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This study appraised the effect of six 

different diets, control (D1), antibiotic 

fortified diet (D2), yeast fortified diets at 

2.5g and 5.0g (D3 and D4) and yeast + 

lactic acid bacteria fortified diets at 2.5g 

and 5.0g (D5 and D6) on the physical and 

sensory qualities of West African Dwarf 

(WAD) buck goat meat using a completely 

randomized design. Eighteen yearling 

buck goats were used for this study with 

final mean weight was 11.36±1.45kg. 

After the growth trial, bucks were fasted 

for 18 hours, with access to clean water, 

then bled and dressed conventionally. 

Meat tissues were analyzed for chemical 

composition and two muscles-Semi-

tendinosus (ST) and Longissimus dorsi 

(LD)-were assessed for sensory qualities. 

The results showed that colour, marbling, 

temperature and water holding capacity 

were affected (P<0.05) by the diet effect 

with meat from D6 being least. Moisture, 

crude protein, ash, ether extract and 

cholesterol of meat samples were also 

affected (p<0.05) by the diet. The colour, 

juiciness, tenderness and overall 

acceptability of LD excised buck meat was 

affected (P<0.05) while that of ST saw all 

its organoleptic qualities affected (P<0.05) 

by diet effect with those of D6 being least. 

The results showed that probiotics affected 

the fat content of meat samples and 

elicited a reduction in the sensory quality, 

as evident in meat samples from bucks fed 

yeast and lactic acid bacteria fortified diet 

at 5g/day. 
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Meat is described as an important edible 

component originating from live animals 

utilized as food by man. Notable amongst 

these animals are cattle (beef), sheep (mutton), 

goat (chevon), pig (bacon) and chicken (Arain 

et al., 2010). However, cattle, sheep and goats 

are major sources of red meat consumed in 

Nigeria. Goat meat is certainly a daily source 

of protein in human diet especially in south-

south zone of Nigeria. Compared to other 

ruminants, mutton  is lowest in fat and 

cholesterol content (El-Waziry et al., 2011), 

but this is a disadvantage in terms of juiciness, 

flavor and tenderness. In recent years, the 

utilization of probiotics (containing bacterial 

and yeast, either single or in mixture) have 

received great/increased attention. The reason 

for this concern is based on the risk of 

accumulation of residues in animal products as 

a result of using antibiotics as a feed additive 

(Soren et al., 2012). Several authors have 

reported on the effect of probiotics on 

ruminants to include increased weight gains 

(Lesmeister, 2004; Antumovic et al., 2006; 

Haddad and Goussous, 2005; Bis-Souza et al., 

2020), heavier carcass yield (Belewu and 

Jimoh, 2005; Huck et al., 2000), physical and 

organoleptic or sensory qualities of sheep 

(Adewumi et al., 2014). However, the results 

obtained from probiotic inclusion in ruminant 

diets have not been consistent (Whitley et al., 

2009 and Titi et al., 2008). The objective of 

this paper was to evaluate the effects of 

probiotic fortified diets on the physical, 

chemical and sensory qualities of goat meat. 

 

MATERIALS AND METHODS  

Study Area 

The experiment was conducted at the 

University of Uyo Teaching and Research 
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farm and Laboratory of Department of 

Animal Science, University of Uyo, Uyo 

the capital of Akwa Ibom State is located 

at latitude 502 60N and longitude 70 55 60E 

while the altitude is about 38m above sea 

level and a mean rainfall of 3115mm and 

monthly sunshine of about 3 hours 31 

minutes. The mean temperature is about 

270C and relative humidity of about 79% 

(Afangideh et al., 2005). 

Experimental diets and animals:  

Concentrate was formulated consisting of 

cassava peel, brewers dried grains, palm 

kernel cake, limestone, salt and premix 

into six dietary groups. From the lot of 

thirty West African Dwarf bucks used for 

the growth study, eighteen animals were 

fasted for 18 hours (that is three bucks per 

group). The six dietary groups (control 

(DI), antibiotic (D2), yeast at 2.50g and 

5.00g/day (D3 and D4) and yeast + lactic 

acid bacteria at 2.50g and 5.00g/day (D5 

and D6) plus Panicum maximum forage. 

The animals were managed in separate 

pens with approval from the Departmental 

ethical committee on animal welfare, 

University of Uyo, Uyo. 

Chemical analysis: 

The bucks were weighed, slaughtered and 

meat samples were analyzed for their 

physicochemical characteristics such as 

colour, marbling, temperature, water 

holding capacity, moisture, crude protein, 

ash, ether-extract and cholesterol as 

described by Okubanjo et al. (2003), Ukah 

et al. (2006), and AOAC (1990). Samples 

(tissues- Longissimus dorsi and Semi-

tendinosus) for sensory evaluations were 

evaluated on a 9 point hedonic scale for 

colour, flavour, juiciness, tenderness and 

overall acceptability as described by 

AMSA (1978). 

Statistical Analysis 

Data obtained were analyzed using 

analysis of variance (ANOVA) procedure 

of SAS (1999) in a completely randomized 

design (CRD) while differences between 

means were determined using the Duncan 

Multiple Range Test. T-test was also used to 

test for differences between the two tissues on 

sensory evaluation. 

RESULTS   

Table 1 shows the weights of slaughtered 

bucks fed probiotics fortified diets. There were 

no altered effects in the parameters assessed in 

terms of slaughtered weight, empty body 

weight, hot carcass weight and dressing 

percentage. Treatment had no effect on the 

parameters measured. 

The physical qualities of bucks meat are 

presented in Table 2. Colour, marbling, 

temperature, water holding capacity and pH at 

24 hours were significantly different (P<0.05) 

as a result of diet effect on buck meat. Meat 

sample from animals fed D6 recorded the least 

for colour and marbling score. Marbling 

reduced with an increase in probiotic 

fortification. Water holding capacity was 

highest for the D1 and D2 (77.00% and 

75.50% respectively) as against the probiotic 

fortified diets meat samples that ranged 

between 54.00 to 69.00%. 

Chemical composition of meat samples from 

WAD goats fed probiotics are presented in 

Table 3. All parameters measured showed 

significant differences (P<0.05). Crude protein 

was higher for meat samples from bucks meat 

on probiotic fortified diets as against those of 

control and D2. Ether extract decreased with 

increased inclusion of probiotics. Control and 

D2 were similar but different from D4, D5 and 

D6. 

Table 4 presents the organoleptic qualities of 

meat tissues (LD and ST) from WAD bucks 

fed probiotics. Apart from aroma and flavour 

all other parameters were affected by diet for 

Longissimus dorsi tissue. For the semi-

tendinosus tissue, all parameters were affected 

by the diets with samples from D6 being the 

least (P<0.05) throughout (for both tissues). 

In terms of overall acceptability meat samples 

from D4 recorded the highest (8.00) for LD 

while for ST meat sample from D5 and D1 

(7.00) had the most score. 
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Table 1: CarcassWeights of WAD buck fed probiotics 

Parameters D1 D2 D3 D4 D5 D6 SEM 

Fasted body weight 9.87 9.77 9.42 9.87 10.17 9.67 0.79 

Slaughter weight  9.30 9.50 9.32 9.65 9.98 9.33 0.78 

HCW 4.47 4.36 4.33 4.56 4.52 4.63 0.39 

Dressing% 45.23 44.63 46.40 46.21 44.44 47.77 1.62 

D1-Control; D2-Antibiotic; D3-yeast 2.5gld; D4-yeast 5.ogld; D5-yeast + LAB 2.5gld; D6-

yeast + LAB 5.0gld; HCW-hot carcass weight. 

Table 2: Physical qualities of WAD buck meat 

Parameters D1 D2 D3 D4 D5 D6 SEM 

Colour 6.33a 6.67a 5.67b 6.00ab 6.00ab 5.67b 0.27 

Marbling 7.33a 6.67abc 7.00ab 6.33bc 6.33bc 6.00c 0.27 

Temperature oC 35.07bc 34.03c 35.73ab 34.73bc 35.27ab 36.33a 0.36 

WHC 77.00a 75.50a 69.00ab 58.50ab 58.00ab 54.00ab 6.99 

pH 24hr 6.09 6.07 6.02 6.06 6.07 6.06 0.03 

abc, means on the same row bearing different superscripts differ (p<0.05) significantly; D1-

Control; D2-Antibiotic; D3-yeast 2.5gld; D4-yeast 5.ogld; D5-yeast + LAB 2.5gld; D6-yeast 

+ LAB 5.0gld; WHC-Water holding capacity, colour was on a seven point scale and marbling 

was on a ten point scale. 

Table 3: Chemical composition of meat samples 

Parameters D1 D2 D3 D4 D5 D6 SEM 

Moisture 71.44bc 70.60cd 72.78a 69.84d 71.84b 72.31ab 0.28 

Crude protein  20.36b 19.82b 22.73a 24.25a 24.89a 24.14a 0.67 

Ether extract 12.23a 12.57a 11.35ab 10.02b 7.98c 6.30d 0.43 

Cholesterol 

mg/100g 

70.74a 69.69ab 71.62a 72.26a 67.34b 65.14b 1.03 

abc, means on the same row bearing different superscripts differ (p<0.05) significantly; D1-

Control; D2-Antibiotic; D3-yeast 2.5gld; D4-yeast 5.ogld; D5-yeast + LAB 2.5gld; D6-yeast 

+ LAB 5.0gld; 

Table 4: Organoleptic qualities of two tissues/muscle 

Longissimus 

dorsi 

D1 D2 D3 D4 D5 D6 SEM 

Aroma 8.00 7.60 7.60 8.0 7.10 6.50 0.89 

Colour 6.70a 6.20ab 5.00b 6.90a 6.90a 5.30b 0.82 

Flavor 7.50 7.40 7.00 7.40 7.30 7.30 0.82 

Juiciness 6.60a 5.90a 6.50a 6.60a 7.30a 3.50b 1.00 

Tenderness 7.60a 7.90a 7.60a 7.20a 7.50a 5.70b 0.76 

Overall 

acceptability 

7.60a 7.40a 7.50a 8.00a 7.30a 6.20b 0.77 

 Semi tendinosus D1 D2 D3 D4 D5 D6 SEM 

Aroma 5.80b 6.10a 5.90b 7.80a 7.10ab 5.70b 1.11 

Colous 5.90a 5.40a 4.80ab 6.90a 6.40a 3.60b 0.96 

Flavor 6.60ab 5.60ab 6.10ab 7.50a 7.40a 5.10b 0.91 

Juiciness 6.40a 5.90a 6.50a 6.50a 5.80a 3.50b 1.02 

Tenderness 6.80a 7.00a 7.40a 6.20a 7.50a 4.30b 0.98 

Overall 

acceptability 

7.00a 6.60a 6.80a 6.40a 7.00a 4.40b 0.92 

abc, means on the same row bearing different superscripts differ (p<0.05) significantly; D1-

Control; D2-Antibiotic; D3-yeast 2.5gld; D4-yeast 5.ogld; D5-yeast + LAB 2.5gld; D6-yeast 

+ LAB 5.0gld; 
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DISCUSSION 

In agreement with the finding of this study 

Whitely et al. (2009) and Titi et al. (2008) 

had reported no changes in weights and 

proportions of carcass cuts due to 

probiotics supplementation of goats and 

Awassi lambs. The dressing percentage 

range was within that reported by Sharma 

(2003) as being of good conformation (43-

48%) for goats. 

 The high score for colour of the 

controls (D1 and D2) meat sample may 

likely be as a result of its high fat content 

which is caused by diet effect. High scores 

for colour have been attributed to feed type 

(Alcalde and Negueruela, 2001). 

Moreover, variation in hue is largely 

affected by pre and post-mortem handling 

of animal and carcass together with 

decline in pH (Matameh et al., 2017). 

Little marbling results in dry and 

flavourless meat while excessive amounts 

will not necessarily increase the level of 

juiciness and flavor over those cuts of 

meat with modest marbling.  

However, in contrast to our finding Kawas 

et al. (2007) had reported no significant 

difference in marbling score of mutton fed 

yeast as a supplement. The lowering of the 

cholesterol content in the meat sample 

may have occasioned the reduction in 

marbling (Bakr et al., 2009). 

The WHC of the meat were affected by 

diets with those of D6 being lowest due to 

high content of water being available in 

free form (Lawrie, 1991). The ability to 

retain water might have been hampered as 

a result of the lowering in marbling score. 

Values reported in this study were close to 

those reported by Moawad et al. (2013) and 

Arain et al. (2010). The pH reported in this 

study (6.02-6.09) is close to that of Simla et 

al. (2004) of a range of 5.88-6.03 for South 

Africa indigenous goats. 

The proximate composition of meat samples 

reported in this study fell within the range as 

reported by Lawrie (1991). The reason for the 

crude fat decrease can be adduced to the 

hypocholesterotemic effect of probiotics 

(Fuller, 1989). Probiotics are known to inhibit 

cholesterol synthesis by direct assimilation 

(Patrascanu et al., 2010). The finding of this 

study is in agreement with Kalavathy et al. 

(2006) who stated that Lactobacillus 

supplementation can reduce cholesterol in the 

carcass and liver as well as fat contents in 

muscles.  

When diets affect body condition or fat 

deposition there is the likehihood it will 

influence the flavour and juiciness of chevon 

(Xazela et al., 2001). Since marbling and 

WHC were affected this altered the 

organoleptic qualities such as juiciness, 

tenderness (meat being less in bound water), 

flavor and aroma (probably as a result of loss 

of nutrients from its exudate). 

For the LD tissues, aroma and flavour were 

not affected while for ST all parameters were 

affected. Cooking might have influenced the 

meat fat not allowing the panelists to detect 

differences in flavour. Juiciness is directly 

related to intramuscular lipids and moisture 

content of meat (Corss et al., 1986). Fat 

content, muscle fibre composition, aging 

regime and cooking are factors that affect 

tenderness (Muchenje, et al., 2008). Meat 

samples from the controls (D1 and D2) were 

tenderer than those of the probiotics (D3-D6). 

Table 5: Comparison between Longissimus dorsi and Semi-tendinosus muscles of WAD 

buck 

Parameter LD ST SEM 

Aroma 7.47a 6.40b 1.01 

Colour 6.17a 5.50b 0.89 

Falvour 7.32a 6.38b 0.87 

Juiciness  6.07a 5.90a 1.01 

Tenderness 7.25a 6.53b 0.88 

Overall acceptability 7.37a 6.37b 0.83 

ab, means on the same row bearing different superscripts differ (p<0.05) significantly 
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Meat samples from D6 were less tender for 

both tissues. In addition, meat sample 

recorded the least for overall acceptability 

and could be attributed to tenderness 

(Moawad et al. 2013).Upon comparison 

between both tissues the longissinusdforsi 

was better than the semi-Tebdinosus for all 

the parameters assured for organoleptic. 

CONCLUSION 
Fortification of goat diet with probiotics 

did not show marked improvement in 

slaughter weights. The physical qualities 

showed a reduction in its contents 

especially for meat samples from buck on 

diet fortified with yeast and lactobacillus 

at 5.00g/day. 

Moreso, cholesterol level was reduced 

markedly by probiotics fortification. The 

reduced fat content affected the 

organoleptic qualities of the meat samples, 

but the Longissimus dorsi performed better 

than the Semi-tendinosus.  

ETHICAL APPROVAL 
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