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Phytochemical and Ethnobotanical Study about 
Tamarisk Gallica in a North Africa South-West of 

Algeria 
M. M. Elamin 

Abstract- This research is interested in phytochemical 
valorization of the shrub Tamariskgallica. The phytochemical 
study of this species has shown their richness in saponosides, 
steroids, terpenes, and unsaturated sterols revealed the strong 
presence of polyphenols especially in flavonoids and tannins. 
These last are widely present in the plant kingdom, and their 
therapeutic activities. 
Keywords: tamarisk gallica, polyphenols, phytochemical 
study, chemical valorization, the aerial part. 

I. Introduction 

he use of medicinal plants as a source of remedy 
to treat themselves or Prevent diseases is 
originating in the millennia until the recent Chinese 

civilization, Indian and the Middle East. It is become 
certainly. The modern pharmaceuticals industry itself is 
still supports widely on the diversity of plant secondary 
metabolites to find new molecules to biological 
properties unpublished. This source seems 
inexhaustible since only a small part of the 400000 
known plant species have been investigated on plans 

phytochemical and pharmacological, and that each 
species may contain up to several thousands of different 
constituents. Medicinal plants are used mainly in two 
forms: Complex, containing a broad spectrum of 
constituents (infusion, essential oils and extracts of the 
dyes). Pure, chemically defined as active principle. The 
pure compounds are generally used when the active 
principles of the plants produce a strong and specific 
activity or have a low therapeutic index. The Algerian 
flora with its 3000 species belonging to several botanical 
families Including 15% endemic, remains very little 
explored on the phytochemical plan as on the 
pharmacological plan. The valorization of the Medicinal 
Plants of the national flora will be a great contribution to 
the pharmaceutical industry of Algeria and will have an 
economic impact certain [1][2]. For our part, we have 
chosen to study the Saharan species Tamarisk gallica is 
part of the family Tamaricaceae, account approximately 
50 to 60 species of shrubs to flower in the Tamaricaceae 
family.

 

 

Fig. 1: Tamarisk gallica flowers (side of the Valley of Bechar (south west of Algeria), which located near the district of 
Djenain Difallah). 
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The generic name of origin in Latin is supposed 
to refer to the river Tamarisk in Spain [3][4]. The 
Tamarisk are trees or shrubs, frequent in salted land, 

characterized by small leaves scaly, often nested, and 
giving the twigs the appearance of those of some 
junipers. 

 
Fig. 2: Salted land where Tamarisk gallica are existing in the west south of Algeria. 

The leaves are often punctuated by tiny holes 
corresponding to funnels at the bottom of which are 
placed stomata and by where exudes a mucus 
containing salt and limestone. The roots are in general 

very developed; their wood contains vessels to large 
gauge. The flowers are grouped in cylindrical kittens that 
among some species of genus Tamarisk [5]. 

 
Fig. 3: The morphology of leaves and roots of Tamarisk gallica shrub of the west south of Algeria. 

We know sixty species of Tamarisk capita 
especially the Mediterranean countries and the South 
Asia, in dry regions in particular. 

© 2017  Global Journals Inc.  (US)
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Fig.  4: The geometrical sites of the existence of Tamarisk gallica especially in the north Sahara of Africa. 

This kind plays an important role in North Africa 
and the northern Sahara, where It account about a 
dozen species of which two are particularly prevalent: T. 

articulata and T. gallica, designated in Arabic 
respectively under the names of "Thlaia" (more. "Ethel") 
and "Fersig" (more "The Aȃrich") [6]. 

 

Fig. 5: Morphology of the species Tamarisk gallica.

The aim of this work is the identification of the 
various families of secondary metabolites exist in the 
aerial part of the species of Tamarix gallica following the 
protocols mentioned below, either by: 


 

Maceration by using:
 

1)
 

The diluted hydrochloric acid (5 %) for the 
identification of flavonoids.

 

2)
 

Ethanol (70%) for the identification of steroids and 
sterols unsaturated.

 

3)
 

Distilled water for the identification of cardenolides.
 


 

Exhaustion by heating by using: 
 

1)
 

Distilled water for the identification of saponosides.
 

2)
 

Distilled water for the identification of tannins.
 

3)
 

The chloroform for the identity of the sterols and 
unsaturated of terpenes. 

 

4) Hydrochloric acid, for the identification of alkaloids. 

II. Materials and Method 

a) Preparation of plant material  

The harvest of the species Tamarisk gallica has 
been carried out the month of February, the 06/02/2015 
until 08/02/2015 at the level of the city of Bechar, next to 
the valley of Bechar, which located near the district of 
Djenain Difallah. It was the flushing by water ordinal and 
the drying of the rods with the bark, loads of leaves has 
been cut away in the dark and dry place for 10-15 days, 
and thenwe grind them to aid a mill to become in the 
powder form a little fine, after we retain it in a glass vial 
well closed. 
 

Bechar  
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Fig. 6: The Valley of Djenain Difallah district, Bechar - Algeria (Oued Bechar). 

 

Fig. 7:  Leaves and rods grinded of the species Tamarisk gallica. 

Chemicals:
 
Turnings of magnesium, acetic acid glacial, 

sulfuric acid, ammonium hydroxide(smoked), 
chloroform, and ethanol, hydrochloric acid,

 
chloride of 

iron, methanol, iso-amylic alcohol. Distilled water.
 

 
 

 Highlighting of flavonoids (free, glycosides and 
heterosides) 

The macerate obtained after 48 hours, from a 
mixture of 10g of plant material and 75 ml HCl (5 %) is 
filtered. 

 
 

© 2017  Global Journals Inc.  (US)
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i.



1.1.1 st Test: detection of flavonoids: 
− 10 ml of the filtrate is adjusted to pH (9 to 10) with 

ammonium hydroxide (smoked).  The control of pH 

has been achieved with the indicator paper pH, 
which turns dark blue. 
 The presence of flavonoids is indicated by the 

appearance of the color yellow. 

 
Fig. 8: The alkalization of medium with the appearance of the yellow color. 

1.2.2nd test: detection of glyosidic flavonoids and 
heterosidiques: 

− The basic solution of the 1st test is brought to the 
evaporation. 

− The residue obtained is dissolved in 3 ml of 
hydrochloride acid (5 %), and then the mixture (acid 
extract) is heated slightly. 

− After cooling, the acid extract was divided into two 
fractions. 

− Has the 1st fraction, a few seeds of Mg have been 
added. 
 The obtaining of the color grenade attests the 

presence of flavonoids -glyosidic bonds. 

− A quantity of 2.5 ml of alcohol iso-amylic has been 
added to the 2nd fraction of acid extract. 
 The development of the yellow color indicates 

the presence of flavonoids heterosidiques. 

 

Fig. 9: Formation of the pomegranate color according to 
the addition of Mg. 

 

1.3.3rd test: detection of free flavonoids: 

− Has 10 ml of the filtrate, add 5 ml of alcohol iso-
Amylic, the appearance of the color indicates the 
presence of flavonoids free. 

 

Fig.10: Detection of free flavonoids by the appearance 
of yellow color. 

b) Highlighting of steroids and unsaturated sterols 

− The filtrate of the macerate obtained, after 48 h from 
3 g of plant material and 20 ml of And ethanol (70 
%) is evaporated to sec. 

− The residue obtained is dissolved in 15 ml of 
chloroform. 

− The filtrate (the chloroform phase) is subsequently 
divided into two fractions. 

− Has the 1st fraction, it is added up gently on the 
walls of the tube, an equal volume of sulfuric acid. 
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 The turning of the color toward the red brick at 
the bottom of test tube indicates the presence 
of steroids. 

− Has the 2nd fraction of filtrate, was successively 
added 1 ml of acetic acid and 1 ml of sulfuric acid. 
 The persistence (non-disappearance) of the 

color green indicates the presence of 
unsaturated sterols. 

c) Highlighting of the cardenolides  
− A maceration of 24 h, obtained from 3g of plant 

material and 20 ml of distilled water is filtered. Then 
10 ml of filtrate is added to 10 ml of chloroform 
(liquid-liquid extraction). 

− Subsequently, the organic phase is evaporated and 
the residue obtained is dissolved in 3 ml of acetic 
acid glacial and then it adds 3 drops of chloride of 
iron (1 %) and more than 3 ml of sulfuric acid. 
 The appearance of the color green-bluish in the 

acetic phase indicates the presence of 
cardenolides. 

d) Highlighting the saponins  
− 3 g of plant material is dissolved in 20 ml of distilled 

water; the mixture is heated to for 30 minutes at 
40°C. After filtration and cooling to ambient 
temperature, a fraction of the filtrate is introduced in 
a test tube; this last is agitated manually for 1 
minute. 
 After 10 seconds of rest, the formation of the 

foam indicates the presence of the substances 

saponins. The height of the foam then is 
measured. 

 

Fig. 11: Formation the foaming layer which indicates the 
presence of saponosides. 

e) Highlighting of tannins  
− A mixture of 3 g of plant material with 50 ml of 

distilled water is heated to 100 °C. The extract is 
filtered after cooling to ambient temperature. 

− The filtrate taken in a test tube adds 3 drops of an 
aqueous solution of chloride of iron (1 %). 
 A cornering of color toward blue-black 

precipitate indicates the presence of tannins. 
 

 

Fig. 12:
 
The blue-black precipitate which detects the presence of tannins.

f)
 

Highlighting of the sterols and unsaturated terpenes
 

−
 

3g of vegetable matter in the presence of 20 ml of 
chloroform

 
is heated for 30 min at 40°C. The extract 

is filtered after cooling to ambient temperature.
 

−
 

The filtrate taken in a test tube is added slowly to the 
wall of the tube 1 ml of sulfuric acid.

 


 The emergence of an intersection of the two 

phases of green color, which turns into red, 
reveals the presence of sterols and unsaturated 
terpenes [7] [8] [9]. 

g) Highlighting of condensed tannins 

Has 5 ml of infused (5g of powder in 100 ml of 
boiling distilled water); we added 5 ml of concentrated 

© 2017  Global Journals Inc.  (US)

G
lo
ba

l 
Jo

ur
na

l 
of
 
M

ed
ic
al
 R

es
ea

rc
h 

 

6

V
ol
um

e 
X
V
II 

 I
ss
ue

 1
 V

er
sio

n 
I

Y
e
a
r

20
17

  
 

(
DDDD

)
B

Phytochemical and Ethnobotanical Study about Tamarisk Gallica in a North Africa South-West of Algeria



hydrochloride acid. The assembly has been brought to 
the boil for 15 minutes and then filter on filter paper of 
«Watt man ". 
 In the presence of tannins catechiques, it will form 

a red precipitate soluble in alcohol iso-amylic 
[10]. 

 

Fig. 13: The red precipitate which detects the presence 
of catechic tannins. 

h) Highlighting of alkaloids 
− A maceration of 2 g of plant material with 20 ml of 

methanol for 30 minutes. 
− The filtrate is evaporated to sec. 
− The residue dissolved in 6 ml of chloroform. 
− Has the chloroform extract been added a few drops 

of Reagent of Wagner or Mayer. 
 The formation of a turbidity / red precipitate 

brown indicated the presence of alkaloids [11] 
[12] [13]. 

 
 
 
 
 
 
 

III.
 

Results and Discussion
 

Table 1:  Phytochemical constituents of Tamarisk gallica. 

Aerial part
 

The secondary metabolites
 

The leaves
 

The rods
 

Tannins and condensed tannins
 

+++ +++ 
Flavonoids

 
+++ - 

Glycosides flavonoids
 

++ - 
Heterosidiques flavonoids

 
++ - 

Saponins
 

+ ++ 
Cardinolides

 
- - 

Sterols and unsatured terpenes
 

+ + 

Steroids and unsatured sterols
 

- + 
Alkaloids

 
- - 

‘+’ Presence, ‘++’ Medium Presence, ‘+++’ Strong Presence, ‘-‘Absent
 

N.B: the rate of the presence depends on the speed of precipitation 
 

a)
 

Tests of flavonoid (free, heterosidiques and
 

glyosidic)
 

−

 
The obtaining of a yellow color for the extract of 
leaves indicated the presence of flavonoids in a part 
of the plant studied (1st

 

test).

 

−

 
The obtaining of a yellow color, which thinning 
passing of sheets, means that there is now of 
flavonoids heterosidiques (2ndtest).

 

−

 
Obtaining a color Granada for the extract of sheets 
indicated the presence of flavonoids -glyosidic (2nd

 

test).

 

−

 
Obtaining a yellow color of the alcohol phase, for 
the leaves, which involve the presence of flavonoids 
free (3rd

 

test).

 

b)
 

Tests of steroids and unsaturated sterols
 

−
 

For the leaves, no shift toward red Brown has been 
found. While the color change yellow to red Brown 
has been well note for the rods, these variations of 
color indicates the presence of steroids.

 

−
 

The disappearance of the dark green color and the 
appearance of the transparent color, indicate the 
absence of unsaturated sterols in the leaves. 
Whereas, the persistence of the green color shows 
the presence of unsaturated sterols which is 
significant quantity in the part of the rods.
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c) Test of cardenolides 
− The obtaining of the red color after the addition of 

acetic acid glacial to the two parties of the shrub 
shows the absence of cardenolides. 

d) Test of saponins 
− In a test tube with a diameter of 1.5 cm, it has 

measured foam of 2 cm thickness for the part of the 
rods, by against for the portion of the leaves we 
noted therefore 1 cm of the foam, which indicates 
the presence of saponosides. 

e) Test of tannins 
− A rapid color change toward blue-black follows a 

precipitate was noted for the two parties’ leaves and 
rods of the shrub this identifies the tannins in all 
parties. In addition, obtaining a red precipitate in the 
test of condensed tannins indicates their presence. 

f) Test of sterol and unsaturated terpenes 
− This test has shown the presence of sterols and 

unsaturated terpenes. By comparing the two 
parties. It has been observed, for the leaves the 
appearance of a layer interphase of color Granada 
(red-brown) of low thickness. While the rods have 
shown a strong layer interphase of Grenade color 
(red-brown). 

g) Test of alkaloids 
− The test of alkaloids has shown no precipitate for 

the two parts of the shrub. There are no alkaloids in 
Tamarix gallica. 

IV. Conclusion 

In view of all these severalresults of 
phytochemical screening associated with these 
compounds found in the aerial part of Tamarix 
gallicaextract, we recommend further research on this 
shrub leaves to quantify the concentration of these 
bioactive compounds per known amount for industrial 
use. We believe these bioactive compounds in Tamarix 
gallica aerial part shown us could be helpful for 
pharmaceutical industry and medicinal sciences 
utilization. 

V. Acknowledgments 

This research work would not have been 
possible without the support of many people. The author 
wishes to express her gratitude to her supervisor, with 
her assistant who was abundantly helpful and offered 
invaluable assistance, support and guidance. Special 
thank also to Faculty of Exact Sciences Laboratory of 
Tahri Mohammed university bechar, Algeria No. 08000. 

References Références Referencias 

1. P. Ozenda. Flore and vegetation of the Sahara, 3rd 
Edition, Editions of the national center of scientific 
research Paris, 2004, pp. 342-344. 

2. P. Ozenda. Flore and vegetation of the Sahara. 3rd 
Edition, Editions of the national center of scientific 
research Paris, 2004, pp. 345-349. 

3. Y. Belhadjadji. MSc thesis, University of Tahri 
Mohammed, Bechar, Algeria, 2005, pp. 72-75. 

4. Sabri Fatima Zohra, Belarbi Meriem, Sabri Samira, 
Alsayadi Muneer M.S. J. Nat. Prod. Plant Resour, 
2(4), 2012, pp. 512-516. 

5. O. O. Aiyelaagbe, Paul M Osamudiamen. Plant 
Sciences Research, 2(1), 2009, 11-13. 

6. H. O. Edeoga, D. E. Okwu, B. O. Mbaebie. African 
Journal of Biotechnology, 4(7), 2005, pp. 685-688. 

7. V. Alagarsamy. Pharmaceutical chemistry of naturel 
products, 1st Edition, India Elselvier, India, 2012, 
pp.156. 

8. Mehta Kavit, Patel B. N, Jain B. K. Research Journal 
of Recent Sciences, 2(2), 2013, 12-15. 

9. Mehta Kavit1, Patel B.N.1 and Jain B.K. 
Phytochemical analysis of leaf extract of Phyllanthus 
fraternus, Res. J. Recent. Sci., 2(ISC-2012), 2013, 
12-15. 

10. Morabandza C.J., Ongoka R.P., Matini L., Epa C, 
Nkounkou L.C. and Abena A.A., Chemical 
composition of the Mesocarp of Garcinia kola 
Heckel (Clusiaceae) Fruit, Res. J. Recent Sci., 2(1), 
2013, 53-58. 

11. Victor Njoku O. and Chidi Obi, Phytochemical 
constituents of some selected medicinal plants, 
African Journal of Pure and Applied Chemistry, 
3(11), 2009, 228-233. 

12. Ismaila Y. Sudi, Denban M. Ksgbiya1 and 
Emmanuel K. Muluh, Nutritional and phytochemical 
screening of Senna obtusifolia indigenous to 
Mubinigeria, Advances in Applied Science 
Research, 2(3), 2011, 432-437. 

13. Ali, N.A.A., Julich, W.D., Kusnick, C., Lindequist, U. 
Screening of Yemeni medicinal plants for 
antibacterial and cytotoxic activities. Journal of 
Ethnopharmacology, 74, 2001, 173–179. 

 
 

© 2017  Global Journals Inc.  (US)

G
lo
ba

l 
Jo

ur
na

l 
of
 
M

ed
ic
al
 R

es
ea

rc
h 

 

8

V
ol
um

e 
X
V
II 

 I
ss
ue

 1
 V

er
sio

n 
I

Y
e
a
r

20
17

  
 

(
DDDD

)
B

Phytochemical and Ethnobotanical Study about Tamarisk Gallica in a North Africa South-West of Algeria

http://scialert.net/asci/author.php?author=O.O.&last=Aiyelaagbe�
http://scialert.net/asci/author.php?author=Paul%20M.&last=Osamudiamen�


© 2017. Giorgio Cavallini & Carlo Maretti. This is a research/review paper, distributed under the terms of the Creative Commons 
Attribution-Noncommercial 3.0 Unported License http://creativecommons.org/licenses/by-nc/3.0/), permitting all non-commercial 
use, distribution, and reproduction in any medium, provided the original work is properly cited. 
 

  
   

    
 

 
   

 

Relationship between the Wording of the Instructions and the 
Efficacy of Dapoxetine in the Therapy of Lifelong Premature 
Ejaculation: A Pilot Study 

 By Giorgio Cavallini & Carlo Maretti 
                                                                                     

Abstract- To explore whether medical instructions might improve dapoxetine efficacy for lifelong 
premature ejaculation (PE).  

All PE patients received dapoxetine 60 mg. Sixty patients (Group 1) were given the following 
instructions “Take one tablet two hours before sexual intercourse; dapoxetine will delay your ejaculation” 
and 64 patients (Group 2) were given the following instructions “Take one tablet two hours before sexual 
intercourse; do not try to delay or to hold back ejaculation because dapoxetine is doing it for you. 
Dapoxetine will delay/improve your ejaculation within 3 months from the first assumption”. Before, and 
during the course of dapoxetine assumption, the stopwatch-measured intravaginal ejaculatory latency 
time, the Clinical Global Impression of Change and the side effects were measured in both groups. 

Results: The baseline intravaginal ejaculatory latency time and the Clinical Global Impression of Change 
values did not significantly differ in Groups 1 and 2; however, during the course of dapoxetine 
administration, they were significantly more improved in Group 2 than in Group 1. The side effects were 
negligible and did not significantly differ between the groups.        

Keywords: premature ejaculation, dapoxetine, medical instructions. 
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Relationship between the Wording of the 
Instructions and the Efficacy of Dapoxetine in 

the Therapy of Lifelong Premature Ejaculation: A 
Pilot Study 

Giorgio Cavallini α & Carlo Maretti σ 

Abstract- To explore whether medical instructions might 
improve dapoxetine efficacy for lifelong premature ejaculation 
(PE).  

All PE patients received dapoxetine 60 mg. Sixty 
patients (Group 1) were given the following instructions “Take 
one tablet two hours before sexual intercourse; dapoxetine will 
delay your ejaculation” and 64 patients (Group 2) were given 
the following instructions “Take one tablet two hours before 
sexual intercourse; do not try to delay or to hold back 
ejaculation because dapoxetine is doing it for you. Dapoxetine 
will delay/improve your ejaculation within 3 months from the 
first assumption”. Before, and during the course of dapoxetine 
assumption, the stopwatch-measured intravaginal ejaculatory 
latency time, the Clinical Global Impression of Change and the 
side effects were measured in both groups.  

Results: The baseline intravaginal ejaculatory latency time and 
the Clinical Global Impression of Change values did not 
significantly differ in Groups 1 and 2; however, during the 
course of dapoxetine administration, they were significantly 
more improved in Group 2 than in Group 1. The side effects 
were negligible and did not significantly differ between the 
groups.  

Conclusions: Dapoxetine efficacy for the treatment of lifelong 
PE might be improved by the wording used in the instructions.  
Keywords: premature ejaculation, dapoxetine, medical 
instructions.  

I. Introduction 

remature ejaculation (PE) can be a debilitating 
male sexual impairment. A series of studies has 
suggested a prevalence of 4–39% (1, 2, 3).  This 

wide range can be partly attributed to variations in the 
way PE is defined, but may also reflect differences 
between populations and differences in the degree of 
annoyance. Furthermore, due to the intimate nature of 
the problem, PE tends to be under-reported by patients 
who do not typically seek medical help (1). 

Premature ejaculation can be divided into two 
distinct entities: acquired or lifelong (4). Anxiety and 
genetic  factors  are  regarded as the most  likely causes 
 
Author α: Gynepro-Medical Group, Andrological Section, via Tranquillo 
Cremona 8, 40137 Bologna (Italy). e-mail: giorgiocavallini@libero.it 
Author σ: Department of Andrology, Centro Medico Cirm (affiliated with 
Gynepro), Outpatient Clinic of Piacenza, Via Somaglia 10, 29121 
Piacenza, Italy. e-mail: andrologia@tin.it 

of lifelong PE (5). We explored the hypothesis that 
medical instructions (which the Authors consider 
soothing) might improve the efficacy of a drug.  

Dapoxetine is a drug specifically developed for 
the on-demand treatment of PE. It has been extensively 
evaluated in five randomized, placebo-controlled phase 
III clinical trials involving more than 6000 men. There is 
evidence of its efficacy, its relatively mundane side effect 
profile and its validity as an on-demand medication. 
Sixty mg dapoxetine users had their intravaginal 
ejaculatory latency time (IELT) increased by 3-4 minutes 
with respect to baseline, and 55-60% were satisfied with 
its efficacy (6). 

This open label, crossover, multicenter, fixed 
dose, prospective trial explored the hypothesis as to 
whether medical instructions for the assumption of 
dapoxetine might improve its efficacy.  

II. Materials and Methods 

This study was reviewed by the appropriate 
ethics committee, and all patients gave informed 
consent prior to their inclusion in the study. This open 
label, crossover, multicenter, fixed dose, pilot study 
began on  January 2nd 2015 and ended on  July 2nd 
2016, and was conducted in two centers: Bologna                 
(1st center, Giorgio Cavallini) and Piacenza (2nd center, 
Carlo Maretti). All patients meeting lifelong PE criteria 
were considered. Premature ejaculation was defined 
according to the International Society of Sexual 
Medicine (7).  

1. Ejaculation which always or nearly always occurs 
prior to or within approximately 1 minute of vaginal 
penetration; 

2. The inability to delay ejaculation during all or nearly 
all vaginal penetrations; 

3. Negative personal consequences, such as distress, 
annoyance, frustration and/or the avoidance of 
sexual encounters. 

Medical history was collected and a semi-
structured interview was carried out; objective 
examination of the patient involved a general 
examination as well as a more focused examination of 
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the genitalia, namely the scrotal contents and the penis 
in detail. A digital rectal examination to palpate the 
prostate gland and a Stamey test were also performed. 
Endocrine assessment involved thyroid function: total 
tyroxine (reference range: 60 - 150 nmol/L), free tyroxine 
(reference range 10 - 25 pmoli/L), total triiodothyronine 
(reference range 1.1 – 2.6 nmol/L), free triiodothyronine 
(reference range 3.0 – 8.0 pmol/L) and thyreotropin 
(reference range 0.15 – 3.5 mU/L) (Wespes et al, 2013).  

The exclusion criteria were: congenital penile 
curvature (3 cases), phymosis (6 cases), short frenum (6 
cases), painful prostate at digital rectal examination and/ 
or a positive Stamey test to detect the presence of any 
level of urinary infection/inflammation (2 cases), thyroid 
endocrine alterations (no cases), drug and/or alcohol 
consumption (6 cases) (8), previous or concurrent 
sexual dysfunction of the patient or of his female partner 
(0 cases). 

The inclusion criteria were: stable heterosexual 
relationship > 1 year, cohabitation > 1 year  and age > 
18 years.   

The patients were all instructed to take one 60 
mg tablet of dapoxetine (Priligy®, Menarini) two hours 
before sexual intercourse. Two different sets of 
instructions were given to the patients. The first set of 
instructions was: “Take one tablet two hours before 
sexual intercourse; dapoxetine will delay your 
ejaculation”; the second set of instructions was: “Take 
one tablet two hours before sexual intercourse; do not 
try to delay or to hold ejaculation because dapoxetine is 
doing it for you. Dapoxetine will delay/improve your IELT 
within 3 months from the first assumption”.  Instructions 
were given to each new patient enrolled in the study, 
and dapoxetine was administered for six m,onths. The 
first author gave the first set of instructions to all new 
patients enrolled from January 2nd 2015 to July 2nd 2015, 
and gave the second set of instructions to all patients 
enrolled  from July 3rd 2015 to  January 2nd 2016. The 
second Author gave the second set of instructions from 
January 2nd 2015 to  July 2nd 2015 and gave the first set 
of instructions from July 3rd 2015 to January 2nd 2016. 
The patients who received set 1 made up Group 1, the 
patients who received set 2 made up Group 2.  

The following variables were assessed before 
and during the course of dapoxetine assumption: 
stopwatch-measured average IELT;  the clinical global 
impression  of change (CGIC) in PE. The IELT was 
defined as the time elapsed between penetration and 
ejaculation; an ejaculation which occurred before 
penetration was assigned an IELT of 0 min. The mean 
IELT is intended an entire one-month measurement after 
3 months of use and was measured with a partner-
operated stopwatch. The CGIC is a subjective answer to 
the following question: ‘Compared to the start of the 
study, would you describe your premature ejaculation 
problem as much worse, worse, slightly worse, no 
change, slightly better, better or much better?’ (7). The 

side effects of dapoxetine were recorded as well. The 
differences in side effects and the differences between 
the number of patients studied in each center and 
belonging to Group 1 or Group 2 were assessed using 
the chi2 test; the differences between paired data were 
assessed using the Wilcoxon test while the differences 
between the independent data were assessed using the 
Mann-Whitney test. The levels of significance maintained 
an overall P value of 0.05 and were calculated according 
to the O’Brien-Fleming stopping boundary for endpoints 
(9, 10). 

III. Results 

One hundred and eighty-one people were 
evaluated for potential enrollment; 21 did not satisfy the 
inclusion criteria. Thirty-six were lost to follow up due to 
insufficient therapeutic effect (25 cases), side effects (6 
cases) and protocol violations (incorrect assumption of 
dapoxetine) (5 cases). One hundred and twenty-four 
patients were studied.  

The clinical and demographic data of each 
population studied are presented in Table 1. No 
significant differences emerged between Group 1 and 
Group 2 patients.  

The stopwatch-measured average IELT,  the 
CGIC and the side effects in Groups 1 and 2 are 
reported in Table 2. There were no significant differences 
among the baseline values of IELT and PEP which, 
however, significantly improved after dapoxetine 
assumption; Group 2 patients achieved a greater 
improvement in IELT and CGIC than Group 1. No 
significant differences occurred between the data 
obtained in Piacenza and the data obtained in Ferrara. 
The side effects were similar in both groups.  

IV. Discussion and Conclusions 

Our data showed that medical instructions 
influence dapoxetine efficacy for lifelong PE. The fact 
that operator-dependent variability in terms of efficacy is 
mundane confirms that the physician’s instructions are 
critical for dapoxetine efficacy. It is likely that no 
operator-dependent variability occurred since the 
researchers have approximately thirty years of 
experience in the field, and they are truly skilled in giving 
instructions as to the assumption of medications.   

From a psychological point of view, lifelong PE 
can be regarded as anxiety which manifests itself as a 
sexual dysfunction (11). Thus, we sought to develop a 
set of instruction with the aim of overcoming the anxiety 
of the patients. We decided a prior to develop (at least in 
part) a set of instructions for Group 2 based on the 
instructions given in the course of integrated task couple 
therapy for psychogenic sexual dysfunctions where the 
technique used by the therapist to instruct the couple 
regarding sexual homework is critical for success (12).  
The physician’s tone was compelling and was used to 
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stress the efficacy of the drug and the power of the 
medical prescription (12). The patients were instructed 
not to try to delay or to hold back ejaculation (a 
psychological tactic regarded as stressing (11); other 
physicians indicated that the time required to improve 
their ejaculation was long in order to avoid any 
expectancy (and consequent anxiety) on the part of the 
patient regarding the interval between the first 
assumption of the drug and its taking effect. To further 
overcome patient anxiety as much as possible, we 
chose to carry out a fixed dose study using the highest 
available dapoxetine dosage (60 mg) in order to be able 
to achieve the highest drug efficacy and to reassure the 
patients regarding dapoxetine efficacy as soon as 
possible.   

The patients belonging to the first group 
received dapoxetine without any explanation regarding 
drug activity and the interval between the first 
assumption and when the drug takes effect; thus, it may 
be presumed that their anxiety regarding when and if 
dapoxetine functions may still have been present.  

The Authors felt that it was not possible to take 
into account all the other variables involved in the 
patient-physician relationship and sexual and other 
relationships of a couple; thus a multicenter cross-over 
study was adopted. The fact that no operator dependent 
variability could be found indicated that our data could 
be regarded as reliable.  

This paper has some limitations, because it is 
very difficult to produce perfectly balanced results when 
the subjects of study are men with an anxiety-based 
disease such as PE. In this regard, we chose to examine 
only couples who cohabitated > 1 year to avoid any 
differences regardingt marital status as much as 
possible. The first potential limitation of this study was 
that the Authors could only presume that the instructions 
for Group 2 were more soothing than those for Group 1 
since direct proof of the influence of the physicians’ 
instructions regarding the anxiety of the patients could 
not be achieved. In any case, a study in which two 
different sets of instructions were administered to the 
same group of patients is confounding. Furthermore,  
any medical instructions for the use of a drug which 
might resolve a lifelong disease could be perceived by 
the patient as soothing “per se” (13); however, the more 
detailed the instructions, the more soothing they are 
(14). The instructions for Group 2 were more detailed 
than those for Group 1; however, in the literature, we 
could not find a statement that soothing and detailed 
instructions might improve the efficacy of a drug, even 
for a psychogenic disease. In this regard, this paper 
might represent a true novelty. A second limitation of the 
present study was the absence of a placebo branch; 
however, a preliminary attempt to use a placebo 
induced the vast majority of the patients (80%) to refuse 
to participate in the present study, further a number of 
placebo controlled studies were conducted using 

Dapoxetine, which showed to be more efficient for 
resolving lifelong PE than placebo (15) . When the 
patients were asked the reason for their refusal, they all 
answered that they were impatient to resolve their 
symptoms. Impatience is actually a characteristic of PE 
patients (11). Thus the Authors were compelled not to 
use a placebo branch because this percentage of 
refusals to participate would induce sampling errors (9). 
A third limitation was that it was very difficult to fully 
evaluate the distress, annoyance or interpersonal 
difficulty of each patient before and after dapoxetine 
assumption, mainly in the absence of a validated 
questionnaire (in fact, the premature ejaculation profile 
(PEP), used to evaluate ejaculatory capacity and 
satisfaction with the treatment, could not be used 
because it has not been translated into Italian and 
validated in Italy (16). In any case, it ws thought that 
stopwatch-measured average IELT and the CGIC might 
be sufficient for evaluating results. 

Although the characteristics of premature 
ejaculation have been established, the exact etiology is 
largely unknown. Genetic, neurobiological, pharma-
cological, psychological, urological and endocrine 
factors have all been proposed. In lifelong PE, there are 
convincing data to support roles for genetic and 
psychological factors, either causal, or secondary to PE 
for the latter (17); however, our data seem to support the 
hypothesis that lifelong PE could depend, at least in 
part, on psychological factors.  

Genetic polymorphisms located on the SLC6A4 
gene codifying for the 5-HT transporter (5-HTT), the 
major regulator of serotonic neurotransmission, have 
been linked to the pathogenesis and risk of PE. A recent 
meta-analysis has shown that the 5-HTTLPR gene 
polymorphism was associated with a significantly 
decreased risk for lifelong PE risk in Caucasians (18). As 
a matter of fact, the 5-HTTLPR gene is associated with 
prosocial behavior due to its effects on anxiety in social 
situations (19). Thus, even in the case that lifelong PE 
has a genetic etiology, it is not surprising that medical 
instructions of a soothing nature improve dapoxetine 
efficacy, because of the effects on anxiety of the gene 
involved.  

In conclusion, since the main cause of dropping 
out of the study was the poor efficacy of dapoxetine in 
improving ejaculation (six months after the beginning of 
the study, approximately 38% of the patients 
autonomously stopped dapoxetine assumption (20), it is 
likely that soothing and/or detailed instructions for taking 
the drug could improve patient compliance to 
dapoxetine treatment.   

List of abbreviations 

Premature ejaculation = PE;   
Intravaginal ejaculatory latency time = IELT; 

 

Clinical global impression of change = CGIC;
 

Premature ejaculation profile = PEP. 
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Table 1: Clinical and demographical data of the population studied. Data are presented as medians and as ranges 
(min-max). Group 1 was made up of patients who received dapoxetine 60 mg with the following instructions: “Take 
one tablet two hours before sexual intercourse; dapoxetine will delay your IELT beginning with the first sexual 
intercourse”. Group 2 was made up of patients the second was: “You will assume one tablet two hours before sexual 
intercourse; do not try to delay or to hold back ejaculation because dapoxetine is doing it for you. Dapoxetine will 
delay/improve your intravaginal ejaculatory latency time (IELT) within 3 months from the first assumption”. 

 
Patients examined in Ferrara  Patients examined in Piacenza  

Group 1

 Number  32  28  

Age (in years)  28 (21-34)  29 (21-36)  

Age at first sexual intercourse (in years)  18 (16-20)  17 (14-20)  

Duration of premature ejaculation (in years)  10 (7-13)  11 (9-13)  

Social status  Workmen  11  12  

Artisans  5 3 
Employees  4 3 
Graduates  6 5 
Businessmen 2 1 
Undergraduates 4 4 

Group 2

 Number  28  36  

Age (in years) 29 (21-36)  29 (21-36)  

Age at first sexual intercourse (in years)  17 (14-20)  18 (16-20)  
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Duration of premature ejaculation (in years)  12 (10-15)  
Social status  Workmen   12  

Artisans  6 
Employees 5 
Graduates  6 
Businessmen 2 
Undergraduates 5 

Table 2: Results of a prospective multicenter study where the patients were all instructed to take dapoxetine 60 mg, 
one tablet, two hours before sexual intercourse. Data are presented as medians and as ranges (min-max). Two 
different sets of instructions were given to the patients. The first set of instructions was given to Group 1 : “Take one 
tablet two hours before sexual intercourse; dapoxetine will delay your ejaculation beginning with the first sexual 
intercourse”; the second set of instructions was given to Group 2: “Take one tablet two hours before sexual 
intercourse; do not try to delay or to hold back ejaculation because dapoxetine is is doing it for you. Dapoxetine will 
delay/improve your intravaginal ejaculatory latency time (IELT) within 3 months from the first assumption”.   

Key: * headache; **one case of headache and one case of nausea; ***one case of nervousness + nausea, one 
case of headache and one case of nausea; ****one case of nervousness + headache + nausea, one case of 
headache + nausea, vs. = versus.  
Comparisons: 
a1 vs. a2, a3 vs. a4, a1 vs. a3, a2 vs. a4, b1 vs. b2, b3 vs. b4, c1vs. c2, c3 vs. c4, c1 vs. c3, c2 vs. c4, d1 vs. d2, e1 
vs. e2, e2 vs. e3, f1 vs. f2, f3 vs. f4, f1 vs. f3, and f2 vs. f4: p not significant. 
a1 vs. b1, a2 vs. b2, a3 vs. b3, a4 vs. b4, c1 vs. d1, c2 vs. d2, c3 vs. d3, d4 vs. d4: p<0.01. 
b1 vs. b3, b2 vs. b4, d1 vs. d3, d2 vs. d4, e1 vs. e3, e2 vs. e 4: p<0.01. 

 Group 1  

 
 

Number (percentage) 
of patients who 
described their 
premature ejaculation  
as slightly better, 
better, or much better 
after dapoxetine 
assumption  
(e)  

 
 

 

Before 
dapoxetine 
assumption  

(a)  

After 
dapoxetine 
assumption  

(b)  

Before 
dapoxetine 
assumption  

(c)  

After 
dapoxetine 
assumption  

(d)  

  

 

 
 

   
 

   

Patients 
examined in 
Piacenza(2) 

0.8 (0-1)
 

 2.5 (0.9-3.1)
 

16 (11-19)
 

11 (6-16)
 

 15 (53.6%)
 

2** (7.1%)
 

Group 2 
Patients 
examined in 
Ferrara(3) 

 
 

     

Patients 
examined in 
Piacenza (4) 
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12 (9-15)
10
4 
4 
5 
1 
4 

Stopwatch-measured average 
intravaginal ejaculatory latency 

time (IELT) in minutes

Premature Ejaculation Profile 
(PEP) score

Number 
(percentage) of 
patients who 
suffered from side 
effects
(f)

0.8 (0.5 -1.1) 2.6 (0.8-3.2) 15 (11-19) 10 (5-17) 17 (53.1%) 1* (3.1%)
Patients 
examined in 
Ferrara(1)

0.8 (0.2-1) 5.4 (1.7-9.8) 16 (11-20) 7 (2-13) 22 (78.6%) 2*** (7.1%)

0.8 (0.1± 1.1) 6.0 (1.8-10.0) 16 (11-20) 7 (3-14) 30 (83.3%) 2**** (5.6%)
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Anti-hyperglycemic and in vivo Antioxidant Activities of Aqueous 
Extract of Blighiasapida Stem Bark in Alloxan-Induced Diabetic Rats 
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Abstract- Blighiasapida is a plant belonging to the family of Sapindaceae. This study is aimed at 
evaluating the hypoglycemic and possible in vivo antioxidant activities of the aqueous extract of 
the stem bark of the plant for 21 days in alloxan-induced diabetic rats. Administration of the 
extract at 100mg/kg body weight significantly (P<0.05) decreased blood glucose levels, 
increased body weight as well as increased the activities of antioxidant enzymes catalase, 
glutathione peroxidase and superoxide dismutase in the plasma and liver tissues of diabetic rats. 
Also, the concentration of reduced glutathione increased in the plasma and liver tissues of the 
diabetic rats while the levels of malondialdehyde and protein carbonyl significantly decreased in 
the plasma and liver tissues of alloxan-induced diabetic rats during the course of the experiment. 
These are indications of antihyperglycemic and antioxidant properties of the stem bark of 
Blighiasapida with 100mg/kg body weight of the extract showing good hypoglycemic and 
antioxidant activities by comparing favourably well with metformin, a standard hypoglycemic 
drug.       
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Anti-hyperglycemic and in vivo Antioxidant 
Activities of Aqueous Extract of Blighiasapida 
Stem Bark in Alloxan-Induced Diabetic Rats 

Amira, Philip O 
α & Oloyede, Hussein O. B 

σ 

Abstract- Blighiasapida is a plant belonging to the family of 
Sapindaceae. This study is aimed at evaluating the 
hypoglycemic and possible in vivo antioxidant activities of the 
aqueous extract of the stem bark of the plant for 21 days in 
alloxan-induced diabetic rats. Administration of the extract at 
100mg/kg body weight significantly (P<0.05) decreased blood 
glucose levels, increased body weight as well as increased the 
activities of antioxidant enzymes catalase, glutathione 
peroxidase and superoxide dismutase in the plasma and liver 
tissues of diabetic rats. Also, the concentration of reduced 
glutathione increased in the plasma and liver tissues of the 
diabetic rats while the levels of malondialdehyde and protein 
carbonyl significantly decreased in the plasma and liver 
tissues of alloxan-induced diabetic rats during the course of 
the experiment. These are indications of antihyperglycemic 
and antioxidant properties of the stem bark of Blighiasapida 
with 100mg/kg body weight of the extract showing good 
hypoglycemic and antioxidant activities by comparing 
favourably well with metformin, a standard hypoglycemic drug. 
Keywords: blighiasapida, diabetes, antioxidant 
enzymes, epidemic, biomolecules. 

I. Introduction 

iabetes mellitus is a multifactorial disease, which 
is characterized by hyperglycemia (Ugochukwu 
et al., 2003), lipoprotein abnormalities (Scoppola 

et al., 2001), raised basal metabolic rates (Okwu et al., 
2006), defect in reactive oxygen species scavenging 
enzymes and altered intermediary metabolism of major 
food substances (Unwin et al., 2001).  Diabetes being a 
major degenerative disease is found in all parts of the 
world and it is becoming the third most lethal disease of 
mankind and rapidly increasing.  It is affecting at least 
15 million people and having complications which 
include hypertension, atherosclerosis and 
microcirculatory disorders (Saidu et al., 2012). 

Diabetes mellitus is a group of metabolic 
disease caused by a defect in insulin production, insulin 
action or both. 

Type 1 diabetes is caused by a lack of insulin 
due to the destruction of insulin-producing β – cells in  
the  pancreas.  Type 2 diabetes, the most common form  
 
Author α: Department of Biochemistry, University of Ilorin, Ilorin, 
Nigeria, Department of Science Technology, Federal Polytechnic, Ado 
Ekiti, Nigeria. e-mail: philipamira@yahoo.com 
Author σ: Department of Biochemistry, University of Ilorin, Ilorin, 
Nigeria. 

of diabetes is caused by a combination of factors, 
including insulin resistance, a condition in which the 
body’s muscle, fat and liver cells do not use insulin 
effectively. 

Too much glucose circulating in the blood 
results in hyperglycemia, one of the major symptoms of 
diabetes. Hyperglycemia causes many of the health 
problem associated with diabetes, including eye, 
kidney, heart disease and nerve conditions.   

The World Health Organization (WHO) in its 
2014 release repoeted that the prevalence of diabetes 
has reached epidemic proportions. In 2014 the global 
prevalence of diabetes was estimated to be 9% among 
adults aged 18+ years. In 2012, an estimated 1.5 million 
deaths were directly caused by diabetes. More than 
80% of diabetes deaths occur in low- and middle-
income countries (WHO, 2014). 

Diabetes mellitus is associated with an increase 
in reactive oxygen species (ROS) generation by 
mononuclear cells and an increased oxidative load 
resulting in oxidative damage to lipids, proteins and 
DNA (Marfella et al., 1995; Giugliano et al., 1997; 
Paoliso and Giugliano, 1996).   

Chronic hyperglycemia and subsequent 
augmentation of reactive oxygen species (ROS) 
deteriorate β-cell functions and increase insulin 
resistance which leads to the aggravation of type 2 
diabetes.  In addition, chronic hyperglycemia and ROS 
are also involved in the development of atherosclerosis 
which is often observed under diabetic conditions 
(Kaneto et al., 2010). 

It has been shown that ROS are produced in 
various tissues under diabetic conditions (Baynes and 
Thorpe, 1999). There are several sources, of ROS in 
cells such as the nonenzymatic glycosylation reaction, 
the electron transport chain in mitochondria, and 
membrane-bound NADPH oxidase (Brownlee, 2001; 
Harrison et al, 2003; Mohazzab et al, 1994). 

Chronic hyperglycemia is a cause of 
impairment of insulin biosynthesis and secretion.  This 
process is called β-cell glucose toxicity which is often 
observed under diabetic conditions (Evans et al, 2003).It 
is also known that lipotoxicity is also involved in the 
deterioration of β-cell function found in type 2 diabetes 
(Kaneto et al, 2010). 
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Blighiasapida is a plant belonging to the family 
of Sapindaceae. It is commonly known as ackee. In 
Nigeria, it is called Gwanja Kusa (Hausa), Isin (Yoruba) 
and Okpu (Igbo). It is an evergreen tree of about 33 to 
40ft (10-12m) with a dense crown of spreading 
branches. The leaves are compound with three to five 
pairs of oblong, ovate-oblong, or elliptical leaflets 1.5-
3.0cm long. The seed of the fruit is not edible, whereas 
the fleshy aril is edible. The fruit is known to contain 
saponins, which are hemolytic (Aderinola et al., 2007). 

Most of the earlier studies on Blighiasapida 
have been on the nutritional qualities of the root (Abolaji 
et al, 2007) and the leaves as a dry season feed 
resource for West African dwarf goats in the Northern 
savanna zone of Nigeria (Aderinola et al, 2007). The 
repellant potential of the fruit part components against 
stored-product insect pests (Khan and Gumbs, 2003) as 
well as neutropenia and thrombocytopenia effects of the 
aqueous and lipid extracts of the unripe fruit have been 
investigated in mice (Gardiner et al, 1996). More 
recently, the physicochemical properties of the oil from 
the fruit of the species and toxicological evaluation of 
the oil – based diet in Wister rats have been investigated 
(Oladiji et al, 2009).  

However, the scanty information on the 
antioxidant activity of extract of Blighiasapida stem bark 
and its anti-hyperglycemic effect prompted this study. 

Tree bark is an important component of African 
traditional medicine as herbal medicine is still the main 
source of health care for the majority of Africans and in 
particular, Nigerians. 

There has been increasing demand for the use 
of plant products with anti-diabetic activity. The 
prohibitively high cost, unavailability, uncertainty of use 
of the common anti-diabetic agents during pregnancy 
and undesirable side effects of these drugs have been 
some of the factors limiting their use and leading to a 
preference for anti-diabetic drugs of plants origin. This 
study is thus aimed at isolation of hypoglycemic agents 
from readily available Blighiasapida. 

II. Materials and Methods 

Chemicals: All chemicals used were of analytical grade 
and items are products of BDH and Sigma Chemical 
Ltd., UK and Accu-chek ® Advantage, Roche 
Diagnostic, Germany. 

Animals:  Male albino rats (Ratusnorvegicus) weighing 
between 100g and 120g were used for the experiment. 
The rats were bred in the animal holding of the 
Department of Anatomy and Cell Biology, Obafemi

 

Awolowo University, Ile-Ife and were maintained on 
standard rat pellets (Ladokun feeds, Ibadan, Nigeria), 
and were given water ad libitum. 

Sourcing for the Tree Bark of
 
Blighiasapida: A sizeable 

quantity of the tree bark of Blighiasapida
 
was obtained 

from the compound of the Federal Polytechnic, Ado 
Ekiti, Nigeria. 
Identification of Plant: The fruits and leaves of 
Blighiasapida plant were obtained from the compound 
of the Federal polytechnic, Ado Ekiti, Ekiti State, Nigeria 
and were used for the purpose of authentication of the 
identity of the plant at the Herbarium unit of the 
Department of Plant Biology, University of Ilorin, Ilorin, 
Nigeria. The voucher number of identification is UIH624. 
Processing of sample and preparation of extract: The 
sample obtained was air-dried at room temperature for 
fifty-six(56) days until a constant weight was obtained. 
The air-dried tree bark of Blighiasapida was pulverized. 
100g of the pulverized sample was extracted with 800ml 
of distilled water for seventy-two (72) hours in an 
extractor. The aqueous extract was obtained by filtering 
with What man filter paper and subsequently freeze-
dried in Armfield freeze-drier for ten (10) days.  
Induction of experimental diabetes mellitus: After an 
overnight fasting, rats were induced by intraperitoneal 
administration of alloxan monohydrate at a dose of 
120mg/kg body weight. Alloxan monohydrate was 
freshly dissolved in distilled water and maintained on ice 
prior to use. Four days after the administration, the 
animals were fasted for 16 hours and blood glucose 
levels were determined in mg/dl using a digital 
glucometer (Accu-chek ®, advantage, Roche, 
Diagnostic, Germany) and animals which had basal 
glycemia levels of 125mg/dl were used in the 
experiment.  
Experimental Design: Randomized Complete Block 
Design (RCBD) method was used. 
Eighty male albino rats were grouped as follows: 
Group 1:  Control group administered with distilled water 
orally. 
Group 2: The alloxan-induced diabetic group left 
untreated 
Group 3: The alloxan-induced diabetic group treated 
with oral administration of distilled water extract of 
Blighiasapida at 100mg/1000g body weight 
Group 4: The alloxan-induced diabetic group treated 
with oral administration of Metformin hydrochloride at 
21.4mg/1000g body weight. 

All the animals were fed with vital finisher made 
up of maize and soya bean mainly. The administration of 
the extracts as written above was carried out every 24 
hours for 21 days. 
 Analysis of the various parameters stated was 
carried out weekly after diabetes detection, for three 
weeks. 
Repeated administration of the aqueous extract of 
Blighiasapidastem bark in control and diabetic groups: 
The fasting blood glucose levels of all groups were 
measured and then the extract dissolved in distilled 
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water. The solution of the extract was administered to 
one of the diabetic groups orally at 100mg/kg body 
weight once a day for twenty-one (21) days.The diabetic 
control and untreated (without alloxan induction). Body 
weight and blood glucose levels of the groups were 
monitored daily, blood sample was obtained from the 
tail vein of the animals and their fasting blood glucose 
level was determined in mg/dl using a digital glucometer 
(Accu-chek ® Advantage, Roche Diagnostic, Germany). 
Five animals each were sacrificed from each of the four 
groups by chloroform anaesthesia and the blood and 
liver obtained from them. The plasma was obtained from 
the blood by using centrifuge at 3000g for 15 minutes. 
The plasma and liver so obtained were stored in 
phosphate buffer (0.1M, pH = 7.0) maintained below -
200C until required for analysis. 
In vivoantioxidant assay: Liver tissues were 
homogenized with cold 1.5% KCl to make a 10% 
homogenate. 
Determination of the activity of Catalase (CAT): Catalase 
activity was determined in the lysate using Aebi’s 
method (Aebi, 1984).  
Determination of the activity of Superoxide dismutase 
(SOD): This method is well described by Mccord and 
Fridovich (1969). 
Determination of the activity of Glutathione Peroxidase 
(GPx): Glutathione peroxidase (GPx) was measured by 
the method described by Rotruck et al. (1973).  
Determination of reduced glutathione (GSH): Reduced 
glutathione (GSH) was measured by the method of 
Beatleret al. (1963). 
Determination of Malondialdehyde (MDA): Total amount 
of lipid peroxidation products present in the samples 
was estimated by the thiobarbituric acid (TBA) method 
which measures the malondialdehyde (MDA) reactive 
products according to the method of Ohkawa et al., 
(1979).  
Determination of Protein Carbonyl Content: The protein 
carbonyl content was assayed according to a previous 
method of Levine et al (1990).  
Determination of Protein: Protein determination was 
carried out according to the method of Lowry et al., 
(1951) as described by Holme and Peck, (1998). 

Statistical Analysis: Data were expressed as mean + 
S.E.M. of five replicates and subjected to one-way 
analysis of variance (ANOVA) followed by Duncan’s 
multiple range test to determine significant differences in 
all the parameters. Values were considered statistically 
significant at P<0.05. 

III. Results 

Blood Glucose Level: The administration of aqueous 
extract of Blighiasapida stem bark was found to 
significantly (P<0.05) reduce the blood glucose in 
diabetic albino rats at the end of the experiment (Table 
1). The effect was more rapid in the first week of 
administration and compared favourably well with 
metformin-treated diabetic rats. 
Weight gain or loss: There was a significant reduction 
(P<0.05) in the weight gained by the untreated diabetic 
rats when compared with the metformin-treated and 
extract-treated groups. Generally, the effect of treatment 
with 100mg/kg body weight of aqueous extract of B. 
sapida stem bark compared favourably well with that of 
metformin hydrochloride which is a known standard 
drug for diabetes. 
Catalase activity: Specific activity of the antioxidant 
enzyme catalase was found to be increased (P<0.05) 
plasma and liver following administration of aqueous 
extract of B. sapida stem bark while the administration 
of metformin, a standard antidiabetic drug did not seem 
to have any ameliorative effect on the reduced specific 
activity of catalase in the plasma and liver of diabetic 
rats when compared with the untreated diabetic rats 
(Table 3). 
Glutathione peroxidase (GPx) activities: A significant 
increase (P<0.05) was noticed in the specific activity of 
glutathione peroxide in the plasma of diabetic rat 
following administration of aqueous extract of B. sapida 
stem bark at the later stage of the experiment. On the 
other hand, the specific activity of glutathione 
peroxidase in the liver of diabetic rats did not increase 
but significantly reduced (P<0.05) during the course of 
the experiment, a result similar to the one obtained for 
the untreated diabetic rats (Table 4). 
 

Table 1: Blood Glucose level of alloxan-induced diabetic rats following administration of Aqueous extract of 
Blighiasapida stem bark. 

Groups Serum Glucose Level (mg/dl) 

0 day 7th day 14th day 21st day 
Untreated control 91.50 + 1.94a 90.41 + 2.50a 90.21+ 88.10 + 2.02a 1.61a 

Diabetic control 154.80 + 14.00b 172.41+ 203.50 +11.20b 17.32b 253.00 + 13.20b 

Diabetic + Aqueous extract 154.80 + 14.00b 86.40+5.43a 74.00+4.48c 58.00 + 6.04c 

Diabetic + Metformin 153.84 +10.26b 
113.75 +5.41c 

70.75 + 6.50c 57.00 + 9.60c 

Values are mean of five determinations +S.E.M. Values with different superscript in the row and column differ significantly 
(p<0.05)
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Table 2: Body weight of alloxan-induced diabetic albino rats following administration of Aqueous extract of 
Blighiasapidastem bark. 

Groups
 Average body weight of animals (g) 

0 day 7th day 14th day 21st day 
Untreated control  129.20 +2.30a 133.70 +1.09a 146.20+ 157.001.12a + 1.16a 

Diabetic control  132.01 + 1.09a 125.20 +2.01b 112.00 +0.98b 98.20 +2.02b 
Diabetic + Aqueous extract 131.00 +6.06a 149.00 +7.12c 157. 00 +6.57c 124.00 +6.06c 

Diabetic + Metformin  132.00 + 2.96a 116.25 + 5.41b 127.50 ± 6.50d 147.50 +9.60d 

Values are mean of five determinations + S.E.M. Values with different superscript in the row and column differ significantly 
(p<0.05) 

Table 3: Specific activity of catalase in plasma and liver of alloxan-induced diabetic albino rats following 
administration of Aqueous extract of Blighiasapida stem bark 

  
Specific activity of catalase (Units/mg protein) (x10-2) 

Tissue Group of animal  0 day 7th day 14th day 21st day 

Plasma Untreated control  5.86+ 0.14a 5.91+ 0.20a 5.86+ 0.16a 5.82+ 0.16a 

 Diabetic control  3.86+ 0.70b 3.52+ 0.20b 2.14+0.10b 1.27+ 0.80b 
 Diabetic + Aqueous extract  3.86+ 0.70b 4.25+ 0.90c 

7.81+ 1.80a 15.66+ 3.20c 
 Diabetic + Metformin  5.30+ 0.28a,a 6.10+ 0.10a 2.10+ 0.07b 1.90+ 

Liver 
0.62b 

Untreated control  178.48+ 4.90a 179.32+ 3.20a 178.52+ 5.20a 176.05+ 5.10a 

 Diabetic control  92.26+ 6.30b 92.52+ 2. 10b 79.16+ 5.20b 49.56+ 6.20b 
 Diabetic + Aqueous extract  97.26+ 6.30b 195.02+ 3.93c 289.36+ 8.30c 190.85+ 3.20a 

 Diabetic + Metformin  97.30+ 0.28b 84.30+ 0.28b 87.00+ 65.800.31b + 0.63c 

Values are mean of five determinations + S.E.M. Values with different superscript in the row and column differ significantly 
(p<0.05) 

Table 4: Specific activity of Glutathione peroxidase (GPx) in plasma and liver of alloxan-induced diabetic albino rats 
following administration of Aqueous extract of Blighiasapida stem bark 

  
Specific activity of Glutathione peroxidase (Units/mg protein) 

(XI0·5) 

Tissue
 

Group of animal 
 

0 day
 

7th day
 

14th day
 

21st day
 

Plasma
 

Untreated control 
 

13.68+
 
0.48a 13.54+

 
0.39a 13.67+

 
0.46a 13.83+

 
0.49a 

 
Diabetic control 

 
13.61+

 
0.18a 11.3S+

 
0.15a 10.23+

 
0.18b 8.26+

 
0.16b 

 
Diabetic + Aqueous extract 

 
13.61+

 
0.18a 

7.96+
 
0.61b 6.10+

 
0.08c 8.85+

 
0.85b 

 
Diabetic + Metformin 

 
l3.50+ 4.94+

 
0.53c 0.6Ia

 
4.79+

 
0.59c 6.10+

 
0.4lc

 

Liver
 

Untreated control  
 

47.00+
 
1.02a 47.00+1.l2a 48.00+

 
1. 02a 46.00+

 
1.01a 

 
Diabetic control 

 
30.40+

 
0.72b 25.10+

 
0.69b l7.30+

 
0.59b 10.20+

 
0.30b 

 
Diabetic + Aqueous extract 

 
30.40+

 
0.72b 44.l0+

 
0.99a 32.70+

 
0.40c 18.00+

 
0.31c 

 
Diabetic + Metformin 

 
3l.60+

 
0.53b 49.00+

 
0.53a 4780+

 
0.40a 60.00+ 0.35a 

Values are mean of five determinations +
 
S.E.M. Values with different superscript in the row and column differ significantly 

(p<0.05)
 

Superoxide dismutase (SOD) activity:
 

A significant 
increase (P<0.05) in the specific activity of superoxide 
dismutase was observed in the plasma and liver 
diabetic rats administered with aqueous extract of B. 
sapida

 
stem bark similar to what was observed in those 

treated with metformin, a standard antidiabetic drug. 
However, the specific activity of superoxide dismutase in 
the plasma and liver of untreated diabetic rats was 

found to reduce significantly (P<0.05) during the course 
of the experiment (Table 5).

 

Reduced glutathione: Table 6 shows the effect of 
administration of aqueous extract of B. sapida

 

stem 
bark on concentration of reduced glutathione (GSH) in 
plasma and liver of diabetic rats. A significant increase 
(P<0.05) in the oxidant was noticed in the plasma and 
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liver of diabetic rats following the administration of 
aqueous extract of B. sapida stem bark. 
Malondialdehyde:  A significant reduction (P<0.05) in 
the level of malondialdehyde (MDA) was observed in the 
plasma and liver of diabetic rats following the 
administration of aqueous extract of B. sapida stem 
bark (Table 7). On the other hand changes in the 
concentration of malondialdehyde in plasma and liver 
tissues of diabetic rats did not follow a particular pattern 
following the treatment of diabetic rats with metformin 
hydrochloride, a standard antidiabetic drug. 

Protein carbonyl: A significant reduction (P<0.05) was 
noticed towards the end of the experiment after an initial 
increase in the concentration of protein carbonyl in the 
plasma and liver tissues of diabetic rats following the 
administration of aqueous extracts of B. sapida stem 
bark (Table 8). A similar result was obtained for the 
diabetic rats treated with standard antidiabetic drug, 
metformin. 
 

Table 5: Specific activity of superoxide dismutase (SOD) in plasma and liver of alloxan-induced diabetic albino rats 
following administration of Aqueous extract of Blighiasapidastem bark 

  Specific activity of superoxide dismutase (SOD (Units/mg protein) (x10-3) 

Tissue Group of animal  0 day 7thday 14th day 21stday 

Plasma
 

Untreated control 
 

10.88+
 
1.23a

 
19.53+

 
1.06a

 
22.11+

 
1.00a

 
19.93+

 
1.23a

 

 
Diabetic control 

 
7.91+

 
1.40b

 
5.25+

 
1.30b

 
3.28+

 
1.0lb

 
1.96+

 
0.91b

 

 
Diabetic + Aqueous extract 

 
7.91+

 
1.40b

 
27.12+

 
4.05c

 
24.03+

 
3.56a

 
28.64+

 
7: 12c

 

 
Diabetic + Metformin 

 
8.10+ 12.901.10b

 
+ 17.200.70d

 
+ 28.700.30c

 
+ 

Liver
 0.30c,

 

Untreated control  
 

55.87+
 
9.65a

 
55.87+

 
9.65a

 
66.01+

 
7.51a

 
51. 78+

 
1.20a

 

 
Diabetic control 

 
35.40+

 
5.98b

 
19.87+

 
4.43b

 
11.35+

 
3.25b

 
9.36+

 
1.54b

 

 
Diabetic + Aqueous extract 

 
35.40+

 
5.98b

 
150.52+

 
1.93c

 
161.80+

 
2.27c

 
1153.95+

 
12.11c

 

 
Diabetic + Metformin 

 
58.70+

 
1.10b

 
12.90+ 17.200.70b

 
+ 28.70+

 
0.30d.

 
0.30d

 

Values are mean of five determinations +

 

S.E.M. Values with different superscript in the row and column differ significantly 
(p<0.05)

 

Table 6:
 
Concentration of reduced glutathione (GSH) in plasma and liver of alloxan-induced diabetic albino rats 

following administration of
 
Aqueous extract of Blighiasapida

 
stem bark.

 

  

Concentration of Glutathione (GSH) (mM/mg tissue)
 

Tissue

 

Group of animal 

 

0 day

 

7th

 

day

 

14th

 

day

 

21st

 

day

 

Plasma

 

Untreated control 

 

3.63+

 

0.56a

 

3.45+

 

0.32a

 

3.63+

 

0.56a

 

3.65+

 

0.56a

 

 

Diabetic control 

 

3.21+

 

0.43a

 

2.51+

 

0.55b

 

2.11+

 

0.30b

 

1.82+

 

0.25b

 

 

Diabetic + Aqueous extract 

 

3.21+

 

0.43a

 

2.83+

 

0.34b

 

2.63+

 

0.41c

 

3.15+

 

0.25c

 

 

Diabetic + Metformin 

 

3.64+

 

0.15a

 

4.71+

 

0.I5c

 

I.86+

 

0.18b

 

4.27+

 

0.99a

 

Liver

 

Untreated control 

 

1.21+

 

0.19a

 

1.21+

 

0,.19a

 

1.56+

 

0.15a

 

1.35+

 

0.20a

 

 

Diabetic control 

 

2.54+

 

0.53b

 

1.83+

 

0.32b

 

1.24+

 

0.22b

 

1.03+

 

0.16b

 

 

Diabetic + Aqueous extract 

 

2.54+

 

0.53b

 

1.24+

 

01.14a

 

1.46+

 

0.10b

 

4.06+

 

0.27c

 

 

Diabetic + Metformin 

 

2.35+

 

0.03b

 

1.18+

 

0.03a

 

1.92+

 

0.18c

 

1.93+

 

0.07a

 

Values are mean of five determinations +

 

S.E.M. Values with different superscript in the row and column differ significantly 
(p<0.05)
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Table 7: Concentration of malondialdehyde (MDA) in plasma and liver of alloxan-induced diabetic albino rats 
following administration of Aqueous extract of Blighiasapida stem bark 

 Concentration of malondialdehyde (MDA) (mmol/mg tissue) (xI0·5) 

Tissue  Group of animal  0 day 7thday 14thday 21stday 

Plasma  Untreated control  1316.99+ 0.16a 1428.60+ 0.13a 1316.90+ 0.16a 1439.80+ 0.12a 
 Diabetic control  1619.69+ 0.08a 2002.10+ 0.07b 4698.70+ 0.09b 7023.60+ 0.06b 
 Diabetic + Aqueous extract  1619.69+ 0.08a 1372.55+ 0.05a 1065.36+ 0.06a 1125.82+ 0.04a 
 Diabetic + Metformin  280.00+0.11b 420.00+ 380.00+ 0.51d 0.11c 500.00+ 0.17c 

Liver  Untreated control  1286.70+ 0.01a I286.70+ 0.01a 1096.40+ 0.01a 1193.00+ 0.01a 
 Diabetic control  1513.10+ 0.08b 1735.20+ 0.08b 2012.30+ 0.08b 2523.20+ 0.06b 
 Diabetic + Aqueous extract 1513. 10+ 0.08b 1388.89+ 0.06a 1197.71+ 0.06a 1040.S5+ 0.05a 

 Diabetic + Metformin  1720.00+ 0.08b 2000.00+ 0.07b 1900.00+ 0.08b 3200.00+ 0.07d 

Values are mean of five determinations + S.E.M. Values with different superscript in the row and column differ significantly 
(p<0.05) 

Table 8:  Concentration of protein carbonyl in plasma and liver of alloxan-induced diabetic albino rats administration 
of Aqueous extract of Blighiasapida stem bark 

  Concentration of protein carbonyl (micromol carbonyl/mg tissue) 

Tissue  Group of animal  0 day 7th day 14th day 21st day 

Plasma  Untreated control  0.56+ 1.05E-05a 0.52+ 1.12 E-05a 0.59+ 1.05E-05a 0.60+ 1.03E-05a 

 Diabetic control  0.46+ 6.66E-07b 0.68+ 8.63 E.07b 1.26+ 7.65E-07b 1.80+ 8.20E-07b 
 Diabetic + Aqueous extract  0.46+ 6.66E-07b 1. 09+ 1. 11 E-06c 0.98+ 1.15E-06c 0.32+ 9.09E-07c 

 Diabetic + Metformin  0.53+ 1.36E-05a 0.55+ 1.36 E-05a 0.74+ 1.81E-05a 0.53+ 1.39E-05a 

Liver  Untreated control  2.53+ 1.08E-05a 2.53+ 1.09 E-05a 2.47+ 1.11E-05a 2.51+ 1.08E-05a 

 Diabetic control  0.78+ 7.80E-07b 1.86+ 8.22 E-07b 2.60+ 6.11E-07b 3.82+ 8.52E-07b 

 Diabetic + Aqueous extract  0.78+ 7.80E-07b 2.08+ 1.05E-06c 0.94+ 1.05E-06c 0.66+ 7.42E-07c 

 Diabetic + Metformin  1.27+ 6.22E-06c 2.06+ 6.22E-06c 1.97+ 2.71E-05a 2.08+ 5.I2E-06d 

Values are mean of five determinations + S.E.M. Values with different superscript in the row and column differ significantly 
(p<0.05) 

IV. Discussion 

The increase in blood glucose concentration is 
an important characteristic feature of diabetes. 
Blighiasapida extract produced significant hypoglycemic 
effect on diabetic rats, and by day 14, the glucose levels 
tended towards normalcy as found in the control rats. 
Phytochemical screening of the aqueous extract of the 
root bark of B. sapida had indicated the presence of 
saponins (Saiduet al., 2012), which have been reported 
to possess hypoglycemic activity in diabetic rabbits 
(Abdel-Hassan et al., 2000). 

The marked increase in the body weight in the 
B. sapida stem bark extract-treated rats could be 
attributed to the increase in the metabolic activity of their 
body systems. This clearly indicates that the plant 
extract increase glucose metabolism which enhanced 
body weight gain in rats. This observation was reported 
by Sunmonu and Afolayan (2013). According to these 
authors, Artemisia afra leaves and stem increased the 

body weight of diabetic rats. It is interesting to note that 
the effect of B. sapida stem bark aqueous extract at the 
dose of 100mg/kg body weight compared favorably well 
with metformin. 

Diabetes mellitus is associated with an increase 
in reactive oxygen species (ROS) generation by 
mononuclear cells and an increased oxidative load 
resulting in oxidative damage to lipids, proteins and 
DNA. Acute hyperglycemia has been shown to result in 
an increase in blood pressure, which is prevented by 
antioxidants; this suggests that acute hyperglycemia 
probably causes increased generation of ROS. 

Chronic hyperglycemia and subsequent 
augmentation of reactive oxygen species (ROS) 
deteriorate β – cell functions and increase insulin 
resistance which leads to the aggravation of type 2 
diabetes (Kanetoet al., 2010). 

It has been shown that ROS are produced in 
various tissues under diabetic conditions (Baynes and 
Thorpe, 1999). There are several sources of ROS in cells 
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such as the nonenzymatic glycosylation reaction, the 
electron transport chain in mitochondria, and 
membrane-bound NADPH oxidase (Brownlee, 2001; 
Harrison et al., 2003; Mohazzab et al., 1994). Chronic 
hyperglycemia is a cause of impairment of insulin 
biosynthesis and secretion. This process is called β – 
cell glucose toxicity which is often observed under 
diabetic conditions. In diabetic state, hyperglycemia and 
subsequent production of ROS decrease insulin gene 
expression and finally bring about apoptosis. In 
addition, ROS are induced and involved in the β – cell 
glucose toxicity. β – cells are rather vulnerable to ROS 
due to the relatively low expression of antioxidant 
enzymes such as catalase, glutathione peroxide and 
superoxide dismutase. Therefore it is likely that ROS are 
involved in β – cell deterioration found in diabetes 
(Evans et al., 2003). The potential mechanism of 
oxidative stress includes the reduction of antioxidant 
defense. In general, antioxidants such as phenolic 
compounds (tocopherols, flavonoids and phenolic 
acids), nitrogen compounds (alkaloids, chlorophyll 
derivatives, amino acids and amines), carotenoids and 
ascorbic acid (Hall and Cuppett, 1997; Larson, 1988) 
compounds inhibit or delay the oxidation of other 
molecules by inhibiting the initiation or propagation of 
oxidizing chain reaction. In this study, the levels of 
catalase, glutathione peroxidase and superoxide 
dismutase activities in plasma and liver tissues of 
diabetic group were significantly reduced and treatment 
with B. sapida stem bark aqueous extract generated the 
catalase (CAT), glutathione peroxidase (GPx) and 
superoxide dismutase (SOD) activities not only on acute 
experiments but after 21 days of treatment. Decreased 
levels of CAT, GPx and SOD in the diabetic state may be 
due to inactivation caused by reactive oxygen species. 
In treated groups the increased CAT specific activity 
could be due to higher production of H2O2. It is possible 
that CAT activity which in turn would protect SOD 
inactivation by H2O2 causes an increase in SOD activity. 
Increase in SOD activity would protect GPx and CAT 
against inactivation by superoxide anion (Blum and 
Fridovich, 1985). An increase in the level of reduced 
glutathione could thus be due to it been spared as a 
result of the protection offered by superoxide dismutase 
to glutathione peroxidase. 

It is known that lipotoxicity is also involved in the 
deterioration of β – cell function found in diabetes. The 
increase in free radicals in diabetic condition is 
suggested to be due to the increased lipid peroxidation 
and the damage to antioxidant defense system. Protein 
glycation and glucose autoxidation can generate free 
radicals that catalyze the lipid peroxidation (Altanet al., 
2006). Any compound, natural or synthetic, with 
antioxidant activity might totally or partially alleviate this 
damage. In this study, direct effects of aqueous extract 
of B. sapida stem bark on malondialdehyde (MDA) 
levels in diabetes group were found to be higher than 

those in control group (P<0.05), indicating free radical 
generation via lipid peroxidation. Treatment of diabetes 
with the aqueous extract of B. sapida stem bark caused 
an eventual reduction in the MDA levels in plasma and 
liver after 21 days of treatment. Furthermore, direct 
effects of aqueous extract of B. sapidaextract on protein 
carbonyl levels in diabetes group were found to be 
higher than those in control group (P<0.05), indicating 
increased free radical generation via production of 
various kinds of glycated proteins such as glycosylated 
hemoglobin, albumin and lens. Treatment of diabetes 
with the aqueous extract of B. sapida stem bark caused 
a reduction in the levels of protein carbonyl in plasma 
and liver after 21 days of administration. 

V. Conclusion 

One of the major findings of this study is that 
oral administration of aqueous extract of B. sapida stem 
bark caused anti-hyperglycemic activity in alloxan-
induced diabetes in experimental albino rats. The results 
also revealed that B. sapida stem bark aqueous extract 
caused a significant increase in the activities of catalase, 
glutathione peroxidase and superoxide dismutase in the 
plasma and liver of diabetic rats after 21 days of 
treatment. It is also observed that aqueous extract of B. 
sapida stem bark extract possess the capability of 
inhibiting both lipid and protein peroxidation in diabetes. 
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Phytochemical Screening and in Vitro  
Antioxidant Activity of Aqueous Extract of Blighia 

Sapida Stem Bark
Amira, Philip. O α & Oloyede, Hussein O. B 

σ

Abstract-  Blighia sapida is a plant belonging to the family of 
sapindaceae. In this study we aimed to carry the 
phytochemical screening of aqueous extract of Blighia sapida 
stem bark and evaluate its in vitro  antioxidant activity. It was 
found that the aqueous extract of Blighia sapida stem bark 
showed the presence of tannin, saponin, flavonoid, alkaloid, 
phenols and ascorbic acid. It also contains trace elements 
zinc and selenium. Furthermore it showed some scavenging 
activity but not as such could be compared with the various 
standards used except for nitric oxide scavenging activity. 
These are indications that the aqueous extract ofBlighia 
sapida contains some physiologically significant secondary 
metabolites and also possesses appreciable in vitro 
antioxidant activity. 
Keywords: blighia sapida, phytochemicals, antioxidant, 
metabolites. 

I. Introduction 

hytochemicals are naturally occurring in the 
medicinal plants, leaves, vegetables and roots 
that have defense mechanism and protect from 

various diseases. In fact, phytochemicals (or 
antioxidants) such as phenolic compounds 
(tocopherols, flavonoids and phenolic acids), nitrogen 
compounds (alkaloids, chlorophyll derivatives, amino 
acids and amines), carotenoids and ascorbic acid (Hall 
and Cuppett, 1997; Larson, 1988) compounds inhibit, or 
delay the oxidation of other molecules by inhibiting the 
initiation or propagation of oxidizing chain reaction.  

Blighia sapida is a plant belonging to the family 
of Sapindaceae. It is commonly known as ackee. In 
Nigeria, it is called Gwanja Kusa (Hausa), Isin (Yoruba) 
and Okpu (Igbo). It is an evergreen tree of about 33 to 
40ft (10-12m) with a dense crown of spreading 
branches. It is rather hand usually with a short trunk to 
6ft (1.8m) in circumference. Its bark is grey and nearly 
smooth. The leaves are compound with three to five 
pairs of oblong, ovate-oblong, or elliptical leaflets 1.5-
3.0cm long. The seed of the fruit is not edible, whereas 
the fleshy aril is edible. The fruit is known to contain 
saponins, which are hemolytic (Aderinola et al., 2007). 
 
 

Author α: Department of Biochemistry, University of Ilorin, Ilorin, 
Nigeria, Department of Science Technology, Federal Polytechnic, Ado 
Ekiti, Nigeria. e-mail: philipamira@yahoo.com 

Author σ: Department of Science Technology, Federal Polytechnic, 
Ado Ekiti, Nigeria. 

Most of the earlier studies on Blighia sapida 
have been on the nutritional qualities of the root (Abolaji 
et al, 2007) and the leaves as a dry season feed 
resource for West African dwarf goats in the Northern 
savanna zone of Nigeria (Aderinola et al, 2007). The 
repellant potential of the fruit part components against 
stored-product insect pests (Khan and Gumbs, 2003) as 
well as neutropenia and thrombocytopenia effects of the 
aqueous and lipid extracts of the unripe fruit have been 
investigated in mice (Gardiner et al, 1996). More 
recently, the physicochemical properties of the oil from 
the fruit of the species and toxicological evaluation of 
the oil – based diet in Wister rats have been investigated 
(Oladiji et al, 2009).  

Tree bark is an important component of African 
traditional medicine as herbal medicine is still the main 
source of health care for the majority of Africans and in 
particular, Nigerians.There has been increasing demand 
for the use of plant products with therapeutic activity.  
The high cost, availability, uncertainty of use during 
pregnancy and undesirable side effects of synthetic 
drugs or drugs from other animal sources are some of 
the factors leading to a strong preference for drugs of 
plants origin. 

This study is thus aimed at investigating the 
phytochemicals and in vitro antioxidant activity of the 
readily available Blighia sapida stem bark. 

II. Materials and Methods 

Chemicals: All chemicals used were of analytical grade 
and items are products of BDH and Sigma Chemical 
Ltd., UK and Roche Diagnostic, Germany. 
Sourcing for the Tree Bark of Blighia sapida: A sizeable 
quantity of the tree bark of Blighia sapida was obtained 
from the compound of the Federal Polytechnic, Ado 
Ekiti, Nigeria. 
Identification of Plant: The fruits and leaves of Blighia 
sapida plant were obtained from the compound of the 
Federal polytechnic, Ado Ekiti, Ekiti State, Nigeria and 
were used for the purpose of authentication of the 
identity of the plant at the Herbarium unit of the 
Department of Plant Biology, University of Ilorin, Ilorin, 
Nigeria. The voucher number of identification is UIH624. 
Processing of sample and preparation of extract: The 
sample obtained was air-dried at room temperature for 
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fifty-six (56) days until a constant weight was obtained. 
The air-dried tree bark of Blighia sapida was pulverized. 
100g of the pulverized sample was extracted with 800ml 
of distilled water for seventy-two (72) hours in an 
extractor. The aqueous extract was obtained by filtering 
with Whatman filter paper and subsequently freeze-dried 
in Armfield freeze-drier for ten (10) days.  
Qualitative Phytochemical Analysis: Chemical tests were 
carried out on the aqueous extract using modified 
standard procedures to identify the constituents as 
described by Sofowora(1993), Trease and Evans(1989) 
and Harborne(1973). 
Quantitative Determination of Phytochemicals 
Determination of Tannin: The tannin content of the 
extract was determined by using the modified procedure 
of Makkar (1994).  
Determination of Saponin: The method used was that 
described by Obadoni and Ochuko (2001).  
Determination of Flavonoid: The method of Boham and 
Kocipal-Abyazam (1994) was used. 
Determination of Alkaloid:

 
The total alkaloid content of 

the extract was determined using the method described 
by Harborne (1973). 

 
Determination of Total Phenols:

 
The total phenolic 

content was determined using the method described by 
Singleton and Rossi(1965) using Folin-Ciocalteu’s 
phenol reagent. 

 Determination  of Zinc and Selenium:
 
The level of zinc 

and selenium were determined by the method 
described by AOAC (2006).

 In vitro
 
Antioxidant Assay

 DPPH free radical scavenging assay:
 
The hydrogen or 

radical scavenging properties of the extract was 
determined using the stable radical DPPH (2, 2-
Diphenyl-1-picrylhydrazyl hydrate) according to the 
method proposed and described by Blois (1958). 

 Hydroxyl radical scavenging assay:
 
Deoxyribose assay 

was used to determine the hydroxyl radical scavenging 
activity in an aqueous medium (Halliwell et al., 1981).

 Hydrogen peroxide decomposition assay:
 
This activity 

was determined according to a method described by 
Long et al., (1999).

 

Nitric oxide (NO) scavenging assay: At physiological pH, 
nitric oxide generated from aqueous sodium 
nitroprusside (SNP) solution interacts with oxygen to 
produce nitrite ions, which may be quantified by the 
Griess Illosvoy reaction (Garratt, 1964).  
Ferric reducing antioxidant assay (FRAP): The FRAP 
assay uses antioxidants as reductants in a redox-linked 
colorimetric method with absorbance measured with a 
spectrophotometer (Benzie and Strain, 1999). The 
principle of this method was based on the reduction of a 
colourless ferric-tripyridyltriazine complex to its blue 
ferrous colour formed owing to the action of electron 
donation in the presence of antioxidants.  
Determination of total antioxidant capacity: The total 
antioxidant capacity was determined in accordance with 
the method described by Prieto et al., (1999).  
Statistical Analysis: Data were expressed as mean + 
S.E.M. of five replicates. 

III. Results 

Phytochemical screening of extract: The result of 
phytochemical screening of aqueous extract of Blighia 
sapida stem bark shows the presence of tannin, 
saponin, flavonoid, alkaloid, phenols and ascorbic acid. 
It also shows the presence of the trace elements zinc 
and selenium (Table 1 and 2). 
In vitro antioxidant activity: In vitro antioxidant studies 
revealed that aqueous extract of Blighia sapida stem 
bark showed some scavenging activity by total 
antioxidant capacity (TAC) with the IC50 value of 16.63± 
0.51µg/ml, DPPH radial scavenging activity with the IC50 
value of 23,938± 169.28 µg/ml, total phenol of 5.47± 
0.93 µg/ml GAE, hydrogen peroxide radical 
decomposition activity with the IC50 value of 5,133.50± 
191.70 µg/ml, hydroxyl radical scavenging activity with 
IC50 value of 6904.00± 751.90 µglml and nitric oxide 
scavenging activity with IC50 value of 447.57± 153.28 
µg/ml. However, apart from the nitric oxide scavenging 
activity value that compares with that of the standard 
(i.e. ascorbic acid), all other values are a lot higher than 
those of the standards used (Table 3). 

Table 1:
 
Qualitative analysis of the phytochemicals of the aqueous extract of Blighia sapida

 
stem bark

 Specie

 

Extract

 

Type

 

TNN

 

SPN

 

FLV

 

STR

 

TPN

 

AKD

 

PHN

 Blighia sapida

 

(Stem bark)

 

Aqueous

 

+ + + + + + + 

KEY:    + = Presence of constituent

                 –   

 

= Absence of constituent

              TNN

 

= Tannin

 
 

SPN

 

= Saponin

 
 

FLV

 

= Flavonoid

 
 

STR

 

= Steroid

 
 

TPN

 

= Terpenoid
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AKD = Alkaloid
PHN = Phenol



Table 2: Concentrations of some phytochemicals, zinc and selenium in aqueous extract of Blighia sapida stem bark. 

Species Extract 
Type 

Tannin Saponin Flavonoid Alkaloid  Phenols  Ascorbic 
Add(mg/100g)  

Zinc (ppm)  Selenium 
(ppm)  

Bllghla 
saplda 

Aqueous 22.0±1.24 21.3±3.30 13.3±1.86 17.3±4.70  5.47±0.93  22.1±6.02  19.6±0.03  <1.0  
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Table 3: In vitro antioxidant activity of Blighia sapida stem bark aqueous extract

Values are Mean+S.E.M of five determinations

IV. Discussion

Antioxidants such as phenolic compounds 
(tocopherols flavonoids, and phenolic acids), nitrogen 
compounds (alkaloids, chlorophyll derivatives, amino 
acids and amines), carotenoids and ascorbic acid (Hall 
and Cuppett, 1997; Larson, 1988) compounds inhibit or 
delay the oxidation of other molecules by inhibiting the 
initiation or propagation of oxidizing chain reactions.

In this study, the metabolites shown in Table 1 
were known to show biological activity as well as 
exhibiting physiological activity (Sofowora, 1993). 
Flavonoids are potent water-soluble antioxidants and 
free radial scavengers which prevent oxidative cell 
damage and have strong anticancer activity ( Okwuet 
al., 2006). Flavonoids also lower the risk of heart 
disease. Saponins are capable of neutralizing some 
enzymes in the intestine that can become harmful, 
building the immune system and promoting wound 
healing. Alkaloids have been documented to possess 
analgesic, antispasmodic and bactericidal effects. 
Tannins hasten the healing of wounds and inflamed 
mucuous membrane (Okwu et al., 2006). The presence 
of these phytochemicals support the medicinal use of 
Blighia sapida (Saidu, 2012).

Zinc and selenium are the trace elements that 
have been found to be cofactors of antioxidant enzymes 
such as glutathione peroxidase and superoxide 
dismutase (Weydert and Cullen, 2009).

In vitro antioxidant studies revealed that 
aqueous extract of Blighia sapida stem bark only 
showed a comparative scavenging activity when 
compared to the standard (i.e. ascorbic acid), by nitric 
oxide scavenging activity. All other parameters 
considered in the in vitro antioxidant studies did not 
show promising results when compared with the 
standards.

V. Conclusion

A major finding of the study is that aqueous 
extract of Blighia sapida stem bark showed the 
presence of metabolites such as tannin, saponin, 
flavonoid, alkaloid, phenols and ascorbic acid. It was 
also found to contain trace elements zinc and selenium. 
The results also revealed that Blighia sapida stem bark 
aqueous extract showed some in vitro antioxidant 
activity. Ofall the parameters studied, nitric oxide 
scavenging activity was the only one that showed a 
somewhat comparable IC50 to that of the standard while 
all others did not compare well with the chosen 
standards.
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The FARSM member also entitled to get the benefits of free research podcasting of 
their research documents through video clips. We can also streamline your conference 
videos and display your slides/ online slides and online research video clips at 
reasonable charges, on request.
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The FARSM is eligible to earn from sales proceeds of his/her 
researches/reference/review Books or literature, while publishing with Global 
Journals. The FARSS can decide whether he/she would like to publish his/her research 
in a closed manner. In this case, whenever readers purchase that individual research 
paper for reading, maximum 60% of its profit earned as royalty by Global Journals, will 

be credited to his/her bank account. The entire entitled amount will be credited to his/her bank 
account exceeding limit of minimum fixed balance. There is no minimum time limit for collection. The 
FARSM member can decide its price and we can help in making the right decision.

The FARSM member is eligible to join as a paid peer reviewer at Global Journals 
Incorporation (USA) and can get remuneration of 15% of author fees, taken from the 
author of a respective paper. After reviewing 5 or more papers you can request to 
transfer the amount to your bank account.

MEMBER OF ASSOCIATION OF RESEARCH SOCIETY IN MEDICAL   (MARSM)

The ' MARSM ' title is accorded to a selected professional after the approval of the 
Editor-in-Chief / Editorial Board Members/Dean.

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

MARSM accrediting is an honor. It authenticates your research activities. Afterbecoming MARSM, you
can add 'MARSM' title with your name as you use this recognition as additional suffix to your status. 
This will definitely enhance and add more value and repute to your name. You may use it on your 
professional Counseling Materials such as CV, Resume, Visiting Card and Name Plate etc.

The following benefitscan be availed by you only for next three years from the date of certification.

MARSM designated members are entitled to avail a 25% discount while  publishing 
their research papers (of a single author) in Global Journals Inc., if the same is 
accepted by our Editorial Board and Peer Reviewers. If you are a main author or co-
author of a group of authors, you will get discount of 10%.
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We shall provide you intimation regarding launching of e-version of journal of your 
stream time to 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.

The MARSM member can apply for approval, grading and certification of standards of 
their educational and Institutional Degrees to Open Association of Research, Society 
U.S.A.

Once you are designated as MARSM, you may send us a scanned copy of all of your 
credentials. OARS will verify, grade and certify them. This will be based on your 
academic records, quality of research papers published by you, and some more 
criteria.

It is mandatory to read all terms and conditions carefully.
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Auxiliary Memberships 
  

Institutional Fellow of Open Association of Research Society (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 
recommendation for final stage of acceptance of publication.

The IBOARS can organize symposium/seminar/conference in their country on behalf of 
Global Journals Incorporation (USA)-OARS (USA). The terms and conditions can be 
discussed separately.
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We shall provide you intimation regarding launching of e-version of journal of your stream time to 
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 
institute to function as Regional/Zonal office on our behalf.
The board can also take up the additional allied activities for betterment after our 
consultation.

The following entitlements are applicable to individual Fellows:

Open Association of Research Society, U.S.A (OARS) By-laws states that an individual 
Fellow may use the designations as applicable, or the corresponding initials. The 
Credentials of individual Fellow and Associate designations signify that the individual 
has gained knowledge of the fundamental concepts. One is magnanimous and 
proficient in an expertise course covering the professional code of conduct, and 
follows recognized standards of practice.

Open Association of Research Society (US)/ Global Journals Incorporation (USA), as 
described in Corporate Statements, are educational, research publishing and 
professional membership organizations. Achieving our individual Fellow or Associate 
status is based mainly on meeting stated educational research requirements.

Disbursement of 40% Royalty earned through Global Journals : Researcher = 50%, Peer 
Reviewer = 37.50%, Institution = 12.50% E.g. Out of 40%, the 20% benefit should be 
passed on to researcher, 15 % benefit towards remuneration should be given to a 
reviewer and remaining 5% is to be retained by the institution.

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

 • 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.

 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.                                                                                                                                             
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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 GlobalJournals.org website. There are 37 Research 
Journal categorized with Six parental Journals GJCST, GJMR, GJRE, GJMBR, GJSFR, 
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) (I) First, register yourself using top right corner of Home page then Login. If you 
are already registered, then login using your username and password. 

      (II) Choose corresponding Journal. 

      (III) 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'" 

• Left Margin: 0.65 
• Right Margin: 0.65 
• Top Margin: 0.75 
• Bottom Margin: 0.75 
• Font type of all text should be Swis 721 Lt BT.  
• Paper Title should be of Font Size 24 with one Column section. 
• Author Name in Font Size of 11 with one column as of Title. 
• Abstract Font size of 9 Bold, “Abstract” word in Italic Bold. 
• Main Text: Font size 10 with justified two columns section 
• Two Column with Equal Column with of 3.38 and Gaping of .2 
• First Character must be three lines Drop capped. 
• Paragraph before Spacing of 1 pt and After of 0 pt. 
• Line Spacing of 1 pt 
• Large Images must be in One Column 
• Numbering of First Main Headings (Heading 1) must be in Roman Letters, Capital Letter, and Font Size of 10. 
• 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 l rather than 1.4 × 10-3 m3, or 4 mm somewhat than 4 × 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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• 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. 

• 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. 

• 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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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. 

 

 

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 I be able to carry our search in this area? Will I find all necessary recourses to accomplish 
the search? Will I 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.

 

 

11. Revise what you wrote: When you write anything, always read it, summarize it and then finalize it. 
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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. 

 

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.  
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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.

 

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. 

 

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. 

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, I 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                    

29.
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Separating a table/chart or figure - impound each figure/table to a single page 
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. 

 
 

 

 

 

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 

Insertion a title at the foot of a page with the subsequent text on the next page 

                                                                                               

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

                   

XVIII



 

 

 

 

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

 
Approach: 

Single section, and succinct

 
As a outline 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: 

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

 Approach: 

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. 

 

 

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 
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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. 
If 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 
Simplify - details how procedures were completed not how they were exclusively performed on a particular day.  
If well known procedures were used, account the procedure by name, possibly with reference, and that's all.  

Approach:  

It 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. 
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. 

 

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. 
Shape the theory/purpose specifically - do not take a broad view. 
As always, 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 
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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 
As forever, use past tense when you submit to your results, and put the whole thing in a reasonable order.
Put figures and tables, appropriately numbered, in order at the end of the report  
If you desire, you may place your figures and tables properly within the text of your results part. 

Figures and tables 
If 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  
In spite of position, each table must be titled, numbered one after the other and complete with heading 
All figure 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. 
Try to 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? 
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.  

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. 
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. 
Not at all, take in raw data or intermediate calculations in a research manuscript.                    
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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. 

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. 

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

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 

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

Topics Grades

A-B C-D E-F

Abstract

Clear and concise with 

appropriate content, Correct 

format. 200 words or below 

Unclear summary and no 

specific data, Incorrect form

Above 200 words 

No specific data with ambiguous 

information

Above 250 words

Introduction

Containing all background 

details with clear goal and 

appropriate details, flow 

specification, no grammar 

and spelling mistake, well 

organized sentence and 

paragraph, reference cited

Unclear and confusing data, 

appropriate format, grammar 

and spelling errors with 

unorganized matter

Out of place depth and content, 

hazy format

Methods and 

Procedures

Clear and to the point with 

well arranged paragraph, 

precision and accuracy of 

facts and figures, well 

organized subheads

Difficult to comprehend with 

embarrassed text, too much 

explanation but completed 

Incorrect and unorganized 

structure with hazy meaning

Result

Well organized, Clear and 

specific, Correct units with 

precision, correct data, well 

structuring of paragraph, no 

grammar and spelling 

mistake

Complete and embarrassed 

text, difficult to comprehend

Irregular format with wrong facts 

and figures

Discussion

Well organized, meaningful 

specification, sound 

conclusion, logical and 

concise explanation, highly 

structured paragraph 

reference cited 

Wordy, unclear conclusion, 

spurious

Conclusion is not cited, 

unorganized, difficult to 

comprehend 

References

Complete and correct 

format, well organized

Beside the point, Incomplete Wrong format and structuring
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Dapoxetine · 9, 10, 11, 12, 13
Diluted · 3, 25, 26
Dismutase · 30, 32, 33, 34, 36, 38, 42, 43

E

Enzyme · 15, 16, 17, 32, 37
Epigentic · 15

F

Flavonoids · 1, 3, 4, 5, 7, 36, 39, 42

M

Millennia · 1

P
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