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Abstract

A study was undertaken to evaluate the effects of Faidherbia albida dry pod supplementation as the main protein source on carcass
characteristics, non-carcass components and meat quality of two goat's crosses (Boer x Gogo and Malya x Gogo). Thirty-six (36)
goats aged 6-7 months weighing 11.02+1.59 kg, were randomly allocated to three dietary treatment groups. T1 comprised
concentrate supplementary diet with Faidherbia albida dry pods as the main protein source, T2 comprised a concentrate
supplementary diet with sunflower seed cake as the main protein source while T3 was grazing/ browsing in natural pastures without
supplementation. The experimental period was 90 days. At 90 days six goats from each treatment were randomly selected and
slaughtered from each treatment. Carcass and non-carcass characteristics were measured. Quality attribute included cooking loss,
pH, shear force and chemical composition. Malya x Gogo goats had significantly heavier carcass weight, body weight and
non-carcass weight (P < 0.05) than Boer x Gogo. Boer x Gogo and female had significant (P < 0.05) higher percentages of non
carcass as proportional to slaughter body weight. Supplemented goats (T1 &T2) had significant (P < 0.05) better carcass
characteristics than non-supplemented goats, (T3). Meat quality did not differ among breeds or sex of the goat. The result shows that
supplementation of goats improves carcass characteristics and meat quality regardless of breed or sex. Thus, farmers can utilize
Faidherbia albida pods as an alternative cheap source of protein in raising goats in semi-arid areas where the plant is found.
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1. Introduction

Management aspects of goat production including feeding, indigenous goats in Tanzania are raised under traditional
watering, and housing are largely influenced by the prevailing  extensive production system which is characterized by sea-
production system which is determined by agro ecological sonal shortage of feeds and water [1]. Though the indigenous
conditions of specific areas. However, the majority of the  goats are adapted to varying and often harsh climate. Extrinsic

“Corresponding author: karumunafred@gmail.com (Fredrick Thadei Karumuna)
Received: 31 July 2025; Accepted: 12 August 2025; Published: 31 October 2025

@ Copyright: © The Author(s), 2025. Published by Science Publishing Group. This is an Open Access article, distributed
@ under the terms of the Creative Commons Attribution 4.0 License (http://creativecommons.org/licenses/by/4.0/), which

permits unrestricted use, distribution and reproduction in any medium, provided the original work is properly cited.



http://www.sciencepg.com/journal/avs
http://www.sciencepg.com/journal/212/archive/2121305
http://www.sciencepg.com/
https://orcid.org/0009-0003-3688-053X
https://orcid.org/0000-0002-1453-982X
https://orcid.org/0000-0003-4043-6629
https://orcid.org/0009-0003-3688-053X
https://orcid.org/0000-0002-1453-982X
https://orcid.org/0000-0003-4043-6629
https://orcid.org/0009-0003-3688-053X
https://orcid.org/0000-0002-1453-982X
https://orcid.org/0000-0003-4043-6629
https://orcid.org/0009-0003-3688-053X
https://orcid.org/0000-0002-1453-982X
https://orcid.org/0000-0003-4043-6629
https://orcid.org/0009-0003-3688-053X
https://orcid.org/0000-0002-1453-982X
https://orcid.org/0000-0003-4043-6629

Animal and Veterinary Sciences

http://www.sciencepg.com/journal/avs

factors such as management and feeding affect the quality of
meat produced [2].

Indigenous goats have low genetic potential for growth
compared to improved types such as Boer, Kalahari etc. Thus,
to improve desirable traits such as growth rate, carcass quality,
and disease resistance cross breeding with high performing
breeds has been explored [3]. Studies shows that Boer crosses
and blended goats perform better on growth and carcass
characteristics under supplementation than local goats [4-6].
Male goats are known for higher meat yield with less fat
content despite the fact that they produce less tender meat [7].

In Tanzania ruminant feeding depends on natural pasture,
browse trees, shrubs, standing hay and crop residues. Most of
these feeding resources tend to decline in nutritive values
during dry season hence, limiting the availability of critical
nutrients to the animal [8, 9]. Deterioration in feed quality
during dry season has also been associated with high grazing
pressure and plant senescence [10]. Therefore, poor nutri-
tional and health stresses can lead to lower dressing percent-
ages, impairment of muscle development, and alteration of
meat composition, including changes in fatty acid profiles,
which negatively affect meat taste and nutritional value [11,
12]. Goats managed under poor pastures without proper sup-
plementation tend to produce carcasses of low quality char-
acterized by low carcass weight, poor conformation and re-
duced tenderness [13].

Generally raising young small ruminants on high concen-
trate diets result in higher daily weight gains, dressing per-
centage and carcass quality compared to a forage based sys-
tem [14, 2]. Concentrate supplementation not only reduces
slaughter age, but increases carcass quality and meat output
thereby improving access to animal protein and income to
households [15]. This suggests that finishing goats by sup-
plementing them with locally available feed resources may
contribute to improved household food security and income.

Faidherbia albida (Acacia) pods have been shown to en-
hance growth rates, meat quality when incorporated into ru-
minant diets [16, 9], and carcass characteristics, such as
higher hot carcass weight, indicating enhanced meat produc-
tion efficiency [17]. Despite the recognized benefits of Acacia
pods, there are limited studies in Tanzania evaluating their
effects on carcass characteristics in small ruminants, particu-
larly goats. In addition, the two genotypes (Boer x Gogo and
Malya x Gogo) have not been characterized in terms of car-
cass yield and meat quality characteristics under different
feeding regime. This study was therefore carried out to de-
termine the effects of feeding Faidherbia albida pods on
carcass characteristics, dressing percentage and meat quality
of Boer x Gogo and Malya x Gogo crossbred goats.

2. Materials and Methods

2.1. Description of the Study Area

The study was conducted at a research farm of the Tanzania
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Livestock Research Institute (TALIRI) in Mpwapwa district.
The district is located 120km from Dodoma capital city of
Tanzania at latitude 6<40'00" S and longitude 36<25'00" E,
dominated by mountainous topography. The district has a dry
savanna climate characterized by a marked seasonal rainfall
distribution with a long dry season starting from late April to
late November and a short-wet season starting late November
to the end of April. The average annual rainfall is 712.4mm.
January is the wettest month, receiving an average of
136.7mm of precipitation, while August is the driest month,
with an average of only 1.7mm. The mean annual temperature
in Mpwapwa is 23<C with November being the warmest at
29.7<C and July of the coolest at 20<C.

2.2. Experimental Feed Preparation

Faidherbia albida pods were harvested closer to experi-
mental site. Mature pods which had dropped from the trees
were picked during the dry season sun dried and grinded using
a hummer mill machine to the size of approximately 3cm. The
ground material was then stored in sack. Cenchrus ciliaris
grass was harvested at the end of growing season at TALIRI
Mpwapwa, llolo pasture farm. The above ground plant parts
were cut at ground level, sun dried in the field to make hay
and then chopped using a forage chopper into small pieces
(about 3 cm) as recommended by Kaitho [18].

2.3. Experimental Design

Table 1. Feed ingredients and composition of the experimental diets.

Ingredient inclusion level in the

Feed ingredients and diets (%) and composition

composition
T1 T2 T3

Hominy meal 35 48 0
Rice polish 25 27 0
Sunflower seed cake 18 23 0
Faidherbia albida dry pods 20 0 0
Mineral premix 15 15 0
Common salt 0.5 0.5 0
Total 100 100 0
CP% 12.9 12.6 0
MJ/kg DM 115 11.8 0

T1-Treatment 1, T2- Treatment 2 and T3- Treatment 3

A completely randomized design was used. in this exper-
iment comprising three dietary treatments: T1, T2 and T3.
Goats in T1 and T2 were fed Cenchrus ciliaris hay as a basal
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diet and supplemented with a formulated concentrate, while
goats in T3 served as the control group and were managed
under farmer's practice mainly grazing and browsing in nat-
ural pastures without supplementation. In T1, Faidherbia
albida dry pods were used as the main protein source while in
T2, the protein source was sunflower seed cake, representing
a commercial diet. Both T1 and T2 diets were formulated to
meet the nutritional requirements of growing goats as rec-
ommended by Cannas: energy levels between 9-11 MJ/kg
DM and crude protein content of 12-16% CP [19] (Table 1).
All other ingredients were purchased from the local agro
processing mills and agroveterinary store. Ingredients were
mixed thoroughly before being provided.

2.4. Experimental Animal Management and
Feeding

A total of 36 goats with average initial body weight 11.02
kg, and aged 6-7 months old were randomly selected from
TALIRI farm. Of these, 18 were a cross of Malya and Gogo
(MG) and other 18 were cross of Boer and Gogo (BG). The
goats were equally distributed across the three treatment
groups (12 goats per group), maintaining equal representation
of breed and sex. Goats were provided with prophylactic
treatments against endoparasites, ectoparasites and bacterial
infections 7 days before commencement of the experiment.
All experimental goats were dewormed with albendazole® to
control endoparasite at a dosage rate of 3ml/10kg BW re-
peated after two weeks. Acaricides were used to control ec-
toparasites. Experimental goats were housed in individual pen
(1.5m x 2m). Each pen had feed trough and water trough. A 14
days adaptation period was observed to allow the goats to
acclimatize to the feeding regimes and housing conditions.
Animals in T1 and T2 were offered 500gm of hay every day
with a 5-10% allowance for refusal and 200 gm of supple-
mentary experimental diet as recommended by Saraswat [20].
Concentrates were fed twice daily at 10:00 and 16:00 hours,
while hay was offered once daily at 08:00 hours. Clean
drinking water was provided ad libitum throughout the ex-
perimental period. Animals in treatment three (T3) were
grazed and browsed in nearby grazing area for eight hours
from 08: 00 h in the morning to 16: 00 h in the evening.

2.5. Slaughter Procedure and Carcass Yield
Measurements

At the end of 90 days feed and growth experiment, 6 goats
from each of the treatment were selected at random. Animals
were fastened for 16 hours to obtain slaughter weight. All
goats were slaughtered according to Halal procedure. The
head was removed at the atlanto occipital joint and fore and
hind feet removed at the carpal and tarsal joints, respectively.
The esophagus was tied closer to the head to avoid leakage of
gut content and slaughtered goat was suspended head down
for complete blood drain.
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Hot carcass weight (HCW) was measured after slaughter
and removal of blood, skin, head, feet, gastrointestinal tract,
and internal organs. The entire alimentary tract (stomach,
small and large intestines) with its contents was removed and
weighed. The internal contents of the gut were emptied, and
weight of the empty gut was recorded. The difference in
weight of full and empty gut was used to determine the gut
content. Empty body weight (EBW) was calculated as the
difference between slaughter weight (SW) and gut content.
Dressing percentage (DP) as proportions of hot carcass weight
to slaughter weight and empty body weight was computed as
based on empty body weight DP=HCW/EBW*100 and based
on slaughter weight DP=HCW/SW*100 according to proce-
dures by Bonvillani [21].

Non carcass components comprised of blood, heart, kidney,
liver, empty gut, spleen, lungs with trachea, head, skin, gut
content, feet, gall bladder, feet and esophagus.

2.6. Determination of pH, Cooking Loss and
Tenderness

The pH value of the carcasses was measured at M. gluteo-
biceps 45 min post mortem (PM) from the right half carcasses.
A penetrating electrode of a portable pH meter was inserted at
the geometrical center of the muscle. The choice of the muscle
based on its massive nature and the incision for pH probe.

Two samples from each goat's Longismuss dorsi muscle
were cut weighed (W1), placed in PVC bags then chilled in
freezer until when they were taken to the lab for analysis.
Muscle samples were thawed at 4<C overnight before deter-
mination of cooking loss. Muscle samples in water tight PVC
bags, were heated in a thermostatically controlled water bath
set at 70.5<C for 50 min. The heated samples were left to
equilibrate with the room temperature for 2 h, and then
transferred to a refrigerator set at 4<C for 12 h. The samples
were removed from the PVC bags, blotted dry with paper
towel and weighed (W2). Cooking loss was then calculated as
(W1-W2)/W1 x100.

Four cubes each measuring 2 cm long with 1cm height and
l1cm length were prepared from each muscle sample for
Warner Bratzler Shear Force (WBSF) assessment. Prepara-
tion of each cube was done in such a way that muscle fiber
direction was parallel to the cube length. Warner Bratzler
shear blade, with a triangular slot cutting edge, attached to
Zwick/Roell instrument was used to determine cutting force
(N/em?) required to shear through a muscle cube. The Zwick
was set with 1 kN load cell, with a crosshead speed of
100mm/min. The average shear force for 4 cubes per muscle
sample was considered as a peak force for a particular muscle.

2.7. Determination of Carcass Chemical
Composition

Carcass chemical composition was determined by dissecting
lean and fat from the half carcass then the dissected meat sam-
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ples were minced. Determination of Dry matter was done by
determining water loss of 3 g minced meat samples dried in the
oven for 48 h at 104<C according to [22]. Ash content was
determined by further ashing the dried samples using a muffle
furnace at 600<C for 6 h. The Kjeldahl method was used for
crude protein determination. Analysis was carried out by fol-
lowing digestion, distillation and titration steps crude fat con-
tent was determined by the Soxhlet extraction method [22].

2.8. Statistical Analysis

Data collected on final live weight, slaughter weight, hot
carcass weight, empty body weight, dressing percentage, non
carcass components, carcass chemical composition (dry
matter, crude protein, ether extract, and ash), and meat quality
parameters (pH, cooking loss, and Warner-Bratzler shear
force) were analyzed using SAS software (Version 9.4, SAS
Institute Inc., Cary, NC, USA).

The General Linear Model (GLM) procedure was em-
ployed to evaluate the effects of dietary treatment (T1, T2, and
T3), breed (BG and MG), and sex (male and female) on all
measured traits. Dietary treatment, breed, and sex were in-
cluded as fixed factors, while individual animals were con-
sidered random effects. For body weight measurements, the
initial body weight was included as a covariate in the model to

adjust for potential variation in starting weight among animals.

Interaction effects between dietary treatment and breed, die-
tary treatment and sex, as well as breed and sex, were initially
tested but excluded from the final model when found
non-significant (P > 0.05).

The statistical model used was structured as follows:

Yijklm=p+Di+Bj+Sk+p(Xijklm)+(DxB)ij+HDx*S)ik+(BxS)jk

+eijklm

where:

Yijklm = observed value of the dependent variable,

p = overall mean,

Di = fixed effect of the i-th dietary treatment,

Bj = fixed effect of the j-th breed,

Sk = fixed effect of the k-th sex,

B(Xijklm) = linear regression coefficient for initial body
weight (covariate),

(D>B)ij = interaction between dietary treatment and breed,

(D>S)ik= interaction between dietary treatment and sex,

(B>S)jk= interaction between breed and sex,

eijklme= random error term, assumed to be normally dis-
tributed with mean zero and constant variance.

Where significant effects were detected (P < 0.05), means
were separated using Tukey’s test at p = 0.05.

3. Results

3.1. Carcass Characteristics and Dressing
Percentages

Means of SBW, EBW, HCW and DP for experimental
goats are summarized in Table 2. The mean values of the
slaughter body weight (SBW), empty body weight (EBW)
and hot carcass weight (HCW) were significantly (P < 0.05)
different and higher for goat supplemented with T2, medium
weight was recorded in T1 and lowest weight recorded for
un-supplemented goats (T3). The dressing percentages dif-
fered significantly (p<0.05) among the diets with T1 having
higher value and T3 having lowest value.

Table 2. Least Squares Means (LSM =%SE) for effect of Breed, Sex, and Treatment on Carcass Characteristics.

Factor Level SBW (Kg) EBW (kg)
T1 19.7 +0.6ab 17.5 +0.5ab
T2 20.6 +0.62 18.4 £0.52
TR
T3 18.5 £0.7b 15.8 £0.5b
P-value 0.1308 0.0320
BG 17.5b 15.4b
MG 21.72 19.1a
BD
SE 0.5 0.5
P-value 0.0004 0.0003
F 18.6 £0.6b 16.4 £0.5b
Sex M 20.5 +0.52 18.1 £0.4a
P-value 0.0396 0.0374

HCW (kg) D%SBW D%EBW
9.8 +0.4ab 495 +0.5 55.5 +0.63
10.0 +0.42 48.7 +0.5b 54.4 +0.6b
8.3 +0.4b 45.1 +0.5° 52.5 +0.6°
0.0255 0.0003 0.0225
8.4b 4738 54.0

10.42 477 54.2

03 0.4 05

0.0015 0.8969 0.8271

8.9 +0.3 47.9 +0.4 54.4 +0.5
9.8+0.3 47.6 +0.4 53.8 +0.5
0.0976 0.5079 0.3953

Means in the same colum within a factor with different superscript letters are significant differences (P < 0.05)
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SBW-Slaughter body weight, EBW-Empty body weight, HCW-Hot carcass weight, BG-Boer x Gogo, MG-Malya x Gogo

Table 2 also show that breeds differed significantly (p<0.05)
in terms of HCW, SBW and EBW in favor of MG crosses.
Male goats exhibited a higher SBW and EBW than female
goats (P < 0.05). Meanwhile HCW and dressing percentages
were found not to differ between sex. Interaction between
dietary treatment, breeds and sex on carcass characteristics
was tested and found to be not significant (P > 0.05).

3.2. Non Carcass Components

Non carcass components in this study includes blood, heart,
kidney, liver, empty gut, spleen, lungs with trachea, head, skin,
gut content, gall bladder, feet and esophagus. Effect of dietary
treatment, breed and sex on the above components are shown
in Table 3. Skin and head were significantly (P < 0.05) dif-
ferent and higher for goats supplemented with T2, medium
weight was recorded in T1 and lowest weight recorded for un
supplemented goats in treatment T3. All other non carcass
components were significantly (P < 0.05) different and
heavier for supplemented goats T1 and T2 than non supple-

mented grazing goats T3. Gut content was significantly (P <
0.05) different and heavier for T3 than T2 and T1. MG crosses
had significant (P < 0.05) heavier non carcass components
than BG crosses. With regard to sex blood, heart, kidney, liver
empty gut, lung and trachea, esophagus and feet were signif-
icant (P < 0.05) different and higher for female than male.
However, there was no significant (P > 0.05) difference for
other non carcass components among sex. Total non carcass
components were significantly (P < 0.05) different and
heavier for T2, medium weight was recorded in T1 and lowest
weight recorded for T3. MG had significant (P > 0.05) heavier
total non carcass components than BG, while total non carcass
components were significantly (P < 0.05) different and
heavier for female crosses than male crosses. There were no
significant (P > 0.05) difference for percentages of non car-
cass to slaughter body weight among treatments while. BG
had significant (P > 0.05) higher percentages of hon carcass to
slaughter body weight than BG, while percentages of non
carcass to slaughter body weight were significantly (P < 0.05)
different and higher for female than male.

Table 3. Least Squares Means (LSM =SE) for Breed, Sex, and Treatment effects on non carcass components of experimental goats.

TR
PR (kg)

T1 T2 T3
BL 1.38 +0.04a 1.46 +0.04a 1.27 £0.04b
HT 0.16 +0.00a 0.16 +0.002a 0.13 +0.01b
KD 0.16 +0.00a 0.17 +0.002a 0.11 0.000
LV 0.59 +0.02a 0.62 +0.02a 0.37 +0.02b
HE 1.69 £0.062b 1.77 +0.062 1.57 £0.06b
EG 2.65 +0.02a 2.68 +0.02a 2.47 £0.02b
LT 0.33 +0.01a 0.35 +0.01a 0.25 +0.01b
SP 0.05 +0.00a 0.05 +0.00a 0.03 +0.000
SKN 2.15 +0.072b 2.27 +0.07a 2.00 =0.08b
GBL 0.01 +0.002 0.01 +0.002a 0.01 0.000
GC 2.13 +0.10b 2.21 +0.10b 2.61 +0.11a
OSP 0.05 +0.002 0.06 +0.002a 0.04 0.000
FT 0.59 +0.02a 0.62 +0.02a 0.37 +0.02b
TOTAL 11.94 +0.34ab  12.43 +0.34a 11.22 +0.36P
PSBW 60.87 +0.29 60.66 +0.29 60.84 +0.31

BD
P-value P-value

BG MG
<.0001 1.23 £0.03b 1.50 %+0.03a 0.0002
<.0001 0.13 +0.00b 0.17 +0.00a 0.0004
<.0001 0.13 +0.00b 0.16 +0.002 0.0003
<.0001 0.47 +£0.01b 0.59 +0.012 0.0003
<.0001 1.49 +0.05b 1.86 +0.052 0.0005
<.0001 2.55 +0.01b 2.65 +0.012 0.0004
<.0001 0.28 +0.01b 0.34 +0.012 0.0003
<.0001 0.04 +0.00p 0.05 %0.002 0.0003
<.0001 1.90 £0.06P 2.38 +0.062 0.0004
<.0001 0.01 +0.00b 0.01 +0.002 0.0002
<.0001 2.09 +0.08b 2.55 +0.08a 0.0041
<.0001 0.05 +0.00b 0.06 +0.002 0.0003
<.0001 0.47 +0.01b 0.58 +0.012 0.0002
<.0001 10.82 +0.29b 12.90 +0.292 0.0006
<.0001 61.92 +0.252 59.66 +0.25b 0.0001
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Sex
PR (kg)

F
BL 1.43 +£0.032
HT 0.16 +0.002
KD 0.15 =#0.00a
LV 0.55 #0.01a
HE 1.75 £0.05
EG 2.63 +0.01a
LT 0.33 +£0.012
SP 0.05 +£0.00
SKN 2.23 +0.06
GBL 0.01 +0.00
GC 2.45 +0.08
OSP 0.05 +0.002
FT 0.55 +0.012
TOTAL 12.34 +0.272
PSBW 61.19 +0.262

P-value

M

1.30 +0.03b 0.0212
0.14 +0.00b 0.0334
0.14 +0.00b 0.0298
0.50 +0.02b 0.0344
1.60 =0.05 0.0648
2.58 +0.01b 0.0327
0.29 +0.01Pp 0.0305
0.04 +0.00 0.0501
2.04 +£0.07 0.0641
0.01 +0.00 0.0730
2.19 +0.09 0.0600
0.05 +0.00b 0.0395
0.50 +0.01b 0.0285
11.38 +0.31b 0.0457
60.39 £0.23b 0.0543

Means in the same row within the same factor with different superscript letters are significant differences (P < 0.05)
BG-Boer x Gogo, MG-Malya x Gogo, BL-Blood, HT-Heart, KD-Kidney, LV-Liver, EG-Empy gut, SP-Spleen, HE-Head, LT-Lung and
trachea, SKN-Skin, GBL-Gallbladder, OSP-Esophagus, FT-Feet, GC-Gut content, PSBW-Percentages of non carcass to slaughter body weight,

TR-Treatment, BD-Breed

3.3. Cooking Loss, pH, Shear Force and
Chemical Composition

There were no significance differences (P > 0.05) in pH
values among dietary treatments, breed and sex. Cooking loss
and tenderness (Shear force) were significant (P < 0.05) dif-
ferent and lower in T1 and T2. The difference between T1 and
T2 for these two parameters were not significant (P<0.05).
Crosses (breed) showed no difference in pH, CL and SF. As
regard to sex, females showed to have more tender meat than
their male counterparts but, the two sexes had similar pH and

CL.

In terms of chemical composition, the DM, CP and EE
values were similar among treatments. EE differed signifi-
cantly among treatment with T2 showing higher value fol-
lowed by T1. Breeds showed differences (P<0.05) in terms of
CP and EE values, whereby the MG registered higher CP and
EE values than BG goats. Furthermore, DM content was
similar for both sexes, though the parameters such as CP, EE
and Ash differed (P<0.05) females showing higher values.
Testing of interaction between diets, breed and sex showed no
significance differences for the above parameters.
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Table 4. Least Squares Means (LSM =£SE) for Breed, Sex, and Treatment Effects on pH, cooking loss, shear force and chemical composition.

Factor Level pH CL (%) SF (N)
T1 6.2 22.1b 23.72
T2 6.3 20.6P 23.92
TR T3 6.2 25.12 31.6b
SE 0.1 0.5 0.6
P-value 0.7182 0.0007 <.0001
BG 6.2 23.0 25.7
MG 6.3 22.2 27.1
BD
SE 0.1 0.4 0.5
P-value 0.5194 0.2317 0.079
F 6.2 22.2 25.5b
M 6.2 22.1 27.32
Sex
SE 0.1 0.4 0.5
P-value 0.964 0.2755 0.0367

%Chemical composition

DM cP EE Ash
26.7 20.1 4.9 1.3
26.3 21 5.42 1.4
26.5 19.7 2.6° 1.2
0.2 0.4 0.1 0.1
0.3426 0.0658 <.0001 0.2359
26.4 19.8b 3.9 1.3
26.7 21.32 4.7 1.3
0.1 0.3 0.1 0.1
0.1698 0.0086 0.002 0.8001
26.6 21.3a 4.6 1.42
26.5 19.8p 4.0 1.3
0.1 0.3 0.1 0.1
0.7632 0.0109 0.0111 0.1481

Means in the same colum within a factor with different superscript letters are significant differences (P < 0.05)
CL-Cooking loss, SF-Shear force, DM-Dry matter, CP-Crude protein, EE-Ether extract, BG-Boer x Gogo, MG-Malya x Gogo

4. Discussion

This study evaluated the effect of supplementing Faidher-
bia albida pods as main protein source in comparison to sun-
flower-based diet and grazing without supplementation on
slaughter characteristics, non carcass components, meat
quality and proximate composition of meat of two goat
Crosses.

4.1. Carcass Characteristics

Supplementation in goats with acacia pods or sunflow-
er-based concentrate increased meat yield slaughter body
weight, empty body weight and hot carcass weight. Increased
carcass weights resulting from concentrates supplementations
to goats have been reported by different studies. The study of
Small East African goats and their crossbreds with Norwegian
goats [2, 13]. The study of Afar goats of Ethiopia [23]. Mu-
bende goats of Uganda [24]. Similar patten was observed by
Asizua on the study of growth performance and carcass of
supplemented Mubende x Boer crossbred [4]. The study on
Oman goats showed an increased slaughter weight, carcass
weight, empty body weight and dressing percentage with
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increasing level of metabolisable energy in concentrate diets
[25]. The increased proportions of these carcass components
suggest a decreased proportion of non-carcass components at
higher body weights. For the case of Acacia pods, findings in
the current study concur with the observations of Gebru [26].
In the study by Gebru goats supplemented with a maximum
mixture of 210 g DM/day/goat of Acacia albida pods (syn-
onymous with Faidherbia albida pods) exhibited higher
slaughter body weight, empty body weight, hot carcass weight,
and dressing percentages than goats that received either no
supplementation or lower levels of supplementation [26]. The
results are also in agree with the finding, reported that sup-
plemented goats exhibit higher hot carcass weights than non
supplemented (grazing goats) in studies conducted on Somali
goats and Ethiopian Central Highland goats [27, 28].

The higher SBW, EBW and HCW of the MG crosses
compared to BG crosses in this study do not aligns with dif-
ferent studies reported best performance in meat attributes of
Boer crosses compared to indigenous and other goat crosses
[29, 30]. Poor adaptability of Boer crossbreds to local envi-
ronments can be the major challenge [31]. Boer goats face
several challenges in arid, semi-arid and tropical harsh envi-
ronments despite the hardiness [32, 30]. When subjected to
heat stress Boer and their crosses has been associated with
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decreased feed intake, body weight loss and poor meat quality
as the animals attempt to reduce metabolic heat production
[33, 34]. Furthermore, studies have shown that Boer goats
may exhibit higher stress responses during handling compared
to indigenous breeds, highlighting potential challenges in
adaptability to certain management practices [34, 30]. Malya
is a blended goat developed in Tanzania, for the same purpose
being able to tolerate the harsh tropical environment. Hence,
crossing Malya and Gogo has synergistic effect on adaptabil-
ity [35, 36]. Male goats exhibited higher SBW and EBW in
agree with many studies such as those by Mahgoub [7]. This is
attributed to the fact that, male goats have a larger frame,
more muscle mass, and greater bone density [37]. Testos-
terone promotes muscle growth and feed efficiency, allowing
bucks to gain weight faster, while females allocate more en-
ergy toward reproduction (pregnancy, lactation) rather than
pure body mass [37].

4.2. Dressing Percentages

DP is a key metric in meat production that reflects the
proportion of an animal’s body that results in usable carcass
after slaughter as affected by diet, breed and sex. DP values on
the empty body weight basis were higher than on slaughter
weight basis similar to findings of most other studies [27, 28].
This is indicative of the influence of gut content on dressing
percentage. Ingesta constitute a large proportion of the body
weight even when the animals are fasted for long hours [38].
Gut fill could constitute 20-22% of live weight. In this study
gut fill ranged between 14-16% due to the fact that both
breeds are meat cross breed [39].

Diet comprising acacia pod synonymous Faidherbia albida
improved dressing percentage than commercial diet and
grazing non-supplemented this was in agree with the finding
of Hidosa [40]. Hidosa reported higher dressing percentages
of Woyto-Guji goats fed acacia pods than those fed hay and
commercial supplement [40]. Generally supplemented goats
had higher dressing percentage than non supplemented graz-
ing goats consistent with different studies [41-44]. This can be
attributed to better nutrition in terms of energy and protein
intake which result in improved feed efficiency.

4.3. Non Carcass Characteristics

Information on yield of non-carcass components of animals
is important especially in developing countries where they are
more valuable for the households [2]. Genotype significantly
influence weight of non carcass components of goat breeds
[45]. A study evaluated non-carcass characteristics of Central
Highland goats and their crosses with Boer goats under dif-
ferent supplementation levels, reviled that Boer crossbred
exhibited higher total non-carcass components [46]. A similar

trend was observed on Mubende>Boer crossbred goats [4, 47].

A contradicting finding of this study may be attributed to
better growth performance of Malya x Gogo goats charac-
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terized by higher final body weight, total weight gain, growth
rate, and slaughter weight. All traits positively correlated with
increased non carcass component's weight. The lower non
carcass components weights observed in BG crosses was due
to their poor adaptability to ecological conditions of the study
location [34, 30].

Supplemented goats exhibited significantly heavier total
non-carcass components compared to non-supplemented
goats. This difference can be attributed to improved nutrient
intake, which promotes the development of internal organs
and greater deposition of internal fat reserves. Enhanced nu-
tritional status also supports higher blood volume and de-
velopment of external organs such as feet, head and skin.
These findings are supported by several studies which report
that dietary supplementation leads to significant increases in
the weight of total non-carcass components [48, 49]. These
results indicate that strategic supplementation not only im-
proves growth performance but also enhances the physiolog-
ical development of both carcass and non-carcass body
components in goats.

Female goats exhibited higher total non carcass compo-
nents than male, the finds were similarly to different reports,
reported that female goats tend to exhibit heavier total
non-carcass components than their male counterparts [7]. This
difference is primarily attributed to sex-based physiological
and hormonal differences, which influence organ size, fat
deposition, and gut fill [48].

Percentage non carcass proportional to slaughter weight did
not differ significantly among dietary treatments. Similarly, to
findings of Atiba [48]. Reports on the study indicated that
although supplementation increased total organ weights, the
percentage contribution to slaughter weight was not signifi-
cantly different between supplemented and control goat
groups (non supplemented). Increasing supplement levels (0.5%
to 1.5% BW) increase non-carcass weights, but their relative
percentage to slaughter weight shows minimal variation [30].
Dietary supplementation usually increases the absolute (total)
weight of non-carcass components, it does not always sig-
nificantly affect the percentage of non-carcass components
relative to slaughter weight, due to the fact that carcass and
non-carcass components tend to increase with better nutrition.

Findings of this study indicated that BG had significant
higher parentage of non carcass to slaughter body weight than
MG, contradicting to different studies indicating that there is
no significant different for percentage of non-carcass com-
ponents relative to slaughter weight on different breeds, the
only significant difference is on total non carcass. Boer goats
have heavier carcasses but no significant differences in
dressing percentages or relative carcass to body weight yields,
implying that no carcass proportions remain stable as well
[50]. While “2Boer crossbreds have heavier non carcass
component weights than indigenous goats, the non carcass
component weight relative to empty body weight (slaughter
weight) is similar across genotypes [47]. Asizua demonstrated
greater absolute yields of viscera and organs in crossbreds but
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comparable percentages relative to empty body weight be-
tween Boer cross and indigenous lines [4]. The observed
findings of this study may be attributed to the fact that T3
goats grazed/browsed under low quality forage without sup-
plementation also T1 had higher fibre intake, their carcass
muscle failed to reach their genetic potential, but organs and
gut mass still grew, skewing the non-carcass percentage up-
ward [7].

Female goats had higher percentage of non carcass to
slaughter body weight in align with studies by Mtenga [15] in
Tanzania on indigenous goats reported that females had about
54-58% carcass yield, while males had about 57-61%,
meaning females had a higher non-carcass proportion. Female
goats generally have a higher percentage of non-carcass
components relative to slaughter body weight than males due
to several physiological and anatomical factors. They retain
reproductive organs such as the uterus and ovaries, which
contribute to non-carcass weight [15].

4.4. Cooking Loss, pH and Shear Force

Meat quality attributes are determined by many intrinsic
and extrinsic factors. Cooking loos shear force, pH and
chemical composition are among intrinsic factors. The study
aimed to evaluate effect of type of protein source, breed and
sex on the above factors. The results indicated no significance
difference of immediate post slaughter pH between dietary
treatments. However, the pH values were within the range of
5.94-6.30 obtained by Simela [51], indicating that animals
were not excessively stressed before slaughter. The findings
are also in agree with pH value of 6.57 for small east African
goats recorded 45 minutes post slaughter [52].

The present results on cooking loss are comparable to low
cooking loss of 16.95% for goat meat from Boer x Spanish
goats [53]. In addition, muscle pH also has shown to affect
cooking loss that an increase in pH leads to a reduction in
cooking loss. Hence, other studies reported a range of 26.5 to
29.2% in muscles with pH of 5.5 to 5.6 from different breeds
of goats [54, 55]. This observation is observed for goats under
T2 with highest pH 6.29 and lowest cooking loss of 20.64%.

Dietary supplementation, particularly with protein con-
centrates, can reduce cooking loss in goat meat, enhancing its
water holding capacity and overall quality in agree with [56].
Generally, meat with a shear force values that exceed 55 N
would be considered as objectionably tough both by a trained
sensory panel and by consumers [57, 58]. Therefore, the
pooled shear force values obtained in the present study for the
muscles from experimental goats on different dietary groups
can be considered acceptably tender. T3 had higher shear
force (less tender meat) than supplemented goats (T1&T2) in
agreement with different findings concluded that dietary en-
ergy intake affect meat tenderness [49].

The high shear force obtained in T3 (grazing goats) could
be attributed to increased muscle activity which influence
muscle fiber composition. Increased activity enhanced oxi-
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dative muscle fibers, potentially affecting meat tenderness.
However, excessive activity could lead to muscle hypertrophy
and tougher meat for grazing goats than non-grazing [59]. The
results further show that MG crosses had higher pH which in
turn can affected cooking loss and shear force by lowering CL
and shear force agree with Madruga, reported higher ultimate
pH lowered CL and shear force in different breeds of goats
[54]. Effects of pH values on goat’s muscles where high pH
values cause protein denaturation in the muscle and lead to
shrinkage of myofibrillar components. Consequently, lesser
amount of fluids expelled from muscle fibre, because the
water is tightly bound in the muscles [55].

Male goats had higher shear force than female. in agree
with finding of Simela [60], in the study of effect of sex, age,
and pre slaughter conditioning on pH, temperature, tenderness
and color of indigenous South African goats. The tenderness
of female goat meat is due to lower collagen cross linking,
smaller muscle fibers, higher fat content, and lower testos-
terone levels. These factors collectively lead to softer, juicier
and more tender meat compared to males [61].

4.5. Carcass Chemical Composition

The observed higher levels of fatness expressed as ether
extract in carcasses for concentrate supplemented goats, are
basically due to higher intake of energy. These findings agree
with various reports comparing effects of dietary energy
density on carcass composition [2, 62]. Concentrate supple-
mentation of protein supplement increase fat composition of
the carcass [15]. Supplemented goats had higher carcass
protein than non supplemented goats which is in agreement
with findings of [63, 39]. Goats that received higher propor-
tions of energy and protein experience better muscle devel-
opment, improved nitrogen balance and enhanced feed effi-
ciency, all of which contributed to higher protein content in
their meat. Ash and dry matter were similarly to different
reports that the two parameters are not significantly affected
by diet [2, 63, 39,].

Female obtained higher carcass fat and ash content; the
findings are in agree with Johnson [58]. Female goats typi-
cally exhibit higher carcass fat percentages compared to males
due to hormonal differences, with estrogen promoting fat
deposition while testosterone encourages lean muscle growth.
Females also have a lower metabolic rate, store fat for re-
productive needs and tend to grow slower with more fat ac-
cumulation. Higher proportion of CP in male than female was
due to the fact that males are leaner, more muscular, and
hormonally inclined to build protein rather than store fat [64].

5. Conclusion

There were no significance differences on non carcass
components and important carcass chemical composition
between goats supplemented with concentrate made up of
Faidherbia albida pod as the main protein source and those
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supplemented with concentrate made up of Sunflower seed
cake as the main protein source. Supplementation lead to
better carcass characteristics and increased non carcass
components compared to grazing/browsing goats.

Non supplemented grazed goats had poor meat quality at-
tributes. MG goats showed better carcass characteristics, non
carcass characteristics and overall meat quality in comparison
to BG though this can be contributed by poor genetic adapt-
ability of BG to local environments. Male goats were ob-
served to have better carcass characteristics while female had
more non carcass components. Meat quality was observed to
be similar among the sex of goats.

Faidherbia albida pods can serve as an effective alternative
to commercial supplements for improving meat yield and
quality in goats. Their high protein content, and digestibility
enhance feed intake, growth performance, and carcass char-
acteristics, making them a sustainable and affordable option
for smallholder farmers in tropical regions.

Based on the findings of this study, it is recommended that
another study should be done in a way than all goats should be
allowed to graze freely and then receive targeted supple-
mentation with either Faidherbia albida pods or sunflower
seed cake as main protein source. This approach ensures that
animals benefit from natural forage intake while still receiv-
ing the necessary nutrients to support growth and carcass
development. This combined grazing and supplementation
strategy supports sustainable and cost effective goat produc-
tion under smallholder and extensive systems.

Based on the outcomes of this study, it is recommended that
supplementation with Faidherbia albida pods be further ex-
plored and tested at different inclusion levels to determine the
most effective and economical dosage for optimal goat per-
formance in semi-arid conditions in Tanzania.
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