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About the Journal

This official scientific publication of the Faculty of Agriculture, Abdullahi Fodiyo University
of Science and Technology Aliero, is a non-profit, open access, double-blind peer-reviewed
Journal publishing four issues (January, April, July and October) per annum. The Journal is a
platform open to collaborations with researchers, authors, institutions, research agencies and
private companies related to Agriculture. The Mission of the Journal is to disseminate scientific
knowledge through the publication of original research articles, research notes, book reviews,
letters to the editor and reviews of Literature, representing a contribution to scientific and
technological knowledge in respective areas covered by the Journal. The Kebbi Journal of
Agriculture and Natural Sciences seeks to validate and disseminate new knowledge, making it
public in order to strengthen the human capacity, constitute a link in the scientific community
to the society and encouraging the expansion of University and academic researches.

Scope of Kebbi Journal of Agriculture and Natural Sciences (KEJAANS)

The Kebbi Journal of Agriculture and Natural Sciences has the sole aim of providing an
intellectual platform and ideas for scholars, by promoting interdisciplinary studies related to
agriculture and natural science through publishing the latest scientific research findings that
are of direct policy implications and beneficial to the research community. Consequently, the
journal covers all aspects of Crop Science, Animal Science, Agricultural Economics,
Agricultural Extension and Rural Development, Food Science, Fisheries and Aquaculture,
Biotechnology, Soil Science and Agricultural Engineering, Forestry and Environment,
Wildlife, Agricultural Education, Agro-allied Industries as well as all Natural Science
researches related to Agriculture.



BB JOUSRNIA T, OV AGIRICUTTURE, SNIY NATUR AT, SCHNCES, (KA ANS) JTax

L

JANUARY, 2025: Volume 1, Issue 1 i :;
p-ISSN: 1595-5776

INSTRUCTIONS FOR AUTHORS

Submission of Manuscript

Submission of manuscript to JAANS shall be on an online platform. Papers could also be submitted as e-mail
attachment to the Editor-in-Chief using the kejaanseditor@ksusta.edu.ng or kejaans.foa@gmail.com. The paper
should be submitted as a single file in Microsoft Word Format (no other formats will be accepted) and the file
shall not be more than 5 Megabytes so that it can be e-mailed to reviewers. The first author, month and year of
submission shall be the file name (e.g Ibrahim et al. Aug 2010 doc). Once the Editorial Board receives the
submission, acknowledgement shall be sent to the corresponding author. If acknowledgement of submission is
not received within a week, the author shall remind the Editor-in-Chief through the official email.

Preparation of Manuscript

General presentation: The manuscript should be presented clearly and concisely in English Language.
Manuscripts must be prepared (preferably with MS word package) using 12-point New Times Roman (TNR) font,
double line-spaced on A4 size paper (210 — 297mm) with at least 3cm margins on all sides. All typing should be
justified. Pages including figures and Tables, should be numbered consecutively in the bottom middle with the
title page as page I. Manuscript should contain the following sections (except for review and commentary articles):
Title page; Abstract; Introduction; Materials and Methods; Results, Discussion (Results and Discussion
could be combined); Conclusion and References.

Title page
The first page of the manuscript should contain the title of the article, which should be concise and explicit, typed
with upper-case, bold, 14 font size, TNR and not more than 21 words. The surname and forenames (in full) of
authors, affiliation of each author should be provided. Phone number and email address of the corresponding
author (identified by an asterisk) should be provided. Superscripts should be used to relate authors to their
affiliations.

Abstract

The next page should contain abstract in English. Abstract should not be more than 250 words and should provide
sufficient information to give the reader a full understanding of the content of the article. Paragraphs, footnotes,
references and undefined abbreviations should be avoided.

Keywords
Up to five keywords in normal fonts, separated by semi-column, should be provided to assist the reader and
facilitate information retrieval.

Body of Text

The title of the article should be typed in upper-case letters and bold. All other headings should be typed in upper-
case letters and bolded while sub-headings should be in lower-case and bolded. The main headings should not be
indented. The ST unit system must be used. Standard abbreviations may be used without definition, and specialized
abbreviations should be used only after they are defined when they first appear. Use capital ‘T’ for Table and ‘F’
for figure. Mathematical formulae should be carefully typed with symbols, correct alignment and must be
adequately spaced. Statistical evaluation of results should be described briefly and if necessary, supported by
references.

Introduction

A conscience introduction of the background to the subject is required and should include a brief statement of the
problem, significance and purpose of the research and relationship to earlier works with well acknowledged
references.
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Materials and Methods

This section must be presented with adequate clarity and provide sufficient details to permit the repetition of the
experimental work. The techniques and the methodologies adopted should be supported with standard references.
Subheadings under this section should be in lower case except the first letter.

Results and Discussion

Results should be presented concisely. Only in exceptional cases will it be permissible to present the same set of
results in both Table and figure. In discussion, point out the significance of the results and place the results in the
context of other work and theoretical background. Results and Discussion part could be written separately if author
S0 wish.

References

Only published articles (Journals and Proceedings) or Books may be cited. In addition, articles with evidence of
Journal acceptance are considered as "in press" and are also citable. The reference list should be arranged
alphabetically. Authors should be referred to in text by name and year (Harvard system). Examples:

For Journals, list as:
Jega, I.S. and Kwaifa, M..N. (2017). Statistics of Cassava Yield Trials with the Additive Main Effects and
Multiplicative Interaction (AMMI) model. African Journal of Root and Tuber Crops, 3 (1), 46-50.

Within the text, references should be given as: Meaza et al. (2007), or similar results have been obtained (Meaza
et al., 2007).

For proceedings, list as:

Aina, 0.0., Dixon, A.G.O.and Akinrinde, E.A. (2021). Influence of shoot and root characteristics of cassava
genotypes on yields in Nigeria. African Crop Science Conference Proceedings, Vol. 5. pp. 1119-1125.

For Books, list as:
DeVries, J. and Toenniessen, G. (2001). Securing the Han/est Biotechnology, Breeding and Seed Systems for
African Crops. The Cromwell Press, Trowbridge, Wiltshire, UK. 208pp.

For electronic resource materials (online publications) list as:

Zachary, G.P. Africa plays the rice card. Foreign Policy. May/June 2008 (web-exclusive
story).http:// WWW . foreignpolicycom/stogg/cms. php? story id = 4306. Accessed 26 August 2008.

Tables and Figures
Tables and Figures should be labelled serially using Arabic numerals (e.g Table 1, Table 2, etc; Figure 1, Figure
2, etc.)

Abbreviations
Avoid the use of abbreviations at the beginning of the title, heading or sentence. The following abbreviations with
numerals can be used without spelling out at first use. H, min, s, yr, mo, mm, kg, g, DNA, RNA, cpDNA, dNTP.

Numbers
Avoid the use of figures /numbers at the beginning of a sentence. Write out one through nine unless a
measurement, a designator, or a range (e.g five seeds, 8cm, 3yr, 5-11 flowers)

Ethical matters
The author using experimental animals must seek permission and include a statement that the investigation was
approved by the Ethics Clearance Committee of the researchers’ institution.
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Copyright

Submission of a copyright to KEJAANS implies that the study presented has not been published before or under
consideration for publication elsewhere. Once an article has been accepted for publication, author concedes the
copyright to KEJAANS. However, authors are responsible for the content that appeared in their manuscripts.

Plagiarism Check on Submitted Papers

Since academic Journals must strictly audit the quality of the papers, prevent plagiarism, fraud and other
phenomena, ensure that the papers are scientific, original and standardized; cultivate the author's research integrity
and consciousness in the process, create a healthy and fair academic environment. It is advisable that each author
first conduct a plagiarism check on their paper before submission. Every submitted paper undergoes a plagiarism
check by the editors. The editors of KEJAANS shall liaise with the Academic Librarians of the
organization/institution to do this. Any paper that is more than 20% (or less as determined by the editors) in its
plagiarism check shall be sent back to the author for reworking and resubmission.

Blind Peer-review of Submitted Papers

Submitted papers that passed a plagiarism check by KEJAANS shall be sent to at least two reviewers that are
expert in the field, after every piece of information that can reveal the identity or the affiliation of authors has
been concealed for fair, blind peer review. The reviewers shall give a comprehensive report of their review. The
editors shall design a Form to be completed by the reviewers after the review. The reports and completed forms
shall guide the editors in their further decisions on the reviewed article. The reviewers shall recommend the paper
for publication or otherwise.

Publication of Papers

This shall be done after the acceptance of articles for publication in line with the next publication time of the
Journal. Prior to publication, a galley proof copy shall be sent to the corresponding author who shall immediately
effect correction (if any), and return to the editors. The number of articles to be published in a given issue of the
Journal shall be at least 15. It is not compulsory for KEJAANS to produce an issue of the Journal if there are no
accepted articles ready for publication at a given time of publication.
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EXPLORING THE MINERAL COMPOSITION OF MACA ROOT
OBTAINED FROM KAFANCHAN, JEMA’A LOCAL GOVERNMENT
AREA, KADUNA STATE

*Garba, S'. and Michael, J. G2,
!Department of Veterinary Medicine, Faculty of Veterinary Medicine, Usmanu Danfodiyo
University, Sokoto
2Department of Animal Science, Faculty of Agriculture, Kaduna State University
*Corresponding author: sirajogarba503@gmail.com, +2347068711326

ABSTRACT

Maca root (Lepidium meyenii), also referred to as Gadali in Hausa language, and is a well-
known medicinal plant being utilized traditionally as aphrodisiac and for treating infertility.
However, limited scientific research to study its bioactive contents is available. This research
aimed to study the mineral composition of Maca root grown in Kafanchan, Jema’a local
government area, Kaduna state. Fresh Maca bulb was harvested and washed with distilled
water, cut into pieces, shed dried and pulverized into powder which was digested and analyzed
in the laboratory using atomic absorption spectroscopy (AAS). The study revealed the presence
of Mg (0.24), K (0.17), Na (0.12), Ca (0.14), Fe (0.11), Cu (0.13), Zn (0.14), Mn (0.13) and Ni
(0.13) mg/ Kg. We recommends for a further study to explore the potentials of maca as a natural
remedy for mineral deficiencies in both humans and animals.

Keywords: Maca, minerals, atomic absorption spectroscopy

Introduction 2019). Cobo and Ruiz were the first to report
Maca root (Lepidum meyenii, is a specie of  in the mid and late 17th century, establishing
plant belonging to the family Brassicaceae, it  the fact that maca can thrive and grow in the
is a native to the high Andean regions in Peru coldest and wildest regions of the mountains,
and Bolivia (Lim, 2015). The cultivation of  so also its nutritional properties and its ability
maca has been practiced for more than two  to improve fertility, according to the natives
thousand years, this has its evidence of its  (Cobo, 1956). Ending 17th century, they also
cultivation observed in the central Peruvian noted its nutritional properties and its ability to
Andes, particularly in Ondores district, Junin improve fertility, boost immune system of the
province (Gonzales and Alarcén-Yaquetto, body and supply the body with adequate
2018). For the population of the Andeans, minerals according to the natives (Cobo,
maca is highly seen as a very valuable 1956). The high level of its health benefits
commodity and its bulbs are dried which can attributed to the consumption of maca dietary
be stored for many years (National Research supplement products gotten from maca. There
Council, 1989). Its chemical properties are  was a report from the Innova Markets insights
variable due to factors like crop genetics, database saying that 1,401 products in the
environment cultivated, parts of the plant, global market are containing maca on the
growing conditions, management of crop and label’s ingredient list (Innova, 2023).
the method of analysis used (Wang and Zhu,  Although, maca is seen as a traditional food or
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“not novel” based on the regulations of many
countries e.g., New Zealand and Australia,
United Kingdom, European Union, while
purified extracts from maca are not seen as
traditional foods (Medsafe, 2006). The United
States Pharmacopeia in 2009, conducted an
evaluation to identify potential risks to health
or other public health concerns related to the
consumption of dietary ingredients extracted
from maca with high mineral contents for their
admission into the United States Pharmacopeia
National Formulary (USP-NF) monograph
development  process  (United  States
Pharmacopoeia, 2024). Ingredients/products
evaluated during the USP-NF admission
process were maca bulb, maca bulb powder
and maca bulb dry extract. Example,
hydroalcoholic extracts. However, it was
reviewed that the use of traditional methods of
processing e.g., hydroalcoholic extracts may
have components that would not normally be
ingested when maca is eaten raw or processed
traditionally. The admission evaluation review
was updated with relevant information in 2017,
and of which suggested safety concerns.
Currently, maca dietary ingredients comprise a
wide range of ingredients including maca bulb
gelatinized powder, and numerous types of
maca bulb extracts having a specific group of
bioactive compounds in maca which are,
glucosinolates, macamides, numerous
minerals and amino acids. There is special
emphasis on the detailed description regarding
the effects derived from numerous maca
dietary ingredients (minerals) currently used in
the global market as dietary supplement for
feed formulations. This project could be used
to update the current USP-NF admission
evaluation report for maca.

Maca is not categorically recognized by many
farmers in Nigeria, causing some level of
ignorance to farmers. Synthetic drugs have
serious side effects, drug residue development,
and drug resistance development and are not
always readily available. Therefore, increasing
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the interest of researchers to key into natural
compounds from plants which are safer,
environmentally friendly and more available.
There are numerous extracts of maca that are
biologically utilized by advanced nations as
medications, so as to reduce synthetic drugs
usage, as in antibiotics, laxatives, additives and
other types of benefits from maca.

The aim of this research was to determine the
mineral compositions present in the Maca bulb
.(Lepidum meyenii) obtained from Kafanchan.
This study may provide base line data on the
minerals of Maca bulb collected from
Kafanchan, Jema’a local government area,
Kaduna state. It may be utilized by the public
as a general enhancer or booster to
reproductive system and modulator in poultry
and other livestock production in Nigeria.

Materials and Methods

Study Area

This study was conducted in Kafanchan,
Jema’a Local Government Area of Kaduna
State, Nigeria.

Kafanchan is located between the longitude 8°
29°E and latitude 9° 59°N. It raining season’s
ranges between May to October months, while
the dry season ranges between Novembers to
April months. (Abaje, et al., 2018).

Type of vegetation.

The town lies within the southern guinea
savannah zone, consisting of forests and
savannah lands and is located southwest of the
Jos Plateau escarpment on the windward
region. (Kaduna State. Everyone’s Handbook,
1982)

Sourcing and Preparation of Maca Bulb

Mature maca bulbs were used for the
experiment. The maca bulbs were obtained
from Kafanchan and were taken to a
professional botanist from A.B.U Zaria
herbarium to further professionally identify the
plant. The maca bulbs were washed with
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distilled water, sliced into smaller flakes, shed
dried and then grinded into powder. The dried
flakes and powdered maca bulb were sealed in
a polyethene bag and transported to National
Research Institute for Chemical Technology
[NARICT], Zaria, Kaduna State for both
qualitative and quantitative mineral analysis.
Laboratory Methodology

Principles of Atomic Absorption Spectroscopy
[AAS] and Inductively Coupled Plasma Mass
Spectrometry [ICP-MS] was followed using
the AAS machine, Model: AA 6800, Shimadzu
Japan.

Sample Preparation

The maca powder was measured up to 1g and
digested with 5 mL of nitric acid and 1 mL of
hydrogen peroxide, heated at 100°C for 1 hour,
cool and diluted with deionized water. It was
aspirated to the nebulizer via nebulizer rubber
to its burner. Then a flame photometer was also
burned with the aspirated drop of digested
samples to vaporize within the mobile phase of
the Atomic Absorption Spectroscopy [AAS
atomization]. On the process, a detector was
also directly captured with the concentration in
the vapour in ppm. As well as the beam of
cathode lamp that also works with the detector.
Then it proceeded to the system as it was saved
to the monitor for the data and was inserted as
sample name or client name for print out
command.

The Inductively Coupled Plasma Mass
Spectrometry (ICP-MS) Analysis:

The calibration of the ICP-MS instrument were
ensured the right standards in operating the
device.

The digested sample for magnesium,
potassium, sodium, calcium, iron, copper,
zinc, manganese, and nickel.

Atomic Absorption Spectroscopy (AAS)
Analysis

The sample solution in the sample bottles were
carefully analyzed for the concentration of the
individual elements. Each element has a
specific cathode discharge lamp and these
lamps were used to determine a particular
element. The discharged lamps emitted
radiations at a wavelength specific for each
element being analyzed. This specifically,
were obtained only from a pure sample of the
element that was excited electrically to
produce an arc spectrum on that element.

Results and Discussion

The Laboratory Analysis results obtained
revealed the presence of the following
elements  (minerals) along  with its
corresponding concentration from the maca
bulb as shown in the table below.

Table 1: Mineral (Elemental) Composition and Concentration in Maca Bulb

S/INO Parameters Concentration (mg/kg)
1 Magnesium (Mg) 0.24
2 Potassium (K) 0.17
3 Sodium (Na) 0.12
4 Calcium (Ca) 0.14
5 Iron (Fe) 0.11
6 Copper (Cu) 0.13
7 Zinc (Zn) 0.14
8 Manganese (Mn) 0.13
9 Nikel (Ni) 0.13
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From the results obtained, it indicates that the
maca contains appreciable concentration of
minerals.

Minerals are very vital in maintaining
homeostasis. They are essential for the health
and function of humans and animals

Copper (Cu) plays a vital role as an enzyme
cofactor, which involved in antioxidant
defense (e.g., superoxide dismutase), energy
production, and connective tissue formation. It
aids in iron absorption and hemoglobin
synthesis. It is also essential for myelin
formation and neurotransmitter synthesis and
it is needed for melanin production. From this
findings, the Cu content in the sample
(0.13mg/Kg) was higher than the one reported
by Zhang et al., 2020.

Sodium (Na) controls extracellular fluid
volume and osmolality, it is essential for action
potential propagation in neurons, it also works
alongside potassium to maintain electrical
gradients as well as helps regulate thirst and
hydration. Na content in the sample
(0.12mg/Kg) was a little bit higher
(0.14mg/Kg) in comparison to the one reported
by Zhang et al., 2020.

Nickel (Ni) acts as a cofactor for certain
enzymes (e.g., urease in plants and bacteria), it
may influence hormone activity and
metabolism and emerging evidence suggests
its roles in cellular signaling and immune
response. Ni contents in the sample
(0.13mg/Kg) was higher than the one found by
Zhang et al., 2020 (0.0022mg/Kg).

Zinc (Zn) is essential for a number of
physiological functions and plays a significant
role in many enzyme actions in the living
systems, involved in over 300 enzymatic
reactions, including those for DNA synthesis,
protein metabolism, and wound healing,
supports T-cell function and immune response,
Critical for cellular proliferation and
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differentiation, and it is important for fertility
and hormone regulation. The value obtained
(0.14) was lower in comparison to the one
obtained by Zhang et al., 2020.

Magnesium (Mg) activates enzymes in energy
production, DNA synthesis, and protein
metabolism, regulates muscle contractions and
relaxation, Supports nerve transmission and
neuromuscular conduction and is essential for
bone structure and calcium homeostasis. Mg
content in the sample (0.24mg/Kg) was higher
than the one found by Zhang et al., 2020
(1.05mg/Kg).

Potassium (K) maintains intracellular fluid
volume and acid-base balance, crucial for
action potential generation in nerve and muscle
cells, regulates heart rhythm and reduces blood
pressure and facilitates smooth and skeletal
muscle function. The K content in the sample
(0.24mg/Kg) was higher than the one found by
Zhang et al., 2020 (1.05mg/Kg).

Calcium (Ca) provides structural integrity,
required for skeletal, cardiac, and smooth
muscle function, essential for activating
clotting factors and acts as a second messenger
in various cellular processes. The Ca content in
the sample (0.14mg/Kg) was lower than the
one found by Zhang et al., 2020 (1.8mg/Kg).

Iron (Fe) is a central component of hemoglobin
and myoglobin, part of cytochromes in the
electron transport chain, supports proliferation
and differentiation of immune cells and
involved in DNA synthesis and detoxification.
The Fe content in the sample (0.11mg/Kg) was
higher than the one found by Zhang et al., 2020
(0.045mg/KgQ).

Manganese (Mn) is vital for cartilage and bone
matrix development, supports antioxidant
activity  (e.g.,, manganese  superoxide
dismutase), amino acid metabolism, and
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glucose regulation, plays a role in collagen
formation and involved in the production of
dopamine and glutamate. The Mn content in
the sample (0.13mg/Kg) was higher than the
one found by Zhang et al., 2020 (0.022mg/Kg).

In comparison of the current results with
literature, the concentrations were higher
except for Ca and Zinc, these differences might
be attributed to the differences in the
geographical location, soil contents, sample
drying methods and laboratory procedures.
The results suggest that the maca in Kafanchan
is a rich source of essential minerals both
macro and micro minerals.

Conclusion and Recommendations

Based on this study, Maca bulb is a very rich
source  of minerals generally. The
methodology and procedures employed can
also be adopted for mineral analysis as it
clearly indicates higher values when compared
to other reviewed literatures. Thus, it is
recommended that:

1. A uniform and standardize drying and
processing methods should be adopted to
minimize variations (Wang et al., 2016).

2. Shade-dried processing of maca bulb prior
to digestion maybe adopted for retention of
high mineral concentration.

3. Conduct clinical trials to evaluate the health
benefits of maca supplementation especially in
animal production.

5. Explore the potential of maca as a natural
remedy for mineral deficiencies

6. Investigate the impact of geographical and
environmental factors on mineral composition.
7. Develop value-added products from maca,
such as mineral-enriched supplements or
functional foods.
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