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A FUZZY LOGIC APPROACH TO CALCULATE THE RISK OF

CANCELLATION OF POLICIES

SANJEEV KUMAR, SANJAY CHAUDHARY AND GAURAV SHARMA

Abstract : The preventive avoidance of cancellation
is a key problem facing insurance companies. A
conversation with the client held prior to latter’s
decision to cancel a contract increases the likelihood
of contract continuity. So companies are in need of
reliable expert system that can help them to evaluate
the risk of cancellation of the policies in future. With
the help of fuzzy system, it is possible to identify clients
who may potentially cancel and take timely measure
to safeguard the portfolio. Here a model is presented,
which is designed by using fuzzy mathematics and
expert system to provide indicative results on the risk
of cancellation of the policies in future.

Keywords: Fuzzy logic, insurance, risk classifi-
cation, inference system, index of vagueness.
Introduction to problem and significance:

In recent years, the cancellation of insurance policies
and refusal to renew policies has become widespread.
Liberalization and Globalization have allowed the entry
of foreign players in the Insurance sector. With the
entry of private and foreign players in the insurance
business, people have got a lot of options to choose
from. Radical changes are taking place in customer
profile due to the changing life style and- social
perception, resulting in erosion of brand loyalty. It is
believed that the situation regarding cancellations and
refusal to renew policies has reached to a point where
it is necessary that insurance companies should know
the risk of cancellation in advance to save our self
from huge loss. Initially Buckley (1987) develops
fuzzy analogues of the elementary compound interest
problems in the mathematics of finance. He found

Sanjeev Kumar
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the fuzzy present value and fuzzy future value of fuzzy
cash amounts, using fuzzy interest rates,
over n periods where n may be crisp or fuzzy. He also
develops a method of comparing fuzzy net cash flows
in order to rank fuzzy investment alternatives from
best to worst. After Buckley some other authors
develop several models in this direction like, Beekman
and Fuelling (1990) developed a model for the interest
and mortality randomness in some annuities, and
Horgby (1998) designed a model for the risk
classification by fuzzy inference, while Dewit (2003)
worked for Underwriting and Uncertainty. Kumar and
Pathak (2009) developed a model for premium
allocation- fuzzy approach in insurance business, again
Kumar and Pathak (2010) worked on the fuzzy based
bonus-malus system for premium decision in car
insurance. Kumar and Jain (2011) developed a model
for the indicative results on the risk of cancellation of
policies; A fuzzy approach.

According to Arora et al (2014), some important
factors to be considered at the time of selecting the
term of premium payment of insurance. The intention
in his work, was to extend the study to a method
which can machinate and assist users in deciding the
term and amount of premium payment. Their aim was
twin-fold; one, to evoke a novel way to policy holder
to decide the least premiums to be paid and second,
to devise a manner for insurance provider to collect
maximum premiums. With this twofold aim, they
propose a hybrid soft computing optimization model
using Neuro-Fuzzy approach and Particle Swarm
Optimization. Here a model (based on Kumar and
Pathak (2009)) is discussed, using fuzzy mathematics
and expert system that will help to insurance
companies to calculate the risk of cancellation of
policies.

The factors associated with the risk of
cancellation:

AUJR-S
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(a) Client Factors:

(i) Economic condition: Since the premium paid to
the insurance company is the part of savings, therefore
there exist a direct relationship between savings and
risk of cancellation of policy. Further as the savings
increases the risk of cancellation decreases. So, for
knowing the risk of cancellation of policy itis important
to know the income and stability of the business of
the client. The risk of cancellation can tend to go lower
if the person has a high position in the company and
has a sizeable income.

(i) Need for insurance: Life is full of uncertainty
and unfortunate events in life cannot be prevented.
Suppose you have worked hard to build a solid financial
footing for you and your family, so you want to be
sure that everything is protected. Then there is need
for insurance to protect your life, your ability to earn
income, and to keep a roof over your head. The risk
of cancellation is directly related to the need for
insurance. If you are an earning member of your
family, and there are members of your family who
are financially dependent on you, then there exists
low risk of cancellation of policy.

(iii) Habits of client: In this factor we consider the
habits of the client such as drinking, gambling, etc. If
the client drinks at an above level and a gambler, then
there is a high risk to cancel or refuse to renew the
policy.

There may be some other factors which can affect
our model but we are considering only three of them.
Further as far as the company factors are concerned
it may be as follows:

(b) Company Factors:

(i) Shortcoming when the contract was concluded
or during claim settlement:It is morc important
factors because it directly affects the client decision,
At the time of claim if company is not showing interest
to the claim as soon as possible or shortcoming when
the contract was concluded then client feels cheated
and unsatisfied with company and risk of cancellation
increases.

(ii) Poaching by banks/other insurers: Poaching
has long been endemic in the fiercely competitive
insurance industry. If the client is not satisfied with
the insurance company due to any reasons like slow
claim settlement processes, high premium, not
understanding the need then it increases the risk that
client may be attract to any other company, so risk of
cancellation or refusal to renew policy increases.
Now as far as the contract factors are concerned
there may be more than these two but we considering
only these two.

(¢) Contract Factors:

(i) Duration of contract: It depends on the time and
type of insurance.

(i) Relationship between client and company:
Effective communication is positively related toclient
satisfaction and negatively related to client conflict.
Effective communication arises when communication
is frequent, bi-directional, and when more important
issues are discussed. If there is an cffective
communication between client and insurance
company, then it reduces the risk of cancellation of
policy.

Risk associated with cancellation of policy

Client Factors

v’ Economic condition
v’ Need for insurance
v’ Habits of client

insurers

Company Factors

v Shortcoming when the
contract was concluded or
during claim settlement

v" Poaching by banks/ other

Contract Factors

v" Duration of contract
v" Relationship between
client and company

Fig 1 : Factors affecting the risk cancellation or refusal to renew policy

AUJR-S
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Methodology : In this methodology the model is
divided into four parts :

1. Fuzzification : The process of translating the
measured numerical value into fuzzy linguistic values
is called fuzzification. In another words, fuzzification
is the process of changing a real scalar value into a
fuzzy value (or into a degree of belongingness).

2. Fuzzy Inference Engine : Once all crisp input
has been fuzzified into their respective linguistic values,
the inference engine will access the fuzzy expert
system to device linguistic values for the intermediate
as well as the output linguistic variables. It has a
number of rules that transform a number of variables
into a fuzzy result, i.e. the result is described in terms
of membership in fuzzy sets.

3. Rule Base : The fuzzy rule base is characterized
by constructing a set of linguistic rules based on expert
knowledge. The expert knowledge is usually in the
form of if-then rules. These are two steps in the rule
base process, viz: aggregation which is the process
of computing for the values of the if (antecedent)
part of the rules while composition is the process of

computing for the values of then (consequent) part
of the rules.

4. Defuzzification : This is the last stage of fuzzy
inference system, which is used to convert the fuzzy
output set to a crisp number. The method we often
use is the Centre of gravity defuzzification method
(COG method). It is the basic general defuzzification
method that computes the gravity of the area under
the membership function.

Algorithm (Using fuzzy approach) : The steps of
expert system are summarized below:

1. Input functions: The crisp value of the client
factors, company factors, contract factors are
obtained by various sources such as form filled by
insurant,etc.

2. Evaluate the inputs: Determine the client

factorszy, company factors 7,, and contract

factorsns-

(a) Client Factors (11 1) : First input variable is taken

as the client factors on the basis of economic condition
of client, and need for insurance for client (as taken
by insurance company).

LOW MEDIUM HIGH

1.0

05

Degree of Membership

0 20 25 35 40

\'4

60 75 100

Fig 2 : Client factors My

Table 1: Linguistic Rating conversion table for client factors

Linguistic rating

Trapezoidal crisp value (a,b,c,d)

Low (L)
Medium (M)
High (H)

(0,20,25,35)
(25,40,60,75)
(60,75,100,100)

AUJR-S
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c—a
ichﬂl <d

max{O,ﬂ1 _a} ifm <c
um)=11

Lmax{(),%’t’;l—l}ifaz <

The fuzzy set related to the client factors is characterized by a trapezoidal membership function, that is-
()
(b) Company Factors (n,) : Here we take second input variable as company factors. For this we take trapezoidal

membership function as given below :
A

HIGH
LOW MEDIUM

1.0

0.5

Membership Function

j
-

04 05 0.7 0.9 1.0
Fig 3 : Company factors

Table 2 : Linguistic Rating Conversion Table for Company factors

0 0.2 03

Linguistic rating Trapezoidal crisp value (a,b,c,d)

Low (L)
Medium (M)
High (H)

(0,0.2.0.3,0.4)
(0.3,0.5,0.7,0.9)
(0.7,0.9,1.0,1.0)

The fuzzy set related company factors characterized by trapezoidal membership function such that-

maX{O, L) —a} ifn, <c
a

umg)=4 1 if ey <d
b-ny). .2
: max{O,b_d}zfdm]l

(c) Contrgct Factors (n,) : Here we take the third input variable as contract factors. For this we take trapezoidal
membership function as given below :

1&
., ol_tow MEDIUM HIGH

D

o

B

=

s |

u_

o

=05

©

£

£

(7]

=

0 0.25 0.40 0.60 0.75 1.0 >

Fig 4 : Contract factors
AUJR-S 4
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Table 3 Linguistic rating conversion Table for contract factors

Linguistic rating Trapezoidal crisp value (a,b,c,d)
Low (L) (0,0,0.25,0.40)
Medium (M) (0.25,0.40,0.60,0.75)
High (H) (0.60,0.75,1.0,1.0)

The fuzzy set related to the contract factors is characterized by a trapezoidal membership function such that :

max{O,’73 —a} ifng <c
a

ug)=1 1 ife<ns <d
b . (3)
max{O, b_d}zfd <75

5. Fuzzify the crisp values of inputs:

Through the use of the membership functions defined above for each fuzzy set for each linguistic variable,
determine the degree of membership of a crisp value in each fuzzy set.

6. Fire the rule bases that correspond to these inputs:

All expert systems which are based on fuzzy logic uses if-then rules. Since all the three inputs have three fuzzy
sets (LOW-L, MEDIUM-M and HIGH-H) therefore 27 (3x3x3) fuzzy decisions are to be fired. There are three
outputs: LOW RISK-LR, MODERATE RISK-MR and HIGH RISK-HR.

Table 4 : Sample rule base for the fuzzy logic based expert system

Rule INPUT OUTPUT
7, (Client factors) | n, (Company factors)|nj3 (Contract factors)
1 L L L HR
2 L L M HR
3 L L H HR
4 L M L HR
5 L M M MR
6 L M H MR
7 L H L HR
8 L H M MR
9 L H H MR
10 M L L HR
11 M L M MR
12 M L H MR
13 M M L MR
14 M M M LR
15 M M. H LR
16 M H L MR
17 M H M LR
18 M H H MR
19 H L L HR

5 AUJR-S
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— . L M MR |
21 H L H MR
22 H M L LR
” H M M LR
4 H M H LR
25 H H L MR
%6 H H M LR
77 H H H LR

7. Execute the inference engine :

Once all crisp input values have been fuzzified into
their respective linguistic values, the inference engine
will access the fuzzy rule base of the fuzzy expert
system to drive linguistic values for the intermediate
as well as output linguistic variables. The two main
steps in the inference process are the aggregation
and composition. Aggregation is the process of
computing the values of the if (antecedent) part of
the rules while composition is the process of computing
the values of then (conclusion) part of the rules. During
aggregation, each condition in the if part of a rule is
assigned a degree of truth based on the degree of
membership of the corresponding linguistic term.

8. Defuzzification:

Defuzzification is interpreting the membership degrees
of the fuzzy sets into a specific decision or real value.
A common and useful defuzzification technique is
Centre of gravity. The Centre of gravity (CoG) is the

A

HIGH RISK

MODERATE RISK

most popular defuzzification technique and is widely
utilized in most of the applications. The defuzzification
of the data into a crisp output is accomplished by
combining the result of the inference process and then
computing the “fuzzy centroid™ of the arca. The
weighted strengths of cach output member function
are multiplied by their respective output membership
function center points and summed. Final output, this
area is divided by the sum of the weighted membership
function strength and the result is taken as the crisp
output.

9. Output of the decision of the expert system:

In our case, the types of the outputs are: LR, MR and
HR. The specific features of cach controller depend
on the model and performance measure. However,
in principle, in all the fuzzy logic based expert system.
we explore the implicit and explicit relationship within
the system by mimicking human thinking and
subsequently develop the optimal fuzzy control rules
as well as knowledge basc.

HIGH RISK

1.0

0.5

Membership Function

0 0.25 0.45

B
>

0.60 0.7 0.8 1.0

Fig 5 : Output of the decision of the expert system

10. Case study:

For the purpose of illustration, we consider that the
Insurance company uses three inputsclient factors m,
company factors 1, and contract factors M, l

1. The values of the input of the insured person have
to be evaluated, n,=0.70; M, = 0.60; and mn,=0.35

2. Fuzzification of the crisp values of inputs: Through
the use of membership functions defined for each fuzzy

set for each linguistic variable. the degree of
membership of a crisp valuc in cach fuzzy set is
determined as follows:

u(n)=0u(n)= 0.33u,, (n) = 0.66

H{(N) = O (1,) = L, (1) = O (n,) = 0.33u,(1) =
066y, (my= G e A =B
3. Fire the rule bases that correspond to these inputs.
based on the value of the fuzzy membership function.

AUJR-S
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For the example under consideration, the following
rules apply:

Rule 13: Ifn, is MEDIUM, 1, is MEDIUM, and 1,
is LOW, then Y is MODERATE RISK (MR).

Rule 14: Ifn, is MEDIUM, n, is MEDIUM, and 1,
is MEDIUM, then Y is LOW RISK (LR).

Rule 22: Ifn, is HIGH, n, is MEDIUM, and 1, is
LOW, then Y is LOW RISK (LR).

Rule 23: Ifn, is HIGH, n, is MEDIUM, and 1, is
MEDIUM, then Y is LOW RISK (LR).

4. Execute the inference engine:

We use the “root sum square” (RSS) method to
combine the effects of all applicable rules. The
respective  output membership function
strengths(range: 0-1) from the possible rules (R1-R27)
are:

“HIGH RISK” = \/3"ie HR(uR,)? =0
“MODERATE RISK”

= \/Zie MR(uR; =\/(O.3—3)2=0.33

“LOW RISK” = [3"ie MR(uR;)?

1.0?

HIGH RISK MODERATE RisK LOW RISK

\
Y\
5

\

\
\
Y

]
\
\
5

0 025 045 0607 08 1.0

1.04
HIGH RISK MODERATE RISK LOW RISK

0.5

0 025 045 0607 08 1.0

o8 / —>

=./(0.33)+(0.33)% +(0.66)?
=0.8083
5. Defuzzification:

We use the “fuzzy centroid algorithm” for
defuzzification. The defuzzification of the data into
crisp output is accomplished by combining the result
of the inference process and then computing the
“fuzzy centroid” of the area. The weighted strengths
of each output member function are multiplied by their
respective output membership function center points
and summed. Finally, this area is divided by the sum f
the weighted member function strengths and the result
is taken as the crisp output.

The crisp output is 0.75. The crisp output belongs to
the set of LR more than the set of MR or HR (as
evident from its membership function), which shows
that the risk of cancellation of policy is low, and it is
0.75, which indicate how low the risk is.

6. Output of the decision of the expert system :

The output of the decision of the expert system is
given below:

LR

0.7 08 1.0

07; 08

0.75

Fig 6 : Output of the expert system

AUJR-S
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11. Conclusion:

The development of a fuzzy logic based expert system
for indicative results on risk of cancellation of policy
is reported through this work. Identifying and
quantifying risks will increasingly be viewed as the
best way to control costs in insurance programs. By
this fuzzy based expert system insurance companies
can determine the risk of cancellation of policy in future
and can take action to reduce loss or save the
profitable costumers and improve their profits. Our
future efforts will be on the improvement of the
performance of the system by adjusting the
membership function of the inputs.
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A STUDY OF HIV/AIDS AWARENESS AND EFFECTIVE
SOURCES OF INFORMATION AMONG RURAL WOMEN OF
VARANASI DISTRICT OF UTTAR PRADESH

BHARTI SINGH & DOLLY RANI

Abstract : Acquired Immune Deficiency Syndrome
or AIDS, is a pandemic and now at the beginning of
its third decade, it is one of the most devastating
diseases.The situation regarding HIV/AIDS in the
world is dramatic. Today HIV/AIDS is an unexpected
kind of global crisis and has brought serious concerns.
The number of HIV infected patients is quite large
and there is no continent on world map where, there
are not a large number of HIV victims. Ignorance
and low level of awareness about the disease gave
rise to the problem. In the absence of a vaccine or
cure, information sources stressing prevention is most
effective options to impart social education and
develop awareness.Creating awareness of AIDS has
been an important ‘Information Education
Communication’ (IEC) agenda of the World Health
Organization (WHO).

Keeping the extent of the problem in mind the present
study was conducted by the researcher to find out
the effective information sources which were being
used by the rural women of Varanasi district to get
awareness about HIV/AIDS.

It is concluded from the study that respondents had
some basic awareness regarding causes and
precaution about HIV/AIDS but they did not have
clear understanding about HIV/AIDS.

The study further showed that out of all mass media
sources television played a most important role in
dissemination of information. Chart, poster, wallpaper,
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mobile and radio etc. were also important sources for
creating awareness regarding HIV/AIDS. But in spite
of mass media sources other personal cosmopolite
sources (Doctor, Nurse/ANM/Asha, Social
Worker,BDOs/ADOs, NGOs Worker, Worker of
Gov.Org., Ext., Worker and Researcher) and personal
localite sources (Friends, Family Members, Relative,
Neighbour and Local leader) were not playing any
role in creating awareness regarding HIV/AIDS
among rural women of Varanasi district.

Keywords: HIV/AIDS, Information sources,
Awareness.

Introduction : The HIV/AIDS epidemic earlier
widespread in only a few countries and only among
some selected groups of people, but today HIV/AIDS
is an unexpected kind of global crisis and has brought
serious concerns. Today the AIDS epidemic has
become a pandemic disease that is threatening the
world population and the number of HIV positive
individuals is increasing significantly all across the
world. The number of people living with HIV rose
from around 8 million in 1990 to 36.7 million by the
end of 2015 in all over the world (UNAIDS,2016).
According to UNAIDS (2017) India has the third
largest HIV epidemic in the world. India fails within
the high-risk region of South Asia and South-East Asia,
which is just next to Sub-Sahara African region as
regards the number of HIV infected cases, are
concerned.

In 2016, HIV prevalence in India was an estimated
0.3% and the total number of People Living with HIV
(PLHIV) was estimated 21.17 lakhs. In the same
year, an estimated 62,000 people died from AIDS-
related illnesses.

Acquired Immune Deficiency Syndrome (AIDS)is a
viral disease caused by a virus named Human
Immunodeficiency virus (HIV) that is usually found
in body fluids like blood, semen, vagina fluid and
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breast milk of an infected persons. The virus can be
transferred from one infected person to another
through sexual intercourse, sharing of unsterilized body
piercing instruments like blades, needles, knives etc
which has once been used by infected person,
transfusion of blood/blood product of an infected
person to another person and infected mother to her
unborn child. But there some Antiretroviral Treatments
are available to prevent the transfusion of infection
from mother to her unborn child.

AIDS is killing the most productive population,
widening the level of development between developed
and developing nations. It is also taking toll on the
health sector since a lot of fund is channeled towards
HIV/AIDS prevention and control. It has been
observed that despite the many programmes organized
to prevent people about the problem of HIV/AIDS,
the rate of it infection continues to be on the increase
(Omoniyi and Tayo—Olajubu, 2006).

Providing appropriate Information and creating
awareness is a powerful weapon and has been
recognized worldwide as being effective in changing
behaviour and attitudes—essential in health situations
such as HIV/AIDS where there is no known cure
available as yet. Therefore, the future trend of the
HIV/AIDS pandemic to a large extent depends on
the level of HIV/AIDS awareness possessed by the
people. Awareness of HIV/AIDS is necessary for
people to protect themselves from HIV infection.

Creating awareness of AIDS has been an important
‘Information Education Communication’ (IEC)
agenda of the World Health Organization (WHO).

The role of media in educating individuals on HIV/
AIDS issues is very important. Media sources such
as newspapers, radio and television constantly attempt
to increase HIV/AIDS knowledge through
advertisements, shows, and movies. Several
government programs and AIDS organizations utilize
media to convey AIDS information to citizens. Several
researcher studies were also conducted by the various
researchers to find out the role of communication and
media for creating awareness regarding HIV/AIDS.
Shira et al. (2016) conducted a study entitled
t‘Knowledge and Awareness Regarding HIV/AIDS
in School Children of Guwahati City of India” amon g
one thousand students of five selected school of
Guwahati, India. The study reported that the main
source of information about HIV/AIDS to the vast

ce Vol. 1. Issue. 2 (May—August, 2017)

majority of respondents was mainly electronic media
(internet and television).

Bhalge et al. (2012) conducted a study on “Awareness
regarding HIV/AIDS in ANC client in tribal district
of Central India”.The study reported that only 42
of the respondent’s main sources of information abou
HIV/AIDS were television, while 44.66% and 29.34%
of the respondent’s main sources of information were
radio and teachers & doctors respectively.
Malleshappa et al. (2012) conducted a study on
«Awareness and attitude of youth toward HIV/AIDS
in rural Southern India”. The study revealed that 80%
of respondent’s main sources of information about
HIV/AIDS were television.

Williams E. Nwagwu (2008) conducted a study entitled
“Effectiveness of sources of HIV/AIDS awareness
in a rural community in Imo State, Nigeria™ In this
study 434 women and 734 girls surveyed expressed
awareness about HIV/AIDS. The percentages of
awareness of AIDS by sources among the
respondents are shown that thirty-five per centof the
women have heard of AIDS from radio, 2-4.1% from
television and 17.8% from fricnds and relatives.
Different media sources have varying effects. Thus
the impact of mass media in communicating AlDS-
related knowledge is not completely understood
Sources like newspapers and radios are minimally used
but television is used by majority of Indians. According
to Pallikadavath, Sreedharan, and Stones (2006)
television broadcasts might be an effective medium
to disseminate AIDS awareness. However, the vague
and incomplete AIDS information presented on
television and other media sources due to the numerous
political and social barriers has limited the quality of
AIDS knowledge in the Indian population. The
inadequacy of media’s role in providing quality AIDS
knowledge also stems from the indirect and non-verbal
communication about sex and sex-related issues
among peers and family members in India (Lambert
and Wood, 2005).

Information in the modern era is linked to technology.
in that a poor electric power supply and lack of paved
roads, for example, will affect even the use of
transistor radios and television systems. The absence
of information infrastructures results in insufficient
knowledge about the disease, a situation that has lrg
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implications both on the management and provision
of care for the people who are infected, as well as

exposing the healthy persons to the risk of contracting
the disease.

Therefore, even though media has potential to educate
people on HIV issues, the current impact of

communication sources and mediaon HIV knowledge
is indeterminate.

Thus the current paper contributes to this discussion
by investigating the level of awareness regarding HIV/
AIDS and effective sources of information regarding
HIV/AIDS among rural women of Varanasi District.
RESEARCH METHODOLOGY

The design adopted for the study entitled “A Study
of HIV/AIDS Awareness and Effective Sources
of information among rural Women of Varanasi
District of Uttar Pradesh” was “Exploratory
Research Design”.

For the selection of sample three rural areas of
Varanasi district of Uttar Pradesh were selected
randomly. Out of these three selected rural areas 40
families from each selected rural area were selected
on random basis. Thus the present study was
conducted on total 120 families of Varanasi district of
Uttar Pradesh. From each selected family, woman
head was selected for collection of data. Thus the
present study was conducted on 120 women heads
belonged to the age group of18 to 45 years.

The data was collected from primary as well as
secondary sources. Secondary data was collected
from different libraries, organization, agencies and
Internet etc.

Primary data was collected with the help of self-
made questionnaire under two heads :-

. Awareness of respondents regarding HIV/AIDS

. Effective sources of information regarding HIV/

AIDS

After the collection of data, it was tabulated and was
subjected to statistical analysis i.e., percentage.

RESULT AND DISCUSSION

The results obtained were thoroughly examined,
interpreted and discussed with all care. After statistical
analysis the results have been presented under the
following heads :-

- Level of awareness regarding HIV/AIDS

. Effective sources of information regarding HIV/
AIDS

Level of awareness regarding HIV/AIDS

For accessing the levelof awareness regarding HIV/
AIDS total 120 respondents were selected. The first
question asked with the selected respondents was
‘Have you ever heard about HIV/AIDS’. The
obtained result regarding to the above question shows
that out of the total 120 respondents 17 (14.2 percent)
respondents said that they never heard the term or
anything about HIV/AIDS. Thus further the rest of
the questions were not asked with those 17 (14.2
percent) respondents. Therefore, the level of
awareness regarding HIV/AIDS and effective
sources of information regarding HIV/AIDS were
assessed on total 103 respondents.

Level of awareness regarding HIV/AIDS has been
presented under the following heads:-
. Level of awareness regarding different aspects of
HIV/AIDS
. Total level of awareness regarding HIV/AIDS
The following table gives a clear picture regarding
awareness about different aspects of HIV/AIDS.
Level of awareness regarding different aspects
of HIV/AIDS:Level of awareness regarding different
aspects of HIV/AIDS has been presented in Table
no.1.

Table 1: Awareness regarding different aspects of HIV/AIDSN = 103

Different aspects of HIV/AIDS Level of Awareness = Number Percentage
Basic facts about HIV/AIDS High (7-9) 0 0
Medium(4-6) 09 8.7
Low (0-3) - 94 91.3
Total 103 100
Causes of HIV Infection High (10-14) 70 68.0
Medium (5-9) 6 58
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———— | Low (04 27 26.2
Total 103 100
Symptoms of HIV/AIDS High (7-9) 31 3(()).1
Medium (4-6) 0
Low (0-3) 72 69.9
Total 103 100
Progression Stages of HIV/AIDS High (7-9) 0 0
Medium (4-6) 0 0
Low (0-3) 103 100
Total 103 100
Prevention against HIV Infection High (12-16) 76 73.8
Medium (6-11) 8 7.8
Low (0-5) 19 18.4
Total 103 100
Medical Tests and Treatment for High (9-12) 0 0
HIV/AIDS Medium (5-8) 0 0
Low (0-4) 103 100 |
Total 103 100
Government Programme and Policies High (12-16) 22 214
against HIV/AIDS Medium (6-11) 15 14.5
Low (0-5) 66 64.1
Total 103 100

Table 1. reveals the awareness regarding different
aspects of HIV/AIDS. In the section of basic facts
about HIV/AIDS, total nine questions were asked
with the respondents related with the terms of ‘HIV,
AIDS, Immunity system and the difference between
HIV and AIDS’.The results show that most of the
respondents (91.3 percent) had low level of awareness
regarding basic facts about HIV/AIDS, while rest of

the respondents (8.7 percent) had medium level of
awareness.

Regarding awareness about causes of HIV infection,
most of the respondents (68 percent) had high level
of awareness, while 26.2 percent and 5.8 percent of

the respondents had medium level and low level of
awareness respectively.

Regz}rding awareness about symptoms of HIV/AIDS
maximum number of the respondents (69.9 percent)
had low level of awareness, while remaining

respondents(30.1 percent) had high level of
awareness.

Related to the progression stages of HIV/AIDS and
medical tests and treatment for HIV/AIDS.all the
respondents (100 percent) had low level of awareness.
Regarding to the prevention against HIV infection.
the findings show that high level of awareness
reported by majority of the respondents (73.8 percent).
while only 18.4 percent and 7.8 percent of the
respondents had low level and medium level of
awareness respectively.

As regards to the awareness about govcrnmem
programme and policies against HIV/AIDS the result
indicates that 64.1 percent of the respondents hid
low level of awareness, while only 21.4 percent and
14.5 percent of the respondents had high level and
medium level of awareness respectively.

After analyzing the data regarding to all the above
aspects it has been clearly indicated that the
respondent’s awareness regarding causes of HIV
infection and prevention against HIV infection W&
high. While regarding to the Basic facts about HIV/
AIDS, symptoms of HIV/AIDS, progression stage?
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of HIV/AIDS, medical tests and treatment for HIV/
AIDS and government programme and policy for HIV/
AIDS, the awareness level in most cases was low. It
was observed by the researcher that for creating AIDS
awareness several media like television, radio,
newspapers and various types of other electronic and
print media etc. have been presenting various
messages through shows, advertisement and articles
relating to this topic. These messages were basically
related with causes and prevention of HIV/AIDS.
The respondents did not listen/seeing any message
through any other communication sources and media
about symptoms, progression stages and medical tests
and treatment for HIV/AIDS. So due to the above
reasons their awareness scores were vary on various
aspects of HIV/AIDS.

Total Level of Awareness Regarding HIV/AIDS
Till now the researcher has discussed the awareness
regarding various aspects of HIV AIDS. The
following table shows the total level of awareness
(all aspects included) on the bases of the total scores
obtained by summed up the scores of each respondent
in reference to the various aspects of HIV/AIDS.

Table 2: Total level of awareness regarding HIV/
AIDS N=103

The analysis carried out with the data obtained by
respondents on total level of awareness regarding
different aspects of HIV/AIDS presented in Table 2.
appears to be quite interesting.

Results reveal that 73.8 percent of the respondents
possessed medium level of awareness, while
remaining 26.2 percent of the respondents possessed
low level of awareness

In this section level of awareness was obtained by
summed up the scores of each respondent in reference
to the various aspects of HIV/AIDS. According to
these obtained scores majority of the respondents
(73.8 percent) were scored medium level of
awareness score as they were aware about basic
concept, causes, precautions and government
programme and policies for HIV/AIDS. But these
respondents also had some misconceptions about
HIV/AIDS and not aware about major and minor
symptoms, medical test and treatment, antiretroviral
therapy and progression stages of HIV/AIDS. ’
Effective sources of information for creating
awareness regarding HIV/AIDS

Level of Awareness | Number | Percentage The results obtained regarding to the effective sources
High (58-85) 0 0 of information regarding HIV/AIDS are presented
Medium (29-57) 76 738 inTable no.3:
Low (0-28) 27 262
Total 103 100
Table 3: Effective sources of information for creating awareness regarding HIV/AIDS
Response(N34103) Effectiveness
Yes No Most |effective| Least |*N| Weighted
S.| Communica- Categories Effective effective mean
No. tion Sources Number | Number | Number | Number | Number
(Percent)|(Percent) (Percent)|(Percent}(Percent
1. | Mass Media |Television 103 0 79 0 24 103| 261
Sources (100) (V)] (76.70) ()] (23.30)
Radio 13 90 7 6 0 13 23
(12.62) | (87.38) | (53.85) | (46.15) (V)]
Newspaper 35 68 0 35 0 35 70
(33.98) | (66.02) () (100) )]
Wallpaper/Poster 61 42 0 37 24 61 98
/Chart (59.22) | (40.78) ) (60.66) | (39.34)
Boards/Hoarding 66 37 0 24 42 66 90
(64.08) | (35.92) (100) (36.36) | (63.34)
13 ‘AUJR-S
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2 | 7 | 2 8 NERER
T e °
(31.07) | (68.93) | (75.0) (250-0) 5 |
103 0
Leaflets/Folder 0
© (0) (100) 0) (g) (g) B
O = =
Magazine/Book 0 103 o o } )
©) (103) ) . . - i
103 0 = =
2. | Personal | Doctor 8 100 © o ©)
Cosmopolite (0) 103 0 0 0 - -
Nurse/ANM/Asha
Sources 0) (100) 0 (8) (8) . )
O = =
Social Worker 0 103 . o
() (100) 0) (0) . ) _
BDOs/ADOs 0 103 0 o
0) (100) 0) (0) . ) )
NGOs Worker 0 103 0 0 .
(V) (100) 0 (0 ( 0) i ]
Worker of Gov.Org 0 103 0 0 0 =
© (100) 0) (V) (0) )
Ext. Worker 0 103 0 0 =
0) (100 ) 0 (V) )
Researcher 0 103 0 0 g 7—8 =
3. | Personal | Husband 28 75 28 0 2
Localite (27.18) | (72.82) (100) (0) ® )
Sources | Friends 0 103 0 0 0 = =
(V) (100) (V) 0 ()
Family Members 0 103 0 0 0 = =
(V) (100) O (V) (0)
Relative 0 103 0 0 0 = =
© (100) 0) 0 0
Neighbours 0 103 0 0 0 = =
©0) (100) ) 0 ®
Local leader 0 103 0 0 0 = =
© (100) V) 0 (0
* N¥%Number of those respondents who gave their response as ‘YES’ in respective category.

The analysis carried out with the data obtained by
respondents on effective sources of information for
creating awareness regarding HIV/AIDS presented
in Table 2. The result reveals that among mass media
sources all of the 103 respondents got information
regarding HIV/AIDS from television. The data further
shows that 64.08 percent and 59.22 percent of the
respondents mentioned boards/hoarding and
wallpaper/chart/poster respectively as their sources

of information regarding HIV/AIDS. Newspaper and
mobile were mentioned by 33.98 percent and 310?
percent of the respondents respectively as sources
of information regarding HIV/AIDS. Only 1262
percent of the respondents reported that they gof
information from radio, while none of the 103
respondents got information regarding HIV/AIDS
from leaflet/folder and magazine/book.

Data regarding to the personal cosmopolite sources
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of information regarding HIV/AIDS shows that None
of the respondents mentioned any source among the
category of personal cosmopolite sources (Doctor,
Nurse/ANM/Asha, Social Worker,BDOs/ADOs,
NGOs Worker, Worker of Gov.Org., Ext., Worker
andResearcher) as a source of information regarding
HIV/AIDS.

Among the personal localite sources only 27.18
percent of the respondents reported that they got
information regarding HIV/AIDS from their husband,
while all the respondents (100 percent) said that they
did not get any information regarding HIV/AIDS from
any source among the category of personal localite
sources (Friends, Family Members, Relative,
Neighbour and Local leader).

Weighted mean was calculated to see the
effectiveness of information sources of HIV/
AIDS.Based on the weighted mean score the data
regarding to the mass media sources for creating
awareness regarding HIV/AIDS showsthat television
secured first place (WMS=261), Wallpaper/Poster/
Chart secured second place (WMS=98) and Boards/
Hoardingwas given the third place (WMS=90). While
flash card was the least preferred medium
(WM=48.67).

Thus the above obtained result clearly showed that
respondents had some basic awareness regarding
causes and precaution about HIV/AIDS but they did
not have clear understanding about HIV/AIDS. Their
main sources of information were television, chart,
poster, wallpaper, mobile and radio etc. But these types
of media sources are one-way communication medium
and have some limitations which create lots of
misconceptions and stigma among the people. The
absence of information infrastructures in rural areas
is also a barrier for creating awareness about the
disease.

According to Pallikadavath, Sreedbaran, and Stones
(2006) television broadcasts might be an effective
medium to disseminate AIDS awareness. However,
the vague and incomplete AIDS information presented
on television and other media sources due to the
numerous political and social barriers has limited the
quality of AIDS knowledge in the Indian population.
The inadequacy of media’s role in providing quality

AIDS knowledge also stems from the indirect and
non-verbal communication about sex and sex-related
issues among peers and family members in India
(Lambert and Wood, 2005).

On the other hand, personal cosmopolite sources can
be used for disseminating the information regarding
HIV/AIDS for receiving healthier outcome. Doctor,
health workers, and workers of GOs and NGOs can
disseminate accurate information, understand people
outlook and remove their misconception and stigma
through direct contact.

SUMMARY AND CONCLUSION

It is concluded from the study that majority of the
respondent’s awareness regarding causes of HIV
infection and prevention against HIV infection was
high. While regarding to the basic facts about HIV/
AIDS, symptoms of HIV/ AIDS, progression stages
of HIV/AIDS and medical tests, treatment for HIV/
AIDS and government programme and policy against
HIV/ AIDS the awareness level in most cases was
low. Overall level of awareness regarding HIV/AIDS
of the most of the respondents was at medium level.

Regarding to the effective sources of information it
was concluded from the study out of all mass media
sources, television played a most important role in
dissemination  of Boards/
Hoarding, Wallpaper/Poster/Chart, Newspapers,
mobile and radio were also important sources for
creating awareness regarding HIV/AIDS. But in spite
of mass media sources other personal cosmopolite
sources (Doctor, Nurse/ANM/Asha, Social
Worker,BDOs/ADOs, NGOs Worker, Worker of
Gov.Org., Ext., Worker and Researcher) and personal
localite sources (Friends, Family Members, Relative,
Neighbour and Local leader) were not play any role
for creating awareness regarding HIV/AIDS among
rural women of Varanasi district.

information.
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MODELING OF MIXED CONTROL ALGORITHMS FOR
ENHANCING THE PERFORMANCE OF SEMI-ACTIVE

SUSPENSION SYSTEM

SHREYANSH UPADHYAYA & SHARAD CHANDRA UPADHYAYA

Abstract : The suspension system of a vehicle is the
most important element which enhances the ride
comfort and safety. This paper presents three mixed
control strategies i.e. Skyhook-Groundhook, Skyhook-
Balance and Groundhook-Balance. After developing
the mathematical model of suspension and controller,
the simulation of these controllers are demonstrated
on MATLAB. The 2-DOF quarter car model is
subjected to random road profile to demonstrate the
effectiveness of the controllers. The result shows that
it can provide better vibration control performance
than its conventional counterparts.

Keywords : Semi Active Suspension, Mixed Control,
MATLAB.

1. Introduction : The vehicle suspension system
design is an active research area where some of the
goals is to alleviate the passenger’s comfort through
the vibration reduction and enhance the safety
measures during harsh conditions. Suspension systems
can be classified into three basic classes i.e. passive
suspensions, semi-active suspensions and active
suspensions.In the semi-active suspension system, the
conventional spring element is kept, but the damper is
substituted with a controllable damper.A semi-active
system uses the external power only to regulate the
damping levels, and operate an embedded controller
and a group of sensors
(Harris,1987;Guglielmino,2008). The controller
decides the damping level on the basis of a control
strategy, and accordingly adjusts the damper to attain
that dampingparameters (Guglielmino,2008).
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Many researchers have suggested various control
strategies for improving a performance level of
suspension as compared to a passive suspension
system (Karnopp,1974;1990). Alanoly and Sankar
[Alanoly,1987;1998] have evaluated the balance logic
for vibration and shock isolation.Liu et al. (Liu,2005)
have studied the “on-off” and “continuous” forms of
both skyhook and balance logic and compared it to an
adaptive passive damping control system.Shamsiet al.
(Shamsi,2008) have presented the on-off and
continuous skyhook control for half car roll plane model
and compared the frequency and transient responses
with that of a passive system.Strecker et al.
(Strecker,2015) have presented the comparison
between three semi-active control algorithms viz.
groundhook, skyhook and modified groundhook and
passive system.Amin (2015) have formulated the
skyhook logic for a 7-DOF ride model of an armored
vehicle. The skyhook controller proposed by them
consists of an outer loop and an inner loop.

Zhang (2013) have examined the skyhook based semi-
active control of the full vehicle suspension system
incorporated with MR damper. They developed 7-
DOF full vehicle dynamic model using the modified
Bouc-wen hysteretic model of MR damper, and a
modified skyhook control is proposed to individually
control the four MR quarter vehicle sub-systems of
the full vehicle.The skyhook control provides reduced
vehicle body motion, thus improving ride comfort at
the expense of un-sprung mass motion (Raj,2015).

In a further development, Strydom et al.
(Strydom,2014) investigated the applicability of hybrid
control to a small off-road vehicle. The suspension
system consists of controllable dampers and passive
spring-damper units.Kashem et al. (Kashem,2015)
have introduced a modified continuous skyhook
strategy along with adaptive gain that directs the semi-
active vehicle suspension. They have scrutinized 11
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sets of suspension parameters and considered a set
of parameters that demonstrated better perfonnar}ce
in terms of peak amplitude and settling time.Ride
comfort has been found to be enhanced by 38.4% for
the modified skyhook logic by Kashem, et
al.(Kashem,2015) as compared to a passive system,
whereas improvements of 27.3% for optimal skyhook
control by Nguyen, et al.; 2.8% for modified skyhook
control by Bessinger, €t al.(Bessinger,1995) and 5.9%
for continuous skyhook control by Karnopp et al.
(Karnopp,1974) have been observed. Moreover, the
proposed modified skyhook control system provides
superior ride comfort as compared to passive or any
of the skyhook control considered.

Phu et al.(Phu,2016) have proposed a hybrid adaptive
controller and applied to vibration control of a vehicle
driver seat suspension system. They had
demonstrated a effectiveness of proposed controller
on subjected to a single bump and random input type
road irregularities.

This work focuses on to incorporatevarious kinds of
mixed control strategiesto the quarter car model, which
demonstrates a comparison of performance of the
different control strategies for semi-active suspension
for quarter car as well as a comparison with a passive
suspension system. In order to analyzethecomfort level
of the driver, simulations are done using MATLAB
software. Another significant feature is that this work
may be extended for half and full car model, whereas
various types of random road input may be
incorporated with the system to analyze its dynamic
behavior on severe harsh conditions.

2. Mathematical Model : A quarter car model with
2-DOF is considered for analysis. Fig.1 presents a
quarter car model with the passive suspension system,
whereas Fig.2 shows the quarter car model with semi-
active system. The tire has been replaced with its
equivalent stiffness and tire damping is neglected.
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Fig. 1: Quarter car model with passive
suspension system
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Fig. 2 : Quarter car model with Semi active
suspension system

One may write the cquation in state-space

representation form for continuous time invaria

system (Brogan,1974), input matrix may be express

as,

Y=AX+BU L

Where,

X(.) is called the “state vector™, X(1) 7 R

A(.) is called the ™ state matrix”, dim[A(.)]= nxn

B(.) is called the ™ input matrix™, dim[B(.)[= nxp

U(.) is called the” input vector™, Ufr) ?R°

while output matrix may be written as.
Y=CX+ DU A

Where

Y(.) is called the “Output vector™, Y(1) ? R

C(.)is called “Output matrix™.dim[C(.)]= ¢*n

D(.)is called “"Feed through matrix"dim[D(.)]= 9%

InEgs (1-2). A.B.C. D, X.Y and U may be written’:

matrix form as given below:

[ o 1 0 0
I
| M‘ 0 o
Al . M,
i 0 0 0 1
vk k- k)
o k)
l‘. A'[u A!u 0
o
RS
Bl M %
k
1 \f |
MM
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__sOsO
Ms Ms
cC=0 1 0 O
0 0 0 1
1 0 0 O
MSO
D=| 0
0
0
0
0

X =[x, % %, x,]
U= [Fd’.xin]

Y =[%5%,5%,%]

3. Description of control strategies : Semi-active
damper with on-off control strategy damper is
switched between “on” and “off” states of damping
according to the suitable control algorithms. The “on-
state” damping coefficient is relatively high, while the
“off-state” damping coefficient is low. Theoretically,
the “off-state” damping coefficient should be zero,
but this is not practically possible. Mixed control
algorithms can be developed by combining various
control algorithms, which were presented in literature.
They can provide the benefit of both the control
strategies and hence may provide better performance
in terms of vibration isolation as well as vehicle
handling. The nextsub-section describes different
hybrid control algorithms for semi active damping
control.

3.1 Basic controller algorithm

In this section, the development strategy for a
controller has been presented, which are given as,

(a) Skyhook logic : The skyhook consists of a damper
connected to some inertial reference in the sky
(Karnopp,1974;Liu,2005) and this helps in providing
adequate force toreduce body acceleration and
improve ride comfort. The damping force for skyhook
controller with “on” and “off” may be expressed as,

C. (&1—%2),%1 (%1~ %2) 20,
Fsu = (3
C

min(.’h—— X2),%1 (X1— X2 )<0.
(b) Groundhook logic : For on-offgroundhook logic
strategy, determines whether the damper should be

adjusted to its maximum value or the minimum value

based on the product of the absolute velocity of the
un-sprung mass and the relative velocity across the
suspension, providing better road holding capabilities.
The damping force for groundhook controller with “on”
and “off” may be represented as,

C, . (%1—%2),% (%1—%2) >0,

C

min

Fon = (4)

(%1— %2),%1 (%1— x2)<0.

(c¢) Balance Logic : The fundamental concept of this
semi-active control strategy is to balance the spring
force by means of damping force for the instances
when both the forces act in opposite direction and to
set the damping force to a low value (positively Zero)
otherwise. Therefore, the force transmitted through
the system is significantly reduced or even neglected
the instances when the damper is acting and is slightly
more than the spring force(Guglielmino,2008).The
damping force for balance controller with “on” and
“off” may be expressed as,

Cmax(X1—X2),(x1—xz)(.ﬁ—ﬁh)zo:
Fp= (5)
C,.,(%1— %2),(x; — x,)(%1— %2)<0.
whereF,, F,&F, are the damping forces;

oz RCpmin are the maximum and minimum damping

coefficient respectively; %3&%; are the absolute

velocities of the sprung and unsprung mass
respectively.
3.2. Development of a mixed control

This subsection presents the combination of several
control strategies to get better vibration control. These
may be presented as,

(a) Mixed skyhook-groundhook control

This logic is intended to reduce both the body
acceleration and the dynamic tire force. It is obtained
by combining both skyhook and groundhook control
algorithms.

Fop o= F g (1-a)F oy ...(6)
where, F, , is the damping force of the mixed
controller, Fyy is the skyhook damping force, F,,is
the groundhook damping force, which can be obtained
fromEq. 3 or4), @
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(b) Mixed skyhook-balance control

Similar to above mixed logic, other mixed strategies
can be developed by combining two or more control
strategies. Skyhook and balance logic are combined
to give the following expression,

Fo = Fo (1 - P F, ..(7)
where, F S”_Bis the damping force of mixed controller,
F,is the balance control force, which is obtained from
Eq.5,8 is the weighing factor to adjust the level of
skyhook control or balance control. If Bis setto I, the
control will be purely skyhook control, whereas, if B
is set to 0, it will be a pure balance control.

(¢) Mixed groundhook-balance control

Groundhook and balance control logics were fused
together to achieve a mixed control strategy as shown
below,

d Chandra Upadhyaya: Modeling of mixed control ... System

Fons™ Wyt =D F, -(8)
where, Fgy_p is the damping force of mixed

controller and ¥ is the weighing factor to adjust the

level of groundhook control or balance control. If yis
set to 1, the control will be purely groundhook control,
whereas, if 7y is set to 0, it will be a pure balance
control.

4. Numerical simulation

Simulation models are relatively flexible and canbe
modified according to the changing environmentln
this rescarch, quarter car model suspension systemis
investigated at 60Kmph operating speed on random
road profile using MATLAB/SIMULNIK
software. The SIMULINK model of the vehicle is
simulated for 10 scc to obtain different output
responscs. The parameters used are shown in Table
1.

Table 1: Model Parameter for 2-DOF quarter vehicle model

Parameter Value Unit Parameter Value Unit
M, 365 kg i 258 Ns/m
M, 40 kg Comax 2838 Ns/m
k. 19960 N/m imitial 1290 Ns/m
k, 175500 N/m

4.1 Random road input

A random road profile is generated according to the
International Organization for Standardization (ISO
8608). It gives a depiction of the road profile through
estimation of the PSD of the vertical displacements
G, as a function of spatial frequency n = (n = Q/2xn
cycles / m) . The ISO 8608 introduces a classification
which is evaluated in accordance with conventional
values of spatial frequency n, = 0.1 cycles / m. Eight
classes of roads are identified; from class A to class
H according to the values of G,(n,) and Gd(Q)

established in ISO 8608, which is shown in Table 2
(Nguyen, 2009).

Table 2: 1SO 8608 values of G (n)

Road G (n) (10* m’)

Class Lower Limit | Upper Limit
A - 32
B 32 128
C 128 512
D 512 2048
E 2048 8192
F 8192 32768
G 32768 131072
H 131072 -

n, = 0.1 evcles/m

In simulations, the ISO 8608 gives that the roughness
of thej road surface profile can be defined using the
equations;
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G (n) = Gd<n0).[ni] 9)
0

where, w is the waviness and taken to be 2, the PSD
of vertical displacement & ; as a function of spatial
frequency n.Beginning from a continuous road profile,
for a specified value of spatial frequency 1, loped

within a frequency bandAn, the value ofthe PSD

function is represented through the following
expression:

,lb2
Gn) = };},To[ An] (10

where, t,t/x2 is the mean square value of the component
of the signal for the spatial frequency 1, within the

frequency band An.So that following expression for

random road profile can be generated according to
1SO classification as (Davis,2001).

h(f) = Z\/An.?_k. 107 [”A_o] cosriAnV.it+@;)
i=0 1.AANn

..(11)
where, t is the abscissa variable from O to Z;
=1/Ln_ = 1/B;
N=n_[/An=

Vis the ve10c1ty of the vehlclewhere L=250, N=100;
kis a constant value depending from ISO road profile
classification.In this work, k is a constant value
depending from ISO road profile classification, it

assumes integers increasing from 3 to 9, Herekis
assumed to take the value 3 corresponding to the class
A road profile and G (n, )G:{{ﬂ@} is taken to be 32.

n,=0.1 cycles/m; @; is random phase angle following
an uniform probablhstlc distribution within the
0 — 27 range.

5. Result and discussion

This section contains body acceleration and body
displacement results. Ride comfort can be easily
determined from body acceleration and safety
measures can be roughly estimated from the body
displacement graph. The results of different mixed
logics are compared with passive system and at last
comparative discussion is done for best operating
logic.Mixed controllers are named as MS-1, MS-2
and MS-3 for SH-GH, SH-B, and GH-B respectively.
Best operating values of weighting factors were
chosen and are shown in Table 3.

Table 3: Optimized value of weighing factors
for hybrid logics

Mixed logics o B Vaa
MS-1 0.85 .
MS-2 0.4
MS-3 0.45

5.1 Performance of Quarter Car Model for
Random Road Input

(a) Body acceleration : The 2-DOF quarter car
model has been subjected to a random road input and
mixed on-off logics (such as MS-1, MS-2, and MS-3)
have been applied to control the damping force of the
suspension system. Fig. 3represents the acceleration
response of the MS-1 controller

w M‘M M f b e el i le‘ N?‘{w\f& M\NW W\f“’

i i i i |

4r

37

Ry

E 2f

.§1r1

= ol

8-1%

Qi

< L,
3 s [ D
L] 1 2 3 4

6 7 8 9 10

Time(sec)

Fig. 3: Body acceleration response of quarter car with MS-1 controller
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Fig. 4: Body acceleration response of quarter car with

It can be observed that the MS-1 logic gives better

acceleration results in comparison to passive system.

Some jerks may be present but overall acceleration is

reduced and this helps in providing better ride comfort.
Response of MS-2 logic has been displayed in Fig. 4.

S

e

e

s

i
—

Acceleration(m/sz)

A~

&
DF“:—

MS-2 controller

It has been found that the magnitude of acceleration
is less in case of MS-2 control than passive system
for most of the time. The number of sharp peaks his
also been found to be less in case of MS-2 logic. The
initial peak gets reduced to 2.1 m/s’.

10

Time(sec)

Fig. 5: Body acceleration response of quarter car with MS

Fig. 5 represents the acceleration response of MS-3
logic for random road input. In this case, the response
of the system almost follows the passive system.
However, there are numerous jerks présent in this
case as well. The magnitude of acceleration is found

to be less at some instances and more at others. Bu

t

its force balancing capability is better, so it can provide

better stability.

-3 controller

(b) Body displacement

Body displacement vstime for all the control logie
has been demonstrated in Fig. 6. In the figure. e
be noticed that MS-1, MS-2, MS-3 and passi®
systems are compared with cach other.MS-2 g
best results followed by MS-1 and MS-3 Lesser i
body displacement, lesser will be the moumuukt
passenger in the vehicle. All the hybrid logics hase
better performance than passive system in terms c
displacement neutralization. '
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Fig. 6: Body displacement response of mixed logics for quarter car

6. Conclusions

The various models were subjected to a random road
input. The results are scrutinized to evaluate the
performance of different control logics used for semi-
active suspension control. The following conclusions
were drawn in this work.

e The computational model of a quarter car model
is simulated in MATLAB/SIMULINK
environment to create real time situations.

e Itisconcluded from all plots that the semi active
suspension with MS-2 controller gives almost
50% reduction in body acceleration and best initial
body displacement.

o The MS-1 controller gives better response when
overall results are compared.

e The MS-2 controller gives better performance
in terms of safety and even performs better than
passive system.

e  The mixed controllers i.e. MS-1 and MS-2 gives
better results in terms of vertical displacement
of the vehicle body. The magnitude and the
severity both were found to be less in these cases.
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BIOLOGICAL SYNTHESIS OF NANOPARTICLES AND THEIR

APPLICATIONS : A REVIEW

HARI MADHAYV, NEETIKA SINGH, PARAMJIT SINGH, GAUTAM JAISWAR

Abstract : There are number of physicochemical
procedures available for the synthesis of nanoparticles
but these methods are plenary with many problems
including use of toxic solvents, generation of hazardous
by-products, and high energy consumption. In this
review, to overcome these problems, we are
discussing about eco-friendly biological procedures for
synthesis of nanoparticles by using organisms such
as plants, fungi, bacteria, etc. These methods are eco-
friendly and free from toxicity and other problems.
The nanoparticles were characterized by TEM, XRD,
UV-Vis, FTIR, etc. The synthesized nanoparticles
were used in various fields, i.e. - medicine,
nanotechnology, electronics, and defense, etc.

Keywords: Nanoparticles, biological synthesis,
bacteria, fungi, plants.

Introduction : We heard about “Nano” containing
terms in Newspapers, Magazines, Science Reports,
and Popular Books, etc., which becomes very familiar
to public as well as in non-experts. Then the single
question arises that, “What is Nano?”

The word Nano generally used to represent the size
in nanometer. To define nanoparticles, there is no
international accepted definition available, so every
author and every researcher define nanoparticles in
their own manner. On the basis of some definitions
which are delivered by British Standards Institution,
we can say “Nanoparticles are those particles which
have at least one or more dimension in nanoscale.”
The word “Nano” comes from Greek “?a~?7?”
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Gautam Jaiswar
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meaning dwarf or in other words very small (Pal et
al., 2011). We can define nanoscale as the size of 100
nm or less than 100 nm because in term of diameter,
the particles which comes between ranges of 100-
2500 nm are called fine particles while size of ultrafine
or nanoparticles considered between 1- 100 nm.
Nanoparticles show its size related properties due to
its small size and large surface area. The size between
1 to 100 nm may be considered as intermediate state
between atomic or molecular state and bulk state
where materials exhibit some unexpected and usual
properties, which cannot be defined by classical laws
of physics (Hochellaet al., 2008). These unexpected
properties attract the researchers from almost every
field include biology, physics, medicine, chemistry, etc.
The nanoparticles are synthesized by various chemical
methods such as, Sol-Gel, Solvothermal, Chemical
Reduction, Laser Ablation,Emulsion Solvent
Evaporation, etc. but these methods are fraught with
many problems i.e. use of toxic solvents, generation
of hazardous by-products which are harmful to
environment, high energy consumption, high cost etc.
To overcome these problems the new approach is
seen in now a days which is the use of biological
entities in the synthesis of nanoparticles for e.g.
bacteria, actinomycetes, fungi, plants, etc.

History : In other words, nanoparticles are considered
as a base of modern nanoscience but nanoparticles
have a long background history. In ancient time,
nanoparticles had been used in pottery and in
medicine. From historical evidence we can see that
Gold nanoparticles were used as a drug by Chinese
during 2500 BC. Red colloidal gold is still in use under
the name of “SwarnaBhasma and Makaradhwaja”
in traditional medicine system of India called Ayurveda,
which dates back to 1st millennium BC (Bhattacharya
et al., 2008). Nanoparticle research is also seen in
9th Century in
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Mesopotamia, when artisans used these to generate
a glittering effect on the surface of pots. Recent
scientific study of a vessel of Roman period (4th
century AD) called “Lycurgus Cup,” kept in British
Museum, London shows the use of Nanoparticles of
Gold-Silver alloy for its decoration (Freestone et al.,
2007). In 16th Century Europe, an aqueous form of
colloidal gold called “Aurum Potabile (drinkable gold)”
was thought to have curative properties for many
diseases (Caseri, 2000). In last, the credit for
nanoparticles concept in modern science is given to
Richard P. Feynman to explain the importance of
nanoparticles and giving a concept of nanoparticles
in his Nobel lecture in 1959 at California Institute of
Technology (Caltech) during Annual meeting of the

h : Science Vol. 1. Issue. 2 (May—August, 2017)

1959).Feynman is often referred as Father of e
field of nanoparticle rescarch (Erren, 2007). Lag
Eric Drexler Published His book “Engines of Creation
The Coming Era of Nanotechnology™ which brough
Feynman’s vision to a broader audience (Wilsd:)n,
2004). However in last 10-12 years, the dramat
improvement is scen in the development of
nanoparticles and in the properties of nanoparticles
There arc many nanoparticles have been synthesized
in last decade and used in various fields suchas dug
delivery, medicine, pharmaceuticals, electronics,
storage devices, ctc.

Chemical Synthesis of Nanoparticles

There arc many chemical methods, which are used
to synthesize nanoparticles. From them, some ae

American  Physical  Society  (Feynman, discussed in table |
Table 1: Chemical synthesis methods for nanoparticles.
Sol- Gel Fabrication of metal oxide from a chemical solution which acts as a precursor for integrated
network (Gel).
Solvothermal | Polar solvents under pressure and at temperatures above their boiling points are used.
Chemical The reduction of an ionic-salt in an appropriate medium in the presence of surfactant using
Reduction reducing agents formed.

Laser Ablation| Atlow laser flux, the material is heated by absorbed laser energy and evaporates of sublimats

and at higher flux, the material is converted to plasma.

Inert Gas . Metals are evaporated in separate crucibles inside an ultra-high vacuum chamber filled wit
Condensation Heliqm or Argon gas at typical pressure of few 100 Pascal. IZ\L'upnrutcd metal atoms lose e
kinetic energy by collisions with gas atoms and condense in the form of small crystals.
ISB:)T:,I;;]:)II- '211‘(111112 ;?1 zv;;)l;ssfgngg;);ess. T(file first step requires CI.nulsiﬁcution of the polymer solution into ‘l
Pvameration et second step polyrper slol.vcnt is evaporated. The nanoparticles are collectee
gation and washed with distilled water.

Salting Out

It is based i isci i '

L Is bases 1())nlthe separation of a water miscible solvent from aqueous solution via a saltng
C . - -, . - . . - i

o an olymer and drug are initially dissolved in solvent which is subsequently emulsificd
aqueous gel containing the salting out agent such as MgCl,, ctc.

Biological Synthesis of Nanoparticles

To overcome the problems of chemical methods
researchers are starting to use biological methods fo;
synthesis of nanoparticles. From results of these
mFthods, it seems that these methods are more eco-
friendly, cost effective, less production of hazardous
by-products, etc. Biological synthesis of nanoparticles
comes under the category of bottom up approach
where.: the synthesis of nanoparticles is basedpon th
reaction of reduction/oxidation. The microbiafi
co:rrlzrzx(?es‘, orthe plan.t phytochemicals with anti-oxidant
ucing properties are usually responsible for the

AUJR-S

reduction of metal compounds into their rc.\‘[‘cm\‘e
nanoparticles. Nature has devised various proces
I.COr the synthesis of nano- and micro- length sl
inorganic materials which have contributed © 2
development of relatively new and largely unc,\'Pl“ﬁ;
area of rescarch based on the biosynthesis )
nanomaterials (Mohanpuriaet al., 2008). In this BF¢
of synthesis, rescarchers mainly used bacteria. PI
extracts, fungi. actinomycetes., etc. which ¢
discussed as below-

Use of Bacteria

For the synthesis of nanoparticles. the use of bacter
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is introduced as a novel approach because the
interaction between microorganisms and metals have
been well explained and the ability of microorganisms
to extract and/or accumulate metals is employed in
commercial biotechnological processes such as
bioleaching and bioremediation (Gerickeer al., 2006).
Microorganisms are generally known as bio-factory
to produce nanoparticles either extracellularly or
intracellularly. S layer bacteria is well known to
produce gypsum and calcium carbonate layers
(Shankar et al., 2004). Pseudomonas stutzeri AG
259 isolated from silver mines has been shown to
produce silver nanoparticles (Mohanpuriaet al., 2008).
Recently the Gold nanoparticles are synthesized by
using various bacteria i.e. Pseudomonas aeruginosa
extracellularly  (Husseinyet al., 2007),
Rhodopseudomonas capsulate (He et al., 2007;He
et al., 2008), Escherichia coli (Du et al., 2007) are
reported and the nanoparticles of ZnO by using
Anabaena strains 1.31 (Singh er al., 2014) is also
reported.

Use of Actinomycetes

Actinomycetes are microorganisms that share
important characteristics of fungi and prokaryotes such
as bacteria. They were originally designated as ray
fungi. It has been observed that, Thermomonospora
sp. synthesized gold nanoparticles extracellularly when
exposed to gold ions under alkaline conditions
(Sastryet al., 2003). Duréner al., 2003 also reported
that Fusarium oxysporum generate stable gold and
silver nanoparticles in water.

Use of Fungi

Fungi is one of the important and widely used
microorganism to synthesize nanoparticles. Literature
shows that fungi may be used for the synthesis of
large amount of nanoparticles compare to bacteria.
This is due to the fact that fungi secrete more amounts
of proteins which directly translate to higher
productivity of nanoparticle formation (Mohanpuriaet
al.,2008). Synthesis of Gold nanoparticles are reported
by many researcher with the help of some fungi such
as V. luteoalbum (Gerickeet al., 2006),
Colletotrichum sp. (Shankar et al., 2003). Silver
nanoparticles are synthesized by using Aspergillus
niger (Gadeet al., 2008), Fusarium sp. (Singh et al.,
2008), Guignardiamangiferae (Balakumarane? al.,
2015) reported. Biosynthesis of Au-Ag allo;{
nanoparticles was reported with  fungi
Fusariumsemitectum (Sawleet al., 2008).

Use of Plants

Plants are easily available in nature, they are safe to
handle, generally non-toxic or harmful and possess a
wide variety of phytochemicals and metabolites that
may help in reduction of metals. Due to these
advantages, many researchers used plant extract of
various plants in the synthesis of nanoparticles.
Nanoparticles of Gold are synthesized by using plants
i.e. Azadirachtaindica (Shankar et al., 2004),
Sargassum sp. (Liu et al., 2005), Lemna minor
(Ksarithaet al., 2014). Synthesis of Silver & Gold
nanoparticles by  using extract  of
Cinnamomumcamphora (Huang et al.; 2007),
Memecylonumbellatum leaf (Arunachalamet al.,
2013) reported. Synthesis of Silver nanoparticles with
the help of plants extract are widely done by many '
researchers. Pelargonium graveolens (Shankar et al.,
2003), Helianthus annus, Basella alba, Oryza sativa,
Saccharumofficinarum, Sorghum bicolour, Zea mays
(Leelaet al., 2008), Eucaluptushybrida (Dubey et al.,
2009), fruit extract of Garcinia mangostana
(Rajakannuet al., 2015), Ocimumtenuiflorum,
Solanumtricobatum, Syzygiumcumini, Centelladsiatica
and Citrus sinensis (Logeswariet al., 2015),
Pistaciaatlantica (Sadeghiet al., 2015) are also used
for the synthesis of Ag nanoparticles. Synthesis of
Pd nanoparticles are also reported by Jiaet al. by using
Cinnamomumcamphora leaf extract (Yang et al.,
2010). TiO2 nanoparticles were also synthesized by
using Nyctanthes leaves extract (Sundarajanet al.,
2011). Shendeet al., 2015 synthesized Cu nanoparticles
by using the extract of medicinal plant Citrus medica
Linn. ' ‘

Yeast strain MKY3 (Kowshiket al., 2003) is used for
Ag nanoparticles & protein Spirulina platensis
(Suganayaet al., 2015) used to synthesized Au
nanoparticles while enzyme a-amylase used for TiO2
(Ahmad et al., 2015) and Au (Manivasaganet al.,
2015) nanoparticles.

Applications

In modern science, nanoparticles are used in almost
every field such as in drug delivery system. Silica
(Slowing et al., 2007) and Gold (Han et al., 2007)
nanoparticles also used in various drug delivery
systems. In medical fields, nanoparticles are used in
Nano drugs, medical devices, tissue engineering (Ito
et al., 2004), etc. Nanoparticles are also. used in
nanoscale chemicals and compounds. for e.g.
cosmetics, paints and coatings, etc. The involvement
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of nanoparticles is also seen in the materials for e.g.
polymer nanocomposites to improve their prope.rtles
i.e. thermal, antibacterial and conductivity, etc. (Singh
et al., 2017; Madhav et al., 2017), chip, efc. In food
processing (Weir et al., 2012), nutraceutical food,
nanocapsules, and in the field of military and energy
such as biosensors (Li ef al., 2010), weapons, sensory

enhancements, nanoparticles plays a significant role.

The use of nanoparticles is also play an important
role in the field of environment and energy in water
and air purification filters, fuel cells (Shao-Horn ef
al., 2007), photovoltaic (Stratakiset al., 2013) etc.
They also used in semiconductors, memory storage,
etc.

Conclusion

In the last, we can see from the literature is that, these
biological methods are eco-friendly, less production
of hazardous products, safe to handle, cost effective,
etc. We can see from various researches that the
nanoparticles are synthesized in very fine range i.e.
9-30nm and when the nanoparticles are synthesized
from plant extract then plant extract also plays a role
of capping agent, it is a great advantage. The main
reaction which is done during the synthesis is
reduction/oxidation. When we talk about the Ag
nanoparticles then biologically synthesized
nanoparticles show more antibacterial effect over the
chemically synthesized Ag nanoparticles. We think it
may be possible due to the effect of phytochemicals
whom capped the nanoparticles during the synthesis.
In the last, we can say that the researchers should
explore biological methods to get more advantages in
the synthesis and applications of nanoparticles. These
biological methods may play a major role in the field
of nanoparticles in future.
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HEAVY METALS ESTIMATION IN MEDICINAL PLANTS
PRESENT AT DIFFERENT LOCATION OF AGRA CITY

KAVITA CHAUDHARY, SARITA KAUSHIK, GEETHA SINGH AND B.S. SINGH

Abstract : Pollution of soil and water with heavy
metal is amajor environmental problem. Heavy metal
tolerance is the ability of plants to survive concen-
trations of metals in their environment that are toxic
to other plants. Medicinal plants produce marked
therapeutic effects on the human body, they accu-
mulate biologically important elements but sometimes
they may accumulate toxic heavy metals, such as
Pb, Cd, which might interfere with pharmaceutical
activity of medicinal plants. During the experimental
analysisit was observed in case of estimation of Pb
conc. it shown an was increase in Polyalthia
longifolia (N), in case of Mn estimation, conc. it
was maximum in Eucalyptus globulus (SW) and
minimum conc. in Withania somnifera (N) and
Eugenia jambolana (SW).The Eucalyptus
globulus(SW) was high conc. and low conc. ob-
served in Eugenia jambolana in case of Ni. In Cr
estimation was observed feable decreased from Can-
nabis (N) to Eugeniajambolana (N). In case of Co
estimation conc. was maximum observed in Can-
nabis sativa (SW) in comparison to other samples
of the Agra City.

Keywords: Heavy metals, medicinal plants, AAS,
Pb, Cd.
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Introduction : Increasing industrial production, uti-
lization of fertilizers of natural sources may elevates
content of heavy metals in the environment. Heavy
metal tolerance is the ability of plants to survive con-
centrations of metals in their environment that are
toxic to other plants. This can be potentially danger-
ous for human health due to their biotoxicity and high
bioaccumulation throughout the food chain(Uraguchi,
Watanaba, Yoshitomi, Kiyono, Kunu, 2006). The
control of heavy metal contents in medicinal plants
represents one of the factors for the evaluation of
their quality. Since these plants originate from differ-
ent growing areas great differences in the uptake and
concentrations of heavy metals in the plant tissue can
be expected (Dragoja, Mladenovic, Jakovjevic and
Mirjana, 2007).

Medicinal plants display diverse pharmacological
activities e.g., antimicrobial, adaptive, stimulatory and
sedative properties and are used as cholagogic, hy-
potensive, capillary-enforcing, antiulcer, anticholine
sterase, anticancer, spasmolytic, analgesic and ana-
leptic medications (Lovkova, Buzuk, Sokolova,
Kliment’ eva, 2001). An advantage of medicinal
plants is that they provide patients with a complex
of natural compounds, have smoother action and are
better tolerated than synthetic drugs, and produce
few allergic reactions. They do not accumulate and
therefore can be administered for a long time. Me-
dicinal plants and phytopreparations are used for
therapy and prevention of various human dis
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eases, including cardiovascular, gastrointestinal, ner-
vous and skin diseases and even malignancies
(Lovkova, Buzuk, Sokolova, Kliment’eva, 2001).

It has been found that certain plants show hyper
accumnulation, however mostof them accumulate only
a single metal/metalloid. A few terrestrial plants like
Thlaspi caerulescens and aquatic like
Ceratophyllm demersum show potential to
hyperaccumulate more than one metal (Prasad,
Anuradha, Badarinath, 2005; Brown, Chaney,
Angle, Baker, 1995; Mishra, Srivastava, Tripathi,
Dwivedi, Shukla, 2008).

In the present studies attempt were made to evalu-
ate the data and compared the accumulation of heavy
metal in medicinal plants viz., Polyalthialongifolia,
Eucalyptus globulus, Cannabis sativa, Withania
somnifera, Eugenia jambolana growing under both
normal and polluted habitants near Hospital, resi-
dential, roadside.

Materials and methods

Medicinal plants leaves were collected from the solid
waste areas situated in Agra city, the northern cen-
tral part of India. Plants samples were firstly wiped
with 0.01N HCI and then washed with tap water
followed by rinsing with deionised water. The washed
leaves were dried in oven at 70° C for 48hrs.

For analysis of heavy metals (Pb, Mn, Ni, Cr, Co
and Cd) all the samples were digested with
HCIO,:HNO, (1:4 v/v) and diluted with double dis-
tilled water

The study samples in the present investigation was
Polyalthia longifolia, Eucalyptus globulus, Can-
nabis sativa, Withania somnifera, Eugenia
jambolana. For physico-chemical analysis, the
samples were collected from both normal(N) and
polluted habitants, i.e. solid waste(SW) near Hos-
pital, residential, roadside. The heavy metals were
estimated using AAS spectroscopy.

Results and Discussion : In the case of
leadestimation, high conc. was observed in Can-
nabis (SW),Eucalyptus (N),Withania (N),
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Polyalthia (SW) and Eugenia jambolana (N)pp |
comparison to Cannabis (N),Eucalypts
(SW), Withania (SW), Polyalthia (N) and Eugenig
jambolana SW) (as show in Fig 1)

—

Cannabis sativa (N)
Cannabis sativa (SW)
Eucalyptus glotulus (N)
Eucalyptus globulus [SW)
Withania somnifera (N)
Withania somnifera (SW) P (ppm)
Polyalthia longifolia (N}
Polyalthia longifolia (SW)
Eugenia jambolana (N)
Eugeria jambolana (SW}
E) 0,12 Ol.4 OI.G OI.S ]1
Fig 1: Estimation of Lead in different sample
of plants.

In the case of Mn estimation, high conc.wasob
served in Cannabis (N),Eucalyptus (SW ) Withania
(SW), Polyalthia (SW) and Eugenia jambolana
(N) comparison to Cannabis (SW). Eucalypus
(N), Withania (N), Polvalthia (SW) and Eugenis
jambolanaN) (as show in Fig 2)

Cannabis sativa (N)
Cannabis sativa (SW)
Eucalyptus globulus (N)
Eucalyptus globulus (SW)

Withania somnifera (N)

Withania somnifera (SW) WM (e
Polyatthia longifolia (N)
Polyalthia longifolia (SW)
Eugenia jambolana (N)
Eugenia jambolana (SW)
T T T 1 l
0 0.5 1015 2

Fig 2: Estimation of Manganese in differen
sample of plants.
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Inthe case of Niestimation, high conc.was observed
in Cannabis (SW),Eucalyptus (N),Withania (N),
Polyalthia (SW) and Eugenia jambolana (SW)
comparison toCannabis (N), Eucalyptus
(SW),Withania (SW), Polyalthia (N) and Eugenia
jambolena N) (as show in Fig 3)

Cannabis sativa (N)
Cannabis sativa (SW)
Eucalyptus globulus (N)
Eucalyptus globulus (SW)
Withania somnifera (N)
Withania somnifera (SW) B Ni (ppm)
Polyalthia longifotia (N)
Polyalthia longifolia (SW)
Eugenia jambolana (N)

Eugenia jambolana (SW)

(l) Ol.5 5 1I.5 2I
Fig 3: Estimation of Nickel in different
sampleof plants.
In the case of Cr estimation, high conc.was observed
in Cannabis (N), Eucalyptus (N),Withania (N)
&(SW), Polyalthia (SW) and Eugenia jambolana
(N)&(SW) comparison toCannabis (SW), Euca-

lyptus (SW), and Polyalthia (N) (as show in Fig
4)

Cannabis sativa (N)
Cannabis sativa (SW)
Eucalyptus globulus (N)
Eucalyptus globulus (SW)

Withania somnifera (N}

Withania somnifera (SW) W Cr (ppm)
Polyalthia longifolia (N)
Polyalthia longifolia swW)
Eugenia jambolana (N)
Eugenia jambolana (SW)
o 10 20 30 50 50

Fig 4: Estimation of Chromium in different
sample of plants.

In the case of Co estimation, high conc.was observed
in Cannabis (N), Eucalyptus (N),Withania (SW),
Polyanthia (N) and Eugenia jambolana (SW)
comparison to Cannabis (SW), Eucalyptus
(N),Withania (N), Polyalthia (SW) and Fugenia
Jjambolena N) (as shown in Fig 5)

Cannabis sativa (N)
Cannabis sativa (SW)
Eucalyptus globulus (N)
Eucalyptus globulus (SW)
Withania somnifera (N)
Withania somnifera (SW) HCo (ppm)
Polyalthia longifolia (N)
Polyalthia longifolia (SW)
Eugenia jambolana (N)

Eugenia jambolana (SW)

Fig 5: Estimation of Cobalt in different
sample of plants.

In the case of Cd estimation, high conc.was observed
in Cannabis (SW), Eucalyptus (SW),Withania
(SW), Polyalthia (SW) and Eugenia jambolana
(N) comparison to Cannabis (N), Eucalyptus
(N),Withania (N), Polyalthia (N) and Eugenia
jambolana (SW) (as show in Fig 6)

Cannabis sativa (N)
Cannabis sativa (SW)
Eucalyptus globulus (N)
Eucalyptus globulus (SW)
Withania somnifera (N)
Withania somnifera (SW) W Cd (ppm)
Polyalthia longifolia (N)
Polyatthia longifolia (SW)
Eugenia jambolana (N)
Eugenia jambolana (SW)

T

T
0o 10

T T f ]
20 30 40 50

Fig 6: Estimation of Cadmium in different
sample of plants.
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Conclusions

In the present heavy metals estimation such as: Pb,
Mn, Ni, Cr, Co and Cdwas observed, which shows
that in case of lead conc. it was observedslightly in-
crease from Polyanthia (N) to Withania(N). In
case of Mn estimation, conc. was maximum ob-
served in Eucalyptus(SW) and minimum conc. ob-
served same in Withania (N) and Eugenia
Jjambolana (SW).The Eucalyptus(SW) was high
conc.observed and low conc. observed in Eugenia
jambolanain case of Ni. In Cr estimation was ob-
served feable decreased from Cannabis (N) to
Eugeniajambolana (N). In case of Co estimation.
conc. was maximum observed in Cannabis (SW)in
Comperision to other samples.
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SYNTHESIS OF SUBSTITUTED IMIDAZOLE DERIVATIVES AS
POTENTIAL ANTIBACTERIAL AND ANTICANCER ACTIVITY

POOJA SHARMA AND RAVI SHEKHAR

Abstract : Owing to the wide range of biological
activity of imidazole, the synthesis of imidazole from
p-aminophenol and aromatic aldehydes which are
having antibacterial and anticancer activity. Seven
Schiff’s bases were synthesized followed by, Seven
imidazole. All the reported title compounds were
synthesized. This reaction, it involved all the three
reactants getting cyclized simultaneously to form the
products. All the reactions were performed under
solvent conditions irrespective of whether the reagents
are liquids or solids using activated silica gel. The
activated silica gel was used in the above reactions to
absorb the water molecules generated during the
course of reaction. All the synthesized title compounds
were analyzed by initially performing thin layer
chromatography and further determining melting point.
Then the synthesized compounds were subjected to
spectral analysis such as NMR and Mass.. All the
analytical details showed satisfactory results.

Keywords : Imidazole, Schiff base, anticancer
activity, antibacterial activity

1. Introduction : It is evident from the preceding
account that imidazole derivatives possess a wide
spectrum of pharmacological activities like anti-
parasitic (Sharma,& Pathak, 2009) analgesic
(Sisko,& Mellinger, 2002), anti-inflammatory
(Sharma,& Pathak, 2010), platelet aggregation
inhibitory, antiepileptic (Kocabalkanli, & Schinazi,
2002), antitubercular (Puratchikodi, Nallu &
Gopalakrishnan, 2004), anti-HIV (Reddy et al, 1991),
antibacterial and anticancer activities(Sharma,&
Pathak, 2010; Kumar &Lown, 2005; Foroumadi,
Mirzaei & Shafiee, 2001) etc. Furthermore, they act
as inhibitors of p38 MAP (mitogen activated protein)
kinase, glucagon receptors and therapeutic agents
(Siddiqui et al 2005). In 1858, Debus reported the
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reaction between glyoxal and ammonia. Ever since,
this reaction became a novel route for the synthesis
of imidazole (Debus,&Chem, 1858). Later, a number
of articles have described the synthesis of imidazoles
and their medicinal significance(Sarshar, Siev, Mjalli,
1996; Balalaie& Arabanian, 2000; Usyatinsky, &
Khemelnitsky, 2000).

On the basis of the above observations, attempts have
been made to synthesize novel aryl imidazoles which
are incorporated with the chemotherapeutic
pharmacophores such as PABA (p-aminobenzoic
acid), INH (isoniazid) and p-amino phenol as possible
antibacterial and anticancer agents.

In view of the medicinal importance of imidazole as
anti-inflammatory, antiepileptic, antiamoebeic,
antitubercular, antibacterial and antiulcer agents, it was
worthwhile to study and synthesize such compounds
which possess imidazole moiety. It was pertinent to
investigate their structural modification. Early
antibiotics, which were developed by screening in the
1940’s and 1950’s and beyond, were all natural
products including Penicillin & Cephalosporin, which
have been an important source of antimicrobial agents
till today. Recent interest has been rekindled in the
screening approach by the discovery of naturally
occurring antimicrobial peptides. These include
peptides known as Cathelicidins, which are found in
mammalian skin and other tissues and pescidins, which
are found in the mast cells of fish. Another new route
for the development of natural products from soil has
been proposed.

(Sharma,& Pathak, 2010) Chemical synthesis can be
used to make fundamentally new structures that might
act at different bacterial targets to those already
identified. Drugs arising from such approaches
include the quinazolinones, oxazolidinones and
ketolides (Sharma, & Pathak, 2010).
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The overall problem with classic screening coupled
with assays that use actively multiplying bacteria is
that bacterial resistance arises soon after the new
antimicrobial agent is widely used in the community.
This means that it is necessary to produce new
antimicrobial agents that have different mechanisms
of action at regular intervals to meet the market
demand. Cancer (medical term: malignantneoplasm)
is a class of diseases in which a group of cells display
uncontrolled growth (division beyond the normal
limits), invasion (intrusion on and destruction of
adjacent tissues) and sometimes metastasis (spread
to other locations in the body via lymph or blood).
These three malignant properties of cancers
differentiate them from benign tumors, which are self-
limited, do not invade or metastasize. Most cancers
form a tumor but some, like leukemia, do not. The
branch of medicine concerned with the study,
diagnosis, treatment, and prevention of cancer 1s
oncology. (Sharma & Pathak, 2009)

2. Material and Method
Table I : General Properties of Imidazole

Systematic name 1,3-diazole

Others name Imidazole
1,3-diazacyclopenta-2,
4-diene

Molecular formula C,H N,

Molar mass 68.07726

Appearance ‘White or pale yellow

Density 1.116 = 0.06 g/cm3

Solubility in water Miscible

Melting point 362-364 K

Boiling point 529 K

Composition C (52.93%), H (5.92%),
N (41.15%)

Average Mass 68.0773 Da

Scheme

HOON M, OHC_@“

Aromatic aldehydes
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Y R

Schiff's base

0
N 0
[satin
NH,0AC
N —\_R
T\
N
H
OH
1. R = 2-hydroxy
2. R = 3-hydroxy
3. R = 4-hydroxy
4. R = 2-chloro
5.R=H
6. R = 4-chloro
7. R = 3-nitro

Preparation of substituted imidazole conv:[C]. glacid
acetic acid, dichloromethane and silica gel. reflused:
6 hr at 50-60° C. Conv: [D]. isatin, ammonium aceta.
refluxed with stirring 6 hr at 50-60° C.

2.1. Procedure

STEP-I : Preparation of schiff’s base fromp
aminophenol and aromatic aldehyde
Equimolar amounts (0.01 mole) of p-uminophcnol ard
aromatic aldchyde were transferred to a 250-mL {14
bottom flask containing 1.5 ml of glacial acetic acid
t(.) serve as a solvent along with dichloromethane and
silica gel, then refluxed with stirring for about 6 hr&
50-60° C. After completion of the reaction. the reaction
mixture was allowed to cool to give a corrc«\'P‘mding
product. The completion of reaction was monitere
by running TLC using 10 ¢ methanol in chlorofor®”
as. a solvent. Based on the TLC data the reactic?
mixture were withdrawn and without the
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workup the reaction mixture were used for the next
step.

STEP-II : Preparation of imidazole compounds
from schiff’s Bases

Schiff’s base (0.01 mol), isatin (0.01 mol) and excess
of ammonium acetate (1mol, added in 3 parts) were
transferred into a 100 ml beaker, then refluxed with
stirring for about 6 hr at 50-60° C. After completion
of the reaction, the reaction mixture was allowed to
cool to give a corresponding product. The completion
of reaction was monitored by through TL.C using 10%
methanol in chloroform and 1 to 2 drops petroleum
ether. Then the reaction mixture was washed with 2
x 5 ml of water to remove traces of any unreacted
ammonium acetate, further extracted with ethyl
acetate and finally recrystallized from 70 % methanol
in water.

2.2. Determination of melting point range

Melting points of the newly synthesized compounds
were determined by open capillary method using the
melting point apparatus. Compounds were placed in
one end sealed capillary and placed in the cave made
for the capillary. Thermometer was placed in the cave.
The temperature at which compounds start melting
to the temperature at which it completely melts, was
recorded as the melting point range.

2.3. Thin layer chromatography of compounds
Thin layer chromatographic analysis of compounds
was performed on silica gel-G coated glass plates.
The adsorbent silica gel-G was coated to a thickness
of about 0.3 mm on previously cleaned TLC plates
by pouring method. The plates were placed in hot air
ovenat 105 °C for 30 min. The solution of compounds
was applied as a spot on the activated plate about
2cm above from the lower edge. The mobile phases
were selected according to the polarity of the
compounds Chloroform: Methanol (9:1) was used as
mobile phase. The spots were visualized by exposure
to iodine vapors.

2.4. Solubility studies

Various solvents such as water, ethanol, chloroform,
ether, benzene, carbon tetrachloride, dimethyl
formamide (DMF) and dimethylsulphoxide (DMSO)
were taken for dissolving the intermediates and final
products. 10 mg of each compound was weighed and

added to 10 ml of each solvent individually taken in
50 ml beaker.

Spectral analysis
2.5. H NMR Spectral analysis

'"H NMR Spectra of compounds was recorded on
Bruker Advance II 400 NMR in DMSO using TMS
as internal standard (Chemical shift d in ppm).

2.6. Mass Spectral analysis

Mass spectrum of the compounds was obtained using
MS (Schimadzu-2010AT, Software-class VP).

3. Result and discussion

Owing to the wide range of biological activity of
imidazoles, we synthesize imidazoles from p-
aminophenol and aromatic aldehydes which are having
antibacterial activity. Seven Schiff’s bases?® were
synthesised followed by, Seven imidazoles (Compound
No. SP1 to SP7). All the reported title compounds
were synthesized. This reaction, it involved all the
three reactants getting cyclised simultaneously to form
the products.

All the reactions were optimized for both the
temperature and reaction time conditions. All the
reactions were performed under solvent conditions
irrespective of whether the reagents are liquids or
solids using activated silica gel. The activated silica
gel was used in the above reactions to adsorb the
water molecules generated during the course of
reaction.

All the synthesized title compounds were analyzed
by initially performing thin layer chromatography,
determining melting point and solubility studies (shown
in table-II and III) All the analytical details showed
satisfactory results. All the synthesised compounds
were screened for antibacterial activity against gram
positive bacteria and gram negative bacteria. All
compounds showed antibacterial activity 100 pg
concentration. SP1 is more potent against Escherichia
coli, whereas compound SP6 is more potent against
Bacillus subtilis(shown in table-VII) All the synthesised
compounds were screened for in vitro anticancer
activity using DLA cell lines. Compounds showed
moderate CTC50 values under in vitro anticancer
screening using DLA cell line. Compounds showed
good CTC50 values under in vitro anticancer screening

using cell line
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Table-II : Physical and analytical data of compounds (SP1-SP7)

Comp. Molecular Molecular R; M.P
No. formula Weight value (°C)
SP1 C,,H;sN3;0, 341.36 0.70 102
SpP2 C,,HsN;0, 341.36 0.71 136
SP3 C,HsN;0, 341.36 0.70 185
SP4 C,,H,,CIN;O 359.81 0.69 222
SP5 C,,H,,CIN;O 359.81 0.72 270
SP6 C,H;,N,O; 370.36 0.71 300
SP7 C,H;sN;0 325.36 0.73 200

Table-III : Solubility of synthesize compounds

Compound Water | Methanol | Chloroform | Ether Benzene Carbon DMF | DMSO
no. Tetrachlo-
ride
SP1 Insoluble Soluble Soluble Tnsoluble | Insoluble | Insoluble | Soluble Soluble
SP2 Insoluble Soluble Soluble Insoluble Insoluble | Insoluble | Soluble | Soluble
SP3 Insoluble Soluble Soluble Insoluble | Insoluble | Insoluble | Soluble Soluble
SP4 Insoluble Soluble Soluble Insoluble Insoluble | Insoluble | Soluble | Solubl
SP5 Insoluble | Soluble Soluble Insoluble | Insoluble | Insoluble | Soluble Soluble
SPo6 Insoluble | Soluble Soluble Insoluble | Insoluble | Insoluble | Soluble | Solubl
SP7 Insoluble Soluble Soluble Insoluble | Insoluble | Insoluble | Soluble Soluble

Table IV : Antibacterial activity of synthesized compounds showing zone of inhibition

Escherichia coli Bacillus subtilis
CONC. 25ug mi'!  50pg mi! 100pg mlI'!  25pg ml! S50pg ml! 100pg ml!
SP1 7.6x0.12  11.7%0.07 12.4+0.17 5.5+0.14 6.1+0.15 7.6320.10
SpP2 5.7+0.15 7.6+0.08 10.6+0.05 8.4+0.10 9.6+0.08 11.5£0.23
SP3 3.5+0.05 5.1x0.11 7.1£0.06 6.3+0.18 8.5+0.15 10.1£0.05
SP4 4.3x0.11 5.7x0.15 7.6+0.05 5.3+0.23 7.7+0.04 9.7+0.03
SP5 5.3+0.17 8.4+0.08 12.3+0.20 8.120.15 9.6+0.12 11.6:08
SP6 3.7+0.08 5.5+0.10 7.4+0.14 11.4x0.21 13.5x0.16 15.7+0.1
) SP7 " 75+0.11  8.6+0.14 9.6+0.16  8.1x0.14  9.320.13  11.420.05
moxycillin - 23.3+0.13 - . 37,5&

T . . . .
able V : The yield and time (hr) duration of different intermediate compounds
Compound No. IUPAC name

Molecular structure Time (hr) | Yield

(0
SP1. 4-(E)- (2- N 6 70.1
, :
hydroxybenzyliden HoON
eamino) phenol \
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- - - OH
SP2. +EB)- 6 ) HO_Q_N 6 72.3
hydroxybenzyliden \
eamino) phenol
SP3 4-(E)- (4- 6 754
hydroxybenzyliden " "\
eamino) phenol ﬂw
SP4. 4-(E)- (2- a 6 711
chlorobenzylidenea "o "\
mino)phenol
SPs. 4-(E)- (4- . ) 6 70.3
chlorobenzylidenea \ < > .
mino)phenol
SP6. 4-(E)- (3- o | NO, 6 69.1
nitrobenzylideneam \\_@
ino)phenol
SP7. 4-(E)- o . 6 72.5
(benzylideneamino) \\_@
phenol
Table-VI : The yield and time (hr) duration of different final compounds
Compound No. IUPAC name Molecular structure Time (hr) Yield
(%)
SP1 2-(2-hydroxyphenyl)- Ho 6 525
3-(4-hydroxyphenyl) my@
imidazo (4,5-b)indol H ©
OH
SP2 2-(3- hydroxyphenyl)- HO 6 51.0
3-(4-hydroxyphenyl) Cd“@
imidazo (4,5-b)indol N N
OH
SP3 2,3-(4- dihydroxy oH 6 50.97
phenyl)imidazo Qj\“\}_d
(4,5-b)indol N
H
OH
S
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SP4 2-(,2-chlorophenyl)-3- ) or 6 6035 |
(4-hydroxyphe.ny1) mNH ;
imidazo(4,5-b)indol H ©
OH
_3- N 6 5025
SP5 2-(4-chlorophenyl) ©:_)(\/ <:> o
(4-hydroxyphenyl) )
imidazo(4,5-b)indol
OH
SP6 2-(3-nitrophenyl) N C 6 60.22
-3-(4-hydroxyphenyl) OZN XN
imidazo(4,5-b)indol ©
OH
SP7 2-phenyl (3-(4- N\\/ < > a 6 61.20
hydroxyphenyl)imidazo (IJ\N
H
(4,5-b)indol
o |

3.1. Spectral analysis

NMR and MASS values for the synthesized
compounds.

Comp.SP1

g
3

NMR (DMSO) d: 5.3 (s, 2H, Aromatic OH),
6.7-7.52 (m, 12H, Ar-H), 9.7 ppm (s, 1H, NH).

MS (M/Z): M+1 peak found, 340.1 (M+1 peak
calculated, 341).

Calcd. for C,H,;N,0,: C,73.89; H, 4.43; N,
12.31; 0, 9.30.

Comp.SP2
N,
Cr—0
N N
H

OH

AUJR-S

NMR (DMSO) d: 5.3 (s, 2H, Aromatic OH),
6.7-7.52 (m, 12H, Ar-H). 9.9 ppm (s, 1H. NH).

MS (M/Z): M+1 peak found, 340.1(M+1 peak
calculated, 341).

Calcd. for C,H,(N;0,: C. 73.89: H. 443N,
12.31; O, 9.30.

Comp.SP3

N
<O
N N
H

OH
NMR (DMSO) d:.5.4 (s, 2H. Aromatic OH!
6.7-7.52 (m, 12H. Ar-H), 10.2 ppm (s, 1H. NH)

MS (M/Z): M+1 peak found, 3-40.1 (M+] ek
calculated, 341).

Caled. for C,,H {N,0,: C. 73.89: H. 443N
12.31; 0, 9.30. S

Comp.SP4

ci
\\
N
H
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NMR (DMSO) d: 5.2 (s, H, Aromatic OH), 6.7-7.52
(m, 12H, Ar-H), 9.6 ppm (s, 1H, NH).

MS (M/Z): M+1 peak found, 358.1 (M+1 peak
calculated, 359).

Caled. for C21H14 CLN30O: C, 70.10; H, 3.92; CL,
985:N, 11.68; 0,4.45

Comp.SP5

N
H i
OH
NMR (DMSO) d: 5.3 (s, H, Aromatic OH), 6.7-7.52

(m, 12H, Ar-H), 9.8 ppm (s, 1H, NH).

MS (M/Z): M+1 peak found, 358.1 (M+1 peak
calculated, 359).

Caled. for C, H,, CLN,O: C, 70.10; H, 3.92; CL,
9.85;N, 11.68; 0, 4.45.

Comp.SP6

NO,
N :: f
\
N N
H

OH

NMR (DMSO) d: 5.2 (s, H, Aromatic OH), 6.7-8.32
(m, 12H, Ar-H), 9.14 ppm (s, 1H, NH).

MS (M/Z): M+1 peak found, 370.1 (M+1 peak
calculated, 370.11).

Caled. for C, H,; N,05: C, 68.10; H, 3.81; N, 15.13;
0, 12.96.

Comp.SP7
H ©
OH

NMR (DMSO) d: 5.2 (s, H, Aromatic OH), 6.7-7.52
(m, 12H, Ar-H), 9.6 ppm (s, 1H, NH).

MS (M/Z): M+1 peak found, 325.1 (M+1 peak
calculated, 325.12).

Caled. for C21H15 N30: C,77.502; H, 4.65; N, 12.91;
0, 4.92.

3.2. Anticancer Screening

Short-term anticancer activity of the newly synthesized
compounds were assessed by determining the
percentage inhibition of Dalton’s Lymphoma Ascites
cells (DLA cells) and using Tryphan blue dye
exclusion technique. DLA cells were cultured in the
peritoneal cavity of healthy albino mice by injecting
the suspension of DLA cells (1 x 106cells/ml)
intraperitoneally. The cells were withdrawn from the
peritoneal cavity of the mice between 15-20 days with
the help of sterile syringe.

3.3. Antibacterial screening Determination of
zone of inhibition by cup plate method

The synthesised compounds were subjected to in vitro
antibacterial screeningby agar plate method for
determining the bacterial growth inhibition at the
concentration of 100 pg/well

Bacteria’s used

Bacillus subtilis (Gram positive)

Escherchia coli (Gram negative)

Standard drug used

Amoxycillin

Solvent (Control)

DMSO

Culture media

Nutrient Agar

The synthesized compounds were subjected to
antibacterial screening by agar plate method. The
minimum inhibitory concentrations of the active
compounds were estimated serial dilution technique.
The antibacterial activity of synthesized compounds
was tested against gram positive and gram negative
bacteria.
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MPLEMENTATION OF QUANTUM GATES USING MATLAB
FOR QUANTUM NEURAL NETWORK

KISHORI RADHEY & MANU PRATAP SINGH

Abstract:

In this work, we are exploring the possibilities to use
the Quantum Gates for the Quantum Neural Network
Modelling. Since the Quantum information can be
processed as a Unitary Operation, the Quantum Gates
are used as Unitary Matrices, defining the reversible
Quantum Operations. We have applied various
Quantum Gates to implement the mathematical model
of Quantum Neural Network using the MATLAB and
analysed the suitability of each to select the Quantum
Gate as an operator for the Quantum Neural Network
(QNN). Results obtained using the Operators are
compared and problem occurred during the
implementation of Quantum Neural Network are
discussed.

Keywords : Quantum Gates; Entanglement; QNN;
Perceptron

1. Introduction : With the overwhelming success in
the field of quantum information in the last
decades,quantum entanglement (Feynman, 1982) has
played a vital role in the fields of quantum information
theory (Shor, 1994;Grover, 1997) computers (Simon,
1997):, universal quantum computing network (Ezkov,
Nifanava, and Ventura, 2000), teleportation (Li, Nie,
Hong, Yi, and Huang, 2008), dense coding (Huang,
Li, and Nie, 2009; Li, 2012), geometric quantum
computation (Wang,Wu, Feng, Kwek, Lai, Oh, and
Vedral, 2007; Wang,2009) and quantum cryptography
(Jennewein, Simon, Weihs, Weinfurter, and Zeilinger,
2000; Naik, Peterson, White, Burglund, and Kwiat,
2000;Tittel, Bendel, Zbinden, and Gisin, 2000). The
reason behind its consideration is the fact that since
quantum states exist as superposition, these
correlations exist in superposition as well and when

Kishori Radhey & Manu Pratap Singh
Department of Computer Science,

Dr. B R. Ambedkar University, Agra (U.P.)
kradhey2011@ gmail.com,
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superposition is destroyed, the proper correlation is
somehow communicated between the qubits (Tan,
Zhang, and Li,2011). It is this communication that is
the crux of entanglement. Entanglement is one of the
key resources required for quantum computation and
hence the experimental creation and measurement
of entangled states is of crucial importance for various
physical implementations of quantum computers. The
generation of quantum entanglement among spatially
separated particles requires non-local interactions
through which the quantum correlations are
dynamically created (Smirne, Breuer, Piilo, and
Vacchini, 2010).

Ventura and Martinez have built (Ventura, and
Martinez, 2000).Quantum Associative Memory
(QuAM) is an important tool for pattern recognition,
where the stored patterns are considered as the basis
states of the memory quantum states. They used a
modified version of well-known Grover’s quantum
search algorithm (Grover, 1997) in an unsorted
database as the retrieval algorithm. Therefore, to
overcome the limits of this model to only solve the
completion problem by doing data retrieving from the
noisy data,Ezhov et al have used (Ezkov,Nifanava,
and Ventura, 2000) an exclusive method of quantum
superposition and Grover’s algorithm (Grover, 1997)
with distributed queries. Thus QuAM is the realization
of extreme condition of using many Hopfield networks
(Hopfield, 1982), each storing a single pattern in
parallel quantum universes. New situations like
Quantum Hopfield Networks and Quantum
Associative memory opened the doors for the
development of Quantum Neural Networks (QNN)
which are Artificial Neural Networks (ANN)
functioning according to quantum laws.In this paper
we have considered the conventional single layer
feed-forward neural network and propqsed its
equivalent single layer quantum percept’ron.The
perceptronisa fundamental building block for various
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machine learning models including neural networks
and support vector machines. In this paper, we are
presenting the basic quantum neural network models,
quantum gates(Ventura, 2001) and exhibit the method
of quantum perceptron neural network model for
generating the solution of pattern classification problem
for 2-qubit system.

2. Quantum Computing

A simple two- state quantum system is the basic unit
of quantum computation: quantum-bit (qu-bit) exhibits
the two states i.e 0> state and [1>state . Smallest
unit of information stored in a two-state quantum
computer is called a qu-bit. If there is a system of m

qu-bits, it can represent2™ states at the same time.

Qubit is simply a two-level system with generic state
as
h>=ol0>+PI1>, 2.1

a two-dimensional complex vector, where are complex
coefficients specifying the probability amplitudes of
corresponding states such that

lo? +1B? =1 2.2)
and the vector representation is

(24

B

Similarly the vector representation of 2 qubit in
superposition
!\u>=[oclIOO>+0L2IOO>+0c3IOO>0L4I00>],(2.4)
is '

Oy
Olo

[og op0ig 0 1 = |8 (2.5)
Oy

10> can be represented in 1-qubit system as [1 O]T
and 11> can be represented as [0 1]7 , whereas as we
know 0 in 2 qubit system is [00>, 1 is 101>, 2 is 110>
and 3 is I11>. Similarly werepresent O, 1, 2 and 3 in 2-

qubitas [10001,J0100]%,[0010]and [00 0 1]
respectively.

3. Quantum Gates

Quantum logic gate which acts on n qubits is
represented by a 2°x2" matrix that must be unitary in
nature. The term unitary is a category of matrices

1e. W = ¥ (complex conjugate). The action of

thellt).alitigular quantum logic gate can be obtained by
multiplying the corresponding matrix representation

of gate with vector of the quantum state.

There are various quantum gatesacting on a single
qubit, but some of the popular gates are as follows:
(1) Hadamard Gate (H Gate)

Here we show the notation and the unitary matrix of
a very important quantum gate — the Hadamard gate,
This is a “truly quantum” gate, which is used in our
proposed single layer feed-forward neural network

-5l

Handamard Gate
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Hadamard gate notation and its unitary matrix.
When gate H is applied to a basis quantum state [0
we calculate the output quantum statc by multiplying
its matrix by the vector of the input state:

_1_ 1 1|1 111 1 1
sl 4] - e

1 The output is therefore a superposition of basis states
a2(2) Pauli-X gate (NOT Gate, also known as bit flip
gate, or X) - This flips a bit from 0 to | and vice

P3yersa.
01
NOT = 1 0

&y
(3) Pauli-Y gate- It equates to a rotation around the
.Y-axis of the Bloch Sphere by p radians. 1t maps 0>t0
ill> and 1> to -il0>. It is represented by the Pauli Y

matrix:
[0 —i]
Y_—_ .
1 0

(4) Phase Flip. also known as Z (Pauli Z)-I equales
to a rotation around the Z-axis of the Bloch SPI
by p radians.The gate can be represented a5

7 1 0
0 -1
4. Quantum Perceptron Model

Aclassical perceptron | | with ninput channels X
, X and one output channel y, can be defined a8
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yzf(Z'}zlexj +b)

(4.1) wheref(-) is the perceptron activation function
and ware the weights tuning during learning process
and b is the

Xt—v‘io-*—ﬂ
) iy 4l LN _-F LN
2 Wi
_%_Xa

Wh
Xe Activation

function
b

Figure-4.1 : Classical Perceptron
The perceptron learning algorithm works as follows:
1. The weights wjare initialized to small random
numbers.
2. Apattern vector (x1, . . . ,xn) is presented to the
perceptron and the output y generated according
to the rule (X).
3. The weights are updated according to the rule
wi(t+ 1) = wj(t) + 2(d - y)xj , (4.2)
whereitis discreet time, d is the desired output provided
for training and
0<n<lis the step size.
Itwill be hardly possible to construct an exact analog
ofthe nonlinear activation function f, like sigmoid and
other functions of common use in neural networks,
but we will show that the leaning rule of the type (A)
is possible for a quantum system too.
Consider a quantum system with n inputs Ix1>, .. .,
Ixn>, and the output ly>derived by the rule

wherew become 2 x 2 matrices acting on the basis
§l0>, I1>), Fis an unknown operator that can be
Implemented by the network of quantum gates.

Consider the simplistic case with F = 1 being the identity

operator. The output of the quantum perceptron at
the time rwill be

)= FY 2 w,0)]x;) (44)

Inlanalogy with classical case, let us provide a learning
nule

w(t+1) = w. () + 1 (|d> -|y@® > <xj | *

where s the desired output.

. gate-Quantum perceptron model
this proposed approach we consider the quantum
Perceptron based on hadamard gate. We applied states

|x,) and |xy)as inputs. These is one qubit

representation of a state that can be either 10> or 11>.
Then hadamard gate (h) acting on one qubit state, is

applied separately on each state and new states
|hx1> and|hx2> are obtained. These states are further
entangled using tensor product such as
|x) = (| hxy) ®|hxy)) . On the other hand tensor

product is again operated upon two h gates to obtain
the equivalent H gate for 2-qubit states as H = (h®h),

since states |x; )and |x, )are already entangled and
resultant state is in 2-qubit now. Now State | X) is

passed through H gate and finally output state |Y )is

obtained by applying the sigmoidal activation function
f such as|y) = f[| HX)] Here |y) is the actual
output. Then error e is calculated by subtracting the
actual output from desired or target output T. After
calculating the error, we will updatethe H gate as H=H
+ e.XT. After this again state ‘X > is passed through
updated H gate. Figure 4.2 describes the entire

w>— 0K
1 [X> = (hlx:>®h[x=>)
> —__—

| h|x=>

[HX> ly>

Figure-4.2 : H gate Perceptron Model
X = (|hxy) ®|hxs)) (4.6)

H=(h®h) 4.7
Generalized H gate for n qubit system can be obtained
using the following equation

H=h®*" (4.8)
Now the state | X > has to be passed through H gate
and the sigmoidal activation function is performed over
| HX >, as follows

|9)=F[1HX)]
which could also be written for 2-qubit system, as
shown below

4.9)
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|y>=f[H[|hx1>®|hx2>ﬂ (4.10)

5. Results
Our proposed H-gate Quantum Perceptron Neural

Network is able to classify various linear and non-
linearly separable problems. This model can solve
pattern classification for 2-qubits, 3-qubits and can
also be further extended.
(1) AND Problem:-AND problem can be solved in 2
qubit system

AND Operation

X, X, T
0 0 0
0 1 0
1 0 0
1 1 1

Table-5.1(a) : Classical implementation of
AND operation on x, and X,.

Quantum (Vector) Representation of AND operation

|21) |x2> T

[1o]"” [1o1* [1000]T
[1oy” o117 [100017
0117 [ro1r [1000]T
o117 0117 [0100]°7

Table-5.1(b):-Vector representation

First consider the state lx,> and lx,> as 11> and 10>
which could be represented as

x> =0 1]Tand x> = [1 0]"

V21 -
After passing lxi) and}x,} through h gate separately,

e )= 7502 |~ oo

1[1 0.7071
and |xy =—\: ]:
) J2|-1{"|-0.7071

Now the entangled state of

1-qubit hadamard gate (h) = _1_\1 1 ]

' and would be
achieved using the equation (4.6)

1 0.5
11-1 0.5
|X7”§ 1| |05
~1] |-05

Next is to calculate the H gate acting upoﬁ state in 2-
qubit system, which could be achieved as shown below

H=heh
11 1 11 1
H=-"*—= ® —=
JEL —J Jﬂl—J
11 1 1
H = 1 -1 1 -1
1 1 -1 -1
1 -1 -1 1

The state | X'} is passed through H gate and output|y)

is obtained using equation(4.9), whichis

0

ly) =

0
1
0

While from third row of table-4.2, we can st¢ that
is obtained using equation(4.9), which is

o o o

Now error would be calculated using cquation(4.12)
and H gate would be update using equation (413!

This updated H is again applied on|X) and output s
obtained by applying equation(4.9). whichis

|¥) =

o o ©o -

This is the same as target output.
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The same Process is repeated for each pattern, but
strctly using the same H gate, which would be updated
for each pattern when required.

The final matrix obtained after learning to solve AND
problemis

15 05 05 -0.5

05 -0.5 -05 0.5
H={ 0 O 0 0

0 0 0 0

Here the H is not unitary so that it is reflecting the
process as non-evolutionary.

6. Conclusion : The perceptron is a fundamental
building block for various machine learning models
including neural networks and support vector
machines. We have considered the conventional single
layer feed-forward neural network and proposed its
equivalent single layer quantum perceptron. We have
presented the basic quantum neural network models,
quantum gates and exhibited the method of quantum
perceptron neural network model for generating the
solution of pattern classification problem for 2-qubit
system.Further we have successfully exhibit the
cassification problem by lincarly separable pattern.
Ithas also been observed that our proposed model is
able to generate the classification to non-linear
separable patterns.
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PROBOTICS : TRANSFORMING HUMAN HEALTH

AND WELLBEING

JAGRITI SHARMA

Abstract : The field of probiotics has emerged as a
new discipline with an application in boosting human
health as a prophylactic and as an alternate to antibiotic
therapy. Probiotics are beneficial gut-microbes
triggering an inflammatory response to pathogenic
organisms, antimicrobials production and homeostasis
of the immune system so resulting into an approach,
to promote thegut health. This review is an attempt to
summarize the role of probiotics in improving human
health and well being.
Keywords : Probiotics; Health; prophylactic;
homeostasis; therapy
Introduction : The human gut microorganisms that
live within us have taken on a new edge in recent
times with a greater understanding of our close
symbiotic relations. The gut microbiota is an ecosystem
formed with a variety of ecological niches, made from
several bacterial species in close contact with the
intestinal mucosa or epithelial interface occupying
approximately 250-400m?. These microbes which are
popularly called probiotics may include bacteria, fungi,
viruses and many other prokaryotes and eukaryotes,
which provide marvelous metabolic and enzymatic
capabilities to benefit the host physiology. Probiotics
and their genes are redefining what we call a healthy
steady state through their numerous metabolic and
immunologic pathways. These arefound to be useful
in preventing diarrhea, Pouchitis, ulcerative Colitis,
abc‘iominal pain and even the risk of colon cancer in
%lmmal. m(?dels.The Host and gut microbiome
interaction is c.or‘nplex and condition-specific further
the advent.of blon_lformatics and gnotobiotic facilities
?r?t‘;allrt(i);rll(sle(}r i\i];d:;fes of possible gut microbiome
. iew explores the roles of this

Jagriti Sharma

Department of Microbiolo i i
gy, School of Life Sci
Dr. B.R. Ambedkar University, Agra e

E-mail : microjagriti @ gmail.com.

microbiome upon human health.

History : According to Fuller, Probiotics are defined
as “A live microbial food supplement which
beneficially affects the host animal by improving its
intestinal microbial balance”(Fuller, 1989). Probiotics
are available in form of the dietary supplements such
as powders, capsules, and tablets. Probiotic must be
resistant to gastric juices and bile under conditions in
the intestines. The important genera of Probiotics
include Lactococcus, Bacillus, Streptococcus,
Saccharomyces,Clostridium and non pathogenic
Escherichia.

The pioneer is attributed to Eli Metchnikoff, the
Russian born Nobel laurcate working at the Pasteur
Institute at the beginning of the 20™ century.
Metchnikoff observed that Bulgarian peasant
depended largely on fermented milk by Jactic acid
bacteria was exceptionally long lived. Metchnikoff
himself used sour milk fermented with bacteria be
called “Bulgarian Bacillus™ and noticed health
benefits. Metchnikoff in his 1907 opus The
Prolongation of Life : Optimistic studies. proposed
that ingesting microbes could have beneficial effects
for human beings., especially to treat GIT diseases
(Metchnikoff, 2004). According to Metchnikoff
Proteolytic bacteria such as clostridia. produce toxic
substances including phenols. indols and ammonil
which were responsible for the intestinal "aut0
intoxication™.

Henry Tissier, a French Pediatricians. isolated
bacterium named Bacillus 1)ifidm‘('omnmnis. He
suggested that administration of these bacteria © the
patients will normalize their gut. In 1917, German
Professor Alfred Nissleisolated a strain of Escherichia
cali from the feces of a soldier and used the
Escherichia cali Nissle 1917 strain in 3¢
gastrointestinal infectious Salmonellosis 4

shigellosis. The first clinical trial was pcrformed in
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1930s regarding the effect of Probiotics on
constipation.

n the 1950s, a Probotic product was licensed by the
United States Department of Agriculture as a drug
for the treatment of Scour (E.coli infection) among
pigs (Orrhage et al, 1994). Mann and Spoerig reported
fhat people who used fermented yogurt with wild
srains of Lactobacillus sp. had very low values for
blood serum cholesterol (Mann and Spoerig, 1974).
In 1975, it was reported that Lactobacillus
acidophilus added to infant formula decreased levels
of serum cholesterol. Many studies showed control
of serum cholesterol levels in adult human by
Lactobacillus acidophilus (Gilliland et al, 1985; 1994
andGill and Guarner, 2004). In 1994, probiotics were
deemed to be the next most important immune defense
system when commonly prescribed antibiotics were
rendered useless by antibiotic resistance (Kailasapathy
and Chin 2000; Levy 2000)Besides the gencra
Lactobacillus and Bifidobacterium other important
probiotic preparation include Bacillus sp; yeasts (eg-
Saccharomyces cerevisiae and
Saccharomycesboulardii) and filamentous fungi (eg-
Aspergillus oryzae, Entero Coccusfaecium,
Pediococcus, pentosaccus, P.halophilus, P.
clamnosus, clostridium, C.butyricum,
Septococcus faecalis)etc.

Mechanism of action : There are three basic
mechanisms through which orally ingested good
?ﬂCteria confer their positive effect in a host: (i)
imunomodulation e.g., induction of cytokines (ii)
seeretion of antimicrobial substances which suppress
the growth of harmful bacteria (Fuller 1991) and (iii)
‘ompetitive exclusion of GIT pathogens e.g.,
“mpetition for adhesion sites. There arc fair evidences
that B, subrilis spores enter the Peyer’s patches and
Mesenteric lymph nodes (MLN). by moving across
Meells (Duc et a1 2003). It was reported that human
n?onf)c}’tes stimulated with B. subtilis spores. produced
Sgnificant levels of [L-14 and TNF-a(Oggioni et al,
.2003)'IFN-? is also produced during inflammation as
i.STNF'a’ whose production by macrophages has been
ﬁg;d with chronic diseases (Dornand ct.ul 2()()2,‘
Cdlul};reE al. 1994). IFN-‘? acts as an activaior of
Which i‘ESPOUSC:S, particularly the Thl response

» 8 responsible for stimulating phagocytosis.
€ Tesponses indicate that there is an innate

mm . ‘
m Une response and secretion of 1FN- by blood
Ononuclear cells.

\

Bene‘fi?ial effects on Human : Administration of
probiotics is generally considered safe because they
are identicalto the micro organisms present in
gastrointestinal tract and normal flora of the human
being. There is a list of clinical trials in children and
adults which have assessed the effects of probioticsin
the prevention and control of both acute and chronic
gastro intestinal disorders, in addition to non-intestinal
diseases such asatopy. Also probiotics have been found
to enhance the antagonistic activity of antibiotics
(Sharma & Chauhan 2014; Sharma et al.,
2014).Besides Probiotics are reported to be helpful in
treating diarrhea, reducing cholesterol, managing,
diabetes, preventing osteoporosis and putting relief.
Infectious Gastroenteritis : Probiotics were found
to reduce the duration as well asthe frequency of
diarrheal episodes (Van Nielet al, 2002). Probioticsare
capable of decreasing the excretion of rotavirus in
the stool (Oberhelman, et al,1999), helping to reduce
the spread of the virus. Data confirming the
effectiveness of supplementation with probiotics in
the treatment of gastroenteritis in children have also
been analyzed in a recent review (Guarino et al, 2009)
also Lactobacillus casei subsp. rhamnosus GG,
Lactobacillus acidophilus,Lacto bacillus delbrueckii
subsp. bulgaricus, Bifido-bacterium bifidumand
Streptococcus thermophilus.

Antibiotic-associated Diarrhea : Many antibiotics
can induce, diarrheaeg. cephalosporins, aminopeni-
cillin therapies, aminopenicillin combined with
clavulanic acid, and clindamycin (Szajewskaet
al.,2006)The incidence of antibiotic-associated
diarrhea (AAD) ranges around 5% and 30%
(Szymanski et al.,2000). A number of specific strai.ns,
including Lactobacillus GG, S. baulardii, ,
L.reuteriBifidobacteria spp., and others, have been
shown to have significant benefit for diarrhea
(Gorbach, 2000; Benchimo! & Mack,2004), t}raveler.’s
diarrhea (Hilton, et al.,1977) and diarrhea disease in
young children caused by rotavirus (Sgouras et
al.,2004).

Necrotizing Enterocelitis : It has‘been reported
that probiotic therapy reduced the qsk of NEC by
approximately 2/3 and reduced the risk of all-cause.
mortality by 50% (Alfaleh and Bassler, 2008;
Deshpande et al, 2007).

Lactose Intolerance : Lactic acid of the yoghu.rt
removes the symptoms of lactose in.to'lerance in
Jactose-deficient individuals. The beneficial effects
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appears to be a consequence of the lactic acid bacteria
in fermented milk increasing lactose activity in the
small intestine (Fernandes et al, 1987).

Hepatic diseases : Hepatic encephalopathy (HD)
is a life threatening liver disease. Probiotic strains
Streptococcus thermophilus, Bifidobacteria, L.
plantarumlL. acidophilus, , L. casel, L.
delbrueckiibulgaricusand E. faecum containing
therapeutic effect have multiple mechanisms of action
that could disrupt the pathogenesis of HE and may
make them superior to conventional treatment and
lower portal pressure with a reduction in the risk of
bleeding (Nanji et al, 1994, Cunningham-Rundles et
al, 2000; Solga 2003).

Arthritis : It is reported that inflammation associated
with rheumatoid arthritis may be modulated by the
use of probiotics (Marteau et al, 2001). 30 patients
with chronic juvenile arthritis were randomly allocated
to receive Lactobacillus GG or bovine colostrums for
a 2-week period, It was noticed that GI tract becomes
permeable and serves as a link between inflammatory
diseases of the GI tract and extra-inflammatory
disorder such as arthritis

Crohn’s Disease : The results of probiotic trials in
crohn’s disease are mixed. It was found that E. coli
Nissle was superior to placebo in preventing relapse
of crohn’s disease after induction of remission by
standard medical therapy . A pilot study of
Lactobacillus GG reported benefit in pediatric
patients with active crohn’s disease with successful
tapering of steroids in 3 of 4 patients (Guandalini, 2002)
Pouchitis : The inflammation of ileal pouch termed
as pouchitis due to colectotomy mayoccure in upto
50% of patients A double blind, Placebo-controlied
trial showed that daily administration of a combination
of 4 Lactobacillus species, 3 bifidobacterium
species, and 1 Saccharosolivarium- species (VSL
3) for 9 months prevented relapse of chronic pouchitis

after induction of remissions by antibiotics (Gionchetti
et al, 2000).

Allergies : The exact mechanism is not known but
premise‘ is based upon the ability of lactobacilli to
reverse increased intestinal permeability, enhance gut
specific Ig A responses, promote gut barrier function
through restoration of normal microbes and enhance
transforming growth factor B and IL-10 production
as well as cytokines that promote production of Ig E
fmtibodies (Kalliomaki et al, 2001; Isolauri 2001). It
is still not clear that whether the T.he’lper-].is
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enhanced or T-helper-2 is reduced. Certain microbes
can generate the counter regulatory T-helper cell
immune responses, indicating the use of specific
probioicmicro organisms could redirect the polarized
immunological memory to a healthy one (MC Cracken
and Lorenz, 2001).

Anti-carcinogenic Effect : The activity of the
enzymes that convert procarcinogens into carcinogen
is after used as an indicator of the effect of probiotics
on the intestinal micro flora (Aso and Akazan 199)
and consumption of L. casei might delay the
recurrence of bladder tumors (Aso and Akazan 1992
Aso et al, 1995), but this finding awaits confirmation,
There is some evidence that cancer recurrences at
after sites, such as the urinary bladder can be reduced
by intestinal instillation of probiotics including L
caseishirota(Aso ct al, 1995). In vitro studies with L
rhamnosus GG and Bifidobacteria and in vivo study
using L. rhamnosus strains GG and LC-705 as well
as Propionibacterium sp. showed a decrease in
availability of carcinogenic aflatoxin in the lumen (El
Nezami et al, 2000; Oatley et al. 2000).

Immuno deficiency : The effect of probiotics on
the immune response been reviewed widely (Perdigon
and Alvarez 1992; Tomioka et al., 1992; Malinetal;
1997: Mc Cracken and Gaskins 1999; Mc Naughtet
al., 2005). It is noticed that children with HIV infection
suffers with malabsorption and has frequent episodes
of diarrhea. Administration of L. Plantarum 299vca
be given safely to immuno compromised hosts, may
have a positive effect on immune response. and has
the potential to improve growth and development. The
immune response may further be enhanced when o
or more probiotics are consumed together and work
synergistically, as seems to be the case when
Lactobacillus is administered in conjunction with
Bibidobacteria(Cunningham Rundles et al. 2000).

Conclusion : We have just begun to explore the word
of probiotics and their effects on us. Extensive and
exhaustive studies of intricacies of the probiotics. out-
dysbiosis and synbiotics, with human health are
required for better management of human health and
its well being. The future will require nulllidiscipliﬂ@
approachto decode the chemistry this fascinaling
world.
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{EALTH STATUS AND NUTRIENT INTAKE OF YOUTH USING

IFRBAL GREEN TEA

ARCHANA SINGH, TRAPTI SEN

Abstract : Herbal green tea is all the rage for the
mny medicinal qualities they are supposed to pos-
wss. Health-oriented individuals are turning to herbal
geen tea as alternative to catfeinated beverages such
weoffee, tea, and cocoa and for low-caloric supple-
ments. It's claimed they can help with everything from
esing a cold and indigestion to fighting infection
adnausea. Dietary and lifestyle behaviors among
aolescents are risk factors for several chronic dis-
ases inadulthood. Thus,the objective of the study to
asessment of health status and nutrient intake of
jouth using of herbal green tea. Multistage stratified
ridom sampling technique was used for selecting
110 youths of age group 20-35 years in Agra district.
Significant effects of herbal tea were observed on
tehealth in youth.
Tbles - 07 Figures : 0 References @ 11
Keywords ; Dietary habits, Herbal Green Tea or
Herbal Tea, BMI
I‘ﬂFrOduction : Herbal Green Tea is a healthy & de-
1{“0115 b?\'erage with the natural flavors and wide va-
™ty available which don't need to be sweetened, like
0y people do with black tea, or milk which may
zlfltle(:]o}:;:lhl?ne\??[io?d@nt IC\:C]. Herbal green teas are
i, heclpino l amm.? and mlnci‘rals.ns \‘vcll'zxs antioxi-
T g hastreo [.)r'(:\cnt dcﬁcncncnc.s: in ~dxc.t. Herbal
Wi ceved so much ucclzum. for its h'culth
S 1sn't really a Tea at least not is the strictest
%1s¢ of the worl \ il. Gi
e orld(Rodale,1987). Herbs (.Busnl, Gin-
" €%¢) when made as teastrength. nourish and en-
enthe whole body < A . .
. ﬂutriti()n((j}o] y thr()'ugh )thcnr :s‘Llpply of powerful
Vi ich i g ‘“{“S‘Xlil() é»qumv, 2005).They arc
1oxidants, which help keep the levels

Archang Singh, Trapti Sen

tpart N . .
nstimmem of Food & Nutrition (Biochemistry)

B, .
_ma$: Ambedkar University, Agra
thid: 30larchana@ gmail.com

9f free radicals low in our bodies. Infusing the plant
in hot water and drinking the infusion is a great way
to access the vitamin and minerals that these plants
have to offer benefits of herbal teas include aiding
digestion, relaxing stress, speeding up metabolism and
some are even used as a treatment for ailment such
as common cold and irritable bowel syndrome
(IBS)(Thomson, 2007,Ridker, 1987&Samy,
Sugumaran, & Lee, 2005). Today more and more
people are taking to drinking Tisane since it helps to
relax and revive them.When these Nutritive Herbs
are infused in Herbal Tea Preparation and Herbal Tea
Recipes, Their Healing properties are unlocked, pro-
viding a mineral boost that is packed with Calcium,
Silica Magnesium, Zinc and Ironetc.Thus, thepurpose
of the study to assessment of health status and nutri-
ent intake of youth using of herbal green tea. Both
green and black tea are derived from Camellia
sinensis but differences in postharvest processing en-
sure that polyphenols with potent antioxidant and
anticancerproperties are better preserved in the green
form. Green tea’s clinical applications are primarily
based on its antioxidant activity. Green tea polyphe-
nols have demonstrated greater antioxidant
protectionthan vitamins C and E(Werbach& Murray,
2000).

Methodology : The study was carried out in 100
youths (50 Users of herbal green tea and 50 non us-
ers of herbal green tea) were selected for the present
study with the help of multistage stratified random
sampling technique. Information was collgcted regard-
ing general information, anthropometric measure-
ments, food habits and dietary survey among tl}e
youths. The objective of the study and information in
the questionnaire were explained to the youths by
qualified nutritionists, who also supervised the collecc—1
tion of the data.The 24 hours recall_method was usc
in the present study. Height and weight measurement
were recorded of each subject and the BMI
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was calculated of each subject. BMI were classified

as mentioned in ICMR book written by C.Gopalan.

Result & Discussion:

ti Sen : Health Status and Nutrient Intake of Youth Using Herbal Green Tea

Nutrient intakes were calculated as per the recom.
mendation of ICMR book.

Table 1: Distribution of users and non users of herbal tea according to age.

Age in Years Herbal Green Tea j
Users Non -Users
Number Percentage Number Percentage
20-25 20 40.0 21 420
25-30 14 28.0 23 46.0
30-35 16 32.0 6 12.0
Total 50 100.0 50 100.0

Above Table shows the distribution of users and non-
users of herbal tea according to age. Out of 50 users
of herbal tea, majority of them (40.0%) were in age
group of 20-25 years, followed by 32.0% in the age
group of 30-35 and minimum (28.0%) were in the

group of 25-30 years while among the 50 non-users
of herbal tea, majority of them (46%) were in the age
group of 25-30 years, followed by 42% in the age
group of 20-25 years and minimum (12%) were in
the age group of 30-35 years.

Table 2: Distribution of users of herbal tea according to duration of use.

Duration of use
. Users
in months
Number Percentage

One 39 78.0
Two 6 12.0
Three 5 10.0
Total 50 100.0

Above Table highlights the distribution of users of
herbal tea according to the duration of use. Out of 50
users of herbal tea, majority of them (78.0%) were

using it for a month, followed by 12% for 2 months
and the minimum (10%) were using herbal tea for
three months.

Table 3: Distribution of users according to reason of herbal green tea used.

Reasons Users
Number Percentage
Health 9 18.0
Reduce Weight 27 54'0
Fitness 5 10.0
Change Taste 7 14‘0
Anti - oxidant 2 4 0
Total 50 10;) 0

Above Table indicates the distribution of users ac-
cording to reasons of herbal green tea used. Out of
50 users of herbal tea, majority of them (54.0%) re-
ported that they used herbal tea to reduce weight
follow.eq by 18% for the reason to maintain healtl;
and minimum (4.0%) informed that they used herbal

tea as an anti-oxidant. Paul, M. accepted, econo™”
cal, and safe drink that is enjoyed every day by ur-
dreds of millions of people across all continents andt

is the richest source of a class of antioxidents, (Rt
1987).
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Table 4: Mean nutrient intake among the users and non-users of herbal tea

: Herbu
N;l;tnai:ts L rbal Green Tea e Statistical
Mean SD Mean SD t p
Calories 1971.48 110.81 2040.41 108.78 3.139 <0.05
Protein 62.26 1.60 62.78 3.07 1.062 >0.05
Calcium 612.74 63.22 589.50 49.06 2.054 <0.05
Vitamin B1 1.14 0.08 1.10 0.08 2.500 <0.05
Vitamin C 38.98 14.11 35.77 10.03 1.311 >0.05
Tron 26.10 2.40 26.42 2.61 0.638 >0.05
Fat 30.45 1.75 31.05 2.10 1.552 <0.05
Riboflavin 1.11 0.06 1.11 0.06 0.000 >0.05
Niacin 13.34 1.50 13.21 1.46 0.445 >0.05

Above Table reveals the mean nutrient intake among
the users and non users of herbal tea. The mean nu-
ientintake of calories (2040.41), protein (62.78), iron
(2642) and fat (31.05) were found more among the
non-users of herbal tea as compared to users of herbal
teawhile the mean nutrient intake of calcium (612.74),
vitamin B1 (1.14), vitamin C (38.98) and niacin (13.34)
were found more among the users of herbal tea as
compared to non users of herbal tca. The mean nutri-

Table 5: Distribution of users and non- users 0

ent intake of riboflavin was same (1.11) among the
users and non users of herbal tea. Statistically, sig-
nificant difference in mean nutrient intake of calo-
ries, calcium, fat and Vitamin B1 were observed be-
tween the users and non-users of Herbal Tea (p<0.05),
while no significant difference in mean nutrient in-
take of protein, Vitamin C, iron, riboflavin and niacin
were observed between the users and non users of
herbal tea even at 5% level of significance.
£ herbal tea according to body mass index.

Body Mass Index Herbal Green Tea
Users Non-user
Number Percentage Number Percentage
15-20 3 6.0 17 34.0
20-25 35 70.0 22 44.0
25 and above 12 24.0 11 22.0
Total 50 100.0 50 100.0
Mean 23.29 1 £ B
SD 1.91 3.17
t 3.076
L 0.05
The body mass index of users and non-users of herbal while among non-users of herbal tea, majority of them

ireen tea was calculated and presented in the above
O?t;lz (_)IUt of the users of herbal green tea, majority
(norm(l 0.0%) were have body mass index of 20-25
i ), followed by 24.09% having body mass index
Werehanfi above (obese) and the minimum (6.0%)

aving body mass index of 15-20 (under weight)

mass index of 20-25 (nor-
having body mass index of
nimum (22.0%)were
and above (Obese).
the above Table

(44.0%) were have body
mal), followed by 34.0%
15-20 (under weight)and the mi
having body mass index of 25
Further analysis of the data from
shows that the mean body mass index was more
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among the users of herbal tea (23.29) as compar.ed
to non users of herbal tea (21.68). Statistically, sig-
nificant difference in mean body mass in

Table 6: Corre

lation between nutrien

dex was ob-

s and Nutrient Intake of Youth Using Herbal Green Tea

served between the users and non users of herbal tey
(p<0.05)(SARS, 2004, & Jamshid Najafian eta,

2014).

t intakes with BMIof the users of herbal tea.

Parameter Statistical Values ]
Mean SD r t P
— BMI___| 23.21 191

Calories 1971.48 110.81 +0.298 2.163 <0.05
Protein 62.26 1.60 +0.307 2.181 <0.05
Calcium 612.74 63.22 +0.316 2.308 <0.05
Vitamin B1 1.14 0.08 -0.071 0.493 >0.05
Vitamin C 38.98 14.11 +0.126 0.880 >0.05
Iron 26.10 2.40 +0.375 2.803 <0.05
Fat 30.45 1.75 +0.313 2.283 <005
Riboflavin 1.11 0.11 +0.270 1.943 >0.05
Niacin 13.34 1.50 +0.448 3472 <0.05

Above table reveals the correlation between nutrient
intakes with BMI of the users of herbal tea.

Positive and significant correlations were observed
between nutrient intake of calories, calcium, iron, fat
and protein, niacinwith body mass index of users of

herbal tea (p<0.05), that is as the nutrient intake of
calcium, iron, fat and niacin increase, the BMIof the
users of herbal tea also increases and vice-
versa.(Jurgens, Whelan, Killian, Doucette, Kirk, Foy,
2012&nhttp:// www.herbalteareview.com).

Table 7: Correlation between nutrient intakes with BMI of non-users of herbal tea.

Parameter Statistical Values ]
Mean SD T t p
BMI 21.68 3.17
Calories 2040.41 108.78 -0.050 0.347 >0.05
Protein 62.78 3.07 -0.264 1.896 >0.05
Calcium 589.50 49.06 -0.225 1.600 >0.05
Vitamin B1 1.10 0.08 -0.310 2.259 <0.05
Vitamin C 35.77 10.03 -0.177 1.246 >0.03
Iron 26.42 261 +0.255 1.827 >0.05
_Fat_ 31.05 2.10 +0.312 2275 <00
Riboflavin 111 0.06 -0.066 0458 >003
Niacin 1321 1.46 +0.288 2.089 <0.05

Above table reveals the correlation between nutrient
iptakes with BMI of the non-users of herbal tea. Posi-
tive and significant correlations were observed be-
tween nutrient intake of fat and niacin with BMI of
the non users of herbal tea (p<0.05), that is as the
nutrient intake of fat and niacin increases, the BMI
of the non users of herbal tea also increase’s and vice
versa. Positive and insignificant correlation was ob-
served between nutrient intakes of iron, withBMI of
t}Te non-users of herbal tea even at 5% level of Sig-
nificance. Negative and significant correlations Wis
observed between nutrient intake of vitamin B1 with

AUJR-S

BMI of the non users of herbal tea (p<0.03). thit3
as the nutrient intake of vitamin B lincreases, theBMI
of the non users of herbal tea also increases and ¥
versa. While negative and insignificant correlation W%
observed between nutrient intake of calories, e
calcium, vitamin C and Riboflavin with BM! of the

non-users of herbal tea even at 5% level of

cance.
Conclusion:

On the basis of the results obtained from the pres
study the most of herbal tea users started using
tea for one month to reduce weight. The mcd
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qass index was more among the users of herbal tea
s compared (o0 nON-USCTS of herbal tea and signifi-
cnt difference in mean BMI was obscrved between
fi users and non users of herbal tea (p<0.05). The
clories, protein, iron and fat consumed more among
e non-users of herbal tea as compared to users of
herbal tea while calcium, vitamin B1, vitamin C and
iacin consumed more among the users of herbal tea
s compared o non-users of herbal tea. Our results
emphasize that we need to focus on overall healthy
ealing patterns rather than individual foods or nutri-
ents and to make small changes that are really easy
pstick with over a long term. Green tea is commonly
helieved to be a weight loss aid, but there is no good
evidence that its consumption has any meaningful
benefit in helping overweight or obese people to lose
weight, or that it helps them to maintain a healthy
body weight.
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NANOTECHNOLOGICAL REMEDIATION FOR AGRA WATER

SUPPLY

ASHISH KUMAR AND AZAD KUMAR

Abstract : Nanotechnology is the understanding and
control of matter at dimensions of roughly 1 to 100
nanometers. This is a field of applied science
concerned with the control of matter at dimensions
of roughly I to 100 nanometers (nm). At these particle
size materials may have different molecular
organizations and properties than the same chemical
substances in a larger size. Nano materials are used
in wastewater treatment and environmental
remediation. Reactive metal fine powders show high
reactivity towards various chlorocarbons in aqueous
medium. This provides a novel method for
groundwater decontamination. Photo-excitation of fine
particles of semiconductor leads to electron-hole pairs
which are useful for both oxidation and reduction of
various pollutants and can be used for water
decontamination. Nano-particulate metal oxides exhibit
high intrinsic surface reactivity owing to higher surface
area and strongly adsorb many organic substances
ultimately leading to photo-catalytic degradation.
These materials are also finding use in anti-chemical/
biological warfare, air purification.

The current study highlights the results of photo-
degradation of some organic substances like carboxylic
acids (Citric Acid) in surface waters. The study shows
a cost effective approach for surface water
decontamination.

Keywords: Nanotechnology, photo-degradation,
Citric Acid, surface water

Introduction : Photocatalysed processes have grown
in importance mainly due to their widespread
applications in energy conversion, pollution abatement
and the synthesis of new materials (Zhang,2009).
Nanoparticles of Zero Valant Iron are the first field

Ashish Kumar and Azad Kumar
Agra College, Agra.
ashishx1@rediffmail.com

application of free released nanoparticlesfor
environmental remediation (Rathor, 2017).
Researchers are using photocatalysts for oxidative
degradation of various non-biodegradable wastes.
Fundamentally, photocatalysis deals with reactions
which are initiated by electronically excited molecules
generated by absorption of suitable radiation in the
visible or near ultraviolet region. One of the most
widely investigated and convenient class of
photocatalysts is of metal oxide semiconductors
(Chirag,2015; Rabbani, 2016). Semiconductors, with
suitable band gaps, can act as quantum collectors of
light energy. [lluminating a semiconductor material with
photons of desired energy (i.e. hn ? the band gap of
semiconductor) can cause a number of photocatalytic
reactions (Bickley, 1973).

Titanium dioxide (TiO,), commonly known as titania,
is one of the most commonly used photocatalysts
(Beydoun 2000, Chen L.C.,2009;Qu,2013). Because
of its high oxidative power, stability, and non-toxicity,
it promises a broad range of uses as a photocatalysts
(Ollis, 1993). Advantages of using TiO, as photo-
catalyst are: (a) using TiO,, the process occurs under
ambient conditions (Chengkun Xu, 2006), (b) Using
TiO,, the oxidation of the substrate to CO, is COITlpllete
in most cases and (c) it is comparatively inexpensive
and remains quite stable in contact with different
substrate. TiO, has also played a leading role in the
active research for the utilization of solar encrgy
(Houlihan,1983;Manilal, 1992). TiO, is also apOtEI.lt
photocatalyst that can break down almost any organit
compound when exposed to sunlight (Wang 2009,
Xu2009)and a number of researches are seeking_ 10
capitalize on TiO,s reactivity by developing 2 wide
range of environmentally beneficial produc®
(Kang,2008; K arunakaran,2008:Jia, 2009:Khan, 200%
Dang, 2010).
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ethodology

Photodegradation of Organic Aids

o this study, photo-dcgr;uimion of an organic acid
amely Citric Acid was investigated (Lydia, 2004;
Chen F,2009;:Haque and Muncer, 2007). The
ghoocatalyst powders (i.c. commercially obtained
10, nd Cu-TiO, nanocomposites) were dispersed
naqueous solutions of chosen organic acidseparately
ud the dispersions were subjected to UV-Visible
imdiation under continuous stirring. After different
airtion of irradiation a suitable volume of dispersion
ws taken out and centrifuged to remove the
shotocatalyst. The residual concentration of the acids
ws then determined titrimetrically by volumetric
firation against standard NaOH solution.

Results

Photo-degradation studies

The results (Table 1) presented in this Section
amprise the residual concentrations (Figure 1) of
aibstrate in the reaction mixture, measured at different

time intervals.

Table 1

Observed variation in Citric acid concentration with
time in the reaction mixture
Reaction temperature: 29.3 °C
Initial concentration of Citric acid: 3.4*103M
Amount of Photocatalyst: 20 g/ L

Reaction Time|  Citric acid concentrationx 10° (M)
(min) —— . e
0 34 34 34
60 34 33 97
120 3.4 26 2.0
180 34 25 2.1
240 34 2.2 1.7

—e— Without photocatalyst

—— Using TiO, as Photocatalyst

—&— Using Cu-TiO, as Photocatalyst

Fig. 1: Showing the observed concentration of

; n
< —e— Without
€35 photocatalyst
R
»
=z 25
e
E 2 —m— Using TiO2 as
E 1.5 Photocatalyst
6 1
5
o 05

0 L————/r" —a— Using Cu-TiO2

4 5 as
1 ° ° Photocatalyst
TIME (h)

Citric acid.

E)?E;Zl@on : Morc‘ c'ffccli.vc photo degradation was
TO a;n case of Cllr'lc acid in the presence of Cu-

18 compared with pure TiO2 or in absence of
i:y Po catalyst. Cu-TiO, was found more effective
. Photocatalyst compared to TiO, for
Etsé(;de‘f;admi(m of studied substrates. The present

 thus clearly highlights the enhanced
p;)‘ssalaly[i({ behavior of Cu-TiO, in comparison to
MOblaincd TiO,. The process also

59

provides a cost offective method for water pollution

remediation.
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A COMPRATIVE STUDY OF FORECASTING TECHNIQUES IN.

ELECTRICITY DEMAND

KEERTI JAIN, SMITA SOOD, VINEETA SINGH

Abstract : India’s energy consumption needslike
those of many developing countries have grown many
folds during last several decades. This makes
forecasting of electricitydemand in India a prime focus
of the government. Forecasting is the process of
making predictions of the future based on past and
present data and analysis of trend. In this paper, an
attempt has been made to predict electricity demand
of Haryana using statistical time series modelling
techniques, Holt Winter’s Exponential Smoothing
Model (HWES) and the Auto Regressive Integrated
Moving Average Model (ARIMA) and compare the
two models

Keywords-Forecasting, Holt-Winter’s Exponential
Smoothing Model, ARIMA, Auto
Regression,Moving Average

I. Introduction : Electricity supply planning requires
efficient management of existing power system and
optimization of the decisions concerning additional
capacity. Demand prediction is an important aspect
in the development of any model for electricity
planning. Government worldwide use energy demand
forecasting as one of the most important policy tool.
Accurate load forecasting can led to better budget
planning, overallreduction in cost and maintenance
scheduling and fuel management. Without energy
forecast, shortage in power or over capacity may lead
to large losses. India’s energy consumption needs are
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also increasing many folds day by day as other
developing countries. The gaps between energy supply
and demand is widening in most of the urban areas.

Load forecasting has been an important subject of
research in the past. Bardkat in 1992 have used
exponential smoothing to forecast demand based on
past trend in southern Arabia. In 1998, Infield and
Hill also used same method to forecast demand in
Shetland and Scotland. Auto Regressive Integrated
Moving Average Models (ARIMA) is used
inprediction of dependent variable, when independent
variables are missing. Li Wei and Zhang have
demonstrated the ARIMA method in forecasting short
term electricity load. Satya P used the same model to
forecast milk production inlndia. Akuno predicted
tourist arrival in Kenya using similar models.

The main objective of this study is to forecast electricity
demand of Haryana using statistical time
seriesmodelling techniques- Holt Winters method and
ARIMA modelling. Further comparative analysis of
both the models will be done on the basis of
certainperformance metrics.

IL. Material and Methods : The quarterly data of
electricity demand in Haryana has been collected from
the website www.data.gov.in. Holt Winter’s
Exponential Smoothing and ARIMA models are used
on the electricity demand of Haryana for forecasting.
The tests are conducted for seven years that is from
2005-2011 and prediction period is from 2012-2014.
A. Holt Winters Exponential Smoothing
(HWES)

Exponential smoothing is used frequently throughout
the world, because the method is simple, fast
andinexpensive. Exponential smoothing methods are
a class of methods that produce forecasts with simple
formulae, taking into account trend and seasonal
effects of the data. These procedures are widely used
as forecasting techniques in inventory management
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and sales forecasting. Ord [1997] had put exponential
smoothing procedures on sound theoretical ground by
identifying and examining the underlying statistical
models.

The HWES method estimates three smoothing
parameters, associated with level, trend and seasonal
factors. The seasonal variation can be of either an
additive or multiplicative form. The multiplicative
version is used more widely and on average works
better than the additive Bernvdesi segura & vercher
(2006). If a data series contains some values equal to
zero, the multiplicative HWES method may not be
used.In such casesadditive Holt-Winters forecasting
model is used (Sweet, 1985 & landon,1998). Aproblem
which affects all exponential smoothing methods is
theselection of smoothingparameters and initial values,
so that forecast is betterin accord with time series
data. The parameters of smoothing (and initial) in
HWES are estimated byminimizing the mean square
error (MSE). The Holt Winters’ Exponential
Smoothing Model is given in equations (1)

Level : E; = oYy = Sy_p)+(1—a)(Ep g -T; 1)
Trend :T; = B(Ey — E; 1)+ (1 - AT;1)
Seasonality : St = y(Y; —E;) + 1 - p)S;—p
Forecast : Fy 1 =(E; +mTy) +Se_pim)

. (D)

where o, B, y are smoothing constants and are chosen
so that MSE is minimized.

B. Auto Regressive Integrated Moving Average
Models (ARIMA)

Univariate ARIMA models use only the information
contained in the series itself. Thus, models
areconstructed as linear functions of past values of
theseries and/or previous random shocks (or errors).
Forecasts are generated under the assumption that
the past history could be translated into predictions
for the future. The ARIMA model uses the fact that
electricity demand is a stochastic time series. This
modellingregresses the dependent variable Y, on p-
lags of thedependent variable (Autoregressive) and
¢ lags of the error term (Moving Average). Sometimes
instead of dependent variable Y,L4Y, can be used as
the dependent variable.Here L is the one step lag
operator, i.e., LY, = Y, _ . Thegeneral equation of
ARIMA model (parkratz, 1983) is as follows:

S M A-LEX — !
(-3 W IA-LY'X, = (143 6,10, e
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where is white noise error. It is identically and
independently distributed with mean zero andcommon
variance  across all observations. In ARIMA mode]
following steps are followed:

Stepl: Model Identification

According to Box and Jenkins (1970) two graphical
procedures are used to access the correlation between
the observations within a single time series data. These
devices called an estimated
autocorrelationfunctions and the estimated partial
autocorrelation function. These two procedures
measure statistical relationships within the time series
data. Next step for identification is summarization of
statistical correlation within the time series data. One
has to choose the appropriate ARIMA model from
the whole family of ARIMA as suggested by Box
and Jenkins.The autocorrelation function (ACF) and
partialautocorrelation functions (PACF) of a series
together are the most powerful tool, usually applied
to reveal the correct values of the parameters. The
ACF gives the autocorrelations calculated at lags 1,2
and so on, while PACF gives the corresponding partial
autocorrelations, controlling the autocorrelations at
intervening lags. Every ARIMA model have their
unique ACF and PACEF associated with it. One has to
select the model whose theoretical ACF and PACF
resembles the anticipated ACF and PACF of the time
series data.

are

Step 2: Parameter Estimation

Maximum Likelihood Estimation Method (MLE) or
Modified Least Squares Method (MLS), whichever
suitable for the time series data is used to estimate
the coefficients of the model. The final results includes
the parameter estimates, standard errors, estimates
of residual variance, standard error of the estimate,
natural log likelihood, Akaike’s Information Criterion
(AIC). Model selection is based on the minimization
of AIC. To identify the optimal ARIMA model,
differentcombinations of AR and MA are tested. The
one for which AIC have minimum value are
considered to be optimal model. AIC is given by:

AIC=-2logL+2m E)
m=p + q and L is likelihood function.
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Step 3: Diagnostic Checking

Diagnostic checks help to determine if the anticipated
mnodel is adequate. In this step, an examination of the
residuals from the fitted model is done and if it fails
the diagnostic tests, it is rejected and one have to
repeat the cycle until an appropriate models is
achieved.

Step 4: Forecast

These models are regression models that use lagged
values of the dependent variables and/or random
distributing term as explanatory models. These models
rely heavily on the auto correlation pattern in the data.
This model regresses the dependent variable on p lags
of the dependent variable (Auto Regressive) and ¢
lags of the error term (Moving Average).

C. Performance Evaluation

To evaluate the performance of the various models
the Root Mean Square Error (RMSE) and the
MeanAbsolute Percentage Error (MAPE) are used,
which are as follows:

TABLE 1: Quarterly Electricity Demand (MU) in

Demand

1
RMSE = \/;Zi=l<ic -F) ()

1

Y,—F
MAPE:;Z E_—t

Y,

n
i=1

x100

..(5)

‘Where Y, is the observed value and F, is the forecast

value and »n is the number of time period used as
forecasting.

ITI. RESULT AND DISCUSSIONS

The main aim of the paper is to predictelectricity
demand in Haryana and compare the two forecasting
modelsTable 1, shows the quarterly electricity demand
(MU)of Haryana for period 2005-2014. The time plot
(Fig. 1) shows that there is fall in electricity demand
in every first quarter of the years and then an
increasing slopefollowed by peak in every third
quarter of the years. This shows seasonality in
quarters of the years and also an increasing trend
over years.

Haryana from 2005-2014

1 -
3 K= =) H I s
-] [ U g Lo - - - o _t_..-l >
218 5| 33Ed L § E| §é32
I 1607.00 1 2418.13
1 0 1945.67 6 =1 1l 2712.85
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2 I 2163.67 v, >, It 2630,67
mn 2589.37 & m 365267
Y] 206833 v 3157.67
l 1898.33 ' 2838.67
R il 2198.00 8 M 3223.00
g o il 4086.33
N m 2797.67 o
v 2381.00 ~ v 3297.33
I 2358.33 1 2917.33
q
3 I 2227.67 5 o E g ] 3681.33
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Quaterly Electricity Demand in Haryana (MU) from 2005-2014
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Fig 1: Time plot of Electricity Demand in Haryana from 2005-2014

A. Holt- Winter’s Exponential Smoothing (HWES)

HWES model is appropriate when trend and
scasonality are present in the time series. It
decomposes the series down into three components
that arc base, trend and seasonal components. Additive
model of Holt-Winter’s Exponential Smoothing is used

for forecasting. In defining the smoothing parameters
of base, trend and scasonality statistical program
Solver, a tool contained in Excel is used. For HWES
model the best fitted value of are 0.044552, 1 and
0.061224 respectively. MAPE (7.14) and
RMSE(302.98) are least.Finally the observed and
forecasted values are shown in table 2.

TABLE 2: Forecast of Quarterly Electricity Demand in Haryana from 2012- 2014

SL.No Year Quarter Electricity Demand (MU)
Observed Values Forecasted values HWES Model

I 2012 I 2838.67 2977.61

Il 3223.00 3229.60

11 4086.33 3656.15

v 3297.33 3226.50

2 2013 I 2917.33 3181.14
11 3681.33 3445.58

111 4630.67 3929.55

Iv 3227.00 3524.09

3 2014 I 2948.00 345951
I 3689.00 3747.86

111 5082.00 4238.51

v 3545.67 3779.94
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Fig 2: Comparison of Observed and Forecasted values using HWES Model.

B. Auto Regressive Integrated Moving Average
(ARIMA)

ARIMA uses the fact that electricity demand is
stochastic time series. In this paper ARIMA modelling
is done using R-programming From fig 1, itis observed
that the given time series is non-stationary, on applying

Dickey-Fuller test also electricity demand series d(0)
for lag order(3) is found to be non-stationary.
Therefore, the series has to be transformed to a
stationary series, by differencing. The variance of first
difference series is minimum, so applying Dickey Filler
test on first difference series and it is found to be
stationary.

PACF of First Difference
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Fig.3: Autocorrelation of firstDifference of Electricity Demand
ACF of First Difference
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Fig. 4: Partial Autocorrelation of first Difference of Electricity Demand
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4th Difference of Quaterly Electricity Demand (MU)
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Fig. 5: Time plot of 4t difference of electricity demand data
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Fig. 7 : Partial Autocorrelation of 4t Difference of Electricity Demand

Box and Jenkins have specified wide variety of
characteristics of ACF and PACF. Therefore, the
ACF and PACF of the data should analyzed first
which are shown in figure (3) and figure (4)
respectively. There is a certain periodicity with period

4 in the ACF plot and spikes are significantat 0,4 and
8. Therefore according Box Jenkins a seasonal
ARIMA plot with period 4 must be considered.

Fig. 5 shows the time plot of 4" difference of
electricity demand. It is found to be stationary. Als0
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Dickey Filler test shows 4% difference for lag order
is stationary.

Hence electricity demand (Y)) is differenced by 4,
i.e. consider Y-Y, , as the new variable to which ACF
and PACF are shown in figure (6) and figure (7)
respectively. ’

It is observed from the fig.(6), ACF has significant
spike at lag 4, indicates MA(4) term and also there is
asignificant spikes at lag 4 in PACF shown in fig.(7),
indicates AR(4) term. After trying various

combinations of considering significant spike at lag 4
in both ACF and PACF. The AIC (308.77) is least
for ARIMA (0,1,1) (4,1,0)* model. Diagnostic check
has be done on this model using Box-Ljung test. It is
found that the ARIMA (0,1,1)(4,1,0)* model is fit for
forecasting electricity demand of Haryana.

UsingARIMA (0,1,1)(4,1,0)*model the forecasted
values of electricitydemand of Haryana has been
obtained which are shown in table 3. The performance
evaluation measures for this ARIMA model are
MAPE (8.13) and RMSE (419.33).

TABLE 3: Forecast of Quarterly Electricity Demand in Haryana using ARIMA from 2012-2014

SL.No Year Quarter Electricity Demand (MU)
Observed Values Forecasted values
ARIMA (0,1,1) (4,1,0)4
1 2012 1 2838.67 2839.44
II 3223.00 2951.68
III 4086.33 3822.67
v 3297.33 3227.90
2 2013 I 2917.33 2900.01
I1 3681.33 3092.70
111 4630.67 4063.52
v 3227.00 3531.63
3 2014 I 2948.00 3181.00
1I 3689.00 3210.22
III 5082.00 4128.89
v 3545.67 3640.44
Observed and Forecasted Electricity Demand using ARIMA from 2012 to 2014
6000
5000
4000
3000
2000
1000
0
2012 2013 2014
M Electricity Demand (MU) O Electricity Demand (MU)

Fig. 8: Comparison of Ob

served and Forecasted values using ARIMA Model.
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Table 3 and Fig. 8 shows thatquarterly forecasted values of elec
Ytare significantly similar to the observed values.

ARIMA(0,1,1)(4,1,0 . .
ly Electricity Demand of Haryana using HWES

TABLE 4: Comparison of Forecasted values of Quarter
and ARIMA from 2012-2014

ence Vol. 1. Issue. 2 (May—August, 2017)

tricity demand of Haryana from 2012-2014 using

Electricity Demand (MU) ]
SL.No Year Quarter Observed Values | Forecasted values | Forecasted values
HWES Model ARIMA (0,1,1)
(4,1,0)4
1 2012 1 2838.67 2977.61 2839 44
11 3223.00 3229.60 2951.68
1 4086.33 3656.15 382267
v 3297.33 3226.50 3227.90
2 2013 I 2917.33 3181.14 2900.01
11 3681.33 3445.58 3092.70
111 4630.67 3929.55 4063.52
v 3227.00 3524.09 3531.63
3 2014 1 2948.00 3459.51 3181.00
II 3689.00 3747.86 3210.22
11 5082.00 4238.51 4128.89
v 3545.67 3779.94 3640.44
MAPE 7.14 8.13
RMSE 302.98 419.33
Forecasted Electricity Demand using HWES and ARIMA from 2012 to 2014
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Fig. 9: i
ig. 9: Comparison of Observed and Forecasted values using HWES Model and ARIMA Model.
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Table 4 and fig 9. shows comparison of forecasted
values of quarterly electricity demand of Haryana
using HWES and ARIMA Model. Both the methods
are providing significantly good forecasted values of
electricity demand. Still there is difference in their
performance of the two models.The comparison of
the two models based on performance evaluation
measures MAPE and RMSE is  also shown in Table
4. Based on the results shown in Table 4, HWES
model is more efficient than ARIMA for forecasting
electricity demand in Haryana. Also from fig.9, it is
clear that HoltWinter’s Exponential Smoothing model
provides better forecasted values than ARIMA
(0,1,1)(4,1,00*

IV. CONCLUSION

The study aimed at forecasting electricity demand of
Haryana and to compare HWES and ARIMA based
on MAPE and RMSE. Holt Winter’s
ExponentialSmoothing Model andARIMA (0,1,1)
(4,1,0)* Model both are quiet efficientfor forecasting
electricity demand of Haryana. On thebasis
ofresultsobtained and the past data used, Holt
Winter’sExponential Smoothing model is better than
ARIMA(0,1,1) (4,1,0)*. Therefore HWES model is
found to be the best fit model for electricity demand
of Haryana.
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AN ASSESSMENT OF THE KNOWLEDGE LEVEL REGARDING
HIV/AIDS AMONG SCHOOL GOING ADOLESCENTS OF DISTT.

AGRA OF UTTAR PRADESH

DINESH KUMAR VERMA, P P MATHUR, SURENDRA SINGH

Abstract : 500 adolescents from two inter- mediate
colleges were selected randomly. The information was
collected by interviewing to assess the knowledge level
and attitude of the students towards HIV/AIDS.
Present study shows that level of knowledge about
mode of transmission & communicability was good
but in many aspects the knowledge level was low.
About 50% adolescents felt that it can spread by
sharing shaving blade, sharing clothes and mosquito
bite, about 30% Male & 40% Female students thought
that it can spread through common toilet sheet while
knowledge regarding curability was also low.
However at present, even in most of the urban
population, the awareness about this dreaded disease
is low.

Introduction : The HIV/AIDS epidemic represents
the most serious Public health problem in India. There
is no denial of the enormity of the problem. The
prevalence of the infection in all parts of the country
highlights the spread from urban to rural areas and
from high risk to the general population.

The problem of lack of knowledge and indifferent
attitude in the society makes the problem yet more
difficult and dangerous. AIDS or suffering from HIV
infection still remains a social stigma in many parts of
the world (particularly in the developing countries)

that adds some more and complex dimensions to this
problem.

Dinesh Kumar Verma

S.S. Educational Institute, Gamri, Malpura, Agra
P. P. Mathur

Deptt of Paediatrics,

S. N. Medical College, Agra

Surendra Singh

S.S. Educational Institute, Gamri, Malpura Agra

Health education can play an important role in
preventing the spread of HIV infection, by bringing
the change in various beliefs and wrong information
e.g. touching or kissing the AIDS patient will transmit
the disease. Thus correct knowledge brings changes
in the various beliefs and attitude of a person and will
definitely reduce the incidence of HIV/AIDS in the
community.

The present study was conducted to assess that to
what extent the adolescent’s know of various aspects
of HIV/AIDS as knowledge regarding mode of
transmissions beliefs about communicability and
knowledge regarding prevention and treatment.

BJECTIVE OF THE STUDY

To measure the knowledge level among college going
adolescents about HIV/AIDS.

MATERIAL AND METHODS

The study was conducted on 500 adolescent students
studying in class 9th, to 12th, aged 13-19th years of
the two Intermediate colleges of Agra District. For
the study 250 adolescents from each college (One
Urban & One Rural) were selected randomly
comprising 298 male & 202 females. The information
was collected by interviewing the students one by one
in privacy through a pre-tested interview schedule
which was prepared in the tune with the objectives of
the study for the purpose of data collection.

The information collected was analyzed and results
are presented below.

RESULTS
The study population comprised of 298 male & 202

female students(59.6% & 40.4%) in age group of 13-
19 years.

Knowledge Regarding Mode of Trans- mission :
Table-1 on mode of HIV/AIDS transmission shows
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that almost all students both male and female knew
that infection is transmitted through sexual contact
by having multiple sex partners (100% M and 99%
F) and homosexuality (98.6 M & 97.5% F), sharing

with significant difference (p<.05).

needle & syringe (99.7% M & 98.5% F), by blood
transfusion (99% each) and breastfeeding the child
(96% and 79.2%) however 3.2% boys & 11.4% girls
gave no response on transmission by breastfeeding

Table -1 : Knowledge Regarding Mode of Transmission

Mode of Transmission Male = 298 Female = 202 Test of Significant
Response Y N - NR N NR x? p
* Multiple sex Partner 298 - 200 2 3
%o 100 - 99.01 0.99 -
* Homosexuality 294 - 197 5 -
% 98.66 - 1.34 97.52 248 -
*Sharing Needles/Syringe 297 - 199 3 -
% 99.66 - 0.34 98.51 1.49 -
* Blood transfusion 295 3 200 2 3
% 98.99 1.01 99.01 0.99 -
* Breast Feeding 286 3 160 19 2335.110, <0.05
% 95.97 1.01 3.02 79.21 9.40 11.39
Y = Yes, N=No, NR = No Response F) by sharing the clothes (66.1% M & 65.3% F) and

Beliefs about Communicability :

Regarding belief on communicability of HIV/AIDS,

it was found that majority of both male & female
students were having right belief that HIV will not
spread by sharing common utensils (90.3% M &
86.1% F), by hugging and kissing (96.3% M & 87.6%

by using common toilet sheet (69.1% M & 57.4% F).
More boys were having right belief that it do not
spread by sharing shaving blades, (67.8%) while girl’s
belief was more positive that it do not spread by
mosquito bite (50.5%). 23.8% boys and 14.4% girls
not responded on spread by sharing the clothes with

significant statistical difference (x* = 14.287, p< 0.05 (Table -2)

Table -2 : Beliefs about Communicability

Communicability of HIV  Male = 298 Female = 202 Test of Significance

Response Y N NR N NR x2 P

AIDS can spread : 25 269 22 174 6

* By Sharing

Common utensils

% 8.39 90.27 1.34 10.89 | 86.14 2.97

* By Hugging & Kissing 9 287 22 177 3 13.603, <0.05
% 3.02 96.31 0.67 10.89 | 87.62 1.49

* By Using Common
toilet sheet 89 206 82 116 4 7.193, <0.05
% 29.86 | 69.13 1.01 40.59 | 5743 1.98

AUJR-S



Agra University

Journal of Research : Science Vol. 1. Issue

. 2 (May-August, 2017)

* By Using Common
having blade 76 202 20 101 97 4 33.895, <0.05
she £ DId
% 25.50 | 67.79 | 6.71 50.0 48.02 1.98
2 -

# By Mosquito bite 143 142 13 100 102 0.389, >0.05
% 47.99 | 47.65 | 4.36 49.50 | 50.50

* By Sharing clothes 30 197 71 41 132 29 14287, <005
% 10.07 66.11 | 23.82 2029 | 6535  14.36

Knowledge Regarding Prevention and Treatment :

Table -3, shows that more than 90% both male and
female students were knowing that condom use during
sexual contact can prevent HIV transmission and about

70% students were knowing that the vaccine for

prevention of HIV is not available (71.8 & 68.8%)
with significant difference (p<.05). About 2/3 male

and half of the female students were rightly knowing
that AIDS is not a curable disease (67.8 & 53%)
means complete treatment is not available in any
system of medicine with significant difference (x*=
34.6106. p = <0.05).

Table-3 : Knowledge Regarding Prevention and Treatment

Male = 298 Female = 202

2Test of Significance

Response Y N NR Y N NR x* p
* Condom can
prevent AIDS 298 - - 182 20 -
% 100 - - 90.10 9.90 -
* Availability of
vaccine for HIV 4 214 80 13 139 50 9.535, <0.05
% 1.34 71.81 26.85 6.44 6881 | 2475
* AIDS is an curable disease 6 202 o0 32 107 63 34616, <005
%o 2.01 67.79 | 30.20 15.84 5297 | 31.19
DISCUSSION

HIV infection has become a common problem in India.
Apart from having social implications, it has a drastic
and devastating economic impact on the family, society
and nation. Thus it is important to take immediate steps
to minimize the further spread to this disease. M

bulk of population in India is rural, where
education level and

very negligible.

ajor
literacy,
awareness about this disease is

In the study, it was observed that 47.999, male &
49.50% female students informed that it can be
transmitted through mosquito bite. Alarge majority of

students felt that mutually faithfyu] single sex partner

and use of condom are means of safe sex. Table-4
reveals that 8.395 male & 10.89% female students
informed that AIDS can spread by sharing common
utensils while studies conducted by Shaliesh J. Kore
et al. (2002) &Goyal S. et al. (2003) reported tht
8.15% & 209 respondents informed about it Other
results are compared in Table 4.

Male people are more often extrovert, out spoken and
less inhibitative while females in our culture 4
introvert and inhibitative. In the present study it Wi
observed that male students were more aware than

female students.
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Table - 4 : Comparison of results with other studies

Replied by respondents Present Other Studies
(Knowledge Level) Study
Spread By : 8.39% M, Shaliesh J. Goyal S. et al.
Sharing common utensil 10.89% F Kore et al.
(2002) (2003)
8.15% 20%
Sharing Toilet Sheet 29.86% M, Verma Shashi Lal Panna
40.59% F (1998) (1996)
24% 26.1%
Awareness Regarding spread by 99.66% M Agarwal A. K. Agarwal Kamal
Needle & Syringe 98.51% F (1996) (1995)
42% 40.4%
Condom Use can prevent 100%M, Shaliesh J. Lal et al.
AIDS 90.10F Kore et al.
(2002) (2000)
78.25% 78.1%
No Complete Curability 67.79% M Lal S.S. et. al. Maria Ganczak. et. al.
52.79% F (2000) (2007)
45% 34%
No Vaccine Availability 71.81% M - Maria Ganczak. et. al.
68.81% F (2007)
31%

Results of these studies clearly stress the need for
health education and AIDS awareness programmes
for populations in general and high risk groups in
particular. The young adolescents come in the high
risk group because of their propensity in indulging in
risky sexual activity and drugs.

The Men folk of the nation should be mainly targeted
for awareness of their responsibility towards women,
children and their own lives. Information Education
Communication (IEC) programes must have both
targeted interventions with vulnerable groups and
mass-media components to reach out at the grass-
root level. In a multi-religious, multi-lingual country
like India, different cultural context have to be
considered.

CONCLUSION

Prevalence and incidence of HIV/AIDS is rapidly
increasing in India. Present study shows that level of
knowledge about mode of transmission &
communicability was good but in many aspects the
knowledge level was low. About 50% adolescents felt

that it can spread by sharing shaving blade, sharing
clothes and mosquito bite, about 30% Male & 40%
Female students thought that it can spread through
common toilet sheet while knowledge regarding
curability was also low. However at present, even in
most of the urban population, the awareness about
this dreaded disease is low. The most viable and
acceptable step would be to increase the education
and awareness about this disease among college going
students and in the general population. The following
steps can be recommended in this regard:
RECOMMENDATION

Implementation of HIV/AIDS awareness
programmes in schools, colleges and community.
< Inclusion of sex education and family life
education in school/college curriculum to get
100% level-of knowledge.

Inclusion of HIV/AIDS in detail in curriculum of
other types of medical faculties like Ayurveda,
Unani, Homeopathy etc. and involvement of these
doctors in AIDS awareness programe.

o,
o

2,
<
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Mass education using television, radio,

newspapers etc. for propagating safe sex and
dispelling the myths and propagating against drug
abuse should be included in these programes.
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