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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.
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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
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EFFECTS OF DIETARY TURMERIC (CURCUMA LONGA) RHIZOME
POWDER ON LIPID OXIDATION AND SENSORY ATTRIBUTES OF
BROILER CHICKENS MEAT

3Garba, S., “Aliyu, A., *Taiwo, K.A., 3librin D., “Haliru, M.1. and °Adamu, B.

“aDepartment of Animal Science, Faculty of Agriculture, Usmanu Danfodiyo University, Sokoto,
Nigeria
bDepartment of Animal Science, Adamawa State Polytechnic, Jimeta, Adamawa State, Nigeria
‘Department of Veterinary Medicne, College of Applied and Health Science, A'shargiyah
University P.O Box 42, Postal Code:400 lbra, Sultanate Of Oman
dNational Animal Production Research Institute, Ahmadu Bello University, Zaria, Nigeria

*Corresponding author: sanigarba2003@yahoo.com

ABSTRACT

This study was conducted to evaluate the effect of feeding mixing varying levels of Turmeric
(Curcuma longa) Rhizome Powder (TRP) on lipid oxidation and sensory attributes of broiler
chickens meat using two-hundred-broiler chickens randomly allotted to four dietary treatments
with 250g, 5009, 7509 and 0g/100 kg of diet representing T1, T2, T3 and T4 respectively in a
completely randomized design. The results indicated significant differences in lipid oxidation of
all the treatments. The TBARS values detected in T4 (Control) had highest value (0.29 mg
MDA/kg) while T3 which contained highest level of TRP (7509) supplementation recorded
lowest (0.13 mg MDA/kg) TBARS value. However, there were no significant differences in
sensory properties except meat colour where colour of the treatments (T1-T3) increased with
increase in the quantity of TRP. Irrespective of inclusion level, Turmeric Rhizome Powder (TRP)
had influence lipid oxidation of the treatments evaluated. Similarly, TRP did not have much
effect on sensory parameters. The present study showed that supplementation of TRP could be
effective in inhibiting lipid oxidation and enhancing antioxidant capacity. The study
recommended higher inclusion levels of TRP powder due to the positive effects on lipid
oxidation status and enhancement of broiler chicken meat colour.

Keywords: plant powder broiler chickens, oxidative deterioration, sensory

Introduction

Lipid oxidation is a major cause of
deterioration in the quality, which in turn
determines the shelf life and consumer
acceptance of meat and meat products
(Jacobsen & Bertelsen, 2000). Oxidative
changes are the main non-microbial causes of
quality deterioration of meat (Descalzo et al.,
2005; Xiong et al., 2007).
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There are several components arising from
both internal and external sources responsible
for initiating lipid oxidation in muscle foods.
For example, during handling, processing and
storage of fresh meat, endogenous iron is
partially responsible for the catalysis of lipid
oxidation, formation of rancid odours and other
off-flavours (Descalzo et al., 2005; Gatellier et
al., 2005) Studies have indicated significant
increase in feeds containing no chemical
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additives by poultry producers in developed
and developing countries due to health concern
(Hertrampf, 2001; Abubakar et al., 2021;).
Therefore, scientist have intensified efforts to
search for feed additive and find alternatives to
antibiotic growth promoters in poultry diets
(Humphrey et al., 2002; Najafi & Torki, 2010;
Zhang et al., 2014).

Turmeric (Curcuma longa) from the family
Zingiberacae contains active constituents such
as tetrahydrocurcuminoids,
bisdemethoxycurcumin, demethoxycurcumin
and curcumin (Kafi et al., 2015; Fallah &
Mirzaei, 2016). Furthermore, studies (Khan et
al., 2012; Johannah et al., 2018; Vlaicu et al.,
2021) have demonstrated activities of turmeric
and their relative compounds as antioxidant,
anti-inflammatory, anti-viral and nematocidal.
For instance, Fallah & Mirzaei (2016)
investigate the effects of dietary inclusion of
turmeric and thyme powders and the results
showed increased anti body, lowest FCR,
highest feed intake as well as lower uric acid,
total cholesterol, HDL, LDL and triglyceride
concentrations compared to the control groups.
Therefore, the objective of this study was to
investigate the effect of graded levels of dietary
supplementation of TRP on lipid oxidation and
sensory parameters of broiler chickens meat.

Materials and Methods

The study area

The study was conducted at the poultry
production unit of the department of Animal
science, Usmanu Danfodiyo University,
Sokoto, Nigeria. Sokoto is located between
latitude 11°30* -13°50" N and longitude 4° 0
6° 40' E in the semi-arid zone of northern
Nigeria. Sokoto lies on altitude of 350m above
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sea level (Mamman et al., 2000) and annual
rainfall of about 760mm with high temperature
range of 35-40°C. Sokoto state is characterized
by scanty vegetation, made up of few trees and
abundant shrubs and grasses.

Experimental design and diets

The treatment groups (4 treatments, replicated
5 times with 10 birds/ replicate) were allocated
in a Completely Randomized Design (CRD).
Four starter and finisher diets were formulated
to provide a similar nutrient profile with the
exception of using feed additive (TRP). The
treatments were assigned as:

T1: Formulated feed supplemented with TRP
(250 g/100 kg diet)

T2: Formulated feed supplemented with TRP
(500 ¢/100 kg diet)

T3: Formulated feed supplemented with TRP
(750 g/100 kg diet)

T4: Formulated feed supplemented with TRP
(0g/100 kg diet)

Table 1 showed Four (4) Iso-caloric and Iso-
nitrogenous diets fed to the experimental
broiler chickens for seven (7) weeks at the
starter and the finisher phases.

Experimental birds and their management
A total of 200 day-old broiler chickens were
sourced from a reputable company in Nigeria
and prior to the experiment the experimental
house was cleaned, washed and disinfected.
Vaccination against Newcastle and Gumboro
diseases as at when due and other standard
management  practices  were  observed
according to the recommendations of Oluyemi
and Roberts (2000). Feed and clean fresh water
were given to the birds ad-libitum.
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Table 1: Gross and Calculated Chemical Composition of
Starter and Finisher Diets

Ingredients (Kg)

STARTER FINISHER

Maize 53.5 50.5
14.0 15.0
GNC 15.0 13.0
Fish meal 2.0 2.0
Wheat Offal 11.0 12.0
Limestone 2.0 54
Bone meal ™5 3.0
Minerals and Vitamins Premix 0.25 0.25
Salt 0.25 0.25
Methionine 0.25 0.25
Lysine 0.25 0.3
Total 100 Kg 100 Kg
Crude Protein 21 % 19 %
Energy (Kcal/Kg) 3000 2800
Methionine 0.5 0.5
Lysine 1.0 1.0
Calcium 1.3 2.8
Phosphorus (Available) 0.5 0.7
Crude Fibre (%) 5.3 55

*

Sampling and sample size

At seven (7) weeks, the experiment was
terminated. A total of one hundred birds, 25
birds per treatment from the four (4) treatments
were selected based on stratified sampling
method and starved of feed but left with
drinking water for 6 hours and slaughtered
according to halal procedure, hoisted for about
10 minutes. The birds were defeathered,
eviscerated and breast muscles were sampled
for subsequent meat quality evaluation
according to the procedure described by Garba
et al. (2019).

Data Collection

Meat lipid oxidation

Meat samples were subjected to lipid oxidation
analysis. Data on lipid oxidation was measured
as 2-thiobarbituric acid reactive substances
(TBARS) using Quanti Chrom TM TBARS
Assay Kit (DTBA-100, Bio Assay Systems,
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SBM = Soya Bean Meal GNC= Ground Nut Cake

USA) following the instruction of the

manufacturer.

Sensory Evaluation

The breast muscle was placed on steel trays
covered using aluminium foil and oven cooked
with salt and spices at 180°C for approximately
30 min to an internal temperature of 72-C,
which was measured using a thermometer with
a handheld probe (Fluke 51 Il, Fluke Europe
B.V., Eindhoven, Netherlands). The cooked
breast was cut into approximately 2 x 2 x 2 cm
pieces and kept warm until the slices were
served. The panelist tasted and assessed colour,
aftertaste, flavor, juiciness and tenderness of
blind coded samples using numbers.

Data Analysis

Data on lipid oxidation and sensory attributes
were analyzed using the General Linear Model
procedure of Statistical Analysis System (SAS)
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package version 9.2 software (SAS, 2007).
Significant differences between means were
detected using Duncan’s multiple range tests
and statistical significance was set at P<0.05.

Results and Discussion

Meat lipid oxidation

Figure 1 showed the level of thiobarbituric acid
reactive substance at different levels of dietary

0.35
0.3

0.25
T1b

=]
[
—

0.15

TBA [mg MDA/ke)

2
=

0.05

T1

TRP. The results have indicated significant
differences among the treatments. Level of
supplementation affects the TBARS values
detected in T4 (Control) had highest value
(0.29 mg MDAJ/kg) while T3 which contained
highest level of TRP (750g) supplementation
recorded lowest (0.13 mg MDA/kg) TBARS
value.

T4

T2C
I
T3"
I
Treatment
T2 T3 T4

Figure 1: TBARS values mg MDA/kg meat error bars indicate SEM

Results of lipid oxidation in the present study
have demonstrated the ability of the test
ingredient (TRP) to suppressed TBARS value
of the broiler chicken meat. Treatment 3 with
highest level of TRP (750g) supplementation
recorded lowest (0.13 mg MDA/kg) TBARS
value while T4 (Control) had highest value
(0.29 mg MDA/kg). This may suggests that
very low lipid oxidation occurred in the meat
with low and higher level of TRP. Furthermore,
the TBARS values are within the acceptable
level (Wood et al., 2008). The demand for pre-
cooked, refrigerated and/or ready to-eat food
has witnessed a tremendous growth recently.
But, preparation of such food products involves
processes such as mincing and cooking prior to
refrigeration which are known to accelerate

lipid peroxidation of meat causing rancidity
and thereby a deterioration of quality
(Tichivangana et al., 1985).

Poultry meat was reported to be more
susceptible to such oxidative deterioration
(lgene & Pearson, 1979). Addition of synthetic
antioxidants to either feed as feed additive or to
meat products has been shown to improve the
quality of meat (Castafieda et al., 2005).
Nevertheless, reports on the carcinogenicity of
synthetic antioxidants paved the way for
identification of natural antioxidants as feed
additives (Chen et al., 1992). Dietary
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supplementation of Rosemary, Sage and
Oregano has shown to improve the oxidative
stability and reduce lipid peroxidation of raw
and precooked broiler meat during
refrigeration (Lopez-Bote et al., 1998;
Botsoglou et al., 2002). Recently, it has been
shown that the use of oregano extract as a
poultry feed additive improved growth
performance and systemic antioxidative
capacity of the chicks with an effective
inhibition of lipid peroxidation leading to better
quality of the meat and bird’s health (Ri et al.,

2017). The present study demonstrated a
significant enhancement in the antioxidant
status when broiler chicken diet is
supplemented with TRP as feed additive.

Sensory Attributes of Broiler Chicken Fed
Turmeric Rhizome Powder

Addition of TRP in the diet of broiler chickens
indicated no significant effect (P>0.05) on the
sensory attributes of the meat samples
evaluated except colour of the meat (P<0.05).

Table 2: Effect of graded levels of TRP on sensory properties
of broiler chicken meat

Treatments/TRP Inclusion levels
(9/100kg)

Organoleptic T1(250g) T2(500g) T3(750g) T4(0g) SEM
Construct

Colour 65.3¢ 78.20° 85.60? 50.70¢  3.564
Aftertaste 82.20 82.10 82.50 82.60 4.863
Flavour 80.40 80.30 80.50 80.10 5.435
Juiciness 79.60 79.80 78.10 78.40 5.248
Tenderness 68.99 69.05 69.70 70.00 4.781

d Means within the same row with different superscripts are significantly different at P<0.05.
SEM= standard error of mean

The mean scores for organoleptic evaluation of
meat of broiler chicken under different
treatment groups were similar except colour of
the meat. Thus, the various organoleptic
parameters of broiler meat like after taste,
flavor, texture, juiciness and overall
acceptability were not affected due to
supplementation of TRP in feed. Similar
findings were also observed by Al-Sultan
(2003) and Wattanachant et al. (2004) who
showed non-significant differences in flavor
and overall acceptance of broiler chicken meat
among control and TRP treated groups.

Conclusion
Based on the findings of this work TRP
addition could improve the antioxidant
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capacity of broilers and TRP supplementation
did not affect sensory quality (Aftertaste,
flavor, juiciness and tenderness) except
improvement of the broiler chicken meat
colour.
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