and 250 mg / ml exhibits a Catalase activity 
signicantly 37.16 ± 1.403 and 37.24 ± 0.403 unit respectively, compared to the Catalase activity of 
6.205 ± 0.298 units of diabetes induced by Alloxan. The juice extract exhibits dose-dependent 
activity. The glucose level of S. cumini hydroalcoholic extracts of seed, juice and residual pulp were 
treated with alloxan-induced shes were signicantly increased (Seed 51.82 ± 0.871, 50.72 ± 0.833 
mg/dl, Juice 51.53 ± 0.871, 59.13 ± 0.716 mg/dl and Residual pulp 54.26 ± 0.613, 45.83 ± 1.240 mg/dl 
glucose at 100 and 250 mg/ml concentration), when the results were compared with control group 
41.97 ± 0.660 mg/dl. Hepatoprotective results are also signicant. We would like to propose that the 
seed, the juice and the residual pulp of S. cumini contain an appreciable amount of active principle(s) 
and would potentiate the antidiabetic, hepatoprotective and antioxidant activity synergistically. 

Key words: Syzygium cumini, Antidiabetic, Hepatoprotective, Antioxidant, Channa striata

Introduction:
Aquaculture in India has a long history, with references to sh culture in Kautilya's Arthashastra 
(321–300 B.C.) and King Someswara's Manasoltara (1127 A.D.). As the second largest country in 
aquaculture production, the share of inland sheries and aquaculture has gone up from 46 percent in 
the 1980s to over 85 percent in recent years in total sh production. Aquaculture in India has 
experienced a rapid expansion in the past decade. Availability of balanced supplementary feed for 
different life stages for diversied cultivable species and appropriate disease management measures 
are some of the important other developments. However, the increased rate of feed and incidence of 
various kinds of sh diseases has become one of the major obstacles for the further development of 
freshwater aquaculture. To control and prevent the said problem, a large quantity of protein feed 
replacement and antibiotics and chemicals has been put into the water environment and feeds, which 
may, in turn, cause problems for sh. Therefore, here an attempt has been made to investigate the 
effect of Sygymiunm cumini on Alloxan induced diabetic sh to check the effect of it as feed and liver 
toxicity.

The teleostean sh are generally considered to be glucose intolerant (Palmer and Ryman 1972; 
Furuichi and Yone 1980; Mommsen and Plisetskaya 1991; Wilson 1994; Wright et al., 1998; Moon 
2001). The hypoglycemic levels in the sh in response to glucose administration extend for 6–36 h 
(Palmer and Ryman 1972; Mazur et al., 1992; Ottolenghi et al., 1995; Wright et al., 1998). These 
authors used different species as rainbow trout, Chinook salmon, channel catsh and tilapia. 
Moreover, administration of glucose in the sh Clarias lazera caused hyperglycemia for 24 h (Yanni 
1964). On the other hand, in mammals, plasma glucose returns to baseline within 1–2 h after glucose 
administration. Wilson (1994) concluded that sh may be a good model of non-insulin-dependent 
diabetes, while Kelley (1993) suggested that sh generally suffer from insulin dependent diabetes. 
Insulin injection into sh improved glucose tolerance when given with glucose (Palmer and Ryman 
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1972). Furthermore, Panserat et al., (2000) reported that one of the earlier hypotheses to explain the 
difculty of rainbow trout to use high levels of dietary carbohydrate is a deciency of the liver to 
actively convert the intracellular glucose to glucose-6-phosphate. 

A problem in the development of complete articial diets for sh is the high protein requirement of 
many species and this component contributes a high proportion of feed costs (Anderson et al., 1984). 
Moreover, teleosts utilize carbohydrate poorly depending primarily on protein and lipid for energy 
production (Furuichi et al., 1971; Nagai and Ikeda 1972; Walton and Cowey 1982; Wright et al., 
1998). So many workers search for cheap feed source for sh such as carbohydrate and how to help 
the sh to utilize diet rich in carbohydrates. Many studies used plant extract especially legumes to 
improve the glucose utilization in mammals (Lavigne et al., 2000; Newairy et al., 2002). Venancio et 
al., (2003) reported that protein isolated from some legumes has the same molecular mass and amino 
acid sequence as that of bovine insulin. Furthermore, they showed that puried protein of legume 
reacts with anti-vertebrate insulin antibodies and lowers blood glucose levels in diabetic animals. 
Seeds of lupine (Lupinus termis) have a hypoglycemic action in diabetic animals (Abdel-Aal et al. 
,1993; Eskander and Won Jon 1995; Newairy et al., 2005) and in normal rats (Helmi et al., 1969; 
Abdel-Aal et al., 1993).

Diabetes mellitus is a syndrome characterized by abnormal insulin secretion, derangement in 
carbohydrate and lipid metabolism, and is diagnosed by the presence of hyperglycemia (Zimmet et 
al., 1997). The currently suggested mechanism underlying diabetes and diabetic complications is 
Oxidative stress (Halliwell and Gutteridge, 1989). In recent years, much attention has been focused 
on the role of oxidative stress, and it has been reported that oxidative stress may constitute the key and 
common event in the pathogenesis of secondary diabetic complications (Ceriello, 2000). 

Recently, some synthetic antioxidants such as butylated hydroxytoluene (BHT) and butylated 
hydroxyanisole (BHA) have been suspected to be dangerous to human health (Safer and Al-
Naghamigh, 1999). Therefore, there is an urgent need to search for novel antioxidants from natural 
sources, which could be used in medicine and additives to nutraceuticals (Thomas et al., 2001). 
Although a large variety of synthetic compounds have been found to be effective in reducing diabetic 
complications as well as organ protective action, there are relatively few compounds that are 
clinically successful, especially in regard of the organ protective function. This is due to undesirable 
side effects and poor pharmacokinetic proles. Thus there is a great need to search for new molecules 
from nature, with plants remaining the most promising source due to the extraordinary biodiversity 
which yields an impressive variety of phyto-constituents.

Experimental animal models are one of the best strategies for the understanding of the 
pathophysiology of any disease to design and develop the drugs for its treatment (Rees and Alcolado, 
2004). Numerous animal models have been developed over the past few decades for studying diabetes 
mellitus and testing antidiabetic agents that include chemical, surgical, and genetic manipulations 
(Srinivasan and Ramarao, 2007; Etuk, 2010)

Animal models of abnormal glucose metabolism are undoubtedly useful in this regard with their offer 
of new insights into T2DM. Numerous animal models of T2DM have been developed using: 1) 
spontaneous or planned genetic derivation; 2) dietary/nutritional induction; 3) chemical induction; 4) 
surgical manipulation; 5) transgenic/knock-out manipulation; or 6) a combination of the above. Most 
of the available models are rodent-based, which have drawbacks in that they are labour intensive and 
because of ethical issues, only small groups of animals can be used. To overcome these limitations, the 
zebrash (Danio rerio) has been increasingly used to study diabetes and its related diseases, chosen 
because of the high similarities in organ physiology and metabolism between zebrash and mammals. 
Recent studies have identied the zebrash as an excellent system for the discovery and 
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characterization of new diagnostic and therapeutic targets for metabolic diseases, including visceral 
adiposity non-alcoholic steatohepatitis, atherosclerosis and diabetes Several zebrash models of 
diabetes have been established using toxin-mediated ablation of β-cells ENU-induced mutagenesis 
screening and morpholino and gRNA/Cas9 mediated knockdown techniques (Zang et al., 2017).

Among the thousands of medicinal plants, Syzygium cumini (L.) Skeels belonging to the family 
Myrtaceae, is deserving of special attention due to its antidiabetes potential. All parts of the tree can be 
used medicinally and it has a long history of use in traditional medicine. Various traditional 
practitioners in the Indian subcontinent use the different parts of this tree in the treatment of a wide 
range of conditions, including diabetes, blisters in the mouth, cancer, colic, diarrhea, digestive 
complaints, dysentery, piles, pimples and stomachache. In Unani medicine various parts of S. cumini 
are used and said to act as a liver tonic, enrich blood, strengthen teeth and gums and be able to remove 
ringworm infections of the head in a lotion form. Pharmacological studies have reported 
hypoglycemic properties of this medicinal species. Other experimental studies using different 
extracts of the plant reported that S. cumini possesses antioxidant activity, antihypertensive and anti-
atherosclerotic potentials , cardio-protective effect and hepato-protective effect .

The reported constituents include Flavonoids (quercetin, rutin and 3,5,7,4-tetrahydroxy avanone) 
phenolic acids (caffeic acid, ellagic acid, ferulic acid and Gallic acid), tannins (corilagin, 3,6-
hexahydroxydiphenoyl glucose, 4,6-hexahydroxydiphenoyl glucose, 1-galloyl glucose and 3-galloyl 
glucose) , terpenes (α-terpineol, β-pinene, β-terpinene and betulinic acid. A reportedly antidiabetic 
compound, mycaminose, was isolated from S. cumini seeds extract. The seeds are reported to contain 
jamboline, traces of pale yellow essential oil, chlorophyll, fat, resin, albumen, tannins (Jadhav et al., 
2009), phenolic compounds such as ellagic acid, gallic acid, caffeic and ferulic acids and their 
derivatives (Williamson, 2002) and avonoids like rutin and quercetin (Sharma et al., 2008). Based 
on such constituents, seed extracts are expected to possess excellent astringent and antioxidant 
potential, which may be benecial in relieving gastroenteritis and liver inammation.

This is the rst report to Study the effect of hydroalcoholic extract of Syzygium cumini seed, juice and 
residual pulp on on Alloxan induced diabetic sh to check the effect of it as feed and liver toxicity. 

Materials and Methods:
Collection and Identication: Syzygium cumini (Myrtaceae) (Fig. 1):
Fruits of Syzigium cumini (Jamun) were collected from Moolji Jaitha College, Jalgaon, (MS). The 
plant is identied by Dr. Maruti Deshattiwar, Department of Botany, Moolji Jaitha College, Jalgaon. 

Preparation of extract
Fruits washed thoroughly with tap water and then distilled water 
to remove the debris. Then seeds were separated from fruits. 
Obtained pulp was grind and from that juice was separated by 
ltration and remains were labeled as Residual Pulp (RP). Then, 
all that, Seeds; Juice and Residual Pulp were shade dried. After 
complete drying, seeds were crushed and grinded to form coarse 
powder. Dried powder of Seeds, Juice and Residual Pulp were 
exhaustively extracted in Soxhlet apparatus with hydroalcohol 
(50:50). The solvent extracts so obtained were then ltered to 
remove any suspended impurities. Extract were concentrated 
under reduced pressure and controlled temperature (550C to 
600C). The extracts were preserved in dry, cool condition in 
desiccator. Obtained extracts were screened for their antioxidant 
and antidiabetic activities in sh model.

Fig. 1 Syzygium cumini
(Myrtaceae)
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Experimental animal (Fig. 2):  
The Dok, Channa striata of both sexes were collected 
from Fish market at Amalner. The average body mass 
and length were 56.33 ± 8.2 g and 18 ± 3.8 cm 
respectively. The sh were immediately transported to 
special aquaria in the laboratory and acclimatized in 
the laboratory condition for 15 days in large glass 
aquaria (2’ x 1’ x 1’) containing 40 L water. Stocking 
density were maintained at 12 shes/40 L water to 
avoid overcrowding and the shes were treated with 
tetracycline bath (0.012g/L) to prevent the outbreak of 
bacterial infection.  The aquaria continuously aerated 
fresh water at  2 2 ± 0 . 9 0 C .  T h e   s h  w e r e  f e d 
commercial pellets twice daily at a rate of 1% of their body masses.

Preliminary phytochemical screening: The qualitative chemical investigation of hydroalcoholic 
extracts of seed, juice and residual pulp were carried out to check the presence of various 
phytoconstituents (Harborne, 1986).
In vivo antidiabetic activity of allaxon induced sh (Perumal and Saravanabhavan, 2018)
The in vivo study was performed in Channa sp. also known as snake headed sh. Fishes were 
collected from local cultivars from Jalgaon district. Animals were maintained under the control 
laboratory conditions of light and temperature and were fed with laboratory food and also 
phytoplanktons. Fishes of either sex and of approximately the same age, weighing between 60 ± 5 gm 
were selected and transferred to aerated aquarium tanks maintained under conditions identical to 
stock tanks. Fishes were fasted for 18h before the experiment. Except Group I, sh of all remaining 
groups were made diabetic by injections of alloxan monohydrate (200 mg/kg) in normal saline, intra 
peritoneal; twice - second dose was given after 7 hrs of rst dose. Only hyperglycemic animals were 
used for further studies. After 18hours of alloxan treatment, Group III shes were left untreated; while 
shes of Group II received insulin injection at a dose of 1IU and shes of Group IV (S1) and V (S2) 
received seed extract at concentration 100 and 250 mg/ml respectively. Group VI (J1) and VII (J2) 
received juice extract at concentration 100 and 250 mg/ml respectively. Group VIII (RP1) and IX 
(RP2) received residual pulp at concentration 100 and 250 mg/ml respectively. After 4 hours of test 
extracts administration all shes were sacriced.
The Hepato-Pancreas (liver and pancreas) were immediately removed, cleaned off gross adventitious 
tissue in 0.9% NaCl, pat dried and processed for biochemical measurement. Homogenates of tissue 

0(10%w/v) was prepared in 0.1 M phosphate buffer (pH 7.4) using a Teon Potter homogenizer at 4 C.  
0The homogenates were centrifuged at 3000rpm for 20 min at 4 C and the resultant supernatant was 

used for glucose level estimation and antioxidant activity. Glucose level was estimated by using the 
standard glucose kit (Nirmal Laboratories, Chopda).

Results
In this study, the secondary metabolites such alkaloids, glycosides, phenolic compound, avonoids, 
terpenoids and tannin were screened in the hydroalcoholic extract of seeds, juice and residual pulp S. 
cumini. The results are presented in Table 1. From this analysis, it was found that glycosides, phenolic 
compound and avonoids are present in all three extracts. However, terpenoids are absent in all 
extracts. Hydroalcoholic extract of seeds and pulp showed the presence of alkaloids. Tannin is absent 
in hydroalcoholic extract of seed. 
Table 2 reveals that the allaxon induced diabetic animals showed marked increased in the glucose 
level as compared with control group of animals, however all test groups of animals exhibited 
reduction in elevated tissue glucose level.

th
After 4  hr all test groups of animals signicantly reduced elevated tissue glucose level compared to 
diabetic control. Seed extract at both the doses (100 and 250 mg/kg body weight) exhibited nearly 

Fig. 2 Channa striata
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equal glucose reduction, which are 51.82 and 50.72 mg/dl respectively. At higher dose, 250 mg/kg of 
juice reduced blood glucose level 59.13± 0.716 mg/dl. However, it is observed that at low dose 
(100mg/kg) of juice there was more reduction in elevated glucose level (51.53 ± 0.871 mg/dl). From 
all test groups, at 250mg/kg RP is more effective (45.83 ± 1.240 mg/dl) when compared to other test 
groups, which is  reverted back to near normal glucose level of control and standard groups of animal. 
Standard drug attains normal level with that of control group of shes.

Alloxan injection into Channa striata led to hyperglycemia after 5h. Also, Alloxan signicantly 
elevated serum levels of alkaline phosphatase, SGOT and Glucose. On the other hand, alloxan 
decreased serum level of SGPT (Tables 2). 

After the treatment of S. cumini, seed at the higher dose (250 mg/kg) and juice at the dose 100 mg/kg 
signicantly (p<0.001) increased serum level of alkaline phosphatase (0.8018 ± 0.027 and 0.4232 ± 
0.019) as compared with control group of animals (0.117 ± 0.000577). Whereas, seed at lower dose 
and juice at higher dose exhibits very high activity. This is may be due to the substrate concentration 
and or enzymatic action of the test material. 

The SGPT level decreased in Alloxan induced animal (4.5 ± 0.5627 unit) as compared with control 
group of animal (70 ± 0.8563 unit). At the 250 mg/kg dose of Seed and Pulp

Table 1 Phytochemical screenings of hydroalcoholic extract of seeds, juice and residual   

  pulp of Syzygium cumini.

Table 2 Hepatoprotective effect of hydroalcoholic extract of Syzygium cumini seed, juice 
              and residual pulp in alloxan Induced Diabetic shes.

n=6; Mean ± S.E., , ***P<0.001 Vs Control

Photochemicals  Seed  Juice  Pulp

Alkaloids   +  -  ++

Glycosides   +  +  +

Phenolic compound  +  ++  +

Flavonoids   +  +  ++

Terpenoids   -  -  -

Tannin   -  +  +

Groups  Glucose level   ALP  SGPT  SGOT

  (mg/dl)  (unit)  (unit)  (unit)

Control  41.97 ± 0.660  0.117 ± 0.0005 70 ± 0.856  60.83 ± 0.477

Standard 42.97 ± 0.950  0.5957 ± 0.039 3.5 ± 0.428  41.67 ± 0.421

Alloxan  68.99 ± 0.377  0.4298 ± 0.015 4.5 ± 0.562  69.83 ± 0.945

Seed 100 51.82 ± 0.871*** 4.041 ± 0.298***  9.833 ± 0.792*** 33.33 ± 0.714***

Seed 250 50.72 ± 0.833  0.8018 ± 0.027*** 110.8 ± 1.167*** 31 ± 0.577***

Juice 100 51.53 ± 0.871  0.4232 ± 0.019*** 37.17 ± 1.195*** 75.83 ± 1.046***

Juice 250 59.13 ± 0.716*** 2.752 ± 0.296*** 27± 0.577*** 33.33 ± 0.802***

Pulp 100 54.26 ± 0.613*** 3.825 ± 0.343*** 20.5 ± 1.232*** 76.5 ± 0.763***

Pulp 250 45.83 ± 1.240*** 2.072 ± 0.177*** 109.2 ±1.167*** 129.8 ± 0.833***
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signicantly (p<0.001) conrm SGPT level (110.8 ± 1.167 and 109.2 ±1.167 unit) when compared to 
control group of animals (70 ± 0.8563 unit).    However, at the low dose (100 mg/kg) of juice exhibits 
high SGPT level (37.17 ± 1.195 unit) than at higher dose (250 mg/kg) SGPT level (27± 0.5774 unit). 
The lowest SGPT level was observed at 100 mg/kg concentration of seed extract (9.833 ± 0.7923 
unit). The results of SGOT level signicantly (p<0.001) increased at 100 mg/kg of juice, and both 
doses of Pulp 75.83 ± 1.046, 76.5 ± 0.7638 and 129.8 ± 0.8333 respectively when compared to control 
group of animals (60.83 ± 0.4773). The parallel results of SGOT level at both doses of Seed and 250 
mg/kg dose of Juice extracts (33.33 ± 0.7149, 31 ± 0.5774 and 33.33 ± 0.8028 unit respectively). The 
concentration of Juice and Pulp at 100 mg/kg concentration exhibited near about equivalent SGOT 
level (75.83 ± 1.046 and 76.5 ± 0.7638 unit respectively). The highest SGOT level (129.8 ± 0.8333 
unit) was observed at 250mg/kg concentration of pulp.     

Discussion
Goel (1977) studied Alloxan-induced diabetic sh during the rst 100�h after drug administration 
and observed submassive necrosis of the liver in these animals. This author postulated that Alloxan 
altered the regular pathways of cellular metabolism, including the inactivation of certain enzymes, 
which led to liver damage and death. They suggested that focal or diffuse hepatic necrosis is only 
observed in animals that are sacriced or die during an early phase. Kume et al., (1994) also reported 
acute morphological changes in the liver of mice treated with SZ, including hepatocyte hypertrophy, 
an increased number of intracytoplasmic acidophilus granules, and bile duct hyperplasia, which were 
also not observed in the livers of animals in this study. However, the results of these researchers 
suggest that the liver morphological alterations that are observed during the early stages of treatment 
with Alloxan or SZ may be more related to the toxic action of these drugs than to the effects of diabetes 
mellitus.

Clinical and experimental evidence suggests that diabetes mellitus (DM) affects the liver in addition 
to blood vessels, kidneys, retina and nerves (Evelson et al., 2005, Verderese et al., 2013). However, 
the recognition of diabetes mellitus as the primary cause of chronic liver disease is neglected in 
medical practice because of the wide variety of clinical, metabolic and hormonal conditions that can 
lead to obesity, malnutrition, intestinal malabsorption, dyslipidemia, thyroid disorders, and metabolic 
syndrome (Portincasa et al., 2005).

Alloxan and streptozotocin (SZ) exert a toxic effect on pancreatic beta cells, which causes T1diabetes 
mellitus, but this effect extends to the kidneys and livers of animals of several species (Shaw et al., 
1943, Junod et al., 1967). However, the systemic toxicity of these drugs is closely related to species, 
age and body weight of the animals used and the hydration status, route of administration, infusion 
rate and duration of fasting for drug administration (Lukens, 1948).

Mahmoud and Al-Salahy (2004) demonstrated that hyperglycemia plays an important role in the 
genesis of liver injury by inducing an enlargement of sinusoids, dilation of cisterns and a loss of rER 
ribosomes in the hepatocytes of sh treated with repeated doses of glucose and sh that received 
Alloxan only. These authors also showed that normalization of blood glucose levels, using an aqueous 
suspension of lupine seeds, restored most histological and ultrastructural lesions in the livers of these 
animals.
Cellular oxidative stress (OS) plays an important role in the genesis and progression of chronic 
diabetic lesions on vessels, kidneys, retina, nerves, and likely the liver of diabetic humans and animals 
(Evelson et al., 2005,Khan et al ., 2006, Roskams et al., 2003). Haque and Sanyal (2002) postulated 
that the increased oxidation of free fatty acids (FFAs) by the liver can generate reactive oxygen 
species (ROS), which induce lipid peroxidation and cause structural and functional changes in the 
cells and cell death. The body's antioxidant defenses neutralize the harmful effects of these substances 
under physiological conditions. However, this metabolic balance is broken under pathological 
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conditions, such as in diabetes, which initiates oxidative stress. The maintenance of hepatic oxidative 
stress triggers adaptation responses to chronic stress in the liver, which include the activation and/or 
inhibition of several molecular sites that transduce and transcribe signals that regulate the biological 
cell cycle (Yang et al., 2001). Changes of the biological cell cycle ultimately compromise replication 
ability and liver regeneration, which leads to apoptosis or cell death. However, an excessive amount 
of FFAs in the liver alone may induce apoptosis of hepatocytes, which is likely one mechanism of 
cellular injury that is commonly observed in patients with NAFLD (Wigg et al., 2001).
Lucchesi et al., (2013) showed that T1diabetes mellitus changed the oxidative balance in the liver of 
Alloxan-induced diabetic rats over the long-term, which was characterized by a signicant increase in 
ROS in liver tissue and markedly reduced defense antioxidants. These results suggest that changes in 
blood liver enzymes (AST and ALT) and the morphological and ultrastructural lesions found in the 
livers of animals in this study are closely correlated to diabetes mellitus-induced chronic stress in liver 
cells.
The present study showed that alloxan markedly increased SGOT. This result probably reect a rise in 
the activity of gluconeogenesis which partially responsible for the hyperglycemia. Inui and Yokote 
(1975a) did not found any change in liver AST and ALT in response to alloxan injection into the sh, 
however, they correlated between gluconeogenic activity and liver transaminases. In turn, insulin 
injection suppresses activity of gluconeogenic enzymes in sh (Inui and Yokote 1975b) Moreover, the 
marked rise in the serum transaminases may be due to the leakage of the enzymes from the destructive 
cells as a consequence of cytotoxic effect of alloxan in liver rather than other tissues. Similar result 
was obtained in alloxan-diabetic rats (Navarro et al., 1993; Mansour et al., 2002). In Anguilla 
anguilla alloxan led to occasional focal necrosis in liver after 3 days of treatment (Inui and Yokote 
1975a). The levels of serum urea and transaminases were normalized in the alloxanized sh after 
administration of ALSS. Similar result was obtained in alloxan-treated rats (Mansour et al., 2002). 
Also, the administration of ALSS in alloxan-treated sh exhibited normalization in serum total 
protein. Thereby, it could be suggested that ALSS treatment may increase insulin release suppressing 
protein catabolism and/or it may counteract the toxic effect of alloxan in this sh.

Conclusion: 
The present study demonstrated that the hydroalcoholic extract of S.cumini seeds, juice and residual 
pulp possesses phytochemicals such as alkaloids, glycosides, phenolic compound and avonoids and 
tannins which are of high therapeutic value. The present results exhibited that the extracts has potent 
Hepatoprotective, antidiabetic and antioxidant activity. The study reveals that, cultivation of this 
plant increase socio economic status of the rural life furthermore, it proves its traditional medicinal 
utilization for the management of diabetes. Isolation of the active principle may help for further study.
Thus, it can be conclude that the extract has Hepatoprotective, antidiabetic and antioxidant activity of 
seed, juice and residual pulp of S.cumini along with it contribute in food formulation.
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ABSTRACT:
The present study evaluates the larvicidal activity of earthworm extract against the mosquito larvae. It 
is the rst attempt of evaluation of larvicidal activity by using earthworm extract. Mosquitoes are 
today's big problem since responsible for number of diseases like Malaria, Dengue, Amoebic 
dysentery, Filariasis etc. Some methods such as fumigation and spraying of insecticide like DDT, 
Gammexane, and Pyrethrum at breeding places of mosquito. This issue badly impact on environment. 
Some plant extract prove as good insecticidal properties, however, the environment affected by over 
harvesting of plant fauna. There is needed to be a supplementary remedy for control the 
overproduction of mosquito.  The earthworm is cheap source for this purpose. Earthworms are 

thabundantly available and easy to culture. In present study the earthworm extract use against 4  instar 
larvae of mosquito. The concentration of earthworm extract use for larvicidal activity are 500, 1000, 
1500, 2000, 2500 mg/L. The mortality percentage at 500 and 2500 mg/L is 26.67 ± 4.22% and 83.33 ± 
6.15% respectively, with treatment of earthworm extract after 24 hours. The mortality percentage at 
1000 and 2000 mg/L is 43.33 ± 6.15% and 80.00 ± 5.16% respectively, with treatment of earthworm 
extract after 48 hours. The LC  value at the 24 and 48 hours 1584.89 and 1188.50 mg/L respectively; 50

is capable to control the mosquito larvae. On the basis of results, the present study reveals that the 
earthworm extract has an ability to kill the mosquito larvae. 

th
Key words: Earthworm extract, 4  instar larva, LC  value.50

Introduction:
Mosquito is one of the powerful vectors which cause much life threatening disease, according to the 
World Health Organization report of 1996a malaria is one of the disease burden in terms of the death 
and suffering. Moreover, Aedes aegypti is a vector of four distinct viruses which caused dengue fever, 
sever inuenza, dengue, and hemorrhagic fever. About 2500 million people are at risk of infection by 
Aedes aegypti. World Health Organization (WHO) stated that about 2/5 of the global human 
population are currently threaten of dengue and the best way to control the transmission of dengue 
virus is ght the mosquitoes that cause the disease (WHO 2005). In the Disease Control Programmes 
[NHM] annual report describe the vector strategy for prevention and control of vector borne diseases 
under NVBDCP i.e. Integrated Vector Management which comprises use of Indoor Residual Spray 
(IRS) in selected high risk areas, Long Lasting Insecticidal Nets (LLINs), use of larvivorous sh, 
antilarval measures in urban areas including bio-larvicides (Disease Control Programmes [NHM], 
Annual report 2015-16). The biological control play pivotal role in control of modern vector control 
program. need to develop less harmful eco-friendly vector control methods. Some plant There will be 
origin insecticide is preferred as effective control on insect. According to the Emily (2008) report on 
medicinal plant at risk, the overharvesting or over collection of species create signicant threat to 
some wild species of plant. Similarly over-harvesting, land conversion, and habitat loss increasingly 
threaten a considerable portion (approximately 15,000 species, or 21 per cent) of the world's MAP 
species and populations (SCHIPPMANN et al. 2006).  Therefore, we think that; can animal origin 
product works as supplementary insecticide? There will be need to develop supplementary larvicide 
which is animal origin, as a result conservation of the wild plant species by reducing their load of 
single source of larvicide and pesticides will be achieved. The earthworm, which play central role in 
medicine as well as in soil fertility is consider for the present study. Since, it is inexpensive, 
abundantly available and easy for the rearing.  In this account the present study has been taking into 
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consideration to evaluate the larvicidal activity of earthworm extract. 

Materials and Methods:
Collection of Earthworm: Earthworm brought from vermicompost unit which established in 
laboratory of Department of Zoology, Moolji Jaitha College, Jalgaon.

Preparation of earthworm sample: Earthworms washed with tap water. Kept in annelid saline 
for 2- 3 hrs to allow removing the cast from alimentary canal of earthworm. Weight the cleaned 
earthworm and use for further extraction procedure.

Earthworm saline
Sodium Chloride (NaCl)  : 6.00 g/L
Potassium Chloride (KCl)  : 0.12 g/L
Calcium Chloride (CaCl2)  : 0.20 g/L
Sodium Bicarbonate (NaHCO3) : 0.10 g/L

Earthworm homogenate: Washed earthworm kept in annelid saline for 2 hours to remove the cast 
from alimentary canal. Cleaned earthworms were then proceeding for homogenate in 20mM 
phosphate buffer (pH 7.4). This homogenate was use for further study at various concentrations. 

Collection of Mosquito larva: All Mosquito larvae were collected from drainage of waste water 
from Moolji Jaitha College, Jalgaon. All larvae were collected in to glass bowl.

Identication of Mosquito Larvae: Larva identied by using the identication mark and 
Identication Key stated in thesis of Swan (2015).  Forth instar larvae were chosen for larvicidal 
activity.

Fig. 1 Fourth instar larvae showing 8-12 narrow, sharp pointed comb scales and anal gills have 
rounded tip, larger in length than anal segment.

Larvicidal activity
Larvicidal activity evaluated by referring the method stated as Anitha et al., (2012). The six larvae 
kept in each group. The larvae were treated with various concentrations of earthworm extract like 500, 
1000, 1500, 2000, 2500 mg/L in annelid saline. The control was maintained without extract. Each 
treatment replicate three times. The observations of mortality of mosquito larvae were noted at 24 hrs 
and 48 hrs. The percentage of mortality of larvae was calculated by using following formula,
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Percentage of mortality = 
(Number of dead larvae)

(Number of Larvae introduce) 
X 100

Sr. No. Concentration (mg/ L)   Percentage (%)  LC50 value (mg/L)

 1.  Control   00.00 ± 0.00 

 2.  500   26.67 ± 4.22  

 3.  1000   36.67 ± 6.15   1584.89

 4.  1500   46.67 ± 6.67 

 5.  2000   63.33 ± 6.15 

 6.  2500   83.33 ± 6.15 

Sr. No. Concentration (mg/ L) Percentage (%) LC50 value (mg/L)

1.   Control  00.00 ± 0.00 

2.   500  30.00 ± 4.47  

3.   1000  43.33 ± 6.15   1188.50

4.   1500  63.33 ± 6.15 

5.   2000  80.00 ± 5.16 

6.   2500  93.33 ± 4.22

Statistical analysis
The Probit analysis was performed to calculate LC  values to determine lethal concentration of the 50

earthworm extract on mosquito larvae after 24 and 48 hours of treatment. 

Results:
Table 1 Percentage mortality and LC  value of mosquito larvae in the treated groups 50

              after 24 hours.

Table 2 Percentage mortality and LC  value of mosquito larvae in the treated groups 50

              after 48 hours.

Values expressed as Mean ± S. E.

Fig.2 Percentage Mortality of Mosquito larvae treated with the various concentrations of the 
Earthworm extract groups after 24 and 48 hours.
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The larvicidal activity of the earthworm extract against the larvae of the mosquito was determined 
through mosquito larval bioassay. The mortality of the mosquito larvae were noted in the 500, 1000, 
1500, 2000 and 2500 mg/L concentrations of the earthworm extract after 24 and 48 hrs of exposure. 
Table 1 shows the percentage mortality of mosquito larvae treated in ve various concentrations of 
earthworm extract and control group after 24 hrs of treatment. The 50% mortality was observed in 
between 1500 and 2000 mg/L concentration of earthworm extract are 46.67 and 63.33% respectively 
after 24 hrs, the highest percentage mortality 83.33% was observed at 2500 mg/L concentration of 
earthworm extract after 24 hrs. Table 2 shows the percentage mortality of mosquito larvae treated in 
ve various concentrations of earthworm extract and control group after 48 hrs of treatment. Here 
also, the 50% mortality rates observed in between concentration of test extract 1000 and 1500 mg/L 
are 43.33 and 63.33% respectively after 48 hrs. However, highest mortality 93.33% was observed at 
2500 mg/L concentration at 48 hours. The zero percentage mortality was noted in the control group. It 
reveals that all tested concentrations of the earthworm extract caused mortality of mosquito larvae in 
comparison to those in the control group. 
LC  value50

The LC values of earthworm extract on mosquito larvae after exposures at 24 hours is 1584.89 mg/ L 50 

and 48 hrs is 1188.50mg/ L.

Discussion:
The vector control is the serious threat, though mosquito develops the resistance to conventional 
synthetic insecticide. Chandre et al., (1998) reported the Pyrethroid resistance development in Culex 
quinquefaciatus in West Africa. Bowers et al., (1995) reported that a considerable number of plant 
derived insecticide are effective against mosquito. Over-harvesting, land conversion, and habitat loss 
increasingly threaten a considerable portion (approximately 15,000 species, or 21 per cent) of the 
world's MAP species and populations (Schippmann et al. 2006). To overcome said problem, the 
present study has made rst attempt for the larvicidal activity by using earthworm extract, which is 
animal origin. The larvicidal activity of earthworm extract on mosquito larvae after 24 and 48 hrs of 
exposure at the 500, 1000, 1500, 2000, 2500 mg/L showed that, the lethal concentration (LC ) are 50

1584.89 and 1188.50 mg/L. Pedro et al., (2014) study on the larvicidal activity of plant species, they 
obtained excellent larvicidal activity due to the presence of phytochemicals such as Saponins, 
Steroids, Alkaloids, Terpense, etc., though these substances serve as plant defence mechanism against 
microorganism and insect. The response of phytochemicals as larvicidal and insecticidal were also 
reported by Rawani et al., (2009) and Roopa et al., (2012).  Some biochemist investigated the lipids 
from earthworm and discovered earthworm fatty acids that enter into therapeutics, Cooper et al., 
(2004).  Moreover, the earthworm exhibits proteiolytic enzyme, effective as Antimicrobial, Anti- 
inammatory, Anti pyretic potential Hossam et al., (2012). In present study earthworm shows good 
larvicidal activity, it may reveals that the presence of lipid, fatty acid, proteiolytic enzymes and some 
bioactive compounds that are potential for their action on mosquito larvae.

Conclusion:
On the basis of results the present study reveals that the earthworm extract has an ability to kill the 
mosquito larvae. The LC  values at the 24 and 48 hours are 1584.89 and 1188.50mg/L is capable to 50

control the larvae. Some biochemicals present in earthworm may contribute in mortality of mosquito 
larvae. Further study is needed to study on this aspect of action of earthworm bioactive compounds 
which are responsible for the death of the mosquito larvae.
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ABSTRACT:
Usually women’s prefer the bank deposits and investments in gold and silver as the safest way to 
invest their money. Even working women specially women professors do not invest in share market 
and mutual funds because of lack of knowledge in share market, trading and myths of trading in 
shares. Present research is a study of women professor investment behavior in share market and 
mutual funds. Primary data is collected from 10 women professors of 10 colleges in jalgaon city.
The collected data were classied, tabulated and analyzed using Excel. Study saws lack of share 
market and mutual fund trading knowledge and fear of losing money are the main reasons for not 
investing or trading in share market. Research work gives the measures to bring awareness and 
promote women professors for share market investment and fruitfulness of the same.
Keywords- Women, Investment, Mutual Funds, Share Market

Introduction: 
      Usually women prefer the bank deposits and investment in gold and silver as the safest way to 
invest their money . Even working women’s specially professors do not invest in share market and 
mutual funds, because of lake of knowledge in share market, trading and myths of trading in shares 
.Present research is a study of women professors investment behavior in share market and mutual 
funds.

Review of literature:
There are number of studies available, which have discussed the nancial behavior of woman’s 
investors and the factors which inuence this behavior. Women give a lot of priority and importance to 
the advices given by Financial Advisors (FA) and depend on them for guidance than men. Female 
investors are more detail oriented; and want to read more and understand nancial matters better and 
they ask more questions than male clients.

There are number of studies which favor the existence of gender biasness in investment Patterns. 
Most of the studies conclude that women invest more conservatively than men (Yao,  R. & Hanna, 
S.D., 2005) and that the women are more risk adverse (Julie R. Agnew, 2005). Some studies also 
contend that women are less condent about their investment decisions  and earn less return in 
compare to men (Barber B and Odean T., 2001). The overall purpose of this research is to gain 
knowledge about key factors that inuence investment behavior and way. 
These key factors impact investment decision-making processes among women. It further  explores 
types of educational processes and materials that can transform investment behaviors  among woman. 
The study gives an insight about the investing pattern of women. Women are perceived as risk 
adverse. So, this project aims at understanding the investment behavior of women investors by taking 
their responses on various factors like risk, return etc

Objectives:
1) To study Risk Behavior of women investor.
2) To identify preferred investment avenue by women investor.
3) To study share market and mutual fund awareness among women professors.
4) To suggest means for promoting share market and mutual fund investment by women professor.
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5)  To study the extent of awareness about mutual fund among women professors. 

Research Methodology: Primary data is collected from the below mentioned selected ten colleges of 
Jalgaon City. Therefore the scope of research is restricted to Jalgaon city only.

1) Primary data- Primary data is collected from 100 respondents (10 respondent each from 10 
colleges) through systematically frame questionnaire respondent were selected. Data was analyze by 
using excel by using simple random sampling technique

2) Secondary Data- Secondary data charts historical study regarding in the sub matter were collected 
from journal, magazine, websites, newspaper etc.

Results and Discussions: Data was analyzed in MS-Excel. The results and discussions are 
mentioned below
There are 100 women professors respondents for their annual income. In out of them 42% women 
professors are less than 100000 annual incomes ,31% women professors are between 100000 to 
200000 annual income and only 27% women professors are above 200000 annual income

There are various factors regarding investment decisions advice of women’s professors.  In out of 100 
women professors 18 women take their investment decision advice from professional adviser, 27 
from friend, 30 from husband and 33 

Majority of women professors are of the opinions that in share market and mutual fund investment is 
high risk high earning. Very few women professors were found to be negative towards investing in 
such securities. Out of 100 respondents 32 women’s professors thinking that share market and mutual 
fund is good investment source of earning 
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Most of the women’s professors prefer to invest in gold and silver the highest percentage indicate that 
most of the women investing their money in gold and silver.  And think about the share market and 
mutual fund there are very poor percentage of woman investing their money. Out of 100 respondents 9 
respondents are investing in share and mutual fund and others invested their money in gold and silver, 
FD, real estate, post ofce etc.

Findings and Conclusion :
According to the study, different demographic factor such as age, marital status and education does 
not have much signicant impact on investment behavior of women professors. The most important 
criteria that is considered while investing in Share Market and Mutual Fund for women professor is 
investor’s risk. However, a very less percentage of women professors have enough investment 
experience in share market and mutual fund.  Women professors are also optimistic for their current 
and future investments and usually invest in Bank Deposits, Gold and Silver and Government 
Securities that are considered to be safer investment avenues. Women professor’s poor trend of Share 
Market or Mutual Fund Investment opens raising need of spreading awareness of Share Market or 
Mutual Fund investment among women professors. If such money is invested in share market then it 
can accelerate industrial growth & economic development of India.
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ABSTRACT:
To systematically review the work done in the eld of Education. Performance prediction and 
employability prediction of students in higher education. This Study explains higher education has 
become an exciting eld of research and why the prediction of academic performance and 
employability is benecial for the institutions. We also explain the ways to higher education is being 
provided world-wide. Then we discuss the work done in both the areas of  prediction. This study 
explains existing research highlights and nds that prediction of academic performance has 
progressed a lot but employability prediction is yet to mature.
Keyword : Data mining, Student, Education, Student Performance.

Introduction:
In the present knowledge-based approach, education plays a major role in the progress of a nation’s 
economy and development. Higher education plays a key role in strengthening a nation's economy as 
it is an industry in itself and it supports the rest of the industry by providing a trained workforce. 
Higher education is the foundation for fostering the talent, the key factor in increasing national human 
capital quality, and the main way to upgrade a nation’s competitive status. Thus, the research on 
development of higher education is an important work and is actually required. Educational 
institutions generate and collect huge amount of data. To get an edge over each other, institutions area 
applying cutting edge technologies like data mining on the huge data generated in class room 
including academic, behavioral, demographic data of students and faculty data as well. The data 
generated in educational set up can give deep insight into educational process. This large data set is 
basically a storehouse of information and must be explored to have a strategic edge among the 
Educational Organizations. Predicting student employability can help identify the students who are at 
risk of unemployment and thus management can intervene timely and take essential steps to train the 
students to improve their performance. 

Literature Review:
1. Tripti Mishra, Dharminder Kumarand, Sangeeta Gupta (2017)“Student’s Performance and 
Employability Prediction through Data Mining:A Survey”,Indian Journal of Science and Technology. 
In their paper they have stated that, the survey explain show of  higher education has become an 
exciting eld of research and why the prediction of academic performance and employability is 
benecial for the institutions. We also explain briey in how many ways higher education is being 
provided world-wide. Then we discuss the work done in both the areas of prediction. It further 
suggests few parameters that have not been considered so far in predicting the performance or 
employability.

Data Mining:
Data mining is very promising as a new effective technique for decision making processes. Through 
Educational data mining is an analysis of discipline to developing the methods for exploring the 
unique types of data from educational settings and it is used for improvement of students in better way. 
Data mining techniques are applied in higher education more and more to give insights to educational 
and administrative problems in order to increase the managerial effectiveness. However, most of the 
educational mining research focuses on modelling student’s performance. Data mining technique can 
give the input for the teachers and students about the student academic
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results. This technique can analysis the database patterns to forecast student performance, so this 
allows the teachers to prepare like a remedial program (needing extra help for learning) or more 
additional assignments for the students.

Fig. Levels Of Data

Objectives:
1. To study prediction of academic performance of students.
2. To study employability prediction.
3. To study ways of higher education provided in today’s educations system. 

Data Mining Tool:
Decision tree :
Decision trees are powerful and popular tools for classication. A decision tree is a tree-like structure, 
which starts from root attributes, and ends with leaf nodes. Generally, a decision tree has several 
branches consisting of different attributes, the leaf node on each branch representing a class or a kind 
of class distribution. Decision tree algorithms describe the relationship among attributes, and the 
relative importance of attributes. The advantages of decision trees are that they represent rules which 
could easily be understood and interpreted by users, do not require complex data preparation, and 
perform well for numerical and categorical variables.

Data Collection:
PRIMARY DATA:

In the present study, we have collected primary data by lling questionnaire from College Students by 
directly communicating with them through questionnaire method.
SECONDARY DATA:

The major source of secondary data for present study are:-
 a. Internet
 b. Website
 c. e-literature

The secondary data gets adopted duly recorded in the end of  Review of Literature and in References.
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Analysis:

53.3% students thinks that data mining has strong impact on predicting students academic 
performance and employability.

Conclusion:
Data mining techniques are effective for implementation on educational data set. The data generated 
in educational system gives deep information about educational process. Educational data mining 
(EDM) means data generated by educational system for academic performance is primary prediction 
of employability. So all the factors affecting academic performance also affect employability. 
Prediction of both academic performance and employability helps the management to identify 
students who have poor academic performance.
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ABSTRACT:
In present age,message communication security is one of the most important features and the process 
of cryptography plays an important role to provide the security to the networks.Today’s cryptography 
is vastly more complex than its predecessor. In internet, message communication security is one of the 
most important features and the process of cryptography plays an important role to provide the 
security to the networks. The main aim of this approach is awareness of message communication 
security among the common computer users. A number of cryptographic techniques are thus 
developed for achieving a secure communication.
Keywords:  Digital security, Network and Secure Communication.

Introduction:
Cryptography is a common component of any Information Security infrastructure, whether it is for 
the encryption of large les for secure long term storage or ensuring that communication lines aresafe 
for the transfer of condential information. In the present knowledge-based approach, 
Cryptographyis the study of information hiding and its substantiation. It includes the protocols, 
algorithms and strategies to securely and consistently prevent or delay unauthorized access to 
sensitive information and enable veriability of every elementin communication.

Literature review:
Neal Koblitz-Cryptography– Need of Digital World”
In his paper, he stated that, the assessment explains use of cryptography has become an exciting eld 
of research and this is why the prediction of academic performance and security is benecial for the 
institutions. He also explains, momentarily in how many ways higher communication security is 
being powered world-wide. Then we discuss the work done in both the areas of prediction. It further 
proposes few constraints which have not been considered so far in predicting the performance or 
employability.

Objectives:
Providing condentiality is not the only objective of cryptography. It’s also used to provide solutions 
for other problems. The goal of modern cryptography is to ensure the preservation of information 
properties through mathematically sound means. There are many attributes of information that can 
be assured in this way, but here are the big ones:
1. Condentiality: Only the authorized recipient should be able to extract the content of the cypher. 
 In addition, obtaining information about the content of the message (such as a statistical 
 distribution of certain characters) should not be possible, once the cryptographic analysis 
 becomes easier.
2. Message integrity: the recipient must be able to determine if the message was altered during 
 transmission.
3. Authentication of the sender: the recipient should be able to identify the sender and verify if it 
 was him who sent the message.
4. Irrevocability of the sender: it should not be possible to deny the authorship of the message.

Data Collection:
Primary Data:
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In the present study, we have collected primary data by lling questionnaire from College Students by 
directly communicating with them through questionnaire method.

Secondary Data:
The major sources of secondary data for present study are:-
 a. Internet 
 b. Website
 c. E-literature

1.  Have you ever changed the secret key in your social media? Do you know about this feature?

Very few students know about this feature and its use.

2.  In your opinion, can you maintain privacy of your data with the help of cryptography?

�Some Students think Cryptography can help in improving privacy.
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3. Do you ensure your online presenceremains private or accounts remain secure?

Only Some Students keep their account privacy and security up to date.

Conclusion:
As we headed for a society where computerized information resources are increased and 
cryptography will continue to increase in signicance as a security mechanism. I have considered 
some of the core concepts involved in cryptography and cryptographic protocols. Though, I have 
omitted a considerable amount of work done in this eld, due to its vastness. It is clearly apparent that 
it is no longer possible to be an expert within Information Security but rather an expert in one of its 
subsidiary elds. Cryptography is a eld of great interest both academically and economically and the 
intelligent use of cryptography will lead to improved user satisfaction and safety when using 
networks to perform condential tasks. The information security can be easily achieved by using 
Cryptography technique. Cryptography allows people to keep condence in the electronic world. 
Cryptography is the solution to many of the security challenges that are present in the Internet. 
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ABSTRACT:
The enhancing data techniques are used in the user database for secure their database from another 
unauthorized user. This technique is useful for privacy preserving; securely share data among N 
number of parties. And also apply data mining approach on web service. Data mining can be dened 
as the process of mining for implicit, formerly unidentied, and potentially essential information 
from awfully huge databases by efcient knowledge discovery techniques. The privacy and security 
of user information have become signicant public policy anxieties andthese anxieties are receiving 
increased interest by the both public and government lawmaker and controller, privacy advocates, and 
the media. In this paper we focus on key online privacy and security issues and concerns, the role of 
self-regulation and the user on privacy and security protections, data protection laws, regulatory 
trends, and the outlook for privacy and security legislation. Naturally such a process may open up new 
assumption dimensions, detect new invasion patterns, and raises new data security problems. Recent 
developments in information technology have enabled collection and processing of enormous 
amount of personal data, such as criminal records, online shopping habits, online banking, credit and 
medical history, and driving records and almost importantly the government concerned data.
Keywords: Data Mining, Data Security, Risk, Social Media

Introduction:

In today’s era technology is used in almost every eld. From business to medical. But the most 
important thing to make prot in any eld is customer satisfaction. Knowing what a customer needs or 
require was a huge challenge before technology took over. Now all one has to do is take user’s 
feedback which is made easier with the help of technology. Data mining is becoming increasingly 
common in both the private and public sectors. Industries such as banking, insurance, medicine, and 
retailing commonly use data mining to reduce costs, enhance research, and increase sales. When a 
user provides data, this data is collected through analyst and important data is further provided. This 
analyzing important data from collection of large number of data is known as Data Mining. Data 
mining derives its name from the similarities between searching for ‘gold mines’. In gold mines, we 
search for tiny particles of gold in tons of soil similarly, in data mining we search for valuable 
information from huge amount of data collected in various ways. In other words, it is about nding 
new information from lot of data. The data obtained from data mining is hopefully both new and 
important.
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Objectives:
• The main objective is to study security solutions of data mining.
• To introduce how data mining works.
• To study interesting challenges faced by data mining.
• To spread awareness of security threat through data mining.
• To know why maintaining one’s privacy is important.
• To study consequences of privacy violation 

Literature Review:
Data mining is process of discovering interesting patterns and knowledge from huge number of data. 
The term 'Data Mining' is often treated as synonym for another term known as 'knowledge discovery 
from data' (KDD) which highlights the goal of the mining process. Data mining has attracted more 
attraction because of 'Big data' concept. Big data is a term used to refer to data sets that are too large or 
complex to deal with. Many organizations in various industries are taking advantages of data mining 
including manufacturing, marketing, chemical, aerospace… etc., to increase their business 
efciency. It is used by companies to turn raw data into useful information. By using software to look 
for patterns in large batches of data, businesses can learn more about their customers to develop more 
effective marketing strategies, increase sales and decrease costs. Data mining depends on effective 
data collection, warehousing and computer processing. Data mining programs analyze relationships 
and patterns in data based on what user's request. For example, a company can use data mining 
software to create classes of information. To illustrate, imagine a restaurant wants to use data mining 
to determine when it should offer certain specials. It looks at the information it has collected and 
creates classes based on when customers visit and what they order. In other cases, data miners nd 
clusters of information based on logical relationships or look at associations and sequential patterns to 
draw conclusions about trends in consumer behavior.

Architecture of Data Mining:
Data mining is described as a process of discover or extracting interesting knowledge from large 
amounts of data stored in multiple data sources such as le systems, databases, data warehouses…etc. 
This knowledge contributes a lot of benets to business strategies, scientic, medical research, 
governments and individual. The architecture contains modules for secure safe-thread 
communication, database connectivity, organized data management and efcient data analysis for 
generating global mining model.
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Data Mining Implementation Process:

1. Business Understanding: In this phase, objectives and data mining goals are established. First 
one has to understand business and client objectives and what they want. Important factors of a 
business are considered and a detailed plan is made which denes data mining goals.

2. Data Understanding: Sanity check on data is performed to check if it’s appropriate for data 
mining goals. Objects of different data are compared as they’re taken from different databases. 
Properties of acquired data is checked in such a way that it acquires all the queries and objectives.

3. Data Transformation: Unwanted data is removed, summary operations are applied to data, 
acquired data is generalized i.e. low-level information is replaced by higher level concepts with the 
help of concept hierarchies and attributes are formed. Result of this process is nal data set.

4. Modeling and Evaluation: Mathematical patterns are used to determine data patterns and these 
identied patterns are evaluated against business objectives. Based on this, a decision is made 
whether or not to move model to deployment phase.

5. Deployment: Data mining discoveries are shipped to daily business operations and nal project 
report is created based on the information gained through data mining.

Benets of Data Mining:
• Data mining technique helps rms to urge knowledge-based info.
• Data mining helps organizations to create the protable changes operational and production.
• The knowledge mining could be a cost-efcient and economical resolution compared to alternative 
 applied mathematics data applications.
• Data mining helps with the decision-making method.
• Facilitates automatic prediction of trends and behaviors likewise as automatic discovery of hidden 
 patterns.
• It may be enforced in new systems likewise as existing platforms
• It is the speedy method that makes it simple for the users to investigate immense quantity of 
 information in less time.
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Conclusion: 
Four different user roles that are commonly involved in data mining applications, i.e. data source 
provider, data receiver, data explorer and determiner has its own privacy concerns. For data source 
provider, his privacy-preserving objective is to effectively control the amount of sensitive data 
revealed to others. For data receiver, his privacy-preserving objective is to release useful data to data 
miners without disclosing data source provider’s identities and sensitive information about them. For 
data explorer, his privacy-preserving objective is to get correct data mining results while keep 
sensitive information undisclosed either in the process of data mining or in the mining results. For 
determiner, his privacy-preserving objective is to make a correct judgment about the credibility of the 
data mining results he’s got.

Reference:
[1] International Journal of Computer Applications (0975 – 8887) International Conference on 
  Current Trends in Advanced Computing (ICCTAC-2015) -Research paper
[2] International Journal of Computer Trends and Technology- volume4Issue2- 2013
[3] Database Security IX Status and Prospects Edited by D. L. Spooner, S. A. Demurjian and J. E. 
  Dobson ISBN 0 41272920 2, 1996, pp. 391-399.
[4] International Journal of Future Computer and Communication, Vol. 2, No. 2, April 2013
[5]  K. R. Rao, “Data Mining and Clustering Techniques,” DRTC Workshop on Semantic Web, 
  DRTC, Bangalore, paperk, pp. 1-1, 8th – 10th December, 2003.
[6] J. W. Seifert, “Data Mining and Homeland Security: An Overview,” CRS Report, pp. 1-1, Jan. 
  2007.
[7] M. S. Chen and J. H. Philip, “Data Mining: An Overview from a Database Perspective,” IEEE 
  Trans on knowledge and data engineering, vol. 8, no. 6, pp. 1-1, Dec 1996.
[8] S. Yuan and C. Zou, “The Security Operations Center Based on Correlation Analysis.”
[9] E. E. Eljadi and Z. A. Othman, “Anomaly Detection for PTM'sNetwork Trafc Using 
  Association Rule,” in Proc. of 2011 3rd Conference on Data Mining and Optimization DMO, 
  June 2011
[10] R. Agrawal and Srikant, “Fast Algorithms for Mining Association Rules,” in Proceeding of the 
  20th VLDB Conference Santiago,1994
[11] Agrawal, D., Das, S., & El Abbadi, A. (2011). Big data and cloud computing. In Proceedings of 
  the 14th International Conference on Extending Database Technology - EDBT/ICDT ’11 (p. 
  530). New York, USA: ACM Press. doi:10.1145/1951365.1951432
[12] Chen, X., & Shi, S. (2009). A literature review of privacy research on social network sites. In 
  Multimedia Information Networking and Security, 2009. MINES’09. International Conference 
  on (Vol. 1, pp. 93–97).
[13] Secure Digital Rights Management Solution. In Proceedings of the IADIS International 
  Conference eSociety.
[14] Chen, P., Jorgen, B., & Yuan, Y. (2011). Software behavior based trusted attestation. In 
  Proceedings -3rd International Conference on Measuring Technology and Mechatronics 
  Automation, ICMTMA 2011(Vol. 3, pp. 298–301). doi:10.1109/ICMTMA.2011.645
[15] DARPA. (2014). MINING AND UNDERSTANDING SOFTWARE ENCLAVES (MUSE). 
  Retrieved August 03, 2014, from
[16] De Cristofaro, E., Soriente, C., Tsudik, G., & Williams, A. (2012). Hummingbird: Privacy at the 
  time of twitter. In Security and Privacy (SP), 2012 IEEE Symposium on (pp. 285–299).
[17] Demchenko, Y., Ngo, C., Laat, C. de, Membrey, P., & Gordijenko, D. (2014). Big Security for 
  Big Data:
[18] Addressing Security Challenges for the Big Data Infrastructure. In W. Jonker & M. Petković 
  (Eds.),
[19] Dohi, T., & Uemura, T. (2012). An adaptive mode control algorithm of a scalable intrusion 
  tolerant architecture. In Journal of Computer and System Sciences (Vol. 78, pp. 1751–1754).

249





SECTION C

HUMANITIES





Crossing threshold through ction: Indian women ction writers in english

Authors & afliations:

P. Yadav, S. Mujumdar and S. Nandanwar*
Department of English, M. J. College, Jalgaon, (M.S.) India.

ABSTRACT:
Indian women have long been the victims of prejudice and discrimination. They have been denied 
their basic rights. They have been tortured into believing that all the misdeeds, the tortures are quite 
normal and is an inevitable part of women's lives, which is needed to be accepted as their fate. “My 
life, their choices plus their tyranny” would be an apt statement for the condition of Indian women's 
lives. Their world lies inside the threshold, their very own Lakshmanrekha. Many women dared to 
cross the thresholds through ction. Their characters revolted against these patriarchal notions and 
crossed all kinds of thresholds burdened upon them on existential level, for the world inside the 
Lakshmanrekha is more dangerous than the world out there. These women authors and their 
characters strive to see the world beyond this threshold. They want “free expression”.  
Keywords: Indian women, ction, characters, feminism, patriarchy, stereotypes, discrimination, 
threshold

Patriarchy and misogyny—while the whole world is expostulating against these institutions, an 
ordinary Indian woman is still unheard of these words. Indian women are consciously kept ignorant, 
for the wisdom might ignite the ame of their basic instincts and desires. Again there is religion, caste 
system and marriage institution to ensure the patriarchal dominance. Women are not humans. They 
are mothers, sisters and wives. These roles were assigned to keep women busy with their respective 
duties of serving the patriarchs inside the threshold of their homes. The ignorance makes them believe 
that these duties are put upon them by God's grace and the only God they know is their husband. They 
must behave like a woman. They must dress properly in order to cover their oozing beauty from 
prying eyes. They must wear Sindhur and Mangalsutra—the symbols of their chaste. They are timid, 
pathetic and untrustworthy creatures. Only place they should know is, like Lakshmi, in the feet of their 
Vishnu. They can either be a Sati Savitri or a prostitute. There is no in between existence. 

Amid all these years of oppression, India bore some extra-ordinary Women who shunned this 
ignorance. They had that third eye of looking at things, the perspective that could bring the change. 
They observed the socio-cultural norms. They knew the follies in Indian society. They themselves 
crossed the thresholds, learned and started writing ction. 

Indian ction in English began as the aftermath of introduction of English Education in India in early 
nineteenth centuy Rajmohan's wife, written by Bankim Chandra Chattopadhyaya in 1864, is 
considered as the rst Indian English novel. After some years, an Indian woman, Toru Dutt, who had 
mastered herself in Bengali, English, French and Sanskrit, in her mere twenty one years of life, wrote 
Bianca or The Young Spanish Maiden and became the rst woman to cross the threshold in the 
literary world of Indian English ction. Though the novel was unnished, it is fascinating as the 
romantic story is set in England with Spanish characters. The plot of Bianca centres around Bianca 
and Henry who want to have a love marriage. Love marriages are loathed in Indian society as they are 
considered to bring disgrace to the family especially the girl's. That might be the reason she chose 
England as the setting. Other earliest signicant Indian women novelists in English include Kripabai 
Satthianandhan and Shevantibai Nikambe. Kripabai wrote two autobiographical novels Kamla: A 
Story of Hindu Life (1894) and Saguna: A Story Of Native Christian Life (1895). Kamla is an 
account of married life of Kamla after her child marriage. Kamla has multifarious themes like 
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education of women and pros and cons of nuclear family system. Kamla is shown in rebellious light as 
she rmly stands for herself against the illicit affair of her husband. Saguna begins with cruel 
hardships faced and tolerated by Saguna's mother Radha and in contrast with her, is shown her 
daughter Saguna who is erce and independent. She wants to be treated like her brothers. She chooses 
her career and rejects various marriage proposals. Education of women are the common concerns of 
both Kripabai and Shevantibai. Shevantibai wrote Ratnabai: A Sketch of a Bombay High Caste 
Hindu Wife (1895). Ratnabai is a married girl, whose husband is staying abroad, is encouraged by her 
father Vasudeorao for further education against the opposition of her mother, aunt and in-laws. Her 
husband Prataprao, after returning, also supports her education as he nds her wiser and more 
compatible than before. One thing to note here is that the literature changes with the demands of 
changing times. As the concept of feminism broadened with time, it brought subsequent changes in 
the nature and themes of women's writings. So it would be foolish to expect modern concepts of 
feminism in earlier women's ction.

The arrival of twentieth century brought golden days to Indian women's Fiction in English. The gamut 
of themes varied as these women dug deep into the psyche of their female protagonists. These female 
protagonists belong to different strata of the Indian society. Some are upper class, highly educated 
women while some are from middle or low class but all of them carry their own share of crises and 
conicts. Some women writers adhere to the traditional approach while some demand abject liberty.

A Traditional feminist at heart, Shashi Deshpande concentrates on the Middle class women like Sarita 
in Dark Holds No Terrors, who is a victim of discrimination by her own parents and physical abuse by 
her egoistic husband and Jaya in That Long Silence, who is expected to keep silence despite of the 
wrongdoings around her. To the absolute disparity is the modern feminist Shobha De who challenges 
all kinds of stereotypical images of an  ideal woman in India with her protagonists like Asha rani  in 
The Starry Nights who has total seven lovers in the novel including one lesbian lover though it is not 
for the rst time that these taboo subjects were discussed. Ismath Chughtai, a Muslim authoress, back 
in 1940s had dealt with the subjects like sexual desires of women and lesbian relations in her works 
like Lihaaf. Chughtai's works were criticized in the name of indecency and shamelessness and so as 
Shobha De 's in modern times. Then there is Manju kapur who somewhat blends traditional and 
modern feminism in her novel Difcult Daughters in which the protagonist Virmati  leaves all the 
customs in her conservative family to elope with a married professor. Arundhati Roy also converses 
on how women are prohibited from seeking love and comfort for themselves in The God of Small 
Things. No one  pays heed when Ammu is physically abused by her husband but suddenly she is 
raised eyebrows upon when she seeks her solace in her relationship with Velutha, a Dalit servant. 
Arundhati Roy blasts the hypocrisy in Indian society where all kinds of decencies and moralities are 
expected from women while men like the vendor, the policeman and Ammu's husband can dare to hit 
women, grab their breasts and molest them. In the end of the novel, the fraternal twins Rahel and Estha 
are shown to have sex breaking all the “love laws”. The God of Small Things rejects the 
discrimination on the basis of caste, race and gender.

There are some women novelists who chose to write the horrifying Reality of the poverty ridden 
families. Kamla Markandaya in her Nectar in a sieve puts forward a petrifying image of the extent to 
which hunger and starvation can drive a person. The situation of Rukhmini's family is like the animals 
who loiter through many dumpsters in search of food. Rukhmini's daughter Ira has to turn to 
prostitution in order to feed her dying brother. Anita Desai's most famous novels deal with the 
dreadful effects of alcoholic fathers (abundant in poor families) on the delicate senses of children. 
Raka in Fire on the Mountain throws herself into the shell of solitude and fantasies while Lila in The 
Village by the Sea has to untimely become an adult to support her family nancially. Mahasweta 
Devi's  Moyna who is fondly called The Why, Why Girl for her habit of constantly asking questions 
puts forward a much needed picture of a poor tribal girl who takes the goats out to feed and fetches 
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wood in her schoolgoing age.

Twentieth century brought a lot of changes in political scenario of India. People were confused 
whether they should accept or reject these rapid changes. These internal conicts nd place in the 
works of Nayantara Sehgal and Kiran Desai. In Sehgal's Rich Like Us, there are two female 
protagonists—Rose, an immigrant in India  who tries to blend herself in this new soil and Sonali,  who 
is stuck between Indianness  and newly founded Englishness. Much alike Sonali, the characters in 
Kiran Desai's  The Inheritance of Loss like Sai, her grandfather, Biju ,Gyan are bewildered with the 
same question—should they stick to their Indian roots or adapt to the English ways.

There are many expatriate women  who wrote about  experiences Of an immigrant , changes in  the 
cultural scenarios around them, their attempts at assimilation in the foreign land and their role 
confusion. Bharati Mukherjee minutely observes the troubled psyche of immigrant women in her 
novels like The Tiger's daughter, wife  and The Holder of the World. She lets her protagonists glide 
through the plot and leaves the judgements on the readers. She doesn't herself comment on which 
cultural scenario is ideal. Jhumpa Lahiri  seems inclined to her Indian roots in her writings. Gogol in 
her The Namesake hates all  the strings he has with India. He even changes his name and rebels 
against his parents and their Bengali customs.  but in the end he returns to his Indian identity. Gauri in 
The Lowland gets so engrossed in the foreign land that she forgets she has a daughter and a husband 
from India. Chitra Banerjee, on the contrary , seems inclined to the foreign land. Tilo in her The 
Mistress of Spices chooses her American lover over the power of spices. Anju and Sudha in Sister of 
My Heart start their married lives in America and India respectively but Sudha leaves for America 
fade up of her husband, her in-laws and her own family who are unwilling to accept her girl child.

Besides this, there are many other women like- Swarnakumari Ghosal, Cornelia Sorabji, Ashapoorna 
Devi and Chhaya Datar who contributed in Indian women's ction in English. The importance of 
translated works of Kamla Das, Amrita Pritam and Krishna sobti is also undeniable.

Conclusion:
These women brought forth the various social evils prevalent in Indian society. They provided vent to 
the repressed feelings of women through their works. They exposed the contrast between ostentatious 
worshipping of women on one hand and physically and mentally torturing them on the other. They 
unveiled the hypocrisy of Indian society, which claims to be modern but uses the Indian culture as 
shield to impose their conservative beliefs. These women crossed the thresholds through their ction. 
Though not all these works centre around the emancipation and liberation of women, these works do 
reect the Indian society with all its prejudices.

Today's era believes in ridiculing feminism. People need to understand that feminism is about men as 
well.  It is for the male victims of rape, domestic violence and the similar forms of violence. It strives 
to break the ideal image of manhood too. It is not the movement of women only. It has recently 
become the movement of men and women who don't t in the ideal images, gender roles and beauty 
stereotypes. It has become the movement of homosexuals and transgender. It is the cry of every person 
who can't be true to his self under societal pressure. It is not just the liberation of women, it is the 
liberation of every individual. 

When people will appreciate this movement, they will be able to read these women’s writings with an 
open mind. They will not feel any obscenity or indecency in them. And they will start encouraging all 
the women in their lives to cross the thresholds just like these women and their characters did.         
*****
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ABSTRACT:
Now the domain of literature has increased with the inclusion of a variety of other texts such as; 
movies, advertisements, pictures, various socio-cultural, and political events and contexts. The movie 
PK in 2014 by Rajkumar Hirani performs the role of entertainment at the same time of social 
education. It attempts to discuss the basic institutional problems of Indian society. The institutions 
such as Language, Religion, Marriage, and overall culture become hurdles in the way of multicultural 
Indian society. The movie overtly is the criticism of the social and cultural structures of Indian society 
but at broader level the criticism suggests the universal community to grow as tolerant and humane as 
possible. 
Keywords: Structure, Multiculturalism, Cosmopolitanism, Diversity. 

The domain of literature is now not limited to literary books only. In postmodern time the 
phenomenon such as movies, documentaries and even advertisement are created as text to be read by 
society. The mentioned texts have the potential to talk of human experience, issues and solutions to 
them. Film Studies is an academic discipline that deals with various theoretical, historical, and critical 
approaches to the lms. Films are the indivisible part of human life and human society. Films reach a 
wide audience across different sections of society. Considering this many universities and colleges 
have opened the departments of Film Studies.  The movie PK in 2014 by Rajkumar Hirani performs 
the role of entertainment at the same time of social education. It attempts to discuss the basic 
institutional problems of Indian society. The institutions such as Language, Religion, Marriage, and 
overall culture become hurdles in the way of multicultural Indian society. 
Summary of the movie text PK : 
An alien astronaut from somewhere in universe lands on earth from an UFO. He lands naked on a 
research mission. In the beginning only his gadget (Remote Control) gets stolen by a human being on 
earth. He runs after the thief but gets nothing apart from thief’s cassette recorder. In sub plot Jaggu 
(Anushka Sharma) in Germany meets a Pakistani boy Sarfaraj. Both fall in love but her parents 
oppose to the marriage. The family Guru Tapasvi Maharaj also talks with Jaggu and predicts that the 
Pakistani boy will dupe her and run away. Determined to prove them wrong Jaggu asks Sarfaraj to 
marry her the next day. At the wedding chapel, she is heartbroken when she receives an unsigned 
letter, believing it is from Sarfaraz, calling off the marriage due to cultural differences.
Returning to India Jaggu becomes a TV reporter. She meets the alien and is intrigued to see him 
distribute leaets about the "missing" God. (PK, 2014). In order to get a story for her news paper 
Jaggu helps the alien a couple of times and requests him to share his story. The alien believes her to be 
a good human being and so he shares his story with her. After his remote was stolen he met Bhairon 
Singh, though him only he got into contact with a prostitute and copied Bohjpuri language by holding 
her hands for one whole night. There from he came to Delhi because Bhairon Singh told him that the 
stolen things are generally sold in Delhi. He tried every possible legal way to get his remote but due to 
his strange behavior, people assume him to be drunk and call him "peekay" (Hindi for drunk). The 
alien names himself PK. People tell him that only "God" can help him nd his remote. He sincerely 
goes to every temple, mosque, dargarh, and the religious place. He even donates money, punishes 
himself, and does every odd kind of thing which are done by the blind religious followers, but all his 
efforts fail him to reach to the remote. Without remote he cannot send signal to his people. Jaggu 
promises PK that she will recover his remote and he can go back home. 
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As the Tapasvi pretended to have regular communication with God, PK conjectures that Tapasvi and 
other god men must be dialling a "wrong number" to communicate with God and are advising the 
public to engage in meaningless rituals. Jaggu organizes a talk between Tapasvi and PK in which the 
fraudlent nature of Tapasvi is exposed. In the end Jaggu and Sarfaraj also meet together because of 
PK. In the end PK returns to his own people with the help of his remote control. (Wikipedia)

Analysis and Discussion of the movie text PK:
Language: 
 Language is used as a medium of communication but it has its own inherent problems like 
ambiguity, duality and randomization. In one of the scenes when PK is talking with jaggu in police 
cell, he tells her thaat he is from another planet. Listening to this jaggu is surprised and asks what kind 
of language is used on his planet, whether Bhojpuri is the language of his planet? While answering to 
her he says the human society of his planet did not use language, they read the minds for 
communication. It was mind to mind communication without the intervention of language. Because 
of this all the confusions were avoided only truth was shared nothing else but truth only. PK nds the 
language on earth very confusing, as it has much of duality and ambiguity. He explains his confusion 
with the example of the word  “Accha”. He says; 
“Aise mundi hilao aur bolo ‘Achha hain....achha hain’. Matbal sab theek thaak hai.. bery good.
Aankh badi kar ke bolo aacha hai matbal shack ma hai.. Tumri amma ka accident ho gaya hai! 
Achhaaa!.. Shack..
Phir gussa aata hain to aawaz loud ho jaati hain. ‘Achhaaaa humko sikha rea hain?’ aacha..
Aur jab sochte hain to lamba waala achha. Achhhhhhaaaaaaa...” (PK, 2014)
From the above example it is underlined that the language has been much politicized because of 
having a limited set of vocabulary above all because of duality and ambiguity.  Human beings created 
language for the sake of smooth communication but when it is probed it is found that it does not 
facilitate a smooth communication, sometimes it creates confusion. PK also points out that language 
as a social institution is encumbered with ambiguity, duality and randomization. The institution 
should be attended with this consciousness only

Religion:
      PK shows that Religion; an inseparable part of human society has been wrongly presented by 
its managers. The Priests and the god-men, and clerics capitalize on the religious credulity and the 
beliefs of people. People have been caught in the complex and exploitative network of present day 
religion.  PK passes a message that people should break out this trap and come out of it and explore 
their love towards god without any intermediaries. We should remove Money, Self interest, 
Selshness from this structure to maintain its purity. In movie it is shown that there is no specic mark 
on anyone’s body that shows which particular religion he/she belongs to.  New born baby doesn’t 
know its religion. It comes to have a religion of community in which it is born and grows up. 
When PK listens to many saying that they are not God, he understands that God of this earth can do 
anything, He can retrieve his remote also. A policeman says to him; “Humans are not Gods”. (PK, 
2014). After listening to the discourse around him he comes to believe that different Gods had opened 
their companies on earth and their clerics, and god men managed these companies right from their 
ofces. Now he wants to nd out as to which God would help him get his remote back. In order to nd 
to which company he belongs PK starts following different traditional and ritual practices of different 
religions. His helplessness has been well expressed through the song in the movie; 
“Hai suna ye poori dharti tu chalata hai
Meri bhi sun le araj, mujhe ghar bulaata hai
Bhagwan hai kahaan re tu, aye khuda hai kahan re tu
Main pooja karoon, ya namaazein padhoon
Ardaas karoon din rain
Na tu mandir mile, na tu girje mile
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Tujhe dhoondhein thake mere nain
Tere naam kayi, tere chehre kayi
Tujhe paane ki raah hain kai..
Har raah chala, par tu na mila
Tu kya chaahe main samjha nahi”(PK, 2014)

While confronting Tapasvi in the programme “Ek Sawal Aur ”  PK says that earth is very small as 
compared to universe. For getting the right address of God and religion;  “Keep the God who created 
us and remove the fake one which you have created for your benet.” (PK, 2014).  PK gives a message 
that, Religion is the combination of ritualistic as well as scientic practices but we only consider 
ritualistic practices as a part of religion. The scientic approach to religion is told by nobody. 
Religious issues now are being answered by diverse ways. The stakeholders such as; society, 
intellectuals, thinkers, Priests and others along with literature, media, and movies are coming forward 
to solve them. (Mid-day)

Culture
Bhikhu Parekh says; Culture is,  “a system of beliefs and practices in terms of which a group of human 
beings understand and regulate and structure their individual and collective lives. It is a way of both 
understanding and organizing human life… culture encompasses more or less the whole of human 
life.”(Parekh 143) In other words it is a way of life of a particular society. The said way of life consists 
of family, relations, rituals, dress codes, and such practices. Together all these things make a culture. 
Over a period of time this way of life becomes the identity of that cultural group. These cultural groups 
vary on ground of the world view and the cultural practices they adopt. India is a land of diverse 
cultural groups. These different cultural groups are also divided in to different religions.
Here in India and by extension everywhere else one culture reveres its own way of life but does not 
respect in the same way that of others way of life. This is the reason why different cultures do get into 
conictual relationship.  PK also gets confused by different cultural practices. The white dress worn 
by Hindus suggests a sad ceremony, whereas the same dress worn by a Christian woman suggests a 
happy event. The Black dress in Christian religion suggests a sad event whereas the same colour in 
Muslim religion has different connotation. Later on he comes to know that different religions are 
different just because they follow different fashions. Once in order to ask a question regarding the 
authenticity of a religious belonging he gets ve people and asks them to disguise themselves in the 
dresses of different religions apart from their own. A Muslim wears a dress of Sikh, A Sikh wears a 
dress of a Hindu, a Christian comes in the dress of a Jain, and a Hindu comes in ina dress of a Muslim 
lady. Tapasvi on the basis of dress codes identies them. Upon this PK says a religion and thus even a 
culture is identied on the basis of dress code. This discrimination is man-made and not God-made. 
Indirectly he makes a point that different religious and cultural groups should live amicable, they 
should accept and respect one another. 
For the harmonious living experience and cultural integration everyone should respect the others 
religion and culture. 

Marriage
In general the institution of Marriage is assumed to be under the control of the other institutions such 
as; family, religion, culture, and sometimes even geographical territories. This is the most unnatural 
part of man woman relationship. A marriage should be the union of two individuals irrespective of 
caste, religion, and colour, but here in human society it is very much a social and cultural 
phenomenon.
 In the movie Jaggu falls in love with Sarfaraj in Belgium. When she tells her parents about their 
relationship, they object to their relationship only because Sarfaraj was a Pakistani Muslim whereas 
Jaggu was a Hindu from India. Her father consults the god man; Tapasvi who being a hard core Hindu 
tells her that Sarfaraj would deceive her. Because of the unnatural divisive lines across the man-
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woman relationship, Jaggu and Sarfaraj do not come together until end of the movie text.  In the 
context of the institution of Marriage balance between nature and culture should be attained.  During 
the confrontation between PK and Tapasvi in the programme “Ek Sawal Aur” PK advocates for a 
greater autonomy for the institution of Marriage. 
Conclusion
 PK makes a case for the acceptance of difference of opinions, religions, dress codes, cultural 
codes and ways of life. The language as a social institution is encumbered with ambiguity, duality and 
randomization. It creates a lot of confusion in social communication. The institution should be 
attended with this consciousness. Religious and cultural diversity are also the causes of confrontation 
in Indian society. The diversity should be respected and welcomed with the intention of common 
wellbeing to enrich our living experience. The institution of Marriage should be open to diversity for 
the cause of multicultural and universal social existence. By questioning the authenticity and 
righteousness of the structural basis of human society, PK exposes the fraud mankind has created in 
the name of culture and civilization. PK stands out as a deconstructive angel in this regard. 
The movie overtly is the criticism of the social and cultural structures of Indian society but at broader 
level the criticism suggests the universal community to grow as tolerant and humane as possible. 
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^aV‘wZtÀ¶m ZmQ>çJ¥hmMr g§H$ënZm Am{U AmYw{ZH$ ZmQ>çJ¥h

Authors & afliations:

 ew^m§Jr nm§T>ao, Anojm KmQ>o Am{U ^m½¶lr ^bdVH$a*

g§ñH¥$V {d^mJ, ‘y. Oo. ‘hm{dÚmb¶, OiJmd, (‘hm.) ^maV.

ABSTRACT:
àñVmdZm…

""Yå‘©VÏ`© `eg§ M gmonXoe§ gg§J«h‘²&
 ^{dî`Vü bmoH$ñ` gd©H$m‘moZwXe©H$‘²&&'' 1

gd©gm‘mÝ`mÀ`m ‘Zmoa§OZmgmR>r ZmQ>H$mMr {Z{‘©Vr Pmbr ZmQ>H$mer g§~YrV Agboë`m doXmbm ZmQ>çdoX åhUVmV. `m doXmMr {Z{‘Vu 
~«åhXodmZo Ho$br ̀ m doXmMm ‘yi {df` åhUOo ZmQ>H$ hmo`. ZmQ>H$ hm H$mì` àH$ma Ñí` d lmì` ñdénmMm Agë`m‘wio Ë`mMm AmñdmX hOmamo 
bmoH$ EH$mM doir KoV AgVmV.2 ZmQ>H$ hm ‘Zmoa§OZmË‘H$ H$bm àH$ma XodVmÀ`m H$mimnmgyZM MmbV Ambobm Amho.

""XodVm§Zm ‘Zwî`m§Um§ amkm bmoH$ ‘hmË‘Zm‘²&
nwd©d¥ÝVmZwM[aV ZmQ>H§$ Zm‘ VX² ^doV²&&'' 3

ZmQ>H$ åhQ>bo Va Ë`m ̂ mfm, nmÌ, doe^yfm ̀ m§Mm g‘mdoe hmoVmo. ZmQ>H$mV ̀ m Jmoï>rbm {OVHo$ ‘hÎd AgVo {VVHo$M Vo XoImÊ`mbmhr AgVo. 
Am{U `m§daM ZmQ>H$mMr n[aUm‘H$maH$Vm Adb§~yZ AgVo. ZmQ>H$mMm à`moJ hmoV AgVmZm à§jH$m§Zm H$bmH$mamMo Xe©Z, Ë`mMm AmdmO 
gdmªZm EoHy$ `oB©b Aer gmo` AgUo Amdí` Amho. a{gH$ ‘Zmg éP{dÊ`mgmR>r gmoB©ñH$a Ago ñi åhUOo ZmQ>çJ¥h hmo`. ZmQ>H$ Am{U 
ZmQ>çJ¥h `m§Mm AË`§V {ZH$Q>Mm g§~§Y Amho ho OmUyZM ^aV‘wZtZr Amnë`m ZmQ>çemó J«§mV Xwg`m© ‘ÊS>n{dYmZ Zm‘H$ AÜ`m`mV 
ZmQ>çJ¥hmbm AmÚgZ àXmZ Ho$bobo Amho.

""Bhm{XZm©Q>ç`moJñ` ZmQ>ç‘§S>n Ed hr&'' 4

`m AÜ`m`mV ZmQ>ç‘§S>nmMo àH$ma, Ë`mgmR>r ̀ mo½` ̂ y‘r, bjUo gm§JyZ ̂ aV‘yZtZr AmYw{ZH$ {eënemókm§Zm ̂ {dî`H$mimV ZmQ>ç‘§S>nmMr 
{Z{‘©Vr H$aÊ`mgmR>r ‘mJ©Xe©ZM Ho$bobo Amho. ̀ mVyZM Ë`m H$mimVrb F$fr ‘wZtMr g‘mO{df`r Agbobr ghOJVm {XgyZ ̀ oVo.
àñVyV emoY{Z~§YmÛmao ‘r ^aV‘wZtZr H$Z Ho$bobr ZmQ>ç‘§S>nmMr g§H$ënZm Am{U Ë`m Ñï>rZo AmYw{ZH$ H$mimV V`ma Pmbobo ZmQ>`J¥h 
(g§^mOr ‘hmamO ZmQ>çJ¥h, OiJmd) ̀ mMr VwbZm H$aUma Amho.

C{Ôï>`o :
1) ZmQ>ç‘§S>nmMo ñdén d àH$ma Aä`mgUo.
2) O{‘ZrMr narjm

ZmQ>`‘ÊS>n ~mYmd`mMo åhUOo ̀ mo½` OmJm emoYÊ`mgmR>r O{‘ZrMr narjm H$aUo Amdí`H$ R>aVo ‘mVrMr narjm {VÀ`m dU©, J§Y, ag, Üd{Z 
Am{U ñnem©déZ H$aVmV.

""{gVm, aº$m M nrVm M H¥$îUm M¡d H«$‘mÝ‘hr&
{dàm§XrZm§ {h dUm©Zm§ gd©fm‘`md {hVm&&'' 5

2) ^aV‘wZtZr H$Z Ho$bobr ZmQ>ç‘§S>nmMr g§H$ënZm Am{U Ë`m Ñï>rZo AmYw{ZH$ H$mimV {Z‘m©U Pmbobo (g§^mOr ‘hmamO ZmQ>çJ¥h, 
OiJd) ̀ m§Mr VwbZm H$aUo.
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AmH$ma  àH$ma  n[a  Cn¶moJ

{dH¥$ï>  Á¶oð>  180*64  XodmVmW©²

‘ÊS>n  ‘Ü¶‘  64*32  Z¥nmW©

  H${Zð>  32*16  bmoH$mW©

MVwañÌ  Á¶oð>  108*108 XodmVmW©²

‘ÊS>n  ‘Ü¶‘  64*64  Z¥nmW©

  H${Zð>  32*32  bmoH$mW©

Í¶ñÌ  Á¶oð>  108 g‘^wO XodmVmW©²

‘ÊS>n  ‘Ü¶‘  64 g‘^wO Z¥nmW©

  H${Zð>  32 g‘^wO bmoH$mW©

ZmQ>ç‘ÊS>nmMo àH$ma

""{dH¥$ï>üVwaóü Í`óü¡d Vw ‘ÊS>n:&
Vofm§ Ìr{U à‘mUm{Z Á`oð>§ ‘Ü`§ Vm @da‘²&&'' 6

g§^mOr ‘hmamO ZmQ>çJ¥h OiJmd

""ZmQ>ç§ {^ÞéMoO©Zñ` ~hþYmß`oH§$ g‘mamYZ‘²&'' 8

ZmQ>H$ ho doJdoJù`m àH$maÀ`m bmoH$m§Zm AmdS> {Z‘m©U H$aUmao Amho. H$m{bXmgmÀ`m `m AmoirVrb ho ‘hÎmm OmUyZM g§^mOr ‘hmamO ZmQ>çJ¥h, 
OiJmd ̀ m ZmQ>çJ¥hmÀ`m a§JnrR>md[ab q^Vrda {b{hbobo Amho ho IamoIa ̀ mo½` Amho Am{U ̀ mVyZM Ë`m ZmQ>çJ¥hmMo d¡{eï²>` {ZXe©Zmg ̀ oVo. ZmQ>H$, 
Z¥Ë`, Jm`Z B. ‘Zmoa§OZmË‘H$ H$bm àH$mamMo gmXarH$aU ̀ m ZmQ>çJ¥hmV hmoV AgVo.

ZmQ>çJ¥hmMr bm§~r-é§Xr : g§^mOr ‘hmamO ZmQ>çJ¥h ho Am`VmH¥$Vr AgyZ Ë`mÀ`m g§nyU© {~pëS§>JMr bm§~r-é§Xr 100*42 ‘rQ>a Amho.

a§JnrR> : ^aV‘wZtZr ZmQ>çJ¥hmVrb Á`m ^mJmbm a§JnrR> qH$dm a§Jerf© Aer g§H$ënZm XoVmV Ë`mbm AmYw{ZH$ H$mimV (STGE) Agm B§J«Or eãX 
dmnaë`m OmVmo. g§^mOr ‘hmamO ZmQ>çJ¥hmMo a§JnrR> ho 12 ‘rQ>a bm§~ da 24 ‘rQ>a é§X Amho. a§JnrR> ho ZmQ>çJ¥hmÀ`m AJXr n{ü‘obm Amho. a§JnrR>mÀ`m 
‘mJo nwéf Am{U ór`m§Zm gOÊ`mgmR>r åhUyZ XmoZ ñdV§Ì Imoë`m AmhoV.

ór`m§gmR>r Agbobr Imobr : a§JnrR>mÀ`m ‘mJo X{jUobm 12*4.20 ‘rQ>a ‘mnmMr Imobr H$bmdJm©Vrb ór`m§Zm gOÊ`mgmR>r qH$dm Ë`mÀ`m 
V`margmR>r ~Z{dbobr Amho.

nwéfm§gmR>r Imobr : a§JnrR>mÀ`m ‘mJo CÎmaobm 11.60*4.20 ‘mnmMr Imobr nwéfdJm©À`m V`margmR>r Amho.

àojmJ¥h : ^aV‘wZrÀ`m ZmQ>çJ¥hmVrb àojmJ¥hmà‘mUoM g§^mOr ‘hmamO ZmQ>çJ¥hmMo àojmJ¥h XopIb nwd© {XeobmM Amho. Ë`m J¥hmMr é§Xr 35 ‘rQ>a 
Amho. J¥hmV àojH$m§Mr ~gÊ`mMr ì`dg hr MT>Ë`m H«$‘mZo Ho$bobr Amho. gwadmVrbm H$mhr à‘wI nmhþÊ`mgmR>r åhUyZ IyÀ`m© AmhoV, Va Ë`m‘mJo BVa 
IyÀ`m©da àojH$m§À`m ~gÊ`mMr gmo` Amho. àdoe ìXmamVyZ AmV àdoe Ho$ë`mZ§Va CÎma-X{jU XmoÝhr ~mOybm àojH$mÀ`m ~gÊ`mMr ì`dg Amho.

‘VdmaUr : ZmQ>çJ¥hmV a§JnrR>mÀ`m XmoÝhr ~mOyg nmM-nmM ‘VdmaÊ`m AmhoV. Ë`mbmM (WINGS) åhUVmV. 

ìXa : g§^mOr ‘hmamO ZmQ>çJ¥hmg EHy$U AH$am XadmOo Amho. ̀ m‘Ü`o àdoemgmR>r nmM XadmOo AgyZ ~mhoa nS>Ê`mgmR>r ghm XadmOo AmhoV.

àdoeìXma : àojH$m§Zm àdoe H$aÊ`mgmR>r ZmQ>çJ¥hmÀ`m nyd}g a§JnrR>mÀ`m AJXr g‘moa EH$ ìXma Amho.
Aem àH$mao g§^mOr ‘hmamO ZmQ>çJ¥h ho AmYw{ZH$ H$mimV {Z‘m©U Pmbobo nU ̂ aV‘wZtÀ`m g§H$ënZoVrbM ZmQ>çJ¥h Amho.
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g§X^©gyMr

g§X^©gyMr

1) ^Va‘wZràUrV ñdm`å^wd               gånmXH$, AZwdmXH$, {Q>ßnUrH$ma
 ZmQ>çemó IÊS> 1                     ‘hm‘hmonmÜ`m`
 H$mì`bjU IÊS>   AmMm`© aodmàgmX pìXdoXr
 
 ^maVr` Cƒ AÜ``Z g§gZ {e‘bm Am`©Z ~wŠg BÝQ>aZoeZb ZB© {X„r.  ‘wÐH$ = ~r. ~r. EZ. qàQ>g© ZB© {X„r.

2) lr‘Ý‘hmam{YamOlr^moOXod{da{MV      S>m°. gwYmH$a ‘mbdr`:
 g‘am½‹S>UgyÌYma                               n§. {MÎma‚mZ ‘mbdr`:
 AnaZm‘ dmñVwemó‘²        
 
 àH$meH$ = Mm¡Iå^m g§ñH¥$V ^dZ dmamUgr

3) ~¥hËg§{hVm (damh{‘{haH¥$V)           ^mfm§VaH$ma
 ‘yi g§ñH¥$V ûcmoH$m§gh                         H¡$. OZmX©Z h[a AmR>ë`o.
 g§nyU© ‘amR>r ^mfm§Va (gZ 1874)
 
 ‘wÐH$ d àH$meH$ =  lr. h. A. ^mdo (daXm ~wŠg)  nwUo
 ‘wÐUñWi = hm`bmB©Q> qàQ>g© 1311, H$g~m noR> nwUo-411011  

4) ^aV‘wZtMo ZmQ>çemó                JmoXmdar Ho$VH$a
 Xwgar Amd¥Îmr 1963
 àH$meZ = nm°ß`wba àH$meZ, ‘w§~B©

5) ^maVr` ZmQ>çà`moJ{dkmZ               A. ‘. Omoer
 àH$meZ = ñZohdY©Z npë~qeJ hmD$g nwUo.

nwñVH$mMo Zmd                  AÜ`m`      ûcmoH$     nmZ Z§~a

1) ZmQ>çemó IÊS> 1                      1          13        6

2) ^maVr` ZmQ>çà`moJ{dkmZ                                         10

3) ^maVr` g§ñH¥$Vr H$moe Mm¡m I§S>                                     754

4) ^aV‘wZtMo ZmQ>çemó                                              20

5) A{^OmV g§ñH¥$V gm{hË`mMm B{Vhmg                     

6) ZmQ>çemó IÊS> 1                       2         8         34

7) ZmQ>çemó IÊS> 1                           14

8) ‘mb{dH$m{¾{‘Ì‘²                       A§H$ 1      4             7 
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Effect of pranayama on emotional intelligence of school student

Authors & afliations:

S. A. Vyas, S. P. Patil, T. N. Gaikawad and A. V. Gore*
Soham Department of Yoga and Naturopathy,

 M. J. College, Jalgaon, (M.S.) India.

Introduction : 
We are in an era of science and technology developing our selves predominantly at the intellectual 
level. The left brain development is fantastic, probably unseen over centuries. However, we have 
started realizing that our right brain related to emotions is hardly trained. We often get stuck with 
emotions such as grief hatred, jealousy and selshness. We want everything for ourselves. Selshness 
has increased and there is no concern and love for others.  In present day lifestyle, although modern 
technology has helped to protect us from physical damages like, injuries, infections, we are phased 
withy many emotionally demanding situations in all elds of life, such as high level competition, 
unemployment, high expectation, adjustment in family, dealing with difcult personalities causing 
anxiety and stress, hypertension which result in distressful negative emotions such as aggressive 
behavior anger fair distress, irritability.
                      
An emotion is dened as a mental and physiological state associated with a feelings, thoughts and 
behaviors and appears to play a central role in many human activities. Emotional intelligence is the 
mental process involve in the recognition, use, understanding and management of one's and other's 
emotional state require to solving problem and regulating behavior, ,make thoughtful decision 
resolve conict, set goal, self- awareness. Students are viewed as leaders of tomorrow and are 
expected to perform various rolls with competence and efcacy. It is essential to develop the level of 
emotional intelligence right from the schooling without a strong emotional foundation, intelligence 
alone was not enough to create a successful and balance life. The ultimate aim of yoga is to control 
over one's emotions. Yoga was originally developed as a practice for achieving optimal mental, 
emotional and physical heath. Yoga considered as a holistic science provides multifarious benets to 
its practitioners practice of yoga not only enhances the overall development of the mind, increase 
personal  power and self- awareness, attention, focus and concentration, reduce stress and tension by 
activating the parasympathetic nervous system. 

Objective :
To study the effect of pranayama on emotional intelligence of School Students.

Hypothesis :
 H0 : There is no difference in pre & post- test mean.
 H1 : There is difference in pre & post- test mean.

Research Methods

Research Design: Keeping in view the nature of the present study, the experimental method was 
considered to be the appropriate one. In the present study ‘Pre -Test and Post-Test Design' was 
followed. The duration of the experimental work was of Three months.

Sample : The sample of the present study was 7th  std. students of Orion CBSC School, Jalgoan .The  
sample of the study was consisted of 47 students including 18 girls and 29 boys.  
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Tools Used: Keeping in view the nature of the problem, the researcher used the following tools for 
collection of data: 
1. For the measurement of emotional intelligence (31 S Q Scale Questionnaire) EIS - SANS test of 
Dr. A. K. Singh & Dr. S. Narain was used.  

Procedure of Data Collection: The present study was carried out on 47 school students. Pre- test was 
administered on experimental group.  Test (EIS - SANS) were administered for pre-test before 
applying yogic practices. In the second phase, the investigator applied yogic practices on the 7th std. 
school students . Students participated in 20 min yoga session daily for 3 months. Each session 
included omkar chanting, prayer,deep breathing, Bhramari and Anulomvilom pranayama. In third 
phase, after completion of yogic practices, investigator carried out the post-test of 31 SQ scale 
questionnaire.

Variables: In the present study, three types of variables were worked upon. Thesevariables were 
independent variable, dependent variables and intervening variables. Different variables in each of 
these categories have been detailed out. 

Dependent Variables: The dependent variables used in the present study to see the effect of 
independent variable were as follow: Emotional States

Independent Variable: The independent variable was manipulated in order to see the effect on the 
emotional states of school students. There is an only one independent variable i.e. yogic practice.

Intervening Variables: Certain variables which cannot be measured directly may have an effect on 
the outcome. In the experimental study like this there are many intervening variables but in the present 
study 7 intervening variables i.e. teacher, school, socio-economic status, physical environment of 
school , food, study habits, were considered. All these variables were either controlled experimentally 
or statistically or equalized.

Design Of Yogic Practices: The yogic practices were scheduled for a period of three months. The 
time for the scheduled programme was an 20 Min each day. The following order lists the sequence of 
events that were taken up during the practice period. Omkar chanting, Prayer, Deep Breathing, 
Pranayama (Bhramari&Anulomvilom), Discussion and Guidance.

Result And Analysis:
This section splits in two subsections. First subsection gives descriptive statistics of Emotional 
Intelligence of girls and second subsection gives descriptive statistics of Emotional Intelligence of 
boys.

1.Descriptive  statistics  of Emotional Intelligence of 7th std. girls.

On the   basis   of   descriptive   statistics   we   claim   that,   the   Standard Deviation  column  
reects  variability  in pre –post test  and  Mean column in the table shows increase in average of post-
test. Hypothesis is tested, using SPSS Software and applied “t-test”. Here P-value is 0.03< 0.05, so we 
reject null hypothesis (H ) and accept alternative hypothesis (H ).0 1

Test No.of girls Mean S.D Max Min P-Value
 
Pre       18 23.25 3.35 28 18 0.032

Post       18 24.5 2.87 30 20 
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2. Descriptive statistics of Emotional Intelligence of 7th std. Boys.

On basis of descriptive statistics we claim that, Mean column in the table shows increase in average of 
post-test. Hypothesis is tested, using SPSS Software and applied “t-test”. Here P-value is 0.04 < 0.05, 
so we reject null hypothesis (H ) and accept alternative hypothesis (H ).0 1

Conclusion:
This study has shown that application of pranayama brings positive change on emotional intelligence 
of these school students. Pranayama helps with energizing and strengthening the nervous system, 
improving lung capacity and helping with emotions. Control over breath help to control over 
emotions, Calming the mind and developing deeper focus. When students are educated to be 
emotionally and socially intelligence, their general performance can be improve. Yoga helps to rene 
and redene the students/ their vision and thus laying a better foundation of the Nation tomorrow. 

Test No of Student Mean S.D Max Min P-Value

Pre  29 21.14 4.63 28 13 0.04

Post  29 22.33 4.27 31 15 
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emco` {dÚmÏ`mªÀ¶m`m gO©ZercVoda (Creative Thinking)  àmUm`m‘m‘wio hmoUmè`m
n[aUm‘m§Mm Aä`mg H$aUo. 

Authors & afliations:

d¡emcr ho‘§V ‘|S>H$s, amhþc amOy IamV Am{U AmaVr Jmoao*
gmoh‘ ¶moJ Am{U Z°Mamon°Wr {d^mJ, ‘y. Oo. ‘hm{dÚmb¶, OiJmd, (‘hm.) ^maV.

ABSTRACT:
àñVmdZm… {dÚmÏ¶mª‘Ü`o AZoH$ àH$maÀ`m H$ënZm CnOVM AgVmV. na§Vw {h H$ënZm eº$s ~hþVoH$ doim gwámdñWoV nSy>Z AgVo. 
{dÚmW©²`m§‘Ü`o Agcoë`m ̀ m gO©Zerc eº$scm nwaogm dmd {Xcm Jocm nm{hOo. Ë`mgmR>r emco` AdñWoVM {dÚmW©²`m§‘Yrc gO©ZercVog 
`mo½`arVrZo dmd {Xë`mg Ë`m§Zm Ë`m§À`m ̂ mdr Am`wî`mV Iyn Mm§Jë`m àH$mao Cn`moJ hmoD$ eH$Vmo. ̀ moJ Am{U àmUm`m‘m‘wio {dÚmW©²`m§‘Yrc 
H$ënZm eº$scm MmcZm {‘iVo. 
{ddaU(`mo{JH$ à{H«$`m, gm{hË`, nÕVr, BË`mXr)…
`m AZwf§JmZo 12 Vo 15 df© dm`moJQ>mVrc {dÚmW©²`m§À`m gO©ZercVoda àmUm`m‘mMm hmoUmam n[aUm‘ Aä`mgÊ`mgmR>r 90 {Xdgm§Mm 
àm`mo{JH$ CnH«$‘ am~{dÊ`mV Amcm. 
`m‘Ü`o g§W ídgZ, XrK© ídgZ, AZwcmo‘-{dcmo‘ Am{U ̂ «‘ar àmUm`m‘ {Z`{‘V 15 Vo 20 {‘{ZQ>o OiJmd ̀ oWrc Amoar`Z ñHy$c Am°’$ 
gr.~r.Eg.B©.À`m AmR>drÀ`m {dÚmW©²`m§da hm à`moJ H$aÊ`mV Amcm.`mgmR>r à`moJmË‘H$ g§emoYZ nÕVrVrc nyd©níMmV MmMUr nÕVrMm 
Adc§~ Ho$cm.
{ZîH$f©… gm§p»`H$s` {dícofU H$ê$Z àmUm`m‘ à{H«$`m§Mm gH$mamË‘H$ n[aUm‘ {dÚmW©²`m§‘Yrc gO©ZercVoda {XgyZ Amcm.

nme©²d^y‘r:
{dÚmÏ¶mª‘Ü`o AZoH$ àH$maÀ`m H$ënZm CnOVM AgVmV. na§Vw {h H$ënZm eº$s ~hþVoH$ doim gwámdñWoV nSy>Z AgVo. {dÚmÏ¶mª‘Ü`o 
Agcoë`m ̀ m gO©Zerc eº$scm nwaogm dmd {Xcm Jocm nm{hOo. Ë`mgmR>r emco` AdñWoVM {dÚmÏ¶mª‘Yrc gO©ZercVog ̀ mo½`arVrZo dmd 
{Xë`mg Ë`m§Zm Ë`m§À`m ̂ mdr Am`wî`mV Iyn MmJë`m àH$mao Cn`moJ hmoD$ eH$Vmo. ̀ moJ Am{U àmUm`m‘m‘wio {dÚmÏ¶mª‘Yrc H$ënZm eº$scm 
MmcZm {‘iVo.

Amdí`H$Vm:
{dÚmÏ¶mªZm Ë`m§Mr gO©Zj‘Vm H$ië`mg ^mdr Am`wî`mgmR>r {dÚmWu Ë`mMm `mo½`àH$mao Cn`moJ H$ê$Z KoD$ eHo$c.H$mhr {dÚmÏ¶mª‘Ü`o 
~wÕr‘Îmm H$‘r AgVo Ë`m‘mZmZo gO©ZercVm A{YH$ AgVo. Aí`m {dÚmÏ¶mª§Zm Ë`m§À`m gO©Zj‘VoMr OmUrd Pmë`mg Ë`m§À`mV H$‘r 
~w{Õ‘Îmo‘wio ̀ oUma Ý`yZJ§S> dmT>rg cmJUma Zmhr d Vo Amnë`mV Agcoë`m JwUm§H$So> gH$mamË‘H$ Ñï>rZo ~KVrc.
Á`mdoir {dÚmW©²`m§Zm ~w{Õ‘Îmm d gO©ZercVm ̀ m XmoZ doJdoJù`m Jmoï>r AgyZ ~wÕr‘Îmo à‘mUoM AmnU gO©ZercVoÀ`m AmYmao ̂ {dî`mV 
Iyn H$mhr H$ê$ eH$Vmo. ̀ m{df`r {dídmg {Z‘m©U hmoB©c. Ë`doir AmOÀ`m {dÚmÏ¶mª‘Ü`o JwUm§gmR>r Or ñnYm© {Z‘m©U Pmcocr Amho. Vr H$‘r 
hmoÊ`mg {ZpíMV ‘XV hmoB©c. d ̀ m JwUm§À`m ñnY}VyZ {dÚmÏ¶mª‘Ü`o H$iV Z H$iV {Z‘m©U hmoUma²`m g‘ñ`m§da gwÕm H$mhr à‘mUmV Amim 
~goc. 
åhUyZ emco` {dÚmÏ¶mª§À`m gO©Z{ecVoda àmUm`m‘mÛmao hmoUma²`m n[aUm‘m§À`m Aä`mgmMr AmOÀ`m H$mimV Iyn Amdí`H$Vm Amho

J¥hrVH$… emco` {dÚmÏ¶mªÀ`m gO©ZercVoda (Creative Thinking) àmUm`m‘mMm gH$mamË‘H$  n[aUm‘ {XgyZ ̀ oB©c. 

{ZdS>coco nÜXVr, gmYZo d Cn`moOZm…
Z‘wZm {ZdS>- OiJmd `oWrc Amoar`Z ñHy$c Am°’$ gr.~r.Eg.B©. `m emioVrc  12 Vo 15 df© d`moJQ>mV ~gUma²`m AmR>drÀ`m 45 
{dÚmW©²`m§Mr {ZdS> Ho$cr.

H$mcmdYr… 
 XaamoO 20 {‘{ZQ>o 90 {Xdgm§gmR>ràmUm`m‘ à{H«$`oMm Aä`mg Ho$cm Jocm.  
à`moJmË‘H$ g§emoYZ nÕVrVrc nyd©níMmV MmMUr nÕVrMm Adc§~ Ho$cm.
Non-verbal Test of Creative Thinking by Prof.Baqer Mehdi
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à{H«$`m:
àmUm`m‘- g§WídgZ, XrK©ídgZ, AZwcmo‘-{dcmo‘ àmUm`m‘ d ̂ «‘ar àmUm`m‘

g§»`memg«r` ’${cVo d {dícofU
nyd©-nmíÀ`mV MmMUrÀ`m ‘mÜ`‘mVyZ gm§p»`H$s` {dícofU Ho$co.

{ZîH$f©:
g§»`memñÌr` {dícofUmÀ`m AmYmaoàmUm`m‘m‘wio 12 Vo 15 dfu` d`moJQ>mVrc emco` {dÚmÏ¶mªÀ`m gO©Zerc {dMmam§‘Ü`o (Creative 

Thinking) gH$mamË‘H$ n[aUm‘ AmT>iyZ Amcm .
àmUm`m‘mÀ`m gmYZoMo ’$m`Xo gm§JVmZm ‘hfu nV§Ocr åhUVmV {H$,

VV: jr`Vo àH$memdaU‘ &-- n.`mo.gyÌ 2Ü52
åhUOoM àmUm`m‘mÀ`m Aä`mgmZo ~wÕrda nS>coco AmdaU Xya hmoVo. BWo Ago åhUVm `oB©c {H$, àmUm`m‘mÀ`m Aä`mgm‘wio ‘|XyMo H$m`© 
gwYmê$Z emco` {dÚmW©²`m§‘Yrc ~{h‘w©IVm H$‘r Pmcr. {MÎm pñWa hmoD$Z EH$mJ« ìhm`cm cmJco. {dÚmÏ¶mª‘Ü`o A§V‘w©IVm dmT>rg cmJcr 
Am{U Ë`m‘wio Ë`m§À`mV Agcoë`m gO©ZercVoda gH$mamË‘H$ n[aUm‘ {XgyZ Amcm.

Cng§hma:
àmUm`m‘m‘wio 12 Vo 15 dfu` d`moJQ>mVrc emco` {dÚmÏ¶mªÀ`m gO©Zerc {dMmam§‘Ü`o (Creative Thinking) gH$mamË‘H$ ~Xc 
AmT>iyZ Amcm.

g§X^©  gyMr-
1.) lr.^mJdV ̂ ma§~o- nmV§Oc ̀ moJ Xe©Z 
2.) S>m°.{dídmg ‘§S>{cH$- hR>çmoJmVrc ewÕr{H«$`m- ̀ moJMm¡VÝ` àH$meZ  Zm{eH$ 2002
3.) S>m°.{dídmg ‘§S>{cH$- ̀ moJ d ‘Z:ñdmñÏ`- ̀ moJ Mm¡VÝ` àH$meZ Zm{eH$
4.) S>m°.gm¡.{H$aU O¡Z- àmW{‘H$ ̀ moJgmYZm- ̀ moJH«$sS>m à~mo{YZr Zm{eH$ 2010
5.) S>m°.{dídmg ‘§S>{cH$- àmUm`m‘ gmYZmAma§^
6.) S>m°.{Zem S>r. ‘w§XS>m Am{U S>m°.e{eH$m§V IcmUo- àJV gm‘mÝ` ‘mZgemñÌ
7.) S>m°.AÀ`wV JmoS>~moco- ‘ZmV (‘mZgemñÌmMr CËH§$R>m dY©H$ aå` g’$a)
8.) S>m°.{dídmg ‘§S>{cH$- {dÚmÏ¶mªÀ`m gdm§©JrU {dH$mgmMr gmYZm.
9.) g.Am.Ho$iH$a-~mc ‘Zmo{dH$mg(e¡j{UH$ Ñï>rH$moZmVyZ AmT>iUmao ñdê$n)

Test Mean S.D. Max Min P.Value

Pre  19.2 10.8 46 05 0.001

Post  28.2 11.3 65 06 
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20 Vo 35 dm`moJVrc ‘{hcmd nwéfm§‘Ü`o ImcrË`(Ho$g JiUo) d
Xmê$UH$(H$m|S>m) `mda `moJmä`mgmMm hmoUmam n[aUm‘ Aä`mgUo.

Authors & afliations:

 ̂ wfU ‘Zmoha Xod, Jm¡ad Omoer Am{U AmaVr Jmoao*
gmoh‘ ¶moJ Am{U Z°Mamon°Wr {d^mJ, ‘y. Oo. ‘hm{dÚmb¶, OiJmd, (‘hm.) ^maV.

ABSTRACT:
àñVmdZm: AmOÀ`m KS>rcm Ho$gm§À`m g‘ñ`m ’$ma dmT>ë`m AmhoV. Ho$gm§Mo JiUo nm§T>ao hmoUo, Ho$g {dai hmoUo øm g‘ñ`m dmT>ë`m AmhoV. 
gm¡X`m©À`m Ñï>rZo Ho$gm§Mo ’$ma ‘hËd Amho. Ho$gm§Mo gm¡§X`© H$‘r Pmë`mZo ‘mZ{gH$ VmU, Z¡amí` dmTy>Z ‘mZ{gH$ Amamo½`da {dnarV n[aUm‘ 
~Km`cm {‘iVmo. 
Ho$gm§Mo {dH$ma  hmoÊ`m‘mJo H$mhr H$maU AmhoV. ~Xccoë`mOrdZnÕVr ‘wio g‘Vmoc Amhma KoVcm OmV Zmhr. Zm¡H$ar Am{U H$m¡Qw>§{~H$ 
Odm~Xmar øm XmoÝhr ‘Ü`o g‘Vmoc gmYVm§Zm VmU-VUmd, Z¡amí` {Z‘m©U hmoVo. øm VmU-VUmd d Z¡amí`mMm AV:ñÌmdr J«§Wrda n[aUm‘ 
hmoD$Z hm‘m}ÝgMm g‘Vmoc {~KS>Vmo Am{U ømMm n[aUm‘ Ho$gm§da cJoMM {XgyZ `Vmo. amgm`{ZH$ gm¡X`©àgmYZo dmnaÊ`mMo à‘mU gwÕm 
àM§S> à‘mUmV dmT>co Amho. doJdoJio emåny, Voc, H°ÝS>reZa, ho`aH$ca øm‘wio Ho$gm§Mo Amamo½` YmoŠ`mV ̀ oVo. øm gmo~VM AOyZ EH$ H$maU 
åhUOo dmT>coc§ àXyfUmMm ñVa hmo`. Ho$gm§À`m Amamo½`da Am§VarH$ d ~mø XmoÝhr KQ>H$m§Mm n[aUm‘ hmoVmZm {XgVmo.
Ho$gm§À`m {dH$mam§da AZoH$ {M{H$Ëgm CncãY AmhoV. ho`a Q´mÝgßbm§Q>, H¥${Ì‘ Ho$e amonU, ho`a ñnm, Am`wd}{XH$, hmo{‘`monWr, Aem AZoH$ 
{M{H$Ëgm emg«mV Ho$gm§À`m {M{H$Ëgm Ho$ë`m OmVmV. ̀ moJ emg«mV Ho$gm§À`m g‘ñ`m H$‘r H$aÊ`mMr j‘Vm ZŠH$sM  Amho.  ̀ m {dídmgmZoM 
Amåhr Ho$gm§À`m {dH$mam§da Ogo Ho$g JiUo, H$m|S>m hmoUo ̀ mda ̀ moJmVrc à{H«$`m, ̀ moJmgZo, àmUm`m‘ d Am|H$ma gmYZoMm VgoM {XZM`}Vrc 
gm‘mÝ` ~Xcm§Mm H$m` n[aUm‘ hmoVmo? ̀ mMm Aä`mg H$arV AmhmoV. 

CÔoí`… 20 Vo 35 d`moJQ>mVrc ‘{hcm d nwéfm§‘Ü`o Ho$gm§À`m dmT>coë`m g‘ñ`oda {Z`§ÌU AmUÊ`mgmR>r ̀ moJmä`mgmMm hmoUmam n[aUm‘ 
Aä`mgUo. 

J¥hrVH$…20 Vo 35 dm`moJVrc ‘{hcmd nwéfm§‘Ü`o ImcrË`(Ho$g JiUo) d Xmê$UH$(H$m|S>m) `mda `moJmä`mgmMm gH$mamË‘H$ n[aUm‘ 
AmT>iyZ ̀ oB©c.

{ddaU(`mo{JH$ à{H«$`m, gm{hË`, nÕVr, BË`mXr)-
ho à`moJmË‘H$ g§emoYZ Amho. 20 Vo 35 d`moJQ>mVrc 30 ‘{hcm d nwéfm§Zm 90 {Xdg amoO 60 {‘{ZQ>o ̀ moJmä`mg H$a{dÊ`mV Amcm.

gmYZo…
1) `w.Eg.~r. ‘m`H«$moñH$mon d ho`a A°Zmcm`PaÀ`m ‘mÜ`‘mZo nyd© Am{U CÎma XméUH$(Š§XH$VZp{)à‘mU H$mT>Ê`mV Amco. 
2) d¡`{º$H$ àíZmdcr MmMUrMm Cn`moJ H$ê$Z nyd© Am{U CÎmaHo$g JiÊ`mMo à‘mU H$mT>Ê`mV Amco. 
øm MmMÊ`m H$ê$Z ̀ moJmä`mgmMm Ho$gm§À`m Amamo½`mda H$m` n[aUm‘ Pmcm ho Aä`mgco.

gm§p»`H$s {dícofU- 
`mo{JH$ à{H«$`m nyd©(àr) Am{U níÀ`mV (nmoñQ>) S>mQ>m(‘m{hVr) Jmoim H$ê$Z gm§p»`H$s` {dícofU H$aÊ`mV Amco.
{ZîH$f©-20 Vo 35 d`moJQ>mVrc ‘{hcm d nwéfm§À`m I{cË`m(Ho$g JiVr) d Xmê$UH$(H$m|S>m) ̀ mda ̀ moJmä`mgmMm gH$mamË‘H$ n[aUm‘ 
AmT>iyZ Amcm.

nme©²d^y‘r-
Amnco ì`{º$‘Ëd gw§Xa Agmdo ho àË`oH$M ñÌr Am{U nwéfmcm dmQ>Vo. Ë`m ì`º$sMm a§J, ê$n, C§Mr, Xoh`ï>r Am{U Ho$g ho Ë`m ì`º$sMo gm¡§X`© 
IwcdV AgVmV. H$mio KZXmQ> cm§~gS>H$  Ho$g AgU {h àË`oH$ ñÌrMr BÀN>m AgVo Va H$Yrhr Q>ŠH$c nSy> Z`o Am{U Ho$g H$Yrhr nm§T>ao 
hmoD$ Z`o Ag àË`oH$ nwéfmcm dmQ>V AgV. 

AmO àË`oH$ d`moJQ>mVrc ì`º$s¨‘Ü`o Ho$gm§À`m g‘ñ`m ’$ma à‘mUmV dmT>ë`m AmhoV. ~XcVr OrdZe¡cr d Amhma e¡cr ̀ m‘wio ̀ m g‘ñ`m 
dmT>V Agë`mMo cjmV `oVo Amho. `m gmo~VM gdm©V ‘hËdmMo H$maU åhUOo dmT>Vm ‘mZ{gH$ VmU-VUmd, Z¡amí` d ^rVr ho Amho. 
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‘mZ{gH$ VmU-VUmdm‘wio J«§Wr {dH$ma hmoD$Z hm‘m}ÝgMo {dH$magwÕm hmoVmZm {XgVmV. `m gd© g‘ñ`m `moJemñÌmÀ`m ‘XVrZo {Z`§ÌUmV 
AmUyZ  Ho$gm§Mo Amamo½` ZŠH$sM OnVm Agm {dídmg Amho.

Amdí`H$Vm:
g§emoYZ {h AmOÀ`m H$mimMr JaO AmhoM. g§emoYZ Pmë`mdaM Ë`m Jmoï>rcm, {gÕm§Vmcm, dmŠ`m§Zm ‘mÝ`Vm àmá hmoVo. Amamo½` joÌmV 
g§emoYZ AZoH$ dfm§©nmgyZ ’$ma ‘moR>çmà‘mUmV hmoV Amho. Am`wd}X, ̀ moJ, ̀ m emg«mV g§emoYZ hmoV Zmhr Ago dma§dma åh§Q>co OmVo. H$mhr AWu 
Vo ~amo~a gwÕm Amho. `moJemg«mVrc AmgZ, àmUm`m‘, ewÕr{H«$`m, `m§Mm ‘mZdr emaraH$ d ‘mZ{gH$ Amamo½`mda H$m` n[aUm‘ hmoVmo  ho 
g§emoYZmÛmao {gÜX H$maUo JaOoMo Amho. Amåhr hmM à`ËZ H$aÊ`mgmR>r Ho$gm§darc Amamo½`mda àmUm`m‘ d Am|H$ma gmYZoMm H$m` n[aUm‘ 
hmoVmo ho g§emoYZ H$aÊ`mMo R>a{dco Amho. ̀ m‘wio Ho$gm§À`m {dH$mam§À`m {M{H$ËgoV ̀ moJemg«mMm H$m` ̂ y{‘H$m Amho ho ñnï> hmoB©c.

J¥hrVH$
20 Vo 35 dm`moJVrc ‘{hcmd nwéfm§‘Ü`o ImcrË`m(Ho$g JiUo) d Xmê$UH$(H$m|S>m) ̀ mda ̀ moJmä`mgmMm gH$mamË‘H$ n[aUm‘ {XgyZ ̀ oB©c.

{ZdS>coco nÜXVr, gmYZo d Cn`moOZm:
g§emoYZmgmR>r {ZdS>coco joÌ:
ñWi- àñVwV g§emoYZmgmR>r g§emoYH$mZo E‘.Oo. H$m°coO gmoh‘ {S>nmQ>©‘|Q> Am°’$ ̀ moJ - Z°Mamon°WrÀ`m ̀ moJhm°cMr {ZdS> Ho$cr. VgoM Á`moVr 
Am`wd}X {M{H$Ëgmc` OiJmd ̀ oWo é½Um§Mo Ho$e narjU H$aÊ`mV Amco.

ñdV§Ì n[adV©Z:
Z‘wZm {ZdS> ÑghoVwH$ -gma»`m ̂ m¡Jmo{cH$ d gm‘m{OH$ pñWVrVrc Am{U 20 Vo 35 d`moJQ>mVrc ‘{hcm d nwéf  
naV§Ì n[adV©Z Ñ`moJmgZo, àmUm`m‘ d Am|H$magmYZm , amoO 1 Vmg,  90 {Xdgm§Mm H$mcmdYr  
Á`moVr Am`wd}X {M{H$Ëgmc` (A{YH¥$V CnH|$Ð Ho$em`wd}X) a{MV àíZmoÎma MmMUr dmnacr Amho.

g§»`memg«r` ’${cVo d {dícofU
JQ> A à`moJmË‘H$ JQ>mMo g§»`memg«r` {dícofU 
1) Ho$gm§À`m {dH$mam§Mo EHy$U à‘mU  

2) I{bË¶m (Ho$g JiÊ¶mMo) à‘mU

Intervention Group Result Mean 

 Pre  4.5

 Post      3.833333333

Intervention Group

  Normal Hairfall  Hairfall

 Hairfall Grade 1 Grade 2

PRE  6  5  19

POST  23  2  5
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Intervention Group

  Dandruff grade 1 Dandruff Grade 2 Dandruff Grade 3 No Dandruff

PRE  3   7   17   3

POST  6   3   2   19

3. Xmê$UH$ (H$m|S>çmMo) à‘mU…

JQ> ""~'' {Z¶§ÌH$ Mo g§»¶memñÌr¶ {díbofU

{ZîH$f©:
20 Vo 35 d`moJQ>mVrc ‘{hcm d nwéfm§À`m I{cË`m(Ho$g JiVr) d Xmê$UH$(H$m|S>m) `mda `moJmä`mgmMm gH$mamË‘H$ n[aUm‘ 
AmT>iyZ Amcm .

gmam§e:
AZwcmo‘ {dcmo‘, ̂ «‘ar, XrK©ídgZ d Am|H$ma gmYZm d Amhma {dhmamMo gm‘mÝ` ~Xc ̀ m§À`m Aä`mgmZo earamVrc aº$m{^gaU {H«$`m, 
M`mnM` {H«$`m, ‘cCËgO©Z {H«$`m gm‘mÝ` hmoVmV. `m‘wio Ho$gm§Zm `mo½` Vo nmofU {‘iÊ`mg ‘XV hmoVo. VgoM Km‘mMo {Z`§ÌU hmoD$Z, 
ËdMoMm H$moaSo>nUm d pñZ½YVm ̀ m§Mo {Z`§ÌU hmoVo. ̀ m‘wio H$m|S>çmMo à‘mU H$‘r hmoÊ`mg ‘XV hmoVo. Vgo ̀ m Aä`mgmV AmT>iyZ Amco Amho. 
{Z`§ÌH$ JQ>mda nyd© d níMmV MmMUrV gmaImM n[aUm‘ AmT>iyZ Amcm. ̀ m dê$Z cjmV
`oÎmo {H$ ̀ moJmä`mgmMm gH$maË‘H$ n[aUm‘ àmo`moJmË‘H$ JQ>mda {XgyZ Pmcm. 

g§X^© gyMr:
1) S>m°. gmYZm Hw§$Q>o ÑAm|H$mamVyZ ì`{º$‘Ëd {dH$mg- gmHo$V àH$meZ àm.{c. Am¡a§Jm~mX 2008
2) S>m°.{dídmg ‘m§S>{cH$- hR>çmoJmVrc ewÕr{H«$`m- `moJMm¡VÝ` àH$meZ  Zm{eH$ 2002 
3) S>m°.{dídmg ‘m§S>{cH$- `moJ d ‘Z:ñdmñÏ`- `moJ Mm¡VÝ` àH$meZ Zm{eH$ 
4) S>m°.gm¡.{H$aU O¡Z- àmW{‘H$ `moJgmYZm- `moJH«$sS>m à~mo{YZr Zm{eH$ 2010 
5) d¡Ú. hare nmQ>UH$a ÑHo$em`wd}X
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