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Summary

Due to growing demographics, urban development, and rising food prices, meat consumption is expected to
increase by 70% by 2050. Thus, expanding livestock production will require a corresponding increase in feed
production, including pork. However, the major problem with pig speculation is feed, which covers 50% to 70%
of production costs. Protein sources, including soybean meal, are scarce and expensive in the markets of the
Democratic Republic of Congo (DR Congo) in general, and particularly in the city of Kinshasa. This situation is
hampering livestock farmers and affecting food security.

In order to contribute to the solution of this problem, the general objective of this study is to improve pig feeding
by the use of palm kernel cake and brewer's grains as protein ingredients in the diet of second-age piglets. This
involves replacing soybean meal feed with a feed made from palm kernel cake and brewer's grains, and verifying
its effects on zootechnical parameters, in particular weight gain and feed conversion in order to determine the
optimal incorporation rate and evaluate economic performance. We hypothesized that a complete substitution of
soybean meal with palm kernel cake and brewer's grains could give the same zootechnical and economic
performance. To that end, 30 piglets (> 10 weeks) divided into two blocks were fed five (5) diets for 35 days. The
weights of the piglets were taken once a week and their feed consumption was assessed daily. The results obtained
were subjected to an analysis of variance (ANOVA) using STATITIX software (version 10) to determine significant
differences between the rations.

The results obtained show that a total substitution of soybean meal with palm kernel meal and brewers' grains
results in similar performances in second-age piglets and allows to reduce the production cost. In view of these
results, it is possible to conclude that alternative sources of vegetable proteins such as palm kernel meal and
brewers' grains can be fully incorporated into the ration of second-age piglets at a low cost. It remains, however,
to see if the substitution could have affected meat quality.
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I.  Introduction

Growing demographics in the world, in Africa, in the Democratic Republic of Congo (DR Congo) and
in particular in the city of Kinshasa and urbanization, which puts agricultural land under heavy demand (FAO,
2024), leads to a decrease in income and increases in food prices. This reality generates acute food insecurity for
26.6 million people in the DR CONGO and emergency food insecurity for 3.1 million people in the DR Congo
(IPC 2024). According to the FAO (2024), the consumption of meat products will increase by 70% by 2050. The
development of animal production will require an equivalent increase in the production of animal feed, including
pork. The major problem with pig farming is feed, which covers 50% to 70% of production costs. Protein sources,
including soybean meal, are scarce and expensive on markets in the Democratic Republic of Congo (DR Congo)
in general, and particularly in the city-province of Kinshasa. This situation is hampering farmers and affecting
food security.

The current global concern, according to the United Nations Sustainable Development Goals (SDGs)
(UN, 2015), is to eradicate hunger by 2030 "zero hunger" (Goal 2). As humans depend on agriculture and livestock
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for food and food security, these two sectors are critical to feeding humanity. For the Food and Agriculture
Organization of the United Nations (FAO, 1996), there is food security only when all human beings, at all times,
have physical and economic access to sufficient, safe and nutritious food, allowing them to meet their dietary
needs and food preferences for a healthy and active life. On this, the population explosion, urbanization which
nibbles away at agricultural land and the growing demand for meat create strong demands for food products in
the world which could be at the origin of a significant deficit in proteins of plant and animal origin (FAO, 2019).
The development of animal production will require an equivalent increase in the production of animal feed. The
consumption of animal products, within the limits of current recommendations (50% of protein intake), improves
the quality of our diet by ensuring better coverage of all nutritional needs (Remond, 2019).

The accumulation of all these phenomena could intensify food insecurity, a crisis that is significantly
affecting developing countries, including the DR Congo. Indeed, the IPC partners on the food security and
nutrition overview state that approximately 26.4 million people living in DR Congo are experiencing high levels
of acute food insecurity (IPC Phase 3 or higher). The latest analyses carried out by the IPC partners indicate that,
among these 26.4 million people, 22.6 million are classified in Crisis (IPC Phase 3) and 3.8 million are in
Emergency food insecurity (IPC Phase 4) between July and December 2022. The rate of food insecurity remains
similar to the previous analysis with more than 26% of the population affected (IPC, 2022). Despite the advocated
state of emergency, the DR Congo remains in the grip of a complex crisis: the price of meat is high and the
population’s income is falling sharply, and many people cannot afford proper nutrition (FAO, 2024). Hence the
urgent need to intensify the animal sector in order to meet the increased needs of a growing population. However,
the crux of the problem remains animal feed, which can represent 50 to 70% of production costs depending on
the species and breeding methods (FAO, 2024).

Soybean meal is the main source of protein used for livestock feed. It accounts for two-thirds of the total
global production of protein for animal feed, which includes oilseed meals and fish meal (Heuze et al., 2023).
Soybean meal is a highly palatable feed, characterized by its high crude protein content (43 and 53%) and low
crude fiber content (less than 3% for dehulled soybean meal) which presents a nutritional advantage. It has a very
good amino acid balance and contains high amounts of lysine, tryptophan, threonine and isoleucine which are
lacking in cereal grains. The concentrations of cystine and methionine are not optimal for monogastric animals.
The nutritional value of soybean meal is unsurpassed, surpassing all other plant protein sources. It therefore
constitutes the reference food for determining the value of other protein sources.

However, not only is most of the soybean meal used in the DR Congo imported and expensive for small
producers, but the abundance of biodiversity in the country provides Agri-Food Science with many local plant
resources that can be used in animal feed. Unconventional food resources are foods of plant, animal or industrial
origin, little or not used for animal feed, which do not compete with human food and which are little known to
most livestock farmers. These are substitute or replacement foods for conventional feed. In developing countries,
interest in these resources in recent decades has particularly increased with the cereal crisis and the increase in
the price of soybeans on the world market. For the DR Congo in general and the city province of Kinshasa in
particular, conventional sources of protein such as soybean and peanut meal are indeed rare and therefore
expensive (Kilemba et al , 2018). This situation particularly hinders the development of the pig sector, resulting
in the formulation of protein-deficient feed rations. Given the irregular supply of certain agro-industrial by-
products, breeders use fodder, papaya, household waste and this causes a dietary imbalance leading to growth
retardation and reduced productivity, so the yield is poor at the end of the cycle (Mebanga et al., 2021).

Palm kernel cake, obtained from the production of palm kernel oil, is available in the DR Congo and
contains 15-16% crude protein with a degradability of 40 to 50% (Kilemba and al ., 2018). Although there is a
problem with the consistency of the quality and availability of their proteins, palm kernel cake is proposed by
nutritionists as a total or partial substitute for conventional proteins. Palm kernel cake, in addition to being used
as a protein source, is also considered a mixed-use feed, i.e., protein and energy. It can be incorporated in small
proportions for animal feed, but it is preferable to incorporate a combination of cakes rather than a single cake.
The digestibility of the organic matter of palm kernel cake is variable with values between 68 and 77%. Generally,
rich cakes that contain a high oil content are considered more digestible than those whose oil is extracted by
solvents, which contain less oil (Kilemba et al., 2018). It has been shown that, given that palm kernel cake is not
sufficiently palatable for pigs, especially young animals, it is preferable to introduce it gradually into their diet (
Gohl, 1982 ). Furthermore, brewer's grains have fairly high protein contents (20-33% DM), which makes it an
interesting source of protein, even if the heat treatments undergone during the brewing process tend to reduce the
protein value. Brewer's grains are also relatively rich in fiber (17-26% DM), which is what limits its use in
monogastrics, particularly in post-weaning piglets, hence its incorporation into the ration is done gradually (Heuzé
et al., 2023).

Taking into account the elements developed above, the present work aims to promote palm kernel cakes
and brewer's grains in the diet of second-age piglets in order to determine the rate of substitution of soybean cake
by palm kernel cake and brewer's grains in the ration of these piglets. This work is based on the hypothesis that
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the partial or total substitution of soybean meal by palm kernel meal and brewer's grains would allow good growth
of second-age piglets to be maintained and the cost price of a kg of pork in terms of feed to be reduced. The
general objective of this study is to contribute to the improvement of livestock feed in DR Congo by using palm
kernel cakes and brewer's spent grains in the feed of older piglets.

Il.  Materials And Methods
To carry out our experiment, we used different materials, namely biological and non-biological materials.

Living biological material

For our experiment we used 30 second-age piglets weighing on average 13kg which served as biological
material fed with our rations for 5 weeks or 35 days placed in 10 pens in 2 blocks including one male and two
females. (Photos appendix 2)

Non-living biological materials
In this work we used the following food ingredients:

Brewer's grains, palm kernel meal, soybean meal, wheat bran, crushed corn, palm oil, vitamin and
mineral concentrates, limestone powder.

Methods

In our study, the methods used include the inductive method, which consisted of reviewing the literature
on pig feeding in general and the most used ingredients in particular; and the experimental method, which was
beneficial to us in formulating the different rations.

Formulation of rations

Among the ingredients used, we have brewer's spent grain, which was purchased fresh, dried for eight
days in the open air, and stored for two months without changing its color. The ingredients used in our rations
were first analyzed in the chemistry laboratory at the Faculty of Agricultural and Environmental Sciences at the
University of Kinshasa.

Table 1: Composition of the T0 ration.

Ingredients Quantity (kg) PB (%) ED (Kcal/kg) That (%) | P (%) Price (FC)
Cracked corn 145 1.08 343.94 0.0087 0.83 11,107
Wheat bran 50 6.64 1162.5 0.305 1.92 23,300
Palm kernel cake 0 0 0 0 0 0
Soybean meal 20.5 11.08 645.96 0.37 1.28 74,620
Brewer's grain 45 1,036 99.45 0.011 0.13 900
Palm oil 7 656.6 11,200
Concentrate 1 0.196 14.11 0.055 0.01 3,360
Limestone powder 25 121
Total 100.00 20.03 2922.56 1.96 4.16 124,487
Needs 100 20 3000 0.75 0.75

Description of the T1 ration.

This ration, the complete formulation of which is presented below (Tab. 2), consists of 15.5% soybean
meal as protein, 14% palm kernel meal and 10% brewer's spent grain. The calculations are obtained using the
ingredient analysis data (Tab. 6).

Table 2: Composition of the T1 ration.

Ingredients Q“(f(g;ity PB (%) | ED (Kcallkg) | That(%) | P(%) Price (FC)
Cracked com 105 0.78 249.06 0.0063 0.99 8,043
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Wheat bran 40 5.31 930 0.24 1.53 18,640
Palm kernel cake 14 2.72 463.82 0.06 0.24 5,600
Soybean meal 155 8,381 488.40 0.28 0.96 56,420
Brewer's grain 10 2.30 221 0.024 0.29 2000
Palm oil 6 562.8 9600
Concentrate 2 0.39 28.22 0.11 0.02 6720

Limestone 2 0.77
Total 100.0 19.89 2943.31 1.50 4.03 107,023
Needs 100 20 3000 0.75 0.75

Formulation of the T2 ration.

This ration, the complete formulation of which is presented in the table below (Tab. 3), consists of 13.5
% of soybean meal as protein, 21% of palm kernel meal, and 14% of brewers' spent grain. Calculations are
obtained using ingredient analysis data (Tab 6).

Table 3: Composition of the T2 ration.

Ingredients Q“(iggity PB (%) | ED (Kcallkg) | That (%) P(%) Price (FC)
Cracked corn 10 0.74 237.2 0.006 0.94 7,660
Wheat bran 33 4.38 767.25 0.20 1.26 15,378
Palm kernel cake 21 4.08 695.73 0.09 0.36 8,400
Soybean meal 135 7.29 425.38 0.26 0.84 49,140
Brewer's spent grain 14 3.22 309.4 0.03 0.40 2,800
Palm oil 5 469 8,000
Concentrate 1 0.19 14.11 0.05 0.0081 3,360

Limestone 25 0.96
Total 100 19.92 2918.08 1.61 381 94,738
Needs 100 20 3000 0.75 0.75

Formulation of the T3 ration.

This ration, the complete formulation of which is presented in the table below (Tab. 4), consists of 12.5%
soybean meal as protein, 28% palm kernel meal and 11% brewer's spent grain. The calculations are obtained using
the ingredient analysis data (Tab. 6).

Table 4: Composition of the T3 ration

Ingredients Q“(‘;‘(g;ity PB(%) | ED(Kcallkg) | That(%) | P (%) Price (FC)
Cracked corn 6 0.44 142.32 0.003 0.56 4,596
Wheat bran 35 4.64 813.75 0.21 1.34 16,310
Palm kernel cake 28 5.44 927.64 0.13 0.47 11,200
Soybean meal 125 6.76 393.87 0.23 0.78 45,500
Brewer's spent grain 11 2.53 243.1 0.03 0.32 2,200
Palm oil 4 375.2 6400
Concentrate 1 0.19 14.11 0.05 0.008 3,360
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Limestone 25 0.96
Total 100 20.02 2910 1.62 3.48 89,566
Needs 100 20 3000 0.75 0.75

Formulation of the T4 ration.

This ration, the complete formulation of which is presented in the table below (Tab 5), consists of 0%
soybean meal as protein, 32.5% palm kernel meal and 25.5% brewer's spent grain. The calculations are obtained
using the ingredient analysis data (Tab 6).

Table 5: Composition of the T4 ration

Quantity ED
Ingredients (Kg) PB (%) (Kcal/kg) That (%) P(%) Price (Fc)
Cracked corn 11.5 0.85445 272.78 0.0069 1,081 8809
Wheat bran 205 2,7224 476,625 0.12505 0.78515 9553
Palm kernel cake 325 6,318 1076.73 0.1495 0.55575 13000
Soybean meal 0 0 0 0 0 0
Brewer's spent grain 255 5,8701 563.55 0.0612 0.7344 5100
Palm oil 5 469 8000
Concentrate 25 0.49 35,275 0.1375 0.02025 8400
Limestone 25 0.9625
Total 100 16,255 2893.96 1,44265 | 3,17655 52862
Needs 100 20 3000 0.75 0.75

Experimental method

To produce our rations, we used preliminary analyses of all the ingredients incorporated into the rations,
and these analyses were only possible thanks to the Chemistry laboratory of the Faculty of Agronomic and
Environmental Sciences of the University of Kinshasa. In the next chapter, we will present the results and
discussion of our work.

Statistical analysis of the results
The results obtained were analyzed using the factorial Split-Plot design to evaluate both the ratio factor
and the age factor. To do this, we used the statistix software (version 10) .

I11.  Results And Discussion
In this chapter, we present the results of ingredient analyses and the results obtained after statistical
analyses of the collected data.

The results of ingredient analyses
The results of bromatological analyses of the ingredients of the rations used are presented in the table
below (Tab 6.).

Table 6: Bromatological composition of the ingredients of the rations used

Ingredients Dry Ash Lipids Proteins | Fibe | Carboh | Phosph | Calciu | Potassi | Ed/kcal/
matter r % ydrate orus m um KG
% % MG) (PB) Cellu % % % %
lose
But crushed 11.95 34 0.41 7.43 6.3 70.53 5.7 0.06 9.4 2372
Wheat bran 11.3 6 3.08 13.28 49.3 17.03 3.83 0.61 13,81 2535

DOI: 10.9790/2380-1805014958 www.iosrjournals.org 53 | Page



Substitution Of Soybean Meal With Palm Kernel And Brewer’s Grains Does Not Reduce.......

Palm kernel 8.06 4 9.19 19.44 33.0 26.29 1.71 0.46 8.8 3313
cake
Soybean 11.44 8.95 0 54.07 6.28 19.26 6.23 1.26 3.31 3151
meal
Brewer's 9.26 7.05 1.16 23.02 1.43 29.07 2.88 0.24 0.89 2210
spent grain
Palm oil 0 0 0 0 0 0 0 0 0 9330
Concentrate 25 2.8 19.6 9.99

This table reveals the nutritional values of the ingredients incorporated in the rations of second-age
piglets. Certainly, these analysis results made it possible to know the real chemical composition of each
concentrate to meet the specific nutritional needs of the animal. To do this, the sample of palm kernel cake
analyzed presented a higher value in crude protein with a rate of (19.44%) compared to the analyses of Kilemba
et al., 2018, which states that palm kernel cake has a crude protein content ranging from 15-16%. These results
confirm the variability of the chemical composition of the same raw material depending on its origin and the
technology applied for its extraction. The analysis of ingredients is fundamental in the management of operating
systems. On this, the results obtained on the studied parameters are presented in the tables: (13, 14, 15, 16 and
17).

Evolution of live weight of piglets
The variation in live weight of piglets during the experiment is presented in the table below (Tab 7).

Weights were collected weekly.

Table 7: Evolution of live weight according to ration and duration of experiment

Length of experience in weeks and (Pig age in days) Average weight

Ration (gKG) 9

0 (90) 1(97) 2 (104) 3(111) 4 (118) 5 (125)
TO (R1) 13 16.15 20.16 23.35 25.35 30.4° 21.45*
T1(R2) 13 15.25 17.25 20.6 22.8 27.25* 19.35°
T2 (R3) 13 16.5 18.55 18.85 24.1 27.6* 20.1*
T3 (R4) 13 16.55 19.65 23.65 255 30°? 21.3*
T4 (R5) 13 17.35 19.9 22.85 26.5 29.65* 21.54*
Medium f . 4 . b a
duration 13 16.36 19.1 22.29 24.85 28.98

The averages with different indices are different. The average weights of piglets according to the types
of rations varied from 19.35 to 21.54 kg, while the final weights varied between 27.25 and 30.4 kg. Analysis of
variance showed no significant difference between the five types of rations. Regarding the duration of the
experiment, the average weights of piglets varied between 13 kg at the beginning of the experiment and 30.4 kg
at the fifth week of the experiment.

Analysis of variance showed significant differences between the weights of piglets of different ages. The
LSD test asserts that there was an increase in piglet weights from the beginning of the experiment until the fifth
week. According to Bourdon et al., 1989, growing piglets aged 70 to 130 days can reach a live weight of 25 to
60 kg. In our experimental study, we started from 13 kg at 90 days and at the age of 125 days we obtained the
average live weight of piglets varying from 27.25 to 30.4 depending on the type of ration. These results show that
our formulated rations were efficient.

Feed consumption

The fluctuation of food consumption of different rations during the experiment is demonstrated in the
table below (Tab 8).
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Table 8: Variation in feed consumption according to ration types and piglet age (kg/piglet/week)

) Length of experience in weeks and (Pig age in days) Average

Ration Total treatment

1(97) 2 (104) 3(111) 4 (118) 5 (125)

TO (R1) 6.07 6.63 7.37 9,10 9.12 38.29 has 7.65%

T1(R2) 5.99 6.23 5.65 7.06 8.14 33.03 has 6.61°

T2 (R3) 6.34 5.75 6.18 7.31 8.13 33.71 has 6.74 ¢

T3 (R4) 6.42 6.22 6.07 7.56 8.69 34.99 has 7.0

T4 (R5) 6.44 6.45 6.79 7.56 8.67 35.9] has 7.18%

Z/'ed'fjm 6.25¢ 6.26° 6.41° 7710 8.55° -

uration

The average feed consumption per week was in the order of 7.00 to 7.65 kg or 1 to 1.026 kg per day for
the five rations studied. The ANOVA showed no significant difference between the rations. This average quantity
of feed consumed per day per piglet is in disagreement with Quiniou and Renaudeau (2000) who report that
piglets aged 90 to 180 days have a feed consumption varying from 1.5 to 2.5 kg per day.

Weight gain
The variation in piglet weight gain during the experiment is presented in the table below (Tab 15). The
duration of the experiment is in weeks and the age of the piglets is in days.

Table 9: Weight gain

) Duration of experience in weeks and (Age of piglets in days) Average

Ration Total treatment
1(97) 2 (104) 3 (111) 4 (118) 5 (125)

TO (R1) 3.15 4.00 3.50 1.6 5.10 17.35 347°
T1(R2) 2.50 2.00 3.35 2.20 4.45 14.2 2.84%
T2 (R3) 3.50 2.05 2.20 3.25 3.50 14.6 2922
T3 (R4) 3.55 3.10 345 2.40 4.50 17 340°
T4 (R5) 4.35 2.55 2.95 3.65 3.15 16.65 333¢

The total weight gain of our piglets during the five weeks of experiment for the different rations varied
between 14.2 and 17.35 kg or 2.84 to 3.47 kg per week (Tab. 9). For the five rations, the weights were similar.
The ANOVA showed no significant difference (Appendix 1). The weight gains of the piglets are close to the
results of Vignole et al., 2002, who report that the average weight gain of piglets ranges from 3.5 to 5.6 kg per
week.

Consumption index
The variation of consumption indices during the experiment is demonstrated in the table below (Tab 10)

according to statistical analyses.

Table 10: Consumption index.

Ration Length of experience in weeks (Pig age in days) Average
1(97) 2 (104) 3(111) 4(118) 5 (125) treatment
TO (R1) 2.85 1.65 2.35 6.00 1.80 2932
T1(R2) 3.70 6.35 1.16 3.25 3.05 3.54¢
T2 (R3) 1.80 2.85 2.65 2.55 2.85 2.542
T3 (R4) 1.80 2.75 2.10 4.00 2.00 2.532
T4 (R5) 1.60 2.75 2.40 2.10 2.85 2342
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Average 2.35 3.27 2.13 3.59 251

Table 10 shows the average consumption indices of the experiment

These indices varied between 2.34 and 3.54 for the five rations. ANOVA showed no significant
difference between the rations. The average consumption indices are similar to the results obtained by AUBRY et
al., 2004, who state that a good consumption index for 3- to 4-month-old pigs is in the order of 2.5 to 3.5.

Economic evaluation
The economic evaluation of all rations during the experiment and the total cost of feed consumed per

animal per ration is demonstrated in (Tab 11) in order to know the cost price of one kg of pork in terms of feed.

Table 11: Cost price of one kg of feed

Ration Tota.l weight Food consumed Price of one kg Total feed Cost price of one kg of pork in
gain (kg) (kg) of feed (FC) cost terms of feed (FC)

TO (R1) 17.4 38.31 1244.87 47690.9 2740

T1 (R2) 14.25 33.04 1070.23 35360.4 2481

T2 (R3) 14.6 33.72 947.38 31945.6 2188

T3 (R4) 17.0 35.02 895.66 31366 1845

T4 (R5) 16.65 35.93 543.83 19539.8 1173

Table 11 shows the total weight gain obtained, the quantity of feed consumed during the entire
experiment and the total cost of feed consumed per animal per ration; these values led us to calculate the cost
price of a kg of pork in terms of feed. These results show that it is necessary to spend 2740 FC, 2481 FC, 2188
FC, 1845 FC and 1173 FC to produce 1 kg of pork, respectively with feed TO (20.5% soybean meal, 0% palm
kernel meal and 4.5% brewer's grains), T1 (15.5% soybean meal 14% palm kernel meal 10% brewer's grains), T2
(13.5% soybean meal, 21% palm kernel meal, and 14% brewer's grains), T3 (12.5% soybean meal, 28% palm
kernel meal and 11% brewer's grains), and T4 (0% soybean meal, 32.5% palm kernel meal and 25.5% brewer's
grains). The T4 ration based on palm kernel cake and brewer's grains without soybean meal appears more
economical than rations based on soybean meal. Indeed, it has been noted that the production cost of a kg of pork
decreases as the soybean meal content decreases. This situation is due to the fact that soybean meal is an imported
by-product that is expensive and rare on the market in the DR Congo in general and particularly in the city-
province of Kinshasa.

IV.  Conclusion And Suggestions

Due to urban development and rising food prices, meat consumption is expected to increase by 70% by
2050. Thus, the development of livestock production will require an equivalent increase in the production of
animal feed, including pork. However, the major problem with pig speculation is feed, which covers 40% to 70%
of production costs. Protein sources, including soybean meal, are rare and expensive on the market in the
Democratic Republic of Congo (DR Congo), particularly in the city-province of Kinshasa. This situation is a
handicap for livestock farmers and affects food security.

In order to contribute to the solution of this problem, the general objective of this study was to improve
pig feeding by the use of palm kernel cake and brewers' grains as protein ingredients in the diet of older piglets.
The aim is to verify its effects on zootechnical parameters, in particular weight gain and feed conversion ratio in
order to determine the optimal incorporation rate and to evaluate economic performance. We hypothesized that a
total substitution of soybean meal with palm kernel cake and brewers' grains would give the same zootechnical
and economic performance.

A study on the substitution of soybean meal with palm kernel meal and brewer's grains was conducted
in piglets aged 90 to 125 days in the FSAV farm in order to define the best rate of substitution of soybean meal
with palm kernel meal and brewer's grains in terms of pigs and the production cost in terms of comparative feed.
As a result, our hypothesis was confirmed.

To do this, 5 types of iso-caloric and iso-protein rations were compared, namely: TO (20.5% soybean
meal, 0% palm kernel meal and 4.5% brewer's grains), T1 (15% soybean meal, 14% palm kernel meal and 10%
brewer's grains), T2 (13.5% soybean meal, 21% palm kernel meal and 14% brewer's grains), T3 (12.5% soybean
meal, 28% palm kernel meal and 11% brewer's grains) and T4 (0% soybean meal, 32.5% palm kernel meal and
25.5% brewer's grains). The results showed no significant difference between the five rations with regard to live
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weight and feed consumption. On the other hand, from an economic point of view, rations based on soybean meal
have a higher cost price for the production of one kg of pork. The ration based on palm kernel meal and brewer's
spent grain appears more economical.

In conclusion, our experience has shown that it is better to use palm kernel meal and brewers' spent grain
instead of soybean meal in pig rations to maximize profit and minimize cost.

Based on the results obtained, we propose the use of palm kernel cake and brewer's spent grain instead
of soybean meal in pig feed. To do this, farmers should ensure the quality of the palm kernel cake, as the artisanal
production of the latter does not very often certify the quality of the by-product in terms of protein and crude
fiber. We therefore recommend that a bromatological analysis be carried out beforehand to verify the nutrient
content. We ask those who undertake the same studies to verify the slaughter weight and back fat thickness at the
end of the experiment.
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