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A B S T R A C T   

The study aimed to assess the digestibility, growth performance, and selected biochemical and hematological 
parameters of Bandjock Local pigs (BLP) and Duroc X Large White pigs (DLW). We hypothesize that the use of 
local ingredients in diet formulation associated to improved rearing conditions, enhance the growth perfor-
mance, digestibility, biochemical and hematological parameters of BLP. The trial involved dividing twenty-four 
eight-week-old weaner pigs into two groups. Each group was randomly assigned to separate pig units. Animal 
management and feeding were consistent between both groups. The trial lasted for 120 days during which the 
growth performance, the digestibility of ingested nutrients, and biochemical and hematological parameters were 
evaluated. The results indicate that DLW pigs registered a weight gain (46.56±5.19 kg) significantly higher than 
BLP pigs (34.02), with a statistically similar feed conversion ratio. Except for albumin which was significantly 
higher in DLW and urea in BLP, there were no significant differences (p > 0.05) in total protein, cholesterol, 
globulin, triglycerides, creatinine, AST, and ALT as well as hematological parameters between the breeds. 
However, the exotic DLW had a relatively high mean blood platelets and white blood cell concentration. 
Although the fecal nitrogen was higher in BLP and the urinary nitrogen was lower in the DLW, there were 
significant differences (p < 0.05) for urine, fecal, and total excreted nitrogen in both breeds. The lowest scores in 
nutrient digestibility were recorded with BLP compared to DWL, except for crude fibers. The results of this study 
demonstrated that using diet formulated with local ingredients and improved rearing conditions, Cameroonian 
local indigenous pigs have a better productivity compared to exotic breeds. It suggests that efforts should be 
made by authorities to promote and valorize the rearing of indigenous pigs in complement to exotic pig breeds in 
view of strengthening the Cameroonian pig industry.   

1. Introduction 

The world pig population is estimated at 784 million including 
exotic, crossbreed and indigenous pigs (Yu & Jensen, 2022). In 
Cameroon, the estimated pig population is 3.11 million among which 
the great majority are exotic breeds while the native ones are under-
estimated. The pork production reached about 40,000 tonnes in 2016 
and projections for 2020 indicate an increase of about 10% (Mfewou & 

Lendzele, 2018). Current consumption is estimated at 2.02kg/person, 
considerably lower than the expected 5kg/person (Kouamo, Tankou, 
Zoli, Bah & Ongla, 2015). The low productivity is mainly attributed to 
the production system and underutilization of the production potential 
of local pigs (Ghomsi et al., 2022). 

Opposite to exotic breeds, the indigenous pigs are known for their 
slow growth, poor reproductive and production characteristics, but, on 
the other hand, for producing quality meat (Franco, Vazquez & Lorenzo, 
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2014). Their wide genetic diversity makes them resistant to diseases and 
better adapted to harsh environments (Depres, Naves, Tamisier, Xande 
& Rinaldo, 1994). The local breeds, although being less productive, are 
adapted to the harsh conditions of the tropics. This advantage might 
constitute an inheritance worth to preserve in terms of innovation for 
the breeding of the future (Nevrkla, Václavková & Rozkot, 2021). 

In Cameroon, indigenous local pigs are represented by Bakweri, 
Makon long nose, and Bandjock local pig (Ghomsi et al., 2022). With 
Bandjock local pig being the most widespread indigenous pig breed 
reared in the country. However, their populations are gradually 
decreased due to the lack of planned breeding programs and the 
relentless pursuit of profit of most breeders with exotic breed endowed 
with high productivity like Duroc X Large White pigs (Mfewou & 
Lendzele, 2018). The factors affecting their productivity are the 
breeding management system, feeding, and health (Ghomsi et al., 2022; 
Thutwa et al., 2020). Indeed, indigenous local pig are not reared in 
controlled environment. Most of them feed themselves in nature and the 
quality of their diets is not always necessary to satisfy the daily 
requirement. Besides, they are also exposed to several diseases which 
stunted their growth. Hence, acting on these factors (breeding in 
controlled environment, feeding with a specific diet, etc.) might improve 
the productivity of indigenous local pig breeds. 

However, the livestock productivity depends on several factors 
including the reproductive efficiency, health status, growth rate, and 
feed conversion efficiency (Kouamo et al., 2015). According to Martins 
et al. (2020), animal productivity is best achieved when the animals 
concerned are healthy. Access to animal health is most commonly ob-
tained through the determination of their hematological and biochem-
ical profiles (Perri, O’Sullivan, Harding, Wood & Friendship, 2017). This 
enables, not only the assessment of some physiological and biochemical 
characteristics but also constitutes an intrinsic indicator to predict ani-
mal growth performance (Palova et al., 2019). Regarding feed conver-
sion efficiency, the nutrients’ digestibility indicate the physiological 
status of an animal’s growing performance (Ndindana, Dzama, Ndiweni, 
Maswaure & Chimonyo, 2002). 

Despite extensive documentation on the growth performance, 
nutrient digestibility, hematological and biochemical profiles of exotic 
pigs (Martins et al., 2020; Nevrkla et al., 2021a; Pawlowsky et al., 2017; 
Yeom, Cho, Park & Lee, 2012), there are no data for the Cameroonian 
local indigenous pigs. There is also a gap regarding the effect of breeding 
local indigenous pigs in controlled conditions with a specific formulated 
diet on their productivity. 

Knowing the specific requirements of exotic pig breeds like the 
breeding environmental conditions that is not adapted in all parts of the 
country, and the feeds that are almost imported and not accessible to 
person with limit resources, the research question arising from these 
research gaps in the literature is related to the potential enhancing of the 
productivity of Cameroonian local indigenous pigs through an improved 
breeding conditions and diet formulation. Therefore, the present study 
was designed in view of boosting the pig production potential of the 
country. The aims of this study was to compare the digestibility, growth 
performance, hematological and serum biochemical profiles of Bandjock 
Local Pig (BLP) and a crossbred pig Duroc X Large White (DLW) reared 
in the same conditions. 

2. Materials and methods 

2.1. Ethics statement 

Prior authorization for the use of laboratory animals in this study was 
obtained from the Joint Institutional Review Board for Animal & 
Human Bioethics (Reference No: BTC-JIRB2021–011). The use 
handling and care of animals were done in adherence to the European 
Convention (Strasbourg. 18. III.1986) for the protection of vertebrate 
animals used for experimental and other purposes (ETS-123). With 
particular attention to Part III. articles 7. 8 and 9. 

2.2. Site of the study 

The trial was conducted at the experimental farm of the Institute for 
Research for Agricultural Development (IRAD) Nkolbisson. The experi-
mental farm is located in an area of medium altitude (730m above sea 
level) between 3◦51′ to 3◦53′ N and 11◦25′ to 11◦27′ E. The latter is 
characterized by an average annual temperature of 25 ◦C, a bimodal 
rainfall varying between 1500 and 2500mm/year and a relative hu-
midity of 70 to 90% (Djoufack, 2011). 

2.3. Housing 

The piggery used for the experiment was 30m long, 6m wide and of 
semi-open type with low walls 1m high. It was subdivided into 12 boxes 
2.5m long and 5m wide a surface area of 12.5 m2. Each box was 
equipped with a drinking and feeding troughs. The roof was made up of 
corrugated sheet metal and the cement floor was gently sloping towards 
the urine-drainage gutters. The piggery was oriented in a north-south 
direction and built perpendicularly to the prevailing wind direction to 
ensure good ventilation. 

2.4. Animals 

A total of 24 weaned piglets (12 females and 12 castrated males), 
aged between 6 and 8 weeks were divided into 2 treatments (T1 and T2) 
including 12 Bandjock local pigs (BLP) and 12 exotic crossbreeds of 
Duroc × Large White pigs (DLW) weighing on average 6.40±1.20kg and 
7.87±1.70kg, respectively. After 2 weeks of accommodation, pigs were 
divided in six groups of two animals and each group was housed sepa-
rately in crates. Fresh drinking water was provided ad libitum 
throughout the trial. 

2.4.1. Digestibility of Bandjock local pigs and Duroc X Large White pigs 

2.4.1.1. Digestibility tests. A digestibility trial was carried out to better 
assess the level of assimilation of the nutrients contained in the basal 
diet by the different local and exotic pig breeds. Eight male pigs (04 BLP 
and 04 DLW) grew from an average weight of 29±10.4 to 37±3.60kg 
were placed in metabolism cages of dimensions 1.09m×0.54m×0.97m 
and subjected to a digestibility test according to the completely ran-
domized model with 5 days of adaptation and 4 days of total feces 
collection (Prak Kea, Preston & Ly, 2003). The total duration of the 
experiment was 9 days. Each cage was equipped with plastic food and 
water troughs. Animals were given standard chow as presented in 
Table 1. 

Table 1 
Feed ratio composition.  

Ingredients Quantities (kg) 

Maize 45 
Wheat bran 20.25 
Soya meal 10 
Cotton seed cake 4 
Fish meal 8 
Groundnut cake 5 
Palm kernel cake 5 
Bone meal 2 
Premix 0.25 
Salt 0.50 
Total 100 
Calculated chemical composition 
EM (kcal/kg) 2656 
Crude Protein (%) 20.31 
Fat Mater (%) 4.95 
Calcium (%) 1.58 
Phosphorus (%) 1.13 
Total Lysine (%) 1.10 
Total Methionine (%) 0.40  
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2.4.1.2. Analysis of feed, feces and urine 

Daily fecal samples (10g) were sprayed with a 2% (v/v) H2SO4 so-
lution to limit nitrogen losses (Huang et al., 2018). They were then dried 
at 80 ◦C for 72h, crushed, and stored in plastic bags. Then, they were 
mixed to obtain a representative sample per treatment. The urine (ni-
trogen trapped with 10% sulphuric acid) was quantified each morning 
using a 250ml graduated burette; 10mL of this urine was taken and 
stored in the refrigerator (5 ◦C). The bromatological analyses were 
carried out on these samples (feed, feces and urine) and included the 
determination of the dry matter, crude protein, organic matter, and 
crude fibres, according to the procedures described by AOAC (Horwitz, 
2000). For dry matter, samples were weight, heated at 105 ◦C for 24h, 
and weighted again. For crude protein, the samples were mineralized in 
presence of concentrated sulfuric acid and a catalyst. The nitrogen 
formed was converted into ammonia. The ammonia was steam distilled 
into excess boric acid solution and titrated against a hydrochloric acid 
(1M). For crude fibres, samples undergone acid digested in sulfuric acid 
solution (0.25N) followed with heating at 100 ◦C for 1h and filtration; 
then alkaline digestion using a sodium hydroxide solution (0.35N) fol-
lowed with heating at 100 ◦C for 1h and filtration. The residue was 
washed three time with hot distilled water and two times with acetone 
before being dried and weighted. The dried residue was incinerated at 
550 ◦C for 3h. 

2.3.1.3. Apparent digestibility 

The comparative apparent digestibility coefficients of dry matter, 
organic matter, crude proteins, and crude fibers were determined ac-
cording to the formula of Ranjhan (1981):   

2.4.2. Assessment of growth performance, serum biochemical and 
hematological analyze of local (BLP) and exotic (DLW) pig breeds 

2.4.2.1. Growth performance. Piglets were individually weighed at the 
beginning of the study to establish baseline weight and every two weeks 
to evaluate growth rate. Feed were also weighed before being given to 
the piglets. Weekly feed intake was calculated as the difference between 
the amount consumed and the amount refused in each experimental 
unit. There were strict controls on feeding, pens, and cage washing 
during experimentation. 

2.4.2.2. Blood collection. The blood sample was collected from jugular 
vein in two types of tubes. The first type without anticoagulant were for 
parameters which are assessed in the serum while the second type with 
heparin, were for parameters which are determined in the plasma. A 
total of 3mL of blood was collected in each tube. 

2.3.2.3. Biochemical analyses. The blood samples collected in tubes free 
of anticoagulant were allowed to stand at room temperature (25±1 ◦C) 
for 1h. The serum collected was then centrifuged at 3000rpm for 15min 
and kept for analyses. Total serum proteins were determined by the 
Biuret method (Gornall, Bardawill & David, 1949). In the protocol, 100 
μL of serum sample was mixed with 900 μL of buffer (Tris–HCl 50mM 
KCl 150mM pH 7.4) and 2mL of Biuret reagent. After 30min of 

incubation at room temperature (25±1 ◦C), the optical density was read 
at 540nm against the blank. Bovine Serum albumin (BSA) solution at 
different concentrations was used as standard. Albumin was determined 
by the bromocresol green (BCG) method and total cholesterol (TC) by 
the CHOP-PAP method (Gindler & Westgard, 1973). Globulin content 
was assessed by subtracting albumin from total proteins. Other param-
eters measured were: high-density cholesterol (HDL-cholesterol), tri-
glycerides, glucose and transaminases. HDL-cholesterol and 
triglycerides were determined using a colorimetric enzymatic method 
(Trinder, 1969). Alanine aminotransferase (ALT) and Aspartate amino-
transferase (ASAT) activities were assessed spectrophotometrically 
using SGM Italia diagnostic kits (SGM Italia, Rome, Italy). 

2.4.2.4. Hematological analyses. The blood contained in heparin tubes 
was introduced into a hematometer, which measured the number of red 
blood cells, the mean blood cell volume (MGBV), and the hemoglobin 
level. The hematocrit was represented by all red blood cells in the blood, 
mean corpuscular hemoglobin concentration (MHC) and mean corpus-
cular hemoglobin content (MCHC) 

2.5. Statistical analyses 

The results obtained were presented as means ± standard deviation. 
All data collected were subjected to analysis of variance using SPSS 21.0 
and SAS statistical software (Clark & SAS Institute, 2004). The Duncan 
multiple range test and LSD (Least Significant Difference) were used to 
compare means at the significance level of 5% through Graph Pad Prism 
8.0.1 software. Testing of significant differences was carried out ac-
cording to the following mathematical-statistical one analysis model: 

γi = μ + αi + ei 

Where: 
γi = is the dependent variable (average feed intake, average initial 

live weight, average final live weight, average weight gain, feed 
conversion). 

μ = overal mean 
αi = treatment effect ei = residual error of means and variances 

Table 2 
Effect of breed on nutrient ingested, digestibility and nitrogen excreted.  

Parameters BLP DLW p-value 

DM Intake (%MS) 43.51±0.19a 29.53±0.36b 0.001 
Digestibility (%) 46.45±0.04b 59.47±0.22a 0.001 

CP Intake (%MS) 6.40±0.23a 3.15±0.05b 0.001 
Digestibility (%) 53.37±0.34b 68.68±0.25a 0.001 

CF Intake (%MS) 38.56±0.32a 25.48±0.31b 0.001 
Digestibility (%) 98.58±0.23a 96.4 ± 0.34b 0.001 

EE Intake (%MS) 38.47±0.30a 25.61±0.3b 0.001 
Digestibility (%) 54.47±0.33b 67.62±0.22a 0.001 

N Urine 1.02±0.03a 0.45±0.02b 0.001 
Faecal 1.81±0.03b 2.00±0.061a 0.001 
Total 2.83±0.05a 2.46±0.09b 0.001 

BLP: Bandjock Local Pig, DLW: Duroc X Large White DM: Dry matter, CP: Crude 
proteins, CF: Crude fibers, EE: Ether extract. ab Means along the same row with 
different superscripts are significantly different (p˂0.05). 

Apparent digestibility coefficient =
Quantity ingested (g) − Quantity excreted in the feces (g)

Quantity ingested (g)
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3. Results 

3.1. Comparative digestibility of the basal ration of BLP and DLW 

The feed used in this study contained 12.54% of water. It was made 
of 10.33g/100g DM of inorganic matter represented here by ash and 
89.66g/100g DM of organic matter. In that organic matter, 18.61g/100g 
DM was proteins, 4.25g/100g DM was ether extract and 7.66g/100g DM 
was crude fibers. The Crude Energy and the Metabolize Energy were 
respectively 4152.415 and 3081.21kcal. 

In order to assess the effect of the breed on nutrients ingested, di-
gestibility, and nitrogen excreted, the digestibility study was performed 
and the results obtained are shown in Table 2. BLP pigs significantly (p<
0.05) ingested more elements in terms of dry matter than the DLW 
(43.51±0.19vs 29.53±0.36%). However, the digestibility of all nutri-
ents was lower in the BLP pig compared DLW (p< 0.05), except for the 
crude fibers digestibility for which the opposite observation was noticed 
(98.58±0.23vs 96.4 ± 0.34%). On the one hand, there were significant 
differences (p< 0.05) between the two breeds for urine, fecal, and total 
excreted nitrogen. Considering the nitrogen excretion route, it generally 
appears that the quantity of fecal nitrogen was quite higher than that of 
urine nitrogen independent of the breed. While considering the breed, 
the urine and total nitrogen were significantly higher in BLP compared 
to DLW. However, DLW scored the highest quantity of fecal nitrogen 
(2.00±0.061) compared to BLP (1.81±0.03). 

3.2. Assessment of growth performances, and serum biochemical analysis 
of local and exotic pig breeds 

3.2.1. Growth performances 
Table 3 shows the growth performances of the local and exotic pig 

breeds. The average final weights were significantly higher (p< 0.05) in 
DLW than in BLP. The highest feed intake was obtained with DLW 
(139.5). The weight gain was significantly higher in the exotic breed 
(46.56±5.19) compared to the local breed (34.023±7.77). However, the 
feed conversion ratio was quite similar in exotic DLW (3.015±0.033) 
and BLP pigs (3.87±0.85). No significant difference was observed be-
tween the daily feed intake and daily growth rate for the DLW and BLP 
pigs. 

The percentage of weight gained by pigs as time passes is illustrated 
in Fig. 1. It can be observed that the percentage of weight gained during 
the whole experimental period for the exotic breed was statistically 
similar to that for the local breed (p> 0.05). 

3.2.2. Serum biochemical parameters 
Some biochemical parameters including proteins, albumin, choles-

terol, globulin, HDL-cholesterol, urea, triglycerides, creatinine, AST, 
and ALAT, were assessed in the serum of both pig breeds and the results 
are presented in Table 4. It can be seen that total proteins and creatinine 
levels were not significantly different independently of the pig breeds. 
However, a significant difference (p< 0.05) was noticed for the urea and 
serum albumin levels. The albumin level was higher in BLP (3.62 
±0.20g/dL) than DLW (3.013±0.049g/dL). The urea quantity was lower 

in BLP (13.08±2.46µmol/L) compared to DLW (53.63±5.50µmol/L). 
The lipidic profile of both pig breeds was indicated by the concen-

tration of total cholesterol, HDL-cholesterol, and triglycerides. Tri-
glycerides and total cholesterol levels were significantly higher (p<
0.05) in DLW than BLP, while HDL-cholesterol was relatively higher in 
BLP compared to DLW. 

With regards to enzymatic activities, no significant difference 
(p>0.05) in ALAT and ASAT levels between the two breeds was 
observed. 

3.2.3. Hematological analysis 
The results of hematological analyses of BLP and DLW pigs fed with 

the same diets are presented in Table 5. It is worth noting that no sig-
nificant differences (p˃0.05) were observed between the breeds for all 
parameters. However, the mean concentration of blood platelets and 
white blood cells were significantly (p< 0.05) high in exotic DLW. 

4. Discussion 

This study was conducted to valorise local indigenous pigs as a 
sustainable alternative to supply the demands of pig meat in Cameroon. 
In this light, feed and rearing conditions were considered as the keys 
factors to improve the productivity of local indigenous pigs. For that, a 
local indigenous pig breed (BLP) was fed with the same diet as an exotic 
pig breed (DLW) and both were reared under the same conditions. Then, 
some productivity parameters including growth performance, di-
gestibility of ingested nutrients, and biochemical and hematological 
parameters, were assessed. 

Regarding the digestibility of ingested nutrients, the focus was made 
on proteins and crude fibres. The results obtained in the present study 
revealed that DLW pigs have a protein digestion rate higher than BLP 
pigs. This result was confirmed by the high fecal nitrogen excretion 
observed in DLW. Indeed, a key parameter that indicates protein 
digestion is nitrogen excretion which might occur through several routes 
(Cheng, Ding, Azad, Song & Kong, 2023). This difference could be 
associated to metabolic activities which vary from one breed to another. 

However, some food constituents are known for their ability to in-
crease the fecal excretion of nutrients thus resulting in a decrease in both 
apparent and fecal digestibility coefficients (Cheng et al., 2023; Meffeja 
et al., 2006). Dietary fibres are among these non-digestible substances. 
They can hinder the access of digestive enzymes to the cell contents, and 
thus affect the digestibility of other nutrients (Huang et al., 2018). They 
can cause an increase in the secretion of mucus within the gastrointes-
tinal tract and reduce the ileal digestibility of nutrients by increasing 
endogenous losses (Meffeja, et al., 2007). It therefore appears interesting 
to have pig breeds that can metabolize dietary fibres as they are present 
in almost all feeds. In this study, we compared the crude fiber di-
gestibility of BLP and DLW. The results showed that the crude fiber di-
gestibility was higher in BLP than DLW. This could be due to the 
variation in colon diameters of the local breed. Indeed, due to 
anatomical adaptation, the largest colon diameters of local indigenous 
breeds result in increased fermentation and cellulose digestion capa-
bilities (Ndindana et al., 2002). Hence, this study indicated that local 

Table 3 
Growth performances of local (BLP) and exotic (DLW) pigs.  

Parameters DLW BLP p-value 

Average initial weight (AIW, kg) 7.41 ± 1.67a 6.47 ± 1.45a 0.42 
Average final weight (AFW, kg) 54.00 ± 6.63a 40.00 ± 8.58b 0.04 
Average Weight gain (AWG, kg) 46.56 ± 5.19a 34.023 ± 7.77b 0.04 
Average feed intake (AFI, kg) 139.50 ± 10.34a 127.09 ± 9.30a 0.12 
Feed conversion ratio (FCR) 3.01 ± 0.33a 3.87 ± 0.85a 0.11 
Average Daily feed intake (ADFI, g/day) 1162.50 ± 86.16a 1059.08 ± 77.5a 0.10 
Average daily gain (ADG) (g/day) 388.00 ± 43.25a 285.52 ± 64.75a 0.3 
Percentage of weight gain (%) 86.00 ± 1.88a 83.80 ± 3.40a 0.23 

BLP: Bandjock Local Pig, DLW: Duroc X Large White. ab Means along the same row with different superscripts are significantly different at p < 0.05. 
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indigenous pig are more adapted to feed with high crude fiber contents 
which can be found all over the country. Their rearing by local in-
habitants with low income and industries, as well as development of 
research on that field should be encouraged by authorities as it is sus-
tainable. A similar observation was reported by Ndindana et al. (2002)) 
with local pigs reared in Zimbabwe. Considering the fact that most of 
food ingredients rich in crude fibres available in the country are less 
expensive and do not compete with human nutrition, their valorization 
in the production of pigs with high value-added will strengthen the meat 
industry in Cameroon. 

One of the final markers of nutrient digestibility in animal produc-
tion is the growth performance. After assessing the nutrient digestibility, 
the growth performance of both breeds was evaluated based on ADFI, 
ADG, AWG, and FCR. Our observations revealed no significant differ-
ences in ADFI, ADG, and FCR between BLP and DLW pig breeds, except 

for AWG which was higher for DLW pigs. These findings suggest that 
under the same rearing conditions, the Cameroonian local indigenous 
pigs exhibit a growth performance comparable to the exotic breed. 
Hence, an improvement in the rearing conditions of local indigenous 
pigs will enhance their productivity and boost the development of meat 
industries for which one of the main issues are the lack of raw materials. 
A similar conclusion was also stated by Keambou, Manjeli, Hako, 
Meutchieye and Awono (2010), who demonstrated the possibility of 
improving the productivity of local indigenous pigs in North region of 
Cameroon. However, it differs from those of Franco et al. (2014)), 
Renaudeau, Hilaire and Mourot (2005)), Touma and Oyadomari 
(2020)., and Abonyi, Arinzechukwu, Eze, Eze and Machebe (2018)), 
who found that Creole, Celta, Angu, and Nigeria local pigs had the lower 
growth performance, higher age at initial and final weights, and lower 
ADG than modern pig breeds, respectively. It is well known that hybrid 
pigs show higher growth intensity than indigenous breeds (Martins 
et al., 2020). This is not only due to intensive breeding, but also to the 
heterosis effect based on the genetic variability of the original pig 
populations used to create the hybrid (Nevrkla et al., 2021). The results 
obtained in the present studies suggest that, there is a need to improve 
the feeding and rearing practices of local indigenous pigs through 
optimization studies. The development of this sector will increase pig 
meat supply and thus develop the Cameroonian meat industry. It will 
also insure a sustainable production of pigs because, considering the 
global climate change and the current context of international crises, 
they might be issue with exotic pig breeds. 

Nutrient digestibility and growth performance cannot be sufficient to 
conclude on the productivity if the obtained animals have health issues. 
In this light, the animal health was assessed through their hematological 
and biochemical profiles. The health status of pigs can be assessed 
through the functioning of their organs. One way to check the func-
tioning of organs is generally through the measurement of some serum 
blood parameters. The biochemical profile of the pigs was determined 
because of understanding their physiological changes (Halimani, 
Muchadeyi, Chimonyo & Dzama, 2012). All the serum blood parameters 

Fig. 1. Percentage weight gain per week for DLW and BLP pigs.  

Table 4 
Serum biochemical parameters of BLP and DLW.  

Parameters DLW BLP SEM p-value 

Total Protein (g/dL) 4.49 ± 0.44 4.55 ± 0.369 3.135 0.691 
Albumin g/dL 3.013 ± 0.049b 3.62 ± 0.20a 0.635 0.001 
Total Cholesterol (mg/dL) 2.96 ± 0.60a 2.48 ± 0.26b 0.219 0.03 
Triglyceride (mmol/L) 0.80 ± 0.28a 0.45 ± 0.08b 0.093 0.04 
Urea (µmol/L) 53.63 ± 5.50a 13.08 ± 2.46b 1.99 <0.00001 
Creatinine (µmol/L) 300.87 ± 117.91 249.09 ± 174.75 73.17 0.640 
ALAT (U/l) 20.41 ± 11.69 16.36 ± 4.52 4.054 0.542 
ASAT (U/L) 11.13 ± 1.96 11.96 ± 1.95 0.799 0.476 
HDL-cholesterol (mmol/L) 1.98 ± 0.15 2.10 ± 0.23 0.097 0.405 

BLP: Bandjock Local Pig, DLW: Duroc X Large White. ab Means along the same row with different superscripts are significantly different at p < 0.05. 

Table 5 
Effect of feed on hematological parameters of animals.  

Parameters DLW BLP SEM p.value 

WBC (103 mm3) 19.52 ± 1.44a 11.45 ± 4.12b 1.47 0.03 
Lymp (%) 57.22 ± 8.98 58.22 ± 6.64 4.70 0.84 
Mid (%) 8.32 ± 0.59 9.20 ± 2.40 2.249 0.53 
Gran (%) 33.42 ± 6.87 33.57 ± 8.37 5.423 0.98 
RBC (106/mm3) 8.53 ± 0.35 7.45 ± 0.75 0.513 0.15 
HCT (%) 49.30 ± 1.55 43.65 ± 6.05 2.658 0.12 
HGB (g/dL) 14.22 ± 0.56 13.37 ± 1.57 1.240 0.26 
MCV (fl) 57.90 ± 3.84 57.73 ± 2.54 1.481 0.91 
MCH (pg) 16.70 ± 1.01 17.70 ± 0.54 0.334 0.06 
MCHC g/dl 28.85 ± 0.87 30.72 ± 0.73 0.601 0.05 
PLT (103 /mm3) 227.25 ± 109.47 200.75 ± 129.54 92.45 0.79 
PCT (%) 0.19 ± 0.07 0.17 ± 0.18 0.075 0.88 

BLP: Bandjock Local Pig, DLW: Duroc X Large White. HGB: hemoglobin; HCT: 
hematocrit; Lymph: Lymphocytes; Mid%: lymphocyte percentage Gran%; MCH: 
Corpuscular Mean hemoglobin; MCHC: Mean concentration corpuscular WBC: 
WBC: White Blood Cell; MCV: Mean corpuscular volume; Gran%: monocytes 
percentage; PLT: platelets; RBC: Red Blood Cell. ab Means along the same row 
with different superscripts are significantly different at p < 0.05. 
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obtained in our study were within normal reference limits as defined in 
the literature (Yeom et al., 2012). 

Protein deficiency has been reported to reduce most hematological 
and serum parameters through reduced or impaired synthesis of the 
largely proteinaceous blood cells (Orororo, Tonukari, Avwioroko & 
Ezedom, 2014.). Our study indicates that both the pig breeds showed no 
significant difference in serum total proteins. This result is consistent 
with the findings of Abonyi et al. (2018). Albumin is an important 
protein that is involved in the transport of nutrients in the bloodstream. 
Although the albumin levels of both breeds were within the normal 
range, they were higher in BLP than in DLW. This difference could arise 
from a difference in the metabolism of proteins between BLP and DLW. 
In fact, BLP might have better ability to metabolize proteins from feed 
into amino acids that are used for the production of albumin. However, 
this observation made in the present study differs from those of Abonyi 
et al. (2018) highlighting that the serum albumin level of local Nigerian 
pig is not significantly different from that of exotic pig breeds. The re-
sults obtained in this study suggest that BLP can be more adapted to feed 
made with local ingredients. Hence, the rearing of local indigenous pigs 
might reduce cost associated with importation of feed for exotic breed. 

Regarding serum lipids profile, higher total cholesterol and triglyc-
eride levels were observed in DLW compared to BLP. This could be due 
to the high backfat thickness of the exotic breed which causes fat 
accumulation and prevents purine excretion. Given that high levels of 
total cholesterol and triglycerides negatively impact the pork meat fla-
vor (Yi, Huang, Wang & Shan, 2023) and also the consumers’ health, 
local pigs rearing should be encouraged. The HDL-cholesterol which 
plays an important role in the transportation of the lipids (Islam, Haque 
& Nishibori, 2022) was present in the serum of the two breeds at levels 
that were not significantly different (p> 0.05). Similar observations 
were noticed by Nevrkla et al. (2021)). 

Besides the serum lipids profile, serum urea and creatinine were 
assessed. Urea is the main nitrogenous end product arising from the 
catabolism of amino acids that are not used for biosynthetic roles in 
mammals (Perri et al., 2017). Therefore, the production of that indicator 
of muscular wastage reflects alterations in the dietary intake of protein 
and pattern of utilization (Orororo et al., 2014). The results obtained in 
this study revealed that the urea level was lower in BLP compared to 
DLW. The high urea levels observed in DLW may result from poor di-
gestibility or inefficient utilization of the proteins as highlighted by 
Pawlowsky et al. (2017). This result suggests the rearing of local pig 
breeds compared to exotic ones. However, the creatinine values were 
significantly different (p> 0.05) among the two breeds. The values of 
urea and creatinine obtained in our study are comparable to those re-
ported by Adesehinwa, Oluwole, Saka and Olaseinde (2010). 

Considering the hematological parameters assessed in this study, the 
results obtained between the two breeds of pigs showed that there was 
no significant difference (p> 0.05) except for the blood platelets which 
showed a relatively high level in DLW compared to BLP. A similar 
observation was noticed by Tengan, Boateng and Karbo (2012)) in their 
studies on growth performance, blood profile and carcass characteristics 
of pigs fed with diets containing different levels of soya milk residue. 
However, the differences between the white blood cell values recorded 
did not appear to have any negative effect on the two breeds of pigs. 
They could be attributed to blood samples that were taken, the condition 
of the animal, and other environmental factors (Mayengbam & Tol-
enkhomba, 2015; Palova et al., 2019). Exercise, excitement, ambient 
temperature and other factors could also be the leading cause of the 
variations in these hematological indices between the two breeds of pigs 
(Perri et al., 2017). 

5. Conclusion 

The study shows that there was no significant difference in the 
growth performance of BLP and DLW pig breeds reared under the same 
conditions. BLP pigs were more adapted to feeds containing crude fibers 

and might be more suitable for rearing, particularly in our regions where 
most available and affordable animal feeds contained fibers. The DLW 
with high urea levels showed poor digestibility or inefficient utilization 
of the proteins compared to the local ones BLP. The high total choles-
terol and triglyceride levels observed in DLW compared to BLP indicate 
that the meat from BLP is more suitable for human consumption as it 
might reduce the risk of cardiometabolic diseases. This study suggests 
that Bandjock Local Pigs may be suitable as an alternative breed, 
increasing the income of the farmers and improving the sustainability of 
the production system, where the demands on the growth parameters of 
the local pig population are still of primary priority. 
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