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BIOFUEL: REPLACING THE FOSSIL FUEL AS ENERGY SOURCE

KaziFazilat Sultana Javed Waliulla, Head of the Department, of Zoology., Anjuman Islam, Degree
College of Science, Murudjanjira, Raigad, Maharashtra

Miss. Ahire Yayati, Student, Anjuman Islam, Degree College of Science, Murudjanjira, Raigad,
Maharashtra

1. Introduction: The major source of the energy being used in today’s world comes mainly from the
fossil fuels. All these fuels contain materials such as metal, sulfur, and nitrogen compounds in
addition to carbon, hydrogen, and oxygen. Different harmful pollutants are generated such as fly ash,
sulfur oxides, nitrogen oxides, and other volatile compounds during the process of combustion.
Moreover, fossil fuels have non-renewable energy sources which are derived from pre-historic fossils.
These are primarily formed from the remains of the decayed plants and animals of the carboniferous
era. The main types of fuel sources that are being used to meet the energy and electricity demands of
today’s world are coal, natural gas, and oil/petroleum help. The source of these fuels is limited and are
depleting at a faster rate (1). Particulate matter produced by the burning of fossil fuel can not only
pollute the air, it also contaminates the water and soil leading to deterioration and degradation of the
same. Wet and dry inorganic pollutant gets deposited leading to acidification of the environment. The
obvious consequences are increased corrosion, deterioration of cultivated soil, forest etc. Besides,
plant and wildlife is also susceptible such pollution. It is reported that wildlife has been extensively
harmed in Europe and North America. Most of the food plants, crops, and other coniferous trees are
not also resistant to oxides and thus leading to withered and falling leaves. Biofuels are energy-rich
compounds alternative to conventional fossil fuels. Biofuels are produced from the biomass namely
microalgae, plants, and bacteria. Other sources with a high value of the heat of combustion are also
used as the source of biofuels such as biohydrogen, biodiesel, bioethanol, and biomethanol. Biofuel
poses several advantages over fossils fuels. The sources used in the production of biofuel are
renewable and releases less toxic compounds in the environment during combustion. Moreover, there
is no scope for emitting CO, in the whole process saving the environment to some extent (2).
2. Evolution of biofuel production: Depending on the type of biomass usage, biofuels can be divided
into the primary and the secondary ones. The primary biofuels are the natural biofuels directly
produced from firewood, plants, forest, animal waste, and crop residue. This is the main fuel used in
the Third World countries for heating, cooking and agricultural needs. They are also called as
traditional Biomass. The secondary biofuel is produced from biomass usually from the primary
biofuel. This particular category can be further classified into three more generations: first
generation, second generation, and third generation biofuels depending on the various parameters
such as:

e Use of general feedstock for fuel production,

e The processing methods, and

o Historical sequence of the fuel's appearance on the world energy market.
First generation biofuels are produced from biomass of food crops which are enriched with sugars,
starch, and oils such as soybeans, sunflower seeds, and rapeseeds. Bioalcohols and biodiesel are two
of the first generation biofuels that have been widely used. second generation biofuels are devised to
overcome the setback of the first generations biofuels. They are produced from lignocellulosic
biomass. The third generation of biofuel is produced from algal biomass and is a relatively new
direction of bioenergetics production (3).
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3. Sources of biofuel

Biomass used in biofuel production

Wood: this is the commonly used biomass that has been used for cooking and heating. Even in the
present day, this is the main source of energy in developing countries.

Algae: main biomass used for the production of third generations of biofuels. Main sources of algae
come from the stagnant ponds in the natural world, and more recently in algae farms. Recently algae
have been used experimentally as a new form of green jet fuel designed for commercial travel (4).
Carbohydrate (sugars) rich biomaterial: the main source for this biomaterial is derived from products
like wheat, beets, corn, sugar cane, and other existing food crops (1).

Oils rich biomaterial: this is used to produce the biodiesel for automobiles, and home heating, the
Main source for this material is various food crops such as rapeseed, sunflower, corn, and others. The
main advantage of this type of biomass is that it is not susceptible to microbial degradation, and can
be re-used. It is being experimentally used in the production of green jet fuel (1).

Biorefinery: The biorefinery is a facility where the biomass is used to produce a spectrum of
marketable products and energy. This biorefinery concept is somewhat similar to the petroleum
refinery (5).

4. Mechanism of biofuel production

Thermochemical conversion: This method involves several processes such as gasification,
liquefication, pyrolysis, and hydrogenation and proved to be an efficient method of biofuel production
from algal biomass. (6)

1. Gasification: in this process biomass is treated for temperatures above 1000 K and a gas
mixture is formed including CO,, CO, H,, CH,4, N, and other such compounds.

2. Liquefication: in this process catalytic thermal decomposition of biomass produces unstable
small components, which are then combined to form bio-oils.

3. Pyrolysis: this is an anaerobic decomposition of biomass (temperatures range from 650 to 800
K). The substance proceeds in a vapor phase and then condenses into the mixture, called bio-
oil.

4. Hydrogenation: This is a simple reduction process involving the addition of hydrogen to the
unsaturated organic compound. Generally, algal hydrogenation is performed in presence of
the solvent and a catalyst in an autoclave.

(:10.1016/j.enconman.2009.03.001)
Biochemical conversion

1. Fermentation: The fermentation reactions are caused by microorganisms, which feed on
sugar-enriched feedstock. The process of fermentation requires less consumption of energy.
Moreover, CO2 produced as a by-product during this process can be used as carbon sources
for microalgae in cultivation process and therefore reduce the emission of greenhouse gases
(2).

2. Transesterification: Transesterification of vegetable oils and animal fats with methanol or
ethanol is used for biodiesel production (2).

5. Economic and environmental impact: Biofuel has various advantages over fossil fuel. The main
advantage is that it produces lesser amount of greenhouse gas (GHG) emissions with no net increase
in atmospheric carbon dioxide (CO,). Another environmental benefit of biofuels is the fact that it is
made from renewable resources (7). In addition to the environmental impact, biofuels tend to be
cheapest when compared to the fossil fuels. One of the main reason behind the biofuel research was
the high petroleum price. The cost of biofuel production can be further reduced by the use of inedible
oils and used oils, instead of using edible vegetable oil (7).
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6. Conclusion and future perspective: With the ever-increasing global energy demand, fossil energy
has the continuing weaknesses with the significant risk to the environment. The amount of fossil fuel
consumed globally is increasing with time and consequently depleting fast in an alarming manner. In
addition, burning of fossil fuel creates several harmful impacts on the environment. Therefore, an
increased use of biomass-derived fuels has the potential to meet the future demand for energy in an
eco-friendly and cost-effective manner.
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Abstract

The water sample from Kharamboli dam of Murud Taluka was analyzed for their physicochemical
characteristics. Laboratory tests were performed for the analysis of samples for Temperature, pH, Electrical
conductivity, TDS, Alkalinity, Chloride, DO, BOD, Total hardness, Calcium hardness, Magnesium hardness and
Salinity were analyzed in the month of November 2017. By observing the result it can be concluded that the
parameters which were taken to study the water quality are below the pollution level for ground water which
satisfies the requirement for the use of various purposes like domestic, agricultural, industrial etc. The
usefulness of these parameters in predicting dam water quality characteristics were discussed

Keywords: Kharamboli Dam water, water quality standard, Physico-chemical Parameter
INTRODUCTION: Water is one of the most important and abundant compounds of the ecosystem.

All living organisms on the earth need water for their survival and growth. As of now only earth is the
planet having about 70 % of water. But due to increased human population, industrialization, the use
of fertilizers in the agriculture and man-made activity, it is highly polluted with different harmful
contaminants. Therefore, it is necessary that the quality of drinking water should be checked at regular
time interval, because due to use of contaminated drinking water, human population suffers from
varying of water borne diseases. It is difficult to understand the biological phenomenon fully because
the chemistry of water revels much about the metabolism of the ecosystem and explain the general
hydro — biological relationship [1]. Water pollution is a serious problem in India as almost 70 per cent
of its surface water resources and a growing percentage of its groundwater reserves are contaminated
by biological, toxic, organic, and inorganic pollutants. In many cases, these sources have been
rendered unsafe for human consumption as well as for other activities, such as irrigation and industrial
needs. This shows that degraded water quality can contribute to water scarcity as it limits its
availability for both human use and for the ecosystem.
Due to growth of population, agriculture, and industries,
demand for domestic water has increased many times
during the last few years. Improper waste disposal and
over exploitation of resources has affected the quality,
not only of tap water, but also of ground water [2].
Prabhakar R. Pawar and Balasaheb G. Kulkarni [3] has
studied assessment of water quality in the karanja creek
(Raigad). Budharatna Bhavare, Miguel A. Rodriguez,
Anil Kurthe [4] has studied different physic chemical
parameter and nutrients in water of Bhatye estuary, Ratnagiri
central, West coast of India. Francis Andrade, H.B. Arvinda,
and E.T. Puttaiah [5] have studied Manglore coastal water

Khar Amboli Dam

Kharamboli Dam

10 | Scholarly Research Journal for Interdisciplinary Studies APRIL-JUNE, 2018


mailto:sajidoshaikh@gmail.com

ISSN 2278-8808
IMPACT FACTOR SJIF 2016- 6.177 SRJIS, V-7(39), 2018

pollution by analysis of physical, chemical parameter. Ramalingam manikannan, Subramanian asokan
and A.H.M.S. Ali [6] have studied Seasonal variation of physicochemical properties of the great
vedaranyam swamp point calimere wildlife Sanctuary, South east coast of India. Sujata Sen, Dr.
Minal Kanti Paul, and Madhab Borah [7] have studied the some physico chemical parameter of pond
and river water with reference to correlation study. G.Velsamy, N. Manoharan, S.Ganesan [8] has
studied analysis of physicochemical variations in sea water sample Uppanarestuary, Cuddalore,
Tamilnadu (India). Amboli is a Village in Murud Taluka in Raigad District of Maharashtra State,
India. It belongs to Konkan region. It belongs to Konkan Division. It is located 49 Km towards South
from District head quarters Alibag. 11 Km from Murud. The dam is situated amidst lush greenery
which makes it an amazing picturesque location. The sound of nature - water and birds - makes this
location a more appealing one.

The water sample was collected from the dam early in the morning between 8.00 am to 10.00
am and was analyzed to compare the differences occurred in Physico-chemical parameters such as
Temperature, pH, Electrical conductivity, TDS, Alkalinity, Chloride, DO, BOD, Total hardness, Ca-
hardness, Magnesium hardness and Salinity.

The research work is carried out, keeping in mind the following objectives.
e To study the chemical composition and water quality parameters of dam.
e Toinvestigate the possible sources and Cause of pollution in the dam if any.
To study if these effects can be attributed to the change in the chemical composition of the dam water

Imagery ©2018 CNES / Airbus, TerraMetrics Data SI0, NOAA U.S. Navy, NGA GEBCO, Map data ©2018 Google _1km

MATERIAL & METHOD:- Sample of water was collected in sterile plastic bottle of 2 litre capacity
from the dam. At the same time the temperature & pH were noted. The physico-chemical analysis was
carried out within 24 hours of collection in a laboratory as per APHA (1989), (1992), AWWA &
WPFA, Trivedy & Goel (1986) [9-10]. The chemicals were used of A. R. grade and are standardized
as per Inorganic quantitative analysis by Vogel (1964) & (2006) [11-12]. The result is statistically
analyzed by calculating mean & standard deviation.

RESULTS & DISCUSSION:-

Parameters Garambi Dam
Mean+S.D

pH 8.10+ 0.02

Temperature ( °C) 21.7+0.3

Conductivity (mS) 0.109 + 0.002

Total Hardness (mg/L) 60+ 1.0

Chlorides (mg/L) 39.05+0.18
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Acidity (mg/L) 96 + 0.3
Alkalinity (mg/L) 185+ 0.3
Dissolved Oxygen (mg/L) 7.716 + 0.015
BOD (mg/L) 1.281 + 0.03
Total Dissolved Solids (mg/L) 300 +1.0
Calcium hardness (mg/L) 44+ 0.3
Magnesium hardness (mg/L) 16+ 0.3
Salinity (mg of NaCl) 1.172 + 0.003

Table-1:- Values of different parameters of water sample of Kharamboli dam. (Mean and
Standard deviation is calculated)
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Graph showing concentration range of various parameters at Kharamboli dam.

1. Temperature: Temperature is the most importance environment factor with effect on plants and
animals. Water has several unique thermal properties which combine to minimize temperature
change. The Water temperature depends on the depth of the water column, climatic and topographic
changes [13]. A rise in temperature of water leads to the speeding up of chemical reactions in water,
reduces the solubility of gases and amplifies the tastes and odour. At higher temperature with less
dissolved gases the water becomes tasteless and even does not quench the thirst and decreases the
solubility of oxygen. Temperature also determines various other factors such as pH, Conductivity,
saturation level of gases and various forms of alkalinity. The temperature of Garambi dam water is
21.7+0.3°C.

2. pH: pH, one of the most common analyses in soil and water testing, is the standard measure of
how acidic or alkaline a solution is. pH has no direct adverse effect on health. pH governs the
distribution, transport and fate of heavy metals in aquatic ecosystem. It is measured a scale from O -
14. pH of 7 is neutral, pH is less than 7 is acidic and pH greater than 7 is basic. Aquatic organisms
need the pH of their water body to be a certain range optimal growth and survival. pH of water
sample collected is 8.10+0.02.

3. Electrical Conductance: Conductivity is the measure of a substance or solution to conduct electric
current. Presence of salts and contamination with wastewater increases conductivity of water. It is a
indication of pollution. Electrical conductivity used to quickly estimate the ionic or soluble salt
concentration in soils, water supplies, fertilizer solution and chemical solution. It is highly depended
upon temperature Conductivity however is an important criterion in determining the suitability of

12 | Scholarly Research Journal for Interdisciplinary Studies APRIL-JUNE, 2018



ISSN 2278-8808
IMPACT FACTOR SJIF 2016- 6.177 SRJIS, V-7(39), 2018

water for irrigation. The conductance of water sample is 0.109+ 0.002 mS. The observed value of
electrical conductance is quite low and less electrolyte

4. Total Hardness: Total hardness is defined as the sum of calcium and magnesium hardness in mg/L
as CaCOas.Total hardness of water an important factor that indicates toxic effect and poisonous
elements [14]. There is no adverse effect of hardness on health. Hard water is also not suitable for
domestic and irrigation purposes. Total hardness of water collected is 60+1.0 mg/L. The degree of
hardness of drinking water has been classified in terms of the equivalent CaCO3 concentration as
follows: Soft - 0-60mg/L, Medium - 60-120 mg/L, Hard - 120-180 mg/L, Very hard - >180 mg/L. The
observed value was quiet less than the acceptable limit of 300 mg/L

5. Chlorides: Chloride is mainly obtained from the dissolution of salts of hydrochloric acid as table
salt (NaCl), NaCOz2 and added through industrial waste, sewage, sea water etc. Surface water bodies
often have low concentration of chlorides as compare to ground water. It has key importance for
metabolism activity in human body and other main physiological processes. High chloride
concentration damage metallic pipes and structure as well as harms growing plants. According to
WHO standards concentration of chloride should not exceed 250 mg/L

The chloride content of the water sample is found to be 39.05+0.18 mg/L

6. Acidity: Acidity of water is its capacity to neutralize a strong base and is mostly due to the
presence of strong mineral acids, weak acids and the salt of strong acids and weak bases. Addition of
wastewater having acidity producing substances increases the acidity of water. The observed acidity
of water sample is 96+ 0.3 mg/L of CaCOs;. The value is much less than threshold value i. e. 200
mg/L of CaCOs. This indicates that sample of water are in safe range

7. Alkalinity: Alkalinity is a chemical measurement of water’s ability to neutralize acid. Alkalinity is
also a measure of water buffering capacity or its ability to resist changes in pH upon the addition of
acids or bases. Alkalinity of natural water is due to primarily to the presence of weak acid salts,
although strong bases may also contribute (i.e. OH’) in the extreme environment. Bicarbonate
represents the major form of alkalinity in natural water, so its source being the partitioning of CO2
from the atmosphere and the weathering of carbonate minerals in rocks and soil. Other salts of weak
acids, such as borate, silicates, ammonia, phosphate, and organic bases from natural organic matter
may be present in small amounts The observed alkalinity of water sample is 185 + 0.3 mg/L of
CaCOs. The observed value of alkalinity of sample is within the permissible range i.e. below 200
mg/L.

8. Dissolved Oxygen: The amount of oxygen dissolved in water, such as a lake, river or stream.
Dissolved oxygen is the most important indicator of the health of water bodies and its capacity to
support a balanced aquatic ecosystem of plants and animals. Warm water released from industrial
outlets, flowages or storm sewers can also reduce dissolved oxygen levels. Dissolved oxygen may
play a large role in the survival of aquatic life in temperature lakes and reservoirs during summer
months. Dissolved oxygen of water sample collected is 7.716 + 0.015mg/L. It may be due to high
temperature and inorganic reluctance such as hydrogen sulfide, ammonia, nitrites, ferrous ions and
other oxidizable substances also tend to decrease dissolved oxygen in water

9. Biochemical Oxygen Demand (BOD): Biochemical oxygen measures the amount of oxygen that
microorganisms consume while decomposing organic matter, it also measures the chemical oxidation
of inorganic matter. BOD is a measure of organic material contamination in water, specified in mg/L.
BOD is the amount of dissolved oxygen required for the biochemical decomposition of organic
compounds and the oxidation of certain inorganic materials (e.g., iron, sulphites). The observed value
of BOD is 1.281 + 0.03 mg/L which is within the permissible range i. e. 0.75-1.5 mg/L.

13 | Scholarly Research Journal for Interdisciplinary Studies APRIL-JUNE, 2018



ISSN 2278-8808
IMPACT FACTOR SJIF 2016- 6.177 SRJIS, V-7(39), 2018

10. Total Dissolved Solids (TDS): Total dissolved solids are the total amount of mobile charged
ions, including minerals, salts or metal dissolved in a given volume of water in mg/L. TDS is directly
related to the purity of water and the quality of water purification system and affects everything that
consumes, lives in, or uses water, whether organic or inorganic, whether for better or for worse.
Common inorganic salts that can be found in water include calcium, magnesium, potassium and
sodium, which are cations and carbonates, nitrates, bicarbonates, chlorides and sulphates which are
anions. They give a particular taste to water at higher concentration and also reduce its palatability
The total solid present in water sample collected is 300+1.0 mg/L which is lower than threshold value
of total solid content i.e. 500 mg/L.

11. Calcium hardness: Calcium is naturally present in water. Calcium is a determinant of water
hardness, because it can be found in water as Ca®" ions. As per Indian Standards the calcium content
of water should not be more than 75 mg/L. This has been specified in the IS 10500:- Drinking Water
—Specifications. In the study the calcium content in water sample has been found to be 44+ 0.3 mg/L
which is within the limit as per Specification

12. Magnesium hardness: Magnesium is naturally present in water. Magnesium is a determinant of
water hardness, because it can be found in water as Mg?* ions. As per ISI the magnesium content of
water should not be more than 50 mg/L. In the study the magnesium content in water sample has been
found to be 16+ 0.3 mg/L which is within the limit as per Specification

13. Salinity:- Salinity which is defined as the total concentration of electrically charged ions in the
water. These ions are the four major cations-calcium, magnesium, potassium and sodium, and the four
common anions carbonates (COs), sulphates (SO,), chlorides (CI) and bicarbonates (HCO). Other
components of salinity are charged nitrogenous compounds such as nitrates (NO3z), ammonium ions
(NH,4) and phosphates (PO,) [15]. In general the salinity of surface waters depends on the drainage
area, the nature of its rock, precipitation, human activity in the area and its proximity to marine water
[16]. Waters with salinity below 1% are fresh and waters with salinity higher than 1% are
brackish/marine [17]. The observed value of salinity for water sample is 1.172 + 0.003 mg of NaCl.
CONCLUSION: The study assessed the evolution of water quality in dam water of Kharamboli,
Murud taluka which was carried out by taking certain important parameters like Temperature, pH,
Electrical conductivity, TDS, Alkalinity, Chloride, DO, BOD, Total hardness, Calcium hardness,
Magnesium hardness and Salinity. The data of physico-chemical and biological parameters clearly
shows that the water of Kharamboli dam is within the permissible range as per APHA (1989), (1992),
Trivedi and Goel (1986). Such water is suitable for drinking purpose and can be used for domestic as
well as irrigation purpose.
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Abstract

Founder of The Maratha Empire is Chhatrapati Shivaji Maharaj and Maratha warrior group establishing
Hindavi Swarajya.There were several coins in circulation like Vijaynagar, Nizamshahi, Adilshahi, Mughal,
France, England etc. Maharaj Shivaji aware of the importance of currency. He minted coins during his
coronation in 1674. He minted coins like Hon which is gold coin and today these coins are very rare with only
few known specimens, another coin is Shivarai coins which are minted at various mints even post-humously and
circulated till the middle of the eighteenth century.Hon as a gold coin and shivarai was copper coin.Was
Maharaj shivaji casted silver coins or not ? we have different opinians for this question , but there were some
silver coins presented in the auction that shows the relation with shivaji maharaj or the time of shivaji coinage.
Maharaj samhaji and Maharaj rajaram continued these coins even after the death of shivaji maharaj and also
both of them casted coins of their own names. These all coins shows power of Maratha Empire.

Keywords : Hon , Shivrai, gujas, Phanams, lari.

Introduction :The history of India is full of the stories of countless heroes and gallants. Their deeds of

bravery,gallantry,and heroism have left indelible marks.Maharaj shvaji is one of those Indian heroes
who have been acknowledged as the most worthy and remarkable personalities.He was the first king
who establish hindavi swarajya in 17" century . On 6 June,1674 coronation ceremony of shivaji
Maharaj was performed.He assume the title of king and become fist chhatrapati of Maratha
empire.After establishing his rule, Maharaj Shivaji implemented a competent and progressive
administration with the help of a disciplined military and well-established administrative set-up. He
was the first Maratha ruler to start the Raj Shaka (royal era). He aware of the importance of currency.
He minted coins like hon and shivari during his coronation. Maharaj Shivaji did not allow the coins of
british East India Company[1]. Hon as a gold coin and shivarai was copper coin. Was Maharaj shivaji
casted silver coins or not ? we have different opinians for this question , but there were some silver
coins presented in the auction that shows the relation with shivaji maharaj or the time of shivaji
coinage.But some references shows He did not strike silver coins[2].Coins of Maharaj Shivaji shows
one of the most independent and well established kingdom. Hon which is gold coin and today these
coins are very rare, and copper coin is Shivarai circulated till the middle of the eighteenth century.
Coinage: At the time of shivaji maharaj land was cultivated by the farmers and farming was one of
the main occupation,and money paid very little role in there economic life.Maharaj Shivaji aware of
the importance of currency. He minted coins during his coronation in 1674.These coins improves the
economic system with their correctiveness. The Metals used in these coins were equal to the price of
the day plus the minting charges.At the raigad fort raje shivaji had their own mint.In addition to his
own mints, Maharaj Shivaji allowed private mint-owners to run the mints in his Kingdom. It was a
profitable business of the time to produce coins out of royal metals. There were free and open
mints.This also entailed the danger of counterfeit private coins.

1.Hon: Maharaj Shivaji used 'Hon' as a gold coin.According to Sabhassd there were twenty six gold
coins (hons) in circulation (3) .Hon is also known as Hon Varahi or Varah.According to Sabhasad the
hons were Guitti-hon, Adoni Hon, Dharwad Hon, Vellor Hon, Tanjor Hon and Ramnathpuri Hon
(4).Maharaj Shivaji's hons bear only the Devnagari legend giving his name and titles. He never
acknowledged the supremacy of any other power (5). Shivrai Hon was round, weighing two mashas
and seven Gunjas(Gunja seeds — Abrus precatorius is a poisonous herb used in Ayurvedic medicines
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after detoxifying process) i.e. 42.12 grains or 2.7.128 Grams in diameter, 1/32 C. meter and touch
32.45(6). The rate of Gold was approximately sixteen rupees per Tola. It means, Shivrai Hons were
of Rupees three and thirteen annas .This coin was in circulation for more than one hundred and fifty
years. At the time of Maharaj Shivaji's death, in the State treasury, there were 79 lakhs gold coins
including Shivrai Hons, and in his personal treasury, there were four lakhs 'Shivrai Hons', Gambar
Mohars, Putlis, Patshahi Hons and Sangrai Hons etc. Phanams like Aphraji, Venkatrai,Ulaphkari,
Devanhalli, Trishuli etc. were also in his treasury, in which Patshahi hons were more than 13 lakhs
.Maharaj Sambhaji and Maharaj Rajaram followed his father's policy but he also minted some new
coins.

(Fig:1)
Hon (Fig:1) in collection of chhatrapati shivaji maharaj vastu sangrahalaya.
This coin bear the title ‘Chhatrapati’ on the obverse and the legend ‘Shri Raja Shiva’ on the reverse of
the coin.
The text is in Nagari script.
Material: Gold .
Dimensions: Size: 1.1 cms.
Weight: 2.9 gms.
Shivarai: Shivrai is a copper coin of Chhatrapati Shivaji Maharaj . Shivarai ( approx 10 to 13 gms.).
This coin bear the title ‘Chhatrapati’ on the obverse and the legend ‘Shri Raja Shiv’ or ‘Shri Raja Siv’
on the reverse of the coin and having dotted border on it. There were 150 and above type of copper
Shivarai coin.Rev Abat found in his research there were 8 types of specimens.According to Die
Studies Model there was approximately 4,50,000 shivarai coin produced at that time.Abat wrote in his
Bombay gaziyeter “old copper coins called chhatraptis also called shivarais,as the coin of Raja
Shivaji,worth about a quarter of an anna are also current.The Chhatrapati contains 136 grains troy
(three forth tola) of pure copper,or 45 grains troy (one forth tola) more than the current quarter anna
piece.Peshwa’s were casted same type of copper coin known as Dudandi but the main difference
between Dudandi coins and Shivarai coins is Peshwa’s removed dotted border which was printed at
the edge of coin. (Fig:2) and (Fig:3) shows copper shivari coin in collection of coin collector.

(Fig:2)
Material: Copper.
Weight: 10-13 gms
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'SHIVARAI SILVER COINS: At the time of maharaj shivaji was he casted silver coins or not? for this
guestion we have different opinians from different scholars . At that time Adilshahi and Nijamshahi
saltanat had their own silver coin named as Lari. Amiteshwar jha mentioned in his bharatiy sikke
book that there were some silver coins casted by Mahara j Shivaji and on which Raja Shiv
Chhatrapati’ inscribed on one side and other side Jagdamb prasanna inscribed. Mahadev govinda
ranade mentioned in his Currencies and Mints under Maharashtra Rule’ article ,As regards the silver
rupee coined at Raigad,it is impossible to say what inscription it bore ,as no specimens of Shivaji’s
rupee coin are now available. according to numismatics circle, there are less than 10 coins minted in
celebration of Mahraj shivaji’s coronation. From these one of the silver coin selled for 15lakhrupees
in 2016 (TOI) and in the same year but in another auction this coin was selled for 10.5 lakh rupees(
the hindu newspaper) the coin was undated with ‘jagdamba prasanna’ inscribed on one side and
‘Raja Shiv Chhatrapati’ on other side.Jagdamba is one of the goddess and avatar of goddess
bhavani.And bhavani devi is family deity of Maharaj Shivji .These coins are extremely rare coin.
(Fig:4) and (Fig:5) shows silver shivari coin in collection of coin collector.

(Fig:4) (Fig:5)

Material: silver.

SHAMBHU CHHATRAPATI’S SHIVARAI : Maharaj Sambhaji (May 14, 1657 — March 11,
1689) was the second ruler of the Maratha kingdom. He was the eldest son of Maharaj Shivaji, and his
first wife Saibai. He was successor of the realm after his father's death, and ruled it for nine years.
Sambhaji's rule was largely shaped by the ongoing wars between the Maratha kingdom and Mughal
Empire as well as other neighbouring powers such as the Siddis, Mysore and the Portuguese
in Goa. His coronation was held on 20 july 1680 at the fort panhala and on 16 january 1681 at the fort
raigad after the death of shivaji maharaj and sambhaji maharajfollowed his father's policy but he also
minted some new coins.sambhaji maharaj continued the shivarai coin in his currency. he also minted
the new copper coin and now collectors or scholars called it as shambhurai.lt was also copper
coin .This coin is approx 12 gms. This coin bear the title ‘Chhatrapati’ on the obverse and the legend
‘Shri Raja Shambhu’ or ‘Shri Raja Sambhu’ on the reverse of the coin and having dotted border on
it. The text is in Nagari script. These coins are very rare. (Fig:6) and (Fig:7) shows copper shivari coin
of Maharaj Sambhaji in collection of coin collector.

(Fig:6) (Fig:7)

Material: Copper.
Weight: Approx 10-12 gms.
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MAHARAJ RAJARAM’S SHIVARALI: Rajaram Raje Bhosale (24 February 1670 — 3 March 1700.)
was the younger son of Maratha ruler Chhatrapati Shivaji Maharaj, and half-brother of Maharaj
Sambhaji. He took over the Maratha Empire as its third Chhatrapati after Sambhaji Maharaj’s death in
1689.Rajaram followed his father's policy but he also minted some new coins.This coin known as
Mabharaj Rajaram’s Shivarai. This coin bear the title ‘Chhatrapati’ on the obverse and the legend ‘Shri
Raja Ram’ on the reverse of the coin and having dotted border on it.The text is in Nagari script. This
coin is having weight approx 9 gms.Mostly we get these coins in square shape,but some coins also
found in rounded shape.These coins are also very rare.l(Fig:8), (Fig:9), (Fig:10) and (Fig:11) shows
copper shivarai coin of Maharaj Rajaram in collection of coin collector.

(Fig:10) | | (Fig:11)

Material: Copper.

Weight: Approx 9-10 gms.

CONCLUSION: Ancient coins are the mediators , which tells us the history of todays currency .
these coins throws light on the life , culture and economic conditions of any empire. in the whole
history of maharashtra maratha empire was one and the only empire which was established by
maharashtrian man, and maharashtra was ruled by maharashrian person maharaja shivaji.not only the
maharashtra but he aquired some parts of gujarat and karnatak also . after the coronation shivaji
maharaj casted his own coins because he was aware about the power of currency . a normal shivaji
became a great king due to his deeds and that’s why the name of shivaji maharaj has written by
golden words in the history of Maharashtra . shivarai was one of the important part of his currency .
this coin was used by common people and rich people also . to aguaire more knowledge about the
economic development, cultural development of maratha empire it is important to do study of these
coins.It is important to conserve these archaeological coins, but at the same time analytical study of
these coins is also important to reveal the more correct and pure history . Because future is always
reflection of past.
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Abstract

Quality of water is an important criterion for determining the suitability of water for human consumption.
Keeping in view the significance of good quality water for a healthy society, the physic-chemical analysis of the
water sources of the Usroli village was carried out to evaluate their suitability for drinking purpose. The
present study focused an acute awareness among the people about the quality of drinking water by taking water
samples from different sources for analysis. The experiment analyses its various Physico-chemical and
biological parameters such as Temperature, pH, Electrical conductivity, TDS, Alkalinity, Chloride, DO, BOD,
Total hardness, Calcium hardness, Magnesium hardness and Salinity were analyzed in the month of December
2017. The results are compared with standards of WHO. From the obtained result it can be predicted that the
parameters which were taken to study the water quality are below the pollution level for water which satisfies
the requirement for the use of various purposes like domestic, agricultural etc.

Keywords: Drinking water resources, water quality standard, Physico-chemical Parameter.
INTRODUCTION: Rural India depends mainly on groundwater for drinking and agriculture.

Villages once depend on sources like wells, lakes, ponds and streams for their water needs.
Contamination of most surface water sources has rendered them unfit for consumption. And also
increase in water demand by an increasing population has necessitated resource to tapping
groundwater. Unsustainable withdrawal of groundwater has led to the spectra of depleting the
problem of water scarcity. Every human society, be it rural or urban, industrially or technologically
advanced, disposal of waste exceeds the limit of natural scavenging or removal process, they are
bound to effect the normal functioning of the ecosystems and consequently they bear an adverse effect
on the biota [1]. Water is one of the most important parameter to the ecosystem. The sustainable
development will not be possible without adequate quantity and quality of fresh water [2]. Fresh water
resource are becoming deteriorate day-by-day at the very faster rate. Now water quality is a global
problem [2]. The healthy aquatic ecosystem is depended on the biological diversity and Physico-
chemical characteristics [3]. Better quality of water is described by its physical, chemical and
biological characteristics. But some correlation was possible among these parameters and the
significant one would be useful to indicate quality of water. Water supply systems are important, but
at the same time wastewater treatment systems are also equally important. Approximately 80% of
water turns to waste water after its utilization. Water quality provides current information about the
concentration of various solutes at a given place and time. Its quality parameters provide the basis for
judging the suitability of water for its designated uses and to improve existing conditions [4].There is
no single or simple measure for water quality. Water may be tested for a few characteristics or
numerous natural substances and contaminants depending on their needs. The nature and extent of
water pollution is characterized by several physical, chemical and biological parameters. The
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increased anthropogenic activities due to industrialization have contributed to decline in water quality
including climate and precipitation, soil type, vegetation, groundwater and flow conditions. The water
quality of rivers and lakes changes with the seasons and geographic areas, even when there is no
pollution presents [5]. The deterioration of water quality has led to the destruction of ecosystem
balance, contamination and pollution of ground and surface water resources. Water quality
degradation world-wide is due to many anthropogenic activities which release pollutants into the
environment thereby having an adverse effect upon aquatic ecosystems. Quality of water can be
regarded as a network of variables such as pH, oxygen concentration, temperature, etc. and any
changes in these physical and chemical variables can affect aquatic biota in a variety of ways [6].
Since the quality water is directly related to health and is important for determination of water utility,
it is very essential and important to test the quality of the water before it is used for drinking,
domestic, agricultural or industrial purposes. The utility of river water for various purposes is
governed by physicochemical and biological quality of the water [7]. It is well known that no straight
forward reasons can be advanced for the deterioration of water quality, as it is dependent on several
water quality parameters [8]. Ground water quality in the industrial areas is determined by measuring
the concentration of some physico-chemical parameters and comparing them with drinking water
standards [9]. Chandanshive Navnath Eknath [10] studied “The Seasonal Fluctuation of Physico-
Chemical parameters of River Mula- Mutha at Pune, India and their Impact on Fish Biodiversity”.
MVS Vaishnavi et al [11] studied “Study of levels of heavy metals in the river waters of regions in
and around Pune City, Maharashtra, India”. Pali Sahu et al [12] studied “Physicochemical Analysis of
Mula Mutha River Pune”. Nidhi Jain et al [13] studied “Comparative Review of Physicochemical
Assessment of Pavana River”. Patil. P.N et al [14] studied “Physico-chemical parameters for testing
of water”. According to Census 2011 information the location code or village code of Usroli village is
554241. Usroli village is located in Murud Tehsil of Raigarh district in Maharashtra, India. It is
situated 10km away from sub-district headquarter Murud and 42km away from district headquarter
Alibag. As per 2009 stats, Usroli village is also a gram panchayat. The total geographical area of
village is 653.11 hectares. Usroli has a total population of 1,099 peoples. There are about 239 houses
in Usroli village. Murud is nearest town to Usroli which is approximately 10km away.The water
sample such as Pipe water, bore well water and well water was collected early in the morning between
8.00 am to 10.00 am and was analyzed to compare the differences occurred in Physico-chemical
parameters such as Temperature, pH, Electrical conductivity, TDS, Alkalinity, Chloride, DO, BOD,
Total hardness, Ca-hardness, Magnesium hardness and Salinity.
The research work is carried out, keeping in mind the following objectives.

» To study the chemical composition and water quality parameters of different sources.

» To investigate the possible sources and Cause of pollution in the water if any.

» To study if these effects can be attributed to the change in the chemical composition of

the different water sources.

MATERIAL & METHOD:- Sample of water was collected in sterile plastic bottle of 2 litre capacity
from the dam. At the same time the temperature & pH were noted. The physico-chemical analysis was
carried out within 24 hours of collection in a laboratory as per APHA (1989), (1992), AWWA &
WPFA, Trivedy & Goel (1986) [15-16]. The chemicals were used of A. R. grade and are standardized
as per Inorganic quantitative analysis by Vogel (1964) & (2006) [17-18]. The result is statistically
analyzed by calculating mean & standard deviation.
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RESULTS & DISCUSSION:-

Parameters Tap water Bore well water Well water
Mean+S.D Mean+S.D Mean+S.D
pH 6.78 + 0.02 6.53 + 0.02 6.75 + 0.02
Temperature ( °C) 24.3+0.3 22.8+0.3 24.7+0.3
Conductivity (mS) 0.245 + 0.002 1.344 +0.002 0.302 + 0.002
Total Hardness (mg/L) 140+ 1.0 164+ 1.0 140+ 1.0
Chlorides (mg/L) 14.05 + 0.18 46.15 +0.18 27.13+0.18
Acidity (mg/L) 40.6 +0.3 73.9+0.3 46.3+0.3
Alkalinity (mg/L) 122 +0.3 344+0.3 140 + 0.3
Dissolved Oxygen (mg/L) 7.126 + 0.015 6.896 + 0.015 7.266 + 0.015
BOD (mg/L) 1.231 +0.03 0.993 +0.03 1.127 + 0.03
Total Dissolved Solids (mg/L) | 108 +1.0 118+ 1.0 235+ 1.0
Calcium hardness (mg/L) 60 + 0.3 40 +0.3 68 + 0.3
Magnesium hardness (mg/L) 80+0.3 124+ 0.3 72+0.3
Salinity (mg of NaCl) 1.172 + 0.003 1.758 + 0.003 1.172 + 0.003

Table-1:- Values of different parameters of water sample of different drinking sources in Usroli
village area. (Mean and Standard deviation is calculated)
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¢. Graph showing concentration range of various parameters of well water.
1. Temperature: Temperature is the most importance environment factor with effect on plants and
animals. Water has several unique thermal properties which combine to minimize temperature
change. The Water temperature depends on the depth of the water column, climatic and topographic
changes [19]. A rise in temperature of water leads to the speeding up of chemical reactions in water,
reduces the solubility of gases and amplifies the tastes and odour. At higher temperature with less
dissolved gases the water becomes tasteless and even does not quench the thirst and decreases the
solubility of oxygen. Temperature also determines various other factors such as pH, Conductivity,
saturation level of gases and various forms of alkalinity. The temperature of Tap water is 24.3+0.3 °C,
bore well water temperature is 22.8+0.3 °C and temperature of well water is found to be 24.7+0.3 °C.
2. pH: pH, one of the most common analyses in soil and water testing, is the standard measure of how
acidic or alkaline a solution is. pH has no direct adverse effect on health. pH governs the distribution,
transport and fate of heavy metals in aquatic ecosystem. It is measured a scale from 0 -14. pH of 7 is
neutral, pH is less than 7 is acidic and pH greater than 7 is basic. Aquatic organisms need the pH of
their water body to be a certain range optimal growth and survival. The pH of Tap water is 6.78 +
0.02, bore well water pH is 6.53 + 0.02 and pH of well water is found to be 6.75 + 0.02. Amongst
these three samples, water is comparatively acidic in nature.
3. Electrical Conductance: Conductivity is the measure of a substance or solution to conduct electric
current. Presence of salts and contamination with wastewater increases conductivity of water. It is a
indication of pollution. Electrical conductivity used to quickly estimate the ionic or soluble salt
concentration in soils, water supplies, fertilizer solution and chemical solution. It is highly depended
upon temperature. Conductivity however is an important criterion in determining the suitability of
water for irrigation. The conductance of Tap water is 0.245 + 0.002 mS, bore well water conductance
is 1.344 + 0.002 mS and conductance of well water is found to be 0.302 + 0.002 mS. Amongst these
three samples, bore well water is comparatively high electrical conductance. The observed values of
electrical conductance for others are quite low and less electrolyte.
4. Total Hardness: Total hardness is defined as the sum of calcium and magnesium hardness in mg/L
as CaCOas.Total hardness of water an important factor that indicates toxic effect and poisonous
elements [20]. There is no adverse effect of hardness on health. Hard water is also not suitable for
domestic and irrigation purposes. Total hardness of Tap water is 140 +1.0 mg/L, bore well water is
164 +1.0 mg/L and the well water is 140 +1.0 mg/L. he degree of hardness of drinking water has been
classified in terms of the equivalent CaCO3 concentration as follows: Soft - 0-60mg/L, Medium - 60-
120 mg/L, Hard - 120-180 mg/L, Very hard - >180 mg/L. The observed values were quiet less than
the acceptable limit of 300 mg/L for all water samples. It shows that water is hard.
5. Chlorides: Chloride is mainly obtained from the dissolution of salts of hydrochloric acid as table
salt (NaCl), NaCO, and added through industrial waste, sewage, sea water etc. Surface water bodies
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often have low concentration of chlorides as compare to ground water. It has key importance for
metabolism activity in human body and other main physiological processes. High chloride
concentration damage metallic pipes and structure as well as harms growing plants. According to
WHO standards concentration of chloride should not exceed 250 mg/L. The chloride content of the
tap water sample is 14.05 +0.02 mg/L, bore well water is 46.15+0.18 mg/L and Chlorides in well
water sample is 27.13 +0.05 mg/L.

6. Acidity: Acidity of water is its capacity to neutralize a strong base and is mostly due to the
presence of strong mineral acids, weak acids and the salt of strong acids and weak bases. Addition of
wastewater having acidity producing substances increases the acidity of water. The observed acidity
of tap water sample is 40.6+ 0.015 mg/L of CaCOg, bore well water sample is 73.9 + 0.3 mg/L. of
CaCO0s. While acidity of well water samples is 46.3+ 0.3 mg/L of CaCOs. The value is much less than
threshold value i. e. 200 mg/L of CaCOs. This indicates that sample of water are in safe range.

7. Alkalinity: Alkalinity is a chemical measurement of water’s ability to neutralize acid. Alkalinity is
also a measure of water buffering capacity or its ability to resist changes in pH upon the addition of
acids or bases. Alkalinity of natural water is due to primarily to the presence of weak acid salts,
although strong bases may also contribute (i.e. OHY) in the extreme environment. Bicarbonate
represents the major form of alkalinity in natural water, so its source being the partitioning of CO2
from the atmosphere and the weathering of carbonate minerals in rocks and soil. Other salts of weak
acids, such as borate, silicates, ammonia, phosphate, and organic bases from natural organic matter
may be present in small amounts. The observed alkalinity of tap water sample is 122 +0.3 mg/L of
CaCOg, bore well water sample is 344 + 0.3 mg/L. of CaCO; while alkalinity of well water sample is
140 + 0.3 mg/L of CaCO; The observed values of alkalinity of tap water and well water are within
permissible range i. e. below 200 mg/L of CaCOs. The bore well water is not in safe range i.e. higher
than permissible range of 200 mg/L of CaCOs,

8. Dissolved Oxygen: The amount of oxygen dissolved in water, such as a lake, river or stream.
Dissolved oxygen is the most important indicator of the health of water bodies and its capacity to
support a balanced aquatic ecosystem of plants and animals. Warm water released from industrial
outlets, flowages or storm sewers can also reduce dissolved oxygen levels. Dissolved oxygen may
play a large role in the survival of aquatic life in temperature lakes and reservoirs during summer
months. Dissolved oxygen of tap water sample collected is 7.126 + 0.015mg/L, bore well water
sample is 6.896 + 0.015mg/L, whereas well water sample is 7.266 + 0.015mg/L . It may be due to
high temperature and inorganic reluctance such as hydrogen sulfide, ammonia, nitrites, ferrous ions
and other oxidizable substances also tend to decrease dissolved oxygen in water.

9. Biochemical Oxygen Demand (BOD): Biochemical oxygen measures the amount of oxygen that
microorganisms consume while decomposing organic matter, it also measures the chemical oxidation
of inorganic matter. BOD is a measure of organic material contamination in water, specified in mg/L.
BOD is the amount of dissolved oxygen required for the biochemical decomposition of organic
compounds and the oxidation of certain inorganic materials (e.g., iron, sulphites). The observed value
of BOD for tap water is 1.231 + 0.03 mg/L, for bore well water is 0.993 + 0.03 mg/L and for well
water sample is 1.127 + 0.03 mg/L which is within the permissible range i. e. 0.75-1.5 mg/L.

10. Total Dissolved Solids (TDS): Total dissolved solids are the total amount of mobile charged ions,
including minerals, salts or metal dissolved in a given volume of water in mg/L. TDS is directly
related to the purity of water and the quality of water purification system and affects everything that
consumes, lives in, or uses water, whether organic or inorganic, whether for better or for worse.
Common inorganic salts that can be found in water include calcium, magnesium, potassium and
sodium, which are cations and carbonates, nitrates, bicarbonates, chlorides and sulphates which are
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anions. They give a particular taste to water at higher concentration and also reduce its palatability.
The total solid present in tap water sample collected is 108 + 1.0 mg/L, for bore well water is 118 +
1.0 mg/L, while that of for well water sample is 235 + 1.0 mg/L which is lower than threshold value
of total solid content i.e. 500 mg/L.

11. Calcium hardness: Calcium is naturally present in water. Calcium is a determinant of water
hardness, because it can be found in water as Ca®" ions. As per Indian Standards the calcium content
of water should not be more than 75 mg/L. This has been specified in the IS 10500:- Drinking Water
—Specifications. In the study the calcium content in water sample has been found to be for tap water
sample is 60 + 0.3 mg/L, for bore well water is 40 + 0.3 mg/L and for well water is 68+0.3 mg/L. Tap
water, bore well water and well water possess values calcium hardness which is within the limit as per
Specification. The observed values for all water samples are within permissible range of concentration
of calcium.

12. Magnesium hardness: Magnesium is naturally present in water. Magnesium is a determinant of
water hardness, because it can be found in water as Mg®* ions. As per ISI the magnesium content of
water should not be more than 50 mg/L. In the study the magnesium content in water sample has
been found to be for tap water sample is 80 + 0.3 mg/L, for bore well water is 124 + 0.3 mg/L and for
well water is 72 + 0.3 mg/L. The observed values for tap water, bore well water and well water shows
higher concentration of magnesium as per Specification.

13. Salinity:- Salinity which is defined as the total concentration of electrically charged ions in the
water. These ions are the four major cations-calcium, magnesium, potassium and sodium, and the four
common anions carbonates (COs), sulphates (SO,), chlorides (CI) and bicarbonates (HCO). Other
components of salinity are charged nitrogenous compounds such as nitrates (NO3z), ammonium ions
(NH,4) and phosphates (PO,) [21]. In general the salinity of surface waters depends on the drainage
area, the nature of its rock, precipitation, human activity in the area and its proximity to marine water
[22]. Waters with salinity below 1% are fresh and waters with salinity higher than 1% are
brackish/marine [23]. The observed value of salinity for tap water sample is 1.172 + 0.003 mg of
NaCl, for bore well water sample is 1.758 + 0.003 mg of NaCl and for well water sample is 1.172 +
0.003 mg of NaCl .

CONCLUSION: The present paper deals with analysis of water quality in different drinking water
resources available in Usroli village region which was carried out by taking certain important
parameters like Temperature, pH, Electrical conductivity, TDS, Alkalinity, Chloride, DO, BOD, Total
hardness, Calcium hardness, Magnesium hardness and Salinity. The data of physico-chemical and
biological parameters clearly shows that the drinking water of Usroli village region is within the
permissible range as per APHA (1989), (1992), Trivedi and Goel (1986) except few limitations in one
or two parameters. Such water is suitable for drinking purpose and can be used for domestic as well
as irrigation purpose.
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Abstract

A new analytical reagent 2, 4-dimethyl -3H- 1, 5 benzodiazepine (DBA) is proposed for the extraction and
spectrophotometric determination of Ti (IV). The Reagent was synthesized and characterized by IR, NMR,
elemental analysis as well as Mass spectrometry. DBA reacts with Titanium to give red colored complex which
can be quantitatively extracted into n-butanol at pH 8.6. The organic extract shows maximum absorption at
435nm where absorption due to similarly prepared reagent blank is negligible. The beer’s law is followed in the
concentration range 1-70 ug/ml of Ti (IV). The molar absorptivity and sandell’s sensitivity of Ti (IV) -DBA
complex is 7320 Lit mol*cm™ and 0.012427 mg/cm? respectively. The proposed method is rapid, sensitive,
reproducible, and accurate and has been satisfactory applied for determination and separation of Titanium (V)
in commercial mixtures, pharmaceutical samples and alloys.

Keywords: Titanium (IV), Spectrophotometric determination, DBA reagent

1. Introduction: The symbol of Titanium is Ti and atomic number 22. Metallic titanium is well

known for its excellent corrosion resistance, having ability to withstand attack by dilute Sulphuric
acid and hydrochloric acid or even moist chlorine. Titanium is highly resistant to the usual kinds of
metal fatigue. Approximately 95% of titanium production is consumed in the form of titanium
dioxide. Titanium alloys are principally used for aircrafts and missiles, where light weight strength
and ability to withstand extremes of temperature are important. Its capacity for joining with bone and
other tissue-Osseo integration makes it suitable for medical applications, such as total replacement of
arthritis hips, knee joints, facial treatment and dental implants. Titanium exists in nature in its most
stable and common oxidation state as titanium (V). Titanium dioxide is extensively used as a white
pigment in printing ink, ceramics and cosmetics. Ferro titanium is used as scavenger to remove
oxygen, hydrogen and nitrogen in steel industry. The pure titanium resembles stainless steel. Many
organic compounds of titanium such as phthalates, oxalates, tetraethylate and butyltitanate are widely
synthesized and used extensively. A thorough literary survey has revealed that a few number of
hydrazones are available for the spectrophotometric and extractive spectrophotometric determination
of titanium (1\V)"° For the determination of titanium(IV) in micro levels, there are several frequently
adopted methods using analytical techniques, such as AAS, ICP-AES, ICP-MS, x-ray fluorescence
spectroscop "*° spectrophotometry and such other techniques. Among these, spectrophotometric
methods are preferred because they are cheaper and easier to handle, with comparable sensitivity.

2. Experimental

2.1 Instruments: A Shimadzu 2450 UV-Visible spectrophotometer with 1.0 cm quartz cell was used
for absorbance studies. An Elico LI-120 digital pH-meter was used for pH adjustments. The
experimental conditions are maintained as presented in Table 1.

Condition Results
Absorption Maxima 435 nm
Solvent n- butanol
pH range 8.6
Equilibration time 1.0 min
Stability of Chromium- reagent 72 hours
Beer’s range 1to 10 mg/cm3
Molar absortivity 7320 Lit mol'cm™
Sandell’s sensitivity 0.01427 mg/ cm®
Mole ratio of Cr :reagent 11

Table 1 Experimental conditions
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2.2 Synthesis of Reagent: The reagent was synthesized by mixing 1 mole of O phenylenediamine and
2 moles of Acetyl acetone in Ethanol. The above mixture is refluxed for 2 Hours in round bottom
flask. The solution thus obtained is poured in ice. Solid is formed, which is purified with ethanol. It is
then characterized and used for extractive spectrophotometric determination of Ti (IV). A stock
solution of reagent with concentration 0.05% was prepared in methanol. The scheme of reaction is as
shown in Fig.1.

Reaction

NH 0 0
2
o - AN ”
NH, Reﬂux !
Phen 1,19 neldiamine FAoety acetone

me 1 mol Schiffbase
mol wt-172

Fig.1 Synthesis of Reagent 2, 4-DIMETHYL -3H- 1,5 BENZODIAZEPINE (DBA)
2.3 Preparation of stock solution: A weighed quantity titanium tetrachloride was dissolved in
double distilled water then diluted to desired volume by double distilled water.
2.4 Extraction as a function of pH: The extraction of Titanium was carried out at various pH
conditions ranging from the pH 1to pH11 using various buffer solutions. The ratio of organic phase to
aqueous phase was kept 1:1. The present extraction was observed to be quantitave at pH 7.2.
Therefore pH 7.2 was selected for further studies and presented in Fig.2.

100 -

80

60

% Extraction

40

20 A

O T T T
7 8 9 10 11

pH

Fig.2. Extraction as a function of pH.
2.5 Effect of solvent: The suitability of extraction was studied using various organic solvents such as
n-butanol, toluene, cyclohexanone, cyclohexanol, chloroform, ethyl acetate, carbon tetrachloride,
xylene, diethyl ether and hexane. The extraction of chromium was observed to be quantitave in the
organic solvent n-butanol. Therefore n-butanol is used for extraction of Titanium.Fig.3. indicate that
n-butanol is observed to be an appropriate solvent.
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Fig.3. Effect of solvent
2.5 Absorption spectrum: Fig.4 depicted that the absorption spectrum in n-butanol observed to be
maximum absorption at 445nm and the absorption due to reagent was found to be negligible at this
wavelength. Hence 445nm was selected as wavelength for the absorbance measure in the
spectrophotometric determination of Titanium against reagent blank.

0.5
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o
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Wavelength in nm

Fig.4. Wavelength of absorption
3. Recommended procedure: Mix 1 cm® aqueous solution containing 1-100mg of Titanium and
1cm?® of 0.05% methanolic solution of reagent in 25 cm® beaker. Adjust the pH of the solution to
required value with buffer solution Make the final volume 10 cm?®. Transfer the solution into 125 cm®
separating funnel and equilibrate for 1min with 10 cm® n- butanol. Allow the two phases to separate
and measure the absorbance of organic phase containing the complex at 445 nm against reagent blank.
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3.1 Preparation of calibration plot: The calibration curve was prepared by taking known amount of
Titanium which was treated as described in the procedure. A graph of absorbance against
concentration was prepared (Fig.2). The concentration of the unknown Titanium solutions is
determined from the calibration plot as presented in Fig.5.

0.5

0.4 ~

0.3 A

0.2 A

Absorbance

0.1 ~

Concentration in ppm

Fig.5. Calibration Plot of Ti (IV) in mg/ml against Absorbance
3.2 Composition of the extracted species: The composition of the extracted species was determined
by using the Job’s continuous variation method and verified by mole ratio method and slope ratio
method. These methods show that the composition of Ti (IV): DBA regent is 1: 1 and above results
are confirmed from Fig.6.
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Fig.6. Slope Ratio method
3.3 Effect of foreign ions: The effect of diverse ions on the Titanium (V) determination was studied,
in presence of a definite amount of a foreign ion. Various cations and anions were investigated in
order to find the tolerance limit of these foreign ions in the extraction of Titanium (1V) as presented in
Table 2. The tolerance limit of the foreign ion was taken as the amount required causing an error of
not more than 2% in recovery of Titanium (IV). The ions which interfere in the spectrophotometric
determination of Titanium were masked by using appropriate masking agents as presented in Table 3.
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S. No. | Interfering ions Tolerance limit
1 Acetate, Oxlate, CN-, I-, Br-, NO3-, BrO-3, | 18
ClO3-, 103-, NO2-, SO4-,S03-
2 Tartarate 16
3 phosphate 14
4 Mg(ll),  zn(ll), Mo(VI), Ce(lV), Bi(lll), | 14
Ca(ll), As(111), Pb(Il), Al(111),
5 V((V), Cd(ll) 10
6 Na+, Ag+ 18
7 Fe(ll),  Ni(l),  Mn(ll),  Zr(ll),  Co(ll), | Interfere strongly
Fe(11),Cu(ll), EDTA

Table 2 Effect of foreign ions

Interfering lon Masking agent | Interfering lon Masking agent
added added

Cd (1) Potassium lodide EDTA Boiled with
concentrated HNO;

Fe (I1) Sodium flouride CN- Boiled with
concentrated HNO;

Ce (IV) Sodium flouride Ni (I1) Thiourea

Cr (VI) Ammonium acetate | Zr (1V) Sodium flouride

Mn (1) Sodium flouride Tartate Sodium molybdate

Ag + Potassium lodide V (V) Thiourea

Table 3 Masking agents
3.4 Comparison between reagents: Various reagents were investigated by the earlier researchers for
removal of Titanium (IV). The proposed reagent 2, 4-dimethyl -3H- 1, 5benzodiazepine (DBA) is
found more superior as that of reported regents and are presented in Table 4.
Name of the Reagent [Limitations

Pyridoxal salicylal hydrazone Low Molar absorbtivity

2,4-dihydroxyacetophenone [More ions interfere

Diphenylglyoxalbis Unstable complex

Salicylhydroxamic acid Unstable complex

P-hydroxy-1-acetonapthoneoxime Low Molar absorbtivity

Table 4 Comparison between regents
4. Applications: The present method was applied for determination of amount of Titanium (IV) in
various samples of alloys, commercial mixtures; water samples etc. are in well agreement with
standard methods as shown in Table 5. Every result is average of independent determinations.

S. No. Sample Amount of Ti(lV) in | Amount of Ti(IV)
standard method in present method

1 Ferro-titanium 55% 55.05%

2 Titanium oxide 30% 30.5%

3 Ti (IV) + V(VI) 4.97 ppm 4.96 ppm

Table 5 Applications
5. Conclusion: The results obtained show that the newly developed method in which the reagent 2,4-
DIMETHYL -3H- 1,5 BENZODIAZEPINE (DBA) was synthesized, can be used for quantitative
estimation of Ti(IV). The proposed novel reagent is found to be more effective over reported reagent
from earlier investigators. The proposed method is simple, rapid and requires less volume of organic
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solvent. The method is also precise, less time consuming and easily employed anywhere as does not
require sophisticated instruments.
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Abstract

Automation of libraries leads to the increasing speed of all library operations. We can easily handle all the data
of the library. It maintains all the statistics and records of library in a proper way and we can retrieve it easily
with high speed. Cataloguing of library material is very easy as compared to manually cataloguing and we can
easily search the holdings of the library with the help OPAC in a short period. This article states that historical
background of library automation, growth of library automation, library automation meaning and definition,
need, objectives and advantages of library.

Keywords: Library automation, needs and objectives

Introduction: Libraries are known for using Information and Communication Technology (ICT) both

for automation of its routine activities as well as for providing search services to the users. Computers
are increasing used in libraries both for internal operations as well as for accessing information that is
available four walls of the library. The application of computers avoid repetitive jobs and save labor
and time both for users as well as outside the library staff. Computers are not only used as a data
processing tool, but also for information storage, access and retrieval. The use of computers for
information storage and retrieval began with the production of computer-generated and printed
indices for scientific and technical literature in 1960s. Subsequently, several organizations started
using computers not only for generation and printing of indices but also for creation of computer
readable databases, By early 1970s, several published indexing and abstracting journals, such as
Biological Abstracts, Chemical Abstracts, Index Medicus, etc. were not only produced by computer,
they were also made available as computer-readable databases on magnetic tapes and several
organizations started subscribing to them on magnetic media to organize local information storage and
retrieval services.

Historical Background of Library Automation: A process of great change has been taking place
today in libraries due the impact of information technology and application of computers in library
work. We hear a lot about library automation in libraries and library automation is nothing but
application of machines viz. computers to the routine library housekeeping operations such as
acquisition, serial control cataloguing and circulation. Before proceeding into the depth of library
automation, it is necessary to know the historical background of automation. Automation of library
has passed through several of development, which can be divided into 3 phases:

1 Experimental Phase (1930-1960)

2 Local systems Phase (1960-1970)

3 Co-operative Systems Phase (1970)

1. EXPERIMENTAL PHASE (1930-1960)

The first application of automatic data processing equipments in libraries can be traced back to 1936
when the University of Texas adapted a mechanical system for its circulation function. In the first half
of the 20th century, i.e. in the early 1960s library automation began especially in the U.S.A. after the
World War Il. During this period, many libraries in North America and in the U.K began to
experiment processing of information by using computers. Many techniques were introduced in the
universities and national libraries. Several of these systems were like tabulators, sorters; punched
cards were used for circulation i.e. for providing books on loan,

serial control, acquisition, cataloguing etc. (Laxminarayan, 1986).
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In the U.K. the Public Libraries of Camden and West Sussex and the University libraries of Newcastle
and Southampton were involved in the Experimental phase. Many systems such as edge-notched
cards, optical coincidence, punched cards, and early computers developed during this phase failed due
to the following reasons:

1 Computer technology at that time was inadequate.

2 Librarians were not sufficiently definitive in their requirements of the computer based system.

3 Computer people thought that they knew the librarians’ requirements of the computer based system.
4 1t was thought that all the individual systems in a library should be simultaneously converted to
computer based. (Tedd, 1977).

2. LOCAL SYSTEMS PHASE (1960-1970)

This period applied general purpose digital computer for retrieval of information. In this era, the
computers were applied offline. During this period, many librarians made use of the computer as a
tool in the organization of many of the library’s procedures. Most of these systems were developed
locally, either in an academic library, special library or public library. In this phase focus was mostly
on acquisition, cataloguing and circulation process. During this phase, OPAC i.e. Online Public
Access Catalogue was in an experimental stage in the U.S.A. During this phase, Machine Readable
Catalogue i.e. MARC came into existence in year 1963 at the Library of Congress, U.S.A for
providing standardization in automation. In 1967, the Ohio College Library Centre (OCLC) was set
up which is an online system which marked the beginning of cooperative systems and union
catalogue. In 1969, the Library of Congress started distribution of records in the new MARC Il
format.

(Tedd, 1977).

3. COOPERATIVE SYSTEMS PHASE (1970-)

In the 1970s there has been an increase in library cooperation and resource sharing by libraries
developing computer based systems. In this phase, designing of online systems and conversion of
batch systems into online mode was done and also the growth of library network and databases were
seen in these Phase. Here magnetic tapes and floppy disks were used for storing information. In the
1980s there was in intensive use of online systems networks, optical disks, CD-ROMs etc. In this
period, microcomputers came to be used in libraries. Late on through Internet and library networks,
all processes of libraries were integrated. (Rajagopalan, 1986).

Kaul (1999) has given the growth of library automation can be better understood from the following
table:

GROWTH OF LIBRARY AUTOMATION

Year Developments

1940-1949 | Semi-mechanical applications including edge-notched cards, optical
coincidence, peek-a-boo cards.

1950-1959 Use of punched cards, data processing equipments, early computers and
micro image searching systems.

1960-1969 | Application of general purpose digital computers, feasibility studies of
online interactive and advance micro image systems, experiments in
library networking.

1970-1979 Design of online systems and conversion of batch systems into online
mode, growth of library network and databases.

1980-1989 Intensive use of online systems, networks, mini and microcomputers,
optical disks, CD-ROMs, FAX etc.

1990s Use of internet and library networks aims towards higher levels of
computer application such as recording through electronic media,
artificial intelligence etc
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Library Automation: The word “automation” has been derived from Greek word “automose” means
something, which has power of spontaneous motion or self-movement. The term “automation” was
first introduced by D.S. Harder in 1936, who was then with General Motor Company in the U.S. He
used the term automation to mean automatic handling of parts between progressive production
processes.

Definition: According to Encyclopedia of Library and Information Science, “automation is the
technology concerned with the design and development of process and system that minimize the
necessity of human intervention in operation” (Kent, 1977). According to McGraw Hill Encyclopedia
of Science and Technology automation as “a coined word having no precise generally accepted
technical meaning but widely used to imply the concept, development, or use of highly automatic
machinery or control systems” (McGraw, 1982). Webster’s Third new International Dictionary of
English Language Automation is defined as “automatically controlled operation of an apparatus,
process or system by mechanical or electronic device that takes place of human organs of observation,
effort and decision”. (Gove, 1966) According to the Oxford English Dictionary automation as
“application of automatic control to any branch of industry or science by extension, the use of
electronic or mechanical devices to replace human labor”. (Simpson & Weiner, 1989). Library
automation, stated in single term, is the application of computers and utilization of computer based
product and services in the performance of different library operations and functions in provision of
various services and production of output products. Library automation may be defined as the
application of automatic and semiautomatic data processing machines (computers) to perform
traditional library housekeeping activities such as acquisition, circulation, cataloguing and reference
and serials control. Today “Library Automation” is by far the most commonly used terms to describe
the mechanization of library activities using the computer. (Uddin, 2009).

Following are the images to describe concept of Library Automation.
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Need And Objectives Of Library Automation: Information explosion has resulted in the production
of a large amount of literatures in every field of knowledge. Accordingly the print documents are
coming to the library in huge numbers which is not possible for a library to manage the collection

36 | Scholarly Research Journal for Interdisciplinary Studies APRIL-JUNE, 2018



ISSN 2278-8808
IMPACT FACTOR SJIF 2016- 6.177 SRJIS, V-7(39), 2018

manually. Now a day no user has time to search the required and relevant information from the dense
heap of information collection .They have no time to go shelve by shelve to pick up a book . So it
necessitated for library automation. In most of libraries are yet to be automated.

Objectives of Library automation

>
>
>

>
>

To improve over the library collection.

To have an effective control over the entire operations.

To share effectively the resources among various libraries at a local, regional, national and
international level.

To avoid duplication and repetitive work/tasks.

To obtain various services of the existing staff effectively.

Need and Importance of Library Automation

VVVVVVYVYVYVYVVYVYVYVYY

Information explosion.

Availability of information in various formats (print, non-print, graphical, audio-visual etc.)
Different approaches and needs of the user.

Limitation of library (time, space and human power)

Increasing no of users.

Speedup of searching for users.

Better access to the collection.

Allows easy sharing of resources with other libraries.

More interface with the library users with other information resources.
Better facilities for the users as other libraries are also automated.
Enhances consistency in the collection, streamlines circulation.

Time saving of clerical and repetitive tasks.

Ease of maintenances of statistics and overdues.

Immediate report to the management.

Basic Requirements for Library Automation

YVVVVVYVY

Adequate collection
Financial assistance
Hardware

Software

Trained staff

User training

Maintenance & development

Advantages of Library Automation

VVVYVYYYVYYVY

v

\4

Provides users with timely access to various library materials.

Eliminates routine and repetitive tasks or performs them more quickly and effectively.

Reduces the amount of time spent on material acquisition, serials, etc.

Management, budget administration and record keeping.

Supports new means of information retrieval system.

Allows library users to use search strategies that exceed those that can be used with card
catalogue.

Also allows library users to search library’s collection from anywhere locating beyond the
boundaries.

It motivates users equip them with problem solving and information retrieval skills and provides
them with the lifelong learning experience.

It increases productivity in terms of both work as well as in service.
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» Professional staff need not spend much time to the routine work.

» Eliminates human errors while performing routine library work.

» Cataloguing is faster.

» Excellent control over circulation.

Conclusion: Automation of libraries leads to the increasing speed of all library operations. We can
easily handle all the data of the library. It maintains all the statistics and records of library in a proper
way and we can retrieve it easily with high speed. Cataloguing of library material is very easy as
compared to manually cataloguing and we can easily search the holdings of the library with the help
OPAC in a short period. It serves the fourth law of library science “Save the time of the user”.
Because Library Automation saves the time of the user as well as library staff.
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Abstract

The present study deals with the Phytochemical and Pharmacognostic studies of leaves and stem of Plectranthus
canninus Roth (Synonym Plectranthus spicatus ). It is a perennial herb belonging to family Lamiaceae . As the
essential oil present in the leaves of this plant it possess a strong odour. This plant is used as natural cat
repellent due to its strong odour. Pharmacognostic study of this plant leaf drug is carried out and it contains the
dermal character like stomata, trichomes and anatomical features etc. The preliminary Phytochemical studies
indicate the presence of volatile oils, alkaloid, fixed oils and glycosides and tannins. The present study is helpful
or standardization for evaluation of drugs.

Figure: References: 16 Tables:02
Keywords — Plectranthus canninus, Pharmacognostic studies, volatile oils, tannin

Introduction - Lamiaecae is an important medicinal plant family popular as mint family due to the

aromatic fragrance emitted by the herbs and shrubs of its members. Popular plants in this family are

Coleus, Ocimum ,mint,lavendula etc. The family Lamiaceae consists of of approximatly 300 species.

Plectranthus are aromatic plants of this family are perennial but most of them are annual herbs with

approximately 1meter in height. Plectranthus canninus Roth is belonging to family Lamiaceae is an

important plant in Indian system of medicine. It is a perennial fleshy herb, in arid places on rocky

ground among bushes found in Coimbator district of Tamil Nadu India and in Pune, Maharashtra. It

grows upto 1meter in height with branchlets hispid in nature. Traditionally this plant is used as a

stimulant treatment of cough, diuretic,and cytotoxic. Literature reveals that Plectranthus canninus is

used in the treatment of teeth and gum disorders. Plectranthus canninus is one of the plant species

which are presently being tasted for their suitability to be grown as Green Roof plants in the Durban

region that have initially shown good results. They also occur naturally within a radius of 50km of the

Durban city centre.

Plectranthus canninus (Roth)

Genus —Plectranthus

Species-canninus

Nomenclature Authority: Roth

Vernacular name’s

English : Scary cat plant, Piss-off plant, Dog gone

This plant has been fabled to e scaring the canina fauna especially cats hence the name caninus(Eggli

and Newton, 2004). The scary cat plant, or Plectrnthus cannina does have a distinctive skunk smell

which is worse when someone brushes up against the plant or bruises it. They are native to Southern

Asia and eastern Africa and they attract butterflies and bees. These plants root easily from cuttings or

just touching the ground. Both the leaves and flowers of the plant are sticky to the touch, and have a

mild odour not unlike a marijuana.

Material and Methods

1. Plant Material - Plant was collected from the different study areas near Pashan lake Pune and
hilly regions of Coimbator district Tamilnadu. The collected plant was identified with the help of
floras and expert opinions. Herbarium were made and authenticated in the Botanical Survey of
India, Western region, Pune. The voucher specimen was deposited in the Herbarium, BSI, Pune
(BSI/WRC/2016/509) and BSI, Coimbator .

2. Pharmacognostic studies-

39 | Scholarly Research Journal for Interdisciplinary Studies APRIL-JUNE, 2018


mailto:nishagodse123@yahoo.co.in

ISSN 2278-8808
IMPACT FACTOR SJIF 2016- 6.177 SRJIS, V-7(39), 2018

i) Macroscopic study: The macroscopy and microscopy of the plant were studied according to the
method developed by Esau. The transverse sections were prepared and stained for the microscopical
study as per the standard procedure described.
ii) Powder analysis: The powder was characterized by its morphological characters like green colour
of powder, presence of specific aromatic odour and bitter taste.

Table : 1 Preliminary test of Plectranthus canninus

Sr. No. Test Observation Inference

1 Colour Green Leaves of Plectranthus
2 Odour Specific Aromatic crude drug

3 Taste Bitter Drug contain tannin

3.Preparation of Extract — The plant material were brought to the laboratory washed in the tap
water and shed dried for a week then made into powdered and stored in clean plastic container till
further use. Powdered material extracted in 5 different solvents like Water ,Ethanol, Acetone,
Chloroform and Petroleum ether by soxhlet apparatus and dried material stored and use for further
experiment.

4. Preliminary Phytochemical screening - The Preliminary Phytchemical screening of crude extract
were subjected using different solvents of Petroleum Ether, Chloroform, Acetone,Ethanol and Water
for different test for identification of phytochemicals as alkaloid,
carbohydrates,tannins,resins,flavonoids protein, amino acids,saponins and coumarin.

Observations

1) T.S. OF STEM - The transverse section of the is circular in shape. The epidermis is outermost
protective layer of stem. It is single layered and present in both upper and lower surface. The outer
cell wall is greatly thickened and heavily cutinized. Epidermis is followed by hypodermis. Periderm,
cortex, vascular cylinder and pith are seen from periphery to center. Periderm is superficial and
uniform in thickness all throught the stem. The phloem cells are thin wall and tabular in shape and
suberized. The covering and glandular trichomes found in periderm

2) T.S. OF LEAF - It is dicotyledonous leaf. The epidermis is outermost protective layer and upper
epidermis is single layered and rectangular cells. The outer cell surface of the epidermis is covered
with cuticle. Leaves have upper and lower epidermis with numerous stomata flanked by guard cells.
Stomata are present on both the upper and lower epidermis. The mesophyll tissues are differentiated
into Palisade cells and spongy tissues.Palisade cells are double layered,compact with radially
elongated cells. Spongy parenchyma is 4- 6 layered. Lower epidermis is similar to upper epidermis
and has many stomata and many trichome. Covering trichomes are uniseriate and multicellular ( 3-5
celled), mostly not straight and warty with blunt tips. Upper epidermal trichomes are less in number
as compared to lower epidermis. Each vascular bundle is conjoint, collateral and closed. Xylem is
present towards upper epidermis and phloem is towards lower epidermis

3) TRICHOME - The trichomes are present on both the upper and lower leaf surface. The trichomes
of upper surface are uniseriate, multicelluar . The foot is embedded in the epidermal cell and tip of
trichome is slightly bent. The trichomes of lower surface are more in number as compared to upper
surface and uniseriate and multicellular. The foot is embedded in the epidermal cell and tip is pointed
and slightly bent.

4) STOMATA- Leaf is simple and succulent type. The leaf surface is smooth. Stomata are present on
the both upper and lower surface of leaf. on upper surface of leaf number of stomata are more in
number as compared to lower surface.

Phytochemical constituent — The Preliminary Phytochemical analysis of leaf powder shows the
presence of Alkaloid, Tannins, Flavonoids, Glycosides and Saponins while quinone is absent. (Table

no.2)
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Table 2 - Preliminary Phytochemical screening of leaf powder

Phytochemical | Test WE EE AE C
E
Alkaloid Dragendroff’s reagent | ++ ++ - -
Phenol Ferric Chloride test ++ ++ - -
Tannin Ferric chloride test ++ + - -
Sterols Salkowski test ++ - - -
Flavonoid Lead acetate ++ ++ + -
Glycosides Keller killani test + + - -
Carbohydrate Fehling’s test + + - -
Quinone Quinone -- -- - -
Saponin Frothing test ++ ++ + -
Resin Turbidity ++ - - -
Coumarin Coumarin ++ _ - -

WE- water extract, EE-Ethanol extract AE —Acetone extract,
CE — Chloroform extract

++ indicates strongly present, + indicates and — indicates absent

Table 3 - Preliminary Phytochemical screening of stem powder

Phytochemicals Test WE EE AE C
E
Alkaloid Dragendorff’s reagent ++ ++ - -
Phenol Ferric Chloride test ++ ++ - -
Tannin Ferric chloride test ++ + - -
Sterols Salkowski test ++ - - -
Flavonoid Lead acetate ++ ++ + -
Glycosoides Keller killani test + + - -
Carbohydrate Fehling’s test + + - -
Quinone Quinone -- -- - -
Saponin Frothing test ++ ++ + -
Resin Turbidity ++ - - -
Coumarin Coumarin ++ -

Result and Discussion: Macroscopic characteristics: The herb grows upto 1meter in height. The
branchlets are hispid by nature. The leaves are ovate in shape and they are succulent, pubescent with
cordate —truncate base and crenate margin.Floral bracts are closely imbricate, ovate and acute. Calyx
resemble like tube villows within and tomentose. The 5 unequal lobes are present whereas upper lip is
ovate,flat and lower lip is obtuse and 4-toothed while mid lobe is shorter. In India, Plectranthus is a
popular traditional plant and found in all the habitats. Various Phytochemicals have been known to
possess medicinal properties and hence widely used to Indian systems of traditional medicine. This
plant is rich in phenolic compounds. In the present study various Phytochemical constituents like
alkaloid, tannins, Saponins, phenols, flavonoids,Glycosides etc. were present. All phytoconstituents
are present in water extract whereas only quinone, sterol,coumarin and resin is absent in ethanolic
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extract. Flavonoid and saponins only present in acetone extract and all Phytochemical are absent in

chloroform extract. Microscopic characteristics: Leaf: The leaf is thick fleshy and soft. It is

isobilateral and apparently less differentiated into midrib and lamina. The lamina of the leaf shows

three distinct regions viz., upper epidermis, lower epidermis and mesophyll. Abundant covering and

glandular trichomes emerged from the both epidermal layer. The trachoma’s are multi-cellular,

uniseriate and unbranched (2-7 cell) mostly straight and sometime warty with acute tips. Stomata are

occasionally present which is more in numbers in upper epidermis and less in number in lower

epidermis.

Conclusion: The Phytochemical qualitative analysis of Plectranthus canninus plant showed a positive

reaction towards an aqueous extract as most of the phytochemicals was present in it. It is a good

source of tannin and phenol, carbohydrates,alkaloid. The plant used for ethno-botanical uses like

wound healing and itches. Thus all these properties can be observed due to various types of

Phytochemical present in it. The Phytochemical characterization of the extract and identification of

bioactive compounds and quality standards are necessary for future study.
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Abstract

As per the fastest growing technologies and developing countries like India,renewable energy sources is
needed.Energy is considered a prime agent in the generation of wealth and a significant factor in economic
development. Energy is also essential for improving the quality of life. Renewable energy sources and
technologies have potential to provide solutions to the longstanding energy problems being faced by the
developing countries like India.Solar energy is the most important alternative resource of the world and has a
large potential of green energy. Solar energy can be an important part of India’s plan not only to add new
capacity but also to increase energy security, address environmental concerns, and lead the massive market for
renewable energy.This report examines various ways in which solar power is precisely such an opportunity.

Introduction: Energy is considered a prime agent in the generation of wealth and a significant factor

in economic development. The increase in energy consumption, particularly in the past several
decades has raised fears of exhausting the globes reserves of petroleum andother resources in the
future. The huge consumption of fossil fuels has caused visible damage to the environment in various
forms. The most challenging thing in front of the world is how fulfill the requirement of energy. Due
to the limitation of the conventional resources, the world has to think about the alternate source of
energy. To fulfill the requirement of energy resources that cannot be hazardous to environment, most
of the countries are emphasizing on the development of renewable energy resources.In the renewable
energy resources, solar energy plays important role.Solar power is a clean, environmental friendly
source of energy [2]. There are no toxic byproducts or emissions. Solar power is the generation of
electricity from sunlight. This can be direct as with photovoltaic’s (PV), or indirect as with
concentrating solar power (CSP), where the sun’s energy is focused to boil water which is then used
to provide power. The solar photovoltaic is a very important power source for meeting rural electricity
demand in this region of the country. Thermal energy is required to fulfill several purposes in the
domestic,agricultural, industrial, and commercial sectors of the economy.India is growing towards
huge solar energy day by day.

Thermal Power Plant: Concentrated solar power (also called concentrating solar
power, concentrated solar thermal, and CSP) systems generate solar power by using mirrors or
lenses to concentrate a large area of sunlight, or solar thermal energy, onto a small area. Electricity is
generated when the concentrated light is converted to heat, which drives a heat engine (usually
asteam turbine) connected to an electrical power generator  [3][4][5]or  powers
a thermochemical reaction (experimental as of 2013[6][7][8].CSP technology utilizes focused
sunlight. The plants consist of two parts: one that collects solar energy and converts it to heat, and
another that converts the heat energy to electricity. Within the United States, CSP plants have been
operating reliably for more than 15 years. All CSP technological approaches require large areas for
solar radiation collection when used to produce electricity at commercial scale [9]. Solar thermal
power plant can be distinguished according to the arrangement of their concentrated mirror.The best
known technologies are the parabolic trough, the compact linear Fresnel reflector, the Stirling
dish and the solar power tower. A parabolic trough consists of a linear parabolic reflector that
concentrates light onto a receiver positioned along the reflector's focal line. The receiver is a tube
positioned along the focal points of the linear parabolic mirror and is filled with a working fluid. The
reflector is made to follow the sun during daylight hours by tracking along a single axis. Parabolic
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trough systems provide the best land-use factor of any solar technology[16]. Compact Linear Fresnel
Reflectors are CSP-plants which use many thin mirror strips instead of parabolic mirrors to
concentrate sunlight onto two tubes with working fluid. This has the advantage that flat mirrors can be
used which are much cheaper than parabolic mirrors[17][18]. The Stirling solar dish combines a
parabolic concentrating dish with a Stirling engine which normally drives an electric generator. The
advantages of Stirling solar over photovoltaic cells are higher efficiency of converting sunlight into
electricity and longer lifetime. Parabolic dish systems give the highest efficiency among CSP
technologies[19]The 50 kW Big Dish in Canberra, Australia is an example of this technology[20]
A solar power tower uses an array of tracking reflectors (heliostats) to concentrate light on a central
receiver atop a tower. Power towers can achieve higher (thermal-to-electricity conversion) efficiency
than linear tracking CSP schemes and better energy storage capability than dish stirling
technologies[20].The PS10 Solar Power Plant and PS20 solar power plant are examples of this
technology. STE plants are considered to have a minimum life of 20 years. According to some
estimates, India can have a STE installed base of 4-5 GW by 2020. A large amount of Indian STE
outputis consumed in Delhi, Haryana, and Punjab, drawing upon supply sites in both Rajasthan and
Jammu and Kashmir. Population centers in Gujarat are also well positioned to extract power from
Rajasthan [10].

Concentrating Photovoltaic system: Concentrator photovoltaics (CPV) (also known as
Concentration Photovoltaics) is a photovoltaic technology that generates electricity from sunlight. it
uses lenses and curved mirrorsto focus sunlight onto small, but highly efficient, multi-
junction (MJ) solar cells. In addition, CPV systems often use solar trackers and sometimes a cooling
system to further increase their efficiency[11].

Concentrator photovoltaics (CPV) modules on dua

| axis solar trackers in Golmud, China.

Concentrator Photovoltaic (CPV) technology has entered the market as a utility scale option for the
generation of solar electricity with 370 MWp in cumulative installations, including several sites with
more 30 MWop. This report explores the current status of the CPV market, industry, research, and
technology. CPV is of most interest for power generation in sun-rich regions with Direct Normal
Irradiance (DNI) values of more than 2000 kWh/(m?a). The systems are differentiated according to
the concentration factor of the technology configuration (see Table 1). More than 90 % of the CPV
capacity that has been publicly documented to be installed through the end of 2016 is in the form of
high concentration PV (HCPV) with two-axis tracking. Concentrating the sunlight by a factor of
between 300x to 1000x onto a small cell area enables the use of highly efficient but comparatively
expensive multi-junction solar cells based on I11-V semiconductors (e.g. triple-junction solar cells
made of GalnP/GalnAs/Ge). Low concentration designs — those with concentration ratios below 100x
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— are also being deployed. These systems primarily use crystalline silicon (c-Si) solar cells and single-
axis tracking, although dual axis tracking can also be used[12][13][14].

Concentratedphotovoltaic technology willpave the way tomeet the goals of the Indian Government’s
Solar Mission that promotes sustainable growth while addressing India’s energy security. It is an
integral part of the initiative to respond to the global challenge of climate change. The first phase of
the Mission aims to commission 1000 MW of grid-connected solar power projects by 2013. In
addition to helping meetthese targets in the most efficient manner, concentrated photovoltaic solar
power will introduce a new solar technology to India [15].

Solar Power in India: power projects in Tamil Nadu, Rajasthan,Gujarat and Maharashtra. These states
are also the top five states in India with highest wind electricity generation[21] The country's solar
installed capacity reached 20 GW in February 2018[22]. India expanded its solar-generation capacity
8 times from 2,650 MW on 26 May 2014 to over 20 GW as on 31 January 2018[23][24]. The 20 GW
capacity was initially targeted for 2022 but the government achieved the target four years ahead of
schedule[23][24] The country added 3 GW of solar capacity in 2015-2016 and over 5 GW in 2016-
2017, the highest of any year, with the average current price of solar electricity dropping to 18%
below the average price of its coal-fired counterpart[25][26][27]. In January 2015 the Indian
government expanded its solar plans, targeting US$100 billion in investment and 100 GW of solar
capacity (including 40 GW from rooftop solar) by 2022[30][31][31][32][33][34]. India's initiative of
100 GW of solar energy by 2022 is an ambitious target, since the world's installed solar-power
capacity in 2017 is expected to be 303 GWI[35][36]. The improvements in solar thermal storage
power technology in recent years has made this task achievable as the cheaper solar power need not
depend on costly and polluting coal/gas/nuclear based power generation for ensuring stable grid
operation[37][38][39].

Advantages of solar power:

Renewable Energy Source

Among all the benefits of solar panels, the most important thing is that solar energy is a truly
renewable energy source. It can be harnessed in all areas of the world and is available every day.
Reduces Electricity Bills: Since you will be meeting some of your energy needs with the electricity
your solar system has generated, your energy bills will drop. How much you save on your bill will be
dependent on the size of the solar system and your electricity or heat usage. Moreover, not only will
you be saving on the electricity bill, but if you generate more electricity than you use, the surplus will
be exported back to the grid and you will receive bonus payments for that amount (considering that
your solar panel system is connected to the grid). Savings can further grow if you sell excess
electricity at high rates during the day and then buy electricity from the grid during the evening when
the rates are lower. Low Maintenance Costs: Solar energy systems generally don’t require a lot of
maintenance. You only need to keep them relatively clean, so cleaning them a couple of times per
year will do the job. Technology Development: Technology in the solar power industry is constantly
advancing and improvements will intensify in the future. Innovations in quantum physics and
nanotechnology can potentially increase the effectiveness of solar panels and double, or even triple,
the electrical input of the solar power systems [28] It’s eco-friendly: Solar energy is an alternative
for fossil fuelsas it is non-polluting, clean, reliable and renewable source of energy. It does
not pollute the air by releasing harmful gases like carbon dioxide, nitrogen oxide or sulphur oxide. So,
the risk of damage to the environment is reduced. Solar energy also does not require any fuel to
produce electricity and thus avoids the problem of transportation of fuel or storage of radioactive
waste [29].
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Conclusion: In this paper, we have discussed how solar power work and also how India is taking the
benefits of such system to fulfill the growing need of energy.Solar energy development in India can
also be an important tool for spurring regional economic development, particularly for many
underdeveloped states, which have the greatest potential for developing solar power systems which is
unlimited and clean source of energy. It can provide secure electricity supply to foster domestic
industrial development. So it can be concluded that photovoltaic power systems will have an
important share in the electricity of the future not only in India, but all over world.The step of Indian
government to increases the target is a very good to become India as one of the most solar powered
countries in the world. Such types of steps will be required in the future

Bibliography:

1. DOE Concentrating Solar Power 2007 Funding Opportunity Project Prospectus,

Department of Energy, 2007.

[16] http://www.solarpaces.org/Tasks

2. Aringhoff R, Brakmann G, Geyer M, Teske S. Concentrated solar thermal power— now. Greenpeace
International; 2005.

3. Boerema, Nicholas; Morrison, Graham; Taylor, Robert; Rosengarten, Gary (2013-11-01). "High
temperature solar thermal central-receiver billboard design". Solar Energy. 97: 356—
368. Bibcode:2013SoEn...97..356B. doi:10.1016/j.solener.2013.09.008.

4. Law, Edward W.; Prasad, Abhnil A.; Kay, Merlinde; Taylor, Robert A. (2014-10-01). "Direct
normal irradiance forecasting and its application to concentrated solar thermal output
forecasting —A review". Solar Energy. 108: 287-307. Bibcode: 2014 SoEn.. 108..
287L. doi:10.1016/j. solener.2014.07.008.

5.Law, Edward W.; Kay, Merlinde; Taylor, Robert A. (2016-02-01). "Calculating the financial value
of a concentrated solar thermal plant operated using direct normal irradiance
forecasts". Solar Energy. 125: 267-281. Bibcode: 2016
SoEn..125..267L. doi:10.1016/j.solener.2015.12.031.

6."Sunshine to Petrol" (PDF). Sandia National Laboratories. Retrieved 11 April 2013.

7."Integrated Solar Thermochemical Reaction System". U.S. Department of Energy. Retrieved 11
April 2013.

8.Matthew L. Wald (10 April 2013). "New Solar Process Gets More Out of Natural Gas". The New
York Times. Retrieved 11 April 2013.

9.http://solareis.anl.gov/guide/solar/csp/

10.http://eai.in/blog/2009/09/national-solar-mission-to-be-announced.html

11. http://www.iea.org (2014). "Technology = Roadmap: Solar  Photovoltaic  Energy" (PDF).
IEA. Archived (PDF)from the original on 7 October 2014. Retrieved 7 October 2014.

12. Fraunhofer ISE, Study: Levelized Cost of Electricity - Renewable Energy Technologies -
Fraunhofer ISE (2013),

13. R. Angel, T. Stalcup, B. Wheelwright, S. Warner, K. Hammer, and M. Frenkel, “Shaping solar
concentrator mirrors by radiative heating,” in SPIE Proceedings Vol. 9175. High and Low
Concentrator Systems for Solar Energy Applications IX (SPIE, 2014), 91750B - 91750B-6.

14.European Photovoltaic Technology Platform, A Strategic Research Agenda for Photovoltaic Solar
Energy Technology, Edition 2 (2011),

15 .http://articles.economictimes.indiatimes.com/2011-07- 25/news/29812586 1 solar-power-
photovoltaic-technology-photovoltaic systems.

16. "Concentrated Solar Thermal Power — Now" (PDF). Retrieved 19 August 2008.

17. "Compact CLFR". Physics.usyd.edu.au. 12 June 2002. Retrieved 19 April 2011.

18."Ausra compact CLFR introducing cost-saving solar rotation features™ (PDF). Archived from the
original(PDF) on 21 July 2011. Retrieved 19 April 2011.

19. "An Assessment of Solar Energy Conversion Technologies and Research Opportunities” (PDF).
Stanford University — Global Climate Change & Energy Project. Retrieved 2 July 2008.

46 | Scholarly Research Journal for Interdisciplinary Studies APRIL-JUNE, 2018


http://www.solarpaces.org/Tasks
http://www.sciencedirect.com/science/article/pii/S0038092X1300368X
http://www.sciencedirect.com/science/article/pii/S0038092X1300368X
http://www.sciencedirect.com/science/article/pii/S0038092X1300368X
https://en.wikipedia.org/wiki/Bibcode
http://adsabs.harvard.edu/abs/2013SoEn...97..356B
https://en.wikipedia.org/wiki/Digital_object_identifier
https://doi.org/10.1016%2Fj.solener.2013.09.008
http://www.sciencedirect.com/science/article/pii/S0038092X14003466
http://www.sciencedirect.com/science/article/pii/S0038092X14003466
http://www.sciencedirect.com/science/article/pii/S0038092X14003466
http://www.sciencedirect.com/science/article/pii/S0038092X14003466
https://en.wikipedia.org/wiki/Bibcode
http://adsabs.harvard.edu/abs/2014SoEn..108..287L
http://adsabs.harvard.edu/abs/2014SoEn..108..287L
https://en.wikipedia.org/wiki/Digital_object_identifier
https://doi.org/10.1016%2Fj.solener.2014.07.008
http://www.sciencedirect.com/science/article/pii/S0038092X15007045
http://www.sciencedirect.com/science/article/pii/S0038092X15007045
http://www.sciencedirect.com/science/article/pii/S0038092X15007045
http://www.sciencedirect.com/science/article/pii/S0038092X15007045
https://en.wikipedia.org/wiki/Bibcode
http://adsabs.harvard.edu/abs/2016SoEn..125..267L
http://adsabs.harvard.edu/abs/2016SoEn..125..267L
https://en.wikipedia.org/wiki/Digital_object_identifier
https://doi.org/10.1016%2Fj.solener.2015.12.031
http://energy.sandia.gov/wp/wp-content/gallery/uploads/S2P_SAND2009-5796P.pdf
https://web.archive.org/liveweb/http:/www1.eere.energy.gov/solar/sunshot/csp_sunshotrnd_pnnl.html
https://www.nytimes.com/2013/04/11/business/energy-environment/new-solar-process-gets-more-out-of-natural-gas.html
http://solareis.anl.gov/guide/solar/csp/
http://eai.in/blog/2009/09/national-solar-mission-to-be-announced.html
http://www.iea.org/
http://www.iea.org/publications/freepublications/publication/TechnologyRoadmapSolarPhotovoltaicEnergy_2014edition.pdf
https://www.webcitation.org/6T92GIRhW?url=http://www.iea.org/publications/freepublications/publication/TechnologyRoadmapSolarPhotovoltaicEnergy_2014edition.pdf
http://www.greenpeace.org/raw/content/international/press/reports/Concentrated-Solar-Thermal-Power.pdf
http://www.physics.usyd.edu.au/app/research/solar/clfr.html
https://web.archive.org/web/20110721150750/http:/www.ese.iitb.ac.in/activities/solarpower/ausra.pdf
http://www.ese.iitb.ac.in/activities/solarpower/ausra.pdf
http://www.ese.iitb.ac.in/activities/solarpower/ausra.pdf
http://www.ese.iitb.ac.in/activities/solarpower/ausra.pdf
http://gcep.stanford.edu/pdfs/assessments/solar_assessment.pdf

ISSN 2278-8808
IMPACT FACTOR SJIF 2016- 6.177 SRJIS, V-7(39), 2018

20. "Concentrating Solar Power in 2001 — An IEA/SolarPACES Summary of Present Status and
Future Prospects” (PDF). International Energy Agency — SolarPACES. Archived from the
original (PDF) on 10 September 2008. Retrieved 2 July 2008.

21.http://www.walkthroughindia.com/walkthroughs/top-5-largest-solar-power-plants-india/

22."India Achieves 20 Gigawatts Solar Capacity 4 Years Ahead Of Initial Target |
CleanTechnica". cleantechnica.com. Retrieved 8 March 2018.

23"Achieving 2022 target four years ahead of schedule". Retrieved 2018-02-04.

24"India hits 20 GW solar capacity milestone". Retrieved 4 February 2018.

25" "India's solar capacity to cross 20GW in next 15 months: PiyushGoyal". Economic Times.
Retrieved 2017-04-06.

26. "US's Paris climate deal exit may lower India's solar power tariffs further". Retrieved 2017-06-
16.

27. McGrath, Matt (2017-06-01). "Five effects of a US pull-out from Paris climate deal”. BBC.
Retrieved 2017-06-01.

28.https://www.conserve-energy-future.com/advantages_solarenergy.php

29.https://www.greenmatch.co.uk/blog/2014/08/5-advantages-and-5-disadvantages-of-solar-energy

30. Government looking at 100,000 MW solar power by 2022

31.Krishna N. Das (2015-01-02). "India's Modi raises solar investment target to $100 bin by 2022".
Reuters. Retrieved 2015-01-02.

32."India releases state targets for 40GW rooftop solar by 2022". Retrieved 2016-07-29.

33. "State-wise break-up of solar power target by the year 2022" (PDF). Retrieved 11 August 2016.

34. "Government working to double generation target from solar parks". Economic Times. 2016-07-
18. Retrieved 2016-07-18.

35. "Solar Energy to Power India of the Future™. The World Bank. 2016-06-30. Retrieved 2017-04-
05.

36. "RENEWABLES 2017 GLOBAL STATUS REPORT pg

37."Concentrated Solar Power Dropped 50% in Six Months". Retrieved 30 October 2017.

38."Dispatchable Concentrated Solar Power Broke Price Records in 2017". Retrieved 22
September 2017.

39. "UAE's push on concentrated solar power should open eyes across world". Retrieved 26
September 2017.

47 | Scholarly Research Journal for Interdisciplinary Studies APRIL-JUNE, 2018


https://web.archive.org/web/20080910052052/http:/www.solarpaces.org/Library/docs/CSP_Brochure_2001.pdf
https://web.archive.org/web/20080910052052/http:/www.solarpaces.org/Library/docs/CSP_Brochure_2001.pdf
http://www.solarpaces.org/Library/docs/CSP_Brochure_2001.pdf
http://www.solarpaces.org/Library/docs/CSP_Brochure_2001.pdf
http://www.solarpaces.org/Library/docs/CSP_Brochure_2001.pdf
https://cleantechnica.com/2018/02/07/india-achieves-20-gigawatts-solar-capacity-4-years-ahead-initial-target/
https://cleantechnica.com/2018/02/07/india-achieves-20-gigawatts-solar-capacity-4-years-ahead-initial-target/
http://www.businesstoday.in/current/economy-politics/india-achieves-20-gw-solar-capacity-goal-4-years-ahead-deadline/story/269266.html
https://timesofindia.indiatimes.com/home/environment/developmental-issues/india-hits-20gw-solar-capacity-milestone/articleshow/62715512.cms
http://economictimes.indiatimes.com/industry/energy/power/indias-solar-energy-capacity-expanded-by-record-5525-mw/articleshow/58037873.cms
http://www.livemint.com/Industry/dUQtwINipgqq4xT0feuxqJ/USs-Paris-climate-deal-exit-may-lower-Indias-solar-power-t.html
http://www.bbc.com/news/science-environment-40120770
https://www.conserve-energy-future.com/advantages_solarenergy.php
http://www.business-standard.com/article/news-ians/government-looking-at-100-000-mw-solar-power-by-2022-114111701373_1.html
https://www.reuters.com/article/2015/01/02/india-solar-idUSL3N0UG13H20150102
http://www.pv-tech.org/news/india_releases_individual_state_targets_for_40gw_rooftop_solar_by_2022
http://mnre.gov.in/file-manager/UserFiles/Tentative-State-wise-break-up-of-Renewable-Power-by-2022.pdf
http://economictimes.indiatimes.com/industry/energy/power/government-working-to-double-generation-target-from-solar-parks/articleshow/53268569.cms
http://www.worldbank.org/en/news/feature/2016/06/30/solar-energy-to-power-india-of-the-future
http://www.ren21.net/wp-content/uploads/2017/06/GSR2017_Full-Report.pdf
http://helioscsp.com/concentrated-solar-power-dropped-50-in-six-months/
http://helioscsp.com/dispatchable-solar-concentrated-solar-power-broke-price-records-in-2017/
http://helioscsp.com/uaes-push-on-concentrated-solar-power-should-open-eyes-across-world/

ISSN 2278-8808
IMPACT FACTOR SJIF 2016- 6.177 SRJIS, V-7(39), 2018

TR HMeT Safafaeram
<. gfeed . TR, Ha@ Ferderay fraw

YEATGAT : SIfAfIedr worel Foiigmediel gren ifa, uReser, qrid fhdr qoi gediedier
fafdear. uREeder fafdudr & uRew=ar Mo 9o tee ofmg. Slafafdudr a=ar
THIUI ATTIAT AR acid 3. Sal. IUQYR 9RHe] Sigfdfderar e o)
o« BIAId. Ul JASTOaR YedlaR 3¥Teicdl TehUl Auildide! Udh Cadhl Hoild o« Silel
3Med. Follardl gedier (A ST JISTRid ure 9] Acen YOG 31T 3 deet
e UHIUI Sidfdfdeaar Arel Sell g, BeRisisd ASlhedred (54 el Juigd))
Stafafaecar weifde™ ‘SiaadaamEd Afdudar e’ a1 TEF i@ Skl. Igui™
Foligmdier |d |arEl T srelel 8kl AL 40 SISt guiHey Safafdeddr sl geal
AT AT Bl BEIBRE I WaRfed aiHdiel daeddl g groaier A e,
I SR’ UMEl 25 HIC) uIgEl Sieldll Siafdfdeddr e |ald HeT BIdr did
DI quigdl ySaell Hoildil Y81 Yhal 3fucll o qHdell. ATSHsl DIel guigdl sielal
el — <IN fARr 81 Aol SIdKile  Sidfdidgaar Al 8. I Bl
SIAMR A el Safdfdased Avrrer ydel SedR Sidfdfdordr Siarg fafderdr
B@E® Al Bid e, I BIAINE fI9Rr wed S, AFdl geds At T
SITCA™  SIafafdecar 81 A1 Bl 3fe. WYdd I HuW o9 fAfduc=ar Annes de
QUIRATST §HAl |ATI 2011—2020 § QP SiAAQUdl qed WUH SIER Sl AR, Ydi
BRI SATSEIS[ll ISl BBl d Helidl SIS oldall Sigel SlUdhwd  eR el
BAYTER RIS YU 3TdredT Hearedr Raefid ifgel ok ATeihs PIshIcIhRUl dlgeicl
2. Y ATSEIS[el SR URARE AR g Sigal 3l d@eard ddie a4l s
SIESIBSIGRCIES]

RAT : g fAfdgar fhar Slafafdedr e sMe e fFreda. MR IRATgHT)
Safafafrar "ol ofa fafdear snfor Sfoweller dusrar  (STaemei). Shaemesi=
ARYNMYAT  “SafAfderd] ®orsl Sabidl gaadl, Siamela fafdgar anfor aRezemdier
fafderar”. 2004 7 FIEH fA=mdIeM T UgdHemR #efle SIfde Hew=ar urdud 3
DUdS A AT ARAT oy fAferc= R e,

SifafaedT T9g &5 : Safafdudr g &5 R e fSHETorer g wWie =T & dHoeu
Sl AfeAT @ A+ 19889y Hisell 38, UG T [SHTol A H&IF e i
JHIRITT e A AT Tg &3 8ol AT, 9gddb FH] & & A4l aRAToIde
JTed. Fgged SR fagRelell 3ell X1 SWT dicdurdiel a=id 3T FareRd ST
I W@ qaitd ome. dEiiandie sfedifcadT usiga & el Tdh AR, a1 a-red
20,000 UHRZIT IAW, 1350 SN AT LTl dicd ATed. Al FRIgd s o
T B B, T SARF BISe! ASDBA ATeld. AIGNTRDR JeldR YHHd IRVY, ATGHIRDBR Y
9 IMOT FUSSIIRIS Uoi=Id 37, AGINDGR & 3MMMhdh IR ATSHET DIl auigd
e ST AT RISl Ao UQe-aT {GHd. ATGRIRGR=IT HIdR 31Hd STl 3fTfor
ORI WA AUT fadbdld Sieledl 3fed. SSHRIME 17000 ST 19,04,560 <R

48 | Scholarly Research Journal for Interdisciplinary Studies APRIL-JUNE, 2018



ISSN 2278-8808
IMPACT FACTOR SJIF 2016- 6.177 SRJIS, V-7(39), 2018

fhelidicr &3 Melel T8, IT UQUTHEd SHITI 10 Sadb YW godfd, 12 < J&azl
grofl, 17 T ERUCUIR Uofl, Uell offdr IWI=R Ul 3T 24 PICT ATURAAT aRATA
AEMATT 3fTed. Fqg OIdiAfderd] Jfdciel Brel 9N dRIeIqol yeefs YRR S
UTeelel AT MR TEHI=T dacligr diTe dadl g 3Alelel 3fTed.

Safafdear Sopifd ([Ter) : 3T NI Teled STafafdecRT 350 ®ICT auiar gfaer
3. \ollaiel Ag@! N de@T Siell 8 SR e AR 3ffel A8l a¥ gedr=
SORIMIR 4 O O DS auHaR WIAS o1 ¥elel Foilg  IRd@rd 3flel AR
deIfeh ST 3fed. AN BIC! dUYd] BeRISD DU Hloledl bigdd  GITHER
Slafduaaed yeis d1e Siiell. Sfgae Jamed agusiiy oftaidr (T smell. geta 40 i
el fafderawed agaieh sysedell wolla i W@q BId. A1 aidleRIa] 3Md JATaRoi
PR Siafafafeer=r A1 g g Wg faan fhages siafdfdecsed e anfor 941
YR ol MR arefelel MEd. SEM®HRE el SToled] [y gsi=gas
YUSTETll rSell Well. IT BB ST Ieied] Siarediark Ied & 30T Bld= I
BogTeT Ui AT Sielel SET diwar 3T Hs 3ffgel STordl e g/l 90
CqD TR G ATe. Uedl QM dIF DI Juied] Saredi=al PATAEGRT 3 e 3ATet
32 @, ISl Uad! Siafafderdr Hidl iRd@rd F&dl. ¥d Isneir & Agoror goigoy
A ATEL SATedieR |qd Foilard weiel Yfaffeed o Adhd A8l 8 e e, Brel
JSTvIepT=aT UVIIAR I BIcT auiydl 3Mfor arored] Safdfdera e BRAT B T,
HETT ol Sl AT 2 SRelel o 100 SWClel Uaa] 37dl. |d ggiar faar &
[l @A 130 d 140 ATGUIT Urerad. JAdTe<ieare Yol 6 |difeie aime. <A1
fearol wofiamed doy & amg worel e MaSiar AMR Sd o =gl o e
Stafafderar gfgwa 8.

Saffdedar a9aN START - Siafafaudr aReERer Reds Savay Aed . TS HIeA
S JifaaTge T YRald [M8d. §Id UCH Afold RIBAId. Siotad GRaIquYl g e
Serashre gl YE B, IR U ofidd. STeHgITIREA Al gXIeurs Foild Sl
TS |TIST URY STl 3. IR A9ffe MUy g9 Wad WIfAfAART UhHd BIRT
B, SATEAI=]  JRITAH TN SIfAfARrar o7 ¥R oG8l 8olR - Ul
dlecard g 3l 3Te.

) P : e fAfdudges Ted die I fhar fPSys T st Ueme 8d d
e TSI SNV 99 SIRiibgd SAUNST AT Id. WA AfSd Ieure AT
IS g Ui fawga &FeR Ul Ugd oME. HiY IadRINd 98dd JART T
ol U] fawqa &raeR dHed Hielel 3. ATilel Y4 =S JRIYARS 1981 3Tl
HE SENTRIS Hhe T SHRBATeT AR S TSeicll §&bles. Al dTURTATS]
J¥elel 80 T I Wad A YHRAT IRIANIg Moauard Id. STl 40 BWIR STl
UIE AT AR 3MTed. AT (FaRT, o/, %o, AT 10T JAUTERl Iien FHas gl
eAIaRIel SIfAfIEd] IIecl ATl RSl S AETad A8 AT Wbl T8l goT Al
AIORT] STaeTer fAfderdr srarea o4l §id aiTe. are fdeR Bruarl de 3ilell 3778,

9) 9FE IRFY : Safafderar nfor aHd) IR B HeAT SNARRISE R ISTHROMT IR B
3me. Slafafdecr=ar Areme gediear JIRATR URMH B 378, IR AR HRIeE  Sirel
8. SINT(Ad BT daelr™ PR & HFdl JRIFITER RO SHROMAT 31h HROMID] Uh

49 | Scholarly Research Journal for Interdisciplinary Studies APRIL-JUNE, 2018



ISSN 2278-8808
IMPACT FACTOR SJIF 2016- 6.177 SRJIS, V-7(39), 2018

Te, Py Il A drd gon STEl. TETel Sl A STema]. FRfa: QI g3y
QU SRIRTET. ATl 3 I HHl SUS 3fed. T il e J81d med &1 FdH
QIYAred HafAd B AR, 919 SR AT &8 7 QUIAT STSIRI d&efel oiid 3fTed. 9%
Uel, WIS Uel AT SAYAUST & Udhld AW daciclel WHY 38, dve Asdl @ARY,
TS JAOIR, BICTERERA 3/ dH fAuv] AvMMel Juared i<l 9@ UINaHed silefel
qRad- SR AR, UrogTdl ared! ARTON Sfor fUvgrim arofl Suerer =9l g1 Ad)
IR TSI U9 Iclel e, Weg urvdmTd fIavol areel 3¥el ¥l 3d QeITd urodT
I e BId A, 200871 SINIfAdh  AlhEEdl SPATAEGw  Fereiedn AlfedigaR
Ffpdd I Bad 62 <dd AT WS ATIRITY ol IuCe 3Mme. wiafafaeraeh
HAST ORIl BTSN U FEUTS T GREAT M7 HhH ST U], WA 3R,
T T SNSEeT ST STe). ST 80 Tdd bl UIIid IIRITIIdTS! —fifd
SUARYgHT fhar =afife siiveier o/deldd o, AoWd oSl Sikilen dredl 3iuel
TURHIET ST STl 3778, Slaldfde=a] Tl Seldgi-iad 30T qrTeroll I
fFrerelell Agad udl IREE 92 SUICA TR g ATe. 1980 SR 3T SN
Jer vy AR o9 SR 9red 318, S@Id WS 301 Al Sigd Ybed qof
SR 1T IR ez FHdaR ¥R ued &R, ARl Safafdedar JmenRd i
AR T quUgE ITRToarE TRS IS 3T

) e qR : oFE A FoNamIRIA AGAT YA Hwdeled awdar arR grd.
B, BUS], M, @R AN ST Fal FollaiuRgd feael Sa. Siafafdedr grofl, gArRdl,
JATE, HITE, dq ST 3 I Y: o RIS srdd Agwardl o, Srafafdercran g™
ol e JHAE 2.

S) BT, WWHal AT WigAGRT @ Siafdfdecge ama diideR, fEeR, Ried, o@e
BATIAR] HIGAGET 3Melell 3Me. 3D ALD el Slafafdedr fCdhge 80 Bourord Hwpi
AT GREPI IUF STell 3fe. HERTS, AT, HAlcd MM PRBHA Adch  QaReIIel
TSI AqIecied] QAR SISl UMgET disd A1el I Afoiad FadHe s

o

gorfa feam 1fgeledn aed. dRTHed ST d=vdfa dTael, drequl, 3iiwell gt Serm,
AT IR I7RT BEAT AU URTATE <dl. TaaTIeao gHie ol SIrarqor, i
qequ], gHi® Uell WHRU AT WA MR diev, Jd Hagd oR Bald dH D
ARAYA FHROT & HOI0 B e, YU $Hac el YA STl Gl § B JaAS
& BIA IAMed. ISDY gl W Urel Ararar v 1970 URA Sl dfeordd, e
AL GITRURETOT AT TSGR DTH BRel 378, ATS & ol GRIU AT IR JARBHR
T TWTET UeT Il 3R,
Follg S &7 : SETfae Follg aefidRor fa9RT= oot RIvTE feRgece sReeyge
3T AT T AR Follaied] Ud dilidiel UhUl SIdidm 2010 AT deledl Jfarsl
TIEITd el ST fadidsl Bl STl 3T F&cel 3T,

1.1 d 1 DI Bied 2. 3t T 1 BIer g

3. 15 TG $ad 4. 10 RY 3CUTE

50 | Scholarly Research Journal for Interdisciplinary Studies APRIL-JUNE, 2018



ISSN 2278-8808
IMPACT FACTOR SJIF 2016- 6.177 SRJIS, V-7(39), 2018

5. G&H Silarel Gl fdbell AT SIS 3faTel 3fTell ATsl.
Siafafderar | SR @ ¥R TR 8191, AfReR, Fer e T SR gdw
3O faellos ATges SIAfAfdera™d el U= BIdT A O3S Srgds AT fARpefas |iffdel
3.

1. Q@R Id §RER A€ BY T AGHE Al TN TcA] PIE IUARAT SRl A
BIUT] YHIVIG TS a6 Silell ofe. el 25 gyl SHIRiIe Siafdfdere 15
b JHA SITel M2 T 37T S TUI BUITAT ARTER 37T,

2. S A BVIMANE Aew HRUT ROl Sl Adfid AfRarad sielell ©e.
faeroe: uf¥em arerd EIdHROMge STl YHIOT 50 CHITUe SR % Silel 318,
T ART 3T gyl IRfidl HOY aclell NIl 8. S[eRelde  fdeea,
AR ST Tghy, R &<l Agawild, aNRcd gSTd Hreild 3.

3. WWWW R, &RYI, WISTEURITATST GfeRommear gl arR
DAl IMME. IS T T NI SO aRgdl, dicd, Uy, well ai=ar Afdar
I ST AT,

4. SafAfdec=ar BT He<drd BRYI Ul 3Mffd BRIGT Jhari=ar BN o
TR A SGAUATd 3ATefel YA,

5. AMAMEl ISRAAT 9 A UQd gcdhidbs Ugudrel daold dlclell giedd
ATAT BRI ATe. TS UgUYT, RIS, daeld Fai<eh g gchal saldfded T
B0 RO 37T,

6. HIGAT THUMER Ferdlie STedTaR YAd-IhRoMAe IR fdeied] |Hd Tqwufd uRd
HHF ATl YR ARG, YhTd UHRAT gefil Y ATguar T URATFY AFelall
fafderar 7 8.

BT FUAD B B, IR GST UHd BechHIded] JFEARMI TEr=T Aadrell aeled]
RIS B g FQMHRIAT SRl Red Tk dred, o, Rige, a9, 30
ST JWITAT AGd Dotl. T 3 edTd 37Tl DI, A= DI SOy e Ietrerd
uIBIST AN U DI HUY gad! 3. TG dal URERMTIS SIgduee JHd FRe0 g
e A STl ARl TR UGNUIGR] BRE dA §did dlTel. WRARIA |d SadUaT
BIEl AT AT M G JMIRVATTD Hhad GRIA Saal VIR A8l AT HRierd
AERMEAR] SIGAURT T AT TSl WRETUM  JAeIHT AR, @rorh  fRadaemdl
STYaUd, ABIId TBde -0 ARIRET A Siiaduad 0T §0R 3fTg. SiarafderdT
SO § U ANTRGT dhaed AT IMOT AT Hhad GRS dlad IRTEM <% AdhdTd 314
ATl TR SRS WIS ST FFIGET BR AlS BM $H® Adhd. UG A U]
AU of 3T el Aifed! T8l e ufdediar Safdfderd™ #gw gegd o aNvR
JME. AT Al I T 3T a7 3 9107 I Agwd AldbiAT AR dANlel. TS
JMYRIT AU IAUR U0, Pledh & FRIEDHES! BR Asayol 3ffed. AT d SUsdl
Plchdel Agcd JHAT FASIGA D ANIR 378, ARATS] AT YTdeiar FHdHia Jdres
PROGIA YR 3MR. ITHIAId UTdeiaR I Ea el Samar anmoR e, |eare
TRUShs aael 32, AT dIIR Ho ol dddbR YT 6w b, TETET do6d STl

ol YT A, W U dwd Al [Jsduar #ed &% edd. A BOlR]

Scholarly Research Journal for Interdisciplinary Studies APRIL-JUNE, 2018



ISSN 2278-8808
IMPACT FACTOR SJIF 2016- 6.177 SRJIS, V-7(39), 2018

TR Sigfdfaerar SfuRIA aTe] Ydbel. YATCTRID] fofel Sigfdfdedd de<wd ueq
TRTS T faaRi=T feen Ry O Iy Fdaia INTEE o dhdld, RIS YT BRI
0. INTE Ide-Airal (AsIEer o/deid dedrd d IAredl diETaR Sa), ds, fUues, 3,
Hefia ol fafdy geremTas dedrd Ud hqd [ Siafafdede diye grararor iy
BIS JFARI® HICHARIBGIAR Bell SIUIR WGl g Wdel. Sidfdfde™ &0 9 Haeg @
Udd ANRG Had 8. el feadrd BRERR yeqiard! uofl g o= 39U 8
I Siafafaerdr FagFrRiie A1 UTshaid IRIUIR 3778,

ey :

gfqeofieT SrefeE RigTa SIfor Suaiorr - #ervw (g, e,

http://www.lokmat.com/kolhapur

https://mr.wikipedia.org/wiki

https://www.google.co.in/search wafaraferar

https://www.google.co.in/search &g fafafera; waef7 7 sury

https://www.google.co.in/search waf@afias gar

https://www.google.co.in/search Fafafafias wewg

52 | Scholarly Research Journal for Interdisciplinary Studies APRIL-JUNE, 2018



ISSN 2278-8808
IMPACT FACTOR SJIF 2016- 6.177 SRJIS, V-7(39), 2018

TO STUDY SEED VIABILITY, GERMINATION AND SEEDING GROWTH OF VIGNA
UNGUICULATA UNDER INFLUENCE OF BORIC ACID AS CHEMICAL MUTAGEN

Dr. Sharad Sahebrao Phulari, Principal, Anjuman Islam Janjira Deagree College of Science,
Murud-Janjira, Dist. Raigad. Pin-402 401

Prof. Nutan Bagul-Gade, Assit.Professor, Anjuman Islam Janjira Deagree College of Science,
Murud-Janjira, Dist. Raigad. Pin-402 401

Miss. Munazza Bangi, Student, Anjuman Islam Janjira Deagree College of Science, Murud-Janjira,
Dist. Raigad. Pin-402 401

Abstract

To study the influence of Boric acid as a chemical mutagen on seeds of Vigna unguiculata are treated with
0.01%, 0.1%, 1% and 2% concentration w/v solution of Boric acid. The seed viability, germination percentage,
plumule length, radicle length, number of rootlets per radicle, fresh weight of seeding and dry weight of seeding
are parameters to study the influence of Boric acid. It is observed that —

1) There is adverse effect of Boric acid treatment on seed viability, germination percentage plumule length,
radicle length, number of rootlets per radicle, fresh weight of seeding.

2) There is insignificant, negative influence of Boric acid treatment on seed viability, germination percentage,
plumule length, radicle length, number of rootlets per radicle, fresh weight of seeding in general.

3) The adverse, insignificant, negative effect is directly proportional to the concentration of Boric acid
solution. More the concentrated Boric acid treatment, more the adverse effect on seed viability,
germination percentage plumule length, radicle length, number of rootlets per radicle, fresh weight of
seeding in Vigna unguiculata.

4) It means the Boric acid influence as chemical mutagen, it creates mutants however in adverse, insignificant,
negative form.

INTRODUCTION — There are chemical mutagens such as Diethyl Sulphates, Colchicine, EMS,

NMU, ENU etc, (Medrano et al 1986; Szarejko and Forster, 2007). These are proven chemical
mutagens to induce the mutation. Variability is raw material for plant breeding. More the variability,
greater is the chance of plant breeding. For better variety/ varieties to develop, variability is to create.
Mutation is one of the means to develop the variability for plant breeding. Szarejko and Forster in
2007 stated that mutation induction is an effective tool to enhance the genetic variation available to
plant breeders, particularly for traits with a very low level of genetic variation. Much of our
knowledge of genetics of higher organisms in based upon works utilizing induced mutations for
analyzing gene function (Mc Callum et at. 2000). There are several examples of successful
applications of mutation breeding to crops have been reported in literature, such as, Ahmad et. al.
(1991); Bacells, (2001); Bhatia et al. 1999; Ferrie et al. 2008; Flower and Stefansson, 1972; Parry, et
al. 2008. Mutation techniques have been applied to improve to characters like disease resistance, high
yielding, better quality, drought resistance etc, especially by Parry, et al. 2009; Schnurbush et al.
2000. FAO/ 1AEA, 2011 states that there are over 4000 mutant varieties have been develop by
induced mutation.

Vigna unguiculata commonly known as cowpea, black eye pea, southern pea, yardlong bean,
catjang and crowder pea (Timko et. al 2007). Unguiculata is Latin word, its meaning is ‘with small
claw’, which reflects the small stalks on the flower petal, as per Small (2009).

Vigna unguiculata are grown mostly as edible food, especially for beans, although the leaves,
green peas and green pods can also be consumed. Usually by boiling, the Vigna unguiculata are made
edible (Hamid, et. al. 2016). These beans can be prepared in stews, soups, purees and caseroles- as per
Cowpeas Recipe, 2017. They can also be processed into paste or flour (Gonkalves, et al. 2016). They
further added that seeds of Vigna. unguiculata provide rich source of proteins and calories, as well as
minerals and vitamins. As per Rangel et al 2003, a seed of Vigna unguiculata consists of 25% protein
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and has very low fat contenet. Hamid. et. al, 2016, said that Vigna unguiculata seeds are often referred
as ‘ poor man’s meat due to the high levels of protein found in the seeds and leaves. It arrives
conclusion that Vigna unguiculata is important food yielding plant having great importance as food
plant, medicinal valued plant and complete diet plant.

The objective of present study is to screen the mutants of Vigna unguiculata by treatment of
Boric acid as chemical mutagen. Boric acid is not a proven chemical mutagen. In present experiment
an attempts is made to find the mutagenic property of Boric acid at various concentration. To study
the influence of Boric acid as chemical mutagen, the germination, viability, and seeding dimensions
are used as the parameters.
MATERIAL AND METHODS - Control treatment is of distilled water. The Boric acid solution is
prepared of 0.1%,1 % and 2% by using distilled water. Ten dried seeds are sown in garden soil
containing pot. Such five pots were prepared. Each pot is sown with 10 seeds of Boric acid. Control
treated pot is watered with adequate amount of distilled water. The remaining pots with ten seeds of
Boric acid were daily treated individually with 0.01%, 0.1%, 1.0% and 2.0% (W/v) Boric acid
solution in required quantity respectively. The seeds of control pot and Boric acid treated pots were
kept in dark for next ten days. The observations were recorded daily. The parameters considered to
note the effect of Boric acid during sprouting phase upto the first ten days. The observations under
study were recorded as, germination, percentage of sprouting, plumule length, radicle length number
of rootlets per radicle and fresh weight of seedlings on tenth day of experiment. The same experiment
is repeated simultaneously so as finding mean of observations. It helps to minimize the experimental
errors. The results shown are the arithmetic mean of two replicas of experiments.
RESULTS AND DISCUSSION —

Table I. Influence of Boric acid chemical as mutagen on seed viability in Vigna unguiculata.

Observation Treatment of Boric acid ( w/v) solution

Control 0.01% 0.1% 1% 2%
Viability at 3™ | 10 10 05 04 04
day of sowing
Viability of 6™ day | 10 10 07 03 04
of sowing
Viability at 10™ | 10 10 07 05 04
day of sowing

Table I shows that all seeds are viable since the third day of germination. Boric acid treated
seeds shows less viability as compared to control. The viability is least in 2% Boric acid treated seeds.
It means there is adverse influence of Boric acid solution on the viability of seeds of Vigna
unguiculata the adverse effect intensifies as the concentration of Boric acid chemical goes on
increasing.

Table 11- Influence of Boric acid chemical as mutagen on seed germination percentage in Vigna

unguiculata.

Observation Treatment of Boric acid (w/v) solution

Control 0.01% | 0.1% 1% 2%
Germination 100% 100% 50% 40% 40%
Percentage on 3™ day
of sowing
Germination 100% 100% 70% 50% 40%
percentage in 6" day of
sowing
Germination 100% 100% 70% 50% 40%
percentage on 10" day
of sowing
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From the Table Il, it is clear that 100% seed germination shown by control condition in Vigna
unguiculata since the 3" day of germination. Same vigour, same germination percentage also observe
in 0.01% Boric acid treated seeds. However as the concentration of Boric acid solution goes on
increasing, then the germination percentage of seeds of Vigna unguiculata goes on decreasing. The
minimum germination percentage of seeds is observed at highest concentration of Boric acid (2%).
Thus, it can be concluded that the negative influence of Boric acid is there on germination percentage
of seeds of Vigna unguiculata.

Table I11- Influence of Boric acid as a chemical mutagen on average length of plumule on 10™
day of treatment in Vigna unguiculata.
Observation Treatment of Boric acid (w/v) solution
Control 0.01% 0.1% 1% 2%
Plumule length on 10" | 8.8cm 7.0cm 502cm 4.5cm 4.1cm
day of treatment

Table 111 depicts that the plumule length of seedlings of vigna unguiculata. On the 10" day of
sowing. There is maximum growth of plumule length. The intensity of adversity goes on increasing as
the concentration of Boric acid solution increases in treatment.

Table V- influence of Boric acid as a chemical mutagen on average length of radical and
number rootlets / radical on 10" day of treatment in Vigna unguiculata.

Observation Treatment of Boric acid (w/v) solution

Control 0.01% 0.1% 1% 2%
Radicle length 8.3cm 6.5cm 4.8cm 5.0cm 3.9cm
Rootlets / radicle 24 13 10 07 04

To find out effectivity of Boric acid solution as an chemical mutagen, its effect was observed
on length of radical and number of rootlets per radical were stadied. Table IV shows the influence of
Boric acid as chemical mutagen on average radical length. The observations were taken on 10thdy of
treatment. It is seen from Table. IV that the root length as well as rootlets per radicle is decreasing due
to Boric acid treatment. The decrease in radicle length and rootlets per radical goes on decreasing as
the concentration of Boric acid treatment goes on increasing.

Table V- Influence of Boric acid as a chemical mutagen on average fresh weight and dry weight
of seedlings on 10™ day of treatment in Vigna uguiculata.

Observation Treatment of Boric acid (w/v) solution

Control 0.01% 0.1% 1% 2%
Fresh Weight 13.32 gm 10.42gm | 9.88 gm 9.52gm | 7.04gm
Dry weight 4.15gm 3.11gm 3.25gm 2.8 gm 2.35gm

Table V shows the observations of fresh weight (in gm) and dry weight (gm) of seedlings of
Vigna unguiculata after treatment of Boric acid as a chemical mutagen at various concentrations. On
the 10™ day, the control as well as treated seedlings were uprooted and average fresh weight as well as
dry weight maximum in control condition, When the Boric acid treatment is provided then the fresh
weight and dry weight get affects. It effects directly proportional to the concentration of Boric acid
chemical solution.

Concentrations exceeding 1.5% Fe and 1% B in the priming solutions affected germination
negatively. Ajouri et al. (2004), similarly studying the effect of seed priming on germination, showed
that concentrations exceeding 0.04 M boric acid significantly reduced the germination rate in barley.
A reduced germination percentage was also registered for treatment of sweet pepper (Capsicum
annum L.) when higher dosages of micronutrients were used for seed priming (Diniz et al. 2009).
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The importance of seedling vigor on the rapid stand establishment and early growth of
medicinal plants to compete for water, light, and nutrients has been stressed by Tabrizian and Osareh
(2007).

The results of the laboratory experiments carried by Mirshekari, 2012 indicated that the effect
of the chemical (Boron) treatments on the final germination percentage was significant. The seedling
vigor index of dill was restricted when the Fe and B concentrations increased beyond 1.5% and 1%,
respectively. The highest seed yield was recorded for the concentration of 1.5% Fe + 1% B in
solution, which produced nearly 20% greater yield than the control. The essential oil concentration of
the seeds ranged from 2.60% for 0.5% Fe to 2.81% for 1.5% B for the priming solutions. There was a
positive response to seed priming with Fe and B regarding the essential oil yield. Priming dill seeds in
the 1.5% Fe + 1% B solution resulted in a further increase in dill yield.

Emrani et al. )2011) carried out the experiment to study the effect of chemical mutagens on
seed viability, seed germination and seedling growth of Brassica napus. Their result revealed the
significant effects of chemical dosages and treatment periods on seed viability and seed germination
as well as on seedling characteristics for all the Chemical mutagens tested. Additionally, it was found
that increased dosage and period of in each treatment led to significant reductions in seed viability for
the tested mutagens.

Inverse relations were found between chemical mutagen concentration and both rate and
percentage of seed germination in various plants as recorded by Afsar, et al.1980: Ahmed etal, 1991,
Flower and Stefansson,1972: Padavai and Dhanavel, 2004; Singh and Kole 2005. Flower and
Stefansson (1972) reported that increasing of EMS chemical concentration from 0 to 1% adversely
affected germination percentage.

Carton et.al.1968 Das and Haque, 1997; Gustafson, 1989; Hu and Rutger, 1992: Snusted and
Simmons, 2006; Jabeen and Mirza 2004; Padma and Reddy. 1977 are some of researchers who
carried out effect of chemical mutagens on the seed germination. According to Emrani et. al.(2011)
the average germination percentage from 92.7% in the control to 7.9% in the treatment with 1.6%
EMS chemical. Seedling height and radical length also decreased with increasing chemical EMS
concentration and treatment period.

CONCLUSION: To study the influence of Boric acid as a chemical mutagen on seeds of Vigna

unguiculata are treated with 0.01%, 0.1%, 1% and 2% concentration w/v solution of Boric acid. The

seed viability, germination percentage, plumule length, radicle length, number of rootlets per radicle,
fresh weight of seedling and dry weight of seedling are parameters to study the influence of Boric
acid. It is observed that —

1) There is adverse effect of Boric acid treatment on seed viability, germination percentage plumule
length, radicle length, number of rootlets per radicle, fresh weight of seeding.

2) There is insignificant, negative influence of Boric acid treatment in seed seed viability,
germination percentage, plumule length, radicle length, number of rootlets per radicle, fresh weight
of seeding in general.

3) The adverse, insignificant, negative effect is directly proportional to the concentration of Boric
acid solution. More the concentrated Boric acid treatment more the adverse effect on seed viability,
germination percentage, plumule length, radicle length, number of rootlets per radicle, fresh weight
of seeding in Vigna unguiculata.

4) It means the Boric acid influence as mutagen, it creates mutants however, in adverse, insignificant,
negative form.
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Abstract

The Ladybird bettles are best known as predators of family Coccinellidae, superfamily Cucujoidea and suborder
Polyphaga. Order Coleoptera is largest order confining beetles. The ladybird beetles are characterized by
round to elliptical, dome-shaped body and elytron morphology. The lady bird beetles having important
biocontrol agent against hemipteran species and some are pests. During January 2015 to December 2017
surveyed thoroughly diversity of coccinellids (Coleoptera: Coccinellidae) from Malshiras tehsil and enlisted 7
different species belonging to 7 different genera and 2 subfamilies viz. Coccinellatrans versalis (Fabricius),
Menochelus sexmaculata (Fabricius), Propylea japonica (Thunberg), Micraspis discolor (Fabricius), Illeis
cincta (Fabricius), Brumoid saturalis (Fabricius) and Epilachna viginitoctopunctata (Fabricius) are reported
in present study.

Keywards: Lady bird beetle, Malshiras, Coccinellidae, Biocontrol agent, Diversity.

Introduction: Ladybird beetles also known as Ladybugs. The lady bugs belonging to the class

Insecta, order Coleoptera, superfamily Cucujoidea and family Coccinellidae (Gordon 1985; Majerus,
1996). The worldwide known distribution of Coccinelidae is about 6000 species (Vandenberg, 2000)
which comprises under seven subfamilies worldwide viz. Coocidulinae, Coccinellinae,
Scymninae,Chilochorinae,Ortalinae, Sticholotidinae and Epilachninae.

All coccinellids except mycophagous Coccinellinae (Hylyziini and Tythaspis) and herbivorus
Epilachnianae, feeds voraciously on hemipteran insect species(scales, psyllids, white fly and aphids),
Mites and sometimes on other insect larvae (Dixon, 2000). Due to predatory characteristics of these
beetles, they known by biocontrol agent and beneficial insects but some species were phytophagus,
act as pest. Their size varies (1 mm to 15 mm) species to species and depending upon the species their
pray species should be different, therefore exploration of these biocontrol agents also give an idea
about pest composition of given area(Obrycki and Kring 1998; Hodek and Honek 2009; Ali and
Agrawal, 2014).

Present study is carried out within the Malshiras tehsil of Solapur district from southeast
Maharashtra. Study area is selected for the present study based on diverse and unique habitat. At the
northern boundary made by Nira river basin, this region was well irrigated and provides habitat and
shelter to the diverse insect species including ladybird beetles. Entire area comes under rain shadow
and always draught condition but irrigation made some green patches. Most of the area dry and
available irrigated area covers by mostly Sugarcane along with other vegetable crops, fruit crops and
in hilly region some plantation of various native as well as exotic species by government departments.
The study area situated between 17° 86' N latitude and 74° 90' E longitude which covers 1522.2
sg/km area under 112 villages. Average rainfall is 422.8mm. Soil type is black, coarse gray and
reddish and it is derived from Deccan trap.

Material and Methods: The coccinellids collection were made by net sweeping and hand picking
method during active seasons of ladybug. 10 collection localities were selected from Malshiras tehsil
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for collection and diversity study. The samplings were focused in cucurbitaceous and solanacious
vegetable fields and other vegetation also traced.

Sampling was done by visiting each locality by one-month interval. Collected specimen
picked and Killed in killing bottles with the help of ethyl acetate. After killing the specimen were
pinned with entomological pins. The small sized beetles were preserved by cardning method. After
proper drying specimen properly stored in collection box. Identification done with the help of Kapur
(1958) and Rafi et al. (2005)

During present study the lady beetle diversity of Malshiras tehsil represented by 7 species
distributed over 7 different genera.

1. Coccinella transversalis (Fabricius) (Image: 1)

Material Examined: 6, 10. 11. 2016. Yashwantnagar. coll. A. M. Hegade.

Distribution: India: Maharashtra, Karnataka, Kerala, Haryana, Tamilnadu, Haryana, Goa and Andhra
Pradesh (Bielawski 1961, Poorani 2002).

Worlwide : Myanmar, Chagos, Sri Lanka, Nepal, Indonesia, Pakistan, Archipelago, Madagascar,
South-East Asia, China, East Africa, Ghana, Togo, Seychelles, Tanzania, Mauritius, Reunion, Kenya
(Kapur 1962, Booth and Pope1989).

Remark: Colour variation observed in this species, brick red, pale yellow, dark yellow and creamy
orange. Blackish head having yellow spot, mouth part also shows color variation black to darkbrown ;
antennae, eyes and scutellum are darkbrown and black respectively. Elytra hving color varition with
black markings and ventral side and legs entierly black (Abhishek et al .2014). Body shape oval and
dorsally dome shape with 5.86mm long and 4.54 mm width. This species habitats in bushes, hide
underside leaves and stem and observed feeding on aphids. Distribution occurs through out India but
more abundant in penisular region of India.

2. Cheilomenes (Menochilus) sexmaculata (Fabricius)

Material examined: 253, 10. 11. 2016. Khudus. coll. A. M. Hegade.

Distribution: It is widely distributed in orient specially Afghanistan, Indonesia and Bangladesh
(Manippan, 2012).

India- Kerala, Uttar Pradesh, Assam and Kashmir (Khan et al. 2012).

Remark: Body shape is rounded and convex at some proportion. Wide range of colour morphs were
observed viz. orange, faint red, yellow or pinkish. Anterior pronotum having T- shaped band at
medium line and attached to brought black on posterirarly. Elytra having six markings having two zig
zag black line with black spot posteriorly. This species identified by having three specific shapes on
each elytron i.e. inverted V shaped, complete w shaped and roundish. At the junction of elytra having
brownish black strip. It is highly predacious on aphid found on maize, Rui and Sugarcane.

3. Brumoid suturalis (Fabricius)

Material examined: 14, 06. 02. 2018. Malinagar. coll. A. M. Hegade.

Distribution: Worldwide: Nepal, Myanmar, Malaysia, Kenya, East Africa, South Africa, Sri Lanka,
Indonesia, Pakistan, Tanzania, Seychelles, Nepal, Reunion, Madagascar, Togo (Camways et al. 1999).
India: Highly distributed in Uttar Pradesh, Tamil Nadu, Panjab, Orissa, Maharashtra, Kerala, Goa,
Assam, Andhra Pradesh, and Karnataka (Bielawski 1961).

Remark: Oval body shape having 2.8to 3.8 mm length and 2.2 to 2.4 mm width. On elytra 3 brownish
black bonds found longitudinally. One on each elytron and one on mid dorsal line on elytron.
Brownish head & eyes with nine segmental antennae. At terminal tarsal joint, a pair of simple claws is
present on the legs. It is found in natural and agro ecosystem. Predacious on mealy bug and pyrills
(Chakraborty et al. 2013). Psyllids and Aphid ( Ullah et al. 2012). Collected from okra plants.

4. Propylea japonica (Thunberg)

60 | Scholarly Research Journal for Interdisciplinary Studies APRIL-JUNE, 2018



ISSN 2278-8808
IMPACT FACTOR SJIF 2016- 6.177 SRJIS, V-7(39), 2018

Material examined: 1, 20. 12. 2016. Falwani. coll. A. M. Hegade

Distribution: Worldwide: North America, Southeast Asia, Tanzania, Kenya, Togo, Indonesia,

Reunion, Pakistan, Nepal, Malaysia, South Africa, Brazil, North Africa, Chagos, East Africa and

China.

India: Uttar Pradesh, Kerala, Maharashtra, Haryana, Himachal Pradesh, Karnataka, Tamil Nadu,

Andaman and Nicobar Island, Bihar, Punjab, Delhi, Rajasthan, North East and West Bengal

(Bielawski 1961, Poorani 2002).

Remark: Oval shaped body having reddish yellow antennae and head. Mouth parts are yellowish

brown, with black scutellum and shining black elytra with reddish yellow apices. Ventral side ranges

from yellowish brown to dark brown in color with pale tarsi.

5. Micraspis discolor (Fabricius)

Material examined: 27, 23. 11. 2015. Malkhambi. coll. A. M. Hegade

Distribution: Worldwide: Tanzania, Sri Lanka, Brazil, South East Asia, China, Myanmar,

Madagascar, Pakistan, Malaysia, Brazil, Togo, Archipelago, Reunion, North America, North Africa,

Tanzania, South Africa, Seychelles.

India: West Bengal, North east, Rajasthan, Andaman and Nicobar Island, Bihar, Kerala, Maharashtra,

Uttar Pradesh, Delhi, Haryana, Himachal Pradesh and Karnataka. (Bielawski 1961, Poorani 2002).

Remark: Adult species length is 4.5 to 3.00 mm elytra is yellowish red with small, rounded black

spots on each elytron. One at proximal end and another at distal end. forelegs and hind legs are

brownish yellow and dark brown respectively. Body shape is oval with pair of compound eyes and it

segmented antennae. It is found on maize crop.

6. lllieis cincta (Fabricius)

Material examined: 67, 05. 11. 2016. Malkhambi. coll. A. M. Hegade

Distribution: Worldwide: South Africa, Brazil, Myanmar, Nepal, Archipelago, North America, North

Africa, Chagos, South East Asia, China, Chagos.( Kapur 1962, Booth and Pope 1989, Canepari 2003)

India: Maharashtra, Karnataka, Kerala, Haryana, Rajasthan, West Bengal, North East Himachal

Pradesh, Delhi, Bihar, Punjab, Tamil Nadu, Andhra Pradesh, Tamilnadu, Uttar Pradesh, Andaman and

Nicobar Island.

Remark: Yellowish head having a pair of black eyes .Shiny yellowish coloured elytra and thorax.

Body length and width is 5.2 mm and 4.00 mm respectively. At the posterior margin of the thorax two

spots were situated.

7. Epilachna vigintioctopunctata (Fabricius)

Material examined: 673, 05. 11. 2016. Malkhambi. coll. A. M. Hegade

Distribution: Worldwide: South Africa, Brazil, Myanmar, Nepal, Archipelago, North America, North

Africa, Chagos, South East Asia, China, Chagos.( Kapur 1962, Booth and Pope 1989, Canepari 2003)

Remark: Larvae are stout with spiny dorsal and lateral processes and their feeding causes the

characteristic skeletonized pattern on leaves resulting in drying and dropping of leaves.
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Abstract

This paper discusses advent of the Screen less display which is an developing new technology , has become a
good vision in the near future for a wide range of applications. This paper includes a review about the
Screenless Display technology. It describes the system that enables the transmission of video data without using
display screen with/without light display.As the name implies it deals with the display of several things without
the use of screens using projector. It involves three different working principles. First is The Visual image,
second is Virtual retinal display and third is Synaptic interface. This paper mainly illustrates and demonstrates
how the screen less displays works and its uses in various fields of science.

Introduction

Screenless video describes systems for transmitting visual information from a video source without
the use of a screen. Screen -less computing systems can be divided into three groups: Visual Image,
Retinal Direct, and Synaptic Interface.

Visual Image screenless display includes any image that the eye can perceive. The most common
example of Visual Image screenless display is a hologram. Holograms were used mostly in
telecommunications as an another to screens. Holograms could be transferred directly, or they could
be stored in various storage devices (such as holodiscs) the storage device can be hooked up with a
holo projector in order for the stored image to be accessed Virtual retinal display systems are a class
of screen less displays in which images are projected directly onto the retina.They are distinguished
from visual image systems because light is not reflected fromsome intermediate object onto the retina;
it is instead projected directly onto the retina.

Retinal Direct systems, once marketed, hold out the promise of extreme privacy when computing
work is done in public places because most inquiring relies on viewing the same light as the person
who is legitimately viewing the screen, and retinal direct systems send light only into the pupils of
their intended viewer

Synaptic Interface screenless video does not use light at all. Visual information completely bypasses
the eye and is transmitted directly to the brain. While such systems have only been applied in humans
in rudimentary form - for example, displaying single Braille characters to blind people - success has
been achieved in sampling usable video signals from the biological.

Working principle

There are several new emerging ways for the technological development of the working principle of
the screen less displays. Several software’s are merging for the GEN-X wonder view. Any computer
system that can run the mudoc software can present text that has been set in interactive movable type.
Most of the mudocs that are consumed in the next few years will be consumed with conservative
personal computers, e-book readers, and other kinds of display and projection devices that are now in
use. Very soon it appears to be a new kind of input/output system will facilitate communication and
interaction between the computer and the computer user. This new human/computer interface is the
telereader terminal. Visual Image is a bitmap manipulation and composition product. Bitmaps can be
manipulated independently, in the Image Mode or multiple bitmaps can be composited Together in
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the Object Mode to create a "collage". Visual Image can create and Manipulate images of any size:
the only limitation is the amount of memory resources your system has.

Applications of the Screenless display

The main use of the screen less displays are used for the development of the mobile phones which are
mainly used by the old and blind people . This type of the invention of the screen less displays was
first done on the mobile phone named OWASYS 2CC.

useful for the old, blind, and even for the people with less vision power.

Application applied to mobile Technology Screen less displays technology is also implemented for
the development of the screen less laptops. A laptop without an LCD can be a very useful portable
solution when connected to CRT or fixed LCD monitors.

Laptops without screens would also be a green solution, giving value to donated CRT monitors that
would otherwise be heading for landfills. Portability means that volunteers, who don’t always have
the time to travel to people’s homes, can more easily maintain this computer. Screenless displays are
also widely applicable in the field of the holograms projection.

Hologram projection is a result of a technological innovation that truly helps in touch less holographic
interfaces. In fact, hologram projection projects 3D images of so high quality that it feels as if one can
touch them. However, holographic projection is still to achieve mass acceptance as until now,
conventional holograms, which offer 3D images.

Latest laser technology are also implementing the special technique of the

screen less display through the presence of the several 3D scope animation or the screen provides the
advantage of being combined with the Laser Valve Video Projector that helps in projecting video
images by the use of the laser light instead of the Xenon Arc lamps as depicted in figure 8. Laser
technologies have given an edge over the other technologies as the LVP gives the projector an
excellent depth in the focus.

Advantages of Screenless Display.

[ It Displays the information directly into the retina of eye rather than displaying through screen
like LCD monitor, touch screen display etc.

[J It is one of the top 10 emerging technologies in IT field.

[1 We will be using screenless display technolagy during 2020s.

[J 3D images are possible.

[1 Ability to present far point images.

[ High quality and large angle of view are the other vital

[J Light weight and hence greater portability.

[ Lower power requirement.
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Disadvantages of Screenless Display

[J VRD is not yet available in the significant number.

[J Prototypes and special experimental models are now being built, but their cost per unit is high.

[J The VRD technology is still under progress and development.

Conclusion : The paper has elaborately discussed screenless displays which is one of the most
emerging computer technologies and has become a new exciting rage for the up coming generations
as a field of the futuristic technology. Due to the ability of having several advantages which are
involved in the making, designing, coding of the screenless , this needs plenty of knowledge and
process for the development is still under the improvement. May be in the future the world may be
dominated with the screen less display technologies and this enriches the world of technological
empowerment in the field of the computer technology. Screenless displays promises the cost effective
aspect and also brighter future in the computer technology

References

[1]Screen-less Head Mounted Projector with Retrotranmissive Optics Ryugo KIJIMA, Jyunya WATANABE

[2]Kiyokawa, K., "A Wide Field-of-view Head Mounted Projective Display using Hyperbolic Half-silvered
Mirrors™, Procs of ISMAR.

[3] Virtual Reality By NICK BILTON, New York Times, February 22, 2012.

[4]Hariharan,(2002),Section1,p1,https://en.wikipedia.org/wi

[5]Screen-less Head Mounted Projector with Retrotranmissive Optics Ryugo KIJIMA, Jyunya WATANABE
[2]Kiyokawa, K., "A Wide Field-of-view Head Mounted Projective Display using Hyperbolic
Half-silvered Mirrors", Procs of ISMAR.

[6] Okano, F., Arai, J., "Resolution characteristics of afocal array optics".

[7] SPE Annual Technical Conference and Exhibition, 30 September-3 October 2001, New Orleans, Louisiana
[8]www.technologyreview.com/blog/mimsshits/25623/ videos.mitrasites.com/screenless-
display.html

[9] Telecoms.cytalk.com/.../why-the-future-of-mobile-isscreenless-touch.

[10] FogScreenFogScreen, n.d. Web. <http://www.fogscreen.com/about-us/>.

N.p.: Displair, Mar. 2012. PDFMcNicoll, Arion, and Monique Rivalland. "In Thin Air: Could Touch Display
Projected on MistReplace Physical Screens?" CNN. Cable News Network, 24 Dec. 2013. Web. 03
May2014.RedOrbit Staff. "Russian Firm Developing Visual Display That Uses Water Vapor."

DisplairCreating Interactive 3D Display Using Mist

. RedOrbit, 29 Dec. 2013. Web. 02 May2014."The Keys to Healthy Computing: A Health and Safety Handbook."

AFSCME

. AmericanFederation of State, County and Municipal Employees, n.d. Web. 02 May 2014

66 | Scholarly Research Journal for Interdisciplinary Studies APRIL-JUNE, 2018



ISSN 2278-8808
IMPACT FACTOR SJIF 2016- 6.177 SRJIS, V-7(39), 2018

PRESSURE SWITCH REACTION OF METHANE: A TECHNIQUE OF TAPPING
BIOMETHANE FOR COMMERCIAL USE

Ramesh N Zade, Dept. of Chemistry, Siddharth College of Arts, Science & Commerce, Fort,
Mumbai-400001

Kushal M.Mude, Dept. of Physics, Bhavan’s College, Andheri (west) Mumbai-400058

Bhupesh M. Mude, Dept. of Physics, Ramnarain Ruia College, Matunga (east) Mumbai-400019
Pravin S. More, Dept. of Physics, Mithibai College, Vile Parle (west), Mumbai- 400057

Ashok Patange, Dept. of Chemistry, Bhavan’s College, Andheri (west) Mumbai-400058

Abstract

Biomethane is a green house gas on one side but very useful fuel on other side. So for commercial exploitation
have been trying by many scientists and energy associations. Mostly they are using separation of impurities and
use refined methane gas. This will increase the cost of purification as well as transportation. Therefore we are
trying to explore biomethane by liquefaction of biomethane using pressure switch reactions. This aims towards
easy liquefaction using differential pressure condition and easy transportation for commercial exploitation.

Key words: biomethane, pressure switch

Introduction: The most needed but rapidly reducing resource is energy. Though endeavors are being

made to trap energy in different forms such solar, tidal, wind energy, but are not meeting the present
ever increasing need. Others sources of energy such as fossil fuels are also rapidly decreasing due to
its exorbitant exploitation. So there is always need to search new renewable sources. Renewable gases
such as biogas and biomethane are considered as key energy carrier when the society is replacing
fossil fuels with renewable alternatives. On other hand methane is more potential green house gas
than CO,, which are increasing global warming. Upgraded biomethane can cover a great number of
applications as well as it reduces global warming. Nowadays biomethane is already used in public
transportation and in power generation, while different projects are being run around the world to
expand its use even in private sector as main fuel in boilers or biomethane powered cars. The
economic analysis demonstrates that biomethane can be produced at a cost which is competitive with
liquid biofuels and fossil fuels. The main hurdle is in the use of biomethane on large scale for
commercial purpose is transportation from site of its formation to the site of its actual application.

The raw biogas produced consists primarily of CH4 (55-70%) and CO2 (25-40%) but trace
components are often present (H20, H2S (3-5%), Siloxanes, Hydrocarbons, NH3, O2, CO and
N2). It’s pH value ranges from 6.5 to 7.5 and due point is < -800C. Biogas consumption for
household, power generation can be done at its site of production without purification. Upgrading
processes are required to fit the heating value into the standard specifications. The main parameter
used for the assessment of energy efficiency of biogas production processes is the Primary Energy
Input to Output (PEIO). The results obtained show that PEIO value range from 10.5 to 64.0 %. But
this use does not lead to commercial application specially at distant place. So as to explore it’s
commercial scale application at distant place, it should be transported through grid or bottles in
pure form (upgraded biomethane). But it has seen that both the purification and its transport
remained a challenge for it’s commercial application. India’s human population is 120 crores.
Majority lives in villages and this rural population — directly or indirectly - is associated with
agriculture. In 1961 the population of live stock was 335.4 million of which 51 million were
buffaloes. The numbers went up to 510.2 million in 2007 of which 102.4 million were buffaloes.
There is a 100% increase in the number of buffaloes in 46 years. The milk production went up by
100% from 51.4 million tons in 1989-90 to 112.5 million tons in 2009-10. [1] Taking this
challenge into consideration, many techniques and studies have been reported. Usually these
techniques are physical modification of biogas. To improve the quality of biogas, some used
scrubbing CO2 and drying for further transport of enriched biomethane [2]. Partial oxidation of
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methane to form carbon monoxide and hydrogen, followed by Fischer—Tropsch chemistry, the
direct oxidation of methane to methanol and formaldehyde, oxidative coupling of methane to
ethylene have been studied.[3] [4] lonic liquids (ILs) have emerged in the last few years as
promising new acid gas absorbents, and thus, this remarkable interest, in both industry and
academia, has led to a large collection of experimental and theoretical studies in which the most
important aspects of the absorption process are analyzed. The viability of ILs as an alternative to
the available amine based absorption processes, and showing the possible future directions of
research.[5] A known host-guest assembly, organized only by means of relatively weak dispersive
forces, exhibits hitherto unappreciated thermal stability. The hexagonal close-packed arrangement
of calix-[4]-arene contains lattice voids that can occlude small, highly volatile molecules. This
host-guest system can be exploited to retain a range of freons, as well as methane, not only well
above their normal boiling points, but also at relatively high temperatures and low pressures. The
usually overlooked van der Waals interactions in organic crystals can indeed be used in a highly
stable supramolecular system for gas storage. [6] An experiments using Ni2(dhtp) and gas mixtures
of CO2-N2 and CO2- CH4 demonstrate the ability of the material to separate these gases. It is
shown that CO2 is preferentially adsorbed over methane or nitrogen. In the case of CO2-N2, the
retention is quantitative within the precision of the detection system. The performance in respect to
CO2-N2 separation was better than for CO2—CH4 separation. Biogas upgrading is beneficial but
its market is still relatively very small. In European region there are at present around 200
biomethane plants that employ five main technologies: water scrubbing (WATS), pressure swing
adsorption (PSA), chemical scrubbing (CHEMS), physical scrubbing (PHYS) and membrane
separation (MEMS). The most preferable technology is WATS with almost 40 % share, followed
by PSA and CHEMS (both around 25 % share). The lowest share has MEMS with around 4 %. All
five technologies are able to produce biomethane with required purity.[7] Dual nitrogen expander
liquefaction process can be boosted using power from a nitrogen expander, with all power input via
the main cycle compressor, improving efficiency and increasing LNG production. [8] Solubility of
methane in various solvents such as hexane, cyclohexane, acetone, benzene, ethanol, methanol and
water have been studied. It is concluded using Bunsen absorption coefficient that solubility
decreases from hexane to water with decreasing polarity. But this solubility is not sufficient to use
this concept for commercial transportation. [9] All ethylene glycol ethers (including the mixture
PEGDME 250, NMP, and sulfolane) were liquid at ambient temperature. These liquids are used for
studying solubility of methane and ethane using Henry’s constant at ambient temperature [10].

Property Liquid Gas Fluid Critical
below T below T, above T_ region
Methane
le_me% 2z 0.3 0.3 0.3
Density % 0.2 0.3 0.1 5.0
Temperature % 0.1 0.1 0.1 1
Enthalpy (J/mol) 2 1 1 io
Entropy (I/mnl} 1 1 1 2
Specific heat, C, % 5 5 2 10
Specific heat, C, 5% 5 5 2 10
Speed of sound % 2 Q.5 0.5 2
Thermal conductivity % 5 4 3 2
Viscosity % 2 2 2 5
Dielectric constant %% 0.05 0.05 0.05 0.3

Experiments, result and discussion: From all above techniques are mostly dedicated to purification
of biogas to biomethane up to standard specification. This has also been done using physical
techniques only. So need is to improve purification of biogas using chemical methods and using
certain chemical methods to bring cost effective transportation of upgraded biomethane for
commercial application. Our aim is to explore chemical methods to make transportation of
biomethane a cost effective mean for commercial scale up. The techniques we are proposing are
using chemical reactions of methane which are pressure driven. This study is based on physical and
chemical properties of methane. Methane is the first hydrocarbon. A one-carbon compound in
which the carbon is attached by single bonds to four hydrogen atoms. It is a colourless, odourless,
non-toxic but flammable gas (b.p. —161°C). It is comparatively lesser reactive than impurities
present in biogas. So we are aiming to develop a system in which increase pressure will make
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methane soluble in suitable solvent. This liquid solution of methane will have volume almost same
as that of the solvent. This makes transportation of the methane very easy. Array of different
solvents such as nonpolar, polar and room temperature ionic liquids (RTIL) will be used to assess
the reversible solubility of methane at different temperatures. This will provide data which solvent
is more suitable for transportation of methane at different temperature.

Conclusion: Very few studies are done of solubility of methane especially for transportation of
methane. Therefore this study will open a new avenue in solubility of methane, transportation and
commercial application of methane. This also will reduce global warming and boost the rural
economy in India.
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Abstract

Data is any type of stored digital information. Security is about the protection of assets. Data security refers to
protective digital privacy measures that are applied to prevent unauthorized access to computers, personal
databases and websites. Cryptography is evergreen and developments. Cryptography protects users by
providing functionality for the encryption of data and authentication of other users. Compression is the process
of reducing the number of bits or bytes needed to represent a given set of data. It allows saving more data.
Cryptography is a popular ways of sending vital information in a secret way. There are many cryptographic
techniques available and among them AES is one of the most powerful techniques. The scenario of present day
of information security system includes confidentiality, authenticity, integrity, non-repudiation. The security of
communication is a crucial issue on World Wide Web. It is about confidentiality, integrity, authentication
during access or editing of confidential internal documents

Introduction: To secure the data, compression is used because it use less disk space (saves money),

more data can be transfer via internet. It increase speed of data transfer from disk to memory. Security
goals for data security are Confidential, Authentication, Integrity, and Non-repudiation. Data security
delivers data protection across enterprise. Information security is a growing issue among IT
organizations of all sizes. To tackle this growing concern, more and more IT firms are moving
towards cryptography to protect their valuable information. In addition to above concerns over
securing stored data, IT organizations are also facing challenges with everincreasing costs of storage
required to make sure that there is enough storage capacity to meet the organization’s current and
future demands. Data compression is known for reducing storage and communication costs. It
involves transforming data of a given format, called source message to data of a smaller sized format
called code word. Data encryption is known for protecting information from eavesdropping. It
transforms data of a given format, called plaintext, to another format, called cipher text, using an
encryption key. Currently compression and encryption methods are done separately. Cryptography
prior to the modern age was effectively synonymous with encryption, the conversion of information
from a readable state to apparent nonsense. Modern cryptography is heavily based on mathematical
theory and computer science practice; cryptographic algorithms are designed around computational
hardnessassumptions, making such algorithms hard to break in practice by any adversary. It is
theoretically possible to break such a system, but it is infeasible to do so by any known practical
means. The growth of cryptographic technology has raised a number of legal issues in the information
age. Cryptography's potential for use as a tool for espionage and sedition has led many governments
to classify it as a weapon and to limit or even prohibit its use and export

CRYPTOGRAPHY: : The art of cryptography is considered to be born along with the art of writing.
As civilizations evolved, human beings got organized in tribes, groups, and kingdoms. This led to the
emergence of ideas such as power, battles, supremacy, and politics. These ideas further fueled the
natural need of people to communicate secretly with selective recipient which in turn ensured the
continuous evolution of cryptography as well. The roots of cryptography are found in Roman and
Egyptian civilizations.

The importance of information and communication systems for society and the global economy is
intensifying with the increasing value and quantity of data that is transmitted and stored on those
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systems. At the same time those systems and data are also increasingly vulnerable to a variety of
threats, such as unauthorized access and use, misappropriation, alteration, and destruction.

The hiding of information is called encryption, and when the information is unhidden, it is called
decryption. A cipher is used to accomplish the encryption and decryption. Merriam-Webster’s
Collegiate Dictionary defines cipher as —a method of transforming a text in order to conceal its
meaning.l The information that is being hidden is called plaintext; once it has been encrypted, it is
called ciphertext

To hide any data two techniques are mainly used one is Cryptography other is Steganography. In this
paper we use Cryptography. Cryptography is the science of protecting data, which provides methods
of converting data into unreadable form, so that Valid User can access Information at the Destination.
Cryptography is the science of using mathematics to encrypt and decrypt data

Basic Terminology of Cryptography: Computers are used by millions of people for many purposes.
such as banking, shopping, military, student records, etc.. Privacy is a critical issue in many of these
applications, how are we need to make sure that an unauthorized parties cannot read or modify
messages

Cryptography is the transformation of readable and understandable data into a form which cannot be
understood inorder to secure data. cryptography refers exactly to the methodology of concealing the
content of messages, the word cryptography comes from the Greek word "Kryptos", that means
hidden, and "graphikos" which means writing.

The information that we need to hide, is called plaintext , It’s the original text, It could be in a form of
characters, numerical data, executable programs, pictures, or any other kind of information, The
plaintext for example is the sending of a message in the sender before encryption, or it is the text at
the receiver after decryption

The data that will be transmitted is called cipher text , it's a term refers to the string of "meaningless"
data, or unclear text that nobody must understand, except the recipients. it is the data that will be
transmitted Exactly through network, Many algorithms are used to transform plaintext into cipher text
Cipher is the algorithm that is used to transform plaintext to cipher text, This method is called
encryption, in otherwords, it's a mechanism of converting readable and understandable data into
"meaningless" data.

The Key is an input to the encryption algorithm, and this value must be independent of the plaintext,
This input is used to transform the plaintext into cipher text, so different keys will yield different
cipher text, In the decipher side, the inverse of the key will be used inside the algorithm instead of the
key.

Computer security it's a generic term for a collection of tools designed to protect any data from
hackers, theft,corruption, or natural disaster while allowing these data to be available to the users at
the same time. The example of these tools is the antivirus program.

Network security refers to any activity designed to protect the usability, integrity, reliability, and
safety of dataduring their transmission on a network, Network security deals with hardware and
software. The activity can be one of the following anti-virus and anti-spyware, firewall, Intrusion
prevention systems, and Virtual Private Networks.

Cryptography Goals

By using cryptography many goals can be achieved, These goals can be either all achieved at the
same time in one application, or only one of them.

These goals are:

1. Confidentiality: it is the most important goal, that ensures that nobody can understand the received
message exceptthe one who has the decipher key.
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2. Authentication: it is the process of proving the identity, that assures the communicating entity is
the one that itclaimed to be. This means that the user or the system can prove their own identities to
other parties who don’t have personal knowledge of their identities.

3. Data Integrity: its ensures that the received message has not been changed in any way from its
original form. Thedata may get modified by an unauthorized entity intentionally or accidently.
Integrity service confirms that whether data is intact or not since it was last created, transmitted, or
stored by an authorized user. This can be achieved by using hashing at both sides the sender and the
recipient in order to create a unique message digest and compare it with the one that received.

4. Non-Repudiation: it is mechanism used to prove that the sender really sent this message, and the
message wasreceived by the specified party, so the recipient cannot claim that the message was not
sent. For example, once an order is placed electronically, a purchaser cannot deny the purchase order,
if non-repudiation service was enabled in this transaction.

5. Access Control: it is the process of preventing an unauthorized use of resources. This goal
controls who can haveaccess to the resources, If one can access, under which restrictions and
conditions the access can be occurred, and what is the permission level of a given access.

Data Encryption: A data encryption is a random string of bits created explicitly for scrambling and
unscrambling data. Data encryption is designed with algorithms intended to ensure that every key is
unpredictable and unique. Cryptography uses two types of keys: symmetric and asymmetric.
Symmetric keys have been around the longest; they utilize a single key for both the encryption and
decryption of the ciphertext. This type of key is called a secret key. Secret-key ciphers generally fall
into one of two categories: stream ciphers or block ciphers. A block cipher applies a private key and
algorithm to a block of data simultaneously, whereas a stream cipher applies the key and algorithm
one bit at a time.

Most cryptographic processes use symmetric encryption to encrypt data transmissions but use
asymmetric encryption to encrypt and exchange the secret key. Symmetric encryption, also known as
private key encryption, uses the same private key for both encryption and decryption. The risk in this
system is that if either party loses the key or the key is intercepted, the system is broken and messages
cannot be exchanged securely.

Data Decryption

One of the foremost reasons for implementing an encryption-decryption system is privacy. As
information travels over the World Wide Web, it becomes subject to access from unauthorized
individuals or organizations. Decryption is the process of taking encoded or encrypted text or other
data and converting it back into text that you or the computer can read and understand. This term
could be used to describe a method of un-encrypting the data manually or with un-encrypting the data
using the proper codes or keys. Encryption is the process of translating plain text data (plaintext) into
something that appears to be random and meaningless (ciphertext). Decryption is the process of
converting ciphertext back to plaintext

Symmetric Key Cryptography

In symmetric key cryptography is also known as private-key cryptography, a secret key may be held
by one person or exchanged between the sender and the receiver of a message. If private key
cryptography is used to send secret messages between two parties, both the sender and receiver must
have a copy of the secret key.
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Asymmetric Key Cryptography: In the two-key system is also known as the public key system, one
key encrypts the information and another, mathematically related key decrypts it. The computer
sending an encrypted message uses a chosen private key that is never shared and so is known only to
the sender. If a sending computer first encrypts the message with the intended receiver’s public key
and again with the sender’s secret, private key, then the receiving computer may decrypt the message,
first using its secret key and then the sender’s public key.

Using this public-key cryptographic method, the sender and receiver are able to authenticate one
another as well as protect the secrecy of the message

Encryption Key Decryption Key
Plain text Cipher text Plain text
\ 4 A 4
Encryption » (Decryption
_— >

Asymmetric Cryptosystem
COMPRESSION: Data compression offers an attractive approach for reducing communication costs
by using available bandwidth effectively. Compression algorithms reduce the redundancy in data
representation to decrease the storage required for that data. Over the last decade there has been an
unprecedented explosion in the amount of digital data transmitted via the Internet, representing text,
images, video, sound, computer programs etc
Data compression implies sending or storing a smaller number of bits. Compression is the reduction
in size of data in order to save space or transmission time. Many methods are used for this purpose, in
general these methods can be divided into two broad categories: Lossy and Lossless methods. Lossy
Compression generally used for compress an images. In this original data is not identical to
compressed data that means there is some loss e.g. Block Truncation Coding, Transform Coding, etc...
Lossless Compression used for compress any textual data
CONCLUSION: Cryptography is used to ensure that the contents of a message are confidentiality
transmitted and would not be altered. this paper describes compression techniques. Confidentiality
means nobody can understand the received message except the one that has the decipher key, and
"data cannot be changed" means the original information would not be changed or modified
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Abstract

As wireless sensor technology improves; an increasing number of organizations are using it for a wide range of
purposes. Zig Bee technology is a new standard in wireless personal area after Bluetooth. After an introduction
to this technology, a new wireless meter-reading system based on Zig Bee protocol has evolved. This system,
which is comprised of Zig Bee network and database management system, has many important advantages such
as low cost, low power consumption, and low date rate. Wireless Sensor Network based on Zig Bee technology
is a wireless network which is composed of many nodes of Zig Bee RF chip, sensor and MCU, especially
suitable for application of the remote monitoring system in flammable and explosive environment.Fusion of
RFID and Zig bee is also possible which turn out to be boon for wireless sensor network technology. A complete
overview of wireless sensor network technology is given in this paper. Wireless sensor network technology has
become one of technological basic needs of us.

INTRODUCTION: With the development of network and communication technology, the

inconvenience of wiring is solved with WSN into people’s life; especially it has wide perspective and
practicability in the area of remote sensing, industrial automation control, and domestic appliance and
so on.WSN has good functions of data collection, transmission ,and processing. It has many
advantages compared to traditional wired network, for example, convenient organizing network, small
influence to environment, low power dissipation, low cost, etc. At present, near field wireless
communication technology has been used widely ,especially Bluetooth, wireless local area
network(WLAN),infrared, etc. But, they have a number of disadvantages, for example, complexity,
large power dissipation, short distance ,networking in small scale. In order to satisfy the demand of
low power dissipation and low speed among wireless communication devices, a new type of wireless
net technology-Zig bee emerges as the times require. In this paper, we will introduce the networking
technology and application of Zig bee. How Zig bee & RFID combination can be used in applications.
In this paper first Zig bee is explained, then its advantages application and finally its fusion with
RFID along with applications is discussed.

ZIGBEE TECHNOLOGY: Zig Bee is new wireless communication technology with short distance,
low complexity, low energy consumption ,slow data rate and low cost, and it is based on IEEE
802.15.4 Standard with the capacity of coordinating mutual communication among thousands of tiny
sensors. Through the radio waves, these sensors can transmit the data from one sensor to another with
small energy cost and high efficiency. Compared with various existing wireless communication
technology, Zig Bee technology has the lowest energy consumption and cost. Because of the slow
data rate and the small range of communication, Zig Bee technology is extremely suitable for
agricultural field which has small amount of data flows. The technical features of this technology also
make it the best choice for wireless sensor networks.

Zig Bee has the following features. Zig Bee uses a variety of power-saving modes to guarantee that
it could be used for at least six months to two years powered by two AA batteries. Zig Bee uses the
avoidance collision mechanism in CSMACA and pre-set a prior particular time slot for a fixed
bandwidth communications service in order to avoid competition and conflict when sending data.

Zig bee has self-organizing features that one node can sense other ones without any human
interventions, and connect with each other automatically to create a completed network. It also
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obtains self-recovery function that the network can repair itself when a node is added or deleted, the
position of a node is changed, or a breakdown occurred. It also can adjust the topology structure to
ensure that the whole system can work normally without any human interventions.

I11. BASIC NETWORK STRUCTURES: Zig bee supports multiple network structures, which
mainly include star, tree, and mesh network, shown in Fig .They are composed of the Coordinator, the
uter, and trend device.The Coordinator and the router need full function (FFD), but the end device
could select either full function device (FFD) or reduced function device (RFD).RFD is only used
to acquire data information and transmit the information to its parent node; it is not used to finish the
work such as data transmission, route discovery, and route maintenance. The responsibility of RFD is
used for building a new network, transmitting network beacon managing nodes in the network, and
storing network information, etc. Star network is composed of a Coordinator and an end device or
multiple end devices, the end device could only communicate with Coordinator, it cannot
communicate with end device, so star network is called single-hop network. The tree network and
mesh network have routing function, so they are called multi-hop network. Following Fig. The
architecture of Zig bee network.

-9
-3 —\
N

: o 9 9

Star Tree Mesh

Fig.1.The architecture of zigbee network
THE FUSION OF RFID AND ZIGBEE
RFID is a non-contact automatic identification technology that uses radio frequency signals automatic
recognizes target and access to relevant data. The identification work does not require human
interference and can work in variety of harsh environments. But if there is no network to transmit
data, it will be difficult to play its advantage. Under the influence of environmental conditions, the
traditional wired network may not be a better way to achieve. The feature of wireless sensor network
is no center and self-organize, it is a powerful complement of RFID, and
can solve the drawback of poor anti- interference, the effective transmission distance short. Based on
the Zig Bee technology and the RFID technology of information-fusion technology: the former used
to monitor the target environment conditions, the latter used to identify target objects. Complementary
and interdependent of the technology can effectively solve the problem of RFID data transmit in the
mine and can also better perceive the safety hazard exists in coal mine Fig. 2 The fusion technology of
wsn and RFID Base on the Integration of WSN and RFID Technology to Solve the Problem of Mine
Safe The combination of Zig Bee wireless sensor networks and RFID technology, make up for the
drawback of short transmission distance of the RFID which can also solve some of the following
problems.
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Figure 2. RFID Works:

APPLICATIONS OF WSN

Zig bee wireless communication technology has wide perspective, Zig bee will be used in a couple of
years in the area of industry control, industrial wireless location, home network, building automation,
medical equipment control, mine safety, etc, especially home automation and industry control will be
the main application fields. Zig bee wireless communication is applied in families. With the
development of people’s life, the concept of smart home and home automation is well known, but it
must relate to the transmission of information and signal if it comes true, so it is troublesome to wire
cables. Zig bee is a new short-range technology for wireless communication, it is specially designed
for applications of wireless communication of low speed and low power dissipation, and it is ideally
suited for establishing family wireless net. It is effortless to realize home temperature regulation,
remote control of interior lighting systems,and automatic adjustment of certain. Zig bee wireless
communication technology is applied in meter reading system in the monitoring center just needs to
analyze and calculate data acquired from users and obtain electricity consumption of users. After that,
electric charge of the month is deducted from electricity account of users, the workers who is obliged
to read the meter in user’s home,the thing that users are not at home when workers are to read the
meter is avoided.Compared to working real-time human-machine interface can be provided for
worker.

CONCLUSION: Zig bee designed for sensor and controls network. Used for application that require
low power consumption,low data rate and network security. It is high density nodes per network;it has
low cost and low data rate. As a new wireless protocol in personal area, Zig Bee has its unique
characteristics including low cost, low data rate, and low power consumption which corresponds to a
large market. This paper provides an application in the field of building automation.
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Abstract

To study the seed germination of Green mong under the aqueous extract of plant and animal origin of 1%, 5%,
10% and 20% concentration are used. The germination of seeds per day percentage of germination, average
radical length and average plumule length in cm are parameters under study. The germination is more in
control than treated seeds. Either plant extract or animal extract treatment is non stimulating and harmful to
germination process in general. The effect of animal extract is very harmful than the plant extract treatment.
Seed germination percentage is more in control than treatment. The seed germination percentage is more
affected in aqueous extract of animal origin than plant origin. In both the treatment as the concentration
increases, the maximum adverse effect is seen at 20% concentration of aqueous extract of animal origin average
radical length is affected due to the treatment. The treatment of aqueous extract of prawn is more is destructive
than the aqueous extract of spinach. There is adverse effect of aqueous extract of plant origin (spinach) and
prawn on average plumule growth of Green mong seeds. Amongst the both treatment, aqueous extract of plant
origin (spinach) shows less harmful

Introduction- Green mong belongs to family fabaceae. It is annual plant with yellow flowers and

fuzzy brown pods. Seed are having great nutritional values. According to USDA database, Green
moong contain high fibers, Proteins, Carbohydrates, Vitamins A, vit B6, Vit C, Vitamin Kk,
Phosphorous, Magnesium, Copper, Iron and Zinc. Importantly Mung beans are composed of about
20%-24% protein. Globulin and Albumin are the main storage proteins found in Mung bean seeds
and make up over 60% and 25% of the total mung bean protein, respectively[1,2]. Mung beans are a
good source of protein for the vegetarian’s Mung bean protein is rich in essential amino acids, such as
total aromatic amino acids, leucine, isoleucine, and valine, [3]. Green mong seeds are having great
medicinal values the mung bean was recorded to be beneficial in the regulation of gastrointestinal
upset and to moisturize the skin [4] The seeds and sprouts of mung beans are also widely used as a
fresh salad vegetable or common food in India [5]. Mung beans can also be made into products like
soups, porridge, confections, curries, and alcoholic beverages. In western cultures, mung bean sprouts
are popularly used as a fresh salad vegetable [6]. As a food, mung beans contain balanced nutrients,
including protein and dietary fiber, and significant amounts of bioactive phytochemicals. High levels
of proteins, amino acids, oligosaccharides, and polyphenols in mung beans are thought to be the main
contributors to the antioxidant, antimicrobial, anti-inflammatory, and antitumor activities of this food
and are involved in the regulation of lipid metabolism [7, 8, 9, and 10] Germination is thought to
improve the nutritional and medicinal qualities of mung beans [11]. Mung beans are a diabetic
friendly food as they have a low GI. The energy offered by mung beans and sprouts is lower than that
of other cereals, which is beneficial for individuals with obesity and diabetes [12,26].  Extracts of
Moong beans improve glucose tolerance and increased insulin immunoreactive levels [13]. Trypsin
inhibitors, hemagglutinin, tannins, and phytic acid found in the mung bean have also been reported to
have biological functions, promoting digestion and eliminating toxins [14]. Mung and other beans
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have protease inhibitors in them. These protease inhibitors are known to prevent cancer. They block
and prevent the formation of cancerous cells and tumor cells Mung beans have been shown to exert
antitumor effects through several different mechanisms [15].

Mung beans have zero cholesterol and are rich in soluble dietary fiber. Foods that are rich in
soluble fibre are known to be helpful in lowering the “bad” LDL cholesterol. In order to reduce the
amount of LDL cholesterol in the body it is advised to consume 10 to 25 g of soluble dietary fiber
each day. Enzymes, peptides, and polyphenols extracted from mung beans have been shown to
possess both antimicrobial and antifungal activities [16]. However, there are no scientific studies on
the influence of aqueous extract of plant origine and animal origin of varying concentration on seed
germination in Green mong. Miransari and Smith(2014) said that seed germination is an important
process affecting crop production , and is influence by range of factors, including enzymes and
hormones[17]. Seed germination is simple and non destructive technique for measuring plant
biochemical growth and development. Therefore seed germination, germination percentage, radical
length and plumule length are considered for understudy. The number of seed germinates per day,
germination percentage of seed; radical length and plumule length on 10™ day are the parameters
consider to study. The treated petri dishs (6™, 7", 8" and 9™) with 10 seeds of Green mong each
treated with adequate amount of aqueous extract of prawn of 1% , 5% ,10% and 20% for 10 days to
study the seed germination of Green mong the germinate per day, germination percentage of seed and
plumule length on 10" day of treatment are parameters consider for study. The entire process repeated
for next 10 days. The observation are taken as an average of both the replicas.

MATERIAL AND METHOD

Green Mong are collected, placed ten each set of 9 Petri dishes. Each Petri dish is placed with
normal blotting paper at bottom. First Petri dish is treated as control. It is poured with adequate distill
water daily. Next four petri dish are treated with adequate amount of aqueous extract of plant (spinach
leaves) remaining four petri dish are poured and treated with adequate amount of aqueous extract of
animal origin (dried prawn). The control and treated petri dishes with 10 each Gram seed are under 10
day’s observation. It was to study the seed germination of Green mong under the aqueous extract of
plant and animal origin.

For aqueous extract of plant origin preparation weight to volume ratio is consider for 1%
aqueous extract of plant origin , 1 gm fresh spinach leaves homogenized with 100 ml distill water.
The content is filter through the normal filter paper. The filtrate is used as 1% aqueous extract of plant
origin, similarly 5% , 10% and 20% aqueous extract of plant origin is prepared daily freshly . Thus
1%, 5%, 10% and (w/v) concentrated aqueous extract of plant origin is prepared.

For agueous extract of animal origin preparation, weight to volume ratio is considered for
1% aqueous extract of animal origin, 1 gm of dried prawn homogenized with 100 ml distill water. The
content is filter through normal filter paper. The filtrate is used as 1% aqueous extract of animal
origin. Similarly 5%, 10% and 20% aqueous extract of animal origin prepared daily freshly. Thus 1%,
5%, 10% and 20% (wi/v) concentrated aqueous extract of plant origin is prepared.

The treated petri dish of Green mong treaed with aqueous extract of plant origin and animal
origin of 1%, 5%, 10% and 20% for 10 days to observe seed germination of Green mong.

RESULT AND DISCUSSION:-

Table 1. Number of seed germination 1 day of Green mong due to treatment of aqueous extract
of plant and animal origin.
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Petri Treatment Number of seed germination/ day.
dish
Number
Day Da |Da |Da |Da |Da | Da | Da | Da | Da
1 y2 |y3 |y4 |y5|y6 |y7 |y8 |y9 |y
10
1 Control | 1 0 5 7 7 8 10 | 8 6 6 6
2. 1% |0 0 8 10 |10 |10 |9 9 8 8
3. Spinach [505 |0 0 8 8 8 9 9 9 7 7
4, Extract ["10% | 0 0 |9 [9 |9 |10 |10 10 [9 |9
5 20% | 0 0 2 2 3 3 3 3 2 2
6. Control | 2 0 5 9 10 |10 |10 |7 7 6 6
7. 1% |0 0 10 (10 |10 |10 |8 8 5 5
8. Prawn 56 |0 0 9 9 9 8 8 8 5 5
9. Extract | 10% | 0 0 9 9 8 8 6 6 6 6
10. 20% | 0 0 0 1 3 3 3 3 2 2

From Table-1, it is clear that the germination of seeds of Green mong starts on second day in control.
There is no germination in 1% of plant extract and there is germination on animal extract.
Germination of seed increases on day to 10" day. Maximum germination of nine seeds on 10" day in
control as well as 1%, 5% and 10% respectively the 20% animal extract (prawn extract) treated seeds
shows less germination even on 10" day. In 5%, 10%, 20% plant extract treated seed germination is
more as compare to the control after fifth day. In 5%, 10% prawn extract treated seeds the
germination of seeds is less. It is almost non-significance.

From Table-1 it is clear that the number of seeds germination third to nine days in control and
1% plant extract treated seeds that 1% plant extract shows more germination than control seed. It may
conclude that 1% plant extract stimulates the germination in Green mong.

The overall conclusion from discussion is to draw as the germination of seed of Green mong
is somewhat more or less in control than treated seed. It means either plant extract treatment or animal
extract treatment is non stimulating and harmful to germination process, except the 1%, 5%, 10%
plant extract. The effect of animal extract is harmful than the plant extract treatment.

Table-2. Seed germination percentage of Green mong after treatment of

Petri dish | Treatment Number of seed germination/ day.
Number
Day Da [Da |Da |Da |Da |Da |Da | Da | Da
1 y2 |y3 |y4 |y5 |y6 |y7 |y8 |y9 |y
10
1 Control |1 00 50 |70 |70 |80 |10 |80 |60 |60 |60
0
2. 1% | 00 00 |80 (10 |10 (10 |90 |90 |80 |80
Spinach 0 0 0
3. Extract | 5% | 00 00 |80 |80 |80 [90 |90 |90 [70 |70
4. 10% | 00 00 |90 (90 |90 |10 |10 |10 |90 |90
0 0 0
5 20% | 00 00 |20 |20 |30 |30 |30 |30 |20 |20
6. Control | 2 00 50 |90 (10 |10 (10 |70 |70 |60 |60
0 0 0
7. 1% | 00 00 |10 |10 |10 |10 |80 |80 |50 |50
Prawn 0 0 0 0
8. Extract | 5% | 00 00 |90 |90 |90 |80 |80 |80 |50 |50
9. 10% | 00 00 |90 |90 |80 |80 |60 |60 |60 |60
10. 20% | 00 00 |00 |10 |30 |30 |30 |30 |20 |20

Seed germination percentage of Green mong after treatment of aqueous extract of plant and animal
source origin is seen in Table 2.1t shows the seed germination percentage per day up to ten days of

85 | Scholarly Research Journal for Interdisciplinary Studies APRIL-JUNE, 2018



ISSN 2278-8808
IMPACT FACTOR SJIF 2016- 6.177 SRJIS, V-7(39), 2018

experiment for control and treated conditions from the table. It is clear that seed germination
percentage maximum on 10™ day of treatment in control aqueous plant extract treated as well as
animal extract treated seed in control. The seed germination percentage is 50 on 2™ day in control.
However it is interested to note that it is zero percentage in both treatment .It 70% in control while
80% and 80% in 1% and 5% plant extract treatment seeds. It seems to stimulating effect of plant
extract on germination percentage. The seed germination percentage is 90% and 20% each on 10" day
in 10% and 20% respectively plant extract treatment. In agqueous extract of plant origin it is hardly
100, 90%, 90% and 0% in 1%, 5%, 10% and 20% treatment respectively. It is to conclude that seed
germination percentage is somewhat more or less control than treatment amongst the treatment
unclear study; the seed germination percentage is more effect in aqueous extract of animal origin than
plant origin. In both the treatments the concentration increases somewhat or less the adverse effect on
seed germination increases. The maximum adverse effect is seen at 20% concentration of aq extract of
animal origin.

Table- 3. Average radical length on 10" day of treatment in Green mong, after treatment of
aqueous extract of plant and animal origin.

Treatment Concentration Average radical length on
10™ day of treatment
Control - 0.3
Agueous extract of plant 1% 0.2
Origin 5% 0.2
(spinach extract control) 10% 0.1
20% 00
Control - 0.3
Agueous extract of 1% 0.1
Prawn 5% 0.1
10% 0.1
20% 0.0

From Table 3, it is clear that control seeds of green mong shows average radical length which is
maximum (0.3 cm) than 0.2, 0.1, 0.1, 0 cm of aqueous extract of plant origin treated seeds with 1%,
5%, 10% and 20% concentration respectively. It means the average radical length is more in plant
extracts treated seeds. It is decreasing as the concentration of spinach extract goes on increasing
similarly from the table. It is also seen that the average radical length 0.1 cm at 1% aqueous extract of
animal origin (prawn) treated seeds. It is 0.1 cm for 5% and 10%, and it is Ocm for 20% treated seeds.
Above observation are arrived at conclusion that the average radical length is affected due to the
treatment with aqueous extract of spinach and prawn. The treatment of aqueous extract of animal
origin is more destructive than aqueous extract of spinach.
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Table-4- Average plumule length on 10™ day of treatment of aqueous extract of spinach and
prawn.
Treatment Concentration Average plumule length
on 10" day of
treatment(cm)
Control - 0.2
Agueous  extract of | 1% 0.1
spinach 5% 0.0
10% 0.0
20% 0.0
Control - 0.2
Agueous extract of 1% 0.1
Prawn 5% 0.1
10% 0.0
20% 0.0

Table-4. Depicts the average plumule length on 10™ day of treatment in control and treated seeds of
Green mong. It is noted that 0.2 cm is maximum average plumule length seen in control seed . 0.1
cm,0 cm, 0 cm,0 cm is average growth of plumule in aqueous extract of spinach treated seeds at 1 %,
5%, 10% and 20% concentration respectively. The aqueous extract of prawn treated seeds of Green
mong are showing the average plumule length as 0.1cm, 0.1cm, Ocm and Ocm for 1%, 5%, 10% and
20%. Means no plumule growth at all for 10% and 20% concentration of aqueous extract of prawn.
This discussion conclude that there is adverse effect of aqueous extract of animal (prawn) on plumule
growth of Green mong seeds. Amongst the both treatment, aqueous extract of plant origin shows less
harmful than prawn extract [17,18,19]

C. Beasse (2000) studied effect of epidemics of mycophaerella pinocles on crop growth radiation
interception efficiency (PIE) and radiation use efficiency by dispersion on ground of pea. Which
decrease the photosynthesis in leaves [20].

Dry seeds do not germinate. Water is an essential factor to trigger off the process of seed
germination. Shortage of water at any stage of plant growth usually results in a reduction in vegetative
growth but many annual crop plants are sensitive changes in soil moisture condition during the period
from flower initiation to the development of full flower [21-23].

Heat cultivation and micronutrient coupling are two relatively unknown methods that
are used to increase the yield and size of the seed. Recent research has indicated that a combination of
heat treatment along with the two vital micronutrients, phosphorus and nitrogen, are the most critical
components to increasing the overall yield of Cicer arietinum[21]. Unlike other food crops, the
perennial seed shows a remarkable capacity to change its nutritional content in response to heat
cultivation. Treating the seed with a constant heat source increases its protein content almost threefold
[21]. Consequently, the impact of heat cultivation not only affects the protein content of the seed
itself, but the ecosystem that it supports as well. Increasing the height and size of seed plants involves
using micronutrient fertilization with varying doses of inorganic phosphorus and nitrogen [22].

Temperature affects cellular metabolic and growth rates. Seeds from different species
and even seeds from the same plant germinate over a wide range of temperatures. Seeds often have a
temperature range within which they will germinate, and they will not do so above or below this
range. Baskin, Carol C and Jerry M (2014) shows that variation in Seed Dormancy and Germination
within and between Individuals and Populations of a Species [23].
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Light or darkness can be an environmental trigger for germination and is a type of
physiological dormancy. Most seeds are not affected by light or darkness, but many seeds, including
species found in forest settings, will not germinate until an opening in the canopy allows sufficient
light for growth of the seedling.

When the seed imbibes water, hydrolytic enzymes are activated which break down these
stored food resources into metabolically useful chemicals.[24]. Oxygen is required by the germinating
seed for metabolism.[25]. Oxygen is used in aerobic respiration, the main source of the seedling's
energy until it grows leaves [24]. Oxygen is an atmospheric gas that is found in soil pore spaces, if a
seed is buried too deeply within the soil or the soil is waterlogged, the seed can be oxygen starved.
CONCLUSION: To study the seed germination of Green mong under the aqueous extract of plant
and animal origin of 1%, 5%, 10% 20% Concentration are used. The germination of seeds per day
percentage of germination, average radical length and average plumule length in cm are parameters
under study. The germination is more in control than treated seeds. Either plant extract or animal
extract treatment is non stimulating and harmful to germination process in general. The effect of
animal extract is very harmful than the plant extract treatment. Seed germination percentage is more
in control than treatment. The seed germination percentage is more affected in aqueous extract of
animal origin than plant origin. In both the treatment as the concentration increases the maximum
adverse effect is seen at 20% concentration of aqueous extract of animal origin average radical length
is affected due to the treatment. The treatment of aqueous extract of prawn is more is destructive than
the aqueous extract of spinach. There is adverse effect of aqueous extract of plant origin (spinach) and
prawn on average plumule growth of Green mong seeds. Amongst the both treatment, aqueous extract
of plant origin (spinach) shows less harmful.
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Introduction: - India has adopted the policy of liberalization, privatization, & globalization (LPG) in
1990’s and transferred the traditional market mechanism to the threshold of a free market philosophy.
Naturally, the Insurance sector is also not a exception to this change. Insurance sector in India was
liberalized in March 2000 with the passage of the Insurance Regulations & Development Authority
(IRDA). This has lifted the entry restrictions for private players and allowing foreign players to enter
the market with some limits on direct foreign ownership. The potentials for growth of insurance
industry in India is immense as nearly 80% Indian population is without life insurance cover while
health insurance and non-life insurance continues to be well below international standard.
OBJECTIVES OF THE STUDY

The person Research study is carried out with the following objectives in view
1) To study the Indian Life Insurance Industry Overview & It’s Social Responsibility 2) To study the
spread Life Insurance widely and in particular to the rural areas and to the socially and
economically backward classes.
RESEARCH METHODOLOGY
Secondary data also collected from various websites are as follows.
The said Research study is based on the secondary data. For this propose the researcher studied the
various reference books on commerce, Economics, management & Insurance. The researcher also
studied the various reports published by the LIC as well as other financial institutions
Reform of Insurance Sector:- The first step towards insurance sector reforms was taken in 1993
with the formation of Malhotra Committee, under the Chairmanship of former Finance Secretary &
RBI Governor Mr. R.N.Malhotra. The Committee was formed with an object to evaluate the Indian
insurance industry & recommend its future direction in the free market economy. This committee has
made the important recommendations on Structure, Competition, Regulation Investments, Customers
Services, etc. Some of the very important recommendations have focused below:-

1) An Insurance regulatory body should be set up.

2) Controller of insurance should be made independent.

3) Govt. stake in the insurance companies to be brought down to 50%.

4) All the insurance companies should be given greater freedom to operate.

5) Private Companies with minimum paid up capital of Rs. 1 billion should be allowed to enter
the industry.

6) Foreign company may be allowed to enter the industry in collaboration with the domestic
companies.

7) No Company should deal in both life & General Insurance through single entity.

8) Mandatory Investments of LIC Life Fund in Govt. securities to be reduced from 75% to
50%.

9) Insurance Company must be encouraged to set up Unit Linked Pension Plans.

10) Computerization of operation & updating of technology to be carried out.
Opening up of Insurance Sector to Private & Foreign Players:-
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LIC had a monopoly from 1956 to 200; that is for 44 years. The Insurance industry has been
thrown open to competition. A number of big companies of the world have entered the Indian
insurance market in joint venture with one or other domestic business group as shown below:-

Life Insurers in Private Sector

SBI Life Insurance

Metlife India Life Insurance

ICICI Prudential Life Insurance

Bajaj Allianz Life

Max Life Insurance

Sahara Life Insurance

Tata AIG Life

HDFC Standard Life

Birla Sunlife
. Kotak Life Insurance
. Aviva Life Insurance
. Reliance Life Insurance Company Limited - Formerly known as AMP Sanmar LIC
. ING Vysya Life Insurance
. Shriram Life Insurance
. Bharti AXA Life Insurance Co Ltd
. Future Generali Life Insurance Co Ltd
. IDBI Fedaral Life Insurance
. AEGON Religare Life Insurance
. DLF Pramerica Life Insurance
. CANARA HSBC Oriental Bank of Commerce LIFE INSURANCE
. IndiaFirst Life Insurance Company

22. Star Union Dia-ichi Life Insurance Co. Ltd

Present Scenario in Insurance Sector:-

The Indian economy has been growing rapidly and the growth is continued during 2005-06.
There has been sustained manufacturing activity and impressive performance of the service sector.
The industrial sector increased by 7.6 percent and the service sector maintained a higher growth of
10.3 percent. The agricultural and allied activities registered a growth of 3.9 percent. Thus, the growth
in real GDP was 8.4n percent during 2005-06 as against 7.5 percent in 2004-05. Within service sector,
finance, insurance real estate has shown improved performance. The opening up of the insurance
sector has contributed favorably to industrial growth. GDP from insurance sector is increased to 19.3
percent in 2004-05 from 12 perce3nt in 200-01.

The premiums underwritten in India & abroad by life insurers in 2005 - 06 increased
by 27.78 percent which was higher than the growth in 2004-05 i.e. 24 .31 percent. It has shown an
increase in the non-life insurance also from 11.57 percent to 15.61 percent for corresponding period.
First year premiums including single premiums recorded a growth of 47.94 percent because of
significant performance in the unit- linked business.

Social Responsibility of Life Insurance Corporation of India(LIC)

The present study covers in depth approach towards behavior of stakeholders regarding Social
Responsibility policies adopted and implemented by Life Insurance Corporation of India It is a case
study of Life Insurance Corporation of India’s Social Responsibility approach. The current
governance in Life Insurance Corporation of India is the result of privatization of the sector.
Therefore, there is a need to have the complete analysis of the corporation from social point of view.
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As a country we face several problems and complexities. Several villages lack primary education,
health care, drinking water and transport facility. Corers of people live below poverty line. In such a
scenario it is necessary for our corporate to act responsibility and contribute towards social upliftment
and well-being.

Conclusion:-There is a need of greater efforts in extending the benefits of insurance to the rural areas
in the coming years. The public sector insurer has to take a lead in this regard because of their market
share and geographically spread up net work. The private companies also requires to intensify their
efforts in extending the benefits of insurance in rural areas. IRDA has notified Micro Insurance
regulation facilitating insurer to tap the potentials of rural markets. As per these regulations, Non-
Government Organizations (NGO) Micro Finance Institutions (MFI) and Self Help Group (SGP) have
been recognized as micro insurance agents. It would facilitate penetration of insurance to rural &
remote areas. In nutshell, Insurance sector in India has tremendous potentials for expansion. It is
found that, in India out of every 100 peoples only 22 to 23 have been insured, which means that at
least 77 people are not insured. With a large population & untapped market, insurance happens to be a
big opportunity in India. Though, the premiums volume is increasing, the insurance penetration in the
country is low. Insurance penetration or premium volume as a share of country’s GDP for the year
2005 stood at 2.53percent for life insurance and 0.62 percent for non-life insurance. Rising middle
class households is a potential for insurance industry in India. The penetration ratios of health and
other non-life insurance in India is also very low as compared to international standards. These facts
indicate immense growth potentials of the insurance sector. In brief, the opening up of the insurance
sector has led to rapid growth of the sector. The potentials for growth of insurance industry in India is
very high because of large population & untapped market along with increasing per capita income and
saving habits of the people.
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Abstract

Mannich reaction has found to have wide range of applications in synthetic and pharmaceutical fields. The
efficiency of a chemical synthesis can be nowadays measured, not only by parameters like selectivity and overall
yield, but also by its raw material, time, human resources and energy requirements, as well as the toxicity and
hazard of the chemicals and the protocols involved. The use of lonic liquids as a medium for organic reactions
instead hazardous chemicals contribute to the development of environmentally friendly processes.In the present
study, amine exchange reactions of Mannich bases with aromatic amines in room temperature ionic liquids
were carried out to form aromatic amine Mannich bases with high yields.

Keywords:MannichBase, lonic liquids, Amine Exchange

INTRODUCTION: The condensation of compound containing active hydrogen and ammonia or

primary or secondary amines usually as their hydrochlorides (HCI being used as catalyst) to form
amino methyl or substituted amino methyl derivatives is known as Mannich reaction. The base called
Mannichbase, is usually isolated as its hydrochloride. Aryl amines do not normally respond to this
reaction.

0]
I I CH
b ... HCHO®“EtOH SN AR
CH, + [(CH,),NH,’]CI 3 N e Hcl
Conc Hcl “NCH,
Acetophenone Dimethylamine Mannich Dimethylamine
Hydrochloride Reaction propiophenone

hydrochloride
Many important natural products, especially alkaloids have been synthesized by this reaction. A
classical example is Robinson’s synthesis of tropinone by a double Mannich condensation and
subsequent synthesis of atropine. Tuctacaine, a commercially useful anesthetic is prepared by this
reaction.The amino acid, tryptophan is synthesized from the quaternary salt of gramine and
acetamidomalonic ester.
Besides the common alkyl amines employed ever since the early work of Carl Mannich, more recent
research in the synthesis of Mannich bases has proved that less common alkyl amines (mainly used
with a view to creating pharmacologically active products), amino acids or phthalimide can be
successfully used as amine components in direct amino methylation reactions. The amine exchange
reaction between an alkyl amine Mannich bases and aryl amines also offers easy access to aryl amine
Mannich bases in high yield under mild reaction conditions. This method, firstly introduced by Singh
and later improved by Cymerman- Craig still is in spite of recent progress, a valuable preparative way
for obtaining aryl amine Mannich bases.
Despite the impressive progress achieved in the amine exchange reactions there is still room for
improvement, especially towards developing a novel green procedure with the rapid development in
the field of synthetic chemistry, the researchers have started to pay more attention to detrimental
effect on non-green processes to the environment. Carrying out organic reactions in green solvents has
become highly desirable due to detrimental effect of toxic solvents to the environment.
The use of lonic liquids as a medium for organic reactions would greatly contribute to the
development of environmentally friendly processes.
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lonic liquids are basically liquids at room temperature; they composed entirely of ions and can be
represented as [Cation] * [Anion]. Various cations can be tetraalkylammonium,
tetraalkylphosphonium, trialkylsulfonium, N-alkylpyridinium, 1-3-dialkylimidazolium cations.

R2 R2 R2 N
| | | |+ 7\
N' . . P N Y
P P S N R1” N TR2
R1” | R3 R1/| ~Ra AN
R4 4 R1 R3 |
R

Various anions can be NOs, CI" Br, I' AlICl,, BF,, PFy, CHCOO", F;CCOO, CF;SO; and
(CFSO),N". The ionic liquids are organic salts with melting points under 100°C, often even below
room temperature. The common ionic liquids are imidazolium pyridinium derivatives.

They have very good dissolution properties for most organic and inorganic compounds, high thermal
stability, non -flammable. lonic liquids can be used as a solvent for synthetic and catalytic purposes,
as biphasic system in combination with an organic solvent or water in extraction and separation
technologies, as electrolytes in electrochemistry. lonic liquids has advantages like optimization of
compound characteristics through a broad choice of anion and cation combination, reaction rate
enhancement, higher selectivity as well as higher yields and can be used as replacement for volatile
organic compounds in chemical processes or extraction procedures.

Mannich reaction of 2-(1-cyclopentyl)-2-alkylcyclopentanone and amine exchange of aryl amines for
the Mannich bases. In the discovery for new anti-inflammatory agents, a series of 2-(E)-(4-hydroxy- 3
- methoxybenzilidine) - 5 - (N-Substituted aminomethyl) cyclopentanones was synthesized via stock
reaction, Mannich reaction and amine exchange reaction by Dong J. et al. A series of fifteen
compounds were synthesized and all these compounds were characterized by spectral and elemental
analysis. Mannich bases of o-hydroxyacetophenones gives amine exchange reaction with pyrazole
and methyl or halogen substituted pyrazoles.

Roman G. et. al. (2003) derived Mannich bases from o-hydroxyacetophenones with N,N-
dialkyldithiocarbamic acid salts result in the formation of the corresponding dithiocarbamic acid
esters via an amine moiety replacement. They conducted this process in cold water; the synthesis was
carried out in refluxing ethanol-water mixture led to the insertion of Carbon sulphide at the C-N bond
of Mannich base.

A series of seven Mannich bases were derived by Roman G. et. al. (2004) from cis trance 2-5-
dimethyl piperazine and (Hetero) aryl methyl ketones were prepared both through direct
aminomethylation and via amine exchange reaction. Roman G. et. al. (2002) derived Mannich bases
from ortho-hydroxyacetophenone in amine exchange reactions with pyrazole and one or methyl
substituted pyrazoles.

Dong J. et. al. (1998) synthesized nineteen kinds of 2-(E)-bezelidine-5-(N-substituted amino methyl)
cyclopentanones via Mannich reaction or Amine exchange reaction and identified spectrometrically.

J. Cyperman Craig et. al. (1963) has performed variety of amine exchange reactions between Mannich
bases and primary alkyl amines.

MATERIAL AND METHODS

In the present work, we have carried Amine exchange reactions of Mannich bases with aromatic
amines in room temperature ionic liquids. The Mannich base (B-dimethyl amino propiophenone)
derived by reaction of Acetophenone with Dimethyl amine HCI and Paraformaldehyde was taken as
key compound and treated with a series of aromatic amines in the presence of room temperature ionic
liquid [Bmim]*[PFe] .

94 | Scholarly Research Journal for Interdisciplinary Studies APRIL-JUNE, 2018



ISSN 2278-8808

IMPACT FACTOR SJIF 2016- 6.177 SRJIS, V-7(39), 2018
0] O
_CH; lonic liquid I A
N+ A—NH, ——— N
~
CH, NH(CH,), Ar
Mannich base Aryl amine Aryl amine Mannich base

Experimental work involves following steps:
Scheme 1: Synthesis of lonic liquid
Scheme 2: Synthesis of f-amino propiophenone
Scheme 3:The [ -amino propiophenone treated with various aromatic amines such asAniline, m-
Aminotoluene, p-Aminotoluene, p-Chloroaniline, p-Anisidine, 2-Amino pyridine, 2-Amino thiozole,
Naphthylamine, p-Aminoazobenzene, p-Aminobenzoic acid to form various aromatic amine Mannich
bases.

Scheme 1:Synthesis of Tonic liquid [1-butyl-3methyl immidazoliumhexaflurophosphate]

A
- N\/ Ne—or — PFG_
10 ml N-methyl immidazole, 22 ml butyl bromide and Toluene 12.5 ml were placed in 100 ml round
bottom flask attached with reflux condenser with guard tube and mixture was refluxed on oil bath for
48 hours at 80°C.
After reflux the mixture was kept in refrigerator for two days for getting solid then the solvent
(Toluene) was thrown away. Solid was washed with ether and tried to break in it. Then 100 ml
Distilled water was added and the whole solution was transferred in 250 ml round bottom flask.
Mixture was cooled in ice bath for 1 hour and 5ml HPFs + 5ml Distilled water was added 5 times in
solution which was prepared in plastic measuring cylinder. Then whole solution was stirred for 2
hours. [Bmim]*PFgseparated then 80 ml Dichloromethane added in the solution and stirred two layers
of Dichloromethane and water were obtained, water layer was thrown away and Dichloromethane was
washed with 100 ml distilled water till the water showed neutral Ph. Then Dichloromethane layer was
passed through Cotton + silica gel + Na,SO, bed in funnel and Dichloromethane was evaporated
under vaccum to get lonic liquid.
Scheme 2:Synthesis of 3-N-N Dimethyl Amino Propiophenone Salt
5.3 gm (0.326 mol) Dimethylamine hydrochloride, 2 gm (0.33 mol) of paraformaldehyde and 6 gm
(0.25 mol) of acetophenone were placed in 250 ml round botton flask attached with reflux condenser.
8 ml of ethanol and 0.5 ml concentrated HCI were introduced in reaction mixture and mixture was
refluxed on water bath for 3 hours. The reaction mixture was almost clear and homogeneous. While
still warm 50 ml of acetone was added and cooled at room temperature and was left in refrigerator
overnight. The crystals were filtered at pump and dried for 6 hours at 40-50°C.

(o) o
H\ HCHO°EtOH ”\/\ /GH3
*Et
CH; + [(CH,),NH,"]CI 5 N *Hcl
Conc Hcl “NCH,
Acetophenone Dimethylamine Mannich Dimethylamine
Hydrochloride Reaction propiophenone

hydrochloride
Theoretical yield = 10.5gm
Practical yield = 7.2 gm
Practical % yield = 68.57%
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Melting Point of Dimethylamine propiophenone Hydrochloride =156°C

Preparation of free base from 3-N,N Dimethyl Amino Propiophenone Salt
o

L g __CH,
O/ i CH,
Dimethylamine
propiophenone
Whole quantity of Mannich salt was dissolved in minimum amount of water and the solution was kept
in ice bath for 30 min, 50% NaOH was added in the solution till pH of the solution comes at 11 and
then whole solution was extracted by using ether in separating funnel. Ether layer was collected and
evaporated to get Mannich free base.
Scheme 3:
The B-amino propiophinone treated with various aromatic amines to form Aromatic amine Mannich
bases by following procedure.
0

_CH, lonic liquid | A
N + Ar—NH, ——— N
N
CH, NH(CH,), Ar

1 mili mole of Mannich free base (0.177gm), 1 mili mole of Ar amine and 2 ml of ionic liquid was
taken in 5 ml round bottom flask and the mixture was stirred on magnetic stirrer. The reaction was
monitored by using thin layer chromatography and reaction mixture was extracted by ether extraction
to get product. The obtained compounds were then purified by column chromatography and analyzed
by IR spectra.

The reaction of B-amino propiophenone (Mannich free base) with Aromatic amines leads to
elimination of Dimethyl amine to give B-phenyl amino propiophenone in presence of ionic liquid.
There is a exchange of dimethyl amine by aryl amine in presence of ionic liquid.

RESULTS AND DISCUSSION

The replacement of the dimethylamine moiety in the Mannich free bases derived from acetophenone
by arylamineMannich bases is illustrated in the figure.

|| /CH3 lonic liquid | /H
N - + A—NH, —— N
N
CH, NH(CH,), Ar
1 2
2a: Ar= Benzene 2b: Ar= 3-methyl phenyl 2c: Ar= 4-methyl phenyl
2d: Ar- 4-chlorophenyl 2e: Ar- 4-methoxy phenyl 2f: Ar- pyridine
2g: Ar- Thiozole 2h: Ar- Naphthalene 2i: Ar- Azobenzene

2j: Ar- benzoic acid

As a trial case 1 mili mole of Mannich base, 1 mili mole of Aniline and 2 ml of lonic liquid were
added in 5 ml round bottom flask and stirred at room temperature. The reaction proceeds smoother.
Besides favoring the elimination of the easily leaving dimethylamino group, the mixture assures the
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complete dissolution of both reactants and the comfortable separation of the resulting
arylamineMannich bases.
Inspired by these results, the reactions were carried out using different arylamines. In all cases
reaction precedes smoothly giving moderate good yields. The results obtained are summarized in the
Table no. 1.
The amine exchange products separated from the reaction mixture by ether extraction. The
arylamineMannich bases are purified by using coloumn chromatography, that are soluble in acetone,
chloroform, diethyl ether and insoluble in water.
In the products IR spectra, the carbonyl group in the arylamine Mannich bases gave an intense sharp
absorption band at about 1650 cm’, the formation of a hydrogen bonding between this group and the
adjacent phenolic one being responsible for the low absorption frequency. A single medium to intense
sharp absorption band, attributed to N-H band vibration, was identified in the 3350-3450 cm™.

Table: 1Data of the products obtained

IR
Sr Yield Melting | Melting | range.
No’ Reactant Aryl amine | Product o Point Point cm?
' 0 °C (lit.) (N-H
strech)
0 NH, o
~CH, NH 36 3450
1 N 110 113-114 1
(e} CH NH, o]
o 344
~ cm
CH, cH, \@
o o NHz 0
-
CH
’ CH, CH,
o NH, o
/CH
4 ©)k/\'\‘\ 3 © ©)‘\/\NH\©\ 50.94 | 130 134-135 gﬁqslo
CH,
al cl
o NH, .
_CH,
: @)VN\ NHCL 39.60 | 105 111112 | 347
CH
s OMe
OMe
NH
I ~C 2 I " 3436
6 N N™ ™ ~ | 50 85 88-89 1
“cH, | no cm
o) o NH, a
~ 3
7 v S*\N ©)VNHY 3840 | 7g i gﬁ?
| 3/ (0
NH o
I -~ 2 N 3400
8 N OO i I 46.20 | 147 150-151 o’
CH,
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CONCLUSION

The method for synthesis of B-aryl amino propiophenones using room temperature ionic liquids has
found to have following advantages-

1. ltisecofriendly.

2. High yields of product.

3. No side reactions.

4. lonic liquids can be used repeatedly.
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