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Abstract 

This study was conducted to investigate the effect of age on internal organs characteristics and to 

predict the weights of these organs using body weight in white Fulani cattle. Nine male white 

Fulani cattle who were grouped in three age classes (3-3.5, 4-5, and 5.5-6.5 years) were used in 

this study. Data on internal organs (intestine, empty stomach, kidney, liver, heart, spleen and testis) 

were gotten and models for internal organs were also derived. One way analysis of variance was 

used to analyze the data obtained. Age significantly (P<0.005) influenced all the internal organs 

studied, with the organs increasing in weight as the animal advanced in age. The proportions of 

each internal organ with the live body weight were the same in all the age groups. The correlation 

coefficient between live body weight and internal organs were positive and highly significant 

(P<0.001) with correlation coefficient (r) ranging from 0.63-0.99, 0.62-0.99 and 0.63-1.00 for age 

groups 3-3.5 years, 4-5 years and 5.5-6.5 years respectively. Simple linear regression analysis 

showed that internal organs could be predicted accurately from live body weight at different ages 

studied. The highest R2 (1.00) was obtained when live weight was used to predict empty stomach 

weight in the 5.5-6.5 years age group. The results from the studies suggest that internal organs 

could be estimated more accurately by live body weight. 
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1.0 Introduction 

The importance of cattle both to individual and to the country at large cannot be over emphasized 

and this has led animal breeders and other research scientist to intensify research on how to 

improve the productivity of this group of animal species (Akpa et al., 2010; Alphonsus et al., 

2016). It is therefore, necessary to determine the potentials of internal organs as meat aside from 

the normal carcass. 



I.M. Sam, et al.        AJAFS 6 (3) (2022) 133- 141 

 

134 
 

Organ weight is one of the tools used by researchers in the areas of physiology and toxicology to 

assess animals’ reactions to certain set of conditions. Organ weights also play an important role in 

animals’ energy requirements (Andrade et al., 2020). Organ meats also known as offals refers to 

that part that is removed aside from the carcass when the animal is slaughtered, they include tail, 

feet, and testicles (Seymour, 2017). Internal organs include intestine, empty stomach, kidney, liver, 

heart, and spleen. Organ meat carries a lot of benefits when consumed in addition to its nutritional 

values. Organ meat are not considered as staple in the western diet (Seymour, 2017), but regarded 

as delicacy in the African Continent. Organ meats carries a lot of benefits when consumed, their 

vitamin and other nutritional value are very high (Calton, 2010). 

Internal organs are very rich in nutrients particularly protein, mineral and vitamin; this is 

particularly seen in the wild. Wild animals eat the liver of their prey first before other parts 

(Seymour, 2017).  

Organs weight has been reported to have a relationship with body weight of animals.  Brown and 

Southern (1984) reported that actual weight on organ of breeder toms increased as age and body 

weight increased. Ajaji et al. (2012) determine the influence of organ weight on body weight of 

grasscutter and reported a very highly and positive correlation between testis and the body weight. 

In pigs, highly significant age influence was obtained for absolute and relative weights of liver, 

kidney and heart (Essien & Fetuga, 1987). In another study, highly positive correlations were 

observed between organ weights and weights of empty body and lean-body-mass. In Black Bengal 

goats it was observed that increase in body weight caused a proportionate change in organ weight 

(Nova, 2022). 

Body weight plays an important role in meat animals because it relates with income (Cam et al., 

2010; Riva et al., 2004). It is also used as selection criteria and economical profit; particularly 

because of the balanced relationship between body weights, body measurements and organs (Cam 

et al., 2010). 

It is important to know the body weight and organ weights of animals to be able to estimate the 

slaughter weight, amount of feed to be given as well as the doses of drugs to be given during 

treatments. (Machila et al., 2008; Ulustas et al., 2002). Visual appraisal of the animals is what most 

farmers and cattle traders adopt to estimate body weight and organ weights of animals, and this is 

subjective method whose correctness rely on the farmer or traders experience. 

Body weight has a very close relationship with organ weights and it’s the most accepted means 

use in predicting these parts in cattle (Yan & Guanghui, 2007). This method is easy to use, accurate 

and consistent as such most predictive models are based on this characteristic alone or in 

combination with others.  

Organ traits play a very important role in the cattle industry especially with payment of premium 

for specific parts of carcass (Robinson, 2005). The preference of consumers to meat that is less in 

cholesterol has led to more people craving for organ meat. There is need for better understanding 

of the relationship between body weight and visceral organs. Therefore, the objective of this 

research was to evaluate the effect of slaughter age on organ characteristics of white Fulani cattle 

and also to estimate the weight of these organs using live body weight. 
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2.0 Materials and Methods 

2.1 Location of Experiment 

The experiment was carried out at the Akwa Ibom State University Commercial Farm Abattoir 

Obio Akpa Campus Oruk Anam Local Government Area, Akwa Ibom. The location lies between 

latitudes 50 17ʹ N and 70 27ʹ N and longitudes 70 30ʹ E and 70 58ʹ E of the Greenwich Meridian. 

The climate is typically humid tropical with relative humidity ranging from 56.01 to 103.83 % and 

an annual rainfall ranging from 1680 mm to 1700 mm with annual temperature ranges of about 

220⸰C to 370⸰C (Wikipedia, 2022). 

 

2.2 Experimental Animal and Management 

 Nine white Fulani cattle (bulls) of different ages at slaughter were used in the study. The animals 

were obtained from the Akwa Ibom State University commercial cattle farm. The animals were 

managed under semi-intensive system in which the animals were allowed to graze during the day 

and housed at night. The cattle grazed on natural pasture, mixed pasture and fallow land in and 

around the university environment, clean drinking water was also provided for animals when 

needed. The age of the animal was identified through the dental identification method by carefully 

counting the number of permanent incisors. 

 

2.3 Slaughter procedure 

Prior to slaughter the abattoir was normally swept and washed with clean water in order to get rid 

of dirt and sand. The animals were usually walked down to the abattoir area during early morning 

grazing in which the animal to be slaughter were carefully restrained using halter restrain and fell 

down, while others were always return to the pen. The animals were usually rinsed with clean 

water in order to get rid of sand and other contaminant, after which, they were carefully slaughtered 

by the Commercial Farm butcher, by severing both jugular veins and carotid arteries with a sharp 

knife without stunning. After complete bleeding the head were removed at the atlanto-occipital 

joint and weighed. Blood was usually collected and weighed after the animal stopped bleeding, 

the hide was cut along the limbs and down the abdomen then removed manually and weighed. The 

fore and hind feet were removed with knife at the proximal end of the metacarpal and metatarsal 

joints, respectively and each of them was weighed with its hide cover. The tail was separated at 

the first inter-coccygeal articulation and weighed. After dressing and evisceration, the internal 

organs and offal (intestine, empty stomach, kidney, liver, heart, spleen and testis) were individually 

weighed. The carcass was usually dissected into different parts (left and right thigh, rib cage, 

pelvic, waist, cervix etc.) of which were later trimmed or debone to separate the beef from the 

bones. The weight of the different body parts was carefully weighed alongside with the weight of 

the blood, alimentary tract (gut filled), internal and external offal were usually added to obtain the 

live weight of the animal as there was none availability of scale to take the weight of the animal 

before slaughter. The carcass weight was usually obtained by subtracting the weight of alimentary 

tract, internal and external offal weight by the live weight. 
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2.4 Data collection 

The animals were conducted into the crush by trained herdsmen, the live weight was taken. The 

animal was slaughtered, and then all the needed visceral organ parameters were weighed with the 

use of a weighing scale (Metis Electronic Weighing Scale, Capacity 20 kg).  The visceral organs 

were intestine, stomach, kidney, liver, heart, lungs, spleen and testis. 

2.5 Statistical analysis and model 

Data collected during the experiment were subjected to one way analysis of variance (ANOVA) 

using SPSS version 23.0 (SPSS, 2005). Significant means were separated using Duncan Multiple 

Range Test of the same package. The degrees of correlation between pair wise metric variables 

were computed within each age bracket and they were also generated using SPSS. 

The linear regression model adopted was: 

 

 𝑌𝑖𝑗 = 𝑎 + 𝑏𝑥 + 𝐸𝑖𝑗 

 

Where: 

Yij = the dependent variable (intestine, empty stomach, kidney, liver, heart, spleen and testis) 

a = The intercept of the regression line on the Y- axis  

b = The regression coefficient associated with the independent variable,  

x = Independent variables (live body weight) 

Eij= Random error  

 

 

3.0 Results and discussion 
3.1 Effect of age on Internal offal of White Fulani Cattle 

 

The proportion of internal offal to the live weight of white Fulani is shown in Table 3.1.  The 

results showed that live weight and all internal offal’s (intestine, empty stomach, kidney, heart 

spleen and testes) studied were significantly (F<0.05) influenced by age. 

Animals slaughter at the age between 5.5 – 6.5 years had significantly (p<0.05) higher values in 

all the parameter measured (248.97, 6.83, 6.67, 0.63,3.03, 0.96, 2.00 and 1.40 for live weight, 

intestine, empty stomach, kidney,liver, heart, spleen and testis respectively) than animals in age 

group 3-3.5 and 4-5years which were statistically similar in all the internal offals measured. 

Sam & Usoro (2022) had similar results when they compared carcass and meat characteristics of 

white Fulani cattle of different age class. The finding of this study was in agreement with reports 

of Polidori et al. (2015) who concluded that carcass weight increase in animals slaughtered at an 

older age. 

Both the live weight and Internal offals measurements increased as age increases, indicating that 

the studied population were in good health conditions. 
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The proportion (%) of each internal offal weight to live body weight is shown in Table 3.2. The 

results showed that the proportion (percentages) of each internal offal weight to the live body 

weight remain the same in the three-age group studied. This indicates that irrespective of age of 

the animal the proportion or percentage of a particular internal organ weight to live body weight 

remains the same. 

Table 3.1: Effect of Age on Internal offal weight of white Fulani cattle 

 

Parameters (Kg) 

                                             Age(Years) 

3-3.5 4-5 5.5-6.5 

Live weight  248.97±23.35b 284.73±78.81b 389.1714.45a 

Intestine 6.83b±0.76 7.33b±0.76 8.00a±0.050 

Empty stomach 6.67±1.15 8.67±4.04 12.7±4.16 

Kidney 0.63b±0.11 0.60b±0.45 1.66a±0.28 

Liver  3.03b±0.05 3.43b±1.36 5.40a±0.45 

Heart 0.96b±0.15 1.13b±0.15 2.00a±0.10 

Lungs 2.00b±0.01 2.50b±0.08 3.80a±0.02 

Spleen 0.66±0.28 1.00±0.00 1.13±0.32 

Testis 1.40b±0.17 1.63b±075 2.20a±0.34 

 

Table 3.2:  Proportion of Internal offal weight to live weight in white Fulani cattle 

 

Parameters 

                                 Age(Years) 

3-3.5 4-5 5.5-6.5 

Live weight(Kg) 248.97±23.35b 284.73±78.81b 389.17±14.45a 

Intestine % 2.34±0.01 2.57± 0.12 2.05±0.11 

Empty stomach % 2.67± 0.03 3.04±0.01 3.26±0.03 

Kidney % 0.25±0.11 0.21±0.02 0.42±0.22 

Liver % 1.22±0.12 1.20±0.22 1.39±0.03 

Heart % 0.39±0.12 0.40±0.01 0.51±0.04 

Lungs % 0.80±0.01 0.88±0.11 0.98±0.12 

Spleen % 0.27±0.22 0.35±0.03 0.29±0.01 

Testis % 0.56±0.11 0.57±0.13 0.56±0.21 
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3.2 Correlation between live body weight and internal organs in white Fulani cattle 

Table 3.3 shows the correlation between live body weight and internal offals in white Fulani cattle. 

The results indicates that live weight had high positive (P<0.001) correlation with all the internal 

organs measured in all the three age groups. This result agreed with the reports of Sam and Usoro 

(2022) who reported mean carcass weight of white Fulani cattle to be significantly correlated with 

live weight. In broiler chicken, Alphonsus et al. (2012) reported a highly significant (p<0.01) and 

positive correlation between all the performance and carcass characteristics (r = 0.56 to 0.99). The 

results of this study indicate that selection or improvement in live weight will lead to corresponding 

improvement in internal organ traits. 

The models or prediction equation showing prediction of internal organs from live body weight is 

also shown in Table 2.3. The result indicates that, live body weight predicted the internal organ 

weight perfectly based on R 2 values obtained from the analysis. In the 3-4.5years age group, the 

R 2 values ranged from 0.39-0.97 in all the internal organs studied. The highest coefficient of 

determination value (R 2) was obtained in empty stomach, kidney and liver (0.97), other R 2 values 

were equally very high except for heart whose value was moderate (0.39). 

In the 4-5 age group, the R 2 value ranged from 0.34-0.99 with the highest R 2 obtained for lungs, 

spleen and testis (0.99). Apart from heart which had moderate R 2 value (0.34) all other internal 

organs had very high R 2 values. 

Similar trend was observed in the 5.5-6.5 age group, however in this group the highest R 2 values 

was obtained in lungs. The results obtained from this study shows that 34-100% of the variance in 

the internal offal parts were explained by the model. Thus, suggesting that internal organs could 

be estimated accurately by the use of live weight. Therefore, the equations generated in Table 3 

may be used to predict the internal organ traits of white Fulani cattle at different ages. 
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Table 3.3: Internal offal prediction using live weight at different ages 

Age Parameter Prediction equation R R2 

3-3.5 Stomach TW=-14.52 + 0.009LW 0.99*** 0.97 

 Kidney KID=2.75 – 0.01LW 0.99*** 0.97 

 Liver LIV=1.97 + 0.004LW 0.99*** 0.97 

 Heart HRT=-0.831 + 0.07LW 0.63** 0.39  

 Lungs LGS=0.250 + 0.007LW 0.93*** 0.88 

 Spleen SPL=4.119 – 0.14LW 0.64*** 0.71 

 Testis TES=0.293 + 0.005LW 0.84*** 0.92 

 Intestine INS=-6.369 + 0.50LW 0.86*** 0.74 

4-5 Stomach TW=-5.353 + 0.049LW 0.95*** 0.91 

 Kidney KID=-0.586 + 0.004LW 0.71** 0.80 

 Liver LIV=-1.538 + 0.017LW 0.99*** 0.99 

 Heart HRT= 0.621 + 0.002LW 0.62*** 0.34 

 Lungs LGS=-0.650 + 0.011LW 0.99*** 0.99 

 Spleen SPL= 0.543+0.002LW 0.99*** 0.99 

 Testis TES= -1.096 + 0.010LW 0.99*** 0.99 

 Intestine INS= 5.357 + 0.07LW 0.71*** 0.70 

5.5-6.5 Stomach ST=-99.027 + 0.287LW 1.00 1.00 

 Kidney KID=-0.367 + 0.005LW 0.66*** 0.77 

 Liver LIV=10.726 – 0.014LW 0.63*** 0.78 

 Heart HRT=1.316 + 0.002LW 0.65*** 0.36 

 Lungs LGS= -3.28 + 0.018LW 0.99*** 0.99 

 Spleen SPL=0.190 + 0.002LW 0.51*** 0.71 

 Testis TES=-6.787 + 0.23LW 0.97*** 0.94 

 Intestine INS=-4.945 + 0.033LW 0.97*** 0.93 
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4.0 Conclusion 

The study indicated that there were significant differences in all the internal organs studied in white 

Fulani bulls, across the three age classes. Advancement in age also led to increase in organ weight. 

Organ´s characteristics were predicted accurately using the live weight predictors. Thus, 

suggesting that live weight is a reliable index for improvement of organ characteristics in white 

Fulani bull. 
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