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Cassava (Manihot esculenta Crantz) root as a substitute of maize for broiler diets — Evi-
dence from growth performance, carcass characteristics, hematobiochemical profile,

meat quality and sensory properties

Abstract: The abundance and affordability of cassava root, a carbohydrate-dense tuber, in tropical re-
gions have drawn attention to it as a possible substitute of conventional energy source in poultry ration.
This study investigated the impact of substituting maize meal with varying amounts of cassava root
meal on the growth performance, carcass characteristics, hemato-biochemical parameters, meat com-
position and sensory properties of broiler chickens. In this study, 400 broiler chicks (Arbor Acres) were
assigned to four treatment groups: T; (0%, diet without cassava root meal; CRM) and T», T3 and T4
containing 10%, 20% and 30% cassava root meal, respectively. Each group had five replicates consist-
ing of 20 birds each, and trial ran for 35 days. The results indicated that broilers on the T, group had
significantly higher body weight, feed intake and feed efficiency ratio, with a lower FCR. T, also
showed exceptional carcass characteristics without adversely affecting meat quality and blood param-
eters of broilers. The proximate composition of breast and thigh muscles showed significant changes.
Diet having 10% CRM had the highest amount of total phenolic content, total flavonoid content and
DPPH scavenging activity along with the best overall acceptability. In summary, our research indicates
that cassava root meal can be used as a substitute for maize grains in broiler diets, without any adverse
effects on the broiler’s growth performance and general health status. It is recommended that maize can
be replaced by 10% CRM for promoting the growth, meat quality and healthy blood profile of broilers.

Keywords: Broiler, cassava root meal, growth performance, phenolic content, meat quality, flavonoid

content
Abbreviations
AA Arbor Acres

ADG Average Daily Gain

ALT Alanine Aminotransferase
ALP Alkaline Phosphatase
ANOVA Analysis of Variance

AST Aspartate Aminotransferase

CF Crude Fiber

CRM Cassava Root Meal
CP Crude Protein

DCP Dicalcium Phosphate
DL Drip Loss

DPPH  2,2-Diphenyl-1-picrylhydrazyl
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EE Ether Extract

EDTA  Ethylene Diamine Tetra Acetic Acid
FCR Feed Conversion Ratio

FER Feed Efficiency Ratio

FBW Final Body Weight

HDL High-Density Lipoprotein

HCN Hydrogen Cyanide

IRRI International Rice Research Institute
LDL Low-Density Lipoprotein

LSD Least Significant Difference

ME Metabolizable Energy

MCH Mean Corpuscular Hemoglobin
MCHC Mean Corpuscular Hemoglobin Concentration
MCV Mean Corpuscular Volume

NFE Nitrogen Free Extract

NRC National Research Council

PCV Packed Cell Volume

RH Relative Humidity

RBS Random Blood Sugar

RBC Red Blood Cell

STAR  Statistical Tool for Agricultural Research
TPC Total Phenolic Content

TFC Total Flavonoid Content

TFI Total Feed Intake

WHC Water Holding Capacity

WBC White Blood Cell

1. Introduction

Poultry production is one of the fastest-growing sectors in the livestock industry worldwide, driven
by the increasing demand for high-quality protein sources such as chicken meat [1]. However, the high
and variable cost of conventional feedstuffs (especially maize) present major constraints to sustainable
broiler production. As the main source of energy in poultry feed, maize represents a large proportion
of feed costs and must also contend with human consumption and industrial use [2]. Now-a-days it is

an alarming issue for the inadequate supply of maize as main energy source feed ingredient for livestock
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feeding [3]. The increasing growth of the animal’s sector and the continuous increase of the global
population have caused growing concern about the challenge for food supplies between humans and
animals. This issue holds significant impact, particularly in developing countries like Bangladesh.
Therefore, it is vital to evaluate alternatives to energy that have the ability to substitute grain. Cassava
(Manihot esculenta) has superior land productivity, with yields ranging from 25 to 60 metric tons per
hectare, surpassing those of maize [2]. Furthermore, cassava meals have resulted in reduced manufac-
turing expenses and has a greater starch content that spans a wider range from 70% to 80% [4]. A study
recommended the potentials of using cassava root as a viable substitute for maize in chicken feed [4].
Crude protein and carbohydrates are the main constituents of the cassava root [5—7]. Cassava roots are
rich in carbohydrates, ash, crude protein, and minerals [8]. Moreover, it exhibited 2,2-diphenyl-1-pic-
rylhydrazyl (DPPH) free radical activity [9]. Because of its elevated starch content, cassava root meals
have the capacity to function as a viable substitute for maize and other cereal grains. The application of
suitable processing techniques, such as boiling, sun-drying, marinating, and fermenting, can lower the
amounts of cyanogenic glycosides in cassava [10]. Numerous research have looked at the effects of
using pre-treated or cassava instead of maize meal as an energy source in chicken feed. They have also
looked at how to increase the availability of glucose and improve the efficiency of its absorption [11—
13]. The rising and falling demand for maize from both the human population and industrial consumers
might potentially result in a substantial escalation in maize prices in Bangladesh. The search for alter-
natives to maize as a feed resource led to the cultivation of cassava root. Previous study has displayed
that including cassava root concentrate into broiler meals might yield positive outcomes when the nu-
trients are appropriately harmonized [14]. However, the outcomes may change according to the specific
ratios of various cassava sources, broiler species, and treatment methods. For small-scale chicken grow-
ers, this could result in lower costs and more agricultural efficiency. The impact of alternating fed maize
to cassava root on growth performance, carcass features, and meat quality of broiler chickens, however,
was not extensively investigated. The purpose of this study was to investigate the effects of replacing
maize with cassava root on broiler chicken growth performance, carcass features, hemato-biochemical

profile, breast and thigh meat composition, and sensory attributes.
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2. Materials and Methods
2.1. Ethical statement
The Ethical Review Committee of the Jashore University of Science and Technology, Jashore,

Bangladesh, provided permission for the animal-based research methods used in this study

(ERC/FBST/JUST/2023-152).

2.2. Preparation of the cassava root meal

Freshly harvested cassava roots were cleaned, peeled, and chopped into smaller segments. Peeling
significantly reduced cyanide content, particularly in sweet cassava varieties where hydrogen cyanide
(HCN) is primarily concentrated in the peel. Chopped segments were sun-dried on protected concrete
surfaces for seven days, reducing soluble cyanide compounds. Sun drying on slanted trays preserved
linamarase enzyme activity, facilitating cyanogenic glycoside neutralization [15]. Dried cassava chips
were ground into a fine powder and stored in polythene bags [16]. According to Ahmed et al. [8] the
nutrient values of cassava root meal were as follows: ash 2.96%, crude protein 2.55%, crude fat 0.98%,

crude fiber 3.44%, nitrogen free extract (NFE) 82.55% and metabolizable energy (ME) 3061.8 kcal/kg.

2.3. Experimental design, rations, treatments and management of broiler

In the feeding study, 400-day-old commercial broiler chicks (Arbor Acres, AA marketed by Nour-
ish Poultry Hatchery Limited, Dhaka, Bangladesh) of either sex were weighed and assigned randomly
into four treatment groups (T1, T2, T3, and T4), each consisting of five replications and twenty chicks
per replications (a total of 100 birds per treatment), with the treatments being control, 10%, 20%, and
30% cassava root meal as an alternative to maize, accordingly. NRC (1994) standards were followed
for creating the broiler ration, which consisted of a starter feed for the first 21 days and a grower feed
for the next 22 to 35 days. The nutrient contents and trial feed ingredients utilized in this trial are all

listed in Table 1.
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Table 1: Proportion of ingredients used in formulating experimental diets (DM basis).
Treatments
T T2 T3 Ts
Item (%) STR GR STR GR STR GR STR GR
Corn 57.00 60.00 51.30 54.00 45.60 48.00 39.90 42.00
Cassava Root - - 5.70 6.00 11.40 12.00 17.10 18.00
Rice polish 5.00 4.00 5.00 4.00 5.00 4.00 5.00 4.00
Choline chloride 0.10 0.10 0.10 0.10 0.10 0.10 0.10 0.10
Soybean meal 26.00 24.00 26.00 24.00 26.00 24.00 26.00 24.00
Probiozyme 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05
Esel dry 0.10 0.10 0.10 0.10 0.10 0.10 0.10 0.10
Fishlog 6.00 6.00 6.00 6.00 6.00 6.00 6.00 6.00
Turbotox 0.10 0.10 0.10 0.10 0.10 0.10 0.10 0.10
Salt 0.25 0.25 0.25 0.25 0.25 0.25 0.25 0.25
NaHCOs3 0.10 0.10 0.10 0.10 0.10 0.10 0.10 0.10
Methionine 0.20 0.20 0.20 0.20 0.20 0.20 0.20 0.20
Lysine 0.15 0.15 0.15 0.15 0.15 0.15 0.15 0.15
Vitamin premix 0.20 0.20 0.20 0.20 0.20 0.20 0.20 0.20
Sqzyme SME 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05
Soybean oil 2.25 2.00 2.25 2.00 2.25 2.00 2.25 2.00
Hamecosaldry 0.20 0.20 0.20 0.20 0.20 0.20 0.20 0.20
Hamecomoltox 0.20 0.20 0.20 0.20 0.20 0.20 0.20 0.20
Lime stone 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
DCP 0.80 1.00 0.80 1.00 0.80 1.00 0.80 1.00
Coccidiostat 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05
DB Vitamin 0.10 0.10 0.10 0.10 0.10 0.10 0.10 0.10
Toxol powder 0.10 0.10 0.10 0.10 0.10 0.10 0.10 0.10
Total 100 100 100 100 100 100 100 100
Analyzed values
Crude Protein % 21.07 20.34 20.70 19.95 20.33 19.57 19.97 19.18
Crude fat % 3.85 3.80 3.83 3.79 3.81 3.77 3.78 3.74
Crude fiber % 3.46 3.37 3.31 3.22 3.17 3.07 3.03 2.92
Calcium % 0.89 0.94 0.91 0.95 0.92 0.96 0.93 0.97
Phosphorus % 0.44 0.47 0.44 0.48 0.45 0.48 0.45 0.49
Methionine % 0.57 0.61 0.56 0.59 0.55 0.59 0.54 0.58
Lysine % 1.24 1.18 1.23 1.17 1.22 1.16 1.22 1.16
Calculated values

ME kcal/kg 3038 3037 3038 3037 3034 3033 3030 3031
Digestible Protein % 18.12 17.50 17.68 17.03 17.23 16.56 16.79 16.09

Supplied per kilogram of diet - Vitamin A: 12500 IU; vitamin D3: 1250 IU; vitamin E: 18 IU; vitamin K3: 3.7 mg; thiamine:
1.8 mg; riboflavin: 6.6 mg; calcium pantothenate: 10 mg; niacin: 37.5 mg; pyridoxine: 32.5 mg; vitamin B12: 2.5 mg; Mn
(manganese sulfate): 50 mg; Zn (zinc sulfate): 37.5 mg; Fe (ferrous sulfate): 25 mg; Cu (tribasic copper chloride): 7.5 mg. Ti
= Control; T2 = 10% of Cassava root meal; T3z = 20% of Cassava root meal; T4 = 30% of Cassava root meal. DCP= Dicalcium
Phosphate; ME = Metabolizable Energy. Starter (d 0 to 21); Grower (d 21 to 35); STR: Starter, GR: Grower.

The open-system chicken house that served as this study shed faced east to west to shield itself

from the sun. Natural ventilation, curtain management, and an appropriate lighting system all helped to

regulate the temperature and relative humidity (RH). Ample amounts of experimental foods and unlim-

ited access to clean water were provided to broiler chickens every day as they were raised on a deep
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litter floor. Using the CEVAC BIL, the experimental chicks were immunized against Newcastle Disease
and Infectious Bronchitis. The CEVAC IBDL was used to vaccinate them against Infectious Bursal
Diseases, in accordance with the guidelines provided by the manufacturer (Ceva-phylaxia Veterinary
Biologicals Co. Ltd., Hungary). According to Akter et al. [17] recommendations, each of the manage-

ment techniques has been carried out for rearing AA broiler.

2.4. Data collection and experimental procedure
2.4.1. Determination of growth performance

The chicks' initial live weights were recorded at the commencement of the investigation using an
electronic weighing scale (Model: HESA 3303). We conducted a weekly analysis of the Final Body
Weight (FBW), Total Feed Intake (TFI), Feed Conversion Ratio (FCR), Feed Efficiency Ratio (FER),
and Mortality of broiler throughout the course of the investigation following the study [18-20].

Final Body Weight (FBW) gain = Final body weight — Initial body weight

Total Feed Intake (TFI) = Total feed supplied — Feed refusal

Total Feed Consumption (g)
Body Weight Gain (g)

Feed Conversion Ratio (FCR) =

__ Final weight—Initial weight

Average Daily Gain (ADG) =

Days

Final body weight

Feed Efficiency Ratio (FER) = o

x 100

Mortality (%) = Number of Birds Died ‘100

Total number of birds at the beginning

2.4.2. Measurement of carcass characteristics

At 35 days of age, two broilers (10 from each diet group) were randomly chosen from each repli-
cation, and they were killed by cervical disarticulation in order to assess the carcass characteristics,
determine the weight of the internal organs, and get the necessary samples. Measured the percentage of
the chicken's dressed weight that was made up of its thigh, drumstick, shank, breast muscle, wing and
internal organs (spleen, gizzard, liver, heart, and small intestine). The organ weights of each bird were
measured immediately after slaughtering, and the results were expressed as a percentage of the bird's

live weight. Each sample was tested three times, and the mean value was utilized to ascertain the result
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[21]. The organs' relative weight was subsequently estimated by utilizing the body weight at the time

of slaughter [22].

2.4.3. Hematological and serum biochemical evaluation

Two broilers from each replicate (10 from each diet group) were randomly selected at the age of
35 days. Hematological characteristics were assessed by collecting blood from the wing veins and plac-
ing it in labeled containers that contained ethylene diamine tetra acetic acid (EDTA). In order to quan-
tify serum metabolites, an additional set of blood samples was collected in simple vials. The serum was
separated after the blood samples were allowed to coagulate following centrifugation. The method re-
ported by Ogbuewu and Mbajiorgu, [23] and Hossain et al. [18] was used to measure the hematological
parameters, which include PCV, RBC, hemoglobin, WBC, lymphocytes, neutrophils, monocytes, eo-
sinophils, basophils, MCH, MCV, and MCHC. AGAPPE Diagnostics Switzerland GmbH devised the
AGGAPE test kits, which were used to quantify a variety of blood biochemical markers (total protein,
albumin, globulin, glucose, urea, creatinine, cholesterol, AST, ALT, and ALP). A BA-88A type semi-
automatic chemistry analyzer from Mindray, Nansha, Shenzhen, China was used to evaluate the bio-

chemical parameters of blood.

2.4.4. Meat quality analysis

After the required data on carcass characteristics had been recorded, samples of thigh and breast
meat were taken from the same birds used for carcass cut evaluation. The breast and thigh meat samples
were processed and placed in hermetically sealed plastic bags, then kept in a sub-zero freezer at a tem-
perature of -4 °C for duration of 5 days. The proximate compositions (Moisture, CP, CF, EE, Ash, NFE,
and metabolizable energy) of meat were conducted using the AOAC technique (AOAC, 2003). The
proximate composition was expressed on a dry matter basis without any adjustments or modifications.
The physical meat quality attributes were estimated by following the methods of Biswas and Mandal,
[24].

Accordingly, a method outlined by Cheng et al. [25] was used to calculate the drip loss and water
holding capacity of flesh from the breast and thigh. The following equation was used to calculate drip

loss:
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Initial weight of fresh meat—weight after thawing

x 100

Drip loss % =

Initial weight of fresh meat
The interior temperature of the meat was measured using a digital needle-tipped thermometer (H
1145, Hanna Instruments, Padova, Italy). The following formula Vargas-Ramella et al. [26] was used

to determine the cooking loss:

) Weight of fresh meat — weight of cooked meat
Cooking loss % = - x 100
weight of fresh meat

A portable pH meter (Orion model 301; Orion, Beverly, MA, US) with an electrode was used to
measure the pH levels of the breast and thigh muscles after the animals were slaughtered.

The DPPH radical scavenging activity of the aqueous supernatant obtained from raw breast and
thigh meat was evaluated using the Blois method, as described by Alam et al. [7], with some modifica-
tions. Using an SP-870 TURNER Barnstead US analyzer, the absorbance of the solution was deter-
mined at a wavelength of 517 nm. An equation was used to quantify the DPPH radical scavenging

activity, and it is as follows:

Absorbance of sample

DPPH radical scavenging activity (%) = (1- ) x 100

Absorbance of control

The total phenolics were determined by calorimetry using the Folin-Ciocalteu reagent and, with
somewhat modified methods, the methods described by Alam et al. [7]. The measurement of flavonoid
contents in the breast and thigh meat extracts was conducted using an updated colorimetric approach
described by Sakanaka et al. [27], with quercetin being used as the reference compound. Each sample

was tested three times to make determinations.

2.4.5. Sensory evaluation

A team of 10 panelists, who had received some training, were selected to do a sensory evaluation
of boiled flesh samples collected from the breast and thigh muscles. Every panelist consumed one sam-
ple for each treatment and evaluated their preferences according to the categories of color, taste, texture,
and flavor. A 9-point hedonic scale was used, where a rating of 1 indicated great dislike and a rating of

9 indicated high liking.
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2.5. Statistical analysis

All collected data were subjected to one-way Analysis of Variance (ANOVA) using STAR (Sta-

tistical Tool for Agricultural Research) software (version 2.0.1, 2014), developed by the Biometrics and
Breeding Informatics group of the PBGB Division, International Rice Research Institute (IRRI), Los
Bafos, Philippines. To investigate the dose response effect, orthogonal polynomial contrasts were used
to test the linear and quadratic effects of cassava root meal. Treatment means were compared using the
Least Significant Difference (LSD) test at a 5% level of significance to determine statistical differences
among treatments. The GraphPad Prism 8.4 was used to make the graphs.
3. Results
3.1. Growth performance
The growth performance of broiler fed diets containing different levels of cassava root meal is
presented in Table 2.
Table 2: Growth performance of experimental broilers diets on graded levels of cassava root meal
(CRM).
Treatments
Growth parameters
Ti T2 T3 T4 Sig.
IBW (g) 4486+ 0.92 44,76+ 1.06 44,58+ 0.89 4530+ 1.13 ns
FBW (g) 1901.70+ 0.734 2087.94+ 0.66* 1988.28 + 0.64° 1957.26+0.61° Ak
FBWG (g) 1856.84 2043.18 1943.70 1911.96
ADG (g) 53.05 58.37 55.53 54.62
Body weight (g)
1% Week 132.26 = 1.034 164.60 + 1.432 152.08 = 0.93b 145.34+ 1.84° Ak
2" Week 379.08 + 9.654 45448 +1.17* 432.54 £ 0.95% 427.22+ 2.08¢ Ak
31 Week 733.56 + 3.864 775.88 £2.20* 760.54 £ 1.61 750.40+ 1.90°¢ oAk
4™ Week 1304.68+ 0.474 1397.70+0.70* 1376.52 + 0.85° 1361.40+0.65¢ Ak
5t Week 1901.70+ 0.73¢ 2087.94+ 0.66* 1988.28 + 0.64° 1957.26+0.61¢ ok
Total Feed intake (g)
15 Week 106.04 = 1.24°¢ 117.04 +1.83 130.64 £1.27* 130.76 £1.47* *
2nd Week 420.82 £2.25° 47548 +1.27* 473.02 = 0.66* 471.82 +0.912 **
374 Week 930.54 + 5.29¢ 975.46 +1.71* 967.40 £ 6.22%° 951.10 + 1.65°¢ *x
4th Week 1840.02+ 0.15¢ 1957.52+0.38° 1921.38 £0.71°¢ 1988.14+ 0.96* HEE
5t Week 3083.30+ 0.68¢ 3107.64+ 0.252 3085.72 + 1.08° 3037.18+ 1.49¢ ok

Feed Conversion Ratio (FCR)
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Growth parameters

Treatments

Ti T2 T3 T4 Sig.
1% Week 0.80 £+ 0.004¢ 0.71£0.014 0.85 +0.003° 0.90 +0.012 *
27 Week 1.11 £0.003 1.04 +£0.003 1.09 +0.002 1.10 + 0.006 ns
37 Week 1.26 +0.002 1.24 £ 0.003 1.27 £0.007 1.26 +0.005 ns
4 Week 1.41 +£0.002% 1.40 £ 0.003% 1.39 £0.004¢ 1.46 £ 0.0052 *
5t Week 1.66 £ 0.12° 1.49 £ 0.005° 1.58 +0.007° 1.59 £ 0.003" *
Feed Efficiency Ratio (%)
15 Week 124.75 £0.42° 140.80 £2.912 116.42 + 1.36° 111.17 £0.62¢ o
2n Week 90.11 +£0.31° 95.58 +0.32? 91.44 +£0.20° 90.55 +0.56° *
3 Week 78.83 +0.15 79.54+0.21 78.63 £0.42 78.89 £0.27 ns
4™ Week 70.90 £0.21° 71.74 £ 0.32? 71.64 +0.45* 68.47 +0.03¢ *
5t Week 61.67 +.024° 67.19 £0.532 64.43 £0.45° 64.44 +£0.26° *
Mortality (%)
15 Week 0.61 +0.32° 0.56 £ 0.02% 0.54 £0.342 0.52 +0.23% *
2nd Week 0.50 £0.01¢ 0.34 £0.23° 0.36 +£0.072 0.42 +0.09? *
3 Week 0.31+0.05 0.28 £ 0.087 0.28 +0.085 0.28 +0.34 ns
4" Week 0.26 +0.03 0.26 +0.07 0.24 £0.028 0.25+0.05 ns
5t Week 0.24 £ 0.044 0.16 +0.023¢ 0.19 £ 0.09° 0.22 £0.078° *

The data represent the mean value of 100 samples per treatment; a,b,c d Means (+ Standard error mean) with different super-
script letters in rows are significantly different (*P <0.05, **P <0.01 ***P <0.001); T1 = Control, T2 = 10% of CRM, T3 =
20% of CRM, T4 =30% of CRM; g = gram; FCR= Feed Conversion Ratio; FER= Feed Efficiency Ratio; ADG= Average Daily
Gain; ns: non-significant (P > 0.05); IBW= Initial Body Weight, FBW= Final Body Weight, FBWG= Final Body Weight Gain;
Sig.: Significance level

Initial body weights were similar among all treatments (p > 0.05), indicating uniformity at the start.
However, significant differences (p < 0.05) were observed in final body weight, with the highest weight
recorded in T> (2087.94 g), followed by T3 (1988.28 g), T4 (1957.26 g), and the lowest in control group
Ti (1901.70 g). A similar trend was noted in average daily gain (ADG), where T, birds showed superior
growth (58.37 g/day). Weekly body weights and feeding intake were significantly influenced by treat-
ments across all weeks (p <0.05), with T, showing higher values. FCR was the best in T» during week
5 (1.49), while T1 showed the poorest FCR (1.66). FER followed a similar pattern, being highest in T
across all weeks, particularly week 1 (140.80%) and week 5 (67.19%). Mortality rates remained low
across all groups but showed slight variations, with T consistently exhibiting lower mortality through-
out the trial (p <0.05). Overall, inclusion of cassava root meals at appropriate levels (T,) enhanced

broiler growth performance, efficiency, and survivability compared to other treatments (Table 2).
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3.2. Carcass characteristics

The inclusion of cassava root meal in broiler diets significantly influenced carcass traits and inter-
nal organ development (P < 0.05) as shown in Table 3. The highest dressing percentage was observed
in T> (75.50%), followed by T3 (73.12%), with T; and T4 showing lower values. Head, neck, thigh,
drumstick, breast, abdominal fat, shank, crop, kidney, lung, spleen, liver, heart, and gizzard weights all
differed significantly among treatments. Notably, broilers in T, consistently showed superior carcass
yields, including highest values for breast (28.21%), drumstick (16.51%), and thigh (15.18%) weights.
Internal organ weights such as kidney (1.54%), spleen (0.46%), liver (3.92%), and heart (1.49%) were
also highest in T, indicating enhanced physiological development. The lowest values for most param-

eters were observed in T and T4, suggesting suboptimal utilization at those cassava inclusion levels.

Proventriculus weight showed minor variation but remained statistically significant (P = 0.031) (Table
3).
Table 3: Carcass yield characteristics of experimental broilers diets on graded levels of cassava root
meal at the age of 35 days.
Treatments
Parameters
Ti T T3 T4 Sig.
Dressing weight (%) 72.68 £0.52b 75.50 £ 0.44° 73.12 £0.47° 72.64 £0.41° *
Head weight (%) 2.38 +0.024 2.65+0.012 2.58 +0.01° 2.50+0.01¢ *
Neck weight (%) 435+0.01¢ 4.59 +0.04° 4.53+£0.01 4.44 +0.01b *
Thigh weight (%) 13.42 + 0.009¢ 15.18 + 0.02° 14.28 +0.02 13.61 % 0.007¢ *
Drumstick weight (%) 12.87 £0.01¢ 16.51 £0.022 14.16 = 0.02° 13.84 +0.03¢ *
Wing weight (%) 11.34 £ 0.009 11.74 £0.73 12.33+0.01 11.88 £0.02 ns
Breast weight (%) 23.31+£0.05° 28.21 +£0.022 25.32+0.06° 21.49 +0.034 o
Abdominal fat (%) 1.93 £0.01°¢ 2.37+0.012 2.01 £0.007¢° 2.13 +£0.04° *
Shank weight (%) 3.74 £0.01¢ 4.12 £0.009* 3.95+0.01° 3.82 +£0.008¢ *
Crop weight (%) 1.15+0.01¢ 1.82 £0.02? 1.60 £ 0.02° 1.23 £0.007¢ *k
Kidney weight (%) 1.15+0.01¢ 1.54 4 0.012 1.33£0.01° 1.24+0.01¢ *
Lung weight (%) 1.33+0.01¢ 1.50 +0.022 1.43 £0.01b 1.38 £0.01< *
Spleen weight (%) 0.19 +0.008°¢ 0.46+£0.01* 0.34+0.01° 0.21 +£0.02¢ ok
Proventriculus weight (%) 0.55£0.01¢ 0.59 £ 0.008< 0.62 £ 0.01%* 0.60 + 0.01bcd *
Liver weight (%) 3.58 +0.01¢ 3.92 +0.02* 3.78 £0.01° 3.69 +£0.02°¢ *
Heart weight (%) 1.26 +0.008¢ 1.49 +0.02* 1.41 £0.032 1.35+0.01¢ *
Gizzard weight (%) 5.16 +0.01° 5.60+0.01? 5.34+£0.01° 5.19+0.11b *

The data represent the mean value of 10 samples per treatment; a,b,c d Means (+ Standard error mean) with different superscript
letters in rows are significantly different (*P <0.05, **P <0.01); T1 = Control, T2 = 10% of CRM, T3 = 20% of CRM, T4 =
30% of CRM; ns: non-significant (P > 0.05). Sig.: Significance level
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3.3. Hematological and biochemical parameters

Feeding graded levels of cassava root meal significantly influenced the hematological and bio-

chemical profiles of broilers at 35 days (P < 0.05). Hemoglobin, RBC, PCV, MCH, and MCHC levels

were highest in T and T but declined significantly in T4+. WBC count peaked in T4 (19,700 x 10°/L),

indicating a possible stress or immune response (Table 4).

Table 4: Hematological and biochemical parameters of broiler on graded levels of experimental diets

of cassava root meal at the age of 35 days.
Treatments
Parameters T T2 Ts Ta SEM Linear Quadratic
Hematological parameters
Hb g/dl 10.022 9.12b 9.26° 8.20°¢ 0.37 4.24%* 0.02
RBC x10°/ul 2.532 2.32b 2.23b 2.18¢ 0.08 0.19%* 0.02
WBC x10°/L 17240¢ 18280 155404 197002 876.22 3229440**  7300800**
PCV % 28.64% 27.68° 27.70° 25.30¢ 0.71 15.00%* 1.55%*
MCV fL 128.76° 130.60° 128.80° 120.10? 2.36 116.04** 82.79%*
MCH pg 45.402 43,3200 43.06° 39.22¢ 1.29 53.02%* 2.32%%*
MCHC g/dl 35.602 33.34% 34.20° 32.72b 0.62 9.10%* 0.45%*
Neutrophil % 32.602 22.80° 32.402 25.40° 2.48 1310.44%* 5.88%**
Lymphocytes % 65.00¢ 73.002 62.80° 64.40¢ 2.28 21.60** 30.72%*
Monocytes % 2.00 2.60 2.60 2.40 0.14 0.22%%* 0.48**
Eosinophils % 1.60 3.40 2.40 2.60 0.37 0.60%* 1.92%*
Basophils % 00 00 00 1.08 0.27 1.57** 0.87**
Biochemical parameters
RBS mg/dl 158.624 180.66°¢ 203.60° 213.442 12.26 5267.81%* 111.63**
Uric Acid mg/dl 3.834 4.55¢ 4.86° 4.942 0.25 1.99%* 0.31%*
Total Protein g/dl 2.73¢ 2.952 2.91?2 2.77° 0.05 0.00 0.09%**
BUN mg/dl 6.64¢ 7.52b 6.67¢ 7.77* 0.29 0.94%* 0.03**
Cholesterol mg/dl 110.62° 100.782 111.56¢ 117.424 345 145.73** 184.79**
Triglyceride mg/dl 108.627 80.604 89.64¢ 96.40° 5.90 114.42%* 907.24%**
HDL mg/dl 59.48¢ 45.544 63.58b 68.582 4.95 308.35%* 269.04**
LDL mg/dl 29.34¢ 39.322 29.92b 29.34¢ 2.45 14.12%* 78.89%**
AST U/l 187.72° 208.84* 167.184 183.44¢ 8.58 445.54%* 17.71%*
ALT U/ 9.32¢ 16.302 7.65¢ 9.90° 1.90 7.31%* 16.85%*
ALP U/I 8034° 52884 8466* 7282¢ 703.71 127512**  1829883**

The data represent the mean value of 10 samples per treatment; a,b,c d Means with different superscript letters in the same
rows are significantly different. Hb= Hemoglobin; RBC= Red Blood Cell; WBC= White Blood Cell; PCV = Packed Cell
Volume; MCV fL = Mean Corpuscular Volume (femtoliters); MCH pg= Mean Corpuscular Hemoglobin (picograms)
MCHC g/dl= Mean Corpuscular Hemoglobin Concentration (grams per deciliter); RBS mg/dl= Random Blood Sugar (mil-
ligrams per deciliter); BUN mg/dl= Blood Urea Nitrogen (milligrams per deciliter); HDL mg/dl= High-Density Lipoprotein
(milligrams per deciliter); LDL mg/dl= LaDensity Lipoprotein (milligrams per deciliter); AST U/I= Aspartate Aminotransfer-
ase (units per liter); ALT U/I= Alanine Aminotransferase (units per liter); ALP U/I= Alkaline Phosphatase (units per liter).
SEM= Standard Error Mean; * P <0.05; ** P <0.01.

Lymphocyte percentages were highest in T (73.00%) and lowest in Ts. Neutrophils were signifi-

cantly elevated in T and Ts. Basophils appeared only in T4s. Among biochemical parameters, random
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blood sugar (RBS), uric acid, and BUN levels increased progressively with higher cassava inclusion,
with maximum values in Ts. Cholesterol was lowest in T> and highest in T4, while triglycerides were
significantly reduced in T>. HDL was highest in T4 (68.58 mg/dl), and LDL peaked in T». Liver enzymes
(AST, ALT, ALP) showed marked variation; ALT and AST were significantly elevated in T, indicating

potential hepatic stress. ALP was highest in T3 as shown in Table 4.

3.4. Proximate composition of meat

The inclusion of cassava root meal in broiler diets influenced the proximate composition of both
breast and thigh muscles (Table 5). In the breast muscle, moisture, CP, EE, CF, and ash contents showed
no significant variation (P > 0.05), except NFE and metabolizable energy (ME), where T, had the high-
est NFE (1.27%) and T4 showed the highest ME (972.04 kcal/kg) (P < 0.05). Breast EE was highest in
T4 (2.00%) and lowest in T> (1.03%). In thigh muscles, CP varied significantly across treatments (P =
0.027), with the highest in T3 (20.28%) and the lowest in T; (15.30%). Crude fiber and ash contents
were also significantly different (P < 0.05), with T4 showing the highest CF (1.03%) and T3 having the
highest ash (2.46%). NFE declined significantly from T, (7.99%) to T4 (2.07%). ME was the highest

in T, (1055.63 kcal/kg) and significantly lower in other treatments.

Table 5: Proximate composition of breast and thigh muscle of broiler on graded levels of experimental

diets of cassava root meal at the age of 35 days.
Treatments
Samples Parameters T T T3 T4 SEM Linear Quadratic
Moisture % 75.32 72.78 73.96 72.37 0.66 8.82%* 0.68%*
CP % 21.27 22.65 22.98 22.52 0.37 2.49%* 2.54%%*
EE % 1.80% 1.03¢ 1.60%¢ 2.00* 0.21 0.21%%* 1.03**
CF% 0.85 0.81 0.50 1.06 0.12 0.02* 0.27%%*
Breast Ash % 1.23 1.30 1.30 1.82 0.14 0.47** 0.15%*
muscle NFE % 0.3920 1.272 0.30° 0.29 0.24 0.24%* 0.59%*
ME (kcal/kg) 894.57¢ 955.67° 935.29% 972.04* 16.72 6732.91%* 438.63**
Moisture % 74.05 70.32 72.59 73.21 0.80 0.03 13.69%*
CP % 15.30¢ 18.40% 20.28? 18.33b° 1.03 18.05%* 19.13%*
EE % 1.2 1.7 1.8 1.5 0.13 0.15%* 0.48**

. CF% 0.554 1.00b° 0.70°¢ 1.032 0.12 0.19%** 0.01%*
Thlgh d cd a b skk 3k
muscle Ash % 0.90 1.01 2.46 2.04 0.38 3.56 0.21

NFE % 7.992 7.61° 4.25¢ 2.07¢ 1.41 67.27%* 2.59%*
ME (kcal/kg) 917.18° 1055.63¢ 928.02° 920.38° 33.52 2084.00** 16016.94**

The data represent the mean value of 10 samples per treatment; a,b,c d Means with different superscript letters in the same
rows are significantly different. kcal/kg= Kilo calorie/kg; CP= Crude Protein; EE= Ether extract; CF= Crude fiber; NFE=
Nitrogen free extract; ME= Metabolizable energy. SEM= Standard Error Mean; * P < 0.05; ** P <0.01.
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3.5. Quality attribute of broiler meat
3.5.1. Breast Muscle
The effect of cassava root meal inclusion on meat quality traits is shown in Table 6. Drip loss (DL)
and cooking loss (CL) in breast muscle were not significantly affected (P > 0.05), although CL was
significantly lower in T> (27.58%) compared to the control T; (35.95%) (P = 0.016). Water holding
capacity (WHC) significantly increased in T, (78.22%) compared to other treatments (P = 0.0001). A
significant reduction in pH was observed in T4 (5.65) compared to the other treatments (P = 0.002).
DPPH scavenging activity and antioxidant parameters (TPC and TFC) were significantly higher
in T, (60.62 mg TE/100g, 36.40 mg GAE/100g, and 35.49 mg QE/100g, respectively) compared to
other groups (P < 0.05). Color measurements showed that L* and b* values were significantly higher

in T4 (65.21 and 11.39, respectively), while the a* value was significantly higher in T3 (3.80) (P < 0.05).

Table 6: Quality attributes of breast and thigh muscle of broiler on graded levels of experimental diets

of cassava root meal at the age of 35 days.
S || P t Treatments Linear Quadratic
amples arameters 1 u 1
P T T, Ts T4 SEM
DL % 10.51 9.19 9.41 9.73 0.29 0.67 2.02
CL % 35.95° 27.58¢ 33.39% 31.68b° 1.76 7.35% 33.27%*
WHC % 71.50°¢ 78.222 73.16° 74.21%® 1.43 1.41 24 11**
pH 6.21° 6.12b 6.11° 5.65% 0.13 0.43* 0.10
DPPH i ivi
scavenging activity (Mg ) gc g0 51040 5176° 320 2039%%  187.70%
Breast muscle TE/100g)

TPC (mg GAE/ 100g sample) ~ 32.17°  36.40°  33.44%  33.19% 091  0.00  15.05%*
TFC (mg QE/ 100g sample) ~ 27.94° 35490 3534 3131 .81  14.88%* 100.57**

L* 63.71% 5560t 46.50°  6521° 430 317  539.48%*
a* 0.65° 036"  380° 0570 082 LS54 648
b* 1048 965 11.39°  1139° 042 209% 052
DL % 7050 4150 5240 5730 062 L5I*F 914%x
CL % 3625 3344 3255 3536% 085 190  23.69%
WHC % 7155 7481:  7221%  7321% 071 085  3.83
pH 6.45 6.39 6.33 610 008 0185 002
. DPPH scavenging activity Mg 57 o0 73388 72000 57300 441 079 69632%
Thigh muscle TE/100g)

TPC (mg GAE/ 100g sample) ~ 42.17°  66.17°  41.30°  44.08° 594  54.95%% 337.72%*
TFC (mg QE/ 100g sample) ~ 44.43> 72352 44.55>  48.52° 670  36.18%*% 430.20%*

L* 55.24* 54.30* 48.23° 56.38% 1.82 1.49%*  59.72%%*
a* 2.492 2.35% 0.98° 2.35b 0.36 0.48%* 1.71%*
b* 9.320 9.53* 4.80¢ 8.24° 1.09 9.53%* 7.82%*

The data represent the mean value of 10 samples per treatment. a,b,c Means with different superscript letters in the same rows
are significantly different. DL= Drip loss; CL= Cooking loss; WHC= Water holding capacity; TPC= Total phenolic content;
TFC= Total flavonoid content; mg TE/100g sample= Milligram of trolox equivalent per 100g sample; mg GAE/ 100g sample=
Milligram of gallic acid equivalent per 100g sample; mg QE/ 100g sample= Milligram of quercetin equivalent per 100g sam-
ple; L* = Darkness to lightness; a* = Greenness to redness; b* = Blueness to yellowness. SEM= Standard Error Mean; *
P<0.05; ** P<0.01.

15

319

320

321

322

323

324

325

326

327

328

329

330

331
332

333
334
335
336
337
338

339



3.5.2. Thigh Muscle

In thigh muscle, DL significantly decreased with increasing cassava levels, with the lowest DL in
T2 (4.15%) and highest in T; (7.15%) (P = 0.0001). WHC significantly improved in T, (74.81%) (P =
0.039), and CL was significantly reduced in T3 (32.55%) (P = 0.017). pH values were not significantly
different among treatments (P = 0.283). T, also demonstrated significantly higher DPPH activity (73.38
mg TE/100g), TPC (66.17 mg GAE/100g), and TFC (72.35 mg QE/100g) than all other groups (P <
0.0001). The L* values were highest in T4 (56.38), while T3 had the lowest (48.23) (P = 0.002). Redness
(a*) was significantly reduced in T3 (0.98), while yellowness (b*) decreased significantly in T3 (4.80)

(P=0.0001).

3.5.3. Sensory evaluation
The sensory assessment of the thigh and breast muscles from the experimental broilers is visual-

ized in Fig. 1.

(A) Breast Muscle Sensory Attribute
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Figure 1: Sensory evaluation of meat/muscle; A (breast muscle) and B (thigh muscle). The data repre-
sent the mean value of 10 samples per treatment. T; = Control, T> = 10% of Cassava root meal, T3 =
20% of Cassava root meal, T4 = 30% of Cassava root meal.
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In the breast muscle, there were no significant differences among the groups in terms of color,
flavor, texture, juiciness, and taste, except for overall acceptability. Muscles from birds fed upto 10%
cassava root meal (CRM) showed a significant improvement in overall acceptability compared to the
control. In the thigh muscle, color and juiciness did not show significant variance among the groups.
However, flavor, texture, and overall acceptability were significantly better in T compared to the other

groups. No treatment group significantly outperformed the control in terms of taste (Fig. 1).

4. Discussion

The use of cassava root meal (CRM) as an alternative to the conventional energy source maize has
demonstrated ameliorative effects on growth performance, biochemical parameters, and meat quality
attributes. The cassava root is a popular food source in many African regions and South America for
human consumption. It is prepared into various foods, including cassava flour, tapioca, gari, fufu, cas-
sava chips, cassava bread, cassava noodles, and alcoholic beverages [28]. It is widely used as an indus-
trial product, similar to bioethanol, biodegradable plastics, textile and paper binders, adhesives, and
glues [28,29]. Unfortunately, its use in livestock or poultry feed is infrequent due to a lack of knowledge
on its beneficial effect on poultry as a substitute for maize.

The utilization of innovative feed additives and ingredients to promote broiler chicken production
is being investigated on number of trails and the present study specifically focused on including cassava
root meal into the diet. When compared to the other treatment groups, birds reared as control group
showed a lower body weight and diet having 10% CRM showed higher body weights. The current
finding was similar as that of [30], who noted that broilers' body weight and feed intake significantly
improved when supplementing peeled CRM. A number of studies have shown that giving diets con-
taining between 30 and 35 g/kg of seaweed meal to chickens has no effect on their ability to get weight
[31,32]. In case of feed intake, the supplementing 10% CRM significantly influences more feed intake
than the other groups. The trend in feed intake similarity across various diets aligns with the findings
of Hassan et al. [15], who documented a notable decrease in feed intake in birds that were fed with more
than 25% sun-dried CRM. Considering FCR, T> group had the lowest FCR throughout the experiment,
indicating the most efficient feed utilization. The supplementation of CRM improves FER, suggesting

a potential trade-off between feed intake and feed efficiency at higher levels of cassava root meal.
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Nonetheless, this study agrees with the results of Yang et al. [33], who noted a significant increase in
feed consumption in response to a diet's increased cassava meal content during the finisher phase. The
findings of other studies reported no significant effects on broiler chickens align with the insignificant
results obtained for daily feed intake, FCR, FER, and mortality in broiler chickens fed sun-dried CRM
[34-37].

In broilers, cassava root meal enhances growth performance due to its high carbohydrate content,
which serves as a readily available source of energy, contributing to metabolic and body weight gain.
Its readily digestible starch helps improve nutrient utilization and feed productivity [37]. Good nutrient
utilization from cassava can be achieved if it is processed correctly, as it contains low levels of anti-
nutritional factors. Additionally, its presence could play a role in maintaining a healthy gut microbiome
balance, helping beneficial bacteria and hindering the colonization of pathogens [30]. These effects
collectively result in a better feed conversion ratio, improved protein synthesis, and increased growth
performance in broilers compared to control broilers fed the standard maize diet.

Chukwukaelo et al. [11] discovered that including cassava meal in the diet resulted in a higher
dressing percentage in terms of carcass composition. In this study, we observed that diet having 10%
CRM had the highest dressing percentage. Similarly, Sultana et al. [38] found that head and thigh
weights increased when subjects were fed diets containing 15% and 30% CRM. A study conducted by
Abera et al. [39] revealed an increased proportion of liver in broilers that were fed a diet containing
15% cassava root and leaf meals. Conversely, Morgan et al. [40] reported that no notable alterations in
yield weight while including 25% cassava meal in the diet. In addition, Abera et al. [39] and Adeyemo
et al. [41] observed that broilers fed with 12% cassava meals had higher levels of lungs and kidneys,
with the exception of the liver, which showed a more substantial increase when the cassava meal inclu-
sion was at 25%. The high lung weight in broilers is linked to enhanced metabolic activity, which ena-
bles sufficient oxygen supply to meet the body's metabolic requirements [42,43]. Elnour et al. [44]
reported that there were no significant alterations in the weights of breast, abdomen fat, or drumstick
but substantial variations in spleen size when cassava root was included in the diet, with an inclusion
rate of up to 40%. Abera et al. [39] confirmed that including 15% cassava in the diet resulted in a higher

liver percentage. According to Ukachukwu et al. [45], liver enlargement and weight gain are associated
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with detoxifying processes caused by anti-nutrients. In addition, Alahmari et al. [46] and Adedokun et
al. [47] linked intestinal expansion to higher levels of indigestible fiber, whereas Alahmari et al. [46]
attributed the increased weights of the kidneys and heart to the metabolic impact of anti-nutritional
chemicals.

The inclusion of 10% CRM to broiler diets promotes an increase in carcass characteristics, as it
enhances the supply of available energy, improves nutrient digestibility, and increases metabolic effi-
ciency, ultimately leading to greater weight and muscle accretion. Differences among studies are at-
tributable to the processing of cassava, levels of inclusion, broiler lines, feeding diets, and ambient
conditions [48]. The existence or depletion of anti-nutritional factors, such as cyanogenic glycosides
and indigestible fibre, also affects organ development and carcass yield, thereby leading to the limited
results achieved by different research reports [47].

Blood indices are essential diagnostic tools for determining the metabolic, health, and nutritional
status of broiler chickens [49]. They are employed for the evaluation of the nutritive quality of non-
conventional feedstuffs [50]. The inclusion of cassava root in broiler diets resulted in decreased blood
haemoglobin haemoglobin (Hb), packed cell volume (PCV), and red blood cell (RBC) values. However,
all blood parameters were within the normal range (Hb: 7.0-13.0 g/dL, PCV: 22-35%, RBC: 2.5-3.5 %
1076/pL) [51]. The higher MCV in the broilers on a 10% CRM diet implied larger RBCs with normal
Hb content. The numbers of WBCs and CKCs, which are important for immunity, were not significantly
different, and lymphocytes were within the normal range (51.17-75.33%) [52]. Higher root cassava
content resulted in decreased MCV and MCH, a sign of both modified RBC size and set-up, which
may increase the risk of anaemia. Increased MCH may be suggestive of regeneration anaemia [53]. The
concentration of total protein levels, ranging from 3.32 to 4.57 g/dl for birds [41], was unremarkably
maintained, denoting that dietary protein was not affected in quality. The broilers fed a diet with 10%
CRM (T>) showed lower total cholesterol and triglycerides (p < 0.05) compared to the control. The
activities of AST and ALT were also significantly different between diets and fell within normal refer-
ence levels (167.18-208.84 and 7.65-16.30 U/L, respectively), as reported by [49]. Because increased

levels of AST, ALT, and ALP can be a sign of liver disease, monitoring these values is essential. Results
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corroborate Ogbuewu et al. [50], who associated serum protein status with dietary intake and noted
that cassava root meal had no effect on serum proteins and preserved protein quality.

Proximate compositions of broiler breast and thigh muscles showed significant variation due to
inclusion cassava root mix in the diets fed to broilers. According to Chukwukaelo et al. [11], the highest
levels of cassava root mix were reflected in an increase CP and ME content while decreasing moisture
as well as NFE. The CF, EE, and ash content decreased in breast muscle. On the other hand, the CF,
EE and ash percentage in thigh muscle were increased. In this study, we found 10% of CRM improve
ME rather 20%, 30% inclusion of CRM in broiler diet. Furthermore, the present study reveals that
introduction of cassava root mix in broiler diets could cause an evident effect on nutritional attributes
and energy content among multiple muscle tissues. Broiler production could be transformed, as crude
protein and energy content are improved together with managing other nutritional factors such as mois-
ture and fiber levels according to diet modifications which will lead to increased broiler meat quality
by meeting consumer demand [11]. According to Bogosavljevi¢-Boskovi¢ et al. [54], the primary ele-
ments influencing the chemical composition and quality of poultry meat are the kind of raw materials
used and their chemical composition, as well as the ration's protein and energy values. Differences in
the nutritional content of meats were seen in the quantities of protein and energy across treatment diets
in the current study, and these differences were strongly correlated with the degree of replacement of
cassava root meal.

Meat quality characteristics have a significant impact on consumers' purchasing behavior of prod-
ucts [55]. Characteristic parameters, such as color, pH, water-holding capacity (WHC), cooking loss,
and juiciness, are important to the meat industry, enabling the production of high-quality value-added
products [56]. Different treatments had a significant influence on the quality characteristics of breast
and thigh muscles in this study. Drip loss was significantly decreased in the thigh muscles among the
treatment groups, with the T| group demonstrating the lowest value. Cooking loss, however, was sig-
nificantly (P < 0.05) higher in broilers fed the control diet (T). As meat pH has an effect on cooking
loss, this is in line with Navid et al. [57] and Barbut et al. [58], who stated that pre- and post-slaughter
treatments influence the pH of meat. A smaller value in cooking loss represents a more desirable meat

quality because it loses less protein during cooking [59]. T» showed the highest levels of total phenolic
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content (TPC) and total flavonoid content (TFC), as well as the highest antioxidant activity. The T4, T,
and T, had the highest L, a, and b* values, respectively, as measured by color. These results are corrob-
orated by the studies of Bakare et al. [60], who proposed that cassava leaf products (CLP) enhance the
stability of meat color and antioxidant capacity. In conclusion, T> (10% CRM) consistently performed
the best across all quality parameters.

The results of the study indicated that the sensory attributes of broiler meat were not reduced as a
result of the dietary treatments. Abubakar et al. [59] reported that meat colour is affected by muscle
composition, structure, condition, and myoglobin type. Organoleptic tests did not reveal differences in
meat colour among treatments, contrary to Daouda et al. [61], who observed that snail meal did not
affect the colour of meat in broiler. Overall, flavor, which is related to both chemical composition and
cooking-induced changes, was not affected. Texture, with tenderness being a major consumer prefer-
ence [62], was scored as ranging from 7.02 to 8.14 in all groups. Juiciness, a characteristic associated
with water-holding capacity and muscle protein structure [63], was also not negatively impacted. Panel
differences might indicate variations in dietary habits [64]. The outcome is similar to that of Mayulu et
al. [65], who observed that dietary treatments resulted in tastier and consumer-preferred broiled.

This study was limited to a single strain and short-term feeding trial, which may not reflect long-
term health impacts or applicability to other poultry breeds. The anti-nutritional effects of cassava root
meal have not been extensively studied, nor have the processing methods been varied. In addition, the
environmental and economic implications of cassava sourcing and sustainability were not accounted

for, and these can influence the adoption of this strategy among varying poultry production systems.

5. Conclusions

The results of this study show that replacing of maize meal by cassava root to broiler diets had no
detrimental effects on growth performance and mortality rate of broiler. Considering the results of the
growth performance, carcass characteristics, hemato-biochemical parameters, meat composition, and
sensory attributes of the broiler that was fed graded amounts of cassava root meal, it is possible to draw
the conclusion that cassava root can be used as a suitable substitute for maize in boiler productions,

which consisted of a 10% inclusion of cassava root meal, was selected as the recommended option.
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