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ABSTRACT 

  

   The zooplankton found in almost all water bodies is diverse. Because of the pivotal role of zooplankton in 

most aquatic ecosystems, Usethere is a constant need to explore the effect of stressors (such as physicochemical 

properties of freshwater) on their abundance Present paper deals with the study of monthly variations in the 

zooplankton population and their correlations with some physical characteristics of Kalinjur lake in Vellore 

district, Tamilnadu. From January 2021 to December 2021, Statistical analysis of data involves Pearson’s 

Correlation analysis and various diversity indices viz. Zooplankton diversity and population dynamics are 

controlled by numerous physicochemical factors. Zooplankton populations fluctuate with physicochemical 

factors. A total of 27 species of zooplankton from 4 major taxonomic groups were observed:  Rotifera (9 

species), Cladocera (7 species), Copepoda (6 species), and Ostracoda (5 species). Physico-chemical parameters 

of Kalinjur Lake revealed well-marked fluctuations with maxima and minima values of each parameter during 

specific seasons and zooplankton analysis revealed seasonal variations with an increase during winter and a 

fall during monsoon and summer seasons. Zooplankton populations were highest in December and January. 

The present investigation showed positive correlations with Rotifer parameters like calcium, nitrite, phosphate, 

chloride, and the Tidey test. In contrast, Turbidity, Electrical Conductivity, pH, Alkalinity, Total Hardness, 

Magnesium, Ammonia, Nitrite, Fluoride, Sulfate, BOD, and COD water showed negative correlations with 

the zooplankton population. 
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INTRODUCTION 

Aquatic systems' performance is heavily 

influenced by water physicochemical 

characteristics (Sharmila and Rajeswari, et al., 

2015). An ecosystem's water quality provides 

insight into the resources available for supporting 

life as well as the health of the water body (Shinde 

et al., 2011). In the aquatic environment, 

temperature, rainfall, dissolved oxygen, and free 

carbon dioxide are among the factors influencing 

its physical and chemical characteristics. Plankton 

analysis can also be used to explain color, turbidity, 

odor, taste, and visible particles in water (Pradhan, 

et al., 2014). Zooplankton has fascinated scientists 

for a long time. In the last two decades, much 

attention has been paid in tropical countries to the 

study of the biology, ecology, and toxicology of 

zooplankton. This is because of their importance in 

various emerging concepts in environmental 

management like environmental impact 

assessment (EIA), bioindication of pollution, and 

biological monitoring. Zooplankton consists of 

microscopic organisms such as Rotifers, 

Copepods, cladocerans, and Ostracods. These 

organisms are indicators and fast lake to 

environmental stressors (Pawlowski et al. 2016) 

such as nutrients (Xiong et al. 2019) and pesticide 

accumulation (Hanazato 2001). Zooplankton 

contributes to aquatic ecosystem biodiversity.  

 

Physicochemical parameters determine the species 

distribution and abundance of zooplankton in any 

water body (Patra et al., 2011). Zooplankton 

occupies an intermediate position in the food web. 

Additionally, they play a significant role as 

indicators of trophic conditions in both cold 

temperate and tropical glasses of water (Ahmad et 

al., 2011). Research has shown that zooplankton 

species have different tolerance limits to 

physicochemical parameters. Balakrishna et al. 

(2013) reported changes in zooplankton species 

densities affected by changes in physicochemical 

parameters across seasons. According to Waikato 

Environmental Technical Report (2008) in New 

Zealand, rotifers can be used to grade the eutrophic 

status of lakes. This study aimed to determine the 

relationship between physicochemical parameters 

and zooplankton abundance in Kalinjur Tamil 

Nadu, India. A zooplankton study and its 

relationship to physicochemical parameters will 

provide insight into the current limnological status 

of Lake Kalijur, which has never been done. That 

will be valuable baseline information for 

researchers and government agencies interested in 

the lake management 

 

 

MATERIALS AND METHODS 

WORK AREA 
In the southern district of Vellore, Kalinjur Lake is 

one of the most prominent lakes in Katpadi. It is 

used for a wide variety of purposes, including 

irrigation, laundry, and other uses. Geologically, it 

is located at 12.962429 latitudes and 79.127706 

longitudes. It is located at an altitude of 118 meters, 

as shown in Figure 1. The lake is shown on this 

map.  

 

WATER SAMPLING AND ANALYSIS 
For the analysis of physical and chemical 

parameters, a monthly collection of water samples 

was done for one year (January to December 2021) 

from the selected study sites of the water body. An 

accurate understanding of water quality requires 

physicochemical studies. Various aspects of 

physicochemical characteristics and their impacts 

on lake water quality. The following parameters 

were analyzed in the current study: Color, Odor, 

Turbidity, Electrical Conductivity, pH, Alkalinity, 

Total Hardness, Calcium, Magnesium, Ammonia, 

Nitrite, Nitrate, Chloride, Fluoride, Sulfate, 

Phosphate, BOD, and COD. Water samples were 

collected in glass bottles and brought to the 

laboratory for further analysis. Table show 

1. Planktonic invertebrates or zooplankton were 

collected by filtering a 1-liter surface of water 

samples passed through a conical plankton net of 

standard bolted silk cloth no. 45 (mesh size 0.003-

0.004 microns). Finally, zooplankton samples were 

adjusted to 10 ml. The collected samples were 

preserved in a 10 % formalin solution. The 

preserved zooplankton samples were then brought 

to the laboratory and analyzed qualitatively and 

quantitatively. Dhanpathi (2000) identified this 

using keys. Sedgwick Rafter Cell counted 

Zooplanktons by taking one ml of diluted sample. 

 

STATISTICAL ANALYSIS OF DATA  

The correlation coefficient (r) is computed with the 

help of the computer. Correlation analysis between 

abiotic and biotic parameters was also done by 

using Excel and Statistical Package for the Social 

Sciences software(SPSS Software) (Version 2.0) 

 

RESULTS AND DISCUSSION 
Water contains dissolved and suspended 

constituents in varying proportions. They often 

have different physical and chemical properties 

along with biological variations. The physical-

chemical environment of water bodies was found 

to limit the diversity and density of zooplankton 

and other microorganisms. The present study 

helped to understand the effect of different 

physicochemical parameters and their interactions 
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among themselves. This helped to decide the final 

biotic and abiotic environment of the water body. 

During the present investigation, 27 Zooplankton 

taxa were observed from Kalinjur Lake belonging 

to 4 major taxonomic groups: Rotifera (9 species), 

Cladocera (7 species), Copepoda (6 species), and 

Ostracoda (5 species).Population dynamics of 

zooplankton. Overall, the percent contribution of 

different groups to the total zooplankton 

population inhabiting the Kalinjur Lake during the 

study period of one year revealed the dominance of 

Rotifera (32.4%) followed by Copepoda (29%), 

Cladocera (25%), and Ostracoda (14%) (Fig. 3).  

 

Figures2-3 reveal the order of dominance of 

different taxonomic groups at all stations depicting 

the dominance of Rotifera over other zooplankton 

groups and the main species which contributed 

maximally to the Rotifera population and its 

abundance may be due to its high growth rate with 

the attainment of maximum size in a very short 

period (Moreira et al., 2016). Apart from this, more 

food availability and optimum temperature also 

favored Rotifers' growth over other zooplankton 

groups, while the observational Kadam et al. 

(2014) also recorded a similar dominance order. 

 

SEASONAL VARIATIONS IN WATER 

QUALITY PARAMETERS 
It's common knowledge that water's 

physicochemical properties are crucial to aquatic 

life. Several physicochemical parameters, 

including electrical conductance, pH total 

alkalinity, total hardness, magnesium, ammonia, 

nitrite nitrates, chloride fluoride, sulfate, 

phosphate, tidey test, chemical oxygen demand, 

and biological oxygen demand, were measured for 

one year in Kalinjur Lake. While the Mean and SD 

values for electrical conductance (8.78E), and total 

alkalinity (7.83E) improved significantly, the 

water's pH remained fairly alkaline (2.74E). The 

overall total hardness concentration was (1.29E). 

The average calcium concentration was (1.29E). 

The average magnesium concentration was 

(2.00E). While the most common nitrite 

concentration was (1.39E ) the concentration of 

chloride concentration was(1.81E) The most 

common sulfate concentration was (2.11E) the 

highest phosphate concentration was (1.54E), The 

symptomatic tide test concentration was (1.39E ) 

the most common BOD concentration was (2.70E) 

The total COD concentration was (1.96E) With 

this, we agree with the finding of Monthly 

variations in the physicochemical parameters of 

Kalinjur Lake revealed well-marked fluctuations 

with maxima and minima during specific seasons. 

Mean standard deviations of each parameter of all 

the stations of the lake in which air temperature, 

water temperature, Water Temperature, Turbidity, 

pH, Alkalinity, EC, Hardness, Phosphate, Calcium, 

Magnesium, Nitrate, Nitrite Sulfate, Phosphate, 

Chloride, Ammonia, Fluoride, Bio-Chemical 

Oxygen Demand (BOD), and Chemical Oxygen 

Demand (COD) showed a summer hike in their 

values. Their summer maxima might be attributed 

to the accelerated decomposition of organic matter 

with the rise in temperature and release of 

excessive nutrients (c) and increased respiratory 

activity of aquatic organisms at high temperatures 

and magnesium during winter. Another parameter 

like water depth revealed maximum values during 

the physicochemical parameters of water plays a 

significant role in water productivity. It also plays 

a conspicuous role in zooplankton diversity and 

biomass in tropical shallow freshwater bodies. 

(Dhanpathi 2000). Some biological parameters 

affect zooplankton metabolic activities and 

proliferation. 

 

CORRELATION COEFFICIENT (R) 

BETWEEN THE ZOOPLANKTON AND 

PHYSICOCHEMICAL 
The correlation coefficient (r) between 

zooplankton and physicochemical parameters 

exhibited significant positive and negative 

correlations (Table 2). Rotifera recorded a positive 

and significant correlation with air temperature (r= 

0.586), water temperature (r=0.555), chloride 

(r=0.63766), phosphates (r=6.00518), sulfates 

(r=0.729)Ec(r=0.63875), Calcium (r=0.351649) 

nitrite (r=6.00518) while the negative and 

significant correlation with pH(r= -0.1682), 

Alkalinity (r=-0.53031), TH (r=-77821 )and 

magnesium (r=-0.19649) sulfates (r=-0.5225) 

BOD (r=-o.480899), COD(r=-5938. Tidame and 

Shinde (2012), Bera et al., (2014), and Sivalingam 

et al. (2016) also found a strong positive 

correlation between the rotifer and temperature and 

free carbon dioxide. These parameters exhibited 

significant correlations and negative correlations.  

 

Shinde (2011) also recorded a significant positive 

correlation between temperature and free carbon 

dioxide. During the present study, Rotifer occupied 

the first position of dominance in total 

zooplankton. Copepods are essential contributors 

to zooplankton population dynamics and are 

almost universally distributed. They form a 

primary food source for planktivorous fish and 

constitute an essential link in the aquatic food 

chain. The relative contribution of different 

planktonic groups in lentic habitats was influenced 

by the tropical level of water. Copepods recorded a 

positive and significant correlation between EC 
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(r=0.09618), alkalinity (r=0.2216), calcium 

(r=0.17219) magnesium (r=6168), and chloride 

(r=0.458) while invertebrate predators from 

aquatic environments, Copepods represent a key 

group in energy transfer along the food chain.  

 

During the present study, Copepods occupied the 

2nd position of dominance in total zooplankton 

The general scarcity of cladocerans in lakes has 

been related to factors like shortage of suitable-

sized food particles and fish production (Ahwange 

et al., 2012). Cladocerans recorded a negative and 

significant correlation with EC (r=-5306) alkalinity 

(r=-0.59809113), magnesium (r=-0.764057), 

calcium(r=-0.518) chloride(r=-0.3311), sulphate 

(r=-0.6462) BOD(r=-0.4708) COD(r=-0.61148) 

while positive and significant correlation with pH 

(r=0.6549)calcium(r=0.2753).During the present 

study, Cladoceran occupied the 3rd position of 

dominance in total zooplankton Ostracods 

recorded a positive and significant correlation with 

EC(r=0.059844) calcium (r=0.19844) BOD (r=0. 

173917) COD(r=0.16269) while a negative and 

significant correlation with pH (r=-0.01259) 

alkalinity (r=-0.14942) TH (r=-0.04651) and 

magnesium(r=-0.4159) phosphate (r=-3.97205), 

Tidey test (r=-3.97205) Significant positive 

correlation of Ostracods with dissolved oxygen 

and bicarbonate coincides with the findings of 

(Sivalingam et al., 2016). During the present study, 

ostracods occupied the fourth position of 

dominance in total zooplankton. 

CONCLUSION 

The present study revealed 27 genera of 

Zooplankton from the freshwater lake belonging to 

four groups namely Rotifera, Copepoda, 

Cladocera, and Ostracoda. Among all four groups, 

a maximum abundance of Rotifera (34%) was 

observed (Table 2). The present study indicated 

that rainy is the most favorable season for the 

maximum abundance of zooplankton followed by 

monsoon, winter, and summer, and their 

distribution was greatly influenced by different 

environmental factors and physicochemical 

parameters viz; temperature, pH, calcium, 

magnesium, chloride, nitrates, phosphates, and 

sulfates. Moreover, the maximum abundance of 

Rotifera both qualitatively and quantitatively in the 

present study indicated the eutrophic status of the 

studied water body. It was evident from the current 

investigation that monsoons are the high and most 

diverse seasons, while the rainy season is the high 

dense and summer is low dense and diverse. The 

physicochemical parameters of this lake were 

almost suitable for domestic use and aquatic life.  

 

Thus, it is clearly understood that the provides a 

diverse array of freshwater habitats and their 

ecology. Thus, the presence, diversity, and 

seasonal abundance of various components of 

zooplankton- Rotifera, Cladocera, Copepoda, and 

Ostracoda in Kalinjur Lake is different in diverse 

habitats. 
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Fig. 1 Map showing the locations of the freshwater lake in Kalinjur (Vellore District) 

 
 

Fig 2. Graphical representation of seasonal variations of different groups of zooplankton in Kalinjur Lake (Jan-

Dec 2021) 
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Table:1 Correlation coefficient (r) between the zooplankton fauna and various physicochemical 

parameters of water in Kalinjur Lake.   

 

  

PARAMETER ROTIFERA CALADOCERAN COPEPODA OSTRACODA 

EC  -0.63875 -0.53064 0.096186 0.059844 

pH  -0.1682 0.654952 -0.56836 -0.01259 

 Alkalinity  -0.53031 -0.59809 0.221622 -0.14942 

TH -0.77821 -0.40906 -0.12599 -0.04651 

Calcium  0.351649 0.275396 0.17219 0.198443 

Magnesium  -0.19649 -0.76406 0.61688 -0.4159 

Nitrite  6.00518 0 -2.14237 -3.97205 

Chloride  0.637665 -0.33113 -0.19461 0.194666 

Sulphate  -0.52254 -0.64626 0.085532 -0.07298 

Phosphate  6.00518 0 -2.14237 -3.97205 

Tidey Test  6.00518 0 -2.14237 -3.97205 

BOD -0.4809 -0.47085 -0.22933 0.173917 

COD -0.59382 -0.61148 -0.10467 0.162699 
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Abstract: The objective of the present study was to screen the bioactive 

phytochemical constituents and α-amylase inhibition activity of aqua-ethanol extract 

of Cassia siamea Lam plant dried leaves. Phytochemical constituents screening was 

performed by LC-MS/MS analysis technique and qualitative analysis through the 

well-known standard tests protocol available in the literature. The study was aimed to 

screen α-amylase inhibition activity of leaves aqua-ethanol extract of Cassia siamea 

Lam as well-established chemical compositions responsible for such activity by 

porcine pancreatic α-amylase enzyme inhibition in vitro assay. The LC-MS/MS 

analysis of aqua-ethanol extract confirmed the occurrence of a total 13 

phytocompounds in the leaves of Cassia siamea Lam, while Phytochemical 

qualitative analysis of leaves aqua-ethanol extract also confirmed the presence of 

secondary metabolites like carbohydrates, proteins, amino acids, flavonoids, tannins, 

glycosides, triterpenes and phenolic compounds.  IC50 values obtained by α-amylase 

inhibition activity for Cassia siamea Lam aqua-ethanol extract was found to be 32.12 

μg/mL and acarbose as a standard reference was found to be 26.19 g/mL. The extract 

http://www.jsbsc.org/
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showed promising α-amylase inhibition activity against tested porcine pancreatic α-

amylase enzyme has varying degree of α-amylase inhibition activity ranging from 

mild to high dose dependent activity correlated by the presence of bioactive 

phytochemical constituents. The results of screening study suggest that Cassia siamea 

Lam medicinal plant leaves has promising α-amylase inhibition activity and could 

serve as potential source of natural α-amylase inhibitor as an alternative medicine to 

treat disorders of diabetes mellitus. 

Key words: Cassia siamea Lam, aqua-ethanol extract, phytochemical, LC-MS/MS,  

α-amylase enzyme, diabetes mellitus 

1.INTRODUCTION 

Cassia siamea Lam widely distributed plant. Its leaves have been traditionally used as a folkloric 

medicine for the treatments of diabetes mellitus related disorders. Diabetes mellitus disease is a 

metabolic disorder of irregular secretary action of hyperglycemia regulating organ in the human beings 

and becomes a serious threat to mankind health. Recently many therapeutic treatments are exist for the 

maintain diabetes related disorders.  

In the treatment of diabetes mellitus metabolic disorder especially in the developing countries 

medicinal plants has been plays significant roles due to their cost effectiveness. Plant found drugs are 

generally considered safe, easily available and are much effective [1]. For the control and treatment of 

many diseases enzyme activity inhibitors have been plays potential roles.  The reviews of literature 

found that the traditionally used medicinal plants materials were possessing outstanding anti-diabetic 

property, which could be possibly investigated further for the presence of α-amylase inhibitor 

constituents [2]. 

Artificially synthesized enzyme activity inhibitory agents can produce serious side effects and are not 

suitable for use in pregnancy [3]. Therefore, more safer and effective enzyme activity inhibitor agents 

has been searching of new area to active research, and after the recommendations made by WHO on 

diabetes mellitus [4] research on hypoglycemic agents from medicinal plants has become an important 

aspect of the recent study. 

Cassia siamea Lam plant parts has been shown various pharmacological activities like antimalarial [5], 

antimicrobial, anti-diabetic, anticancer, anti-inflammatory, hypotensive, diuretic, antioxidant, 

analgesic, laxative, anxiolytic, antipyretic, antidepressant and sedatives. The constituents were 

reported in this plant parts as chromone, chromone alkaloids, bianthraquinones, anthraquinones, 

flavonoids and phenolics constituents are barakol was identified as the major chemical constituents of 

flowers and leaves [6].  

Cassia siamea Lam plant roots extract showed pancreatic lipase enzyme inhibitory activity and its 

bioassay guided fractionation provided important information of cassiamin-A and a bianthraquinone, 

as most active constituent of pancreatic lipase inhibition [7]. This inhibitory activity of plant 

extensively used for the screening of potency of natural products as antiobesity agents [8]. 
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The various species of the genus Cassia has been also reported rich contents of bioactive 

phytochemical constituents; which have remarkable pharmacological activities useful for the treatment 

of various disorders of health [9]. The review of literature not more information was provide on the in 

vitro α-amylase inhibitory activity of the Cassia siamea Lam plant leaves aqua-ethanol extract 

screened [10].  

Therefore, we consider potency of Cassia siamea Lam plant leaves and rising demands as a source of 

α-amylase inhibitor study for screening their anti-diabetic activity and content of phytochemical 

constituents.  

2.MATERIALS AND APPARATUS   

2.1. Collection of plant leaves material: Cassia siamea Lam plant Leaves were collected from local 

area and identified with the help of our institute botanists.   

2.2. Extraction of plant leaves material: The leaves of Cassia siamea Lam plant were dried under 

shade and then grinded. 5 g of grind leaves material was poured out in 100 mL of aqua-ethanol solvent 

and kept on a magnetic stirrer for 1 hrs. Thereafter, mixture material was extracted sequentially using 

a soxhlet apparatus in ethanol solvent. The extract fractions were collected and the remaining solvent 

was evaporated out to dryness. The obtained material from fractions was stored at 4⁰C in airtight 

bottles for assessment study. 

2.3. Screening of α-Amylase inhibitory activity: α-Amylase inhibitory activity screening study was 

adopted by using a modified 3,5-dinitrosalicylic acid (DNS) in vitro α-amylase inhibition assay 

method to quantify reducing sugar maltose liberated under the assay conditions. The enzyme 

inhibitory activity was expressed as a decrease in units of maltose liberated in the course mixture [11-13].   

2.4. Phytochemical constituent’s analysis: The fractioned material of extract was qualitatively 

analysed for the bioactive phytochemical constituents such as phenols, protein and amino acids, 

glycoside, steroids, carbohydrates, tannins, flavonoids, alkaloids, saponins, triterpenoids etc. according 

to the standard protocols of analysis [14-15]. 

2.5.LC-MS/MS analysis: LC-MS/MS analysis technique was used for identification of phytochemical 

constituents separated by liquid chromatography. It provides separation of constituents and detection 

by MS provides molecular weight of compounds. LC-MS analysis of aqua-ethanol solvent extracted 

material was carried out on Waters UPLC-TQD Mass spectrometer. The constituents were identified 

by comparison of mass spectra with the inbuilt Metlin, Lipid and Mass Bank databases.  

2.6. Statistical analysis: The Screening experimental study was performed out in triplicate and the 

results were expressed in mean ± SD.  

3.RESULTS AND DISCUSION  

The experimental result of screening study showed that the Cassia siamea Lam plant leaves aqua-

ethanol extract exposed dose dependent α-amylase inhibitory activity by in vitro assay method using 
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potato starch as a substrate. The detected phytochemical constituents in the leaves of Cassia siamea 

Lam find themselves in the traditional preparation with several pharmacological activities.  

3.1. Screening of α-Amylase inhibitory activity: The α-Amylase inhibitory activity was screened 

through the inhibition of α-amylase enzyme inhibitory assay that made the digestion of starch and so 

reduced the glucose absorption. Acarbose is used as a standard reference drug at a concentration range 

of 20-100μg/mL (Table 1) and Cassia siamea Lam leaves aqua-ethanol extract (20-100 μg/mL) 

expressed α-amylase inhibitory activity in a dose dependent manner (Table 2). 

Table 1: α-Amylase inhibitory Activity of Acarbose (Standard Reference Drug) 

Absorbance of the sample at 540nm       Absorbance of Control = 0.513 

Sr. 

No. 

Concentration 

In (μg/mL ) 

Absorbance 

 

% Inhibition IC50  Value 

( μg/mL) 

1 20 0.267 47.95  

 

26.19 

2 40 0.231 54.97 

3 60 0.206 59.84 

4 80 0.173 66.27 

5 100 0.158 69.20 

  

Table 2: α-Amylase inhibitory activity of Cassia siamea Lam leaves extract 

Absorbance of the sample at 540nm       Absorbance of Control = 0.513 

Sr. 

No. 

Concentration 

In (μg/ml ) 

Absorbance 

 

% Inhibition IC50 Value 

( μg/ml) 

1 20 0.278 45.80  

 

32.12 

2 40 0.242 52.82 

3 60 0.215 58.08 

4 80 0.203 60.42 

5 100 0.179 65.10 

 

The experimental study data of leaves aqua-ethanol extract and acarbose as a standard reference were 

represents inhibition activity at higher concentration tested. Leaves of Cassia siamea Lam. plant 

exhibited higher activity i.e. it inhibits α-amylase enzyme activity by about IC50 values of aqua-ethanol 

extract 32.12 g/mL and acarbose as a standard reference 26.19 g/mL at concentrations ranging from 

20 g/mL to 100g/mL as shown in fig. 1. 
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Fig.1.:  α-Amylase inhibitory activity of Cassia siamea Lam leaves extract 

3.2. Phytochemical Constituents Screening of Extract: The aqua-ethanol extract of Cassia siamea 

Lam leaves were screened qualitatively for the bioactive phytochemical constituents by using standard 

protocols used in reference literature. The screening result of the aqua-ethanol extract were reported 

the presence of carbohydrate, protein, amino acids, glycoside, tannins, flavonoids, terpenoids and 

phenolic constituents [16] as shown in table 3.  

Table 3: Phytochemical Tests Performed for Cassia siamea Lam leaves extract 

 

Phytochemicals Result 

1. Alkaloid - 

2. Carbohydrate   + 

3. Protein and   

    amino acids 
+ 

4. Glycoside    + 

5. Tannin + 

6. Saponin - 

7. Flavonoids + 

8. Steroids - 

9. Triterpenoids + 

10. Phenolic   

      compounds 
+ 

(+) for present and (-) for absent 
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3.3. LC-MS/MS screening of aqua-ethanol extract: The LC-MS screening of leaves aqua-ethanol 

extract of Cassia siamea Lam. plant was detected phytochemical constituents’ intensity peaks 

chromatogram (TIC and EIC) as shown in fig. 2  

 

    

Fig.2 LC-MS/MS chromatogram (TIC and EIC) of aqua-ethanol extract 
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Table 4 Chemical constituents detected in leaves aqua-ethanol extract 

Peak R. Time Name Base m/z 

1 2.47 (R)-(-)-Phenylephrine  166 

2 4.14 Atrazine-desethyl /(4-amino-6-chloro-s-triazin-2-yl)-

isopropyl-amine  

188 

3 6.21 kaempferol-3-O-(6""-p-coumaroyl)-glucoside  595 

4 7.03 17-β-Estradiol-3,17-β-sulfate  433 

5 8.15 apigenin 6- C-glucosyl 8-C-(2''-O-dihydroferuloyl)-

glucoside  

771 

6 8.70 2-methyl-4,6-dinitro-phenol  197 

7 9.99 2'-Hydroxy-a-naphthoflavone  287 

8 11.12 3-(5-Acetyl-2-furyl)-5-methoxy-2- benzofuran-

1(3H)-one  

271 

9 11.59 estra-1,3,5(10)-triene-3,17β-diol 3-sulfate  351 

10 13.16 1,2-dibutyryl-sn-glycero-3-phosphocholine  396 

11 14.83 tricaffeoyl-hydroxyferulic acid  695 

12 15.58 4-Methylumbelliferyl glucuronide  351 

13 18.47 2-(4-chlorophenyl)-1-(2,4,6-trihydroxyphenyl) 

ethanone  

277 

The chemical constituents [17] tentatively reported in leaves aqua-ethanol extract of Cassia siamea 

Lam. which contribute to α-amylase inhibitory activity as shown in above table 4. The naturally 

occurring health products contains bioactive phytochemical constituents from plant origin were clearly 

indicates as a promising avenue for the prevention and treatments of metabolic chronic disorders.  

The extracts of Cassia siamea Lam. leaves were tested for anti-diabetic activity in alloxan induced 

diabetes of diabetic rats; various extract doses produced significantly decreased the plasma blood 

glucose level as well as improving lipid metabolism and body weight in rats with induced diabetes 

problems [18, 19]. Good docking score has shown by in silico molecular docking studies, emodin and 

chrysophanol are present in Cassia siamea Lam leaves to be good inhibitors of angiotensin II receptor 

type 2 and possess good antidiabetic property [20]. 

The Cassia siamea Lam. plant leaves are rich source of minerals [21] and contains numerous 

phytochemical compounds like cassiamin, siameadin, lupeol, lupeone, chrysophanol, cassiamin A, 

chrysophanol-antrone, rhein, barakol, cassia chromone (5-acetonyl-7-hydroxy-2-methylchromone), p-

coumaric acid, apigenin-7-o-galactoside, β-sitosterol, cassia chromonone and cassiadinine [22-25]; 

whereas cassiarin A [26], chrobisiamone-A, bischromone [27],  were isolated from the Cassia siamea 

Lam plant leaves and denoted promising antiplasmodial activity.   
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The LC-MS/MS screening was detected 13 bioactive phytochemical constituents.  Qualitative 

phytochemical screening of leaves aqua-ethanol extract also confirmed the presence of secondary 

metabolites like carbohydrate, protein, amino acids, glycoside, tannins, flavonoids, terpenoids and 

phenolic constituents [28]. All the chemical constituents identified a wide range of phychemical 

constituents in the leaves of Cassia siamea Lam plant find themselves in the traditional and 

pharmaceutical importance’s [29-31]. Cassia siamea Lam plant different parts also reported significantly 

pharmacological activities and uses [32]. Thus, our screening study also suggested that the aqua-ethanol 

extract of leaves showed significant α-amylase inhibitory activity at higher concentration tested due to 

the rich contents of bioactive phytochemical constituents. The dose dependent inhibition of α-amylase 

enzyme reported by leaves extract than standard reference used in vitro assay [33]. Therefore, Cassia 

siamea Lam medicinal plant leaves have been used as potent α-amylase inhibitor to treat and prevent 

metabolic chronic disorders. 

CONCLUSION 

The aqua-ethanol leaves extract of Cassia siamea Lam plant has remarkably reported effective α-

amylase inhibitory activity. The overall activity depends on contribution of bioactive phytochemical 

constituents were present in the extract of leaves. It could be a main source of natural inhibitory 

agents, which have more significant role as therapeutic agent for prevention and management of type-

II diabetes related complications. Therefore, it was concluded that aqua-ethanol leaves extract of 

Cassia siamea Lam plant showed potent α-amylase inhibitory activity and more investigations are 

proposed to validate these claims by identifying bioactive phytochemical constituents with potential 

therapeutic benefits for diabetes mellitus disorders.  

ACKNOWLEDGMENT 

We wish to gratefully acknowledge the enabling facilities provided by the Director, CDRI, Lucknow 

KFRI, for LC-MS/MS facility, Research Institute, Maulana Azad College, Aurangabad, Head of 

Department and Principal of our institute.  

REFERENCES 

1. D.K. Patel, R. Kumar, D. Laloo, S. Hemalatha, Natural medicines from plant source used 

for therapy of diabetes mellitus: An overview of its pharmacological aspects, Asian Pac. J. 

Trop.  Dis., 2012, 2(3), 239-250.  

2. K. Alagesan, P.K. Raghupathi, S. Sankarnarayanan, Amylase inhibitors: Potential source 

of anti-diabetic drug discovery from medicinal plants, Int. J. Pharm. Life Sci., 2012, 3(2), 

1407-1412.  

3. J. Lamer, The Pharmacological Basis of Therapeutics, 7th ed., MacMillan, New York, 

1985. 



Screening…                                                                                                         Bhimraj Gawade et al. 

243 JCBPS; Section A; February 2023 to April 2023, Vol. 13, No. 2; 235-245. 
DOI:10.24214/jcbps.A.13.2.23545.] 

 

4. The WHO Expert Committee on Diabetes Mellitus, Technical Report Series, WHO, 

Geneva, 1980. 

5. J. Beroa, M. Frederich, J. Quetin-Leclercq, Antimalarial compounds isolated from plants 

used in traditional medicine, J. Pharm. Pharmacol., 2009, 61, 1401-1433.  

6. M. Kamagate, C. Koffi, N.M. Kouame, A. Akoubet, N.A.R. Yao, H.M. Die-Kakou, 

Ethnobotany, phytochemistry, pharmacology and toxicology profiles of Cassia siamea 

Lam, The J. Phytopharmacol, 2014, 3(1), 57-76.  

7. D. Kumar, A. Karmase, S. Jagtap, R. Shekhar, K.K. Bhutani, Pancreatic lipase inhibitory 

activity of cassiamin-A, a bianthraquinone from Cassia siamea, Nat. Prod. Commu, 2013, 

8, 195-198.  

8. A. Seyedan, M.A. Alshawsh, M.A. Alshagga, S. Koosha, M. Zahurin, Medicinal Plants 

and Their Inhibitory Activities against Pancreatic Lipase: A Review, Evidence-Based 

Compl. Alt. Med., 2015, 1-13.  

9. S. Sundaramoorthy, S. Gunasekaran, S. Arunachalam, M. Sathiavelu, A 

Phytopharmacological Review on Cassia Species, J. of Pharmaceut. Sci. & Res., 2016, 

8(5), 260-264.  

10. B.N. Gawade, S. Fatema, A. Pathan, M. Farooqui, Review on active chemical constituents 

of traditional medicinal plants for treatments on diabetes mellitus, J. Med. Chem. Drug 

Disc., 2016, 2(1), 643-658.  

11. B.N. Gawade, M. Farooqui, In vitro alpha amylase inhibitory activity study of Zizyphus 

mauritiana leaves ethanol extract, J. Med. Chem. Drug Disc., 3(3), 67-76. 

12. H. Ali, P.J. Houghton, A. Soumyanath, α-Amylase inhibitory activity of some Malaysian 

plants used to treat diabetes; with particular reference to Phyllanthus amarus, J. 

Ethnopharmacol., 2006, 017(3), 449-455. 

13. M.A. Bhutkar, S.B. Bhise, In vitro assay of alpha amylase inhibitory activity of some 

indigenous plants, Int. J. Chem. Sci., 2012, 10(1), 457-462. 

14. B. Gawade, M. Farooqui, Screening of phytochemicals and in vitro antidiabetic activity of 

Bauhinia racemosa Lam leaves, Asian J. Pharmaceut. Clin. Res., 2018, 11(6), 190-193. 

15. P. Tiwari, B. Kumar, M. Kaur, Phytochemical screening and extraction: A review, 

Internationale Pharmaceutica Sciencia, 2011, 1(1), 98-106.  

16. A.U. Wurochekke, S.J. Mahmoud and B.L.A. Muhammad, Crude extracts of leaf and stem 

bark of Cassia siamea have in vitro antimicrobial activity, Open J. Biochem., 2014, 1(1), 

43-48. 



Screening…                                                                                                         Bhimraj Gawade et al. 

244 JCBPS; Section A; February 2023 to April 2023, Vol. 13, No. 2; 235-245. 
DOI:10.24214/jcbps.A.13.2.23545.] 

 

17. M. Kamagate, C. Koffi, N.M. Kouame, A. Akoubet, N.A.R. Yao and H.M. Die-Kakou, 

Ethnobotany, phytochemistry, pharmacology and toxicology profiles of Cassia siamea 

Lam., The J. Phytopharmacol., 2014, 3(1), 57-76. 

18. S. Kumar, V. Kumar, O. Prakash, Antidiabetic and anti-lipemic effects of Cassia siamea 

leaves extract in streptozotocin induced diabetic rats, Asian Pac. J. Trop. Med., 2010, 

3(11), 871-873.  

19. R.K. Jangiti, G.R. Battu, L.N. Majji, M.R. Talluri, Evaluation of antidiabetic activity of 

Cassia siamea leaves in alloxan induced diabetic rats, Int. J. Phytopharmacol., 2013, 4(4), 

237-240.  

20. S. Deepa, S. Nandhini, R. Deepika, Molecular modelling and docking studies of 

anthraquinones from Cassia siamea against AGTR2 inducing type II diabetes, Int. J. Cur. 

Res. Acad. Rev., 2016, 4(3), 1-116.  

21. M.K. Gafar, A.U. Itodo, Proximate and mineral composition of hairy indigo leaves, Res. J. 

Pharmaceut. Bio. Chem. Sci., 2011, 2(1), 669-682.  

22. R.N. Chopra, S.L. Nayar, I.C. Chopra, V. Asolkar, K.K. Kakkar, O.J. Chakre,  et al. 

Second supplement to Glossary of Indian medicinal plants with active principles. Glossary 

Indian med Plants, Council of Scientific & Industrial Research, New Delhi, 1956, 55.  

23. R.V. Krishna Rao, M.N. Reddy, Phyto chemical studies of cassia siamea leaves, Cure 

science, 1978, 47, 621-622. 

24. H. Wagner, S.M. El-Sayyad, O. Seligmann, V. Mohan Chari, Chemical Constituents of 

Cassia siamea Lam., I2-Methyl-5-acetonyl-7-hydroxychrornone (Cassiachromone), Planta 

Medica, 1978, 33(3), 258-261.  

25. B.M. Kshetra, H. Mallik, Cassiadinine, a chromone alkaloid and (+)-6-hydroxy-mellein, a 

dihydroisocoumarin from Cassia siamea, J. Nat. Prod., 1986, 257, 1727-1730. 

26. H. Morita, S. Oshimi, Y. Hirasawa, K. Koyama, T. Honda, W. Ekasari, G. Indrayanto, 

N.C. Zaini, Cassiarins A and B, novel antiplasmodial alkaloids from Cassia siamea, 

Organic Letters, 2007, 9(18), 3691-3693. 

27. S. Oshimi, Y. Tomizawa, Y. Hirasawa, T. Honda, W. Ekasari, A. Widyawaruyanti, M. 

Rudyanto, G. Indrayanto, N.C. Zaini, H. Morita, Chrobisiamone A, a new bischromone 

from Cassia siamea and a biomimetic transformation of 5-acetonyl-7-hydroxy-2-

methylchromone into cassiarin A, Bioorg. Med. Chem. Letters, 2008, 18(13), 3761-3763. 

28. U. Veerachari, A.K. Bopaiah, Preliminary phyto-chemical evaluation of the leaf extract of 

five Cassia species, J. Chem. Pharmaceut. Res., 2011, 3(5), 574-583. 

29. D.M. Nyaga, P.K. Kamweru, Phytochemical Screening of Leaves, Bark and Stem of 

Cassia siamea by FTIR Spectroscopy, Int. J. Sci. Res., 2017, 6(9), 1264-1268. 

https://www.ncbi.nlm.nih.gov/pubmed/?term=Ekasari%20W%5BAuthor%5D&cauthor=true&cauthor_uid=18524594


Screening…                                                                                                         Bhimraj Gawade et al. 

245 JCBPS; Section A; February 2023 to April 2023, Vol. 13, No. 2; 235-245. 
DOI:10.24214/jcbps.A.13.2.23545.] 

 

* Corresponding author: Bhimraj Gawade 

Department of Chemistry, Anandrao Dhonde Alias Babaji Mahavidyalaya, Kada (M.S.), 

India 

E-mail : bhimrajgawade@gmail.com  

On line publication Date:  20. 03.2023 

 

 

30. J.P. Mehta, P.H. Parmar, S.H. Vadia, Separation of Phytochemicals from leaf of Cassia 

siamea and their antimicrobial assay, The J. Phytochem., Photon, 2014, 290-302. 

31. L.N. Majji, G.R. Battu, R.K. Jangiti, M.R. Talluri, Evaluation of In-Vitro Antibacterial 

Activity of Cassia siamea leaves, Int. J. Pharm. Pharmaceut. Sci., 2013, 5(3), 263-265. 

32. J.P. Mehta, P.H. Parmar, N.B. Kukadiya, D.R. Godhani, Antimicrobial Assay of Extracts 

of Cassia siamea (Lam.) and Cassia javanica (Linn.), J. Pharmaceut. Chem. Bio. Sci., 

2018, 5(4), 386-395.  

33. B. Gawade, M. Farooqui, Assessment of Anti-diabetic Activity of Cassia Siamea Lam 

Leaves Ethanol Extract, Int. J. Sci. Res. in Chemical Sciences, 2020, 7(2), 13-17. 

 

 

 

mailto:bhimrajgawade@gmail.com


~ 85 ~ 

Journal of Research in Chemistry 2023; 4(2): 85-90 

 
 

E-ISSN: 2709-9423 

P-ISSN: 2709-9415 

JRC 2023; 4(2): 85-90 

© 2023 JRC 

www.chemistryjournal.net 

Received: 02-05-2023 

Accepted: 14-06-2023 
 

Bhimraj Gawade 

Department of Chemistry, 

Anandrao Dhonde Alias 

Babaji Mahavidyalaya, Kada, 

Maharashtra, India 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Correspondence 

Bhimraj Gawade 

Department of Chemistry, 

Anandrao Dhonde Alias 

Babaji Mahavidyalaya, Kada, 

Maharashtra, India 

 

LC-MS/MS investigation of phytochemical ingredients 

and alpha amylase inhibition activity of Cassia siamea 

Lam leaves aqueous extracts 

 
Bhimraj Gawade 
 

DOI: https://doi.org/10.22271/reschem.2023.v4.i2b.98  

 
Abstract 
The main objective of the present investigation study was to analyze the phytochemical ingredients and 

alpha amylase inhibition activity of aqueous extract of Cassia siamea Lam plant leaves. Phytochemical 

ingredients analysis was performed by using LC-MS/MS analysis spectral technique and qualitative 

analysis through the well-known standard tests protocol available in the literature. Also study was 

aimed to investigate alpha amylase inhibition activity of leaves aqueous extract of Cassia siamea Lam 

as well established bioactive phytochemical ingredients responsible for such activity by porcine 

pancreatic alpha amylase enzyme inhibition in vitro assay. The LC-MS/MS analysis of aqueous extract 

reported the presence of a total 9 phytochemical ingredients in the leaves of Cassia siamea Lam, while 

phytochemical qualitative analysis of leaves aqueous extract also noted the presence of secondary 

metabolites like carbohydrates, proteins, amino acids, flavonoids, tannins, glycosides, steroids and 

phenolic compounds. IC50 values obtained by alpha amylase inhibition activity for Cassia siamea Lam 

aqueous extract was found to be 30.38 ± 0.03 μg/mL and acarbose as a standard reference was found to 

be 27.62 ± 0.02 g/mL. The extract showed promising alpha amylase inhibition activity against tested 

porcine pancreatic alpha amylase enzyme has varying degree of alpha amylase inhibition activity 

ranging from lower to higher dose dependent activity correlated by the presence of bioactive 

phytochemical ingredients. The results of investigation study suggest that Cassia siamea Lam 

medicinal plant leaves has promising alpha amylase inhibition activity and could serve as potential 

source of natural alpha amylase inhibitor as an alternative medicine to treat disorders of diabetes 

mellitus. 

 

Keywords: Cassia siamea Lam, aqueous extract, phytochemical ingredients, LC-MS/MS, alpha 

amylase enzyme, diabetes mellitus 

 

1. Introduction 

Cassia siamea Lam widely distributed plant and traditionally its leaves have been used as a 

folkloric medicine for the treatments of diabetes mellitus related disorders. Diabetes mellitus 

disease is a metabolic disorder of irregular secretary action of hyper glycaemia regulating 

organ in the human beings and becomes a serious threat to human being health. Currently 

exists many therapeutic treatments are control diabetes related disorders. In the treatment of 

metabolic disorders of diabetes mellitus especially in the developing countries medicinal 

plants has been plays significant roles due to their cost effectiveness. Naturally Plant found 

drugs are generally considered safe, easily available and are much effective [1].  

For the control and treatment of many diseases enzyme activity inhibitors have been plays 

potential roles. The reviews of literature found that the traditionally used medicinal plants 

parts materials were possessing outstanding anti-diabetic potential, which could be possibly 

investigated further for the presence of alpha amylase inhibitor phytochemical ingredients [2]. 

Artificially synthesized enzyme activity inhibitory agents can be produce serious side effects 

on body and are unsuitable for use in pregnancy [3]. Therefore, more safer and effective 

enzyme activity inhibitor agents has been searching of new areas to active research, and after 

the recommendations made by WHO on diabetes mellitus [4] further research on 

hypoglycaemic agents from medicinal plants has been become an important aspect of the 

recent study. 
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Different parts of Cassia siamea Lam plant have been 

shown various pharmacological activities like antimalarial 
[5], antimicrobial, anti-diabetic, anticancer, anti-

inflammatory, hypotensive, diuretic, antioxidant, analgesic, 

laxative, anxiolytic, antipyretic, antidepressant and 

sedatives. The phytochemical ingredients were reported in 

this plant parts as chromone, chromone alkaloids, 

bianthraquinones, anthraquinones, flavonoids and phenolics 

constituents are barakol was identified as the major 

phytochemical ingredients of flowers and leaves [6].  

Root extracts of Cassia siamea Lam plant showed 

pancreatic lipase enzyme inhibition activity and its bioassay 

guided fractionation provided important information of 

cassiamin-A and a bianthraquinone, as most active 

ingredient of pancreatic lipase inhibition [7]. This inhibition 

activity of plant has been extensively used for the 

investigating the potency of natural phytochemical 

ingredients as an antiobesity agents [8].  

The species of the genus Cassia has been also reported rich 

contents of bioactive phytochemical ingredients; which have 

remarkable pharmacological activities useful for the 

treatment of various health related disorders [9]. The review 

of literature survey were not more provided information on 

the in vitro alpha amylase inhibitory activity of the Cassia 

siamea Lam plant leaves aqueous extracts investigated [10]. 

Therefore, consider leaves potency of Cassia siamea Lam 

plant and growing demands as a source of alpha amylase 

inhibitor study for investigating their anti-diabetic property 

and appearance of phytochemical ingredients.  

 

2. Materials and Methods 

2.1 Collection of plant leaves material 

Cassia siamea Lam plant Leaves were collected from local 

area and identified with the help of our institute botanists.  

 

2.2 Extraction of plant leaves material 
The leaves of Cassia siamea Lam plant were dried under 
shade and then grinded. 5 g of grind leaves material was 
poured out in 100 mL of aqueous solvent and kept on a 
magnetic stirrer for 1 hrs. Thereafter, mixture material was 
extracted sequentially using a soxhlet apparatus in aqueous 
solvent. The extract fractions were collected and the 
remaining solvent was evaporated out to dryness. The 
obtained material from fractions was stored at 4⁰C in airtight 
bottles for investigation study. 
 

2.3 Investigation of Alpha Amylase inhibitory activity 
Alpha amylase inhibitory activity investigation study was 
adopted by using a modified 3,5-dinitrosalicylic acid (DNS) 
in vitro alpha amylase inhibition assay method to quantify 
reducing sugar maltose liberated under the assay conditions. 
The enzyme inhibitory activity was expressed as a decrease 
in units of maltose liberated in the course mixture [11-13].  
 
2.4 Phytochemical ingredients investigation 
The fractioned material of aqueous extract was qualitatively 
analysed for the bioactive phytochemical ingredients such as 
phenols, protein, amino acids, glycoside, steroids, 
carbohydrates, tannins, flavonoids, alkaloids, saponins, 
triterpenoids etc. according to the standard protocols of 
qualitative analysis [14-15]. 

 

2.5 LC-MS/MS analysis 

LC-MS/MS analysis technique was used for identification 

of phytochemical ingredients separated by liquid 

chromatography. It provides separation of ingredients and 

detection by MS provides molecular weight of compounds. 

LC-MS analysis of aqueous solvent extracted material was 

carried out on Waters UPLC-TQD Mass spectrometer. The 

ingredients were identified by comparison of mass spectra 

with the inbuilt Metlin, Lipid and Mass Bank databases.  

 

2.6 Statistical analysis 

The investigation experimental study was performed out in 

triplicate and the results were expressed in mean ± SD.  

 

3. Results and Discussion  

The result of experimental investigation study showed that 

the Cassia siamea Lam plant leaves aqueous extract 

exposed dose dependent alpha amylase inhibitory activity 

by in vitro assay method using potato starch as a substrate. 

The detected phytochemical ingredients in the leaves extract 

of Cassia siamea Lam plant find themselves in the 

traditional preparation with several pharmacological active 

properties.  

 

3.1 Investigation of Alpha Amylase inhibitory activity 

The alpha amylase inhibitory activity was investigated 

through the inhibition of alpha amylase enzyme inhibitory 

assay that made the digestion of starch and so reduced the 

glucose absorption. Acarbose is used as a standard reference 

drug at a concentration range of 20-100μg/mL (Table 1) and 

Cassia siamea Lam leaves aqueous extract (20-100 μg/mL) 

expressed alpha amylase inhibitory activity in a dose 

dependent manner (Table 2). 

 
Table 1: Alpha Amylase inhibitory activity of Acarbose (Standard 

Reference Drug) Absorbance of the sample at 540nm Absorbance 

of Control = 0.513 
 

Sr. 

No. 

Concentration 

in (μg/mL) 

Absorbance 

 

% 

Inhibition 

IC50 value 

(μg/mL) 

1 20 0.271 47.17 ± 0.02 

 

27.62 ± 0.02 

2 40 0.234 54.38 ± 0.01 

3 60 0.209 59.25 ± 0.04 

4 80 0.177 65.49 ± 0.03 

5 100 0.156 69.59 ± 0.02 

 
Table 2: Alpha Amylase inhibitory activity of Cassia siamea Lam 

leaves extract Absorbance of the sample at 540 nm Absorbance of 

Control = 0.513 
 

Sr. 

No. 

Concentration 

in (μg/mL) 

Absorbance 

 

% 

Inhibition 

IC50 Value 

(μg/mL) 

1 20 0.268 47.75 ± 0.04 

30.38 ± 0.03 

2 40 0.245 52.24 ± 0.01 

3 60 0.217 57.69 ± 0.02 

4 80 0.196 61.79 ± 0.05 

5 100 0.173 66.27 ± 0.03 

 

The data of experimental study leaves aqueous extract and 

acarbose as a standard reference were represents inhibition 

activity at higher concentration tested. Leaves of Cassia 

siamea Lam. plant exhibited significant activity i.e. it 

inhibits alpha amylase enzyme activity by about IC50 values 

of aqueous extract 30.38 ± 0.03 g/mL and acarbose as a 

standard reference 27.62 ± 0.02 g/mL at concentrations 

rising from 20 g/mL to 100g/mL as shown in fig. 1. 
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Fig 1: Alpha amylase inhibitory activity of Cassia siamea Lam leaves extract 

 

3.2 Phytochemical Ingredients Investigation of Extract 

The aqueous extract of Cassia siamea Lam leaves were 

investigated qualitatively for the bioactive phytochemical 

ingredients by using standard protocols used in reference 

literature. The investigation study result of the aqueous 

extract were reported the presence of carbohydrate, protein, 

amino acids, glycoside, tannins, flavonoids, steroids and 

phenolic constituents [16] as shown in table 3.  

 
Table 3: Phytochemical Tests Performed for Cassia siamea Lam leaves extract 

 

Phytochemicals Result 

Alkaloid - 

Carbohydrate + 

 Protein and amino acids + 

Glycoside + 

Tannin + 

Saponin - 

Flavonoids + 

Steroids + 

Triterpenoids - 

Phenolic compounds + 

(+) for present and (-) for absent 

 

3.3 LC-MS/MS investigation of aqueous extract 

The LC-MS investigation of leaves aqueous extract of 

Cassia siamea Lam. plant was detected phytochemical 

ingredients intensity peaks chromatogram (BPI and EIC) as 

shown in fig. 2  

 

 

https://www.chemistryjournal.net/


Journal of Research in Chemistry  https://www.chemistryjournal.net 

~ 88 ~ 

  
 

Fig 2: LC-MS/MS chromatogram (BPI and EIC) of aqueous extract 

 
Table 4: Chemical constituents detected in leaves aqueous extract 

 

Peak R. Time Name Base m/z 

1 0.88 N,N-diethyl-3-hydroxybut-2-enamide 158.2 

2 1.10 (S)-2-Hydroxy-2-phenylacetic acid 151.3 

3 2.21 β-sanshool (2E,6E,8E,10E)-N-(2-methylpropyl) dodeca-2,6,8,10-tetraenamide 248.3 

4 2.66 Pyridoxal 166.3 

5 4.19 N8-Acetylspermidine 188.3 

6 6.22 1-(9Z-octadecenoyl)-2-(4-oxobutryl)-sn-glycero-3-phospho-(1'-sn-glycerol) 595.3 

7 7.06 (5Z,7E)-(1S,3R)-1,3,25-trihydroxy-22-oxa-9,10-seco-5,7,10(19)-cholestatrien-24-one 433.3 

8 10.61 Dobutamine 302.5 

9 26.34 4-Hydroxy-3-methoxybenzoic acid 167.3 

 

The phytochemical ingredients [17] tentatively reported in 

leaves aqueous extract of Cassia siamea Lam. plant which 

contributes to alpha amylase inhibitory activity as shown in 

above table 4. The naturally occurring health products 

contains bioactive phytochemical ingredients from plant 

origin were clearly indicates as a promising avenue for the 

prevention and treatments of metabolic chronic disorders. 

The aqueous extract of Cassia siamea Lam. leaves were 

tested for anti-diabetic activity in alloxan induced diabetes 

of diabetic rats; various extract doses produced significantly 

decreased the plasma blood glucose level as well as 

improving lipid metabolism and body weight in rats with 

induced diabetes problems [18, 19]. Good docking score has 

shown by in silico molecular docking studies, emodin and 

chrysophanol are present in Cassia siamea Lam leaves to be 

good inhibitors of angiotensin II receptor type 2 and possess 

good anti-diabetic property [20]. 

The Cassia siamea Lam. plant leaves are a rich source of 

minerals [21] and contains numerous phytochemical 

ingredients like cassiamin, siameadin, lupeol, lupeone, 

chrysophanol, cassiamin A, chrysophanol-antrone, rhein, 

barakol, cassia chromone (5-acetonyl-7-hydroxy-2-

methylchromone), p-coumaric acid, apigenin-7-o-

galactoside, β-sitosterol, cassia chromonone and 

cassiadinine [22-25]; whereas Cassiarin A [26], chrobisiamone-

A, bischromone [27], were isolated from the Cassia siamea 

Lam plant leaves and denoted promising anti-plasmodial 

activity. 

The LC-MS/MS investigation was detected 9 bioactive 

phytochemical ingredients. Qualitative phytochemical 

investigation study of leaves aqueous extract also confirmed 

the presence of secondary metabolites like carbohydrate, 

protein, amino acids, glycoside, tannins, flavonoids, steroids 

and phenolic ingredients [28]. All the chemical ingredients 

identified a wide range of phytochemical ingredients in the 

leaves of Cassia siamea Lam plant find them in the 

traditional and pharmaceutical importance’s [29-31]. Cassia 

siamea Lam plant different parts also reported significantly 

pharmacological activities and their uses [32]. Thus, our 

investigation study also suggested that the aqueous extract 

of leaves showed significant alpha amylase inhibitory 

activity at rising concentration tested due to the rich 

contents of bioactive phytochemical ingredients. The dose 

dependent inhibition of alpha amylase enzyme reported by 
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leaves extract than standard reference used in vitro assay [33-

35]. Therefore, Cassia siamea Lam medicinal plant leaves 

have been used as potent alpha amylase inhibitor to treat 

and prevent diabetes mellitus complementary metabolic 

disorders. 

 

4. Conclusion 

The aqueous leaves extract of Cassia siamea Lam plant has 

remarkably reported effective alpha amylase inhibitory 

activity. The overall activity depends on contribution of 

bioactive phytochemical ingredients were present in the 

extract of leaves. It could be a main source of natural 

inhibitory agents, which have more significant role as 

therapeutic agent for prevention and management of type-II 

diabetes related complications. Therefore, it was concluded 

that aqueous leaves extract of Cassia siamea Lam plant 

showed potent alpha amylase inhibitory activity and more 

investigations are proposed to validate these claims by 

identifying bioactive phytochemical ingredients with 

potential therapeutic benefits for diabetes mellitus disorders.  

 

5. Acknowledgment 

We wish to gratefully acknowledge the enabling facilities 

provided by the Director, CDRI, Lucknow for LC-MS/MS 

facility, Research Institute, Maulana Azad College, 

Aurangabad, Head of Department and Principal of our 

institute. 

 

6. References 

1. Patel DK, Kumar R, Laloo D, Hemalatha S. Natural 

medicines from plant source used for therapy of 

diabetes mellitus: An overview of its pharmacological 

aspects. Asian Pacific Journal of Tropical Disease. 

2012;2(3):239-250.  

2. Alagesan K, Raghupathi PK, Sankarnarayanan S. 

Amylase inhibitors: Potential source of anti-diabetic 

drug discovery from medicinal plants. International 

Journal of Pharmacy & Life Sciences. 2012;3(2):1407-

1412. 

3. Lamer J. The Pharmacological Basis of Therapeutics. 

7th ed., MacMillan, New York; c1985. 

4. The WHO Expert Committee on Diabetes Mellitus, 

Technical Report Series. World Health Organization, 

Geneva; c1980. 

5. Beroa J, Frederich M, Quetin-Leclercq J. Antimalarial 

compounds isolated from plants used in traditional 

medicine. Journal of Pharmacy and Pharmacology3. 

2009;61:1401-1433. 

6. Kamagate M, Koffi C, Kouame NM, Akoubet A, Yao 

NAR, Die-Kakou HM. Ethnobotany, phytochemistry, 

pharmacology and toxicology profiles of Cassia siamea 

Lam. The Journal of Phytopharmacology. 

2014;3(1):57-76. 

7. Kumar D, Karmase A, Jagtap S, Shekhar R, Bhutani 

KK. Pancreatic lipase inhibitory activity of cassiamin-

A, a bianthraquinone from Cassia siamea. Natural 

Product Communication. 2013;8:195-198. 

8. Seyedan A, Alshawsh MA, Alshagga MA, Koosha S, 

Zahurin M. Medicinal Plants and Their Inhibitory 

Activities against Pancreatic Lipase: A Review. 

Evidence-Based Complementary and Alternative 

Medicine; c2015. p. 1-13.  

9. Sundaramoorthy S, Gunasekaran S, Arunachalam S, 

Sathiavelu M. A Phytopharmacological Review on 

Cassia Species. Journal of Pharmaceutical Sciences & 

Research. 2016;8(5):260-264. 

10. Gawade BN, Fatema S, Pathan A, Farooqui M. Review 

on active chemical constituents of traditional medicinal 

plants for treatments on diabetes mellitus. Journal of 

Medicinal Chemistry and Drug Discovery. 

2016;2(1):643-658.  

11. Gawade BN, Farooqui M. In vitro alpha amylase 

inhibitory activity study of Zizyphus mauritiana leaves 

ethanol extract. Journal of Medicinal Chemistry and 

Drug Discovery. 2017;3(3):67-76.  

12. Ali H, Houghton PJ, Soumyanath A. α-Amylase 

inhibitory activity of some Malaysian plants used to 

treat diabetes; with particular reference to Phyllanthus 

amarus. Journal of Ethnopharmacology. 

2006;107(3):449-455.  

13. Bhutkar MA, Bhise SB. In vitro assay of alpha amylase 

inhibitory activity of some indigenous plants. 

International Journal of Chemical Sciences. 

2012;10(1):457-462. 

14. Gawade B, Farooqui M. Screening of phytochemicals 

and in vitro antidiabetic activity of Bauhinia racemosa 

Lam leaves. Asian Journal of Pharmaceutical and 

Clinical Research. 2018;11(6):190-193. 

15. Tiwari P, Kumar B, Kaur M. Phytochemical screening 

and extraction: A review. Internationale Pharmaceutica 

Sciencia. 2011;1(1):98-106. 

16. Wurochekke AU, Mahmoud SJ, Muhammad BLA. 

Crude extracts of leaf and stem bark of Cassia siamea 

have in vitro antimicrobial activity. Open Journal of 

Biochemistry. 2014;1(1):43-48. 

17. Kamagate M, Koffi C, Kouame NM, Akoubet A, Yao 

NAR, Die-Kakou HM. Ethnobotany, phytochemistry, 

pharmacology and toxicology profiles of Cassia siamea 

Lam. The Journal of Phytopharmacology. 

2014;3(1):57-76. 

18. Kumar S, Kumar V, Prakash O. Antidiabetic and anti-

lipemic effects of Cassia siamea leaves extract in 

streptozotocin induced diabetic rats. Asian Pacific 

Journal of Tropical Medicine. 2010;3(11):871-873. 

19. Jangiti RK, Battu GR, Majji LN, Talluri MR. 

Evaluation of antidiabetic activity of Cassia siamea 

leaves in alloxan induced diabetic rats. International 

Journal of Phytopharmacology. 2013;4(4):237-240. 

20. Deepa S, Nandhini S, Deepika R. Molecular modelling 

and docking studies of anthraquinones from Cassia 

siamea against AGTR2 inducing type II diabetes. 

International Journal Current Research and Academic 

Review. 2016;4(3):1-116. 

21. Gafar MK, Itodo AU. Proximate and mineral 

composition of hairy indigo leaves. Research Journal of 

Pharmaceutical, Biological and Chemical Sciences. 

2011;2(1):669-682. 

22. Chopra RN, Nayar SL, Chopra IC, Asolkar V, Kakkar 

KK, Chakre OJ, et al. Second supplement to Glossary 

of Indian medicinal plants with active principles. 

Glossary Indian med Plants. Council of Scientific & 

Industrial Research, New Delhi; c1956. p. 55. 

23. Krishna Rao RV, Reddy MN. Phyto chemical studies of 

cassia siamea leaves. Cure science. 1978;47:621-622.  

24. Wagner H, El-Sayyad SM, Seligmann O, Mohan Chari 

V. Chemical Constituents of Cassia siamea Lam., I2-

Methyl-5-acetonyl-7-hydroxychrornone 

(Cassiachromone). Planta Medica. 1978;33(3):258-261. 

https://www.chemistryjournal.net/


Journal of Research in Chemistry  https://www.chemistryjournal.net 

~ 90 ~ 

25. Kshetra BM, Mallik H. Cassiadinine, a chromone 

alkaloid and (+)-6-hydroxy-mellein, a 

dihydroisocoumarin from Cassia siamea. Journal of 

Natural Products. 1986;257:1727-1730. 

26. Morita H, Oshimi S, Hirasawa Y, Koyama K, Honda T, 

Ekasari W, et al. Cassiarins A and B, novel 

antiplasmodial alkaloids from Cassia siamea. Organic 

Letters. 2007;9(18):3691-3693. 

27. Oshimi S, Tomizawa Y, Hirasawa Y, Honda T, Ekasari 

W, et al. Chrobisiamone A, a new bischromone from 

Cassia siamea and a biomimetic transformation of 5-

acetonyl-7-hydroxy-2-methylchromone into cassiarin 

A. Bioorganic & Medicinal Chemistry Letters. 

2008;18(13):3761-3763.  

28. Veerachari U, Bopaiah AK. Preliminary phyto-

chemical evaluation of the leaf extract of five Cassia 

species. Journal of Chemical and Pharmaceutical 

Research. 2011;3(5):574-583. 

29. Nyaga DM, Kamweru PK. Phytochemical Screening of 

Leaves, Bark and Stem of Cassia siamea by FTIR 

Spectroscopy. International Journal of Science and 

Research. 2017;6(9):1264-1268.  

30. Mehta JP, Parmar PH, Vadia SH. Separation of 

Phytochemicals from leaf of Cassia siamea and their 

antimicrobial assay. The Journal of Phytochemistry. 

Photon; c2014. p. 290-302. 

31. Majji LN, Battu GR, Jangiti RK, Talluri MR. 

Evaluation of In-vitro Antibacterial Activity of Cassia 

siamea leaves. International Journal of Pharmacy and 

Pharmaceutical Sciences. 2013;5(3):263-265.  

32. Mehta JP, Parmar PH, Kukadiya NB, Godhani DR. 

Antimicrobial Assay of Extracts of Cassia siamea 

(Lam.) and Cassia javanica (Linn.). Journal of 

Pharmaceutical, Chemical and Biological Sciences. 

2018;5(4):386-395. 

33. Gawade B, Farooqui M, Assessment of Anti-diabetic 

Activity of Cassia Siamea Lam Leaves Ethanol Extract. 

International Journal of Scientific Research in Chemical 

Sciences. 2020;7(2):13-17. 

34. Gawade B, Zine B, Farooqui M, Screening of Bioactive 

Phytochemical Constituents of Cassia Siamea Lam 

using LC-MS/MS and its α-Amylase Inhibition 

Activity. Journal of Chemical, Biological and Physical 

Sciences, Section A. 2023;13(2):235-245. 

35. Thida M, Moe TS, Chan KN, Ei SL, Khai AA. In vitro 

antidiabetic activities of Myanmar medicinal plants: 

Cassia siamea Lam. and Butea monosperma Roxb. 

Indian Journal of Natural Products and Resources. 

2022;13(4):483-490. 

https://www.chemistryjournal.net/


 

 

Cosmos Multidisciplinary Research E-Journal 

VOLUME VII | ISSUE IX | SEPTEMBER 2022 

Dr. Tukaram Gajar 
Executive Editor & Publisher 

Prof. Dr. Gajhans D.S. 
Chief Editor 

Recognized International Indexed & Peer Reviewed Journal 

ISSN 2456-1665 

IMPACT FACTOR 4.94 



 

 

Cosmos Multidisciplinary Research E-Journal 

VOLUME VII | ISSUE IX | SEPTEMBER 2022 

Recognized International Indexed & Peer Reviewed Journal 

ISSN 2456-1665 

IMPACT FACTOR  4.94 

The opinions / views expressed in the research papers submitted by concerned authors are purely those of the 

respective authors only. Editorial board, Advisory Board, Review Committee or Publisher are not responsible for that. 

The respective authors are responsible for any infringement of copyright laws for the published content. 

Dr. Tukaram Gajar 
(Executive Editor & Publisher) 
Asst. Professor in Geography,  
Asst. Coordinator, IQAC,  
M.S.S. Ankushrao Tope College,  
Jalna, MS, India.  
Mb. 07588089926 
 

Dr. Gajhans D.S. 
(Chief Editor) 
Chairman, BoS in Geography, 
Dr.B.A.M. University, Aurangabad. 
Principal & Professor in Geography,  
M.S.S. Ankushrao Tope College,  
Jalna, MS, India.  
Mb.08788119761 

Website:      www.cmrj.in 

Email: cosmosjalna@gmail.com 



    Cosmos Multidisciplinary Research E
 Recognized International Peer Review 

 

Volume VII, Issue IX (September

Sr. 
No. 

1 
Role of Jalna Krishi Vigyan Kendra in Watershed 

Management and Agriculture Development 
A Case Study of Kadwanchi Village

2 
Gustad Multiculturalism in Rohinton Mysteries Such 

a Long Journey

3 
¨ÉèjÉäªÉÒ {ÉÖ¹{ÉÉ Eäò ={ÉxªÉÉºÉ ¨Éå ºjÉÒ Ê´É¨É¶ÉÇ 
(SÉÉEò ={ÉxªÉÉºÉ Eäò Ê´É¶Éä¹É ºÉÆnù¦ÉÇ ¨Éå)

4 डॉ. बाबासाहेब आंबेडकरांचे

5 
Crisis With Extra-Terrestrials in Jayant Narlikar’s The 

Message From Aristarchus and Virus

6 बीड िज ातील कृषी

7 The Message, Society and Administration

8 A Study of Methods of Preparation of Nanoparticles

9 
कोरोनंा -19  व िविवध े ातील संधी आिण भारतीय जनगणना 

संबंिधत घटकांचा भौगोिलक अ ास

10 
Approaches of Comparative Politics: 

What Elements are Missing?

11 
Representation of American Dream in 

12 ºããè¡ ãä•ãÊÖ¿ãã¦ããèÊã ¹ãã¥ãÊããñ› 

Cosmos Multidisciplinary Research E-Journal   Online Available at  

Peer Review Journal          IMPACT FACTOR 4.94 

September 2022)  

 

INDEX 

Title Author / Researcher

Role of Jalna Krishi Vigyan Kendra in Watershed 
Management and Agriculture Development – 

A Case Study of Kadwanchi Village 
Dr. Anpat

Gustad Multiculturalism in Rohinton Mysteries Such 
a Long Journey 

Dr.Shehjad Sidiquii 
Mohd Vikaroddin

¨ÉèjÉäªÉÒ {ÉÖ¹{ÉÉ Eäò ={ÉxªÉÉºÉ ¨Éå ºjÉÒ Ê´É¨É¶ÉÇ  
(SÉÉEò ={ÉxªÉÉºÉ Eäò Ê´É¶Éä¹É ºÉÆnù¦ÉÇ ¨Éå) 

|ÉÉ.b÷Éì.¨ÉÖEÖÆònù MÉÉªÉEò´ÉÉb÷      
{É®ú´ÉÒxÉ ªÉÉEÚò¤É ¶ÉäJÉ 

+xºÉÉ®úÒ

आंबेडकरांचे कृषी े ातील योगदान 
ा. डॉ

पंुडिलक सोनकांबळे
Terrestrials in Jayant Narlikar’s The 

Message From Aristarchus and Virus Gabhud M. D.

कृषी उ ादकतेचा भौगोिलक अ ास ह रदास िपसाळ
ोती शेरेकर

The Message, Society and Administration Dr. Kashid S. V.

A Study of Methods of Preparation of Nanoparticles Bhutekar R. S.

व िविवध े ातील संधी आिण भारतीय जनगणना 
संबंिधत घटकांचा भौगोिलक अ ास 

ा.डॉ. भाऊसाहेब सोनाजी 
देवकर

Approaches of Comparative Politics:  
What Elements are Missing?  

Mr. Vijay B. Khairnar

Representation of American Dream in American 
Literature 

Mr. Khoje Sharad 
Khandu

› àãñ̈ ã ãäÌã‡ãŠãÔã ‡ãŠã½ããÌãÀ ¢ããÊãñÊãã ŒãÞãÃ: †‡ãŠ ‚ã£¾ã¾ã¶ã ¹ãÆã. ¡ãù. Àã

 

Online Available at  www.cmrj.in 
 ISSN No. 2456-1665 

Author / Researcher Page 
No. 

Dr. Anpat S. U. 1-8 

Dr.Shehjad Sidiquii 
Mohd Vikaroddin 

9-12 

|ÉÉ.b÷Éì.¨ÉÖEÖÆònù MÉÉªÉEò´ÉÉb÷      
{É®ú´ÉÒxÉ ªÉÉEÚò¤É ¶ÉäJÉ 

+xºÉÉ®úÒ 
13-16 

डॉ. िव ासागर 
पंुडिलक सोनकांबळे 

17-20 

Gabhud M. D. 21-26 

ह रदास िपसाळ 
ोती शेरेकर 

27-31 

Dr. Kashid S. V. 32-36 

Bhutekar R. S. 37-40 

भाऊसाहेब सोनाजी 
देवकर 

41-48 

Mr. Vijay B. Khairnar 49-53 

Mr. Khoje Sharad 
Khandu 

54-60 

ãÆã. ¡ãù. Àã•ã¹ãâØãñ †½ã.•ããè. 61-66 



              Cosmos Multidisciplinary Research E
               Recognized International Peer Reviewed Journal

Volume VII, Issue IX (September 

ºããè¡ ãä•ãÊÖ¿ãã¦ããèÊã ¹ãã¥ãÊããñ

 

 

¹ãÆÔ¦ããÌã¶ãã:  

  ¹ãã¥ãÊããñ› àãñ¨ã ãäÌã‡ãŠãÔããÞãñ ¦ã¦Ìã ½ãã¶¾ã 

‚ããÌãÍ¾ã‡ãŠ ‚ãÔãÊãñÊ¾ãã Ôãì£ããÀ¥ãã 

½ãÖãÀãÓ›Èã¦ã ¼ããäÌãÓ¾ã‡ãŠãßã¦ã 30 ›‡

‚ããÖñ.  ¹ãÆÔ¦ãì¦ã ¹ãÆ‡ãŠÀ¥ãã¦ã ½ãÖãÀãÓ›È ÍããÔã¶ãã¶ãñ 

ÔããäÌãÔ¦ãÀ Ìã ãäÌãÍÊãñÓã¥ãã¦½ã‡ãŠ ‚ã¼¾ããÔã 

ãä¶ããä½ãÃ¦ããè¶ãâ¦ãÀ ÍããÔã¶ãã¶ãñ Àã•¾ããÞ¾ãã ãäÌã

¹ãã¥ãÊããñ› ãäÌã‡ãŠãÔã ‡ãŠã¾ãÃ‰ãŠ½ã Öãè †‡

ºãÖì¦ããâÍããè Íãñ¦ããè ¹ã•ãÃ¶¾ã£ããÀãè¦ã ‚ãÔãÊ¾ãã½ãìßñ Íãñ¦ããèÔããŸãè ÔãâÀàããè¦ã 

Öãñ¥ããÀãè £ãî¹ã ©ããâºããäÌã¥ãñ, ¹ããä¡¦ã •

•ãÊãÔãâ£ããÀ¥ããÞãã ‡ãŠã¾ãÃ‰ãŠ½ã Àã•¾ãã¦ã 

ºããè¡ ãä•ãÊÖ¿ãã¦ããèÊã ¹ãã¥ãÊããñ› 

 ½ãÖãÀãÓ›È ÍããÔã¶ãã¶ãñ ½ãÖãÀãÓ›È Àã•¾ã Ìã ºããè¡ ãä•ãÊÖ¿ãã¦ããèÊã •ããä½ã¶ããè¦ããèÊã ¹ãã¥¾ããÞããè ¹ãã¦ãßãè Ì

Ìã •ã½ããè¶ã ‡ãŠã¾ã½ã ÔÌãÁ¹ããè ãäÔãâÞã¶ããŒããÊããè 

‡ãñŠÊãñÊããè ‚ããÖñ¦ã. ¦¾ãã ‡ãŠã½ããÌãÀ ‡ãñŠÊãñÊ¾ãã ŒãÞããÃÞãã 

ºããè¡ ãä•ãÊÖ¿ãã¦ããèÊã ¹ãã¥ãÊããñ› àãñ¨ããÌãÀ ¢ããÊãñÊãã ŒãÞãÃ 1992

‚ã.‰ãŠ.  ÌãÓãó  

1 1991-92 

2 1992-93 
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ãã¥ãÊããñ› àãñ¨ã ãäÌã‡ãŠãÔã ‡ãŠã½ããÌãÀ ¢ããÊãñÊãã ŒãÞãÃ: 

¹ãÆã. ¡ãù. Àã•ã¹ãâØãñ †½ã.•ããè. 
¼ãîØããñÊã ãäÌã¼ããØã¹ãÆ½ãìŒã, 

‚ãã¶ãâªÀãÌã £ããò¡ñ ½ãÖããäÌã²ããÊã¾ã, 
‡ãŠ¡ã, ¦ãã. ‚ããÓ›Èãè, ãä•ã. ºããè¡ 

ãŠãÔããÞãñ ¦ã¦Ìã ½ãã¶¾ã ‡ãŠÁ¶ã ½ãÖãÀãÓ›È ÍããÔã¶ãã¶ãñ •ã½ããè¶ã ‚ãããä¥ã 

ãÔãÊãñÊ¾ãã Ôãì£ããÀ¥ãã ¹ãã¥ãÊããñ› àãñ̈ ãã‚ãâ¦ãØãÃ¦ã Íãñ¦ã‡ãŠÅ¾ããâ¶ãã ‡ãŠÁ¶ã ªñ¥¾ããÞãã ãä¶ã¥ãÃ¾ã Üãñ¦ãÊãã 

›‡ã‹‡ãñŠ àãñ¨ã ãäÔãâÞã¶ããÔããŸãè ‚ãã¥ã¥¾ããÞãã ¹ãÆ¾ã¦¶ã ½ãÖãÀãÓ›È ÍããÔã¶ãã

›È ÍããÔã¶ãã¶ãñ ¹ãã¥ãÊããñ› ãäÌãÓã¾ã‡ãŠ •¾ãã ãäÌããäÌã£ã ¾ããñ•ã¶ãã ÀãºããäÌãÊãñÊ¾ãã 

ã¼¾ããÔã ‡ãŠÀ¥¾ãã¦ã ‚ããÊãñÊãã ‚ããÖñ. ½ãÖãÀãÓ›È ¹ãã¥ãÊããñ› ãäÌã

¾ããÞ¾ãã ãäÌã‡ãŠãÔããÔããŸãè ‡ãðŠÓããè ãäÌãÓã¾ã‡ãŠ ãäÌããäÌã£ã ¾ããñ•ã¶ãã ÀãºãÌãÊ¾ãã 

†‡ãŠ ½ãÖ¦Ìã¹ãî¥ãÃ ¾ããñ•ã¶ãã ‚ããÖñ. Àã•¾ããÞ¾ãã ãäÔãâÞã¶ã àã½ã¦ãñÞãã ãäÌãÞããÀ 

ãÔãÊ¾ãã½ãìßñ Íãñ¦ããèÔããŸãè ÔãâÀàããè¦ã •ãÊããäÔãâÞã¶ããÞããè Ôãã£ã¶ãñ ãä¶ã½ããÃ¥ã 

•ããä½ã¶ããèÞãã Ìãã¹ãÀ ‡ãŠÁ¶ã ØãÆã½ããè¥ã ¼ããØãã¦ããèÊã „¦¹ã¸ããÞããè Ôãã£ã¶ãñ Ìãã¤ãäÌã¥ãñ ¾

¾ãã¦ã ‚ã¶ãñ‡ãŠ ¾ããñ•ã¶ãã´ãÀñ ÀãºããäÌã¥¾ãã¦ã ¾ãñ¦ã ‚ããÖñ.  

› àãñ¨ã ãäÌã‡ãŠãÔã ‡ãŠã½ããÌãÀ ¢ããÊãñÊãã ŒãÞãÃ:  

½ãÖãÀãÓ›È ÍããÔã¶ãã¶ãñ ½ãÖãÀãÓ›È Àã•¾ã Ìã ºããè¡ ãä•ãÊÖ¿ãã¦ããèÊã •ããä½ã¶ããè¦ããèÊã ¹ãã¥¾ããÞããè ¹ãã¦ãßãè Ì

ããè ãäÔãâÞã¶ããŒããÊããè ‚ãã¥ã¥¾ããÔããŸãè ÌãñØãÌãñØãß¿ãã ¾ããñ•ã¶ãñ‚ãâ¦ãØãÃ¦ã 

ãñŠÊãñÊ¾ãã ŒãÞããÃÞãã ‚ãã¤ãÌãã ŒããÊããè ¦ã‡ã‹¦ãã ‰ãŠ. 1 ½ã£¾ãñ ªÍãÃãäÌãÊã

¦ã‡ã‹¦ãã ‰ãŠ. 1 
ºããè¡ ãä•ãÊÖ¿ãã¦ããèÊã ¹ãã¥ãÊããñ› àãñ¨ããÌãÀ ¢ããÊãñÊãã ŒãÞãÃ 1992-

ºããè¡ ãä•ãÊÖã  ½ãÖãÀãÓ›á Àã•¾ã  ãä•ãÊÖ¿ããÞãñ Àã•¾ããÞ¾ãã 
ŒãÞããÃÍããè Íãñ

889.55 14394.45 

3296.52 24807.20 
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ãŠã½ããÌãÀ ¢ããÊãñÊãã ŒãÞãÃ: †‡ãŠ ‚ã£¾ã¾ã¶ã 

ãããä¥ã ¹ãã¥ããè Ì¾ãÌãÔ©ãã¹ã¶ããÔããŸãè 

ãŠÁ¶ã ªñ¥¾ããÞãã ãä¶ã¥ãÃ¾ã Üãñ¦ãÊãã ‚ããÖñ. 

›È ÍããÔã¶ãã‡ãŠ¡î¶ã ‡ãñŠÊãã •ãã¦ã 

ã¶ãã ÀãºããäÌãÊãñÊ¾ãã ‚ããÖñ¦ã. ¦¾ããÞãã 

ãäÌã‡ãŠãÔã ‡ãŠã¾ãÃ‰ãŠ½ã Àã•¾ããÞ¾ãã 

ã¶ãã ÀãºãÌãÊ¾ãã ‚ããÖñ¦ã. ¦¾ãã¹ãõ‡ãŠãè 

¾ããÞ¾ãã ãäÔãâÞã¶ã àã½ã¦ãñÞãã ãäÌãÞããÀ ‡ãŠÀ¦ãã Àã•¾ãã¦ããèÊã 

ãÊããäÔãâÞã¶ããÞããè Ôãã£ã¶ãñ ãä¶ã½ããÃ¥ã ‡ãŠÀ¥ãñ, •ããä½ã¶ããèÞããè 

ã¸ããÞããè Ôãã£ã¶ãñ Ìãã¤ãäÌã¥ãñ ¾ããÔããŸãè 

½ãÖãÀãÓ›È ÍããÔã¶ãã¶ãñ ½ãÖãÀãÓ›È Àã•¾ã Ìã ºããè¡ ãä•ãÊÖ¿ãã¦ããèÊã •ããä½ã¶ããè¦ããèÊã ¹ãã¥¾ããÞããè ¹ãã¦ãßãè Ìãã¤ãäÌã¥¾ããÔããŸãè 

ãâ¦ãØãÃ¦ã ¹ãã¥ãÊããñ› àãñ̈ ããÞããè ‡ãŠã½ãñ 

ãŠ. 1 ½ã£¾ãñ ªÍãÃãäÌãÊãñÊãã ‚ããÖñ.  

-2011 
(ŒãÞãÃ ÊããŒã Á¹ã¾ãã¦ã) 

ãä•ãÊÖ¿ããÞãñ Àã•¾ããÞ¾ãã 
ŒãÞããÃÍããè Íãñ‡ãŠ¡ã ¹ãÆ½ãã¥ãñ  

6.17 

13.28 
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‚ã.‰ãŠ.  ÌãÓãó  

3 1993-94 

4 1994-95 

5 1995-96 

6 1996-97 

7 1997-98 

8 1998-99 

9 
1999-
2000 

10 2000-01 

 ¦ã‡ã‹¦ãã ‰ãŠ. 1 ½ã£¾ãñ ºããè¡ ãä

2012 ¾ãã ‡ãŠãÊããÌã£ããè½ã£¾ãñ ¢ããÊãñÊãã ŒãÞãÃ 

626086.49 ÊããŒã Á¹ã¾ãñ ãäªÔãî¶ã ¾ãñ¦ããñ. ¦ãÀ ºããè¡ ãä•ãÊÖ¿ããÞãã 31981.32 ÊããŒã Á¹ã¾ãñ ‚ããÖñ. Àã•¾ããÞ¾ãã 

¦ãìÊã¶ãñ¦ã ¦ããñ ŒãÞãÃ (5.10) ›‡ã‹‡ãñŠ ŒãÞãÃ 2001

ŒãÞããÃÍããè Íãñ‡ãŠ¡ã ¹ãÆ½ãã¥ã (13.28) 

1992.11 ÊããŒã Á¹ã¾ãñ ¦ããñ †‡ãîŠ¥ã Àã

2003-04 ¾ãã ÔããÊããè 7713.23 ÊããŒã Á

ÊããŒã Á¹ã¾ãñ (1058) ›‡ã‹‡ãñŠ, 2004

2006-07 ¾ãã ÔããÊããè 839.10 ÊããŒã Á

ÊããŒã Á¹ã¾ãñ (3.45) ›‡ã‹‡ãñŠ, Ôã¶ã 2005

08 ¾ãã ÔããÊããè 1708.07 ÊããŒã Á

Á¹ã¾ãñ (2.47) ›‡ã‹‡ãñŠ Ìã Ôã¶ã 2010

 ¦ã‡ã‹¦ãã ‰ãŠ. 1  ÌãÀãèÊã ‚ã¼¾ããÔããÌãÂ¶ã Ô

02 ¾ãã ÌãÓããÃÔããŸãèÞã Àã•¾ããÞ¾ãã ¦ãìÊã¶ãñ¦ã ÔãÌããÃ¦ã 

¦ãìÊã¶ãñ¦ã 2005-06 ¹ããÔãî¶ã ¦ãñ 2011

ØãñÊ¾ããÞãñ Ô¹ãÓ› ãäªÔãî¶ã ¾ãñ¦ãñ. ºããè¡ ãä
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ºããè¡ ãä•ãÊÖã  ½ãÖãÀãÓ›á Àã•¾ã  
ãä•ãÊÖ¿ããÞãñ Àã•¾ããÞ¾ãã 

ŒãÞããÃÍããè Íãñ
3630.16 34285.96 

7713.23 68809.90 

6124.91 59479.43 

1471.14 44350.91 

839.10 49144.63 

1708.07 76621.95 

1897.01 52955.58 

1831.18 66222.14 

Ô¨ããñ¦ã - ãä•ãÊÖã ‡ãðŠÓããè ‚ããä£ãàã‡ãŠ ‡ãŠã¾ããÃÊã¾ã, ºããè¡ 

 
ãŠ. 1 ½ã£¾ãñ ºããè¡ ãä•ãÊÖ¿ãã¦ã Ìã ½ãÖãÀãÓ›È Àã•¾ãã¦ã ¹ãã¥ãÊããñ› àãñ¨ããÌãÀ Ôã¶ã 2000

ãŠãÊããÌã£ããè½ã£¾ãñ ¢ããÊãñÊãã ŒãÞãÃ ªÍãÃãäÌãÊãñÊãã ‚ããÖñ. ¦¾ãã¶ãìÔããÀ ½ãÖãÀãÓ

626086.49 ÊããŒã Á¹ã¾ãñ ãäªÔãî¶ã ¾ãñ¦ããñ. ¦ãÀ ºããè¡ ãä•ãÊÖ¿ããÞãã 31981.32 ÊããŒã Á¹ã¾ãñ ‚ããÖñ. Àã•¾ããÞ¾ãã 

‹‡ãñŠ ŒãÞãÃ 2001-02 ¾ãã ÔããÊããè 3296.52 ÊããŒã Á¹ã¾ãñ

ãÆ½ãã¥ã (13.28) ›‡ã‹‡ãñŠ †Ìã¤ã ‚ããÖñ. ¦ãÀ ÔãÌããÃ¦ã ‡ãŠ½ããè Ôã¶ã 2011

†‡ãîŠ¥ã Àã•¾ããÞ¾ãã ŒãÞããÃÍããè Íãñ‡ãŠ¡ã (1.59) ›‡ã‹‡ãñŠ †Ìã¤ñ ãäªÔãî¶ã ¾ãñ¦ãñ. ¦ãÔãñÞã Ôã¶ã 

ãÊããè 7713.23 ÊããŒã Á¹ã¾ãñ (11.20) ›‡ãŠ‡ãñŠ, 2002-03 ¾ãã ÔããÊããè 3630.16 

ãñŠ, 2004-05 ¾ãã ÔããÊããè 6124.91 ÊããŒã Á¹ã¾ãñ (10.29) 

07 ¾ãã ÔããÊããè 839.10 ÊããŒã Á¹ã¾ãñ (1.70) ›‡ã‹‡ãñŠ, 2009-10 ¾ãã ÔããÊããè 1831.19 

ãñŠ, Ôã¶ã 2005-06 ½ã£¾ãñ 1471.14 ÊããŒã Á¹ã¾ãñ (.31) 

08 ¾ãã ÔããÊããè 1708.07 ÊããŒã Á¹ã¾ãñ (2.84) ›‡ã‹‡ãñŠ, 2008-09 Þ¾ãã ÔããÊããè 1897.01 ÊããŒã 

ãñŠ Ìã Ôã¶ã 2010-11 ¾ãã ÔããÊããè 1388.34 ÊããŒã Á¹ã¾ãñ (2.09) ›

‚ã¼¾ããÔããÌãÂ¶ã Ô¹ãÓ› Öãñ¦ãñ ‡ãŠãè, ºããè¡ ãä•ãÊÖ¿ãã¦ããèÊã ¹ãã¥ãÊããñ

¾ããÞ¾ãã ¦ãìÊã¶ãñ¦ã ÔãÌããÃ¦ã •ããÔ¦ã ŒãÞãÃ 13.28 ›‡ã‹‡ãñŠ †Ìã¤ã ŒãÞãÃ 

06 ¹ããÔãî¶ã ¦ãñ 2011-2012 (10 ÌãÓããÃ¦ã) ÔãªÀãèÊã ŒãÞããÃÞããè 

ãäªÔãî¶ã ¾ãñ¦ãñ. ºããè¡ ãä•ãÊÖ¿ãã¦ããèÊã ¹ãã¥ãÊããñ› àãñ̈ ã ãäÌã‡ãŠãÔã Ìãã¤Ìã¥¾ããÔããŸãè Ìã Íãñ¦ããèÊãã 
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ãä•ãÊÖ¿ããÞãñ Àã•¾ããÞ¾ãã 
ŒãÞããÃÍããè Íãñ‡ãŠ¡ã ¹ãÆ½ãã¥ãñ  

10.58 

11.20 

10.29 

03.31 

1.70 

2.84 

2.47 

3.45 

àãñ¨ããÌãÀ Ôã¶ã 2000-01 ¦ãñ 

ããÖñ. ¦¾ãã¶ãìÔããÀ ½ãÖãÀãÓ›È Àã•¾ããÞãã †‡ãîŠ¥ã ŒãÞãÃ 

626086.49 ÊããŒã Á¹ã¾ãñ ãäªÔãî¶ã ¾ãñ¦ããñ. ¦ãÀ ºããè¡ ãä•ãÊÖ¿ããÞãã 31981.32 ÊããŒã Á¹ã¾ãñ ‚ããÖñ. Àã•¾ããÞ¾ãã 

02 ¾ãã ÔããÊããè 3296.52 ÊããŒã Á¹ã¾ãñ ¦¾ããÞãñ Àã•¾ããÞ¾ãã 

ãŠ½ããè Ôã¶ã 2011-12 ¾ãã ÔããÊããè 

Ìã¤ñ ãäªÔãî¶ã ¾ãñ¦ãñ. ¦ãÔãñÞã Ôã¶ã 

03 ¾ãã ÔããÊããè 3630.16 

ã¾ãñ (10.29) ›‡ã‹‡ãñŠ, Ôã¶ã 

10 ¾ãã ÔããÊããè 1831.19 

ã¾ãñ (.31) ›‡ã‹‡ãñŠ, 2007-

09 Þ¾ãã ÔããÊããè 1897.01 ÊããŒã 

11 ¾ãã ÔããÊããè 1388.34 ÊããŒã Á¹ã¾ãñ (2.09) ›‡ã‹‡ãñŠ †Ìã¤ã ‚ããÖñ.  

ãã¥ãÊããñ› àãñ¨ããÌãÀ 2001-

Ìã¤ã ŒãÞãÃ ‡ãñŠÊ¾ããÞãñ ãäªÔãî¶ã ¾ãñ¦ãñ. ¾ãã 

2012 (10 ÌãÓããÃ¦ã) ÔãªÀãèÊã ŒãÞããÃÞããè ›‡ã‹‡ãñŠÌããÀãè ‡ãŠ½ããè Öãñ¦ã 

ãŠãÔã Ìãã¤Ìã¥¾ããÔããŸãè Ìã Íãñ¦ããèÊãã ¹ãã¥ããè ¹ãìÀÌãŸã 
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‡ãŠÀ¥¾ããÔããŸãè •ããä½ã¶ããè¦ããèÊã ¹ãã¥¾ããÞããè ¹ãã¦ãßãè Ìãã¤ãäÌã¥¾ããÔããŸãè, •ããä½ã¶ããèÞããè £ãî¹ã ©ããâºãÌã¥¾ããÔããŸãè ºããè¡ ãä•ãÊÖ¿ãã¦ã 

¹ãã¥ãÊããñ› àãñ¨ã ãäÌã‡ãŠãÔããÌãÀ ‚ãã¥ãŒããè¶ã ŒãÞãÃ 

Ôã¶ã 2001-02 ¾ãã ÔããÊããè ¢ãÊããñÊãã Œã

12 ¾ãã ÔããÊããè 1.59 ›‡ã‹‡ãñŠ ¢ããÊãñÊãã 

03 ÔããÊããè 10.58 ›‡ã‹‡ãñŠ, 2004

2006-07 ÔããÊããè 1.70 ›‡ã‹‡

2007-08 ÔããÊããè 2.84 ›‡ã‹‡

†Ìã¤ã ŒãÞãÃ ¢ããÊ¾ããÞãñ ãäªÔãî¶ã ¾ãñ¦ãñ. 

 ºããè¡ ãä•ãÊÖ¿ãã¦ã ¹ãã¥ãÊããñ› 

‡ãñŠÊããè ØãñÊããè. ãä•ãÊÖ¿ãã¦ã ¹ãã¥ãÊããñ› 

ÀãºãÌãÊãñÊ¾ãã ÔãÌãÃ ¾ããñ•ã¶ããÌãÀãèÊã ¢ããÊãñÊãã ŒãÞãÃ

ºããè¡ ãä•ãÊÖ¿ãã¦ã ¹ãã¥ãÊããñ

‚ã. 
‰ãŠ. ¾ããñ•ã¶ãã  2001-

2002 

2003
2004

1 
Àã•¾ã 

¹ãìÀÔ‡ãðŠ¦ã 
¾ããñ•ã¶ãã  

„.¶ãã. 12.44
(0.16)

2 
‡ãòŠ³ 

¹ãìÀÔ‡ãðŠ¦ã 
¾ããñ•ã¶ãã  

„.¶ãã. 396.41
(5.13)

3 
ãä•ãÊÖãÔ¦ãÀ 
¾ããñ•ã¶ãã  „.¶ãã. 

7305.03
(94.69)

  †‡ãîŠ¥ã  - 
7713.88

(100) 
Ô¨ããñ¦ã : ºããè¡ ãä•ãÊÖã ½ãðª Ôãâ£ããÀ¥ã ‡ãŠã½ããÌãÀãèÊã ŒãÞããÃÞãã 
›ãè¹ã : 1) ‡ãâŠÔãã¦ããèÊã ‚ãã‡ãŠ¡ñ †ñ‡ãŠãñ¥ããÍããè ›‡ã‹‡ãñŠÌããÀãè ªÍãÃãäÌã¦ãã¦ã. 2) 

 

 ¦ã‡ã‹¦ãã ‰ãŠ. 2 ½ã£¾ãñ ºããè¡ ã

¦ã¹ãÍããèÊã ªÍãÃãäÌãÊãñÊãã ‚ãÔãì¶ã ¦¾ãã½ã£¾ãñ Àã

2001-02 ¦ãñ 2010-11 ¾ãã 
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ä½ã¶ããè¦ããèÊã ¹ãã¥¾ããÞããè ¹ãã¦ãßãè Ìãã¤ãäÌã¥¾ããÔããŸãè, •ããä½ã¶ããèÞããè £ãî¹ã ©ããâºãÌã¥¾ããÔããŸãè ºããè¡ ãä•ãÊÖ¿ãã¦ã 

ãã¥ãŒããè¶ã ŒãÞãÃ ‡ãŠÀ¥¾ããÞããè ‚ããÌãÍ¾ã‡ãŠ¦ãã ‚ããÖñ ‚ãÔãñ ½ãÊãã Ìãã

02 ¾ãã ÔããÊããè ¢ãÊããñÊãã ŒãÞãÃ ÔãÌããÃ¦ã •ããÔ¦ã 13.28 ›‡ã‹‡ãñŠ ¦ãÀ ÔãÌããÃ¦ã 

ãñŠ ¢ããÊãñÊãã ‚ããÖñ. ¦ãÔãñÞã ‚ã¶ãì‰ãŠ½ãñ 2003-04 ÔããÊããè 11.20 

ãñŠ, 2004-05 ÔããÊããè 10.29 ›‡ã‹‡ãñŠ, 2000-01 ÔããÊããè 6.17 

ã‹‡ãñŠ, 2009-10 ÔããÊããè 3.45 ›‡ã‹‡ãñŠ, 2005-06 ÔããÊããè 3.31 

ã‹‡ãñŠ, 2008-09 ÔããÊããè 2.47 ›‡ã‹‡ãñŠ Ìã 2010-

Ìã¤ã ŒãÞãÃ ¢ããÊ¾ããÞãñ ãäªÔãî¶ã ¾ãñ¦ãñ.  

ºããè¡ ãä•ãÊÖ¿ãã¦ã ¹ãã¥ãÊããñ› àãñ¨ã „¹ãÞãããäÀ¦ã ‡ãŠã½ãñ ‚ã¶ãìªã¶ããÞ¾ãã ÔÌãÁ¹ãã¦ã ãäÌããäÌã£ã ¾ããñ

› àãñ¨ã ãäÌãÓã¾ã‡ãŠ ÀãºãÌãÊãñÊ¾ãã 1991-92 ¦ãñ 2010

ÀãºãÌãÊãñÊ¾ãã ÔãÌãÃ ¾ããñ•ã¶ããÌãÀãèÊã ¢ããÊãñÊãã ŒãÞãÃ ¦ã‡ã‹¦ãã ‰ãŠ½ããâ‡ãŠ 2  ½ã£¾ãñ ªãŒããäÌã¥¾ãã¦ã ‚ããÊãñÊãã 

¦ã‡ã‹¦ãã ‰ãŠ. 2  
ãã¥ãÊããñ› àãñ¨ã ãäÌã‡ãŠãÔããÞ¾ãã ãäÌããäÌã£ã ¾ããñ•ã¶ãñÌãÀ ¢ããÊãñÊ¾ãã ŒãÞãÃ 

(1991-92 ¦ãñ 2010-11)  

2003-
2004 

 

2004-
2005 

2006-
2007 

2007-
2008 

12.44 
(0.16) 

33.48 
(0.54) 

75.29 
(5.11) 

1236.65 
(72.80)  

396.41 
(5.13) 

189.7 
(3.09) 

47.57 
(3.23) 

123.29 
(7.26)  

7305.03 
(94.69) 

5901.06 
(96.35) 

1348.57 
(91.65) 

338.13 
(19.91)  

7713.88 
(100)  

6124.23 
(100)  

1471.43 
(100)  

1698.07 
(100)  

ãŠã½ããÌãÀãèÊã ŒãÞããÃÞãã ‚ãÖÌããÊã Ôã¶ã 1991-92-2010-11 
ãñŠÌããÀãè ªÍãÃãäÌã¦ãã¦ã. 2) „.¶ãã.=„¹ãÊãº£ã ¶ããÖãè.  

ãŠ. 2 ½ã£¾ãñ ºããè¡ ãä•ãÊÖ¿ãã¦ããèÊã ¹ãã¥ãÊããñ› àãñ̈ ã ãäÌã‡ãŠãÔããÞ¾ãã ãäÌããäÌã£ã ¾ããñ

ãÔãì¶ã ¦¾ãã½ã£¾ãñ Àã•¾ã¹ãìÀÔ‡ãðŠ¦ã ¾ããñ•ã¶ãã, ‡ãòŠ³ ¹ãìÀÔ‡ãðŠ¦ã ¾ããñ•ã¶ãã Ìã ãä

11 ¾ãã ‡ãŠãÊããÌã£ããè½ã£¾ãñ ‡ãñŠÊãñÊ¾ãã ŒãÞããÃÞããè ½ãããäÖ¦ããè ªÍãÃãäÌãÊãñÊããè 
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ä½ã¶ããè¦ããèÊã ¹ãã¥¾ããÞããè ¹ãã¦ãßãè Ìãã¤ãäÌã¥¾ããÔããŸãè, •ããä½ã¶ããèÞããè £ãî¹ã ©ããâºãÌã¥¾ããÔããŸãè ºããè¡ ãä•ãÊÖ¿ãã¦ã 

ãÔãñ ½ãÊãã Ìãã›¦ãñ.  

ãñŠ ¦ãÀ ÔãÌããÃ¦ã ‡ãŠ½ããè 2011-

04 ÔããÊããè 11.20 ›‡ã‹‡ãñŠ, 2002-

01 ÔããÊããè 6.17 ›‡ã‹‡ãñŠ, 

06 ÔããÊããè 3.31 ›‡ã‹‡ãñŠ, 

-11 ÔããÊããè 2.09 ›‡ã‹‡ãñŠ 

ãã¦ã ãäÌããäÌã£ã ¾ããñ•ã¶ããÞ¾ãã ½ãã£¾ã½ãã¦ãî¶ã 

92 ¦ãñ 2010-11 ¹ã¾ãÄ¦ã ãä•ãÊÖ¿ãã¦ã 

ããÊãñÊãã ‚ããÖñ.  

ã¶ãñÌãÀ ¢ããÊãñÊ¾ãã ŒãÞãÃ  

(ŒãÞãÃ ÊããŒã Á¹ã¾ãã¦ã)  
2008-
2009 

2010-
2011 

930.95 
(54.61) 

983.05 
(49.76) 

771.28 
(45.24) 

728.09 
(36.85) 

2.49 
(0.14)  

264.26 
(13.37) 

1704.72 
(100)  

1975.40 
(100)  

ãŠãÔããÞ¾ãã ãäÌããäÌã£ã ¾ããñ•ã¶ããÌãÀ ¢ããÊãñÊ¾ãã ŒãÞããÃÞãã 

ã¶ãã Ìã ãä•ãÊÖãÔ¦ãÀ ¾ããñ•ã¶ãã ¾ããÞããè 

ãñŠÊãñÊ¾ãã ŒãÞããÃÞããè ½ãããäÖ¦ããè ªÍãÃãäÌãÊãñÊããè ‚ããÖñ.  
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¦ã‡ã‹¦¾ãã¦ã ªÍãÃãäÌãÊ¾ãã¹ãÆ½ãã¥ãñ Ôã¶ã 2001

3383.20 ÊããŒã Á¹ã¾ãñ ‚ããÖñ. Ôã¶ã 2003

ãäÌã‡ãŠãÔããÞ¾ãã ãäÌããäÌã£ã ¾ããñ•ã¶ããÌãÀ ¢ããÊãñÊãã 

ãä•ãÊÖãÔ¦ãÀ ¾ããñ•ã¶ããÌãÀ 7305.03 ÊããŒã Á

¾ããñ•ã¶ãã ¾ããÌãÀ 12.44 ÊããŒã Á

(5.13) ›‡ãŠ‡ãñŠ †Ìã¤ã ¢ããÊ¾ããÞãñ ãäªÔãî¶ã ¾ãñ¦ãñ. 

  ¦ã‡ã‹¦ãã ‰ãŠ.2  ½ã£¾ãñ ªÍãÃãäÌãÊ¾ãã 

ãäÌã‡ãŠãÔããÞ¾ãã ãäÌããäÌã£ã ¾ããñ•ã¶ããÌãÀ ¢ããÊãñÊãã 

ãä•ãÊÖãÔ¦ãÀ ¾ããñ•ã¶ãã 5901.06 ÊããŒã Á

33.48 ÊããŒã Á¹ã¾ãñ (0.54) 

›‡ã‹‡ãñŠ †Ìã¤ã ¢ããÊ¾ããÞãñ ãäªÔãî¶ã ¾ãñ¦ãñ.

 Ôã¶ã 2006-07 ¾ãã ÌãÓããÃ¦ã ºããè¡ ãä

†‡ãîŠ¥ã ŒãÞãÃ 1471.43 ÊããŒã Á¹ã¾ãñ ¾ãã½ã£¾ãñ ÔãÌããÃ¦ã •ããÔ¦ã ãä•ãÊÖã Ô¦ãÀ ¾ããñ•ã¶ãã 1348.57 ÊããŒã Á¹ã¾ãñ 

(91.65) ›‡ã‹‡ãñŠ ¦ãÀ ÔãÌããÃ¦ã ‡ãŠ½ããè 

¦ãÀ Àã•¾ã ¹ãìÀÔ‡ãðŠ¦ã ¾ããñ•ã¶ãã 75.29 Êã

2007-08 ¾ãã ÌãÓããÃ¦ã ºããè¡ ãä•ãÊÖ¿ãã¦ããèÊã 

1698.07 ÊããŒã Á¹ã¾ãñ †Ìã¤ã 

(72.80) ›‡ã‹‡ãñŠ †Ìã¤ã ‚ããÖñ. ¦ãÀ ÔãÌããÄ¦ã 

†Ìã¤ã ‚ããÖñ Ìã ãä•ãÊÖã Ô¦ãÀ ¾ããñ•ã¶ãã 338.13 ÊããŒã Á

 Ôã¶ã 2008-2009 ¾ãã ÌãÓããÃ¦ã ºããè¡ ãä

¢ããÊãñÊ¾ãã †‡ãîŠ¥ã ŒãÞãÃ 1704.72 ÊããŒã Á

930.95 ÊããŒã Á¹ã¾ãñ (54.61) ›‡

Á¹ã¾ãñ (0.14) ›‡ã‹‡ãñŠ †Ìã¤ã ‚ããÖñ. ¦ãÀ 

¢ããÊ¾ããÞãñ ãäªÔãî¶ã ¾ãñ¦ãñ. ¦ãÔãñÞã ¦ã‡

¹ãã¥ãÊããñ› àãñ¨ã ãäÌã‡ãŠãÔããÞ¾ãã ãäÌããäÌã£ã ¾ããñ

¦¾ãã½ã£¾ãñ ÔãÌããÃ¦ã •ããÔ¦ã Àã•¾ã ¹ãìÀÔ
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ãÆ½ãã¥ãñ Ôã¶ã 2001-02 ¾ãã ÌãÓããê ãä•ãÊÖ¿ãã¦ã ÔãÌãÃ ¾ããñ•ã¶ãñÌãÀ 

3383.20 ÊããŒã Á¹ã¾ãñ ‚ããÖñ. Ôã¶ã 2003-04 ¾ãã ‡ãŠãÊããÌã£ããè½ã£¾ãñ ºããè¡ ãä•ãÊÖ¿ãã¦ã ¹ãã¥ãÊããñ› àãñ¨ã 

ã¶ããÌãÀ ¢ããÊãñÊãã †‡ãîŠ¥ã ŒãÞãÃ 7713.89 ÊããŒã Á¹ã¾ãñ ‚ããÖñ. ¦¾ãã½ã£¾ãñ ÔãÌããÃ¦ã 

ã¶ããÌãÀ 7305.03 ÊããŒã Á¹ã¾ãñ (94.69) ›‡ã‹‡ãñŠ †Ìã¤ã ‚ããÖñ.  

ã¶ãã ¾ããÌãÀ 12.44 ÊããŒã Á¹ã¾ãñ (0.16) ›‡ã‹‡ãñŠ Ìã ‡ãòŠ³¹ãìÀÔ‡ãðŠ¦ã ¾ããñ•ã¶ãã ¾ããÌãÀ 396.41 ÊããŒã Á

Ìã¤ã ¢ããÊ¾ããÞãñ ãäªÔãî¶ã ¾ãñ¦ãñ.  

ãŠ.2  ½ã£¾ãñ ªÍãÃãäÌãÊ¾ãã ¹ãÆ½ãã¥ãñ Ôã¶ã 2004-2005 ¾ãã ÌãÓããÃ¦ã ºããè¡ ãä•ãÊÖ

ã¶ããÌãÀ ¢ããÊãñÊãã †‡ãîŠ¥ã ŒãÞãÃ 6124.23 ÊããŒã Á¹ã¾ãñ ‚ããÖñ. ¦¾ãã½ã£¾ãñ ÔãÌããÃ¦ã 

ã¶ãã 5901.06 ÊããŒã Á¹ã¾ãñ (96.35) ›‡ã‹‡ãñŠ ¦ãÀ ÔãÌããÃ¦ã ‡ãŠ½ããè Àã

ã¾ãñ (0.54) ›‡ã‹‡ãñŠ †Ìã¤ã ‚ããÖñ Ìã ‡ãòŠ³ ¹ãìÀÔ‡ãðŠ¦ã ¾ããñ•ã¶ãã 189.7 ÊããŒã Á

Ìã¤ã ¢ããÊ¾ããÞãñ ãäªÔãî¶ã ¾ãñ¦ãñ. 

07 ¾ãã ÌãÓããÃ¦ã ºããè¡ ãä•ãÊÖ¿ãã¦ã ¹ãã¥ãÊããñ› àãñ¨ã ãäÌã‡ãŠãÔããÞ¾ãã ãäÌããäÌã£ã ¾ããñ

ãîŠ¥ã ŒãÞãÃ 1471.43 ÊããŒã Á¹ã¾ãñ ¾ãã½ã£¾ãñ ÔãÌããÃ¦ã •ããÔ¦ã ãä•ãÊÖã Ô¦ãÀ ¾ããñ•ã¶ãã 1348.57 ÊããŒã Á¹ã¾ãñ 

ãŠ½ããè ‡ãòŠ³¹ãìÀÔ‡ãðŠ¦ã ¾ããñ•ã¶ãã 47.57 ÊããŒã Á¹ã¾ãñ (3.23) 

ã¶ãã 75.29 ÊããŒã Á¹ã¾ãñ (5.11) ›‡ã‹‡ãñŠ †Ìã¤ã ¢ããÊ¾ããÞãñ 

•ãÊÖ¿ãã¦ããèÊã ¹ãã¥ãÊããñ› àãñ̈ ã ãäÌã‡ãŠãÔããÞ¾ãã ãäÌããäÌã£ã ¾ããñ•ã¶ããÌãÀ ¢ããÊãñÊãã 

Ìã¤ã ‚ããÖñ. ¦¾ãã½ã£¾ãñ ÔãÌããÃ¦ã •ããÔ¦ã Àã•¾ã ¹ãìÀÔ‡ãðŠ¦ã ¾ããñ•ã¶ãã 1236.65 ÊããŒã Á

ããÖñ. ¦ãÀ ÔãÌããÄ¦ã ‡ãŠ½ããè ‡ãòŠ³¹ãìÀÔ‡ãðŠ¦ã ¾ããñ•ã¶ãã 123.29 ÊããŒã Á

ã¶ãã 338.13 ÊããŒã Á¹ã¾ã (19.91) ›‡ã‹‡ãñŠ †Ìã¤ã ¢ããÊ¾ããÞãñ ãäªÔãî¶

2009 ¾ãã ÌãÓããÃ¦ã ºããè¡ ãä•ãÊÖ¿ãã¦ããèÊã ¹ãã¥ãÊããñ› àãñ̈ ã ãäÌã‡ãŠãÔããÞ¾ãã ãäÌããäÌã£ã ¾ããñ

ãîŠ¥ã ŒãÞãÃ 1704.72 ÊããŒã Á¹ã¾ãñ †Ìã¤ã ‚ããÖñ. ¦¾ãã½ã£¾ãñ ÔãÌããÃ¦ã •ããÔ¦ã Àã

.61) ›‡ã‹‡ãñŠ †Ìã¤ã ‚ããÖñ. ¦ãÀ ÔãÌããÃ¦ã ‡ãŠ½ããè ãä•ãÊÖãÔ¦ãÀ ¾ããñ

ããÖñ. ¦ãÀ ‡ãòŠ³ ¹ãìÀÔ‡ãðŠ¦ã ¾ããñ•ã¶ãã 771.28 ÊããŒã Á¹ã¾ãñ (45.24) 

‡ã‹¦¾ãã½ã£¾ãñ ªÍãÃãäÌãÊ¾ãã¹ãÆ½ãã¥ãñ Ôã¶ã 2010-11 ¾ãã ÌãÓããÃ¦ã ºããè¡ ãä•ãÊÖ¿ãã¦ããèÊã 

ãŠãÔããÞ¾ãã ãäÌããäÌã£ã ¾ããñ•ã¶ããÌãÀ ¢ããÊãñÊãã †‡ãîŠ¥ã ŒãÞãÃ 1975.40 ÊããŒã Á

ãìÀÔ‡ãðŠ¦ã ¾ããñ•ã¶ãã 983.05 ÊããŒã Á¹ã¾ãñ (49.76) 
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ã¶ãñÌãÀ ‡ãñŠÊãñÊãã †‡ãìŠ¥ã ŒãÞãÃ 

ããè¡ ãä•ãÊÖ¿ãã¦ã ¹ãã¥ãÊããñ› àãñ¨ã 

ããÖñ. ¦¾ãã½ã£¾ãñ ÔãÌããÃ¦ã •ããÔ¦ã 

 ÔãÌããÃ¦ã ‡ãŠ½ããè Àã•¾ã¹ãìÀÔ‡ãðŠ¦ã 

ã¶ãã ¾ããÌãÀ 396.41 ÊããŒã Á¹ã¾ãñ 

2005 ¾ãã ÌãÓããÃ¦ã ºããè¡ ãä•ãÊÖ¿ãã¦ã ¹ãã¥ãÊããñ› àãñ̈ ã 

ããÖñ. ¦¾ãã½ã£¾ãñ ÔãÌããÃ¦ã •ããÔ¦ã 

ãŠ½ããè Àã•¾ã ¹ãìÀÔ‡ãðŠ¦ã ¾ããñ•ã¶ãã 

ã¶ãã 189.7 ÊããŒã Á¹ã¾ãñ (3.09) 

ãŠãÔããÞ¾ãã ãäÌããäÌã£ã ¾ããñ•ã¶ããÌãÀ ¢ããÊãñÊãã 

ãîŠ¥ã ŒãÞãÃ 1471.43 ÊããŒã Á¹ã¾ãñ ¾ãã½ã£¾ãñ ÔãÌããÃ¦ã •ããÔ¦ã ãä•ãÊÖã Ô¦ãÀ ¾ããñ•ã¶ãã 1348.57 ÊããŒã Á¹ã¾ãñ 

ã¾ãñ (3.23) ›‡ã‹‡ãñŠ †Ìã¤ã ‚ããÖñ. 

Ìã¤ã ¢ããÊ¾ããÞãñ ‚ãã¤ßî¶ã ¾ãñ¦ãñ. Ôã¶ã 

ã¶ããÌãÀ ¢ããÊãñÊãã †‡ãîŠ¥ã ŒãÞãÃ 

ã¶ãã 1236.65 ÊããŒã Á¹ã¾ãñ 

ã¶ãã 123.29 ÊããŒã Á¹ã¾ãñ (7.26) ›‡ã‹‡ãñŠ 

Ìã¤ã ¢ããÊ¾ããÞãñ ãäªÔãî¶ã ¾ãñ¦ãñ.  

ãŠãÔããÞ¾ãã ãäÌããäÌã£ã ¾ããñ•ã¶ããÌãÀ 

ããÔ¦ã Àã•¾ã ¹ãìÀÔ‡ãðŠ¦ã ¾ããñ•ã¶ãã 

ãÊÖãÔ¦ãÀ ¾ããñ•ã¶ãã 2.49 ÊããŒã 

ã¾ãñ (45.24) ›‡ã‹‡ãñŠ †Ìã¤ã 

11 ¾ãã ÌãÓããÃ¦ã ºããè¡ ãä•ãÊÖ¿ãã¦ããèÊã 

ãîŠ¥ã ŒãÞãÃ 1975.40 ÊããŒã Á¹ã¾ãñ †Ìã¤ã ‚ããÖñ. 

ã¾ãñ (49.76) ›‡ã‹‡ãñŠ †Ìã¤ã ‚ããÖñ.  ¦ãÀ 
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ÔãÌããÃ¦ã ‡ãŠ½ããè ãä•ãÊÖãÔ¦ãÀ ¾ããñ•ã¶ãã 264.26 ÊããŒã Á

¾ããñ•ã¶ãã 728.09 ÊããŒã Á¹ã¾ãñ (36.85) 

 ¦ã‡ã‹¦ãã ‰ãŠ. 2 ÌãÂ¶ã ‚

2004-05 Ìã 2006-07 ¾ãã ÌãÓããÃ¦ã ÔãÌããÃ¦ã 

96.35 ›‡ã‹‡ãñŠ, 91.65 ›‡ã‹‡

ŒãÞããÃÞãñ ¹ãÆ½ãã¥ã ‡ãŠ½ããè ãäªÔãî¶ã ¾ãñ¦ãñ. 1991

‡ãñŠÊãñÊ¾ãã ŒãÞããÃÞãñ ¹ãÆ½ãã¥ãñ Ìãã¤Êãñ 

ãäªÔãî¶ã ¾ãñ¦ãñ. 2003-04 ¦ãñ 2007

ÔãÌããÃ¦ã ‡ãŠ½ããè ŒãÞãÃ ‡ãòŠ³ ¹ãìÀÔ‡ãðŠ¦ã ¾ããñ

 

Ôãâª¼ãÃ ÔãîÞããè :  

1. ½ãã£ãÌã ãäÞã¦ãßñ (2010): ½ãÖãÀãÓ›È ãä

ãä¹ãâÆ›ÌãñÊã ƒâ›À¶ãùÍã¶ãÊã, ‚ããõÀâØããºããª. 

2. Àã½ãÞãâ³ ½ããñÀÌãâÞããè‡ãŠÀ-¹ãã¥ããè ›âÞããƒÃÌãÀ „¹ãã¾ã ‚ã½ãð¦ã £ããÀã, •ãÊãÔããàãÀ¦ãã 2006, £ããÀããä¹ãâÆ›À ¹ãÆã.ãäÊã., 

½ãìâºãƒÃ.  

3. ÜããÀñ, Ñããè. ½ãì‡ãîâŠª (2000): ÔãÖ¼ããØããè 

¹ãÆ‡ãŠãÍã¶ã, ¶ãããäÎã‡ãŠ  

4. Ôãì¾ãÃÌãâÍããè, ‚ãÂ¥ã (2003): ¼ãî

5. ½ãð³ã Ôãâ£ããÀ¥ã Ìã ¹ãã¥ãÊããñ› àãñ̈ ã Ì¾

6. ½ãìÔããâ¡ñ, ¹ãÆã.ªñÍã½ãìŒã, 

‚ããõÀâØããºããª.  

7. ¹ããâ¡Ìã, À½ãñÍã (2010): ãä•ãÀã¾ã¦ã Íãñ¦ããè, ãäÔãâÞã¶ã Ôãã£ã¶ãã, ãä¹ãÆâ›ÌãñÊã ƒâ›À¶ãùÍã

‚ããõÀâØããºããª.  
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ã¶ãã 264.26 ÊããŒã Á¹ã¾ãñ (13.37) ›‡ã‹‡ãñŠ †Ìã¤ã 

ã¾ãñ (36.85) ›‡ã‹‡ãñŠ †Ìã¤ã ¢ããÊ¾ããÞãñ ãäªÔãî¶ã ¾ãñ¦ãñ. 

‚ãÔãñ ãäªÔãî¶ã ¾ãñ¦ãñ ‡ãŠãè, ¹ãã¥ãËãñ› àãñ¨ã ãäÌã‡ãŠãÔã ‡ãŠã½ããâÌãÀ Ôã¶ã 2003

07 ¾ãã ÌãÓããÃ¦ã ÔãÌããÃ¦ã ‚ããä£ã‡ãŠ ŒãÞãÃ ãä•ãÊÖãÔ¦ãÀ ¾ããñ•ã¶ããÌãÀ ‚

ã‹‡ãñŠ ¢ããÊãñÊãã ‚ããÖñ. ‡ãòŠ³ Ìã Àã•¾ã ¹ãìÀÔ‡ãŠÀ ¾ããñ•ã¶ãñ¦ã ¾ãã 

ãŠ½ããè ãäªÔãî¶ã ¾ãñ¦ãñ. 1991-2008 ¦ãñ 2010-2011 ¾ãã ‡ãŠãßã¦ã Àã

ãÆ½ãã¥ãñ Ìãã¤Êãñ ‚ãÔãî¶ã ¦ãñ †‡ãîŠ¥ã ŒãÞããÃÞ¾ãã ‚ã¶ãì‰ãŠ½ãñ 72.80, 54.61 Ìã 49.76% 

04 ¦ãñ 2007-08 ¾ãã ‡ãŠãßã¦ã ¦ãìÊã¶ãã¦½ã‡ãŠ ŒãÞããÃÞ¾ãã ›‡ã‹‡

ãðŠ¦ã ¾ããñ•ã¶ãñÞãã 3.23% †Ìã¤ã ãäªÔãî¶ã ¾ãñ¦ããñ.  

½ãã£ãÌã ãäÞã¦ãßñ (2010): ½ãÖãÀãÓ›È ãäÔãâÞã¶ã ÔãÖ¾ããñØã, ãäÔãâÞã¶ã àãñ̈ ããÞ¾ãã ¼ããÌããè ãäÌãÔ¦ããÀãè¦ã 

ãä¹ãâÆ›ÌãñÊã ƒâ›À¶ãùÍã¶ãÊã, ‚ããõÀâØããºããª.  

¹ãã¥ããè ›âÞããƒÃÌãÀ „¹ãã¾ã ‚ã½ãð¦ã £ããÀã, •ãÊãÔããàãÀ¦ãã 2006, £ããÀããä¹ãâÆ›À ¹ãÆã.ãäÊã., 

îâŠª (2000): ÔãÖ¼ããØããè ¹ãã¥ãÊããñ›àãñ¨ã ãäÌã‡ãŠãÔã ÖÔ¦ãØãÆâ©ã ÔãÖ¼ããØããè¾ã ãä¶ã¾ããñ

ãÂ¥ã (2003): ¼ãî•ãÊã¹ãì¶ã¼ãÃÀ¥ã ¹ã£ª¦ããè, Ôãã‡ãñŠ¦ã ¹ãÆ‡ãŠãÍã¶ã ‚ããõÀâØããºããª

½ãð³ã Ôãâ£ããÀ¥ã Ìã ¹ãã¥ãÊããñ› àãñ̈ ã Ì¾ãÌãÔ©ãã¹ã¶ã ãäÌã¼ããØã, ½ãÖãÀãÓ›È ÍããÔã¶ã  

ãÆã.ªñÍã½ãìŒã, ¹ãÆã.ÌãÀã¡ñ (2000): ¹ãã¥ãÊããñ› àãñ¨ãã¦ã ¹ããè‡ãŠ ãä¶ã¾ããñ

¹ããâ¡Ìã, À½ãñÍã (2010): ãä•ãÀã¾ã¦ã Íãñ¦ããè, ãäÔãâÞã¶ã Ôãã£ã¶ãã, ãä¹ãÆâ›ÌãñÊã ƒâ›À¶ãùÍã
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Ìã¤ã ‚ããÖñ. ¦ãÀ ‡ãòŠ³ ¹ãìÀÔ‡ãðŠ¦ã 

ãŠã½ããâÌãÀ Ôã¶ã 2003-04, 

‚ã¶ãì‰ãŠ½ãñ 94.69 ›‡ã‹‡ãñŠ, 

ã¶ãñ¦ã ¾ãã ‡ãŠãÊããÌã£ããè¦ã ‡ãñŠÊãñÊ¾ãã 

ãŠãßã¦ã Àã•¾ãã¹ãìÀÔ‡ãðŠ¦ã ¾ããñ•ã¶ãñ¦ã 

ãŠ½ãñ 72.80, 54.61 Ìã 49.76% 

‹‡ãñŠÌããÀãèÞãã ãäÌãÞããÀ ‡ãñŠÊ¾ããÔã 

ÔãâÞã¶ã ÔãÖ¾ããñØã, ãäÔãâÞã¶ã àãñ̈ ããÞ¾ãã ¼ããÌããè ãäÌãÔ¦ããÀãè¦ã ‡ãŠàãã, 

¹ãã¥ããè ›âÞããƒÃÌãÀ „¹ãã¾ã ‚ã½ãð¦ã £ããÀã, •ãÊãÔããàãÀ¦ãã 2006, £ããÀããä¹ãâÆ›À ¹ãÆã.ãäÊã., 

ãŠãÔã ÖÔ¦ãØãÆâ©ã ÔãÖ¼ããØããè¾ã ãä¶ã¾ããñ•ã¶ã-‚ã¹ãŠãù½ãÃ 

‚ããõÀâØããºããª 

ãŠ ãä¶ã¾ããñ•ã¶ã, Ôãã‡ãñŠ¦ã ¹ãÆ‡ãŠãÍã¶ã, 

¹ããâ¡Ìã, À½ãñÍã (2010): ãä•ãÀã¾ã¦ã Íãñ¦ããè, ãäÔãâÞã¶ã Ôãã£ã¶ãã, ãä¹ãÆâ›ÌãñÊã ƒâ›À¶ãùÍã¶ãÊã ¹ãÆã.ãäÊã. 
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ºããè¡ ãä•ãÊÛãã¦ããèÊã ÖÌãã½ãã¶ã: 

 

¹ãÆÔ¦ããÌã¶ãã:  

ÖÌãã½ãã¶ã Öãè ¼ããõØããñãäË‡ãŠ Ôãâ

ãäÌã¦ãÀ¥ã ªÍãÃÌã¦ãñ. ¦ãã¹ã½ãã¶ã, ‚ãã³Ã¦ãã, ÖÌãñÞãã ªãºã, ¹ã•ãÃ¶¾ã, ÌããÅ¾ããÞããè ã

ÖÌãã½ãã¶ãã¦ã Ôã½ããÌãñÍã Öãñ¦ããñ.  ‡ãŠãñ¥ã¦¾ããÖãè ãäŸ

ªãèÜãÃ‡ãŠãÊããè¶ã ¹ããäÀãäÔ©ã¦ããè¦ã •ããè ÔãÀãÔãÀãè 

¦ãã¹ã½ãã¶ã ‚ãããä¥ã ¹ã•ãÃ¶¾ã ‚ãããä¥ã ¹ã•ãÃ¶¾ã ªãèÜãÃ 

‚ãÔãñ ½Ö¥ã¦ãã¦ã. †Œãã²ãã ãäŸ‡ãŠã¥ãÞãñ ÖÌãã½ãã¶ã ãä¶ããäÍÞã¦ã 

Ôã¦ã¦ã ãä¶ãÀãèàã¥ã ‡ãñŠÊãñÊãñ ‚ãÔã¥ãñ ‚ããÌãÍ¾ã

¹ãð©ÌããèÌãÀ ÔãÌãÃ ãäŸ‡ãŠã¥ããè †‡

½ãã¶ãÊãñ •ãã¦ãã¦ã. ‡ãŠãÖãè ãäŸ‡ãŠã¥ããè ÖÌãã½ãã¶ã 

ÖÌãã½ãã¶ããÌãÀ ‚ãàããâÍã, Ôã½ãì³Ôã¹ãã›ãè¹ããÔãî¶ã „âÞããè, ¼ãî½ããè Ìã ¹ãã¥ããè ¾ããâÞãñ ãäÌã¦ãÀ¥ã, ¹ãÆÞããäÊã¦ã ÌããÀñ, Ôã½ãì³¹ãÆÌããÖ

Üã›‡ãŠãâÞãã ¹ãÆ¼ããÌã ¹ãã¡¦ããñ. 

ºããè¡ ãä•ãÊÛãã¦ããèÊã ÖÌãã½ãã¶ããÞ¾ãã Üã

 ºããè¡ ãä•ãÊÛãã¦ããèÊã ÖÌãã½ãã¶ããÞ¾ãã Üã

¦ãã¹ã½ãã¶ã:  

‡ãŠãñ¥ã¦¾ããÖãè ¹ãÆ‡ãŠãÀÞ¾ãã ãä

ãä¹ã‡ãŠãÔããŸãè ‚ãÔãñ ãäÌããäÍãÓ› ãä‡ãŠ½ãã¶ã ¦ãã

Öãñ…Þã Íã‡ãŠ¦ã ¶ããÖãè. ÔãÌãÃ ÀãÔãã¾ããä¶ã

Ô©ãã¶ã „Ó¥ã‡ãŠ›ãèºãâ£ããè¾ã ¹ãÆªñÍãã¦ããèË 
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ãÊÛãã¦ããèÊã ÖÌãã½ãã¶ã: †‡ãŠ ¼ããõØããñãäÊã‡ãŠ 

 

¹ãÆã. ¡ãù. Àã•ã¹ãâØãñ †½ã.•ããè.  
ãäÌã¼ããØã¹ãÆ½ãìŒã, ¼ãîØããñÊã ãäÌã¼ããØã,  

‚ãã¶ãâªÀãÌã £ããò¡ñ ½ãÖããäÌã²ããÊã¾ã, ‡ãŠ¡ã 
¦ãã. ‚ããÓ›ãè, ãä•ã. ºããè¡ 

ãŠ Ôãâ‡ãŠÊ¹ã¶ãã ¹ãð©ÌããèÞ¾ãã ¹ãðÓŸ¼ããØãã•ãÌãßãèË Ìãã¦ããÌãÀ¥ããÞ¾ãã ÔãÀãÔãÀãè ãäÔ©ã¦ããèÞãñ ãäÌãÍãñÓã 

ãäÌã¦ãÀ¥ã ªÍãÃÌã¦ãñ. ¦ãã¹ã½ãã¶ã, ‚ãã³Ã¦ãã, ÖÌãñÞãã ªãºã, ¹ã•ãÃ¶¾ã, ÌããÅ¾ããÞããè ãäªÍãã Ìã ÌãñØã, Ôãì¾ãÃ

ãŠãñ¥ã¦¾ããÖãè ãäŸ‡ãŠã¥ããè ªõ¶ãâãäª¶ã ÖÌãñÞãñ ‚ã¶ãñ‡ãŠ ÌãÓãó Ôã¦ã¦ã ãä¶ãÀãèàã¥ã 

ããè ÔãÀãÔãÀãè ‡ãŠã¤ÊãñÊããè ‚ãÔã¦ãñ ¦ããè ÔãÀãÔãÀãè ½Ö¥ã•ãñ ÖÌãã½ãã¶ã Öãñ¾ã. 

•ãÃ¶¾ã ªãèÜãÃ ‡ãŠãßãÔããŸãè •ããÔ¦ã ‚ãã¤ßÊ¾ããÔã ¦ãñ©ããèÊã ÖÌãã½ãã¶ã 

ãŠã¥ãÞãñ ÖÌãã½ãã¶ã ãä¶ããäÍÞã¦ã ‡ãŠÀ¥¾ããÔããŸãè ¦ãñ©ãñ Ôãã£ããÀ¥ã¹ã¥ãñ 30 ¦ãñ 35 ÌãÓãó ÖÌãñÞãñ 

ããÌãÍ¾ã‡ãŠ ‚ããÖñ. ÖÌãñÞ¾ãã ¦ãìÊã¶ãñ¦ã ÖÌãã½ãã¶ã Öñ ‚ããä£ã‡ãŠ Ô©ãã¾ããè ÔÌãÁ

†‡ãŠã ¹ãÆ‡ãŠãÀÞãñ ÖÌãã½ãã¶ã ‚ãã¤ß¦ã ¶ããÖãè. ¦¾ãã¦ããèÊã ¹ãŠÀ

ãè ÖÌãã½ãã¶ã „Ó¥ã Ìã ª½ã› ‚ãÔã¦ãñ ¦ãÀ ‡ãŠãÖãè ãäŸ‡ãŠã¥ããè ÖÌãã½ãã¶ã 

ÖÌãã½ãã¶ããÌãÀ ‚ãàããâÍã, Ôã½ãì³Ôã¹ãã›ãè¹ããÔãî¶ã „âÞããè, ¼ãî½ããè Ìã ¹ãã¥ããè ¾ããâÞãñ ãäÌã¦ãÀ¥ã, ¹ãÆÞããäÊã¦ã ÌããÀñ, Ôã½ãì³¹ãÆÌããÖ

ãÊÛãã¦ããèÊã ÖÌãã½ãã¶ããÞ¾ãã Üã›‡ãŠãâÞãã ‚ã¼¾ããÔã:  

ãÊÛãã¦ããèÊã ÖÌãã½ãã¶ããÞ¾ãã Üã›‡ãŠãâÞãã ‚ã¼¾ããÔã ¹ãì¤ãèÊã¹ãÆ½ãã¥ã ‡ãŠÀ¥¾ãã¦ã ‚ããÊãã 

ãŠãÀÞ¾ãã ãä¹ã‡ãŠãÔããŸãè ãäÌããäÍãÓ› ¦ãã¹ã½ãã¶ããÞããè ‚ããÌãÍ¾ã‡ãŠ¦ãã ‚

ãŠ½ãã¶ã ¦ãã¹ã½ãã¶ã ‚ããÌãÍ¾ã‡ãŠ ‚ãÔã¦ãñ. ¦¾ãã¹ãñàãã ‡ãŠ½ããè ¦ãã¹ã½ãã¶ã 

ãŠ¦ã ¶ããÖãè. ÔãÌãÃ ÀãÔãã¾ããä¶ã‡ãŠ Ìã ¼ããõãä¦ã‡ãŠ ¹ãÆãä‰ãŠ¾ãã ÞããËì ŸñÌã¥¾ããÞãñ ‡ãŠã¾ãÃ ¦ãã¹ã½ãã¶ã 

ãÆªñÍãã¦ããèË ‚ãÌãÓãÃ¥ã ØãÆÔ¦ã àãñ¨ãã¦ã ‚ããÖñ. ¦¾ãã½ãìßñ ‚ã¼¾ããÔãàãñ¨ãã¦ã ¦ãã
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ãŠ ‚ã¼¾ããÔã 

ãÌãßãèË Ìãã¦ããÌãÀ¥ããÞ¾ãã ÔãÀãÔãÀãè ãäÔ©ã¦ããèÞãñ ãäÌãÍãñÓã 

äªÍãã Ìã ÌãñØã, Ôãì¾ãÃ¹ãÆ‡ãŠãÍã ƒ¦¾ããªãè Üã›‡ãŠãÞãã 

ãŠ ÌãÓãó Ôã¦ã¦ã ãä¶ãÀãèàã¥ã ‡ãŠÁ¶ã Ìãã¦ããÌãÀ¥ããÞ¾ãã 

ãñ ÖÌãã½ãã¶ã Öãñ¾ã. †Œãã²ãã ãäŸ‡ãŠã¥ããè 

ãã¤ßÊ¾ããÔã ¦ãñ©ããèÊã ÖÌãã½ãã¶ã „Ó¥ã Ìã ª½ã› ‚ããÖñ, 

ã¥ãñ 30 ¦ãñ 35 ÌãÓãó ÖÌãñÞãñ 

ãŠ Ô©ãã¾ããè ÔÌãÁ¹ããÞãñ ‚ãÔã¦ãñ.  

ãŠÀ‡ãŠãâÌãÂ¶ã ÌãñØãÌãñØãßñ ¹ãÆ‡ãŠãÀ 

ãŠã¥ããè ÖÌãã½ãã¶ã „Ó¥ã Ìã ‡ãŠãñÀ¡ñ ‚ãÔã¦ãñ. 

ÖÌãã½ãã¶ããÌãÀ ‚ãàããâÍã, Ôã½ãì³Ôã¹ãã›ãè¹ããÔãî¶ã „âÞããè, ¼ãî½ããè Ìã ¹ãã¥ããè ¾ããâÞãñ ãäÌã¦ãÀ¥ã, ¹ãÆÞããäÊã¦ã ÌããÀñ, Ôã½ãì³¹ãÆÌããÖ ‚ããªãè 

ããÊãã ‚ããÖñ.  

‚ãÔã¦ãñ. ãå‡ãŠºãÖí¶ãã ¹ãÆ¦¾ãñ‡ãŠ 

ã½ãã¶ã ‚ãÔãÊ¾ããÔã ãä¹ã‡ãŠãÞããè Ìãã¤ 

ã½ãã¶ã ‡ãŠÀ¦ãñ. ºããè¡ ãä•ãÊÛããÞãñ 

ã¼¾ããÔãàãñ¨ãã¦ã ¦ãã¹ã½ãã¶ã •ããÔ¦ã ‚ããÖñ. 
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¦ã‡ã‹¦ãã ‰ãŠ. 1 ½ã£¾ãñ ºããè¡ ãä•ãÊÛããÞ¾ãã ¦ãã

ªÍãÃãäÌã¥¾ãã¦ã ‚ããÊããè ‚ããÖñ.  

ºããè¡ ãä•ãÊÖã 

ÌãÓãÃ 

2001 

2002 

2003 

2004 

2005 

2006 

2007 

2008 

2009 

2010 

2011 

2012 

2013 

2014 

2015 

Ô¨ããñ¦ã: ãä•ãÊÖã ‚ãããä©ãÃ
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ãÊÛããÞ¾ãã ¦ãã¹ã½ãã¶ããÞããè Ôã¶ã 2001 ¦ãñ 2015 ¹ã¾ãÄ¦ãÞããè 

¦ã‡ã‹¦ãã ‰ãŠ. 1 

ºããè¡ ãä•ãÊÖã - ¦ãã¹ã½ãã¶ã (Ôã¶ã 2001 ¦ãñ 2015) 

‡ãŠ½ããÊã ¦ãã¹ã½ãã¶ã (0C) ãä‡ãŠ½ãã¶ã ¦ãã¹ã½ãã¶ã (

35 10

35 11

36 10

35 12

35 13

36 12

37 14

36 13

36 15

37 15

36 15

38 14

38 15

38 15

38 15

ãããä©ãÃ‡ãŠ Ìã Ôãã½ãããä•ã‡ãŠ Ôã½ããËãñÞã¶ã, ºããè¡ ãä•ãÊÖã (2001 ¦ãñ 2015)
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ã¾ãÄ¦ãÞããè ‚ãã‡ãŠ¡ñÌããÀãè •ã½ãã ‡ãŠÁ¶ã 

 

ã½ãã¶ã (0C) 

10 

11 

10 

12 

13 

12 

14 

13 

15 

15 

15 

14 

15 

15 

15 

ãÊÖã (2001 ¦ãñ 2015) 
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 ¦ã‡ã‹¦ãã ‰ãŠ. 1 ½ã£ããèÊã ¦ãã¹

¦ãã¹ã½ãã¶ãã¦ã Ôãã¦ã¦¾ãã¶ãñ Ìãã¤ Öãñ¦ã ‚ããÖñ. Ôã¶ã 2001 ½ã£¾ãñ ãä•ãÊÛãã½ã£¾ãñ ÔãÀãÔãÀãè 35 ãä¡ØãÆãè Ôãñ. ¦ãã¹ã½ãã¶ã Öãñ¦ãñ ¦ãñ

2015 ¹ã¾ãÄ¦ã 38 ãä¡ØãÆãè Ôãñ. ¦ãã¹ã½ã

ŸñÌã¥¾ããÔããŸãè ½ãÖ¦ÌããÞããè ¼ãîãä½ã‡ãŠã ºã

‚ããÖñ. ¦¾ãã½ãìßñ ãä•ãÊÛãã¦ã ¦ãã¹ã½ãã¶ã Ìã

3) ¹ã•ãÃ¶¾ã / ¹ãã…Ôã:  

 ¹ããÌãÔããÞããè ãä¶ããä½ãÃ¦ããè Öãñ¥¾ããÔããŸãè ºããÓ

¹ãìÀñÍããè ©ãâ¡ ¢ããÊ¾ããÌãÀ ãä¦ãÞããè ºããÓ¹ã£ããÀ¥ãÍã

ÖÌãñÞãñ ¦ãã¹ã½ãã¶ã ‚ãã¥ãŒããè ‡ãŠ½ããè ¢ããÊ¾ããÔã Ôãâ

ãä‰ãŠ¾ãñ¦ã ÖÌãñ¦ããèÊã ºããÓ¹ããÞãñ Ôãìà½ã •ãÊã

£ãì‡ãñŠ ¾ãã ÔÌãÁ¹ãã¦ã ¦ãÀâØã¦ã ‚ãÔã¦ãã¦ã. ¦ãÀâØã¦ã 

Öãñ¦ãñ. ¦¾ããÞãã Ì¾ããÔã Ìãã¤Êãã ½Ö¥ã•ãñ 0.5 ãä½ã½ããè. Ì¾ããÔãã

¦ãñ ÍãñÌã›ãè ¹ããÌãÔããÞ¾ãã Á¹ãã¶ãñ ¼ãì¹ãðÓŸãÌãÀ 

 ‚ã¼¾ããÔãàãñ̈ ãã¦ããèÊã •ãÌãß¹ããÔã 80% ¹ã•ãÃ¶¾ã Öñ ªãäàã¥ã

¾ãñ©ããèÊã ÔãÌããÃ¦ã •ããÔ¦ã ¹ãã…Ôã ‚ãÔã¥ããÀã ½ããäÖ¶ãã 

ªãäàã¥ã-¹ããäÍÞã½ã ½ãã¶Ôãì¶ã ÌããÅ¾ãã¹ããÔãî¶ã ãä½ãß¥ããÀã ¹ãã…Ôã ½ãÖ¦ÌããÞãã ŸÀ¦ããñ. ¹ãã…ÔããÞãñ ¹ãÆ½ãã¥ããÌãÀÞã Ôãã

¼ãî½ããè„¹ã¾ããñØã ‚ãÌãÊãâºãî¶ã ‚ãÔã¦ãñ.  

ºããè¡ ãä•ãÊÛããÞãñ ¹ã•ãÃ¶¾ããÞãñ ãäÌã¦ãÀ¥ã Ìã 

¾ãã ‡ãŠãßã¦ããèÊã ¹ã•ãÃ¶¾ããÞãã ‚ã¼¾ããÔã 

ãä¶ãÓ‡ãŠÓãÃ Öñ ¦ã‡ã‹¦ãã ‰ãŠ. 2 ½ã£¾ãñ ªÍãÃãäÌã¥¾ãã¦ã 
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¦ãã¹ã½ãã¶ããÞ¾ãã ‚ãã‡ãŠ¡ñÌããÀãèÌãÂ¶ã ‚ãÔãñ Êãàãã¦ã ¾ãñ¦ãñ ‡ãŠãè, ºããè¡ ãä

¦ãã¹ã½ãã¶ãã¦ã Ôãã¦ã¦¾ãã¶ãñ Ìãã¤ Öãñ¦ã ‚ããÖñ. Ôã¶ã 2001 ½ã£¾ãñ ãä•ãÊÛãã½ã£¾ãñ ÔãÀãÔãÀãè 35 ãä¡ØãÆãè Ôãñ. ¦ãã¹ã½ãã¶ã Öãñ¦ãñ ¦ãñ

2015 ¹ã¾ãÄ¦ã 38 ãä¡ØãÆãè Ôãñ. ¦ãã¹ã½ãã¶ãã¹ã¾ãÄ¦ã Ìãã¤ÊãñÊãñ ãäªÔã¦ãñ. Ìã¶ããâÞãñ ¹ãÆ½ãã¥ã Öñ ¦ãã¹ã½ãã¶ããÌãÀ ãä¶ã¾ãâ¨ã¥ã 

ãŠã ºã•ããÌã¦ãñ ¹ãÀâ¦ãì ºããè¡ ãä•ãÊÛããÞ¾ãã ãäÌãÞããÀ ‡ãŠÀ¦ãã ãä•ãÊÛãã¦ã Ìã¶ãâãÞãñ 

‚ããÖñ. ¦¾ãã½ãìßñ ãä•ãÊÛãã¦ã ¦ãã¹ã½ãã¶ã Ìãã¤¦ãÞã ‚ããÖñ.  

ããÌãÔããÞããè ãä¶ããä½ãÃ¦ããè Öãñ¥¾ããÔããŸãè ºããÓ¹ãì¾ãì‡ã‹¦ã ÖÌãã ¹ãìÀñÍããè ©ãâ¡ Öãñ¥ãñ ‚ããÌãÍ¾ã‡

¹ã£ããÀ¥ãÍã‡ã‹¦ããè ‡ãŠ½ããè Öãñ…¶ã ãä¦ãÞ¾ãã¦ããèÊã ºããÓ¹ãã½ãìßñ ¦ããè Ôãâ

ãŠ½ããè ¢ããÊ¾ããÔã Ôãâ¹ãð‡ã‹¦ã¦ãñÔã ‚ããÌãÍ¾ã‡ãŠ ‚ãÔãÊãñÊ¾ãã ºããÓ¹ããÞãñ Ôããâ³

•ãÊã‡ãŠ¥ã Ôãã£ããÀ¥ã¹ã¥ãñ 0.5 ãä½ã.½ããè. Ì¾ããÔããÞãñ †‡ãìŠ¥ã ¦ãñ Ìãã¦ããÌãÀ¥ãã¦ã ¤Øã ãä

ãÔã¦ãã¦ã. ¦ãÀâØã¦ã ‚ãÔã¥ããÀñ Öñ •ãÊã‡ãŠ¥ã †‡ãŠ¨ã Öãñ…¶ã ¦¾ããâÞãñ Á

•ãñ 0.5 ãä½ã½ããè. Ì¾ããÔãã¹ãñàãã ‚ããä£ã‡ãŠ ¢ããÊãã ¦ãÀ ¦ãñ Ìãã¦ããÌãÀ¥ãã¦ã ÀãÖî Íã

ãðÓŸãÌãÀ ¹ã¡¦ãã¦ã. ‚ãÍãã ¹ãÆ‡ãŠãÀñ ¹ããÌãÔããÞããè ãä¶ããä½ãÃ¦ããè Öãñ¦ãñ. 

‚ã¼¾ããÔãàãñ̈ ãã¦ããèÊã •ãÌãß¹ããÔã 80% ¹ã•ãÃ¶¾ã Öñ ªãäàã¥ã-¹ããäÍÞã½ã ½ãã¶Ôãì¶ã ÌããÅ¾ãã¹ããÔãî¶ã 

ãÔã¥ããÀã ½ããäÖ¶ãã ‚ãÔã¦ããñ. Ô©ãããä¶ã‡ãŠ ‚ã©ãÃÌ¾ãÌãÔ©ãã Öãè ‡

¹ããäÍÞã½ã ½ãã¶Ôãì¶ã ÌããÅ¾ãã¹ããÔãî¶ã ãä½ãß¥ããÀã ¹ãã…Ôã ½ãÖ¦ÌããÞãã ŸÀ¦ããñ. ¹ãã…ÔããÞãñ ¹ãÆ½ãã¥ããÌãÀÞã Ôãã

ãÃ¶¾ããÞãñ ãäÌã¦ãÀ¥ã Ìã ¹ãÆ½ãã¥ããÞãã ‚ã¼¾ããÔã ‡ãŠÀ¥¾ããÔããŸãè ÔãâÍããñ£ã‡

ã¼¾ããÔã ‡ãñŠÊãã ‚ããÖñ. „¹ãÊãº£ã ‚ãã‡ãŠ¡ñÌããÀãèÌãÀ ÔããâãäŒ¾ã‡ãŠãè¾ã 

ãŠ. 2 ½ã£¾ãñ ªÍãÃãäÌã¥¾ãã¦ã ‚ããÊãñ ‚ããÖñ.  
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ãŠãè, ºããè¡ ãä•ãÊÛããÞ¾ãã ÔãÀãÔãÀãè 

¦ãã¹ã½ãã¶ãã¦ã Ôãã¦ã¦¾ãã¶ãñ Ìãã¤ Öãñ¦ã ‚ããÖñ. Ôã¶ã 2001 ½ã£¾ãñ ãä•ãÊÛãã½ã£¾ãñ ÔãÀãÔãÀãè 35 ãä¡ØãÆãè Ôãñ. ¦ãã¹ã½ãã¶ã Öãñ¦ãñ ¦ãñ 

ã¶ãã¹ã¾ãÄ¦ã Ìãã¤ÊãñÊãñ ãäªÔã¦ãñ. Ìã¶ããâÞãñ ¹ãÆ½ãã¥ã Öñ ¦ãã¹ã½ãã¶ããÌãÀ ãä¶ã¾ãâ¨ã¥ã 

ãÊÛãã¦ã Ìã¶ãâãÞãñ ¹ãÆ½ãã¥ã û‡ãŠ½ããè 

‡ãŠ ‚ãÔã¦ãñ. ºããÓ¹ã¾ãì‡ã‹¦ã ÖÌãã 

ãã½ãìßñ ¦ããè Ôãâ¹ãð‡ã‹¦ã Öãñ¦ãñ. ºããÓ¹ãÔãâ¹ãð‡ã‹¦ã 

³ãè¼ãÌã¶ã Öãñ¦ãñ.  ¾ãã 

ãìŠ¥ã ¦ãñ Ìãã¦ããÌãÀ¥ãã¦ã ¤Øã ãä‡ãâŠÌãã 

¶ã ¦¾ããâÞãñ Á¹ããâ¦ãÀ ¹ãã¥¾ããÞ¾ãã ©ãòºãã¦ã 

¢ããÊãã ¦ãÀ ¦ãñ Ìãã¦ããÌãÀ¥ãã¦ã ÀãÖî Íã‡ãŠ¦ã ¶ããÖãè¦ã. 

ããÌãÔããÞããè ãä¶ããä½ãÃ¦ããè Öãñ¦ãñ.  

¹ããäÍÞã½ã ½ãã¶Ôãì¶ã ÌããÅ¾ãã¹ããÔãî¶ã ãä½ãß¦ãñ. •ãîÊãõ Öã 

‡ãðŠÓããè ‚ãã£ãããäÀ¦ã ‚ãÔãÊ¾ãã¶ãñ 

¹ããäÍÞã½ã ½ãã¶Ôãì¶ã ÌããÅ¾ãã¹ããÔãî¶ã ãä½ãß¥ããÀã ¹ãã…Ôã ½ãÖ¦ÌããÞãã ŸÀ¦ããñ. ¹ãã…ÔããÞãñ ¹ãÆ½ãã¥ããÌãÀÞã Ôãã½ãã¶¾ã Ìã ‡ãðŠÓããè 

ãŠÀ¥¾ããÔããŸãè ÔãâÍããñ£ã‡ãŠã¶ãñ 2001 ¦ãñ 2015 

ãŠãè¾ã ¹ãÆãä‰ãŠ¾ãã ‡ãŠÁ¶ã ‚ããÊãñÊãñ 
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ºããè¡ ãä•ãÊÖã 

‚ã. 
‰ãŠ. 

¦ããÊãì‡ãŠã 

1 ‚ããÓ›ãè 

2 ¹ãã›ãñªã 

3 ãäÍãÁÀ (‡ãŠã) 

4 ØãñÌãÀãƒÃ 

5 ½ãã•ãËØããâÌã 

6 Ìã¡Ìã¥ããè 

7 ºããè¡ 

8 ‡ãŠñ•ã 

9 £ããÁÀ 

10 ¹ãÀßãè 

11 ‚ãâºãã•ããñØããƒÃ 

 

 ºããè¡  ãä•ãÊÛãã¦ããèÊã ÔãÀãÔãÀãè ÌãããäÓãÃ

ÔãÌããÃ¦ã •ããÔ¦ã ¹ã•ãÃ¶¾ã ºããè¡ ¦ããËì‡ã‹

Ìã¡Ìã¥ããè ¦ããËì‡ã‹¾ãã¦ã ãäªÔãî¶ã ¾ãñ¦ãñ. 700 ãä½ããä½ã 

Ìã ºããè¡ ¦ããËì‡ã‹¾ãã¦ã ‚ãã¤ßî¶ã ¾ãñ¦ãñ ¦ãÀ 680 ¦ãñ 700 ãä½ã.ãä½ã. ÔãÀãÔãÀãè ÌãããäÓãÃ

‡ãñŠ•ã Ìã £ããÁÀ ¦ããËì‡ã‹¾ãã¦ã ‚ãã¤ßî¶ã ¾

Ìã ûØãñÌãÀãƒÃ ¦ããËì‡ã‹¾ãã¦ã ‚ãã¤ßî¶ã ¾ãñ¦ãñ.
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3)        

¦ã‡ã‹¦ãã ‰ãŠ. 2 
ºããè¡ ãä•ãÊÖã - ÔãÀãÔãÀãè ¹ã•ãÃ¶¾ã Ìã ¹ã•ãÃ¶¾ããÞãã ÔãÖÔãâºãâ£ã Øãì¥ããâ

(Ôã¶ã 2001 ¦ãñ 2015) 
ÔãÀãÔãÀãè ÌãããäÓãÃ‡ãŠ ¹ã•ãÃ¶¾ã 

(ãä½ããä½ã ½ã£¾ãñ) 
ÔãÖÔãâºãâ£ã Øãì¥ããâ
(›‡ã‹‡ãñŠÌããÀãè¦ã)

696 59.43

704 59.22

 675 69.00

656 60.13

701 69.75

648 61.54

710 63.30

689 65.93

685 63.53

702 68.47

 690 71.28

Ô¨ããñ¦ã: ÔãâÍããñ£ã‡ãŠãÌªãÀã ¹ãî¥ãÃ 

ÔãÀãÔãÀãè ÌãããäÓãÃ‡ãŠ ¹ã•ãÃ¶¾ã Öñ 648 ¦ãñ 710 ãä½ã.ãä½ã. ªÀ½¾ãã¶ã 

ã‹¾ãã¦ã ‚ãã¤ßî¶ã ¾ãñ¦ãñ (710 ãä½ã.ãä½ã) ¦ãÀ ÔãÌããÃ¦ã ‡ãŠ½ããè 

. 700 ãä½ããä½ã ¹ãñàãã •ããÔ¦ã ÔãÀãÔãÀãè ÌãããäÓãÃ‡ãŠ ¹ã•ãÃ¶¾ã Öñ ºããè¡, 

ãã¤ßî¶ã ¾ãñ¦ãñ ¦ãÀ 680 ¦ãñ 700 ãä½ã.ãä½ã. ÔãÀãÔãÀãè ÌãããäÓãÃ‡ãŠ ¹ã•ãÃ¶¾ã Öñ 

ãã¤ßî¶ã ¾ãñ¦ãñ. 680 ãä½ã.ãä½ã. ¹ãñàãã ‡ãŠ½ããè ÔãÀãÔãÀãè ÌãããäÓãÃ‡ãŠ ¹

ãã¤ßî¶ã ¾ãñ¦ãñ. 
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ãÃ¶¾ããÞãã ÔãÖÔãâºãâ£ã Øãì¥ããâ‡ãŠ  

ÔãÖÔãâºãâ£ã Øãì¥ããâ‡ãŠ 
‹‡ãñŠÌããÀãè¦ã) 

59.43 

59.22 

69.00 

60.13 

69.75 

61.54 

63.30 

65.93 

63.53 

68.47 

71.28 

ãÃ¶¾ã Öñ 648 ¦ãñ 710 ãä½ã.ãä½ã. ªÀ½¾ãã¶ã ‚ãã¤ßî¶ã ¾ãñ¦ãñ. ¾ãã¦ããèÊã 

ãŠ½ããè ¹ã•ãÃ¶¾ã 648 ãä½ã.ãä½ã Öñ 

ãÃ¶¾ã Öñ ºããè¡, ¹ãÀßãè, ½ãã•ãËØããÌã 

ãÃ¶¾ã Öñ ‚ããÓ›ãè, ‚ãâºãã•ããñØããƒÃ, 

¹ã•ãÃ¶¾ã Öñ ãäÎãÁÀ, Ìã¡Ìã¥ããè 
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 ¹ã•ãÃ¶¾ããÞãã ÔãÖÔãâºãâ£ã Øãì¥ããâ

•ããÔ¦ã ¹ã•ãÃ¶¾ããÞãã ÔãÖÔãâºãâ£ã  Øãì¥ããâ‡

ÔãÖÔãâºãâ£ã  Øãì¥ããâ‡ãŠ Öã ¹ãã›ãñªã ¦ããËì

Øãì¥ããâ‡ãŠ Öã ‚ãâºããû•ããñØããƒÃ, ãäÎãÁÀ, ½ãã•ãËØããÌã Ìã ¹ãÀßãè ¾ãñ©ãñ ‚ãã¤ßî¶ã ‚ããËñ ‚ããÖñ ¾ãããäÎãÌãã¾ã 62% ¦ãñ 68% 

¹ã•ãÃ¶¾ã ÔãÖÔãâºãâ£ã Øãì¥ããâ‡ãŠ Öã û‡ãñŠ•ã, £ããÁÀ Ìã ºããè¡ ¾ãñ©ãñ 

Øãì¥ããâ‡ãŠ Öã Ìã¡Ìã¥ããè, ØãñÌãÀãƒÃ, ‚ããÓ›ãè Ìã ¹ãã›ãñªã ¾ãñ©ãñ ‚ãã¤ßî¶ã ‚ããËñ ‚ããÖñ. 

ÖÌãã½ãã¶ããÞããè ƒ¦ãÀ ‚ãâØãñ  

 ºããÓ¹ã Öã Ìãã¦ããÌãÀ¥ããÞãã †‡

¹ãÆ½ãã¥ã ãä•ã¦ã‡ãñŠ •ããÔ¦ã ‚ãÔãñÊã ¦¾ãã

‚ãÔã¦ãñ. ‡ãŠãÀ¥ã ¦ãã¹ã½ãã¶ã Ìãã¤Ê¾ããÔã ÖÌãñÞããè ºããÓ

‚ããä£ã‡ãŠ ª½ã› ‚ãÔã¦ãñ. ªãäàã¥ã ¹ããäÍÞã½ã ½ã

‚ãÔã¦ãñ ƒ¦ãÀ ÌãñßñÔã ‚ãã³Ã¦ãã Öãè Ôãã½ãã¶¾ã 

‚ãÔã¦ãñ •¾ããÌãñßñÔã ªì¹ããÀ¶ãâ¦ãÀ 20% ¦ãñ 25% Ôãã¹ãñ

‡ãŠãÊããÌã£ããè¦ã ¤Øããß Ìãã¦ããÌãÀ¥ã ãäªÔãî¶ã ¾ãñ¦ãã¦ã. Öã 

„¶Öãß¿ããÞ¾ãã ‡ãŠãÊããÌã£ããè¦ã ÌããÀñ Öñ ½ãñ Ìã 

ÔãÌãÃÔãã£ããÀ¥ã¹ã¥ãñ ¹ããäÍÞã½ã Ìã „¦¦ãÀ ãäªÍãñ¶ãñ ÌããÖ¦ãã¦ã. „¶Öãßã ÌãØãß¦ãã ¾ãã ÌããÅ¾ããâÞããè ãäÔ©ã¦ããè ªãäàã¥ã

„¦¦ãÀ-¹ããäÍÞã½ã ‚ãÍããè ‚ãÔã¦ãñ. ÌãÓããÃÞ¾ãã ƒ¦ãÀ 

‡ãŠ£ããè-‡ãŠ£ããè †ãä¹ãÆÊã ¦ãñ •ãî¶ã Ìã Ôã¹›òºãÀ

Ôãâª¼ãÃ:  

1) ºããè¡ ãä•ãÊÖã - Ôãã½ãããä•ã‡ãŠ Ìã 
2) ºããè¡ ãä•ãÊÖã - Øãù¢ãñãä›‚ãÀ, ½ãÖãÀãÓ›È ÎããÔã¶ã, ½ãìâºãƒÃ 
3) Êããñ‡ãŠÀã•¾ã : ½ãããäÖ¦ããè Ìã •
4) ¡ãù. ÌÖãè. ›ãè. ÜããÀ¹ãìÀñ (2004): Êããñ
5) ¡ãù. ªã¦ãñ Ìã Ôããõ ªã¦ãñ (2010): 
6) ¹ãÆã. ¡ãù. •ãØããäªÍã ãåÔãÖ (2001): ÔãâÔãã£ã¶ã ¼ãîØããñÊã, Àã£ãã 
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ãÃ¶¾ããÞãã ÔãÖÔãâºãâ£ã Øãì¥ããâ‡ãŠ Öã 59.22% ¦ãñ 71.28% ƒ¦ã‡ã‹¾ãã ªÀ½¾ãã¶ã 

‡ãŠ Öã ‚ãâºãã•ããñØããƒÃ ¦ããËì‡ã‹¾ãã¦ã (71.28%) ¦ãÀ ÔãÌããÃ¦ã 

ãñªã ¦ããËì‡ã‹¾ãã¦ã (59.22%) ƒ¦ã‡ãŠã ‚ããÖñ. 68% ¹ãñàãã •ããÔ¦ã 

Öã ‚ãâºããû•ããñØããƒÃ, ãäÎãÁÀ, ½ãã•ãËØããÌã Ìã ¹ãÀßãè ¾ãñ©ãñ ‚ãã¤ßî¶ã ‚ããËñ ‚ããÖñ ¾ãããäÎãÌãã¾ã 62% ¦ãñ 68% 

ã, £ããÁÀ Ìã ºããè¡ ¾ãñ©ãñ ‚ãã¤ßî¶ã ‚ããËñ ‚ããÖñ. 62% ¹ãñàãã 

ãñÌãÀãƒÃ, ‚ããÓ›ãè Ìã ¹ãã›ãñªã ¾ãñ©ãñ ‚ãã¤ßî¶ã ‚ããËñ ‚ããÖñ.  

†‡ãŠ ½ãÖ¦ÌããÞãã Üã›‡ãŠ ‚ããÖñ. ¾ããÌãÀ ÖÌãñÞããè ‚ãã³Ã¦ãã ‚

ãÔãñÊã ¦¾ãã¹ãÆ½ãã¥ãñ ÖÌãñÞããè ‚ãã³Ã¦ãã •ããÔ¦ã ‚ãÔã¦ãñ. ‚ãã³Ã¦ãñÞãñ ¹ãÆ½ãã¥ã ¦ãã¹ã½ãã¶ããÌãÀ ‚ãÌãÊãâºãî¶ã 

ã½ãã¶ã Ìãã¤Ê¾ããÔã ÖÌãñÞããè ºããÓ¹ãØãÆÖ¥ãÍã‡ã‹¦ããè Ìãã¤¦ãñ. Ôãã¹ãñàã ‚ãã³Ã¦ãã ãä•

ããäÍÞã½ã ½ãã¶Ôãì¶ãÞãã ‡ãŠãÊããÌã£ããè ÌãØãß¦ãã •¾ãã¦ã Ôãã¹ãñàã 

Ã¦ãã Öãè Ôãã½ãã¶¾ã ‚ãÔã¦ãñ Ìã ÖÌãã Öãè Ôãã½ãã¶¾ã ‚ãÔã¦ãñ. „¶Öãß¿ãã¦ã ÖÌãã Öãè 

‚ãÔã¦ãñ •¾ããÌãñßñÔã ªì¹ããÀ¶ãâ¦ãÀ 20% ¦ãñ 25% Ôãã¹ãñàãã ‚ãã³Ã¦ãã ‚ãã¤ßî¶ã ¾ãñ¦ãñ.  ªãäàã¥ã ¹ããäÍÞã½ã ¹ã•ãÃ¶¾ããÞ¾ãã 

ãŠãÊããÌã£ããè¦ã ¤Øããß Ìãã¦ããÌãÀ¥ã ãäªÔãî¶ã ¾ãñ¦ãã¦ã. Öã ‡ãŠãÊããÌã£ããè Ôããñ¡î¶ã ÌãÓãÃ¼ãÀ ‚ãã

ãŠãÊããÌã£ããè¦ã ÌããÀñ Öñ ½ãñ Ìã •ãî¶ãÞ¾ãã ¹ããäÖÊ¾ãã ‚ããŸÌã¡¿ãã¦ã ÌããÅ¾ããâÞããè Øã¦ããè Ìãã¤¦ãñ. „¶Öãß¿ãã¦ã ÌããÀñ Öñ 

ÔãÌãÃÔãã£ããÀ¥ã¹ã¥ãñ ¹ããäÍÞã½ã Ìã „¦¦ãÀ ãäªÍãñ¶ãñ ÌããÖ¦ãã¦ã. „¶Öãßã ÌãØãß¦ãã ¾ãã ÌããÅ¾ããâÞããè ãäÔ©ã¦ããè ªãäàã¥ã

ãÔã¦ãñ. ÌãÓããÃÞ¾ãã ƒ¦ãÀ ‡ãŠãÊããÌã£ããè¦ã Öñ ÌããÀñ „¦¦ãÀ-¹ãîÌãÃ Ìã ªãäàã¥ã

›òºãÀ-‚ããù‡ã‹›ãñºãÀ ½ã£¾ãñ Ìããªßñ / £ãìßãèÞããè Ìããªßñ ¾ãñ¦ãã¦ã.

ãŠ Ìã ‚ãããä©ãÃ‡ãŠ Ôã½ããÊããñÞã¶ã, 1991, 2001, 2015.
Øãù¢ãñãä›‚ãÀ, ½ãÖãÀãÓ›È ÎããÔã¶ã, ½ãìâºãƒÃ  

: ½ãããäÖ¦ããè Ìã •ã¶ãÔãâ¹ã‡ãÃŠ ÔãâÞããÊã¶ããÊã¾ã, ½ãìâºãƒÃ. 
ãìÀñ (2004): Êããñ‡ãŠÔãâŒ¾ãã ¼ãîØããñÊã ãå¹ã¹ãßã¹ãìÀñ ¹ãÆ‡ãŠãÍã¶ã, ¶ããØã¹ãîÀ

¡ãù. ªã¦ãñ Ìã Ôããõ ªã¦ãñ (2010): ¹ãÆã‡ãðŠãä¦ã‡ãŠ ¼ãîØããñÊã, ãäÌã²ããã ¹ãÆ‡ãŠãÍã¶ã, ¶ããØã¹ãìÀ 
ãåÔãÖ (2001): ÔãâÔãã£ã¶ã ¼ãîØããñÊã, Àã£ãã ¹ããäºÊã‡ãñŠÍã¶ã, ¶ãÌããè ãäªÊÊãã
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¾ãã ªÀ½¾ãã¶ã ‚ãã¤ßî¶ã ¾ãñ¦ãñ. ÔãÌããÃ¦ã 

¾ãã¦ã (71.28%) ¦ãÀ ÔãÌããÃ¦ã ‡ãŠ½ããè ¹ã•ãÃ¶¾ããÞãã 

ããÔ¦ã ¹ã•ãÃ¶¾ããÞãã ÔãÖÔãâºãâ£ã 

Öã ‚ãâºããû•ããñØããƒÃ, ãäÎãÁÀ, ½ãã•ãËØããÌã Ìã ¹ãÀßãè ¾ãñ©ãñ ‚ãã¤ßî¶ã ‚ããËñ ‚ããÖñ ¾ãããäÎãÌãã¾ã 62% ¦ãñ 68% 

¹ãñàãã ‡ãŠ½ããè ¹ã•ãÃ¶¾ã ÔãÖºãâ£ã 

‚ãÌãÊãâºãî¶ã ‚ãÔã¦ãñ. Ìãã¹ãñŠÞãñ 

Þããè ‚ãã³Ã¦ãã •ããÔ¦ã ‚ãÔã¦ãñ. ‚ãã³Ã¦ãñÞãñ ¹ãÆ½ãã¥ã ¦ãã¹ã½ãã¶ããÌãÀ ‚ãÌãÊãâºãî¶ã 

Ã¦ãã ãä•ã¦ã‡ãŠãè •ããÔ¦ã ãä¦ã¦ã‡ãŠãè ÖÌãã 

ãñàã ‚ãã³Ã¦ãã Öãè ÔãÌããÃ¦ã •ããÔ¦ã 

¶Öãß¿ãã¦ã ÖÌãã Öãè ‡ãŠãñÀ¡¿ãã ÔÌãÁ¹ããÞããè 

àãã ‚ãã³Ã¦ãã ‚ãã¤ßî¶ã ¾ãñ¦ãñ.  ªãäàã¥ã ¹ããäÍÞã½ã ¹ã•ãÃ¶¾ããÞ¾ãã 

ãã‡ãŠãÍã Öñ ãä¶ãÀ¼ãÆ ‚ãÔã¦ãñ.  

ãã¦ã ÌããÅ¾ããâÞããè Øã¦ããè Ìãã¤¦ãñ. „¶Öãß¿ãã¦ã ÌããÀñ Öñ 

ÔãÌãÃÔãã£ããÀ¥ã¹ã¥ãñ ¹ããäÍÞã½ã Ìã „¦¦ãÀ ãäªÍãñ¶ãñ ÌããÖ¦ãã¦ã. „¶Öãßã ÌãØãß¦ãã ¾ãã ÌããÅ¾ããâÞããè ãäÔ©ã¦ããè ªãäàã¥ã-¹ããäÍÞã½ã Ìã 

¹ãîÌãÃ Ìã ªãäàã¥ã-¹ãîÌãÃ ¾ãã½ã£¾ãñ ÌããÖ¦ãã¦ã. 

ãñºãÀ ½ã£¾ãñ Ìããªßñ / £ãìßãèÞããè Ìããªßñ ¾ãñ¦ãã¦ã. 

ãŠ Ôã½ããÊããñÞã¶ã, 1991, 2001, 2015. 

¶ããØã¹ãîÀ 
 

¶ãÌããè ãäªÊÊããè. 
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ROLE OF ARTIFICIAL INTELLIGENCE I IN LANGUAGE TEACHINC 
Dr. Kuchckar Shailaja Baburao, Assistant Professor Departinent of fEnglish Anandrao Dhonde 

Suhas Pandurang Shinde, Assistant Professor Shri Jain Vidya Prasarak Mandal's College of Alias Babaji Mahavidyalaya, Kada 

life much casier. 

Education, Chinchwad, Pune 

1SSN: 097A-8946 

Today's is the technology bascd world. Technology has cntercd in every field. Noo persOn is 
unaware of the technology. It has accupied every part of human life. Technology has made hurnan 

is used to enhance the process of educating learners. Coming generations are so advanced that they Since the birth ofa chield technology is needed. Education is one of the fields wheret technolog 
can't be able to learm things wirh traditional methods. They grasp things so fast that traditional methods become insufficient for them. It has become so necessary to provide new learning methods 
to the advanced learners. Technology based methods are being involved in tlhe education nowadays. 

towards its role in education it's important to know what is Artificial Intelligence. According to Artificial Intelligence is one of the innovative products of advanced Itechnology. Beforet turning 
Oxford Dictionary Artificial Intelligence is "the theory and development of computer systems able 

to perform tasks normally requiring human intelligence, such as visual perception se 

recognition, decision-making, and translation between languages. 
Wikipedia says, "Artificial Intelligence is intelligence perceiving, synthesizing and inferi. 

information-demonstrated by machines, as opposed to intell1gence displayed by non-huim3 
animals and humans," 

Burns Nicole Laskowski defines Artificial Intelligence as "the simulation of bun 

intelligence processes by machines, especially computer systems. Specific applications ofAnibid 
Intelligence include expert systems, natural language processing, speech recognition and machine 
vision. (Ed Burns Nicole Laskowski, Senior News DirectorLinda Tucci, Industry Editor -- CIOT 
Strategy 09 Feb 2023) 

In simple words Artifñcial ntelligence is making machines perform in speech recongnision, 
decision making, language processing, etc., using human intelligence. Machines like computers are 
used to make things easier in various fields. Using Artificial Intelligence human beings are achieving 
remarkable success. Use ofArtificial Intelligence has become boon for humans. 

Education is the field which deals with the next generation. Children's performance is amazing 
in grasping things, understanding new concepts and participating in the process of learning. Human 
efforts are being insufficient for the overall performance of the learners. So new methods of teaching 
and learning are entering in this area. Teacher's are using innovative teaching aids, Government is 
forming new policies in education. Still there is missing something and learners are getting 
incomplete knowledge due to insufficient tools ofteaching and learning process. 

Use of technology in education has fulfilled the need of learners. Various technical devices are 
being used in this area. Broadened horisons are made available for the learners. Technology makes 
learning easier, entertaining and enjoyable. Artificial Intelligence helps leamers involve and 
participate in the teaching-learning process. Learners can learn with experience and understand new 
concepts. This will help enhance their imagination and creativity. 

Virtual Reality is one of the examples of Artificial Intelligence. It is three-dimensional 
computer-generated environments that can help learners have experimental learning. They can have 
experience that they have never find in their real life. They can explore new dimentions with tnls 
opportunity. Learners can learn at their own speed. The topics can be repeated or difficult topics Ca 
be emphasized. They can spend more time with the topics they like. 
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Language translators translate large texts into other languages, While translating from one language to the other learners can comprehend the sentence composition and vocabulary of the tanget language. 
Language bots are used to learn new languages by talking to a chatbot. The learner has to speak with a bot. He learns with nexperience. Learning with experience is a smarter way of learning. ChatGPT is one of the Artihcial Intelligence softwares which has conversational format. It 

gîty-T ISSN: 0974-8946 

gives all I the information about the topic you want to know from it in a dialogue format. Though it is the third virsion, it is in initial satge right now. But can generate text format like email, biodata, pocm, etc. in few seconds. 
Afer using tools ofArtificial Inteligence like Alexa dialogue system, robots, self-driving cars, language translators, drones, ChatGPT is the latest Artificial Intelligence tool. It has launched in temher 2022 but has accupied various fields. It is being used by people with great excitement. This tools ofAtrificial Intelligence has changed human life. It has made life easier. The tools are heing used at large. Students can perpare projects and homeworks with the help of Artificial Intelligence tools. Teaching and learning process has become enjoybale with the inclusion of these tools. 

Reference: 
1. Chandra, Vinod S. S. and Harindran, Anand S. Artificial Intelligence and Machine Learning, CBS Publishers and Distributors: New Delhi, 2014 
2. Kazi Samina, AIIn Early Childhood: Six Things Teachers Need to Know, (The Blue Dot) 
3. Malhotra, Rajiv. Artificial Intelligence and the Future ofPower, 2021 
4. Russell, Stuart. Human Compatible: Artificial Intelligence and tje Problem of Control, Viking 

Publication: 2019 

5. Yajing Xue and Yijun Wang, Artificial Intelligence for Education and Teaching, Wireless 
Communications and Mobile Computing (Online Journal), 2022 
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ARTIFICIAL INTELLIGENCE IN EDUCATION 

Dr. Sajjan D. Gaikwad, Anandrao Dhonde Alias Babaji Mahavidyalaya, Kada Tq, Asht, h 

ABSTRACT 

Becd 

Human life changes with the changing world. Education is important element in succesf 
especially computer systems. Al in education has given a completely new perspective of lookinga 
human life. Artificial Intelligence is the simulation of human intelligence processes by 

machines, education to teachers, students, parents, and of course, the educational institutions to, Methodology of Al system- working capacity- its benefits and perils. With AI, it is possible to 

1SSN: 097A-0946 

generate smart content in three ways- Digital Lessons, Information Visualization and Learning content updates. Al not only plan students' lessons and personalizes their learning courses s but also recommends improvements in teacher plans. Benefits of AI- 1. Better Engagement, 2.Universal 
personalization; avoid Violation Bias and Combine Assistance in different sectors, To implement 
Assess 3. Less pressure, Future of AI in education is bright. It can stamp on Performance 

successfully AI in education one should keep in mind the certain things about data selection, students group and their interests, data analysis, data categorizations and visualizations, control a 
content and your reactions positive as well as negative must be mentioned. 
Key words- Artificial intelligence, simulation, Digital Lessons, Information Visualization 
personalization, ICT 

Education is a vital part of human life, and a good education plays important role to have a 
successful life. Each era educational goes some certain changes. Artificial Intelligence in Education 
is developing new solutions for teaching and leaming for different ituations today. Artiñcial 
intelligence is the simulation of human intelligence processes by machines, especially computer 
systems. Nowadays, Al is being used by different schools and colleges in all over the world. 
Educational leaders, thinking of eficiency growth, may find that artificial intelligence (Al) could 
provide a personalized approach, and happier students, thus gaining more traction and better results. 
The pandemic proved that idea correct and brought AI in education as well as in many other fields to 
bloom. 

most out oftheir education. 

Al in education has given a completely new perspective oflooking at education to teachers, 
students, parents, and of course, the educational institutions too. AI in education is not just 
enhancing the teachers' jobs but also revolutionizing the way students learn. Al in education is not 
about humanoid robots as a teacher to replace human teachers, but it is about using computer 
intelligence to help teachers and students and making the education system much better and 
effective. In future, the education system will have lots of Al tools that will shape the educational 
experience. Artificial Intelligence AI is a simulation of human intelligence into a computer machine 
so that it can think and act likes a human. It is a technology that helps a computer machine to think 
like a human. Artificial Intelligence aims to mimic human behavior. AI has various uses and 
applications in different sectors, including education. In the education system. there are various 
academic activities which take lots of time of teachers such as grading, tests and home-works etc. 
These tasks require lots of time and effort, while this time could be used in interacting with students. 
loting them know their errors, teaching new things, and many more by using AI technology. AI is 
Givring students more attention than teachers can provide. Al can adapt to each student's level of 

knowledge, preferred style of learning, speed of leaming, and desired goals, so thevre eting the 

UGC CARE Listed, Referred & Peer-Reviewed Quarterly Research Journal 
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Artificial Intelligence can be used to save time. With Al tools, it is possible to automatc the srading system for nearly all types of MCQ and fill-in-the-blank, and they are very close to being ahle to grade descriptive responses. However, Al is still not possible to truly replace hurman grading. hut it's getting improving day by day. By using Al, teachers will get more timc to fill the gap in their classroom rather than investing their time in tedious tasks. As it is obvious that teachers cant be nresent with students all the time while they study, as teachers in colleges have fixed timings. But each student is not sSmart enough to grasp all the things at once, and they need additional supports from someone to help them in the understanding study material. Additional support can be provided hy the AI tutors. There are various Al-driven tutoring programs that can help students in learning the basics of mathematics, writing, and other subjects. With the help ofAI programs, students can learn fundamentals. They are unable to learn high-level concepts of any subject. In order to learn such complex concepts, students still require teachers. However, in future, it is possible that Al might teach students with complex problems that requires analytical thinking and reasoning. AI is not only helping the students to learn the customized course as per their requirements, but it can also give feedback to both the teachers and students about the success level ofthe course. 

ISSN: 0974-8946 

AI not only plan students' lessons and personalizes their learning courses but also 
recommends improvements in teacher plans. Through this, teachers can expand their view on their 
subject using the best material from other tutors without additional efforts. In addition, each 
educator can also contribute with their best materials and provide unique expert knowledge to the 
network to help students for understanding the subject. These type ofAI-driven systems enables the 
student to get the proper support, and professors can determine the areas of teaching where it 
requires improvement. Instant feedback to students helps understand where they are going wrong 
and how they can do it better. In the education system, it is very hard to find out the gaps in learning. 
Teachers have limited time to teach in the classroom, and they may not always know where the 
students are lacking and what concepts have confused the student. Artificial intelligence can assist 
the teacher's work in a classroom to identify some weaknesses or gaps. For example, artificial 
intelligence can detect when some students miss specific questions or topics. The teachers will be 
notified; thus, they will know which of their students need explanations and the subject of such 
explanations and can give them in a more personalized manner. AI analyze a big topic into smaller 
parts make study guides within the framework ofdigital learning. 

Alarge number of students are found to submit the wrong answer to a homework assignment 
the system alerts the teacher and provides future students a costumed message that provides hint to 
right answer. Such type ofprograms helps in filling the gaps while learning that can occur in courses, 
and also ensures that each student understands the concepts successfully. With Al, instead of waiting 
for feedback from the professor, students get an immediate system generated response, which helps 
them to understand a concept and remember their mistakes, and also how to do it correctly the next 
time around, AI could change the role of the teacher as a facilitator. The main aim of Artificial 
Intelligence in education is not to completely replace teachers. Instead, it aims to act as helping 
hands for teachers as well as students. 

UniversalAssess: 

As Al is developing day-by-day, it is possible that machines can identify the facial expressions of 
students while learning the concepts can understand if they are finding any difficulty in learning, and 
according to that make changes in the way of teaching. However, currently, such things are not 
possible, but they might be possible in the near future with AI-Powered machines and software we 
hope. With AI, it is possible to generate smart content in three ways- Digital Lessons, Information 
Visualization and Learning content updates. 

UGC CARE Listed, Referred & Peer-Reviewed Quarterly Research Journal 

One of the great benefits of Artificial Intelligence of digital learning in education is its 
universal access to study material. We know each student has his own grasping capability, and with 
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the use of universal access, they can lcarn anywhere and anytime. Students can explore thing 
facility of high-quality courses and material from all over the world at their place only withoN 
whenever thev wish to learn without waiting for the tutor or mentor. Moreover, students gt he 

travelling away. 
Better Engagement: With personalized learming, custom tasks, and digital visualization. the study becomes 

interactive and engaging. Personalized learning and great experience with 
Al-driven prograrms 

syllabus without any hesitation or fear. All these things and new AI I technologies are increasing the 
make students feel much confident and smarter as they can explore 

interest ofstudents in studies because of this benefit. 

Less Pressure: 

pressure. 

With Al-driven programs and personalized learning, students feel less pressure of studies. 

enabled virtual assistants help the students whenever they ask a question, with a complete explanation. In the traditional learning methods, a student needs to ask queries in class in front f 
everyone, which hesitate some students, and these issues can be resolved with this assistance, However, all the questions can't be correctly answered by these virtual assistants. But for basic queries, they can be much helpful that can boost the confidence of each learner and reduce 

1SSN: 0974-946 

are: 

Performance personalization: 

Future ofAI in Education: In the near future, AI in education will step in three main ways, which 

many things apart from Iheét 

With day-by-day development in Al technology and computing power, it will be posible 
create personalized curricula through collecting and generalizing the information. Various new Al 
solutions such as "Bright space insights" helps the instructor to track, measure, and monitor th 
progress of learmers, and also help them in this learning journey. It provides a complete picture ofte 
learning jouney of a learner across the platform. 
Violation Bias: Human bias has always remained a hindrance in the education system and also an 
issue in AI tools. In future, AI in education will find new solutions that can evaluate work and tests 
exams using established criteria in order to eliminate bias. 
Combined Assistance: Professors/teachers in colleges usually have masters in their field and havea 
degree in specific areas of development. But the administrative work is often a frustrating atemptat 
rapprochement with students. AI in education can solve this problem in the future with smart 
classrooms with Al assistance which can provide necessary help to the teachers to give their best. Perils: 

most effective for a particular student and for learning in general. 

The promise of AI applications lies partly in their eficiency and partly in their efficacy, Al systems can capture a much wider array of data, at more granularity, than can humans. And thest systems can do so in real time. They can also analyze many students. These efficiencies willlead, w hope, to increased efficacy -to more effective teaching, learning, institutional deciS1Ons, guidance. Given these possible benefits, the use of artificial intelligence is also being trane potential boom to equality. With the improved efficacy of systems that may or may not requ much assistance from humans or necessitate that students be in the same geographical location, more students will gain access to better-quality educational opportunities. Lastly is the e promise ofa more macro level use of artificial intelligence in education to make gains in pedagogy, to see what is 
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The use of artificial intelligence in education involves perils. One is the peril of aderse 
outcomes. Despite the intention of the people who develop and use these systems, there will be 

different Generations, students may not have the same efficacy for native digital learners.. Another 
unintended consequences that are negative or that can even backfire. AI system that was based on 
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students? 
data aspect concerms comprehensiveness. Docs the data include information about a varicty of 

TtT-TT 

Next to consider are the models that are crcated using this data, Again we face the iSsüe of 

ISSN: 0974-8946 

accuracy. Models are based on correlation. Some correlations do secm to make intuitive scnse. 
Algorithmic bias plays a role here. This is a real concern because it is something that can occur in the 
absence of discriminatory intent and even despite efforts to not have different impacts for different 
groups. An additional, often overlooked factor in adverse outcomes is output. Developers' decisions 
shape how the insights that Al systems offer are instructed and interpreted. Some provide detailed 
infomation on various elements of students' learning or behavior that instructors and administrators 
oan act on. Other observations are not as useful in informing interventions. For example, one 
aredictive analytics tool estimated that 80 percent of the students in an organic chemistry class 
wOuld not complete the semester. This was not news to the professors, who still wondered what to 
do Soit is important to understand in advance what you want to do with the information these tools 

provide. 
A fnal factor to consider in avoiding the peril of adverse outcomes is implementation, which 

is also not always covered in the Al system makers. To use these systems responsibly, teachers and 
staff must understand not only their benefits but also their limitations. Atthe same time, schools need 

to create very clear protocols for what employees should do when algorithmic evaluations or 
recommendations do not align with their professional judgment. They must have clear criteria about 
when it is appropriate to follow or override computer insights to prevent unfair inconsistencies. 
Consider the use of predictive analytics to support decisions about when caseworkers should 

investigate child welfare complaints. They will simply dismiss the tools out of hand, especially if 

they are worried that machines may replace them. 
A second peril in the use of artificial intelligence in higher education consists of the various 

legal considerations, mostly involving different bodies of privacy and data-protection law. Family 

Educational Rights and Privacy Act (FERPA), which means an institution does not have to get 

explicit consent from students. 
To implement successfully AI in education filed one should keep in mind the 

Conclusion: 

What functions does the data perform? Ifyou are implementing the systems you want to choose data 

responsibly. Keep in mind whose interests do we prioritize? Take care of data analysis. Decisions 

come out are not just about the computer processing but also about the categorization and the 

visualization involve. Who controls the content is most important in Al system. You or your 

machinery that is important. Your tutors must involve in this process completely. What is your 

reaction on outcomes is important that may be positive or negative. 
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Abstract:  This study has been undertaken to investigate the determinants The synthesis of gold nanoparticles (AuNPs) has 

attracted significant attention in diverse scientific disciplines due to their unique properties and wide-ranging applications. This 

article provides an overview of sustainable synthesis methods for AuNPs, encompassing green synthesis, chemical synthesis, 

and the sol-gel method. These approaches offer precise control over nanoparticle size, shape, and surface properties while 

addressing environmental concerns and ensuring sustainable development. The utilization of plant extracts, microorganisms, and 

biomolecules as reducing and stabilizing agents in green synthesis minimizes the ecological footprint. Chemical synthesis 

methods employ reducing agents to control gold ion reduction, allowing for tailored nanoparticle characteristics. The sol-gel 

method, on the other hand, offers controlled growth and stabilization of AuNPs through hydrolysis, condensation, and gelation 

processes. The synthesized AuNPs find applications in medicine, electronics, catalysis, and environmental remediation. By 

embracing sustainable synthesis approaches, researchers are advancing nanotechnology in a greener and more harmonious 

manner. 

IndexTerms – Gold Nanoparticles, Green synthesis, Sol-gel method, Environmental remediation. 

I. INTRODUCTION 

                       Gold nanoparticles (AuNPs) have gained immense attention across scientific disciplines due to their versatile 

properties and wide-ranging applications. Traditional methods of synthesizing AuNPs using hazardous chemicals pose 

environmental and health risks, necessitating the exploration of greener alternatives. Sustainable synthesis methods, including 

green synthesis, chemical synthesis, and the sol-gel method, have emerged as promising approaches for controlled AuNP 

formation while addressing environmental concerns and promoting sustainable development. The field of nanotechnology has 

witnessed remarkable advancements in recent years, and gold nanoparticles (AuNPs) have emerged as a promising material with 

a wide range of applications in medicine, electronics, catalysis, and environmental science. However, traditional methods of 

synthesizing AuNPs often involve the use of hazardous chemicals and generate harmful waste, posing significant environmental 

and health risks. In response to this concern, researchers have been actively exploring greener alternatives for the synthesis of 

gold nanoparticles, utilizing eco-friendly approaches that minimize the ecological footprint and ensure sustainable development. 

                       

II.      BIOLOGICAL AND GREEN SYNTHESIS:  

Biological and green synthesis methods have gained significant interest due to their eco-friendly and sustainable nature. Green 

synthesis of gold nanoparticles involves the utilization of natural products, plant extracts, or environmentally benign materials as 

reducing and stabilizing agents. Biological approaches utilize organisms such as bacteria, fungi, plants, and algae, which possess 

inherent reducing capabilities through enzymatic action. These organisms provide a biocompatible and environmentally friendly 

platform for the synthesis of AuNPs. Green synthesis involves the use of plant extracts rich in bioactive compounds that act as 

reducing and stabilizing agents. This method offers advantages such as cost-effectiveness, scalability, and reduced toxicity, 

making it an attractive choice for large-scale production. 

2.1. PLANT EXTRACTS: 

Plant extracts, rich in bioactive compounds, have gained attention as an excellent source for synthesizing AuNPs. Various plants, 

including green tea, turmeric, aloe vera, and neem, contain phytochemicals such as flavonoids, phenols, and terpenoids that 

exhibit inherent reducing and stabilizing properties. These compounds can effectively reduce gold ions to AuNPs and also 

provide stability to the resulting nanoparticles. Because they are readily available, inexpensive, environmentally friendly, and 

non-toxic, plants are increasingly being used in nanoparticle production.  Plants including Azadirachta indica (Shankar et al. 

2004), Medicago sativa (Gardea et al. 2002), Aloe vera (Chandran et al.), Cinnamomum camphora (Huang et al.), Coriandrum 
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sativum (Narayanan et al. 2008), and Terminalia catappa (Ankamwar et al. 2010) have all been used to biosynthesize AuNPs in 

recent years. Several papers published, reporting the synthesis of AuNPs using plant extracts (Vadlapudi Kaladhar et al.  2014), 

such as Macrotyloma uniflorum (Aromal et al. 2012), Citrus limon, Citrus reticulata and Citrus sinensis(Sujitha et al. 2013), 

Piper pedicellatum (Tamuly et al. 2013), Terminalia chebula (Kumar et al. 2012), Mangifera indica (Philip et al. 2010), Banana 

peel (Bankar et al. 2010), Cinnamomum zeylanicum (Smitha et al. 2009). Using the extract of Zingiber officinale, which serves 

as both a reducing and stabilising agent, Kumar et al. created AuNPs with particle sizes between 5 and 15 nm (Kumar et al.  

2011). 

1.2. MICROORGANISMS: 

Microorganisms, including bacteria, fungi, and algae, have shown remarkable potential in the green synthesis of AuNPs. These 

microorganisms possess enzymes that can efficiently convert gold ions into nanoparticles. The process is cost-effective, requires 

minimal resources, and offers control over nanoparticle size and shape. Moreover, the use of microorganisms as catalysts in 

AuNP synthesis promotes the utilization of waste materials and facilitates the development of sustainable bio-refinery concepts. 

1.3. BIOMOLECULES: 

 Bioactive molecules such as proteins, enzymes, and polysaccharides can be derived from various biological sources and 

employed in the green synthesis of AuNPs. For instance, proteins present in egg white, silk fibroin, and gelatin act as reducing 

agents, while polysaccharides derived from starch or chitosan can stabilize the nanoparticles. These biomolecules not only 

enable nanoparticle synthesis but also provide an environmentally friendly and renewable platform. 

III. ADVANTAGES OF GREEN SYNTHESIS: 

The green synthesis of gold nanoparticles offers several advantages over conventional methods: 

1. ENVIRONMENTALLY FRIENDLY: 
                   By utilizing natural sources and eco-friendly materials, green synthesis significantly reduces the use of toxic 

chemicals and eliminates hazardous waste generation. This approach contributes to the overall sustainability of nanotechnology 

and minimizes potential harm to the environment. 

2. COST-EFFECTIVE: 

 Green synthesis methods are often more economical compared to traditional techniques, as they require fewer chemicals and 

expensive equipment. Additionally, the use of readily available plant extracts or microorganisms eliminates the need for 

expensive reagents. 

 

3. BIOCOMPATIBILITY AND BIOMEDICAL APPLICATIONS: 

AuNPs synthesized through green methods exhibit excellent biocompatibility, making them suitable for various biomedical 

applications, including drug delivery, cancer therapy, and diagnostic imaging. The absence of toxic by-products ensures their 

safe use in biological systems. 

IV. CHEMICAL SYNTHESIS:  

Chemical synthesis methods have been extensively employed for the production of AuNPs due to their versatility and ability to 

achieve precise control over nanoparticle parameters. The most commonly used technique is the reduction of gold salts, such as 

gold chloride (AuCl₃), using a reducing agent such as sodium borohydride (NaBH₄) or trisodium citrate. This method allows for  

the production of AuNPs with a range of sizes by adjusting the reactant concentrations and reaction conditions. Additionally, 

seed-mediated growth, where pre-formed gold nanoparticles act as seeds for further growth, enables the synthesis of AuNPs with 

well-defined shapes, such as nanorods, nanospheres, or nanostars (fig.1). 

 

4.1. SOL-GEL METHOD FOR AUNP SYNTHESIS:  
The sol-gel method offers several advantages for AuNP synthesis, including the ability to control nanoparticle size and 

morphology, uniform particle distribution, and the incorporation of functional materials into the gel matrix. The process typically 

begins with the hydrolysis and condensation of a metal precursor, such as gold chloride (AuCl₃), in the presence of a solvent and 

a stabilizing agent. The resulting sol, a colloidal suspension of nanoparticles, undergoes gelation to form a three-dimensional 

network. Subsequent drying and calcination steps lead to the formation of a stable gel, where the AuNPs are immobilized. 
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Fig:1. Different morphologies of  AuNPs 

4.1.1. CONTROLLED GROWTH AND STABILIZATION:  

The sol-gel method allows for precise control over the growth and stabilization of AuNPs by adjusting various parameters, such 

as precursor concentration, pH, temperature, and time. By carefully manipulating these factors, researchers can tailor the size, 

shape, and distribution of the nanoparticles to meet specific application requirements. Additionally, the choice of stabilizing 

agents, such as surfactants or polymers, influences the stability and dispersibility of the AuNPs within the gel matrix.  

4.1.2. ADVANTAGES AND CHALLENGES:  

The sol-gel method offers several advantages for AuNP synthesis. It enables the production of nanoparticles with controlled 

properties, such as size, shape, and surface chemistry, crucial for applications in catalysis, sensing, and nanomedicine. The 

versatility of the sol-gel process allows for the incorporation of functional materials, such as dopants or nanoparticles, into the 

gel matrix, leading to composite materials with enhanced properties. However, challenges associated with the sol-gel method 

include the need for precise control of reaction parameters, potential agglomeration of nanoparticles, and the requirement for 

post-synthesis purification steps. 

4.1.3. APPLICATIONS OF SOL-GEL SYNTHESIZED AUNPS:  

The AuNPs synthesized by the sol-gel method find applications in various fields. In catalysis, they exhibit excellent activity as 

catalysts due to their high surface area and unique electronic properties. In nanomedicine, sol-gel synthesized AuNPs are utilized 

for drug delivery, photothermal therapy, and bioimaging. Their ability to be incorporated into hybrid materials makes them 

attractive for sensor development, optical devices, and energy storage applications. 

V. PHYSICAL METHODS:  

Physical methods for AuNP synthesis involve utilizing external stimuli or energy sources to induce the reduction and nucleation 

of gold ions. One such technique is laser ablation, where a laser beam is directed at a gold target submerged in a liquid, resulting 

in the generation of AuNPs. This approach allows for the synthesis of nanoparticles in a solvent without the need for additional 

reducing agents or stabilizers. Another physical method is the use of plasma, where gold atoms are evaporated using high-

temperature plasmas and subsequently condensed to form AuNPs. Physical methods offer unique opportunities for the 

production of AuNPs with tailored properties, but their application is often limited to specialized research settings.  

VI.  ADVANTAGES AND APPLICATIONS OF GOLD NANOPARTICLES:  

The unique properties of AuNPs make them highly sought-after for a wide array of applications. In medicine, AuNPs show 

promise in drug delivery, cancer therapy, and diagnostic imaging due to their biocompatibility and tuneable surface properties. 

In electronics, they are used in sensors, conductive inks, and electronic devices. Catalysis and environmental remediation benefit 

from the exceptional catalytic activity of AuNPs, facilitating the development of efficient and sustainable processes. Sustainable 

synthesis approaches for AuNPs offer numerous advantages. Green synthesis significantly reduces the use of toxic chemicals 

and eliminates hazardous waste generation, ensuring environmental sustainability. These methods are cost-effective and exhibit 

biocompatibility, making them suitable for biomedical applications. Chemical synthesis provides precise control over 

nanoparticle characteristics, while the sol-gel method offers versatility and controllability for tailoring AuNP properties. The 

synthesized AuNPs find applications in medicine, electronics, catalysis, and environmental remediation, among others(fig.2). 
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Fig:2: Applications of AuNPs 

VII. CONCLUSION:  

The synthesis of gold nanoparticles through sustainable approaches paves the way for a greener and more harmonious 

integration of nanomaterials with the environment and human well-being. Green synthesis, chemical synthesis, and the sol-gel 

method offer controlled nanoparticle formation while addressing environmental concerns and ensuring sustainable development. 

By harnessing the reducing and stabilizing properties of natural sources, researchers are advancing nanotechnology in a more 

sustainable and eco-friendly manner. The synthesized AuNPs exhibit promising applications in diverse fields, contributing to 

technological advancements and addressing multifaceted challenges across industries. 
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Abstract: 
Zooplankton with good source of protein, amino acid, lipids, fatty acid, minerals, carbohydrate and enzymes could 

be an inexpensive ingredient to replace expensive fishmeal. Few studies have been made on the chemical 

composition of zooplankton although such information is vital to evaluate a species and its suitability as feed, in 

aquaculture. The present study also deals with analysis of biochemical composition of Daphnia galeata 

(Cladocera), which cultured in laboratory. In present study Daphnia galeata contended 14.1 % total lipid; 63.3 % 

protein and 15.68 % glycogen.  

Key Word:Zooplankton, Daphnia galeata, Biochemical composition. 
 

Introduction 
The production of planktonic organisms in good nutritional condition to feed fish larvae and fingerlings is a basic 

requirement in fish culture. In a vast majority of fish farms in India, it is a common practice to add organic and 

chemical fertilizers into the hatchery ponds (Sá-Junior, 1994). Although this procedure ensures a quick response in 

terms of algal biomass increase, both zooplankton composition and nutritional condition change abruptly, causing 

low fish larvae survival rates, due to the bad quality of food (Santeiro and Pinto-Coelho, 2000). An adequate 

plankton biochemical composition ensures the nutritional requirements for fish larvae, especially during their initial 

developmental stages. The living food improvement may decrease the high fish larvae mortality rate, a common 

problem in fish farms (Coutteau and Sorgeloos, 1997). 

Zooplankton are considered to be ‘‘living capsules of nutrition’’ for commercially important cultivable and 

ornamental species, as they are valuable sources of proteins, lipids, carbohydrates, vitamins, minerals, amino acids, 

fatty acids and carotenoids (New, 1998; Hernandez Molejon and Alvarez- Lajonchere, 2003; Rajkumar et al., 2008; 

Pronobet al., 2012). In the natural food web, they play a major role as diet for several invertebrates and vertebrate 

organisms and it is generally believed that the calorific value of zooplankton can meet the nutritional requirements 

of fish (Evjemo Ove et al., 2003). In aquaculture practices, live food is difficult to sustain and requires considerable 

space and expense, on the other hand micro diets are easier to maintain and usually have lower 

production costs (Jones et al., 1993; Person et al., 1993). In spite of the difficulties found in practicing live feed 

culture, Wang et al. (2005) found that the survival was significantly higher in larvae fed with live food than in larvae 

fed the three formulated diets. Introduction of live zooplankton is therefore being investigated as an alternate to 

pond fertilization for increasing fish yields while avoiding water quality deterioration (Jha et al., 2007). 

Studies on the biochemical composition and energy content of zooplankton are important to assess the 

energy available to plankton feeders (Bhat and Wagh, 1992). Such information is of much importance in estimating 

the energy available to higher tropic levels which in turn can be used to estimate harvestable fishery resources. 

Much of the available information about the biochemical composition and nutritive value of zooplankton is from 

estuarine, coastal, inshore and off share waters of India (Krishna Kumari and Goswami, 1993; Nageswara and Ratna 

Kumari, 2002; Jagadeesanet al., 2009).  
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Proteins are the most abundant macromolecules and constitute over half of the dry weight of most 

organisms. Proteins are extremely complex nitrogen containing molecules, which play important role in nearly all 

biological processes as structural components, biocatalysts, hormones and repositories of genetic information. They 

also help in storage, transport, mechanical support, control of growth and differentiation (Kale, 2002). 

Carbohydrates play vital and central role in cellular biochemistry, in addition to their functions as structural units 

and food reserves (Rao and Murthy, 1980). Carbohydrate metabolism in the animal is to meet the energy demands 

by the organs and systems for proper functioning. In the animal the chief carbohydrate of the tissue is glycogen, 

while glucose is of the haemocoelomic (blood) and other body fluids (Holden, 1972). Glycogen, a storage 

polysaccharide is reversibly converted to glucose. The equilibrium between the glycogen and glucose conversion 

tends to maintain blood glucose in a steady state. The equilibrium between glycogenesis and glycogenolysis is 

governed by the extrinsic and intrinsic environmental factor that governs the physiology of organs (Pickering et al., 

1983). Lipids are heterogeneous group of water insoluble (hydrophobic) organic molecules are not only a major 

source of energy but also provide the hydrophobic barrier that Live feed Culture, nutritional potential and 

biochemical composition permits partitioning of the aqueous contents of cells and sub cellular structures (Villalanet 

al., 1990).  

Zooplanktons are an important food source for many species of fish and flavour texture of fish is also improved with 

zooplankton as feed. Goswami et al., (1981) studied biochemical contents of marine copepods. Bhat and Wagh 

(1983) reported biochemical composition and calorific value of marine rotifers. Sreepadaet al., (1992) observed 

biochemical composition of zooplankton from Arabian Sea. Tiwari and Nair, (1993) studied protein composition of 

rotifers. Kumari et al., (1993) studied biochemical composition of zooplankton from the offshore oil field of 

Bombay. Nageshwara and Rathnakumari (2002) studied biochemical composition of zooplankton from east coast of 

India. Aman and Altaff, (2004) studied the biochemical profile of copepod Heliodiaptomusviduus, Sinodiaptomus 

(Rhinediaptomus) indicus, and Mesocyclopsaspericornisand their dietary evaluation for postlarvae of 

Macrobachiumkistnensis. Ishizaki (1968) studied the ostracod, Xestoleberishanaiiby culturing it under controlled 

laboratory conditions for five generations, its life history including oogenesis, ovulation, oviposition, embryogenesis 

mating behaviour and ontogeny.  

This work deals with laboratory culture of Daphnia galeata (Cladocera), using Chlorella algae as supplement. The 

present study also deals with analysis of biochemical composition of Daphnia galeata (Cladocera). 

 

Material And Methods 
Biochemical analysis: 

The samples of Daphnia galeata were collected from laboratory monoculture circular glass tank with the help of 

plankton net (60 μm mesh size) as well as dropper in 25 ml beaker. The collected samples were washed with 

distilled water. The partially wet sample was kept on filter paper for surface drying. After the weight of sample is 

measured it was transferred into glass petridish and kept into oven at 700c for drying. The dried sample was used for 

estimation of protein, lipid and carbohydrate. Water content was determined by determining difference between 

initial wet weight and final dry weight. 

Estimation of lipid (Lehtonen 1996): 

The analysis was performed following the method described by Lehtonen (1996). Approximately 15 mg of dried 

material was weighed and homogenized in 0.5 ml of chloroform: methanol (2:1) solution, and then centrifuged for 

30 minutes. The precipitate was washed with 0.5 ml chloroform: methanol (2:1) and centrifuged again for 30 

seconds. Twenty per cent volumes (0.02 ml) of 0.9 % NaCl solution were added to the chloroform: methanol (2:1) 

solution for both washes, and centrifuged. The chloroform phase containing the dissolved lipids was placed into 

tarred cups, and the solvent evaporated. The cups were then weighed, and the weight of the lipids calculated from 

triplicate sub samples. 

Estimation of total proteins (Lowry et al. 1951): 

Oven dried material was homogenized in the proportion of 0.5 mg to 3 ml of pure water (Micropur) into 10 ml test 

tubes. The water-soluble protein content was analysed (n = 5-6 sub samples) using the method described by Lowry 

et al. (1951), as modified by Fernandes et al. (1994). 0.1ml of the aliquot was transferred into a test tube and 4 ml of 

alkaline copper sulphate reagent was added, followed by 0.4 ml of diluted commercial Folins reagent. The optical 

density of the blue colour developed was read at 540 μm after 30 minutes of addition of the Folins reagent using 
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UV-VIS spectrophotometer (Model Digispec 200 GL). Bovine serum albumin was used as a standard. The protein 

content was expressed as mg/100 mg wet weight of the tissue. Live feed Culture, nutritional potential and 

biochemical composition.  

Estimation of glycogen (DeZwaan and Zandee 1972): 

Samples were separated for analysis, following essentially the same procedure as for proteins. The homogenates 

were analyzed (n = 4-5 sub samples) with the method of DeZwaan and Zandee (1972). The homogenate mixture was 

kept in boiling water bath for 3 to 5 minute to dissolve the tissue and then cooled. Before centrifugation 2 ml of 96% 

ethyl alcohol was added and the mixture was kept overnight in refrigerator. Next day this mixture was centrifuged at 

3000 rpm for 15 minutes. The glycogen cake settled down on the bottom was collected and 2 ml of distilled water 

was added to the cake and mixed well. This mixture was kept at 700C for 5 minutes in a hot water bath. 0.1 ml of 

the aliquot was mixed with 0.9 ml of distilled water and 5 ml of anthrone reagent was added. This mixture was kept 

in hot water bath for 10 minutes. The optical density was read at 610 μm against blank using UV-VIS 

spectrophotometer. Glycogen content is expressed in terms of mg glucose / 100 mg wet weight of tissue (Glycogen 

conversion is factor 0.927). 

Statistical analysis: 

The results of biochemical analysis were expressed as mean of three replicates and data were analyzed 

statistically by using student ‘t’ test (Mungikar, 2003). 

 

I. Result 
 Table1: Biochemical composition of live feed zooplankton Daphnia galeata 

Parameters Lipid % Protein % Glycogen% Water % 

Zooplanton 

Daphnia galeata 14.1 63.3 15.68 89.7 

 

II. Discussion 
Live feeds are being utilized as nursery/weaning/maturation diets and they also improve energy balance which 

results in maturation, quick growth, coloration and physiological conditions (Mitchell, 1991; Munuswamy et al., 

1997; Velu and Munuswamy, 2007). Estimation of biochemical composition of zooplankton is important in 

understanding their physiological function, metabolic rate, nutritive value and energy transfer (Jha et al., 2007). 

Assessments of biochemical constituents like lipid, protein and glycogen in Daphnia galeatais important for better 

understanding of the organic production, cycling of biogeochemical elements and its nutritive potential. In present 

study Daphnia galeatacontentained 14.1 % total lipid. Earlier Watanabe et al. (1983) reported 23.1 % lipid in 

Branchionusplicatilis. Moinamacracopacontained 8.94 % total lipid. Earlier Krishnakumariet al. (1993) recorded 

45.65 % lipid in another ostracod Xestoleberis nitida. Higher values of lipid in different zooplankton species have 

been reported earlier by many workers (Maruthanayagam and Subramanian, 1999; Goswami et al., 2000; Prabhu 

et.al., 2005; Rajkumar et al., 2008).  

In the present study Daphnia galeata had 63.3 % protein. Higher protein contents in copepods 

Acartiaspinicudaand Acartiasimilisfrom costal water of Parangipettai have been reported by Rajkumar et al., (2008) 

and Rajkumar and Santhanad (2009). The protein may function as metabolic reserve in zooplankton. Guisandeet al., 

(2000) made Comparison between the amino acid composition of females, eggs and food to determine the relative 

importance of food quantity and food quality on copepod reproduction.   

In the present study Daphnia galeata contained 15.68 % glycogen. Watanabe et al. (1983) recorded comparable 

quantity (16.68 %) of glycogen in Branchionusplicatilis. Moinamacracopacontained maximum glycogen (19.64 %). 

Lower values of glycogen have also been reported earlier by many workers (Maruthanayagan and Subramanian, 

1999; Rao and Krupanidhi, 2001; Prabhu et al., 2005; Rajkumar et al., 2008) in different group of zooplankton. 

Maruthanayagan and Subramanian, (1999) felt that the glycogen might be oxidized directly by zooplankton and that 

fats might be oxidized on need or stored as principal reserve food. In general, low glycogen content in zooplankton 

led to contemplation on the functional role of other biochemical fractions in their metabolism. The fluctuations in 

glycogen content of animals generally depend upon their feeding activities (Rao and Krupanidhi, 2001).The present 

observation of low glycogen content may be attributed to the fact that glycogen is the usual storage carbohydrate in 

many animals.  
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In present study the water content (89.7 %) was found in Daphnia galeata .Watanabe et al. (1983) also recorded 

87.9 % water in Branchionusplicatilisconfirming the present result. Moinamacracopacontained 86.8 % water. 

Blazka (1966) reported 92.9 % water in Daphnia pulicaria. Yurkowaski and Tabachek (1979) found 94% water in 

Daphnia pulexwhereas Tay et al (1991) reported 87.9 % water in Moinamicrura. These findings support the present 

result. Earlier Krishnakumariet al. (1993) recorded 30 % water in another ostracod Xestoleberis nitida. 

Simhachalamet al. (2015) reported that zooplanktons are rich in protein, lipids, essential amino acids and fatty acids. 
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ABSTRACT 

Education is development. It deals with students' academic, mental and 

overall personality improvement. It is a process of overall development of 

student as a person. Students' abilities and interests form his personality. 

Education can not be given only in schools and classrooms. It is a large 

process. While going through the process of learning students have to deal 

with various factors like his family and society. So the education becomes the 

process of personal and social development. The generation next is intelligent 

but is becoming mentally weak due to a lot of pressure on them. So the cases 

of suicide and dipression have been seen at large. So it becomes very 

important to make the learners mentally strong. Happiness education is one of 

the necessary initiatives the government has recommended. Literature can be 

used one of the tools to make the learners understand themselves as well as 

the world around them. 

Education is development. It deals with students' academic, mental and overall 

personality improvement. It is a process of overall development of student as a person. 

Students' abilities and interests form his personality. Education can not be given only in 

schools and classrooms. It is a large process. While going through the process of learning 

students have to deal with various factors like his family and society. So the education 

becomes the process of personal and social development. 

There have been various changes in education system since the Guru-Shishya tradition. 

In this tradition students have to leave their parents and stay with their Guru. They learn 

different Vidya's by their Guru practically. They even learn to manage their own chores 

alone. Then the system kept on changing and schools and colleges are designed in order to 

make the process of learning more confortable. Students are given various facilities so that 

they can learn with fun and with interest. 

Learner or student is the center of the education system. Learner is the most important 

factor in the process of learning. So it becomes very essential to understand his weaknesses 

and strengths. The teacher and the total education system has to serve every need of the the 

learner. As the learner is the center of the system he has been given importance. So the 

changes are being done in the system. Dropping of the exams till eighth standard, inclusion of 

technology, fun learning are the results of changing educational system. 

New generations have been proving very intelligent and active. Their hunger for 

knowledge can not be confined in the classrooms, schools and colleges. They are ready to 

explore new things and so it is very necessary to provide them the proper way of getting 
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knowledge. As a result digital classrooms, flipped classrooms, online learning are included in 

the education system. 

The process of teaching and learning depends on learners physical and mental ability. 

He has to be fit in order to understand new things. Many times the learners are forced to do 

things without knowing their interest. He can not understand if he is not interested in a 

particular area. His interest is very important. So the board of studies has decided to manage 

the learning process according to the learner's need. Mental health of the learner is to be taken 

care of as the mental disorders or mental illness caused by the burden given by the education 

system are seen at large in new generation. 

The teenagers and even the younger children are seen ending their lives only because of 

insult they faced in the classrooms or get lower grade in examinations or even if they don't 

get admission to their chosen (decided) course. So the mental health of young generation has 

become very important issue nowadays. 

Now the education system has to see that the learners are getting education properly, 

without harming their mental health. Mental health means the happy mind. The concept of 

Happiness Education emerged from the need of mental health. It deals with the learner's self-

worth. The process of learning should be harmless specially to learner's self-respect. There 

should be pleasure in teaching as well as learning. 

Teaching and learning both become pleasurable when it deals with the literary forms 

like poetry, fiction or drama. Literature is any written form that gives pleasure. Literature 

generally deals with imagination. Every human being has his own imaginary world. But the 

door of this world is always closed. Literature allows to open that door. Imagination always 

gives pleasure. Imaginary world and the world of literature are similar. Literature stirs every 

human feeling, which is necessary for mental health. Every emotion has to be recycled. 

 literary forms, like drama and novels there are interaction among characters. This 

interaction is similar to human life. Literature is said to be the mirror of human life. So it is 

very close to human feelings. Happiness education takes care of learner's psychological 

health. Literary form like poetry gives pleasure with rythem and rhymes. In the concept of 

happiness education psychology of the learner is taken into consideration, in the same way 

literature takes care of human emotions. 

The aim of happiness education is to make the learner capable to realise his desires and 

fulfil them. Literature allows the human mind to be prepared for emotional ups and downs. 

The characters found in literary forms belong to society we live in. So the human 

relationships and interaction among society is taught to the learners. Relationship building is 

the other aim of happiness education, it is also understood by the learners as they deal with 

the interaction among human minds. 

The complicated incidents shown through the stories of the novel and drama create a 

kind of emotional awareness. Emotions are also handled in the poetry with softness, so 

emotional awareness is supported with this literary form as well. Literature helps the learners 

understand human mind. They understand themselves, their family and society. Happiness 
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education aims to teach the learners understand their personal and social awareness at large. 

For that reflective stories are the tools to get those learning outcomes. 

Happiness education particularly tries to answer the questions 'what makes me happy?' 

and 'how can I be an instrument in other people's happiness?' Answers of these two questions 

are found in literature. Realisation of self and of other human beings is handled in the various 

literary forms. Human mind and it's reactions to the emotional situations are seen in the 

literature. So literature helps to realise self and society and become confident. 

The concept of happiness education has emerged due to the need of learner's mental 

happiness. It is very innovative idea and has its roots in emotional understanding of self and 

society. The government has recommended to teach reflective stories and interactive 

activities at school level. Literature can help to reach the aims of happiness education at 

school as well as college levels. Literary forms like dramas, novels and poetry can easily and 

in an interactive way help to fulfil the aims of happiness education. 

The generation next is intelligent but is becoming mentally weak due to a lot of pressure 

on them. So the cases of suicide and dipression have been seen at large. So it becomes very 

important to make the learners mentally strong. Happiness education is one of the necessary 

initiatives the government has recommended. Literature can be used one of the tools to make 

the learners understand themselves as well as the world around them. 
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