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Abstract— Several pharmacognostic properties of wonderful kola plant has necessitated the need for a high-throughput
identification of bioactive compounds present in this plant which could serve as lead compounds in developing potent and novel
trypanocidal agents. Trypanosomiasis is a protozoal disease known as sleeping sickness which is ranked among top priority
tropical infections. The aim of the current study was to identify the bioactive compounds present in methanolic extract of
wonderful kola and determine its antitrypaosomal activity. Photochemical screenings and Gas Chromatography Mass
Spectrometric Analysis of the plan extracts was carried out to determine the bioactive compounds. A total of 12 adult rats, 7
weeks old of both sexes were randomly divided into six groups (1, 2,3,4,5 and 6) of 2 animals each. All the Groups were
intraperitoneally infected with 0.1 mL of blood containing 10° Trypanosomes/mL. Groups 1- 4 received methanolic extract of
wonderful kola intraperitoneally at daily doses of 0.01, 0.1, 1.0 and 10 mg/mL/kg body weight, while Group 5 received
standard trypanosomal drug of 7.86 mg/kg (suramin dose) which served as the positive control and Group 6 was infected
without any treatment (negative control). Different pathological parameters in terms of parasitemia, temperature, weight and
percentage of survival were all evaluated. Some of the compounds identified include: saponins, tanins, glycosides, terpenoids,
steroids, alkaloids, flavonoids, benzendodecanoic acid, methyl tetradecanoate, hexadecanoic acid, diisooctyl adipate,
cycloheptatien. Among the animals treated with methanolic extract of wonderful kola, there was decrease in the level of
parasitaemia, decrease from higher to normal body temperature, increases in body weight and survival rate. In conclusion,
Wonder Kola contains important bioactive compounds which are relatively safe and could be regarded as potential Trypanocidal
agents in the treatment of trypanosomiasis.
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credited to some bioactive compounds present in the seed,
which were reported to have diverse pharmacognostic
properties [5], as such wonderful kola has enjoyed popularity
in recent times due to the high cost of some available
conventional drugs which may not be available and
affordable by most people in rural communities as well as the
development of resistance to drugs. This study is aimed at

1. Introduction

Trypanosomiasis is a protozoal disease known as sleeping
sickness which is ranked among top priority tropical
infections [1]. It is chronic upon both humans and susceptible
mammals leading to fatalities and high economic loses [2].
This haematozoan disease is associated with anemia, loss of

body condition, pyrexia, lacrimation, pallor of the mucus
membrane, weight loss, infertility, abortion and sometimes
death [3].The clinical manifestation of this zoomastigophoran
disease is influenced by the host immune status, trypanosome
species and strain which is characterized by the intermittent
fever [1].

Buchholzia coriacea seed commonly called wonderful kola

belongs to the plant family Capparaceae [4].The use of
wonderful kola in traditional medicine practices have been
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identifying the bioactive compounds in wonderful kola and
further evaluates its antitrypanosomal activity.

2. Related Work

Several pharmacognostic properties of wonderful kola plant
has necessitated the need for a high-throughput identification
of bioactive compounds present in this plant which could
serve as lead compounds in developing potent and novel
trypanocidal agents [5].Wonderful kola has been considered
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as a brain food which promotes memory with multiple
medicinal values, used in the treatment of many diseases such
as; diarrhoea, malaria, rheumatism, ulcers, worm infection,
asthma, cough, diabetes, hypertension, psychiatric disorders,
and many others but no or very little information was
recorded from the existing literature about its
antitrypanosomal potential [1]. Trypanosomiasis been among
the top priority neglected tropical disease with only few
therapeutic options, causes immune suppression in the host,
which result to a serious illness in human and direct losses in
meat production and milk yield in animals [3]. It is estimated
that about 60 million people are at risk of the disease, of
which only 3.5 million are under surveillance in endemic
countries [2]. The management of the disease is principally
based on vector control, vaccination and use of trypanocidal
drugs [1]. Consequently, production of vaccine is hindered by
antigenic variation exhibited by the parasite and vector
control strategy is associated with many challenges, while use
of drug control is always resulted to some significant side
effects [1,3]. Therefore, vigorous efforts are recommended
towards a continuous search for safer, potent and affordable
drugs of plants origin to actualize effective control and
eradication of the menace. It is therefore against this bedrock,
that this research was conducted in order to evaluate the in
vivo antitrypanosomal potential of wonderful kola methanolic
extract against Trypanosoma brucei bruei.

3. Methodology

Ethical Approval

Ethical approval was obtained from Bayero University Kano
ethical committee for the care and use of animals. All
experimental protocols were conducted with strict adherence
to guidelines established by the committee for the care and
use of animals.

Plant Material

Fresh seeds of wonderful kola were purchased from llorin
state, Nigeria and were authenticated at the herbarium,
Department of Plant Science, Bayero University, Kano-
Nigeria. Voucher specimen number 2471 was deposited at the
herbarium. The plant was washed and grinded using hand
grander, and then shed dried at room temperature for 7 days.
The dried wonderful kola were pounded into fine powder
using mortar and pestle, and then stored in a dry and sterile
container [6].

Extraction and Phytochemical Screenings

The wonderful kola seed powder was extracted by cold
maceration method using methanol according to the methods
of [7]. Exactly 300 g of the plant powder was weighed and
dissolved in 900 mL of methanol at the ratio of 1:3 powdered
seed to methanol. The mixture of powdered seed and
methanol were allowed to stand for 2 days with regular
shaking, it was then filtered using muslin cloth and left to
evaporate in a water bath at 40°C. The phytochemical
constituents  (saponins, tannins, glycosides, terpenoids,
steroids, alkaloids and flavonoids) of the plant were
determined by the standard screening method of [8].
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Gas Chromatography Mass Spectrometric (GC-MS)
Analysis

The powdered form of the wonderful kola extract was re-
constituted in a methanol and loaded in to the GC-MS
machine for the determination of the chemical constituents

[9].

Experimental Animals

A total of 12 adult rats of approximately 7 weeks old
weighing between 140-200g each, were used in this
experiment. They were obtained from the Animal House,
Department of Human Anatomy, Bayero University Kano.
They were allowed to acclimatize for 14 days in research
laboratory, where the experiment was conducted. The rats
were housed under standard hygienic conditions in plastic
cages, fed with commercial feed (Vital feeds LTD, Kano,
Nigeria) and given access to clean water ad libitum which
was maintained accordingly by the animal curator.

Parasites

Trypanosoma brucei brucei (Federi strain) was used for this
research, it was obtained from Nigerian Institute for
Trypanosomiasis and Onchocerciasis Research, Vom, Plateau
State, Nigeria. The parasite was isolated from cattle in 2018,
identified as T. b. brucei and stabilized by four passages in
rats before storage in liquid nitrogen. It was confirmed and
characterized by the standard trypanosome detection methods
of [11] as described by Nakayima [12]. The parasite was
maintained by serial passages in donor rats and infected blood
from the donor rat was collected at peak parasitemia by tail
bleeding. The infected blood was diluted in physiological
saline and then inoculated into the peritoneal cavity of the
experimental rats.

Experimental Design and Inoculation of Experimental
Animals with Trypanosomes

The 12 experimental rats were randomly grouped into six
groups (1 — 6) of 2 animals each. All the Groups (1-6) were
intraperitoneally infected with 0.1 ml of blood containing
approximately 10° Trypanosomes/mL. Treatment began the
day parasites were first detected by microscopy in the blood
stream (day 4) and continued up to day 14 when the entire
negative control died. Groups 1- 4 received methanolic
extract of wonderful kola intraperitoneally at daily doses of
0.01, 0.1, 1.0 and 10 mg/ml/kg body weight respectively,
while Group 5 received standard Trypanosomal drug of
7.86mg/kg (suramin dose) which served as the positive
control and Group 6 was infected without any treatment
(negative control).

Monitoring Different Pathological Parameters

Parasitaemia was monitored daily using the rapid matching
method of [13]. By preparing a wet mount from the
peripheral blood by means of tail-bleeding, in which a drop of
blood was placed on a clean glass slide and covered with
cover slip. Each slide was prepared separately and observed.
The number of parasites was determined microscopically by
counting the parasite in each field and matching with standard
chart. Body temperature of all the experimental animals was
measured daily, each rat was gently caught and a digital
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thermometer was inserted 3 cm into the anus of each rat and
at the sound of a beep, the thermometer was immediately
withdrawn and values obtained were recorded as described by
[14], while daily body weight of the experimental rats was
determined using a digital weighing balance and percentage
of survival was monitored daily and expressed as humber of
survivor divided by total initial number in the group
multiplied by 100% [9].

4. Results and Discussion

Photochemistry

The result of the study revealed the presence of
saponins,tannins, glycosides, terpenoids, steroids, alkaloids
and flavonoids in the methanolic extract of wonderful kola
(Table 1).

The Gas Chromatography Mass Spectrophotometry analysis
revealed that Benzene was the first to elute with retention
time of 8.44 and area of 0.83 followed by Dodecanoic acid
(9.87, 1.23%); Methyl tetradecanoate (10.49, 1.73%);
Hexadecanoic acid (13.72 , 3.37%); Diisooctyl adipate
(22.25, 79.67%); Cycloheptatrien (29.44, 12.54%) and
Isopropanol (29.96, 0.64%) (Table 2).

Antitrypanosomal activity of the plant extract

The mean parasitaemia of the experimental animals infected
with Trypanosoma brucie brucie is presented in Figure 1. For
all the six groups, the parasitaemia became patent by 4 days
post infection. There was an increased in parasitaemia level
for group 6 (negative control) throughout the experiment.
Also a little increase in parasitaemia was observed in group 1
(rats treated with 0.01 mg/kg methanolic extract of wonderful
kola [WE]) while little or no increase in parasitaemia was
observed in group 2 (rats treated with 0.1 mg/kg WE) and
group 3 (rats treated with 1 mg/kg WE). More so, complete
elimination of parasitaemia was observed in group 4 (rats
treated with 10 mg/kg WE) and group 5 (positive control [rats
treated with Suramin]).

The Mean temperature of the experimental animals infected
with Trypanosoma brucie brucie is presented in Figure 2.
There is stationary increases in the mean body temperature in
group 6 (negative control) up to (40°C) at Day 14 post
infection. Group 1 (rats treated with 0.01 mg/kg WE), group
2 (rats treated with 0.1 mg/kg WE), group 3 (rats treated with
1 mg/kg WE), group 4 (rats treated with 10 mg/kg WE) and
group 5 (positive control [rats treated with Suramin])
maintained a standard body temperature of (36- 37°C) from
Day 1-Day 3, after which the temperature reduced to (34°C -
36°C) at Day 14 post infection respectively.

Figure 3 shows the mean body weight of the experimental
animals. There was a slight increase in mean body weight in
Group 1 (rats treated with 0.01 mg/kg WE), group 2 (rats
treated with 0.1 mg/kg WE), group 3 (rats treated with 1
mg/kg WE), group 4 (rats treated with 10 mg/kg WE) and
group 5 (positive control [rats treated with Suramin]), while a
clear trend of decreasing in mean body weight was seen in
Group 6 (negative control) respectively (Figure 3).
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Percentage Survival of the experimental Animals

The Percentage Survival of the experimental Animals is
shown in Figure 4, there was 100% Survival throughout the
experiments in Group 1 (rats treated with 0.01 mg/kg WE),
group 2 (rats treated with 0.1 mg/kg WE), group 3 (rats
treated with 1 mg/kg WE), group 4 (rats treated with 10
mg/kg WE) and group 5 (positive control [rats treated with
Suramin]), while 0 % survival was observed and recorded in
Group 6 (negative control) respectively.

Table 1. Phytochemical Constituents of Methanolic extract of wonderful
kola

Phytochemical

Constituents Indications

Saponins
Tanins
Glycosides
Terpenoids
Steroids
Alkaloids
Flavonoids

+ + + + + o+ o+

Key: + = present

Table2. Bioactive Compounds detected by Gas Chromatography Mass
Spectrophotometry in methanolic extract of wonderful kola

Retention
Chemical Compounds Time Area (Percentage)
(Minutes)
Benzene 8.44 0.83
Dodecanoic acid 9.87 1.23
Methyl tetradecanoate 10.49 1.73
Hexadecanoic acid 13.72 3.37
Diisooctyl adipate 22.25 79.67
Cycloheptatrien 29.44 12.54
Isoproponol 29.96 0.64
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Discussion

The study findings revealed the presence of some important
phytochemiacals in the methanol extract of wonderful kola
that include saponins, tannins, glycosides, terpenoids,
steroids, alkaloids and flavonoids. It has been reported by
earlier studies that phytochemicals including tannins,
saponins and alkaloids among others, are important
components of natural products and they possess numerous
bioactive activities which are well documented [15]. More so,
these bioactive substances confer resistance to plants against
wide range of parasites and other microorganisms [5,15]. The
result of this study is in line with the finding of [4,5,15] who
also identified tannins and steroids in wonderful kola extract.
In comparison with earlier reports, the present study also
identified important compounds using the GC-MS that have
many uses in medical field and possessed interesting
biological activity against certain illness and pathogens. For
instances, the reported antitrypanosomal, antioxidant and
antimicrobial activity of Hexadecanoic acid may suggest the
rationale for the traditional use of wonderful kola [16].
Benzoic acid compound was reported to have antimicrobial
effect, while Hexadecanoic acid is known to possess variety
of pharmaceutical value, such as anti-oxidants, pesticidal and
nematocidal effects hence possible potent antitrypanosomal
agents [17].
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The pathogenesis and clinical manifestation  of
trypanosomiasis is always associated with; increase in
parasitaemia, increases in body temperature, decrease in body
weight and even death if there is no drug intervention [9].
Thus, any antitrypanosomal agent is expected to show the
reverse pattern in any of the case [18]. In this study, little or
no increase in parasitaemia, decrease from higher to normal
body temperature and increase in body weight were all
observed and recorded in Groups 1 — 5 that were administered
the Wonder kola methanol extract in different concentrations,
while the reverse pattern were observed and recorded in
Group 6 (negative control). Therefore, these results indicated
the trypanocidal potential of methanol extract of wonderful
kola, and this report is in line with the work of [15]. The
trypanocidal activity of methanol extract of wonderful kola
observed in this study might be attributed to the action of the
individual class compounds isolated in the extract, or to the
synergistic effect that each class of compounds exerted to
give the observed antitrypanosomal activity as explained by
[19].For example, tannin coagulate the wall proteins of the
trypanosomes, saponins facilitates the entry of toxic material
or leakage of vital constituents from the cell, flavonoids
inhibit the activity of enzymes by forming complexes with
extracellular materials and soluble proteins, while alkaloids
prevents nucleic acid synthesis and DNA interaction in
combination with protein biosynthesis inhibition [17].

5. Conclusion and Future Scope

The study revealed that Methanolic extract of wonderful kola
contains important phytochemical components and other
bioactive compounds as potent trypanocidal agents.
Therefore, these results indicated the in vivo antitrypanosomal
potential of methanolic extract of wonderful kola aginst
Trypanosma brucie brucie. Meanwhile further research is
needed to elucidate the mechanisms by which genes mediate
resistance to Trypanosomal drugs, so as to overcome the
spread of drug resistance. Future research should also be
carried out using different species and sub-species of
trypanosome and other Higher animals that are natural host
of Trypanosome (such as Goats, Pigs, Horses and Cattle)
before adopting the result of this finding for laboratory use.

Conflict of Interest
The authors declared no conflict of interest.

Funding Source
This research received no external funding.

Authors’ Contributions

F. A. Rufa’i researched literature and conceived the study. A.
B. Yerima involved in protocol development, gaining ethical
approval, and data analysis. H. H. Sani and F. A. Rufa’i wrote
the first draft of the manuscript. All authors reviewed and
edited the manuscript and approved the final version of the
manuscript.

Acknowledgements

We gratefully acknowledge the efforts of all the contributors
involved in this research. We personally appreciate the

56



Int. J. Sci. Res. in Biological Sciences

expertise of Prof. M D Mukhtar of Microbiology Department,
Bayero University Kano for his contribution towards the
success of this publication.

References

[1]. F. A. Rufa’i and M.D. Mukhtar “Evaluation of Antitrypanosomal
activity of Tetracycline in Animal Model, *’International Journal
of Scientific Research in Biological Sciences, Vol. 9, Issue. 2, pp.
91 -96, 2022.

[2]. A. Abubakar, M.A. Yaro, G. Abdu, and F.A. Rufa’i “In Vivo and In
Vitro Antitrypanosomal activities of Nigerian Medicinal Plants,
“International Journal of  Scientific Research in Chemical
Sciences, Vol. 6, Issue. 4, pp. 4 -9, 2019.

[3]. F. A. Rufa’i, D. Baecker, and M.D. Mukhtar “Phytochemical
Sreening, GC-MS Analysis, and Evaluating In Vivo
Antitrypanosomal Effects of a Methanolic Extract of Garcinia kola
Nuts on Rats, ’Antibiotics, Vol. 12, Issue. 4, pp. 713 -725, 2023.

[4]. E. O. Erhirhei, G. E. Moke, K.S. Prabhu, “Wonder kola: A Review
of its ethnomedicinal, Chemical and Pharmacological properties,
’American Jornal of Pharmaceutical research, Vol. 4, Issue. 6,
pp. 22 -37, 2014.

[5]. E. O. Erhirhei, A. Ben-AzuBenne, G.E. Moke, P. Chinwub and
1.Omnijiahio, “Ethno-pharmacological Review of
Buchhoiziacoriacea (Wonderful Kola), ’International Journal of
Advances in pharmacy, biology and chemistry, Vol. 4, Issue. 1,
pp. 227-234, 2015.

[6]. L. John, G.D. Ogle, J. Scianna, S. Winslow, and K. Holzworth,
“Plant materials collection guide, > 4 th Ed. USAID,Inc.; New
York, pp. 54-68, 20003.

[7]. A. Fatope, C.T. Coleman and O.J. Phumg, “Extraction of plant
materials,”” Ann Fam Med., Vol. 3, Issue. 2, pp. 223-229, 2001.

[8]. G.L. Silva, I. Lee and A.D. Kinghorn, “Special problems with the
extraction of plants,”” Natural Products Isolation, Vol. 1, Issue. 2,
pp. 354-360, 1998.

[9]. J.B. Balogun, Z. Abubakar,T.B. lbrahim, 1.S. Sadig, and M.A.
Orendu, “In Vitro anti-Trypanosomal Potential of Methanol Root
Extract of Terminalia macroptera in Trypanosoma brucie brucie
infected Wister Rats,”” IOSR Journal of pharmacy and Biological
Sciences, Vol. 12, Issue. 1, pp. 00-00, 2017.

[10]. D. Lorke, “A new approach to practical acute toxicity testing,’’
Archieves in Toxicology, Vol. 5, Issue. 4, pp. 275-285,1983.

[11]. P.T. Woo,“The Haematocrit Centrifuge for the Detection of
Trypanosomes in Blood,”” Canadian Journal of Zoology, Vol. 4,
Issue. 7, pp. 921-923, 1969.

[12]. J. Nakayima, “Diagnostic Methods for AfricanTrypanosomiasis,”’
Canadian Journal of Zoology, Vol. 4, Issue. 7, pp. 921-923, 2016.

[13]. W.J. Herbert and W.A. Lumsden “Trypanosome brucei: A rapid
matching method for estimating the host’s parasitaemia, "’Jornal of
Experimental Parasitology, Vol. 4, Issue. 2, pp. 427-431, 1976.

[14]. J.J. Ajakaye, A.A. Muhammad,M.R. Shuaibu, Y. Kogu, and M.S.
Benjamin, “Trypadim, Trrpamidium and Novidium can eliminate
the negative effects on the body temperature and serum chemistry
in Wister rats infected with Trypanosoma brucei brucie,”
International journal of Biochemistry and Bioinformatics, Vol. 4,
Issue. 4, pp. 371-341, 2014.

[15]. C. Ejikeugwu, B. Umeokoli, 1. Iroha, M. Ugwu,C.
Esimone, “Phytochemical and antibacterial screening of crude
extracts from leaves of wonderful kola,”” American Journal of life
sciences, Vol. 3, Issue. 2, pp. 5-8, 2015.

[16]. V. Aparna, K.V. Dileep, P.K. Mandal, P. Karthe, C. Sadavisan, C.
Haridas,“Anti-inflammatory property of n-hexadecanoic acid:
structural evidence and kinetic assessment,’” Chemical, Biological
and Drugs Discovery, Vol. 80, Issue. 3, pp. 434-439, 2012.

[17]. P.P. Kumar, S. Kumaravel and C. Lalitha,” Screening of
antioxidant activity, total phenolics and GC-MS Study of Vitex
negundo,”’ African Journal of Biochemical Research, Vol. 4, Issue.
2, pp. 191-195, 2010.

© 2023, IISRBS All Rights Reserved

Vol.10, Issue.3, Jun 2023

[18]. J.N. Abenga, F.N. Enwezor, F.A. Lawani, C. Ezebuiro, J. Sule and
K.M. David,” Prevalence of Trypanosomiasis in Trade Cattle at
Slaughter in Kaduna, Nigeria,’’ Nigerian Journal of Parasitology,
Vol. 2, Issue. 3, pp. 107-110, 2017.

[19]. C.M. Mugasa, D. Katiti, A. Boobo, G. W. Lubega, H.D. Schaillig
and E.Matoru,” Comparison of Nucleic Acid Sequence based
Amplification and Loop — mediated Isothermal Amplification for
Diagnosis of Human African Trypanosomiasis,’’ Diagn.Microbol
Infect Dis, Vol. 78, Issue. 2, pp. 144-148, 2014.

AUTHORS PROFILE

F.A. Rufa’i earned his B.sc and M.sc in
Microbiology (Medical and
Pharmaceutical) from Bayero University,
Kano-Nigeria in 2017 and 2023,
respectively. He is currently working as
Researcher in Nigerian Institute for
Trypanosomiasis Research, Kano liaison | /]
office. He is a member of Nigerian VR e l
Society for  Microbiology, American  Society for
Microbiology and Association of Pharmaceutical Research.
He has published more than 10 research papers in reputed
national and international journals including Q1-MDPI
journals (“Antibiotics”) and Attended many international
conferences, workshops and online webinars. His main
research work focuses on Medical and Pharmaceutical
Microbiology, Phytomedecine and Neglected Tropical
Diseases (Trypanosomiasis and Onchocerciasis).

A.B. Yerima earned Bsc Botany from
University of Maiduguri, Postgraduate
Diploma in Education at Kasim lbrahim
College of Education, Maiduguri and
Master in Environmental Management at
Bayero University, Kano in 2009, 2011
and 2013 respectively. He is currently
working as Research officer at Gombe
Zonal office of Nigerian Institute for Trypanosomiasis
Research. He has published many research papers in reputed
national and international journals.

H.H. Sani earned Bsc Microbiology at
Federal University Dutsinma, Katsina
state-Nigeria in 2016. He is currently
working as Research officer at Katsina
Liasion office, Nigerian Institute for
Trypanosomiasis Research. He has ‘ /
published many research papers in |
reputed national and international J

journals. His main research work focuses on Parasitology and
Medical Microbiology.

57



Int. J. of Scientific Research in
Biological Sciences

Int J. of Scientific Researchin | Int J. of Scienffic Researchin [ world Academics Journal of

Chemical Sciences Computer Science and Engineering Sciences
ineers ISSN:2348-535X

www.israsetorg www.isroset.org

Int. J. of Scientific Research in
%amzatlon for g, Mathematical and

(b@‘\ "")oo Staistical Sciences
S 2 &
W 1§ Yt t\"
~ NN

& o\ \
www.israsetorg
International Journal of

w It J. of Scierdific Research in
Medical Science Shudie

Research and Practice Submit your manuscripts at

www.isroset.org
email: support@isroset.org

Make a Submission

World Academics Journal of lm. J' u‘f Smgntﬁc Research m
Management

Journal of
Physics and Chemistry of Materials

S
&
&

L

=
2
9
72]
E
<
%
www.isrosetarg 2
%
7

178 (Pring
SSN: 2249 1186 (Onliew

Physics and
ISSN: 2321-505X [ Applied Sciences

4

v X v »

www israsetarg www.isroset.org

www.ijcseonline.org

Call for Papers:
Authors are cordially invited to submit their original research papers, based on theoretical or experimental works for

publication in the journal.

L. Make a Submission
All submissions:

- must be original

- must be previously unpublished research results

- must be experimental or theoretical

- must be in the journal's prescribed Word template

- and will be peer-reviewed

- may not be considered for publication elsewhere at any time during the review period



https://www.isroset.org/
https://www.isroset.org/journals.php
https://www.isroset.org/journal/IJMSRP/index.php
https://www.ijsrnsc.org/
https://www.isroset.org/journals.php
https://www.isroset.org/journal/IJSRBS/index.php
https://www.isroset.org/journal/IJSRCS/index.php
https://www.isroset.org/journal/IJSRCSE/index.php
https://www.isroset.org/journal/WAJES/index.php
https://www.isroset.org/journal/JPCM/index.php
https://www.isroset.org/journal/IJSRMSS/index.php
https://www.isroset.org/journal/IJSRMS/index.php
https://www.isroset.org/journal/WAJM/index.php
https://www.isroset.org/journal/IJSRPAS/index.php
https://www.ijcseonline.org/

	8-ISROSET-IJSRBS-08728
	Last page of Each Paper

