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Role of Hepatitis B Virus Surface Antigen
Quantification in E Antigen Negative Chronic
Hepatitis B Infection

R. M. Mukherjee ¢, Jyothi Arava °, P. Balkumar Reddy °, P. N. Rao ©®, R. Gupta ¥ & D. N. Reddy *

Abstract-  Background/Aim: Hepatitis B surface antigen
(HBsAgQ) is routinely detected qualitatively in Hepatitis B Virus
(HBV) infection where its persistence beyond 6 months defines
chronic hepatitis B(CHB) infection. Hepatitis B e antigen
(HBeAg) usually indicates active HBV replication and risk of
transmission of infection. In spite of the emerging use of
chemiluminescence based quantitative HBsAg assays for
therapeutic monitoring of the patients, we measured HBsAg
concentration by sandwich ELISA as a cost effective
alternative to ascertain the role of HBsAg levels as surrogate
marker of untreated HBeAg negative subjects having CHB
infection.

Methods : Sixty two subjects were evaluated for
serum HBeAg,anti HBe and ALT status by standard ELISA and
biochemical procedures.The amount of serum HBV DNA
determined by real time TagMan PCR assay(Roche
Diagnostics,USA).Serum HBsAg level(ng/ml) was ascertained
by a third generation sandwich ELISA kit(Alpha Diagnostics
International,USA)and results expressed upon conversion to
IU/ml.

Results The median age of the subjects was 40.5
years(IQR=18;90% male) of which 92% were HBeAg negative

and anti-HBe positive.Median ALT value was 355
[U/mI(IQR=37).Median  viral load(Log copies/ml)and
HBsAg(IU/ml) were 4.57(IQR=2.84)and 38002.3

(IQR=23736.8) respectively. When grouped on the basis of
viral load(<2000 IU/ml>),the median HBsAg concentration
seen is 35439.3 (IQR=43093.3) and 44712.7( IQR=25082.4)
while median ALT values were 29(IQR=21.2)and
47(IQR=73.2) in lower(<2000 I[U/ml) and higher(>2000
IU/mi)viral load groups respectively.

Conclusion : Serum HBsAg concentration showed no
correlation with serum HBV DNA level in our study subjects
which is at par with other studies on CHB patients. Based on
the reported correlation between serum HBsAg level and
intrahepatic ccc DNA, higher amount of HBsAg in subjects
having lower viral load is indicative of the presence of higher
amount of intrahepatic HBV DNA in these subjects which
warrant further study. Quantitation of HBsAg by ELISA can be
a cheaper alternative to chemiluminescence assay to be used
as a surrogate marker differentiating certain phases of CHB
infection.

Keywords.: HBsAg, quantification, ELISA, viral load, HBeAg
negative, CHB infection.

Author o Institute of Basic and Translational Research, Asian Health
Care Foundation India. e-mail.: rathinmukh@gmail.com

Authors o p. Asian Health Care Foundation.

Authors @ ¥ §: Asian Instifute of Gastroenterology.

. INTRODUCTION

he prevalence of Hepatitis B virus (HBV) infection
Tin terms of the prevalence of Hepatitis B surface

antigen (HBsAg) in the general population of Asia,
Africa, Southern Europe and South America ranges from
2 1o 20%.(1).While the persistence of HBsAg for more
than 6 months defines chronic HBV state,its clearance
from serum ,is considered the nearest-to-cure outcome
of HBV infection. Hepatitis B e antigen (HBeAg) usually
indicates active HBV replication and risk of transmission
of infection. Although seroconversion from HBeAg to
anti-HBe is usually associated with remission of liver
disease, a certain proportion of anti-HBe-positive
patients being harboring precore/core  promoter
mutations, continue to have viral replication with
ongoing progression of the disease. Thus, studies
regarding the prevalence and clinical significance of
HBeAg-negative chronic hepatitis B (CHB) have been
increasingly gained importance. Despite the usefulness
of the routine qualitative detection of HBsAg as the first
serological marker of the disease, recent studies
indicate the importance of quantitative kinetic
measurement of HBsAg for therapeutic monitoring
particularly for the patients who are negative for HBeAg
(2,3). HBsAg quantification is easy, cheap and may
provide a mean to establish the prognosis of antiviral
therapy in the future. moreover, HBsAg quantification
appears to be a surrogate marker of the amount of
covalently closed circular DNA (cccDNA), the persistent
intrahepatic form of HBV DNA in the hepatocytes and a
predictor of a sustained virological response to antiviral
treatment off therapy(4,5). Despite the added clinical
importance of HBsAg clearance, this has not been
included as a primary endpoint in treatment trials due to
the low frequency of its occurrence. The majority of
nucleoside analogue studies, even with prolonged
therapy, have demonstrated rates of HBsAg clearance
comparable to those observed naturally i.e. between
1%-2% and 0.5%-1% annually for HBV carriers in
western and Asian countries respectively (6, 7).Based
on the above fact, one can envision scenarios where
measuring HBsAg concentration could be an important,
additive tool to currently used HBV DNA testing. The
development of commercial assay systems particularly

© 2013 Global Journals Inc. (US)
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the assay based on chemiluminescence (Architect,
Abbott Diagnostics, USA ) which has been used so far
to quantify HBsAg concentration, provided an
opportunity to compare the kinetics of HBsAg decline
during interferon and nucleoside  analogue
therapy(2,3,5).In the present study, in order to ascertain
the role of quantitative measurement of serum HBsAg
for use as surrogate marker to viral load and ALT levels
\we attempted to evaluate HBsAg level in treatment
naive CHB patients with special reference to HBeAg
negative anti HBe subjects. Due to non availability of a
chemiluminescence  platform  (Architect,  Abbott
Diagnostics) for the said assay, we used a third
generation quantitative sandwich ELISA kit(Alpha
Diagnostics International, USA) as a cheaper alternative
to measure HBsAg concentrations in our study subjects
representing inactive HBsAg carrier state and CHB
infections (8).

II.  MATERIALS AND METHODS

a) Subjects

A total of 62 subjects who attended the out
patient's department of the Asian Institute of
Gastroenterology, Hyderabad, India and were positive
for HBsAg for more than six months were included in
this study. Apart from the recording of demographic
patterns and respective clinical investigations, five
milliliter of blood was taken from each study subject to
assess the various biochemical, serological anad
virological parameters. Informed consent was taken
from each study subjects prior commencement of the
study.

b) Serological and Biochemical parameters

Serum HBeAg and anti HBe and status of the
study subjects were determined by commercial ELISA
kits(Amar-EASE, Taiwan) as per manufacturer’s
instructions. ALT value was ascertained by automated
biochemistry analysis system (RandoxUSA).

c) Quantitation of serurm HBV DNA

Extraction of viral DNA from patient’s sera was
brought out using High Pure System Viral Nucleic Acid
kit(Roche Molecular Systems, NJ, USA) as per the
manufacturer’s instructions. Amplification and
subsequent quantification of extracted DNA were
performed by the COBAS® TagMan® HBV Test using
a COBAS® TagMan® 48 Analyzer(Roche Molecular
Systems, NJ, USA) which has a lower limit detection of 6
IU(35 copies) of HBV DNA/m.

d) Quantitation of serum HBsAg

Serum concentration of HbsAg was measured
by a sandwich ELISA kit(Alpha Diagnostic International,
USA)as per manufacturer’s instructions. The aforesaid
kit meets the requirements for a 3rd generation test
upon testing against the FDA reference panel.

(Us)

Performance of this kit compared with a commercial test
kit (Abbot Auszyme Il) and supposed to detect all
possible combinations of HBsAg subtypes(adw, adr,
ayw, aynhaving a lower limit of sensitivity of 0.3 ng/ml as
per manufacturer's declarations..For convenience,
HBsAg concentrations measured in  ng/ml  was
converted to IU/ml considering 0.15ng/ml of HBsAg is
equivalent to 3501U/ml(9).

e) Slatitical analysis

Descriptive  statistics (mean,median,standard
deviations and interquartile ranges), Student’s t test and
Fisher's exact tests were performed as and where
applicable using SPSS software ,version 13.0 (SPSS,
Inc., Chicago, IL). A value of P<0.05 was considered
statistically significant.

[11. RESULTS

Baseline features of the 62 study subjects are
depicted in Table 1. The median age of the subjects
was 40.5 years(IQR=18).Majority(90%)were male and
most of them(92%)were already seroconverted from
HBeAg positive to HBeAg negative status with
concomittant anti-HBe positivity. The median ALT value
noted was 35.5 IU/mI(IQR=37) while the median viral
load(Log copies/ml) and HBsAg(lU/ml) concentrations
were 4.57(IQR=2.84)and 38002.3 (IQR=23736.8)
respectively. When grouped on the basis of viral load
(<2000 IU/mi>),the median HBsAg concentration seen
is 35439.3 (Range 815.5-111141;1QR=43093.3) and
44712.7(Range  723-111141; IQR=25082.4) while
median ALT values were 29 (Range 10-184;IQR=21.2)
and 47(Range 12-372;IQR=73.2) in lower (Group
1<2000 IU/mI,n=32) and higher viral load (Group 2
=2000 1U/ml,,;n=30) groups respectively(Fig.1).Higher
ALT values observed with increasing viral load as
evident from significant differences(p=0.017) of ALT
values between the higher and lower viral load groups
which was not reflected by the corresponding levels of
HBsAg between these groups. In group 1(< 2000 IU/ml
viral load),21.8% subjects had elevated ALT values (=
40 IU/ml, median=65.0) having median HBsAg level of
31757.9(log 4.50) IU/ml while in group 2000 1U/ml
viral load), 36.6% subjects showed lower ALT values (<
40 IU/ml; median=32.0) with a median HBsAg
concentration of 36441.2(log 4.56) IU/ml thus showing
serum HBsAg concentration is independent of serum
HBV DNA and ALT levels in these subjects.

[V. DISCUSSION

Apart from its use as a routine diagnostic
marker for HBV induced liver disease,the predominantly
spherical pleomorphic  particles of HBsAg are
suggested to be more prevalent than complete virions of
HBV(10) and this excess surface protein might have
implications towards chronicity of the disease(11).The



estimation of HBsAg concentration in sera of HBV
infected subjects started long back(12) and prior to the
advent of nucleic acid testing, quantitation of HBsAg
was found to be a significant tool for predicting the
outcome of an acute HBV infection(13). Despite its
reported usefulness in predicting therapeutic response
to interferon(14),the labour intensive procedures of such
quantitative measurements(15) hampered the wide
spread application of such assays. Quantitative
measurement of serum HBsAg based on ELISA and
chemiluminescence microparticle assay(CIMA)has been
used (16,17) which recently gained importance
providing level of HBsAg as a potential marker for
monitoring therapeutic responses(2,3).Furthermore, the
role of serum HBsAg quantification in distinguishing
inactive carriers from the subjects having active form of
the disease along with observations on significant
differences in median baseline serum HBsAg titres
across the different phases of CHB has also been
implicated (18,19). The serum level of HBV DNA is thus
being revisited as a dynamic parameter in chronic HBV
and now becoming a vital part of the pre-treatment
evaluation and assessment of the efficacy of antiviral
treatment. Measurement of serum HBV DNA is the
common tool to monitor treatment response. While the
level of circulating HBV DNA testing has been shown to
be the strongest predictor of the development of
cirrhosis and hepatocellular carcinoma (HCC) (20,21),
non association of serum HBV DNA with the histologic
activity in patients with HBV-related decompensated
cirrhosis has also been reported(22). In spite of the
conflicting reports (5,16,17) regarding the correlation
between serum HBV DNA and serum HBsAg
concentrations, we tried to evaluate the same in
treatment naive CHB patients. In our study,correlation
between serum HBV DNA and serum concentration of
HBsAg was not evident, a similar observation noted in
other studies(16,17) while such correlation(canonical
correlation)in small number of subjects being reported
by others(5).Since the majority(90%)of our study
subjects already seroconverted from HBeAg positive to
negative status with associated anti HBe positivity, the
differentiating level of HBsAg between HBeAg positive
and negative group of patients could not be ascertained
in this study. Genotype related variation of HBsAg levels
have been documented where median values of
4.11(log10 ) 1U/ml and 3.85(log10 )IU/ml measured by
CIMA were shown to be present in patients infected with
genotypes A and D respectively(2). In our study, the
median HBsAg concentration measured by ELISA was
4.63(log10 ) IU/ml in a setting where genotype D is
predominant(23).Interestingly, quantitative measurement
of serum HBsAg gained importance as a surrogate
marker for viral covalently closed circular DNA (cccDNA)
and intrahepatic HBV DNA which are belived to maintain
the replicative form of HBV DNA hence maintain the

chronic form of the disease. The occurrence of viral
reactivation observed in a significant proportion of
patients who appear negative for serum HBV DNA after
combined treatment course of peginterferon and
lamivudine(24) seem to reflect the inadequacy of serum
HBV DNA to represent the level of covalently closed
circular DNA (cccDNA) and total intrahepatic HBY DNA
as ultimate predictor of sustained virological response
(25). Changes in ccc DNA were correlated with a similar
reduction in serum HBsAg titre measured by ELISA
during adefovir treatment (26). Furthermore, serum
HBsAg levels shown to correlate well with the cccDNA
and intrahepatic HBV DNA where patients with lower
baseline cccDNA, intrahepatic HBV DNA, and HBsAg
level but not serum HBV DNA level tend to develop
sustained virologic response to peginterferon and
lamivudine combination therapy(4).In light of the above
mentioned fact,and based on our data of HBsAg levels
in lower and higher viral load groups,it can be stated
that the subjects in our study, having higher levels of
HBsAg though differ significantly by their serum HBV
DNA concentrations but might harbor similar amount of
ccc DNA/intrahepatic HBY DNA pool in their liver.
Considering a serum viral load of > 10000 copies/mL
(2000 IU/mL) is a strong risk predictor of HCC,
independent of HBeAg status, ALT level and liver
cirrhosis (21,27),monitoring of our patients having higher
level of HBsAg but comparatively lesser amount of
serum HBV DNA is warranted. Our data showed a
number of patients having higher levels of serum HBsAg
and trend of elevated ALT but lesser amount of serum
HBV DNA, thus, support a potential role of quantitative
estimation of serum HBsAg in differentiating consecutive
phases of CHB (18) that reflect the natural course of
HBV infection. Finally, in corroboration to our previous
report (28),our study demonstrated that serum HBsAg
quantification assay is unable to substitute serum HBV
DNA estimation in treatment naive CHB patients but can
be used as a surrogate marker of disease
manifestations. Furthermore, in comparison to the
chemiluminescence based assays, this ELISA based
quantitation of serum HBsAg can be used as a cheaper
alternative to monitor the therapeutic responses in
developing countries like India.
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Serum ALT(IU/ml);Mean+SD (Range)

57.41+ 60.7(10-372)

Serum HBV DNA(Log Copies/ml);Mean+SD (Range)

4.45+ 213(1.54-8.80)

HBeAg -Ve/anti HBe +Ve (%)

92.0

HBeAg +Ve/anti HBe Ve (%)

8.0

Serum HBsAg(IU/ml);Mean+SD (Range)

43032.81+32848.02 (723-111141)
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Figure 7 -HBsAg and ALT Values in Gr-1(n=32,HBV DNA < 2000IU/ml) and Gr-2(n=30,HBV DNA = 2000 IU/ml)
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the box indicate median).
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Abstract- Background: Allergi rhinitis(AR) is a significant cause of widespread morbidity, high medical
treatment costs,reduced work productivity,lowquality of life and can be associated with conditions such
as fatigue, headache, cognitive impairment, and sleep disturbance.

Aim of the study: To find out the relation between tumour necrosis factor alpha (TNF-a) and Zn/Cu
ratioin the patients with mild or moderate/severe cases.

Patients and Methods: Ninety subject were enrolled in this study .Fifty patients with AR were
subdivided into two groups i.e. mild (comprising 20 patients) with AR , moderate/ severe (comprising 30
patients) with AR . Forty subjects who are apparently healthy were taken as a control group. Serum TNF-a
was determind by using enzyme- linked immunosorbent assay (ELISA). Zn and Cu were determined by
using colorimetric method.

Results: Serum levels of TNF-a was significantly higher in mild and moderate/severe groups
compared with control group (p<0.01).A significant positive correlation between TNF-a and copper. A
significant negative correlation between TNF-a and zinc in AR patients in mild and moderate/severe

cases.
Conclusion: Zn/Cu ratio affect TNF-a level in patients with AR.
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Abstract-  Background: Allergi rhinitis(AR) is a significant
cause of widespread morbidity, high medical treatment
costs,reduced work productivity,lowquality of life and can be
associated with conditions such as fatigue, headache,
cognitive impairment, and sleep disturbance.

Aim of the study: To find out the relation between
tumour necrosis factor alpha (TNF-a) and Zn/Cu raticin the
patients with mild or moderate/severe cases.

Patients and Methods: Ninety subject were enrolled
in this study .Fifty patients with AR were subdivided into two
groups i.e. mild (comprising 20 patients) with AR , moderate/
severe (comprising 30 patients) with AR . Forty subjects who
are apparently healthy were taken as a control group. Serum
TNF-a was determind by using enzyme- linked immunosorbent
assay (ELISA). Zn and Cu were determined by using
colorimetric method.

Results: Serum levels of TNF-a was significantly
higher in mild and moderate/severe groups compared with
control group (p<0.01).A significant positive correlation
between TNF-a and copper. A significant negative correlation
between TNF-a and zinc in AR patients in mild and
moderate/severe cases.

Conclusion: Zn/Cu ratio affect TNF-a level in patients
with AR.

l. [NTRODUCTION

llergic rhinitis (AR) according to the document
(Allergic Rhinitis and Its Impact on Asthma) ARIA

is defined as a symptomatic disorder of the nose,
induced after allergen exposure due to an
immunoglobulin E (IgE)-mediated inflammation of the
membranes lining the nose [1]. The classic symptoms of
allergic rhinitis are rhinorrhoea, sneezing, nasal
congestion and nasal itching [2]. ARIA classification of
AR is according to, duration of symptoms: persistent
and intermittent, severity of symptoms: mild,
moderate/severe [3]. Mild AR (no impairment of, sleep,
daily activities, leisure or sport, school or work and
symptoms not troublesome). In Moderate/severe AR,
One or more of the following criteria are present(sleep
disturbance, impairment of daily activities, leisure and
sport, impairment of school of work troublesome
symptoms) [4]. An etiology of allergic rhinitis develop as

Author a.: Dept. of Clinical Biochemistry.

Authoro. Dept . of surgery, College of Medicine.

Author p. Dept. of Clinical Biochemistry, College of Medicine,
University of Babylon, Hilla, Iraq.

a result of an IgE- mediated immune response to an
inhaled allergen (allergens are antigens that induce and
react with specific IgE antibodies). The allergic
inflasmmatory cascade has three phases [5]. First
(sensitization) in a susceptible person, initial contact with
an allergen leads to the production of IgE antibodies
against the allergen. These IgE antibodies bind to high-
affinity receptors on mast cells and basophile [6].
Second (early-phase response)on further exposure to
the allergen, sensitized mast cells are activated when
two molecules of boundIgE are cross-linked by the
allergen(antigen) [7]. Third (late-phase response) over
the next few hours the nasal mucosa is infiltrated by
other inflammatory cells (e.g. eosinophils, neutrophils,
basophils, T-cells). These release further inflammatory
mediators, producing a sustained inflammatory reaction
which may persist for hours or days. The predominant
late-phase symptom is nasal congestion [8] Allergic
rhinitis can be caused by (Common causes) house dust
mite, Pollens, animals Moulds (Less common) [9].
Previous studiefound tumor necrosis factor-alpha and
interferon gamma, soluble inter cellular -1 in bronchia
asthma and allergic rhinitis: relation with disease
severity[10]. In this study, the relationship between TNF-
alpha and Zn/Cu ratio was investigated in mild and

moderate/severe cases of the disease.

I1. PATIENTS AND METHODS

This study was conducted in Babylon Maternity
and PediatricTeaching Hospital and in the laboratory
of Biochemistry Department, College of Medicine,
University of Babylon in the period starting from
December 2012 to May 2013.Fifty patients with AR.
These selected patients were divided into two groups
according to severity of disease.

The first: Mild group included 20 patients with
mild AR, their age ranged between (20-25) years.
Second moderate/severe group included 30 patients
with AR. Full history was taken from all patient which
include: age, residence, smoking, family history of
allergic rhinitis, medical history drug history and surgical
history, No drugs were prescribed to those patients
thatmay interfere with the measured parameters. Fourty
apparently healthy subject (who are age and sex-
matched with the patients group were selected as a
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control group in the study. All control subject have no
history of chronic disease (as diabetes mellitus,
hypertension inflammatory disease such as rheumatoid
arthritis) and not smoking. The statistical analysis was
performed by using SPSS version 18 for windows. Data
were expressed as Mean = SD. The normality of the
distribution of all variables was assessed by the
Student's F-test and Pearson correlation analysis that
have been used to determine the significant difference
between the two groups. P values less than 0.05 is
considered significant.

I11. RESULTS AND DISCUSSION

The results in (table-1) reveals a highly
significant increase in the sera level of TNF-a in patients
with allergic rhinitis in both mild and moderate/severe
cases compared with those of control group(P1<0.01
and P2<0.01) as well as a highly significant
increasebetween the mild and moderate/severe cases
(P3<0.01). Such increase may be attributed to the
activation of Th cellsleads to the production of various
cytokines, such as interleukin IL-4, IL-5, interferon ( IFN),
and TNF-a (is a major cytokine produced by mast cells
that upregulates endothelial and epithelial adhesion
molecules). During the late phase, all these cytokines
were recruited; with transendothelial migration and
infiltration of activated T-cells, eosinophils, basophils,
neutrophils and macrophages into the nasal
mucosa[11]. TNF-a causes changes in the ionized
calcium flux within  smooth muscle. which lead
consequently to the promotion of IgE production. IgE
triggers the release of mediators that are responsible for
arteriolar dilation, increased vascular permeability,
itching, rhinorrhea and mucous secretions [10].Serum
zinc showed a highly significant (p<0.01) decrease in
moderate/severe AR compared with those of healthy
subjects and highly significant (p<0.01)decrease
observed between mild cases and control group.There
was a significant increase between the mild and
moderate/severe cases(p<0.05). Decreased zinc level
in the sera of AR may be attributed to its depletion

throughout its antioxidant action and its involvement
immune response. Zinc plays a central role in the
immune system affecting a number of aspects of cellular
and humoral immunity [12]. Zinc was also shown to play
an essential part in anti-apoptotic effect for respiratory
epithelium besides its involvement in the structure of
some antioxidant enzyme[13].Oxidative stress may lead
to membrane instability causing the destructive events
and histamine secretion from mastocytes that lead
consequently to the pathogenesis of AR[14]. Anandaetal
found that zinc supplementation prevents pulmonary
pathology due to hyperoxia[15].

Membrane zinc concentrations are strongly
influenced by dietary zinc status where zinc plays an
important role in preserving membrane integrity through
its binding to thiolate groups. Megha and Ratnesh
reported that approximately twice as much zinc is
absorbed from a non vegetarian or high meat diet than
from a diet based on rice and wheat (which is the typical
diet in developing countries) where usually a high
phytate content that decrease zinc absorption[17].

A significant increase in copper level was
observed in the sera of moderate/severe patients in
comparison with control group (p<0.05) while a highly
significant (p<0.01) increment in copper was seen in
mild cases of AR patients compared with those of
control group, and significant increase in  mild
comparison with moderate/severe cases (p<0.05). the
highly significant increase in copper levels in the sera of
patients with AR may be attributed to the reciprocal
relationship between zinc and copper in normal
physiology where zinc affect the absorption of Cu and
vice versa. In addition the increase in oxidative process
as reported by some researchers[18].From the above
results, we can conclude that zinc supplementation is
quiet essential for Iragi people infected with AR in order
to alleviate TNF-a levels which was shown to be a good
marker in patients with AR especially when the latter was
shown to increase with disease severity and a high
significant correlation was found to exist between these
parameter and TNF —a levels.

Table 1. Biochemical parametrers of allergic rhinitis and controlGroups.

Parameter Mild Moderate/ Severe Control P values
n=20 n= 30 n=40

TNF —apg/ml P1 < 0.017
Mean=+ SD 37.70+4.15 100.84+12.55 17.88+3.97 P2< 0.01”
Range (34.7-50.1) (90.2-124.1) (13.70-25.2) P3< 0.01”
Copper  pg/dL 132.54+6.70 165.6=13.04 96.56+7.79 P1 < 001"
Mean+ SD (125.2-143.1) (150.2-185.02) 80.02-101.4) P2< 0.05
Range P3< 0.05
Zinc  pg/dl P1< 0.017
Mean=+ SD 75.8+3.04 62.15+5.07 100.19+6.23 P2< 0.017
Range (70.01-78.40) (45.1-66.40) (90.70-110.1) P3< 0.05"
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Zn/Cu  Ratio P1 < 0.01
Mean+ SD 0.67+0.098 0.36+0.028 0.95+0.03 Po< 0.05
Range (0.56-0.84) (0.31-0.40) (0.92-1.03) P3< 0.01"

P1= Mild VsControl
**Highly significant * Significant

P2 = moderate/severe VsControl P3 = Mild Vs Moderate/Severe

Table 2 . Pearson's correlation between the levels of copper, zinc, zn/cu Ratio and TINF in different groups (n= 90)

parameres mild Moderate/severe control
r p r P r P
Cu vs TNFa 0.5 0.01 0.7 0.05 0.24 0.05
Zn vs  TNF-a -0.56 0.01 -0.51 0.01 0.3 0.1
Zn/Cu Ratiovs TNF-a -0.51 0.01 -0.8 0.05 0.03 0.1
Significant = P< 0.05 high significant = P< 0.07
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Tor Tor (Hamilton, 1822) Fed with Various Concentrations of
Protein
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Absiract- The present study was aimed to assess the proximate biochemical composition of body and
faecal matter of Tor tor fed with feed combination containing containing 25% CP (T-1), 30% CP (T-2), 40%
CP (T-3) and control group (T-4) containing 20% CP. The results of the proximate composition of the
faeces of Tor tor revealed the higher CP% of 18.64=0.03 in fishes fed on feed containing 40=0.01 CP in
the basal diet. The whole body carcass analysis revealed higher concentrations of accumulated CP% as
high as 65.34+34 (T- 3), fed with 40% basal crude protein. The overall study revealed that inclusion of
40% CP in mahaseer diet could lead to better growth and feed efficiency.
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Biochemical Changes in Proximate and Body
Composition of Tor Tor (Hamilton, 1822) Fed
with Various Concentrations of Protein
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Abstract- The present study was aimed to assess the
proximate biochemical composition of body and faecal matter
of Tor tor fed with feed combination containing containing 25%
CP (T-1), 30% CP (T-2), 40% CP (T-3) and control group (T-4)
containing 20% CP. The results of the proximate composition
of the faeces of Tor tor revealed the higher CP% of
18.64=+0.03 in fishes fed on feed containing 40+0.01 CP in the
basal diet. The whole body carcass analysis revealed higher
concentrations of accumulated CP% as high as 65.34+34 (T-
3), fed with 40% basal crude protein. The overall study
revealed that inclusion of 40% CP in mahaseer diet could lead
to better growth and feed efficiency.

Keywords. crude protein, tor tor, carcass composition,
biochemistry.

. INTRODUCTION

or tor is the most common Himalayan mahseer
Tand a very attractive sport fish with excellent food

value. Tor tor is a highly nutritious fish with good
economic value. It shows a steady decline in abundance
in reservoirs in India. It inhabits riverine pools and lakes
and also in streams with good flows and a rocky bottom
where they attain the best growth. They are
benthopelagic, potamodromous and occur in tropical
freshwaters (15-30 oC) at depths of upto 15 m. Adults
have an omnivorous feeding habits and feed on small
fish, insects, molluscs, zooplankton, debris, sand, mud,
fish scales and bones, fruits, chironomid larvae, water
beetles, crustaceans, filamentous algae and
macrophytes. Juveniles mainly consume insects (Desali,
2003). Among Indian mahseers, Tor tor (Hamilton, 1822)
is the most important food and game fish of India after
Tor putitora (Hamilton, 1822).

Studies on the nutritional aspects from culture
viewpoint related to conservation and propagation,
though important, are very limited particularly for
Narmada mahseer. Attempts have been made to raise
fry of putitora mahseer on formulated diets at NRCCWF,
while in case of khudree mahseer more systematic
studies have been conducted to evaluate the optimum
protein requirement (Murthy and Keshavanath, 1986),
protein sources (Keshavanath et al., 1986) and protein
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sparing effect of sardine oil (Bazaz and Keshavanath,
1993). During different stages of mahseer development,
the protein requirement by this species needs to be
understood for modifying/formulating the feed in order
to make it more balanced and nutritive.

The present study has aimed to generate
baseline data on nutrient requirements so as to develop
appropriate feeds to enhance growth of mahseer in
captivity under aguaculture conditions so as to increase
its production. At present there is only limited knowledge
on the nutritional requirement of mahseer, Tor tor when
cultured in captivity in tropical waters. Information on the
nutritional requirement of fish and its availability from
different sources is essential for formulation of complete
feed. The present work describes the nutritional
requirement for the development of fisheries and
aquaculture of Tor tor. The main aim of the study is to
find out which formulated feed with optimum protein
level is more beneficial to obtain fast and better growth
rate of this particular fish species when cultured in
captivity in tropical climatic conditions. It will help to
evaluate dietary requirement of fry to adult stage of Tor
tor, so as to formulate nutritionally balanced diets.

II.  MATERIALS AND METHODS

Treatrments
T-1: Fishes fed with feed containing 25% protein level
T-2: Fishes fed with feed containing 35% protein level
T-3: Fishes fed with feed containing 40% protein level
T-4. Fishes fed with the available commercial feed
(ACF) containing 20% CP

a) Proximate analysis of feed ingredients and feeds

Proximate analysis of all the formulated feeds
was performed according to AOAC (1995) methods. The
feeds were analyzed before formulation of different
diets.

i. Estimation of moisture content

Moisture content was estimated by the following formula
% moisture = Sample wt. (g) — Dried sample wt. (g)x100
Sample wt. (g)

ii. Estimation of Ash content
Ash estimation was calculated as under:
% Ash = Ash weight (g) x 100
Sample weight ()
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viii.

il Estimation of Crude Protein content
The estimation of crude protein content involved
three phases i.e, digestion, distillation and titration. The
crude protein was calculated by the formula:

% Crude protein =V x0.00014 x D x 100 x 6.2
WxA

iv. Estimation of Crude Lijpid content

Crude lipid content was calculated by the formulla

Calculation:

Where, V = Volume of N/100 H2S0O4
D = Dilution factor

W = Weight (g) of sample

A = Aliquot taken

% Lipid = Cup weight after extraction (g) — Empty cup weight (g) x 100
Sample weight

v. Estimation of Calcium content

0.5 g of ash sample was taken in a Kjeldahl
tube and 20 ml of concentrated HNOS3 was added to it.
The solution was then digested in a fume cupboard at
1100C till it became clear. Simultaneously 3 numbers of
blank (digestion tube + acid) were digested. The
volume was made to 50 ml by adding distilled water and
stored in polythene bottles till analysis was done by
atomic absorption spectrophotometer following Factar's
instructions.

vi. Determination of Gross energy
Gross energy was calculated by the formula:
Calculation:  (Rise in temperature x 3147) — 23

Sample weight (g) x 1000
(Combined energy value of nickel wire + cotton = 23
Cal).

vii.  Percentage of feed

The experiment had four dietary treatments,
three prepared formulated feeds and one commercial
feed. The fry’s kept in three tanks (aquarium) during July
2005 to June 2006 (first trial) were fed on feeds having
25%, 35% and 40% protein levels and the fourth tank
(aquarium) fry’s were fed on commercial feed having
20% protein content. The feeding was done daily @ 5%
body weight. The feed was given twice daily morning
and evening.

Collection of wasted feed (Wf) and faecal matter
(Fm) for proximate analysis

To determine the proximate composition of
faeces, it was collected at different times from the tanks
fed with different diets. This was done for a number of
days till the quantity was sufficient for analysis. The
faecal and wasted feed was collected by siphon pipe
and dried in an oven in a petridish. The collected matter
from respective tanks were pooled together and stored
in air tight bottles until analysis. Same methods were
used for proximate analysis.

iX. Proximate analysis of body carcass

At the start and end of both the experiments the
fishes were taken and their total length and body
weights were recorded. After evisceration, the fishes
were cut into pieces. These collected pieces were
weighed and put into hot air oven at 600C for 72 hours

(Us)

for drying to determine the moisture content. The dried
samples in aluminium foil were stored in dessicator for
proximate analyses following the procedure as
described for feed.

I11. RESULTS

The present study was amed at the
assessment of the biochemical constituents of fish food
containing 25% CP (T-1), 30% CP (T-2), 40% CP (T-3)
and control group 20% CP, fed to Tor tor fry and
assessment its effect on the biochemistry of faecal
matter and carcass at the end of the experimental
period. The study shall be a valuable information tool for
assessment of the protein inclusions into the feed and
its subsequent effect on biochemistry of body
composition of the fish. The percentage composition of
four feed treatments is presented in table 1. The
biochemical constitution of the formulated feed showed
that the CP concentration was higher in T-3 (40.0+0.01).
The treatment group had the appropriate energy content
as higher levels of crude lipid (19.14=0.12) and
carbohydrate (38.78=1.01). The gross energy (Kj/g) for
the treatment group was enumerated to be 17.28+1.21.
In comparison to other groups which included less P:E
ratio showed gross energy as 16.48=0.34 (T-3; CP =
30%) and 15.82+0.21 (T-2; CP = 25%). The routine
feed (ACF) which is fed to Mahaseer (Tor tor) contained
CP (%), lipid (%) and energy content (Kj/g) of
20.0=0.01, 17.23+0.10 and 13.51=0.12 respectively.
Table 2 demonstrates the proximate composition of
waste feed and faecal matter of Tor tor. The waste feed
and faecal matter was collected on routine basis daily
and subjected to biochemical analysis. The results are
the mean=SD of the results. Among four treatments, the
Cp content was highest in T-3 (56.25+0.11), as
compared to the ACF, which contain CP (%) as less as
214=0.07. The lipid content was recorded as
3.16=0.06 for T-3, with as less as 1.14+0.04 (ACF) and
as high as 5.37+0.01 (T-1). The gross energy (Kj/Q)
analysis of the feed and waste material revealed minor
differences among the treatment groups, with T-1
having the highest gross energy (7.61+0.02) and T-4
(ACF) exhibiting the lowest GE of 5.9+0.04. The initial
and final biochemical components of the body carcass
of fish subjected to various dietary protein levels ate



presented in table 3. The initial CP (%) value
(69.67=0.08) increased to the value of 65.34+0.10 in T-
3, which was the highest among the other treatment
groups. In case of ACF, the CP (%) showed a minor
increase with a value of 58.78+0.10. The proximate
analysis of crude lipid (%) in T-3 showed an increase to
the tone of 25.27=0.01 from the initial value of
17.57+0.02. Besides other components like ash (%)
and dry matter (%), gross energy (Kj/g) showed a
remarkable increase to the tone of 20.78=0.01, as
compared to the initial value of 16.32=0.01. Overall the
biochemistry of feed, unfed feed, faecal matter and the
body carcass revealed an enormous change subjected
to the basic feed formula which mainly utilized the
inclusion of 40% CP, added by the adequate sources of
energy.

V. DISCUSSION

The present research work is an effort put with
an intention to upgrade the aquaculture nutrition
science, with respect to commercially important fish
(Mahaseer), by using different protein, lipid and
carbohydrate ratios for determination of a feed
formulation, which would reduce the FCR value and
makes the fish growth economical. Although there has
been so many attempts to formulate the diets as per the
requirement of the fishes, present work is no exception
to that, except it encompasses a featured work on all the
aspects and feed formulation, feeding and its impact on
various physio-biochemical aspects of the test species.
The work can be used as an engender for the future
researchers and will be a commendable contribution to
aquaculture nutrition.

The biochemical composition of various food
ingredients used as food for fish and shrimp has been
thoroughly authenticated by FAO. In order to get an
appropriate idea regarding the performance of a feed at
all metabolic levels, the biochemical composition of the
formulated diet needs to be charted out. It is better to
change the feed composition for Mahaseer, taking its
omnivorous feeding habit into consideration, the main
constituent being crude protein. In our results, the
treatment 3 (CP = 40%) performed well at all
biochemical levels. An attempt to determine the effects
of four rations on growth, chemical composition and
digestibility of the Rainbow trout (Oncorhynchus mykiss
Walbaum, 1792) was done by Gumus and Ikis (2009).
Four test diets were formulated to have the same levels
of protein (40%) and energy (gross energy: around 4800
cal/g), however, these test diets were composed of
basic diet with different carbohydrate (0, 3, 12 and 18%)
to lipid (0, 6, 15 and 18%) ratios (Diet 1: 0/18; Diet 2:
3/15; Diet 3: 12/6 and Diet 4: 18/0). The authors
observed that the percentage of water, protein and ash
of fish flesh did not show any (P>0.05) change.
However, the muscle lipid content of fish significantly

(P<0.05) decreased as carbohydrate level increased.
The authors hypothesis supports our findings, which
revealed protein assimilation while enumerating
biochemistry of carcass.

Dietary protein and energy requirements of
juvenile freshwater angelfish (Pterophyllum scalare)
were evaluated by Zuanon, et al. (2009). The authors
used 3 X 2 factorial design with three dietary crude
protein levels being tested (26, 30, and 34% of CP)
combined with two digestible energy levels (3,100 and
3,300 kcal DE/kg of diet) in three replicates. The authors
observed that the fish fed diets with 26% CP showed
greater protein efficiency values when compared to
those fed diets with 34% CP. Diets with 26% of CP and
3100 kcal DE/kg could meet the nutritional requirements
of juvenile freshwater angelfish. The dietary protein
requirement for optimal growth performance and body
composition of juvenile sole fish was evaluated by Abdel
et al. (2011). Four diets were formulated with different
protein levels (D40, D45, D50 and D55% crude protein).
The authors used silverside fish (Atherina boyeri) as
additive to the diets as local animal protein source and
to enhance palatability of the test diets. Their results
showed significant differences (P<0.05) in growth
performance and feed efficiency between diets. No
significance difference (P<0.05) in whole body chemical
composition (dry matter, crude protein, crude lipid and
ash) were found between fish fed all experimental diets.
However, slight increase in whole body lipid contents
were recorded with D50% CP and D55% CP levels. The
results of the present study indicated that, D55% crude
protein level can be optimal for meeting the requirement
of juvenile sole, Solea aegyptiaca without adverse
effects on growth performance and feed efficiency. The
hypothesis of the above authors lends complete support
to our findings that inclusion of higher concentrations of
crude protein could lead to better feeding strategy

The present research findings of the inclusion of
40% CP in Mahaseer diets is completely supported by
the work of Muzaffar et al. (2012 a,b) who used 40% CP
in carp diet. The authrors reported the highest carcass
dry matter, crude protein, crude lipid, ash and energy
content, lowest moisture content and carbohydrate
content in fingerlings fed with Feed B which contained
40 = 0.21% protein, 9.31 = 0.25% lipid and 10.08 =
0.10% carbohydrate, which supports our research
findings. The effects of diets, containing different dietary
protein levels (32, 36, 40, and 44%), on growth, feed
conversion rate and survival of slender walking catfish
(Clarias nieuhofii) fingerlings were studied by Suphada
and Anut (2012). Fishes were fed with isocaloric test
diets containing 32, 36, 40 and 44% protein, for 12
weeks. Carcass composition analysis indicated a
positive correlation between dietary protein level and fish
body protein content, but moisture, lipid level and ash
content in the fish body were not significantly different
among treatments. In conclusion, the 40% protein diet
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gave the maximum growth performance, lowest feed
conversion ratio and high body protein content in
slender walking catfish fingerling during the 12 weeks of
the feeding trial. The findings of Suphada and Anut
(2012) lend complete support to our findings.

V. (CONCLUSION

The present study revealed that the mahaseer
culture in captivity, if fed on a diet containing optimum
levels of CP and appropriate level of DE, boosts the
growth of the fish and makes it economically viable. The
results of the proximate composition of the faeces of Tor
tor revealed the higher CP% of 18.64+0.03 in fishes fed
on feed containing 40=0.01 CP in the basal diet. The
whole body carcass analysis revealed higher
concentrations of accumulated CP% as high as
65.34=34 (T-3), fed with 40% basal crude protein. The
overall study revealed that inclusion of 40% CP in
mahaseer diet could lead to better growth and feed
efficiency
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BIOCHEMICAL CHANGES IN PROXIMATE AND BODY COMPOSITION OF TOR TOR (HAMILTON, 1822) FED WITH VARIOUS
CONCENTRATIONS OF PROTEIN

Moisture (%) Ash content Crude protein Crude lipid Carbohydrate Grossenergy ciu
-10 - (%) (%) ether extract includingfibre (Ki/g) content (%)
(%) (%)

mT-1 mT-2 mT-3 mT-4

Figure 1: Percentage proximate composition of feed compositions T-1 (CP = 25%); T-2 (CP = 30%); T-3 (CP =
40%) and T-4 (ACF; CP = 20%)
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Figure 2 : Percentage proximate composition of faecal matter for four feed compositions T-1 (CP = 25%); T-2
(CP = 30%); T-3 (CP = 40%) and T-4 (ACF; CP = 20%)
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BIOCHEMICAL CHANGES IN PROXIMATE AND BODY COMPOSITION OF TOR TOR (HAMILTON, 1822) FED WITH VARIOUS
CONCENTRATIONS OF PROTEIN
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Figure 3 . Percentage proximate body carcass composition of 7or forfed with four feed compositions T-1 (CP =
25%); T-2 (CP = 30%); T-3 (CP = 40%) and T-4 (ACF; CP = 20%)
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ACF= Available commercial Feed and += Standard deviation.

5

=
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;5 Table 1 . Percentage proximate composition of Feed I, ll, Ill and Available Commercial feed during rearing of 7or tor
Q

> Composition (%) Formulated Feed Feed IV
o Feed | Feed Il Feed Il

— Moisture (%) 8.18 7.8 7.56 9.14
5 (+ 0.12) (+ 0.10) (+ 0.08) (+ 0.14)
E Ash content (%) 11.6 13.56 13.4 17.8

2 (= 0.17) (= 0.12) (= 0.02) (=)
~ Crude protein (%) 25.0 35.0 40.0 20.0
5 (+ 0.01) (+ 0.02) (= 0.01) (= 0.01)
‘§ Crude lipid ether extract (%) 17.79 15.11 19.14 17.23
g (+ 0.16) (+ 15) (+0.12) (+ 0.10)
. Carbohydrate including fibre (%) 58.12 51.04 38.78 55.07
S (+ 0.06) (+ 0.38) (= 1.01) (+ 0.14)
& Gross energy (Kj/g) 15.82 16.48 17.28 13.51
A (= 0.21) (= 0.34) (= 1.21) (= 0.12)
3 Calcium content (%) 0.82 0.94 3.19 0.32
5 (= 0.002) (= 0.002) (= 0.004) (= 0.001)
!g

=

-

€




Table 2 . Percentage Proximate Composition of wasted feed material & Faecal matter ejected during rearing of 7or
for (on dry weight basis)

Composition (%) T-1 T-ll T-lll T-IV
Crude protein (%) 2.63 4.36 5.25 214
(+ 0.03) (+ 0.09) (= 0.11) (+ 0.07)
Crude Lipid (%) 5.37 414 3.16 114
(+ 0.01) (+ 0.02) (+ 0.06) (+ 0.04)
Carbohydrate (%) 1.23 257 4.62 1.12
(+ 0.05) (+ 0.04) (+ 0.07) (+ 0.02)
Ash content (%) 22.43 13.16 18.64 15.22
(+ 0.14) (+ 0.06) (+ 0.03) (+ 0.07)
Gross energy (KJ/g) 7.61 7.23 6.57 59
(+ 0.02) (+ 0.02) (+ 0.07) (+ 0.04)
T-IV= Available commercial Feed and == Standard deviation.
7able 3 :Initial and Final Carracas Percentage Composition in experimental tanks 1, Il, Il and ACF during the rearing
of 7or tor
Composition (%) Initial Final
Tank | Tank I Tank Il Tank IV
Crude protein (%) 58.62 60.21 63.56 65.34 59.67
(= 0.01) (= 0.07) (= 0.06) (= 0.10) (= 0.08)
Crude lipid (%) 17.57 22.45 23.72 25.27 19.31
(+ 0.02) (+ 0.01) (+ 0.02) (+ 0.01) (+ 0.01)
Ash (%) 14.64 14.72 14.88 14.46 14.24
(+ 0.01) (+ 0.02) (+ 0.03) (+ 0.02) (+ 0.01)
Dry matter (%) 27.22 27.89 28.24 28.41 27.38
(= 0.06) (= 0.06) (= 0.01) (= 0.04) (= 0.10)
Gross energy (ki/Q) 16.32 18.14 19.26 20.78 17.25
(+ 0.01) (+ 0.04) (+ 0.02) (+ 0.01) (+ 0.03)

+ = Standard deviation.
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Mutagenic Strength of Ethanol Tolerant
Saccharomyces Species Isolated from
Palmwine Sap (Raphia Sudanica)

Akande T. A. % Abdullahi H. J. ° & La-Kadri, R.T."

Abstract=  Ethanol tolerant  saccharomyces  species:
Saccharomyces  cerevisiae, Saccharomyces  ovarum,
Saccharomyce fragilis and Saccharomyce lactis were

successfully isolated from 168 hours aged palmwine on
glucose yeast extract agar at 28. The basic physiological
parameters (pH and ethanol content) of the aged palmwine
were investigated. Fermentative assessment test was carried
out to determined and estimate the fermentative abilities of the
four reference saccharomyces isolates on 15% glucose
medium. The maximum ethanol content produced by the
isolate varies between 8.1 to 10.8%v/A. Saccharomyces
cerevisiae produced the highest while S. lactis had the lowest
(8.1%).The fermentative ability of all the isolates was
enormously affected after been subjected to mutagenic effects
of sub- minimum inhibitory concentration (MIC) of acridine
orange for 48hours to determined the genetic stability of each
of the isolate. S. lactis was found to have lost all its
fermentative property while both S. ovarum, and S. Fragilis lost
its fermentative ability by 80% compared to S. cerevisiae that
was stabilized to the mutagenic effects of acridine orange.
Hence S. cerevisiae was confirmed to be the most genetically
and mutagenically stabilized isolate compared to other
isolates.

Keywords.: saccharomyces species, mutagenic agents,
fermentation, acridine orange.

. INTRODUCTION

owadays, manufacturers have begun to show
N unprecedented interest in innovations by

introducing benefits from re-engineering and
genetic manipulation. These innovations were ushered
in because of certain constraints intrinsic to the
organisms being used for the respective manufacturing
processes. These include the need to improve yeast
resistance to ethanol, mutagens, temperature, carbon
dioxide as well as eliminating production of other
compounds which may contaminate the product and of
course, improve both yield and product recovery
(Aunstrup,2007). In order to obtain strains showing more
suitable properties, genetic manipulation methods have
been used (Dubey, 2009). However due to the euploid,
diploid or polyploid nature of most strains of yeast used
in ethanol fermentation, traditional crossing techniques
have not been very useful. This made the use of other
technologies such as classical mutagenesis, protoplast
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fusion and transformation necessary (Amord and Jose,
2008).

However, classical mutagenesis which involves
the production of mutants by the exposure of microbial
strains to mutagenic chemicals or ultraviolet rays to
induce changes in their genomes leading to production
of Improved strains would be the main focused of this
research work. Seven days (168 hours) ethanol
tolerance  Saccharomyces species isolated from
palmwine sap would be subjected to mutagenic effect
of acridine orange (a basic fluorescent dye that
selectively binds to genetic material and can
differentiate between deoxyribonucleic acid (DNA) and
ribonucleic acid (RNA)), Such mutants may, however,
show undesirable secondary mutations which can
influence the behaviour of cultures during fermentation.
Saccharomyces appear microscopically as globose or
ovoidal cells with multilateral budding and possibly
pseudohyphae. The vyeast forms one to four
ascospores, which are smooth and ellipsoidal. Colonies
appear smooth, usually flat, and occasionally raised and
opaque (Martini and Martini, 1998). The two primary
species found in wines, S. bayanus and S. cerevisiae
(@anamorph: Candida robusta), ferment glucose,
sucrose, and raffinose and assimilate glucose, sucrose,
maltose, raffinose, and ethanol but not nitrate.
Saccharomyces cannot utilize five carbon sugars (e.g.,
pentoses) (Kudo et al., 1988). On a dry weight basis,
Saccharomyces contains 3% to 5% phosphate, 2.5%
potassium, 0.3% to 0.4% magnesium, 0.5% sulfur, and
trace amounts of calcium, chlorine, copper, iron, zinc,
and manganese (Monk, 1994; Walker, 1998). Yeast
must be supplied with a source of phosphate, which is
incorporated into  nucleic acids, phospholipids,
adenosine-5'-triphosphate (ATP), and other
compounds. Potassium is necessary for uptake of
phosphate, and a deficiency may be linked to sluggish
alcoholic fermentations (Kudo et al., 1988). Other
minerals needed by  Saccharomyces  during
fermentation have a variety of functions but are used
primarily as enzyme activators. Besides minerals, yeasts
require various vitamins such as thiamin, riboflavin,
pantothenic acid, pyridoxine, nicotinamide, biotin, and
inositol depending on species and specific growing
conditions (Monk, 1994; QOugh et al., 1989). In general,
practically all strains of Saccharomyces require biotin
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and pantothenic acid while some also need inositol
and/or thiamin for synthesis of nucleic acid, protein and
fatty acids (Walker, 1998).

Palm wine is a traditional wine extracted from
palm trees Elaeis guineensis and Raphia hookeri. Palm
wine is consumed for its nutritional effect because of its
probiotic content (Ezeronye 2004; Lourens-Hattingh and
Wiljoen 2001; Heller 2001). Palm wine is consumed
throughout the tropics and appears as a whitish liquid
produced by natural fermentation of the sap of Elaeis
guineensis and Raphia hookeri (Uzogara et al., 1990;
Uzochukwu et al., 1991). The unfermented sap is clean,
sweet, colourless syrup containing about 10 - 12%
sugar, which is mainly sucrose (Bassir, 1962; Okafor,
1975a). Upon fermentation by the natural microbial flora,
the sugar level decreases rapidly as it is converted to
alcohol and other products (Obire, 2005) whereas, the
sap becomes milky-white due to the increased microbial
suspension resulting from the prolific growth of the
fermenting organism (Okafor, 1975).

Palm wine is characterized by an effervescence
of gas resulting from the fermentation of the sucrose
content, by the fermenting organisms (Bassir, 1962).
Previous studies on the microbiology of E guineensis
and R. hookeri have incriminated several bacterial and
yeast flora to be involved in the fermentation process
(Fapa-runsi and Bassir, 1972; Okafor, 1972; Okafor,
1975; Eze and Ogan, 1987; Amanchukuru et al., 1989;
Ejiofor, 1994; Orimaiye, 1997; Nester et al., 2004). These
organisms have also been reported to originate from
several sources, which include tapping equipment,
containers, the environment, etc (Faparunsi and Bassir,
1972; Eapen, 1979).

George et al. (2009) described the
enhancement of the recombinaenic and mutagenic
activities of bleomycin in yeast by intercalation of
acridine compounds into DNA. Strain D7 of
Saccharomyces cerevisiae isolated from palmwine was
used to measure the induction by bleomycin (BLM) of
mitotic recombination at the trp5 locus and point
mutations at ilvl in the presence and absence of
acridine compounds. BLM is a potent mutagen and
recombinagen in the D7 assay. The acridines vary,
some being mutagenic or recombinagenic and others
not. Combined treatments were used to distinguish
whether a genetically inactive acridine has no effect on
the genetic activity of BLM or modulates its action.
When an acridine is itself genetically active, combined
treatments were used to determine whether its effects
are additive with those of BLM or whether there is
interaction between the two compounds. Acridine
compounds that share the ability to intercalate between
the base pairs of DNA but differ in their mutagenic
specificity owing to the presence of different substituent
groups were analysed. Clear potentiation and
synergistic interactions were detected in combined
treatments with BLM and aminoacridines, nitroacridines
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or an acridine mustard. Potentiation and synergy were
also observed in sequential exposures in which the
yeast were grown in the presence of acridine
compounds and then treated with BLM in the absence
of free acridine. The results are consistent with an
increase in BLM susceptibility conferred by acridine
intercalation. It is likely that the intercalating agents
increase the access of BLM to the minor groove of DNA,
where it abstracts a hydrogen from the 4' position of
deoxyribose, creating a free radical that is processed.

The main focus of this paper is to
mutagenically alter the genome (using acridine orange)
from the reference Saccharomyces species isolated
from palmwine sap (incubated for 168 hours), that
coded for metabolic/enzymatic synthesis in fermentation
and reassess the mutated yeast strains for fermentative
potential to determine the true genetically stable and the
degree of persistence of the species in fermentation
processes with the objective of targeting the selection
and improvement of Saccharomyces species in other to
improve the overall process control, yields and efficiency
as well as the quality, safety and consistency of
bioprocesses products.

I1. MATERIALS AND METHOD

a) Sample Collection

Fresh palm wine samples from Raphia palm
(Raphia sudanica) was collected from main traditional
palm wine trappers in Akur village (Kwara state
polytechnic), llorin, Kwara state whittin 30 minutes of
tapping. The freshly tapped samples was collected
using pre-sterilized 200ml capacity sample bottle with
perforated screw cap. The perforated screw caps were
plugged with sterile non-absorbent cotton-wool. The
samples were transported to the laboratory in a cooler
equipped with packs of freezing mixture of salt and ice-
block for analysis within 1 hour of collection.

b) Laboratory ageing of palmwine sample

The freshly tapped Palmwine sample collected
was stored in opaque 250 ml conical flask plugged with
cotton wool for 168 hours (7 days) at room temperature
(28+2° § on an orbital shaker at 100 rpm to prevent
sedimentation. Determination of pH and percentage
ethanol content ( % v/v) of palm wine sample was
carried out aseptically at 0, 24, 36, 48, 72, 96, 120, 144,
and 168 hours of fermentation (Ogbulie et al., 2007 and
Nwachukwu et al., 2006a and b).

c) Isolation and identification of ethanol tolerant
Saccharomyces spp. from aged palmwine

Five milliliters of thoroughly mixed palmwine
was centrifuged in sterile centrifuge bottles at low speed
for 5 minutes. One milliliter of the sediment was
transferred using sterile pipette onto sterile Glucose
Yeast-extract Agar (GYA), spread using a sterile bent
glass rod and incubated at room temperature (28+2°c)



for 24 — 48 hours (Okafor, 2008). Chlorophenicol was
added to the GYA at 0.05 mg/ml to suppress the growth
of bacteria (Nwachukwu , 2008, Bechem et al., 2007).
Vaughan-Martini and Martini, (1998) Barnett et al.
(1990), Kregger Van-Rij (1987) for yeast identification
were employed. The test include morphology, surface
characteristics, presence of pseudohyphae
(pseudomycellium), ascospore formation and vegetative
reproduction, nitrate utilization, growth in 10% NaCl +
N50% glucose in yeast extract, growth inC37and
30° C and growth in 50% w/w glucose yeast extract .
Fermentation test include sugars such as lactose,
maltose, saccharose, galactose and raffinose.

a) Fermentation Assessment Test

Batch fermentation was carried out on each of
the saccharomyces isolate, by transferring 1ml of the
isolate starter culture contanning about 107 cells ml-1
into 100m! of the fermentation medium in 250ml conical
flasks. The flasks were incubated at room temperature.
Determination of percentage ethanol content ( % v/V)
produced by each isolate was carried out aseptically at
0,1,2 8 4,5, 6,7, 8 and 9 days of fermentation
period (Nwachukwu and Ibekwe, 2004; Wellala et al.,
2004)

e) Determination of Minimum Inhibitory Concentration
(MIC) of Acridine Orange

The minimum inhibitory concentration of the
acridine orange was determine according to the method
described by Crosa et al. (1994), Akiotoh-E and Reed
(1981)

Yeast extract glucose medium was prepared
and sterilized using autoclave. One milliliter (1ml) of the
prepared broth was dispensed into the test tubes
numbered 2 to 12 using sterile pipette. A stock solution
containing a concentration of 0.2g of acridine orange in
10ml of deionized water was prepared and 1ml of the
solution was dispensed into each of tube number 1 and
2. Subsequently, from tube 2, serial dilution was carried
out using 1ml transfer up to tube number 10 and 1ml
from tube 10 was discarded.

Also an overnight culture (starter culture) of
each of the test isolates were prepared and 1:100 (102)
dillution of broth were made and from this dillution, 1ml
of the inoculum was transferred into each tube 1 to 12
with exception of tube 11, to which another yeast extract
glucose medium would be added.

The final volume in each tube was 2ml with
exception of tube number 1 that had only 1ml of acridine
orange (served as control for acridine orange), Tube 12,
which contained 1ml of culture and acridine orange,
served for viability of the culture in use and tube 11
served as control for the sterility of the sterile broth.

The final concentration of acridine orange in
each of the tube numbered 1 to 10 after dillution were;
20,000, 10,000, 5,000, 2,500, 1,200, 625, 312.5, 156.25,
75.125, and 37.06 ug/ml respectively.

The set-up was incubated at 28+2 C for 24 -48
hours after which the tubes were examined for growth.
The last tubes in which growth failed to occur for each
isolated species were taken to be the minimum
inhibitory concentration (MIC) tube. The concentrations
of the MIC and sub-MIC tubes were noted and SUB-MIC
concentrations were used for the determination of
genetic strength.

The above procedures were repeated for each
of the isolated Saccharomyces species to determine the
genetic strength and stability of the species.

7)) Determination of mutagenic strength in isolated
Saccharomyces species

Determination of genetic strength from isolated
Saccharomyces species using mutagenic method
(acridine orange) was performed according to the
method of George et al. (2008), Grinsted and Bennet
(1988), Akiotoh-e and Reed (1981).

Sub-MIC concentrations for each species were

chosen against such isolate in the determination
procedure.
The test Saccharomyces species was

inoculated into a sterile yeast glucose medium and
allowed to stand for 24 hours. This broth served as
inoculum. Another sterile medium broth was prepared
and distributed in 1ml volume into four different test
tubes and sterilized by autoclaving. A stock solution of
acridine orange in sterile deionized water (sub-MIC
concentration) was prepared and 1ml of the solution
was dispensed into the test tubes containing sterile
broth. The content of the tube was vortexed for seconds
and 20ul of overnight-incubated inoculum was added
with the help of micropipette (each tubes represented
different isolates of the Saccharomyces species). The
tubes were incubated at room temperature (28+2°C) for
24-48 hours after which the growth obtained were
inoculated into the Petri-dishes containing yeast-extract
glucose agar + chlorophenicol and incubated under the
same conditions.

The colonies appeared were then subjected to
fermentative re-assessment as described to determine
the genetic strength and stability

[11. RESULT AND DISCUSSION

The two most important physiochemical
parameters determined in this research work clearly
show that the percentage content of ethanol of freshly
tapped palmwine was 2.0%v/v with pH of 6.0. The
ethanol content increased with time of ageing to a peak
of 5.1% v/v at 72hours , after which it diminish gradually
to a level of 3.0% v/v after seven (7) days of ageing
(figure 1). The decline in the ethanol level of the sample
with respect to age is an indication of preference of the
microorganisms for metabolism especially the yeast for
fermentation (Priest and Campell, 1996). This result
could be as result of some of the alcohol being
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converted into more organic acids by the fermenting
yeasts and bacteria (Ogbulie et al., 2007; Kenneth and
Charles, 2007; Robert, 2006; Nwachukwu et al., 2006g;
Ogbonna, 1984; Okafor, 1972). The steadily reduction of
pH of the wine sample from 6.0 to 1.5 after 7 days of
fermentation is probably due to the accumulation of
acidity, because of formation of organic acid with time.
This result is correlated with the finding of Nwachukwu
et al. (2006a), Oyagade (2004), Okafor (1972).

Microscopic examination of the 7-days aged
palm wine sample showed that palm wine serves as a
good medium for the growth of numerous
microorganisms especially yeast cells. However, the
following ethanol tolerant Saccharomyces species; S.
cerevisiae, S. uvarun, S. lactis, S. flagilis and
Hansenulla species were isolated and identified . All
Saccharomyces species isolates showed resistance to
chloramphenicol. The chloramphenicol inhibits the
growth of most bacteria while allowing the yeast to grow.
The ethanol tolerance results indicated that with no
exogenous ethanol added, the saccharomyces yeast
isolated after 7-days clearly tolerated the physico-
chemical conditions imposed by the palm wine
(Nwachukwu et al., 2006c¢). This indicated that they were
better adapted to the conditions in the wines than some
of the other organisms involved in palm wine
fermentation. The occurrence of these ethanol tolerant
saccharomyces isolates in the palm wine samples,
however, supports the reports made by Amoa-Awua
(2007), Nwachukwu et al., (2006a), Oyagade (2004),
Ejiofor (1994) Ikenebomeh and Omayuli (1988), Casey
and Igledew (1989), Ogbonna (1984), Okafor, (1980),
Faparunsi and Bassir (1971) and Okafor (1975).

Nine (9) days Fermentation assessment test
indicating the rate of production of ethanol on 15%
glucose culture medium by the isolated Saccharomyces
species as presented in figure 2 indicated the initial
rate of ethanol production was higher in S. cerevisiae
(4.1% v/v) than S. uvarum, and S. flagilis (1.4% v/v)
While S. lactis shown zero (0% v/v) production until
after 48 hours. However, the percentage of ethanol
produced after 9 days of assessment was highest in S.
uvarum, and S. flagilis (10.8%v/v) and lowest in S. lactis
(8.1%v/v) while S. cerevisiae recorded 10.4% V/v.

A clear relationship in the fermentation pattern
was evidence between the four isolates, where the initial
rate of fermentation was the highest in S. cerevisiae
followed by S. uvarum S. flagilis and S. lactis. However,
the percentage of ethanol by each isolate on 15%
glucose medium after reaching the contant specific
gravity varies from 10.4 and 10.8 to 8.1 indicating that
the final ethanol yield was not significant difference
among the four Saccharomyces species. These result
was in agreements with the finding of Wellalla et al.
(2004) Tabera et al. (1985) and Ogbonna (1984) in
which one Saccharomyces species that showed a
higher rate of fermentation than another at one stage of
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fermentation was not always found to be the highest
ethanol producer. However, the increased production
and tolerance of ethanol could be as a result of
duplication/mutation of the genes responsible for both
ethanol production and tolerance, these characters have
been known to be polygenic (Nwachukwu, 2008).

The determination of the minimum inhibitory
concentration (MIC) of the mutagenic agent, acridine
orange (BDH Chemical Ltd, Poole, England) was to
provide a minimum concentration (sub-MIC) of the
agent that would selectively bind to the yeast
chromosomal DNA molecule for easier mutational
changes (George et al., 2009; Grinsted and Bennet,
1988). The minimum inhibitory concentration (MIC) of
the acridine orange (mutagenic agent) to the reference
Saccharomyces species was determine after 48 hours
of specific incubation (figure 3). After three (3)
successive experimental trials for each isolate, both S.
lactis and S. uvarum had the highest (MIC) value of
4166.67ug and 3333.33ug while S. cerevisiae and S.
fragilis recorded 2083.33ug and 1250ug respectively.
Therefore, the sub-MIC values recorded are 1666.67,
2083.33, 1041.67 and 625 for S. uvarum, S. lactis, S.
cerevisiae and S. fragilis respectively.

Fermentation re-assessment test conducted
after mutagenic experiment to determine the genetic
strength of the isolated species using sub-MIC values
are presented in figure 4. The result show that S. lactis
had zero percentage (0% v/v) ethanol content after 9
days of fermentation while S. flagilis produced 2.6 %v/v
ethanol concentration after 4 days of fermentation
period and 2.8 %v/v was observed in S. uvarum after 3
days of fermentation. The highest rate of ethanol
concentration was detected in S. cerevisiae with 10.3
%v/v ethanol content recorded after 5 days of
fermentation period. However, amount of ethanol
produced was terminated in S. cerevisiae, S. flagilis and
S. uvarum from 5, 4 and 3 days and constant
throughout the duration of fermentation period as shown
in figure 4.
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IV. CONCLUSION

Mutagenesis experiment conducted indicated
that the four isolated Saccharomyces species actually
harbours genetic materials encoded for fermentative
property, that is, the fermentative ability of the isolates
are partially and completely control by genetic
properties embedded in the nuclear material. This was
confirmed after fermentation re-assessment test at
which all isolates recorded negative values compared to
earlier fermentation assessment test except S.
cerevisiae that show relative genetic stability.

© 2013 Global Journals Inc. (US)

This research work has provided ideas about
the mutagenic capability and effectiveness of
fermentative abilities of the Saccharomyces species and
raises a very strong hope for the industries ethanol
fermentation industries of reduced production costs.
The application of their stability is that, these yeast
mutants could be promising as industrial organisms for
use in ethanol and other fermentation industries.
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in a closed manner. In this case, whenever readers purchase that individual research
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Institutional Fellow of Global Journals Incorporation (USA)-OARS (USA)

Global Journals Incorporation (USA) is accredited by Open Association of Research
Society, U.S.A (OARS) and in turn, affiliates research institutions as “Institutional
Fellow of Open Association of Research Society” (IFOARS).

The “FARSC” is a dignified title which is accorded to a person’s name viz. Dr. John E.
Hall, Ph.D., FARSC or William Walldroff, M.S., FARSC.

The IFOARS institution is entitled to form a Board comprised of one Chairperson and three to five
board members preferably from different streams. The Board will be recognized as “Institutional
Board of Open Association of Research Society”-(IBOARS).

The Institute will be entitled to following benefits:

The IBOARS can initially review research papers of their institute and recommend
them to publish with respective journal of Global Journals. It can also review the
papers of other institutions after obtaining our consent. The second review will be
done by peer reviewer of Global Journals Incorporation  (USA)
The Board is at liberty to appoint a peer reviewer with the approval of chairperson
after consulting us.

The author fees of such paper may be waived off up to 40%.

The Global Journals Incorporation (USA) at its discretion can also refer double blind ——
peer reviewed paper at their end to the board for the verification and to get ‘fafsssa
recommendation for final stage of acceptance of publication. ;

2 The IBOARS can organize symposium/seminar/conference in their counuy uii veiian v
Global Journals Incorporation (USA)-OARS (USA). The terms and conditions can be
discussed separately.

The Board can also play vital role by exploring and giving valuable suggestions .
regarding the Standards of “Open Association of Research Society, U.S.A (OARS)” so VA
that proper amendment can take place for the benefit of entire research community.\/@/
We shall provide details of particular standard only on receipt of request from the{']

Board.

The board members can also join us as Individual Fellow with 40% discount on total

fees applicable to Individual Fellow. They will be entitled to avail all the benefits as

declared. Please visit Individual Fellow-sub menu of Globallournals.org to have more
.1, relevant details.
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time. This may be utilized in your library for the enrichment of knowledge of your students as well as it
can also be helpful for the concerned faculty members.

After nomination of your institution as “Institutional Fellow” and constantly
functioning successfully for one year, we can consider giving recognition to your
ﬁ. meminstitute to function as Regional/Zonal office on our behalf.
“F®The board can also take up the additional allied activities for betterment after our
consultation.

The following entitlements are applicable to individual Fellows:
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Fellow may use the designations as applicable, or the corresponding initials. The
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proficient in an expertise course covering the professional code of conduct, and """'::Jff;f}“
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reviewer and remaining 5% is to be retained by the institution. ﬁ:‘

We shall provide print version of 12 issues of any three journals [as per your requirement] out of our
38 journals worth $ 2376 USD.

Other:

The individual Fellow and Associate designations accredited by Open Association of Research
Society (US) credentials signify guarantees following achievements:

> The professional accredited with Fellow honor, is entitled to various benefits viz. name, fame,
honor, regular flow of income, secured bright future, social status etc.
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In addition to above, if one is single author, then entitled to 40% discount on publishing
research paper and can get 10%discount if one is co-author or main author among group of
authors.

The Fellow can organize symposium/seminar/conference on behalf of Global Journals
Incorporation (USA) and he/she can also attend the same organized by other institutes on
behalf of Global Journals.

The Fellow can become member of Editorial Board Member after completing 3yrs.

The Fellow can earn 60% of sales proceeds from the sale of reference/review
books/literature/publishing of research paper.

Fellow can also join as paid peer reviewer and earn 15% remuneration of author charges and
can also get an opportunity to join as member of the Editorial Board of Global Journals
Incorporation (USA)

e This individual has learned the basic methods of applying those concepts and techniques to
common challenging situations. This individual has further demonstrated an in—depth
understanding of the application of suitable techniques to a particular area of research
practice.
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”
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In future, if the board feels the necessity to change any board member, the same can be done with
the consent of the chairperson along with anyone board member without our approval.

In case, the chairperson needs to be replaced then consent of 2/3rd board members are required
and they are also required to jointly pass the resolution copy of which should be sent to us. In such
case, it will be compulsory to obtain our approval before replacement.

In case of “Difference of Opinion [if any]” among the Board members, our decision will be final and
binding to everyone. Z
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PROCESS OF SUBMISSION OF RESEARCH PAPER

The Area or field of specialization may or may not be of any category as mentioned in
‘Scope of Journal’ menu of the Globallournals.org website. There are 37 Research
Journal categorized with Six parental Journals GJCST, GIMR, GJRE, GJMBR, GISFR,
GJHSS. For Authors should prefer the mentioned categories. There are three widely
used systems UDC, DDC and LCC. The details are available as ‘Knowledge Abstract’ at
Home page. The major advantage of this coding is that, the research work will be
exposed to and shared with all over the world as we are being abstracted and indexed
worldwide.

The paper should be in proper format. The format can be downloaded from first page of
‘Author Guideline’” Menu. The Author is expected to follow the general rules as
mentioned in this menu. The paper should be written in MS-Word Format
(*.DOC,*.DOCX).

The Author can submit the paper either online or offline. The authors should prefer
online submission.Online Submission: There are three ways to submit your paper:

(A) (1) First, register yourself using top right corner of Home page then Login. If you
are already registered, then login using your username and password.

(1) Choose corresponding Journal.
() Click ‘Submit Manuscript’. Fill required information and Upload the paper.

(B) If you are using Internet Explorer, then Direct Submission through Homepage is
also available.

(C) If these two are not conveninet , and then email the paper directly to
dean@globaljournals.org.

Offline Submission: Author can send the typed form of paper by Post. However, online
submission should be preferred.
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PREFERRED AUTHOR GUIDELINES

MANUSCRIPT STYLE INSTRUCTION (Must be strictly followed)

Page Size: 8.27" X 11"

e Left Margin: 0.65

e  Right Margin: 0.65

e  Top Margin: 0.75

. Bottom Margin: 0.75

e  Font type of all text should be Swis 721 Lt BT.

e  Paper Title should be of Font Size 24 with one Column section.

e Author Name in Font Size of 11 with one column as of Title.

e  Abstract Font size of 9 Bold, “Abstract” word in Italic Bold.

e Main Text: Font size 10 with justified two columns section

e  Two Column with Equal Column with of 3.38 and Gaping of .2

e  First Character must be three lines Drop capped.

e  Paragraph before Spacing of 1 pt and After of O pt.

e Line Spacing of 1 pt

e large Images must be in One Column

e Numbering of First Main Headings (Heading 1) must be in Roman Letters, Capital Letter, and Font Size of 10.
e Numbering of Second Main Headings (Heading 2) must be in Alphabets, Italic, and Font Size of 10.

You can use your own standard format also.
Author Guidelines:

1. General,

2. Ethical Guidelines,

3. Submission of Manuscripts,

4. Manuscript’s Category,

5. Structure and Format of Manuscript,
6. After Acceptance.

1. GENERAL

Before submitting your research paper, one is advised to go through the details as mentioned in following heads. It will be beneficial,
while peer reviewer justify your paper for publication.

Scope

The Global Journals Inc. (US) welcome the submission of original paper, review paper, survey article relevant to the all the streams of
Philosophy and knowledge. The Global Journals Inc. (US) is parental platform for Global Journal of Computer Science and Technology,
Researches in Engineering, Medical Research, Science Frontier Research, Human Social Science, Management, and Business organization.
The choice of specific field can be done otherwise as following in Abstracting and Indexing Page on this Website. As the all Global
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Journals Inc. (US) are being abstracted and indexed (in process) by most of the reputed organizations. Topics of only narrow interest will
not be accepted unless they have wider potential or consequences.

2. ETHICAL GUIDELINES
Authors should follow the ethical guidelines as mentioned below for publication of research paper and research activities.

Papers are accepted on strict understanding that the material in whole or in part has not been, nor is being, considered for publication
elsewhere. If the paper once accepted by Global Journals Inc. (US) and Editorial Board, will become the copyright of the Global Journals
Inc. (US).

Authorship: The authors and coauthors should have active contribution to conception design, analysis and interpretation of findings.
They should critically review the contents and drafting of the paper. All should approve the final version of the paper before
submission

The Global Journals Inc. (US) follows the definition of authorship set up by the Global Academy of Research and Development. According
to the Global Academy of R&D authorship, criteria must be based on:

1) Substantial contributions to conception and acquisition of data, analysis and interpretation of the findings.
2) Drafting the paper and revising it critically regarding important academic content.
3) Final approval of the version of the paper to be published.

All authors should have been credited according to their appropriate contribution in research activity and preparing paper. Contributors
who do not match the criteria as authors may be mentioned under Acknowledgement.

Acknowledgements: Contributors to the research other than authors credited should be mentioned under acknowledgement. The
specifications of the source of funding for the research if appropriate can be included. Suppliers of resources may be mentioned along
with address.

Appeal of Decision: The Editorial Board’s decision on publication of the paper is final and cannot be appealed elsewhere.

Permissions: It is the author's responsibility to have prior permission if all or parts of earlier published illustrations are used in this
paper.

Please mention proper reference and appropriate acknowledgements wherever expected.

If all or parts of previously published illustrations are used, permission must be taken from the copyright holder concerned. It is the
author's responsibility to take these in writing.

Approval for reproduction/modification of any information (including figures and tables) published elsewhere must be obtained by the
authors/copyright holders before submission of the manuscript. Contributors (Authors) are responsible for any copyright fee involved.

3. SUBMISSION OF MANUSCRIPTS

Manuscripts should be uploaded via this online submission page. The online submission is most efficient method for submission of
papers, as it enables rapid distribution of manuscripts and consequently speeds up the review procedure. It also enables authors to
know the status of their own manuscripts by emailing us. Complete instructions for submitting a paper is available below.

Manuscript submission is a systematic procedure and little preparation is required beyond having all parts of your manuscript in a given
format and a computer with an Internet connection and a Web browser. Full help and instructions are provided on-screen. As an author,
you will be prompted for login and manuscript details as Field of Paper and then to upload your manuscript file(s) according to the
instructions.
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To avoid postal delays, all transaction is preferred by e-mail. A finished manuscript submission is confirmed by e-mail immediately and
your paper enters the editorial process with no postal delays. When a conclusion is made about the publication of your paper by our
Editorial Board, revisions can be submitted online with the same procedure, with an occasion to view and respond to all comments.

Complete support for both authors and co-author is provided.

4. MANUSCRIPT’S CATEGORY

Based on potential and nature, the manuscript can be categorized under the following heads:
Original research paper: Such papers are reports of high-level significant original research work.
Review papers: These are concise, significant but helpful and decisive topics for young researchers.
Research articles: These are handled with small investigation and applications

Research letters: The letters are small and concise comments on previously published matters.

5.STRUCTURE AND FORMAT OF MANUSCRIPT

The recommended size of original research paper is less than seven thousand words, review papers fewer than seven thousands words
also.Preparation of research paper or how to write research paper, are major hurdle, while writing manuscript. The research articles and
research letters should be fewer than three thousand words, the structure original research paper; sometime review paper should be as
follows:

Papers: These are reports of significant research (typically less than 7000 words equivalent, including tables, figures, references), and
comprise:

(a)Title should be relevant and commensurate with the theme of the paper.

(b) A brief Summary, “Abstract” (less than 150 words) containing the major results and conclusions.

(c) Up to ten keywords, that precisely identifies the paper's subject, purpose, and focus.

(d) An Introduction, giving necessary background excluding subheadings; objectives must be clearly declared.

(e) Resources and techniques with sufficient complete experimental details (wherever possible by reference) to permit repetition;
sources of information must be given and numerical methods must be specified by reference, unless non-standard.

(f) Results should be presented concisely, by well-designed tables and/or figures; the same data may not be used in both; suitable
statistical data should be given. All data must be obtained with attention to numerical detail in the planning stage. As reproduced design
has been recognized to be important to experiments for a considerable time, the Editor has decided that any paper that appears not to
have adequate numerical treatments of the data will be returned un-refereed;

(g) Discussion should cover the implications and consequences, not just recapitulating the results; conclusions should be summarizing.
(h) Brief Acknowledgements.
(i) References in the proper form.

Authors should very cautiously consider the preparation of papers to ensure that they communicate efficiently. Papers are much more
likely to be accepted, if they are cautiously designed and laid out, contain few or no errors, are summarizing, and be conventional to the
approach and instructions. They will in addition, be published with much less delays than those that require much technical and editorial
correction.
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The Editorial Board reserves the right to make literary corrections and to make suggestions to improve briefness.
It is vital, that authors take care in submitting a manuscript that is written in simple language and adheres to published guidelines.
Format

Language: The language of publication is UK English. Authors, for whom English is a second language, must have their manuscript
efficiently edited by an English-speaking person before submission to make sure that, the English is of high excellence. It is preferable,
that manuscripts should be professionally edited.

Standard Usage, Abbreviations, and Units: Spelling and hyphenation should be conventional to The Concise Oxford English Dictionary.
Statistics and measurements should at all times be given in figures, e.g. 16 min, except for when the number begins a sentence. When
the number does not refer to a unit of measurement it should be spelt in full unless, it is 160 or greater.

Abbreviations supposed to be used carefully. The abbreviated name or expression is supposed to be cited in full at first usage, followed
by the conventional abbreviation in parentheses.

Metric SI units are supposed to generally be used excluding where they conflict with current practice or are confusing. For illustration,
1.4 | rather than 1.4 x 10-3 m3, or 4 mm somewhat than 4 x 10-3 m. Chemical formula and solutions must identify the form used, e.g.
anhydrous or hydrated, and the concentration must be in clearly defined units. Common species names should be followed by
underlines at the first mention. For following use the generic name should be constricted to a single letter, if it is clear.

Structure
All manuscripts submitted to Global Journals Inc. (US), ought to include:

Title: The title page must carry an instructive title that reflects the content, a running title (less than 45 characters together with spaces),
names of the authors and co-authors, and the place(s) wherever the work was carried out. The full postal address in addition with the e-
mail address of related author must be given. Up to eleven keywords or very brief phrases have to be given to help data retrieval, mining
and indexing.

Abstract, used in Original Papers and Reviews:
Optimizing Abstract for Search Engines

Many researchers searching for information online will use search engines such as Google, Yahoo or similar. By optimizing your paper for
search engines, you will amplify the chance of someone finding it. This in turn will make it more likely to be viewed and/or cited in a
further work. Global Journals Inc. (US) have compiled these guidelines to facilitate you to maximize the web-friendliness of the most
public part of your paper.

Key Words

A major linchpin in research work for the writing research paper is the keyword search, which one will employ to find both library and
Internet resources.

One must be persistent and creative in using keywords. An effective keyword search requires a strategy and planning a list of possible
keywords and phrases to try.

Search engines for most searches, use Boolean searching, which is somewhat different from Internet searches. The Boolean search uses
"operators," words (and, or, not, and near) that enable you to expand or narrow your affords. Tips for research paper while preparing

research paper are very helpful guideline of research paper.

Choice of key words is first tool of tips to write research paper. Research paper writing is an art.A few tips for deciding as strategically as
possible about keyword search:
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e One should start brainstorming lists of possible keywords before even begin searching. Think about the most
important concepts related to research work. Ask, "What words would a source have to include to be truly
valuable in research paper?" Then consider synonyms for the important words.

e It may take the discovery of only one relevant paper to let steer in the right keyword direction because in most
databases, the keywords under which a research paper is abstracted are listed with the paper.

e One should avoid outdated words.

Keywords are the key that opens a door to research work sources. Keyword searching is an art in which researcher's skills are
bound to improve with experience and time.

Numerical Methods: Numerical methods used should be clear and, where appropriate, supported by references.
Acknowledgements: Please make these as concise as possible.

References

References follow the Harvard scheme of referencing. References in the text should cite the authors' names followed by the time of their
publication, unless there are three or more authors when simply the first author's name is quoted followed by et al. unpublished work
has to only be cited where necessary, and only in the text. Copies of references in press in other journals have to be supplied with
submitted typescripts. It is necessary that all citations and references be carefully checked before submission, as mistakes or omissions
will cause delays.

References to information on the World Wide Web can be given, but only if the information is available without charge to readers on an
official site. Wikipedia and Similar websites are not allowed where anyone can change the information. Authors will be asked to make
available electronic copies of the cited information for inclusion on the Global Journals Inc. (US) homepage at the judgment of the
Editorial Board.

The Editorial Board and Global Journals Inc. (US) recommend that, citation of online-published papers and other material should be done
via a DOI (digital object identifier). If an author cites anything, which does not have a DOI, they run the risk of the cited material not
being noticeable.

The Editorial Board and Global Journals Inc. (US) recommend the use of a tool such as Reference Manager for reference management
and formatting.

Tables, Figures and Figure Legends

Tables: Tables should be few in number, cautiously designed, uncrowned, and include only essential data. Each must have an Arabic
number, e.g. Table 4, a self-explanatory caption and be on a separate sheet. Vertical lines should not be used.

Figures: Figures are supposed to be submitted as separate files. Always take in a citation in the text for each figure using Arabic numbers,
e.g. Fig. 4. Artwork must be submitted online in electronic form by e-mailing them.

Preparation of Electronic Figures for Publication

Even though low quality images are sufficient for review purposes, print publication requires high quality images to prevent the final
product being blurred or fuzzy. Submit (or e-mail) EPS (line art) or TIFF (halftone/photographs) files only. MS PowerPoint and Word
Graphics are unsuitable for printed pictures. Do not use pixel-oriented software. Scans (TIFF only) should have a resolution of at least 350
dpi (halftone) or 700 to 1100 dpi (line drawings) in relation to the imitation size. Please give the data for figures in black and white or
submit a Color Work Agreement Form. EPS files must be saved with fonts embedded (and with a TIFF preview, if possible).

For scanned images, the scanning resolution (at final image size) ought to be as follows to ensure good reproduction: line art: >650 dpi;
halftones (including gel photographs) : >350 dpi; figures containing both halftone and line images: >650 dpi.
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Color Charges: It is the rule of the Global Journals Inc. (US) for authors to pay the full cost for the reproduction of their color artwork.
Hence, please note that, if there is color artwork in your manuscript when it is accepted for publication, we would require you to
complete and return a color work agreement form before your paper can be published.

Figure Legends: Self-explanatory legends of all figures should be incorporated separately under the heading 'Legends to Figures'. In the
full-text online edition of the journal, figure legends may possibly be truncated in abbreviated links to the full screen version. Therefore,
the first 100 characters of any legend should notify the reader, about the key aspects of the figure.

6. AFTER ACCEPTANCE

Upon approval of a paper for publication, the manuscript will be forwarded to the dean, who is responsible for the publication of the
Global Journals Inc. (US).

6.1 Proof Corrections

The corresponding author will receive an e-mail alert containing a link to a website or will be attached. A working e-mail address must
therefore be provided for the related author.

Acrobat Reader will be required in order to read this file. This software can be downloaded
(Free of charge) from the following website:

www.adobe.com/products/acrobat/readstep2.html. This will facilitate the file to be opened, read on screen, and printed out in order for
any corrections to be added. Further instructions will be sent with the proof.

Proofs must be returned to the dean at dean@globaljournals.org within three days of receipt.

As changes to proofs are costly, we inquire that you only correct typesetting errors. All illustrations are retained by the publisher. Please
note that the authors are responsible for all statements made in their work, including changes made by the copy editor.

6.2 Early View of Global Journals Inc. (US) (Publication Prior to Print)

The Global Journals Inc. (US) are enclosed by our publishing's Early View service. Early View articles are complete full-text articles sent in
advance of their publication. Early View articles are absolute and final. They have been completely reviewed, revised and edited for
publication, and the authors' final corrections have been incorporated. Because they are in final form, no changes can be made after
sending them. The nature of Early View articles means that they do not yet have volume, issue or page numbers, so Early View articles
cannot be cited in the conventional way.

6.3 Author Services

Online production tracking is available for your article through Author Services. Author Services enables authors to track their article -
once it has been accepted - through the production process to publication online and in print. Authors can check the status of their
articles online and choose to receive automated e-mails at key stages of production. The authors will receive an e-mail with a unique link
that enables them to register and have their article automatically added to the system. Please ensure that a complete e-mail address is
provided when submitting the manuscript.

6.4 Author Material Archive Policy

Please note that if not specifically requested, publisher will dispose off hardcopy & electronic information submitted, after the two
months of publication. If you require the return of any information submitted, please inform the Editorial Board or dean as soon as
possible.

6.5 Offprint and Extra Copies

A PDF offprint of the online-published article will be provided free of charge to the related author, and may be distributed according to
the Publisher's terms and conditions. Additional paper offprint may be ordered by emailing us at: editor@globaljournals.org .
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Before start writing a good quality Computer Science Research Paper, let us first understand what is Computer Science Research Paper?
So, Computer Science Research Paper is the paper which is written by professionals or scientists who are associated to Computer Science
and Information Technology, or doing research study in these areas. If you are novel to this field then you can consult about this field
from your supervisor or guide.

TECHNIQUES FOR WRITING A GOOD QUALITY RESEARCH PAPER:

1. Choosing the topic: In most cases, the topic is searched by the interest of author but it can be also suggested by the guides. You can
have several topics and then you can judge that in which topic or subject you are finding yourself most comfortable. This can be done by
asking several questions to yourself, like Will | be able to carry our search in this area? Will | find all necessary recourses to accomplish
the search? Will | be able to find all information in this field area? If the answer of these types of questions will be "Yes" then you can
choose that topic. In most of the cases, you may have to conduct the surveys and have to visit several places because this field is related
to Computer Science and Information Technology. Also, you may have to do a lot of work to find all rise and falls regarding the various
data of that subject. Sometimes, detailed information plays a vital role, instead of short information.

2. Evaluators are human: First thing to remember that evaluators are also human being. They are not only meant for rejecting a paper.
They are here to evaluate your paper. So, present your Best.

3. Think Like Evaluators: If you are in a confusion or getting demotivated that your paper will be accepted by evaluators or not, then
think and try to evaluate your paper like an Evaluator. Try to understand that what an evaluator wants in your research paper and
automatically you will have your answer.

4. Make blueprints of paper: The outline is the plan or framework that will help you to arrange your thoughts. It will make your paper
logical. But remember that all points of your outline must be related to the topic you have chosen.

5. Ask your Guides: If you are having any difficulty in your research, then do not hesitate to share your difficulty to your guide (if you
have any). They will surely help you out and resolve your doubts. If you can't clarify what exactly you require for your work then ask the
supervisor to help you with the alternative. He might also provide you the list of essential readings.

6. Use of computer is recommended: As you are doing research in the field of Computer Science, then this point is quite obvious.
7. Use right software: Always use good quality software packages. If you are not capable to judge good software then you can lose

quality of your paper unknowingly. There are various software programs available to help you, which you can get through Internet.

8. Use the Internet for help: An excellent start for your paper can be by using the Google. It is an excellent search engine, where you can
have your doubts resolved. You may also read some answers for the frequent question how to write my research paper or find model
research paper. From the internet library you can download books. If you have all required books make important reading selecting and
analyzing the specified information. Then put together research paper sketch out.

9. Use and get big pictures: Always use encyclopedias, Wikipedia to get pictures so that you can go into the depth.

10. Bookmarks are useful: When you read any book or magazine, you generally use bookmarks, right! It is a good habit, which helps to
not to lose your continuity. You should always use bookmarks while searching on Internet also, which will make your search easier.

11. Revise what you wrote: When you write anything, always read it, summarize it and then finalize it.
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12. Make all efforts: Make all efforts to mention what you are going to write in your paper. That means always have a good start. Try to
mention everything in introduction, that what is the need of a particular research paper. Polish your work by good skill of writing and
always give an evaluator, what he wants.

13. Have backups: When you are going to do any important thing like making research paper, you should always have backup copies of it
either in your computer or in paper. This will help you to not to lose any of your important.

14. Produce good diagrams of your own: Always try to include good charts or diagrams in your paper to improve quality. Using several
and unnecessary diagrams will degrade the quality of your paper by creating "hotchpotch." So always, try to make and include those
diagrams, which are made by your own to improve readability and understandability of your paper.

15. Use of direct quotes: When you do research relevant to literature, history or current affairs then use of quotes become essential but
if study is relevant to science then use of quotes is not preferable.

16. Use proper verb tense: Use proper verb tenses in your paper. Use past tense, to present those events that happened. Use present
tense to indicate events that are going on. Use future tense to indicate future happening events. Use of improper and wrong tenses will
confuse the evaluator. Avoid the sentences that are incomplete.

17. Never use online paper: If you are getting any paper on Internet, then never use it as your research paper because it might be
possible that evaluator has already seen it or maybe it is outdated version.

18. Pick a good study spot: To do your research studies always try to pick a spot, which is quiet. Every spot is not for studies. Spot that
suits you choose it and proceed further.

19. Know what you know: Always try to know, what you know by making objectives. Else, you will be confused and cannot achieve your
target.

20. Use good quality grammar: Always use a good quality grammar and use words that will throw positive impact on evaluator. Use of
good quality grammar does not mean to use tough words, that for each word the evaluator has to go through dictionary. Do not start
sentence with a conjunction. Do not fragment sentences. Eliminate one-word sentences. Ignore passive voice. Do not ever use a big
word when a diminutive one would suffice. Verbs have to be in agreement with their subjects. Prepositions are not expressions to finish
sentences with. It is incorrect to ever divide an infinitive. Avoid clichés like the disease. Also, always shun irritating alliteration. Use
language that is simple and straight forward. put together a neat summary.

21. Arrangement of information: Each section of the main body should start with an opening sentence and there should be a
changeover at the end of the section. Give only valid and powerful arguments to your topic. You may also maintain your arguments with

records.

22. Never start in last minute: Always start at right time and give enough time to research work. Leaving everything to the last minute
will degrade your paper and spoil your work.

23. Multitasking in research is not good: Doing several things at the same time proves bad habit in case of research activity. Research is
an area, where everything has a particular time slot. Divide your research work in parts and do particular part in particular time slot.

24. Never copy others' work: Never copy others' work and give it your name because if evaluator has seen it anywhere you will be in
trouble.

25. Take proper rest and food: No matter how many hours you spend for your research activity, if you are not taking care of your health
then all your efforts will be in vain. For a quality research, study is must, and this can be done by taking proper rest and food.

26. Go for seminars: Attend seminars if the topic is relevant to your research area. Utilize all your resources.
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27. Refresh your mind after intervals: Try to give rest to your mind by listening to soft music or by sleeping in intervals. This will also
improve your memory.

28. Make colleagues: Always try to make colleagues. No matter how sharper or intelligent you are, if you make colleagues you can have
several ideas, which will be helpful for your research.

29.Think technically: Always think technically. If anything happens, then search its reasons, its benefits, and demerits.

30. Think and then print: When you will go to print your paper, notice that tables are not be split, headings are not detached from their
descriptions, and page sequence is maintained.

31. Adding unnecessary information: Do not add unnecessary information, like, | have used MS Excel to draw graph. Do not add
irrelevant and inappropriate material. These all will create superfluous. Foreign terminology and phrases are not apropos. One should
NEVER take a broad view. Analogy in script is like feathers on a snake. Not at all use a large word when a very small one would be
sufficient. Use words properly, regardless of how others use them. Remove quotations. Puns are for kids, not grunt readers.
Amplification is a billion times of inferior quality than sarcasm.

32. Never oversimplify everything: To add material in your research paper, never go for oversimplification. This will definitely irritate the
evaluator. Be more or less specific. Also too, by no means, ever use rhythmic redundancies. Contractions aren't essential and shouldn't
be there used. Comparisons are as terrible as clichés. Give up ampersands and abbreviations, and so on. Remove commas, that are, not
necessary. Parenthetical words however should be together with this in commas. Understatement is all the time the complete best way
to put onward earth-shaking thoughts. Give a detailed literary review.

33. Report concluded results: Use concluded results. From raw data, filter the results and then conclude your studies based on
measurements and observations taken. Significant figures and appropriate number of decimal places should be used. Parenthetical
remarks are prohibitive. Proofread carefully at final stage. In the end give outline to your arguments. Spot out perspectives of further
study of this subject. Justify your conclusion by at the bottom of them with sufficient justifications and examples.

34. After conclusion: Once you have concluded your research, the next most important step is to present your findings. Presentation is
extremely important as it is the definite medium though which your research is going to be in print to the rest of the crowd. Care should
be taken to categorize your thoughts well and present them in a logical and neat manner. A good quality research paper format is
essential because it serves to highlight your research paper and bring to light all necessary aspects in your research.

INFORMAL GUIDELINES OF RESEARCH PAPER WRITING

Key points to remember:

®  Submit all work in its final form.
®  Write your paper in the form, which is presented in the guidelines using the template.
®  Please note the criterion for grading the final paper by peer-reviewers.

Final Points:

A purpose of organizing a research paper is to let people to interpret your effort selectively. The journal requires the following sections,
submitted in the order listed, each section to start on a new page.

The introduction will be compiled from reference matter and will reflect the design processes or outline of basis that direct you to make
study. As you will carry out the process of study, the method and process section will be constructed as like that. The result segment will
show related statistics in nearly sequential order and will direct the reviewers next to the similar intellectual paths throughout the data
that you took to carry out your study. The discussion section will provide understanding of the data and projections as to the implication
of the results. The use of good quality references all through the paper will give the effort trustworthiness by representing an alertness
of prior workings.
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Writing a research paper is not an easy job no matter how trouble-free the actual research or concept. Practice, excellent preparation,
and controlled record keeping are the only means to make straightforward the progression.

General style:

Specific editorial column necessities for compliance of a manuscript will always take over from directions in these general guidelines.

To make a paper clear

- Adhere to recommended page limits
Mistakes to evade

e |[nsertion a title at the foot of a page with the subsequent text on the next page
e  Separating a table/chart or figure - impound each figure/table to a single page
e  Submitting a manuscript with pages out of sequence

In every sections of your document
- Use standard writing style including articles ("a", "the," etc.)

- Keep on paying attention on the research topic of the paper

- Use paragraphs to split each significant point (excluding for the abstract)

- Align the primary line of each section

- Present your points in sound order

- Use present tense to report well accepted

- Use past tense to describe specific results

- Shun familiar wording, don't address the reviewer directly, and don't use slang, slang language, or superlatives
- Shun use of extra pictures - include only those figures essential to presenting results

Title Page:

Choose a revealing title. It should be short. It should not have non-standard acronyms or abbreviations. It should not exceed two printed
lines. It should include the name(s) and address (es) of all authors.
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Abstract:

The summary should be two hundred words or less. It should briefly and clearly explain the key findings reported in the manuscript--
must have precise statistics. It should not have abnormal acronyms or abbreviations. It should be logical in itself. Shun citing references
at this point.

An abstract is a brief distinct paragraph summary of finished work or work in development. In a minute or less a reviewer can be taught
the foundation behind the study, common approach to the problem, relevant results, and significant conclusions or new questions.

Write your summary when your paper is completed because how can you write the summary of anything which is not yet written?
Wealth of terminology is very essential in abstract. Yet, use comprehensive sentences and do not let go readability for briefness. You can
maintain it succinct by phrasing sentences so that they provide more than lone rationale. The author can at this moment go straight to
shortening the outcome. Sum up the study, with the subsequent elements in any summary. Try to maintain the initial two items to no
more than one ruling each.

®  Reason of the study - theory, overall issue, purpose

®  Fundamental goal

®  To the point depiction of the research

®  Consequences, including definite statistics - if the consequences are quantitative in nature, account quantitative data; results
of any numerical analysis should be reported

e  Significant conclusions or questions that track from the research(es)

Approach:
®  Single section, and succinct
®  Asaoutline of job done, it is always written in past tense
® A conceptual should situate on its own, and not submit to any other part of the paper such as a form or table
®  Center on shortening results - bound background information to a verdict or two, if completely necessary
¢  What you account in an conceptual must be regular with what you reported in the manuscript

Exact spelling, clearness of sentences and phrases, and appropriate reporting of quantities (proper units, important statistics)
are just as significant in an abstract as they are anywhere else

Introduction:

The Introduction should "introduce" the manuscript. The reviewer should be presented with sufficient background information to be
capable to comprehend and calculate the purpose of your study without having to submit to other works. The basis for the study should
be offered. Give most important references but shun difficult to make a comprehensive appraisal of the topic. In the introduction,
describe the problem visibly. If the problem is not acknowledged in a logical, reasonable way, the reviewer will have no attention in your
result. Speak in common terms about techniques used to explain the problem, if needed, but do not present any particulars about the
protocols here. Following approach can create a valuable beginning:

e  Explain the value (significance) of the study

®  Shield the model - why did you employ this particular system or method? What is its compensation? You strength remark on its
appropriateness from a abstract point of vision as well as point out sensible reasons for using it.

®  Present a justification. Status your particular theory (es) or aim(s), and describe the logic that led you to choose them.

e Very for a short time explain the tentative propose and how it skilled the declared objectives.

Approach:

e  Use past tense except for when referring to recognized facts. After all, the manuscript will be submitted after the entire job is
done.

®  Sort out your thoughts; manufacture one key point with every section. If you make the four points listed above, you will need a
least of four paragraphs.
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®  Present surroundings information only as desirable in order hold up a situation. The reviewer does not desire to read the
whole thing you know about a topic.

e  Shape the theory/purpose specifically - do not take a broad view.

®  Asalways, give awareness to spelling, simplicity and correctness of sentences and phrases.

Procedures (Methods and Materials):

This part is supposed to be the easiest to carve if you have good skills. A sound written Procedures segment allows a capable scientist to
replacement your results. Present precise information about your supplies. The suppliers and clarity of reagents can be helpful bits of
information. Present methods in sequential order but linked methodologies can be grouped as a segment. Be concise when relating the
protocols. Attempt for the least amount of information that would permit another capable scientist to spare your outcome but be
cautious that vital information is integrated. The use of subheadings is suggested and ought to be synchronized with the results section.
When a technique is used that has been well described in another object, mention the specific item describing a way but draw the basic
principle while stating the situation. The purpose is to text all particular resources and broad procedures, so that another person may
use some or all of the methods in one more study or referee the scientific value of your work. It is not to be a step by step report of the
whole thing you did, nor is a methods section a set of orders.

Materials:

®  Explain materials individually only if the study is so complex that it saves liberty this way.
®  Embrace particular materials, and any tools or provisions that are not frequently found in laboratories.
® Do not take in frequently found.

e |[f use of a definite type of tools.
®  Materials may be reported in a part section or else they may be recognized along with your measures.
Methods:

®  Report the method (not particulars of each process that engaged the same methodology)

®  Describe the method entirely

®  To be succinct, present methods under headings dedicated to specific dealings or groups of measures

e  Simplify - details how procedures were completed not how they were exclusively performed on a particular day.

e If well known procedures were used, account the procedure by name, possibly with reference, and that's all.
Approach:

e |t is embarrassed or not possible to use vigorous voice when documenting methods with no using first person, which would
focus the reviewer's interest on the researcher rather than the job. As a result when script up the methods most authors use
third person passive voice.

e  Use standard style in this and in every other part of the paper - avoid familiar lists, and use full sentences.

What to keep away from

®  Resources and methods are not a set of information.
®  Skip all descriptive information and surroundings - save it for the argument.
® leave out information that is immaterial to a third party.

Results:

The principle of a results segment is to present and demonstrate your conclusion. Create this part a entirely objective details of the
outcome, and save all understanding for the discussion.

The page length of this segment is set by the sum and types of data to be reported. Carry on to be to the point, by means of statistics and
tables, if suitable, to present consequences most efficiently.You must obviously differentiate material that would usually be incorporated

in a study editorial from any unprocessed data or additional appendix matter that would not be available. In fact, such matter should not
be submitted at all except requested by the instructor.
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Content

Sum up your conclusion in text and demonstrate them, if suitable, with figures and tables.
In manuscript, explain each of your consequences, point the reader to remarks that are most appropriate.
Present a background, such as by describing the question that was addressed by creation an exacting study.
Explain results of control experiments and comprise remarks that are not accessible in a prescribed figure or table, if
appropriate.

e  Examine your data, then prepare the analyzed (transformed) data in the form of a figure (graph), table, or in manuscript form.
What to stay away from

® Do not discuss or infer your outcome, report surroundings information, or try to explain anything.
L] Not at all, take in raw data or intermediate calculations in a research manuscript.

® Do not present the similar data more than once.
®  Manuscript should complement any figures or tables, not duplicate the identical information.

®  Never confuse figures with tables - there is a difference.
Approach

e Asforever, use past tense when you submit to your results, and put the whole thing in a reasonable order.
e  Put figures and tables, appropriately numbered, in order at the end of the report

e |f you desire, you may place your figures and tables properly within the text of your results part.
Figures and tables

e |f you put figures and tables at the end of the details, make certain that they are visibly distinguished from any attach appendix
materials, such as raw facts

®  Despite of position, each figure must be numbered one after the other and complete with subtitle
®  |n spite of position, each table must be titled, numbered one after the other and complete with heading

e  Allfigure and table must be adequately complete that it could situate on its own, divide from text
Discussion:

The Discussion is expected the trickiest segment to write and describe. A lot of papers submitted for journal are discarded based on
problems with the Discussion. There is no head of state for how long a argument should be. Position your understanding of the outcome
visibly to lead the reviewer through your conclusions, and then finish the paper with a summing up of the implication of the study. The
purpose here is to offer an understanding of your results and hold up for all of your conclusions, using facts from your research and
generally  accepted information, if  suitable.  The implication of  result  should be  visibly  described.
Infer your data in the conversation in suitable depth. This means that when you clarify an observable fact you must explain mechanisms
that may account for the observation. If your results vary from your prospect, make clear why that may have happened. If your results
agree, then explain the theory that the proof supported. It is never suitable to just state that the data approved with prospect, and let it
drop at that.

®  Make a decision if each premise is supported, discarded, or if you cannot make a conclusion with assurance. Do not just dismiss
a study or part of a study as "uncertain."

®  Research papers are not acknowledged if the work is imperfect. Draw what conclusions you can based upon the results that
you have, and take care of the study as a finished work

®  You may propose future guidelines, such as how the experiment might be personalized to accomplish a new idea.

®  Give details all of your remarks as much as possible, focus on mechanisms.

®  Make a decision if the tentative design sufficiently addressed the theory, and whether or not it was correctly restricted.
®  Tryto present substitute explanations if sensible alternatives be present.

®  One research will not counter an overall question, so maintain the large picture in mind, where do you go next? The best
studies unlock new avenues of study. What questions remain?

e  Recommendations for detailed papers will offer supplementary suggestions.
Approach:

®  When you refer to information, differentiate data generated by your own studies from available information
®  Submit to work done by specific persons (including you) in past tense.
= Submit to generally acknowledged facts and main beliefs in present tense.
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ADMINISTRATION RULES LISTED BEFORE
SUBMITTING YOUR RESEARCH PAPER TO GLOBAL JOURNALS INC. (US)

Please carefully note down following rules and regulation before submitting your Research Paper to Global Journals Inc. (US):

Segment Draft and Final Research Paper: You have to strictly follow the template of research paper. If it is not done your paper may get

rejected.

. The major constraint is that you must independently make all content, tables, graphs, and facts that are offered in the paper.
You must write each part of the paper wholly on your own. The Peer-reviewers need to identify your own perceptive of the
concepts in your own terms. NEVER extract straight from any foundation, and never rephrase someone else's analysis.

e Do not give permission to anyone else to "PROOFREAD" your manuscript.

®  Methods to avoid Plagiarism is applied by us on every paper, if found guilty, you will be blacklisted by all of our collaborated
research groups, your institution will be informed for this and strict legal actions will be taken immediately.)

®  To guard yourself and others from possible illegal use please do not permit anyone right to use to your paper and files.

. © Copyright by Global Journals Inc.(US)| Guidelines Handbook

XXII



Please note that following table is only a Grading of "Paper Compilation" and not on "Performed/Stated Research" whose grading
solely depends on Individual Assigned Peer Reviewer and Editorial Board Member. These can be available only on request and after

CRITERION FOR GRADING A RESEARCH PAPER (COMPILATION)
BY GLOBAL JOURNALS INC. (US)

decision of Paper. This report will be the property of Global Journals Inc. (US).

Topics

Abstract

Introduction

Methods
Procedures

Result

Discussion

References

XXIII

Grades

Clear and concise with
appropriate content, Correct

format. 200 words or below

Containing all background
details with clear goal and
appropriate  details, flow
specification, no grammar
and spelling mistake, well
organized sentence and

paragraph, reference cited

Clear and to the point with
well arranged paragraph,
precision and accuracy of
facts and figures, well

organized subheads

Well organized, Clear and
specific, Correct units with
precision, correct data, well
structuring of paragraph, no
grammar and spelling
mistake

Well organized, meaningful
specification, sound
conclusion, logical and
concise explanation, highly

structured paragraph
reference cited
Complete and correct

format, well organized

Unclear summary and no
specific data, Incorrect form

Above 200 words

Unclear and confusing data,
appropriate format, grammar
and spelling errors with
unorganized matter

Difficult to comprehend with
embarrassed text, too much
explanation but completed

Complete and embarrassed
text, difficult to comprehend

Wordy, unclear conclusion,
spurious

Beside the point, Incomplete

E-F

No specific data with ambiguous
information

Above 250 words

Out of place depth and content,
hazy format

Incorrect  and unorganized

structure with hazy meaning

Irregular format with wrong facts
and figures

Conclusion is not  cited,
unorganized, difficult to

comprehend

Wrong format and structuring

© Copyright by Global Journals Inc.(US) | Guidelines Handbook .



INDEX

A S

Aminoacridines, - 26 Saccharomyces - 24, 25, 26, 27, 28, 30, 31, 32, 33, 34, 35,
Ascospores - 24 36, 37

C

Cerevisiae - 24, 26, 30, 31, 32, 33, 34, 35, 36
Chemiluminescence - 1, 3,5

H

Hansenulla - 30

Intrahepatic - 1, 5

M

Mutagenic - 24, 26, 28, 30, 32, 33, 35, 37

N

Nicotinamide - 25

o

Oncorhynchus - 18, 19

P

Palmwine - 24, 26, 27, 28, 30, 32, 33, 35, 37
Peginterferon - 5, 6, 8

Petridish - 16

Proximate - 15, 16, 18, 19, 20, 21, 22, 23
Pseudohyphae - 24, 28



Y

save our planet

Nnal of Science Frontier Research

e Web at www.GlobalJournals.org | www.JournalofScience.org
~ or email us at helpdesk@globaljournals.org

9 | ‘ “
70 61158698 61427>

© Global Journals

ISSN 9755896



	Global Journal of Science Frontier Research: G
	Volume 13 Issue 3 (Ver. 1.0)
	Copyright Policies
	Integrated Editorial Board(Computer Science, Engineering, Medical, Management, NaturalScience, Social Science)
	Chief Author
	Contents
	1. Role of Hepatitis B Virus Surface Antigen Quantification in EAntigen Negative Chronic Hepatitis B Infection
	2. The Relationship between Tumour Necrosis Factor -Alpha andZinc/Copper Ratio in Iraqi Patients with Allergic Rhinitis
	3. Biochemical Changes in Proximate and Body Composition ofTor Tor (Hamilton, 1822) Fed with Various Concentrations ofProtein
	4. Mutagenic Strength of Ethanol Tolerant SaccharomycesSpecies Isolated from Palmwine Sap (Raphia Sudanica)
	Fellows
	Auxiliary Memberships
	Process of submission of Research Paper
	Author Guidelines
	Index

