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INTRODUCTION 

 

Globally, pig production amidst other livestock production cannot be underrated 

(Maes et al., 2020). There is a shift from ruminant animal production to that of 
monogastric animals (Bai et al., 2018), especially pigs, due to increasing demand 

for pork, fast growth, higher returns, and high feed efficiency (Ironkwe and 

Amefule, 2008; Adetunji, 2012). Pigs have also been known for their unique 
characteristics of converting feed and food waste to meat (Ironkwe and Amefule, 

2008). Beyond the production of pork, pig production is crucial in small-scale 

farming (Ogunniyi and Omoteso, 2011). 
One of the main obstacles to pig production is the cost of feed and sustainable 

alternatives to conventional feedstuff in quality and availability (Gaillard et al., 

2020). Feeding costs sum up to about 60 to 80% of the entire cost of producing 

pigs, making it a significant consideration (Aminu and Akhigbe-Ahonkhai, 

2017). Other feed supplies must be investigated in order to address this issue and 
boost production because the staple foods for humans are the same grains used for 

animal feed. The feeding of agro-industrial by-products (AIBPs) and residues of 

crops has been considered (Georganas et al., 2023), as these are not consumed by 
man and can be converted by pigs into desirable meat. This has inspired several 

studies about the utilization of unorthodox feedstuffs that are of low cost and 

readily available. 
Maize (Zea mays), a globally grown grain because of its high productivity for food, 

feed, and chemical purposes (Revilla et al., 2022), yields cobs that can function as 

a feed substituent (Kanengoni et al., 2004). Several attempts have been channeled 
to the utilization of maize cobs in the production of animal feed due to the intense 

human demand for grain (Bozovic et al., 2004). Maize cobs have been recognized 

as a viable and low-cost feedstuff as well as a renewable energy source (Jansen, 

2012) that can be utilized as a substitute for fibre and energy sources in animal feed 

(Blandino et al., 2016). Because of the high levels of fibre in it, maize cob has 

potential agricultural uses (Soliman, 2019).  

Corn and cob meal (CCM) is a product of milling unshelled maize (whole corn 

grain and cobs) and can be fed fresh, ensiled, or dried. It is of a lower cost when 

compared with maize grain and on the other hand high in starch and can be used 
as an energy feed for animals. Because of the presence of cobs in it, CCM has more 

fibre (Meyer, 2015) than grain, thus it can also serve as a fibre source alongside 

other nutrients (Njideka et al., 2020). According to Millet et al. (2005), CCM may 
be a useful local ingredient that may be added at a reasonable cost. This raises the 

question of whether or not this low-cost feedstuff can be used in the diet of weaned 

pigs without affecting output and quality while the cost of production is reduced. 

This study aims to evaluate the effect of CCM on the carcass parameters, organ 
weight, villi morphometric, and sensory properties of weaned TN 70 pigs. 

 

MATERIAL AND METHODS 

 

Experimental site 

 
The experiment was conducted at Ladoke Akintola University of Technology 

Teaching and Research Farm's piggery unit, which is located at latitude 18°15'N 

of the equator and longitude 4°5'E of the Greenwich meridian (Ojediran et al., 

2020). 

 

Test ingredient and experimental diets 

 

Well-preserved unshelled maize was obtained from the Teaching and Research 
Farm of Ladoke Akintola University of Technology, Ogbomoso, a reputable and 

trusted agricultural firm. The whole maize was ground using a hammer mill with 

a 2 mm screen size. The meal was mixed with additional feed ingredients.  
 

Table 1 Gross composition of feeding diet 

Ingredients  D1 (%) D2 (%) D3 (%) D4 (%) 

Maize 10.00 0.00 0.00 0.00 
Corn and cob meal 0.00 10.00 20.00 30.00 

Soybean meal 10.00 10.00 10.00 12.00 

Full fat cashew 7.00 7.00 7.00 4.00 
Palm kernel cake 55.00 55.00 55.00 51.00 

Wheat offal 15.00 15.00 5.00 0.00 

Fixed ingredients 3.00 3.00 3.00 3.00 
Total 100 100 100 100 

Calculated nutrients 

Metabolizable energy (kcal/kg) 2722.92 2750.81 2775.44 2746.75 
Crude protein 19.85 19.67 18.82 18.20 

Ether extract 7.34 7.83 7.27 6.05 

Crude fibre 8.64 11.02 12.95 14.80 

Fixed ingredients: bone meal = 1.50%, limestone = 1.00%, vitamin premix = 
0.25%, salt = 0.25% 

 
Thereafter, four experimental diets were formulated with crude protein between 

18–19%, metabolizable energy 2700-2800 ME/Kcal/kg as shown in Table 1. CCM 

Thirty-two (32) TN70 (Topigs Norsvin) weaned pigs, aged 7 weeks, having an average weight of 10.5±0.5 kg were used to evaluate the 

effect of corn and cob meal (CCM) on the carcass parameters, organ weight, villi morphometric, and organoleptic properties of the pigs. 

CCM was produced by grinding the grain and the cob together. The pigs were acclimatized for seven days before they were randomly 
allotted to four (4) dietary treatments with eight (8) pigs per replicate in a completely randomized design. The experiment lasted for seven 

weeks. The feed had 0%, 10%, 20%, and 30% corn and cob meal (CCM) in the diets tagged as D1, D2, D3, and D4 respectively. All the 

data were analyzed using SPSS version 16 and the means were compared using one-way analysis of variance (ANOVA). Except for the 
eviscerated weight, back fat, and loin, all the carcass parameters were significantly influenced (P<0.05). The weight of the visceral organs 

was significantly influenced (P<0.05) except for the weight of the lungs. All the villi morphometric parameters differed significantly 

(P<0.05) except the crypt width. CCM influenced (P<0.05) the colour, tenderness, juiciness, and overall acceptability of the meat. The 
use of 30% CCM stimulated pancreas hypertrophy, increased carcass weight, belly, ham, picnic shoulder, villi height, muscle thickness, 

and improved organoleptic properties. 
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was incorporated in the proportion of 10%, 20%, and 30% in Diet 2 (D2), Diet 3 

(D3), and Diet 4 (D4) respectively, while Diet 1 (D1) had 10% maize as the control 

diet. 

 

Experiment pigs and management 

 
Thirty-two (32) TN70 (Topigs Norsvin) weaned pigs, 7 weeks old with an average 

weight of 10.5 ± 0.5 kg were used for this study. The pigs were housed individually 

in a concrete open-sided pig pen that was properly ventilated (1.5m x 1.5m), 
acclimatized for one week before the administration of ivermectin (0.5 mL/10 kg) 

and tylosine (1 mL/10 kg), intravenously and intramuscularly, respectively, 
handled and managed in accordance with the NIH Guide for the Care and Use of 

Laboratory Animals (NIH publication No 86-23, amended 1985 and 1991) and the 

United Kingdom's ethical criteria for animal experimentation (Animals Scientific 
Procedures Act 1986) (Ojediran et al., 2020). The weaned pigs were randomly 

allotted to four (4) dietary groups in a completely randomized design, with eight 

(8) pigs per replicate. The animals had access to feed and water ad libitum. The 
experiment was conducted for 49 days.  

 

Data Collection 

 

At the end of the experiment, three pigs (3) per replicate were slaughtered at the 

piggery unit slaughter slab of the Department of Animal Nutrition and 
Biotechnology, LAUTECH, following the proper hygienic practises.  Prior to 

slaughtering, the pigs were fasted for eight hours, mechanically immobilized as 

described by Riaz et al. (2021) before their jugular vein was severed and allowed 
to bleed properly before being eviscerated. Following that, the carcasses were cut 

into primal cuts and the visceral organs were also separated following the method 

described by Bridi & Silva (2009). The visceral organs were weighed on a kerro 
electronic compact scale, model BL30001E, the carcasses were weighed using a 

crane™ mini scale (model: MNCS-M), and the back fat was measured as described 

by Peloso et al. (2010). 
Approximately 5 cm in length of the jejunum of each pig was obtained between 

the distal portion of the duodenal loop and the ileocecal junction. The tissues were 

cut longitudinally, washed in saline solution, and fixed in 10% buffered formalin. 
Each fragment was processed for paraffin embedding, sectioned, and stained 

following the hematoxylin and eosin method according to the procedures 

described by Regiane et al. (2015). The tissues were thereafter examined with a 
Nikon phase contrast microscope coupled with a Microcomp integrated digital 

imaging analysis system (Nikon Eclipse 80i, Nikon Co., Tokyo, Japan). Villus 

length, width, and Crypt depth were measured as described by Giannenas et al. 

(2010). 

Pre-labeled ham samples (200g) were taken from all the treatment groups, cut into 

pieces, cooked in hot water at 100℃ for 15 minutes using a pressure pot on a 
kitchen gas cooker, and allowed to cool before being served to ten trained panelists 

as coded samples to evaluate the organoleptic qualities (colour, flavour, tenderness, 

juiciness, and general acceptability) of the meat as outlined by Ojediran et al. 

(2019). The description was evaluated on a 9-point hedonic scale, with 1 indicating 

dislike strongly and 9 indicating like excessively according to Válková (2012). 

Each scorer was provided with a bottle of table water and pieces of bread to serve 

as flavour neutralizers between samples. 
 

Experimental design and statistical analysis 

 
The design of the experiment was Completely Randomized Design (CRD). 

Statistical package for social science, SPSS, version 16 was used for the analysis. 
All the data obtained from the experiment were subjected to statistical analysis 

using one-way analysis. The treatment means were presented with group standard 

errors and the statistics were compared using the Duncans Multiple Range (DMR) 
test procedure of test with a probability of 5% (P level = 0.05). The statistical model 

used was: 

Yij = μ + CCMi + eij 
Yij = Individual observation 

μ = population mean 

CCMi = effect of ith corn and cob meal diets 

eij = random error 

 

RESULTS 

 

Table 2 shows the carcass parameters of weaned pigs fed varying levels of CCM 

expressed as a percentage of the live weight. All the parameters were significantly 
different (P<0.05) except the back fat and loin. The pigs fed D1, D2, and D4 had 

similar carcass weight proportions while the carcass weight of the pigs fed D3 was 

53.08%. The weight of the total visceral organs of the pigs fed D2 (20.47%) and 
D3 (22.13%) were significantly different from each other (P<0.05) while those fed 

D1 (21.08%) and D4 (21.48%) were comparable. The pigs fed diet D2 had the 

highest jowl weight (2.80%) followed by those fed D1 (2.28%), D3 (2.23%) and 
D4 (1.53%) being the least. The pigs fed D3 had the highest head weight (11.28%) 

followed by those fed D4 (10.11%), D1 (9.46%), and D2 (9.27%). The weight of 

the buston butt of the pigs fed diet D1 (8.49%), D2 (9.03%), D3 (10.57%) and D4 
(9.11%) were significantly different (P<0.05). The pigs fed D2 had the highest 

weight of spare rib as expressed as a percentage of live weight (7.79%), followed 

by D1 (7.38%), D4 (6.10%), and D3 (5.63%). The weight of the belly of the pigs 
increased in those fed different inclusion levels of CCM (P<0.05). The weight of 

the ham of the pigs was significantly different (P<0.05). Pigs fed D4  had the 

highest weight (14.30%) while pigs fed D2 had the least (13.23%). The weight of 
the trotter decreased with the increase in the inclusion level of CCM. The pigs fed 

D4 had the highest value for the weight of picnic shoulder (7.54%) followed by 

D1 (7.11%), D2 (6.60%), and D3 (6.22%). 
 

 

Table 2 Carcass parameters of weaned pigs fed varying levels of CCM expressed as a percentage of live weight 

Parameters (%) D1 D2 D3 D4 SEM P value 

Bled weight 92.91b 91.65c 94.18a 93.17b 0.97 0.01 

Eviscerated weight 70.78 69.40 70.39 70.50 0.24 0.18 

Carcass weight 55.60a 55.00a 53.08b 55.62a 0.33 0.00 

Total visceral organs 21.08ab 20.47b 22.13a 21.48ab 0.23 0.05 

Back fat thickness (cm) 0.35 0.30 0.30 0.33 0.01 0.14 

Jowl 2.28a 2.80a 2.23a 1.53b 0.14 0.00 

Head 9.46c 9.27c 11.28a 10.11b 0.21 0.00 

Buston butt 8.49b 9.03b 10.57a 9.11b 0.26 0.01 

Loin 14.69 12.73 13.27 13.00 0.39 0.32 

Spare rib 7.38a 7.79a 5.63b 6.10b 0.27 0.00 

Belly 5.29b 5.71a 5.61ab 5.87a 0.07 0.02 

Ham 
Trotter 

Picnic shoulder 

13.52a 
1.89a 

7.11b 

13.23b 

1.94a 

6.60bc 

13.38ab 

1.89a 

6.22c 

14.30a 

1.69b 

7.54a 

0.17 
0.04 

0.17 

0.03 
0.04 

0.02 

a–c means within the row lacking common superscript differ (p<0.05); SEM – standard error of means; cm – Centimeter 
 

Table 3 shows the organ weight expressed as a percentage of the live weight of 

weaned pigs fed varying levels of CCM. The percentage weight of the lung does 
not differ significantly (P>0.05) while the weight of other visceral organs of the 

animals was significantly different (P<0.05). The total weight of the visceral 

organs of the animals fed diets D2 and D3 were significantly different (P<0.05) 
while those fed D1 and D4 were comparable. The liver’s weight of all of the 

animals was significantly influenced (P<0.05) by the dietary treatment with D2 

being the highest (2.73%) while D4 being the least (2.22%) and D1 and D3 
recorded at 2.65% and 2.29% respectively. The weight of the kidney showed that 

animals fed D2 had the highest kidney weight (0.52 %) while animals fed D3 had 

the least (0.45%). Pigs fed D3 had the highest heart weight (0.45 %) while those 
fed other diets were lower, the weight of the hearts of the animals fed D3 was 

significantly different (P<0.05) from D1, D2, and D4. Pigs fed D3 had the highest 

percentage weight of spleen (P<0.05), 0.14%, while others were lower. The weight 

of the spleen of the pigs fed D2, D3, and D4 were significantly different (P<0.05) 
while the weight of the spleen of pigs fed D1 was comparable. The pancreas’ 

weight of the pigs fed D4 was the highest and was significantly different from the 

other (P<0.05) while the pancreas’ weights of the pigs fed D1, D2, and D3 were 
similar. Pigs fed D1 had the whole stomach with the highest percentage live weight 

(2.12 %), and it was significantly different (P<0.05) from the whole stomach 

weight of the pigs fed D3. The whole stomach’s weight of the animal fed D2 and 
D4 were comparable (P<0.05). The weight of the empty stomach of all the animals 

was significantly influenced (P<0.05). Pigs fed D1 and D2 had the same empty 

stomach weight and they recorded the highest value (1.12 %) while the animals 
fed D3 had the least (0.83%). 
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Table 3 Organ weight expressed as a percentage of the live weight of weaned pigs fed varying levels of CCM 

Parameters (%) D1 D2 D3 D4 SEM P value 

Total visceral organ 21.08ab 20.47b 22.13a 21.48ab 0.23 0.04 

Liver 2.65a 2.73a 2.29b 2.22b 0.06 0.00 
Kidney 0.46b 0.52a 0.45b 0.50a 0.01 0.00 

Heart 0.41b 0.40b 0.45a 0.39b 0.01 0.00 

Spleen 0.12bc 0.12c 0.14a 0.13b 0.02 0.00 
Pancreas  0.21b 0.23b 0.21b 0.30a 0.01 0.00 

Whole stomach 2.12a 1.52bc 1.28c 1.89ab 0.10 0.00 

Empty stomach 1.12a 1.12a 0.83c 1.04b 0.03 0.00 
Lung  0.88 0.94 0.85 0.86 0.02 0.16 

a–c means within the row lacking common superscript differ (p<0.05); SEM – standard error of means 

 
Table 4 shows the villi morphometric of weaned pigs fed varying levels of CCM. 

The villi height (VH), villi width (VW), cryptal depth (CD), and muscle thickness 

(MW) were significant (P<0.05) while the cryptal width (CW) was not significant 
(P>0.05). The pigs fed D4 had the highest villi height (3006.51) and the same 

pattern was recorded for muscle thickness with D4 having 392.02 and D1 with 

279.78. The pigs fed D2 had the highest villi width (218.73) while D4 had the least 

(208.96). The cryptal depth of D1, D2, D3, and D4 respectively are 435.77, 352.79, 

352.86, and 352.93. 
 

 

Table 4 Villi morphometric of weaner pigs fed varying levels of CCM 

Parameters (µm) D1 D2 D3 D4 SEM P value 

Villi height 2448.98c 2273.91d 2640.21b 3006.51a 83.68 0.00 

Villi width 210.11b 218.73a 213.84ab 208.96b 1.55 0.04 
Crypt depth 435.77a 352.79b 352.86b 352.93b 11.32 0.00 

Crypt width 213.10 210.13 212.73 215.34 1.84 0.85 

Muscle thickness 279.78c 273.18c 301.10b 329.02a 6.94 0.00 

a–d means within the row lacking common superscript differ (p<0.05); SEM – standard error of means 

 

Table 5 shows the organoleptic properties of weaner pigs fed varying levels of 
CCM. The flavour and texture were not significantly affected (P>0.05) while 

colour, tenderness, juiciness, and overall acceptability were significantly affected 

(P<0.05). The meat’s tenderness and juiciness followed the same pattern across the 
dietary levels with D1 having the highest values and D3 with the least. Pigs fed D3 

had the highest value for colour (6.70) while D1 had the least (4.90) and D2 and 
D4 had 6.40 and 6.50 respectively. The overall acceptability for the dietary levels 

were 7.30, 7.40, 6.50, and 7.00 respectively. 

 

 

Table 5 Organoleptic properties of weaned pigs fed varying levels of CCM 

Parameters D1 D2 D3 D4 SEM P value 

Colour 4.90b 6.40a 6.70a 6.50a 0.22 0.01 

Flavour 3.50 4.70 3.40 4.30 0.29 0.34 

Tenderness 5.10a 4.70a 2.80b 4.40a 0.27 0.01 
Juiciness 5.90a 5.10a 4.20b 5.40a 0.28 0.04 

Texture 5.40 5.10 3.40 4.70 0.34 0.17 

Overall acceptability 7.30a 7.40a 6.50b 7.00ab 0.26 0.02 

a–b means within the row lacking common superscript differ (p<0.05); SEM – standard error of means 

 

DISCUSSION 

 

As the level of inclusion increased, the fibre content of the diets also increased 

while the crude protein content reduced. The impact of dietary fibre on the pig 
carcass parameters has been a subject of study for a very long time. In previous 

studies, high dietary fibre has been proven to reduce the carcass characteristics of 

pigs (Li et al., 2021). However, studies by Stewart et al. (2012) reported that high 
dietary fibre improved the carcass parameters of pigs, specifically in terms of 

weight. The decrease in the carcass weight, jowl, spare rib, and trotter agrees with 

the report of Li et al. (2021). Because high dietary fiber diets have a negative 

influence on the growth of pigs (Agyekum and Nyachoti, 2017), the reduction in 

the parameters as observed by Li et al. (2021) was linked to the direct relationship 

between carcass parameters and body weight gain. However, Xie et al. (2023) also 
affirm the direct relationship between the carcass characteristics and the growth 

performance of pigs. Thus, the reduction in the carcass weight of pigs fed D2 and 

D3, the weight of jowl of pigs fed D3 and D4, and the weight of the spare rib of 
pigs fed D3 and D4, can be attributed to this reason. However, certain parameters 

such as the weight of the head, buston butt, ham, and picnic shoulder increased 

with the increase in the inclusion level of CCM and this could be due to the 
influence of factors such as genetics, handling techniques and management 

practices (Choi et al. 2019).  

Studies on the impact of increasing dietary fibre on the overall weight of visceral 
organs have produced mixed findings. The observation in this study, as regards the 

weight of the visceral organ, agrees with the report of Agyekum and Nyachoti 

(2017), a systematic review of the nutritional consequences of a high-fibre diet on 
pigs, and this can be attributed to the filling nature of fibre on the gastrointestinal 

tract of the pigs. The liver is a site for metabolic reactions in response to dietary 

changes because it receives blood through the portal vein (Kieffer et al., 2016). 
The reduction in the liver weight of the pigs as observed agrees with the report of 

Zou et al. (2019) and Zhang et al. (2019a). Zou et al. (2019) found that feeding a 

diet of a high level of fibre to finishing pigs for 35 days reduced liver weight and 
improved liver function compared to pigs fed a low-fibre diet. The study of Zhang 

et al. (2019a) using growing pigs found that feeding a diet high in fibre and low in 

protein for 10 weeks improved liver function and reduced liver weight compared 
to a control diet. However, the increase in the amount of fibre in the feed may have 

an impact on liver metabolism by changing bile acid pools, which helps the 

absorption of dietary fat and fat-soluble vitamins as well as signaling molecules 
(Makishima et al., 1999). As a result, this may be the reason for the reduction in 

the weight of the liver. 

The weight of the kidney can be used as an indicator of toxicity in feeding trials 
(Khan et al., 2013). The fibre content of a feed may reduce nitrogen burden and 

systemic inflammation and it may improve the kidney’s function by increasing the 

glomerular filtration rate, a measure of kidney function (Shen et al., 2014). Fibre 
consumption has also been researched as a dietary component that may improve 

kidney function through a variety of processes (Camerotto et al., 2019). The 

increased fibre composition of the diets with varying levels of CCM could be the 

reason for the increased kidney weight of the pigs particularly those fed D2 and 

D4 compared to the size of the kidney of the pigs fed D1.  

Soluble fibre can reduce total and LDL cholesterol in the blood (Soliman, 2019). 
Whether the weight of the heart and its biological significance is influenced by 

high dietary fibre has not been determined but it is assumed that prolonged intake 

of diets containing high levels of fibre by pigs may lead to hypertrophy and hence 
increase the weight of segments of the gastrointestinal tract and the heart (Ma et 

al., 2002). The effect of this study on the heart of pigs fed varying level of CCM 

agrees with the report of the study carried out by Ma et al. (2002), where the effect 
of high dietary fibre source (wheat bran) on the organ weight of growing pigs was 

studied. 

The spleen, the largest lymphoid organ, has specific functions of blood filtration 
and serves as the main site for immune cell growth and development. It participates 

in the phagocytosis of aging erythrocytes and haematopoiesis (Wu et al., 2020). 

The inclusion of high fibre as a result of CCM inclusion in the pig’s diet increased 
the weight of the spleen of the pigs fed varying levels of CCM, and this report 

agrees with the conclusion of Asmus et al. (2014), and it could be as a result of 

factors such as overall health, blood volume, and the presence of any underlying 
medical conditions. 

The pancreas is also one of the most important organ in the digestive process 

because it produces and secretes the enzymes required for the digestion of chyme 
and the avoidance of pH-related cell damage (Patricia and Dhahmoon, 2022). 

The study of Shen et al. (2014) using growing pigs found that feeding a high-fibre 

diet for 5 weeks improved pancreatic function by increasing the secretion of 
pancreatic enzymes. High dietary fibre can increase pancreatic enzymatic activity, 

increasing the digestion of nutrients (Hetland et al., 2003; Mateos et al., 2012). 
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The significance of CCM could be due to physiological activities stimulated in the 

pancreas for the release of the pancreatic juice into the small intestine needed for 

the breakdown of the nutrient composition of the feed. The increase in the crude 

fibre composition of D4 (18.20% CF) compared with D1, D2, and D3 (8.64% CF, 

11.02% CF and 12.95% CF respectively) could be the cause of the increase in the 

weight of the pancreas as recorded in the animals fed D4.  
The stomach weight and size (empty and whole) are mainly influenced by the 

amount of feed consumed by the animal. Because the animals are fed ad libitum, 

they tend to ingest more, increasing their stomach size. Contrarily, research has 
shown that dietary fibre may change both the rate of stomach emptying and gastric 

acidity, resulting in fewer gastroesophageal refluxes and a reducing the capability 
for harm (Morozov et al., 2018). 

Non-digestible carbohydrates, crude fibre, have been linked with better health 

outcomes, particularly in terms of gut health (Reynolds et al., 2020) and their 
presence in the diet can delay the emptying rate of the gastrointestinal tract (GIT), 

impact the diversity of the bacterias present within the GIT, and fermentation 

(Desai et al., 2016). Villi are important structures in the small intestine which is 
involved mainly in nutrient absorption (Fuller, 2004). The increase in the villi 

height, width, and muscle thickness may be associated with the stimulation of 

reverse peristaltic movement because of the presence of fibre in the diet (Ho et al., 

2012). The thick and preserved intestinal muscular thickness of the pigs revealed 

that there was a direct relationship between the increased dietary crude fibre and 

the thickness and this increase in the muscular thickness will function to protect 
the wall from antagonizing organisms, thus supporting the immune system of the 

pigs or animals. 

The depth of the crypt is an indicator of the intestine's health in every animal, and 
its size may be used to determine the intensity of the renewal activity of the 

intestinal epithelial cell (Samanya and Yamauchi, 2002). There was a reduction 

in the crypt depth of the pigs as the inclusion level of CCM in the diet increased 
and this observation went against the report of Hunt et al. (2021) where there was 

a decrease in the crypt depth when crude dietary fibre deficient feed was offered 

for 21 days to mice. According to Xu et al. (2003), "the crypt is often considered 
to be the villus factory, and a large crypt implies quick turnover of tissue and a 

high demand for new tissue," the decreased crypt depth in this study could 

represent an effective tissue turnover and good gut health.  
Meat colour is the crucial appearance quality of the meat because the consumer 

(Joo et al., 2013) first notices it, and it is used to measure its freshness and 

wholesomeness. The colour of meat is influenced by several factors which include 
species, age, muscle type, consumer preference, and majorly by the content of 

myoglobin (Mb) in the muscle (Joo et al., 2013 and Ojediran et al., 2019). The 

myoglobin oxidation rate is the main factor affecting meat colour (Faustman et 

al., 2010). As a result, decreased oxidation will cause the meat's pH to decline, 

which will result in paler meat (Kim et al., 2011). The use of CCM enhanced meat 

colour in this study. 
Several factors such as age, gender, and genotype, as well as pre-slaughter factors 

such as transportation and handling stress can influence the meat tenderness of pigs 

fed with high dietary fibre. High dietary fibre has been reported to significantly 
decrease meat deposition in weaned pigs (Wang et al., 2016). The reduction in 

meat tenderness as observed in this study agrees with the report of Alakali et al. 

(2010). This might be a result of the higher level of dietary insoluble fibre, that can 
bind to water and decrease the meat's ability to hold water. Although there are few 

or no data that imply that feeding pigs this diet can reduce the juiciness of the meat, 

the influence of feeding pigs a high dietary fibre diet on the meat's tenderness may 
also have an impact on the juiciness of the meat.  

Meat's overall acceptability reflects the consumer's preference (Ojediran et al., 

2019), therefore, the increased dietary fibre as a result of the inclusion of CCM in 
the diets that have influenced the colour, tenderness, juiciness could have been the 

factor that influenced the overall acceptability of the meat. 

 

CONCLUSION 

 

Up to a 30% inclusion level of CCM is favorable based on its effect on the carcass 
parameters, villi morphometric, and meat properties. CCM had no deleterious 

effect on the visceral organs of the pigs. Up to 30% inclusion level of CCM in 
weaned diet is recommended. Further experiments can be conducted on the use of 

exogenous enzymes. 
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