


Assessment of nutritional value of meat and cowpeas commonly consumed in Burkina Faso
Abstract
Meat and cowpeas are important sources of nutrients for the Burkinabe population. This study aims to provide a comparative assessment of the nutritional value of meat and cowpeas commonly consumed in Burkina Faso. Samples were collected in the city of Ouagadougou. A total of seven types of meat and eight varieties of cowpeas were collected. The water content, total ash content, protein content, and fat content were determined using AOAC methods. Total sugars were determined by spectrophotometry and the energy value was calculated using the Merrill and Watt coefficients. The total amino acid profile was determined by HPLC in reverse-phase according to the Waters Pico-Tag method. The results were expressed per 100 g of dry matter. Statistical analysis of the results was performed using xlstat software. The average water content is 73.06% for meat and 9.48% for cowpeas. The average total ash content is 5.35 g for meat and 4.22 g for cowpeas. The average lipid content was 18.42 g for meat and 3.54 g for cowpeas. The average protein content was 64.27 g for meat and 24.49 g for cowpeas. The average carbohydrate content was 2.85 g for meat and 67.74 g for cowpeas. The average energy value is 470.72 kcal for meat and 400.85 kcal for cowpea. The average total amino acid content is 23.50 g for cowpea and 27.41 g for meat. Meat is the most important source of proteins and essential amino acids. It could be recommended in the diets of malnourished people suffering from protein deficiencies.
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1- Introduction
The nutritional situation of the Burkinabe population remains a cause for concern despite the measures implemented as part of the national nutrition policy. It is estimated that approximately 372,035 children aged 6 to 59 months and 88,522 pregnant and breastfeeding women are acutely malnourished and in need of care [1] . Children under 5 are the most affected by acute malnutrition, representing 80.78% of the malnourished population. Among these children, 23.57% suffer from severe malnutrition [1] , the main causes of which are food insufficiency and poor-quality nutrition. 
The diet of the population in Burkina Faso is not very diverse, dominated by cereal products and insufficiently balanced with a low protein intake. It is therefore necessary to consider other food sources that are richer in protein. The categories of protein-rich foods that are commonly produced and consumed in Burkina Faso are meat and legumes. Meat generally provides 20 to 25% of the protein and amino acids required by the human body. Guinea fowl and chicken meat contain an average of 25.8 g and 20.4 g of protein per 100 grams of fresh meat, respectively [2]. These meats also contain minerals such as magnesium (25 mg/100g), potassium (350 mg/100g) and phosphorus (70mg/100g) [2] . Legume consumption in Burkina Faso mainly concerns soybeans, voandzou and cowpeas. These foods, once known as the proteins of the poor, now occupy an important place in the diets of the population. Their total protein content is estimated at an average of 31.04%, 20.38% and 22.55% for soybeans, voandzou and cowpeas, respectively [3].
Given the importance of meat and legumes in the diet of the Burkinabe population, a comparative nutritional assessment is necessary. This will enable the population to make better choices regarding their protein intake for improved nutritional health. However, few comparative studies on these two sources of protein have been conducted in Burkina Faso.
Our study aims to conduct a comparative assessment of the nutrient content of meat and cowpeas commonly produced and consumed in Burkina Faso. Specifically, it aims to determine the physicochemical characteristics of meat and cowpeas produced and consumed in Burkina Faso. The study also allows for the determination of the amino acid profile of each of these categories of food products produced and consumed in Burkina Faso.
2- Materials and methods
2.1- Biological material
Two types of biological material were used: animal material and plant material. The animal material consisted of meat of beef, mutton, pork, chicken (Broiler and local chicken), guinea fowl, and rabbit (Fig. 1). The plant material consisted of grains of various varieties of cowpea, namely KVX-61-1, KVX-442-3-25, KVX-745-11p, KVX-775-33-2G, IT99K-573-2-1, NBR2, black cowpea, and red cowpea (Fig. 2).
The meat samples were collected from a local butcher's shop and poultry outlets in the city of Ouagadougou. About 0.5 kg of beef, mutton meat, and pork, as well as a whole carcass of poultry and rabbit, were collected and packaged in transparent plastic bags, placed in a cooler with ice packs, and transported to the laboratory. The cowpea samples were collected from sales outlets approved by the National Institute for the Environment and Agricultural Research (INERA) and from "yaar" markets in the city of Ouagadougou. Approximately 1 kg of each variety of cowpea was collected, packaged in plastic bags, and transported to the laboratory. Each meat sample was divided into two parts, one of which was stored in the freezer and the other immediately dried in a ventilated oven at 105°C before being ground into powder using a porcelain mortar. The meat powder was placed in plastic jars, labeled, and stored in a refrigerator at 4°C pending analysis. A quantity of each cowpea sample was also ground into powder using a Perten grinder, placed in plastic jars, labeled, and stored at room temperature in the laboratory pending analysis. 
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Fig. 1: Illustration of meat samples collected (A = beef; B = sheep; C = pork; 
D= chicken; E= guinea fowl and F= rabbit)
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Fig. 2: Illustration of the cowpea samples collected (A = red cowpea; B = black cowpea; C= NBR2; D= KVX-442-3-25; E= KVX-775-33-2G; F= KVX -745-11P; G= IT99K-573-2-1 and H= KVX-61-1).
2.2- Determination of proximate composition
The water content was determined according to AOAC method 925.10 [4] and the total ash content according to AOAC method 942.05-1943 [5]. Total protein content was determined using the Kjeldahl method described in AOAC 992.15-1992 [6] and fat content was determined using the Soxhlet method described in AOAC 963.15-1973 [7]. Total sugars were determined using the spectrophotometric method described by Dubois [8]. The potential energy value was calculated using the coefficients of Merrill and Watt [9]. All proximate composition values were expressed per 100 g of dry matter.
2.3- Determination of amino acid profile
 The total amino acid profile was determined by reverse-phase HPLC using the Waters Pico-Tag method described by White, Hart and Fry [10]. This method is based on hot acid hydrolysis of the delipidized sample to release the amino acids, which are then complexed with phenylisothiocyanate (PITC) to form amino acid-phenylthiocarbamyl, which is visible to the UV detector of the HPLC chain.
· Acid hydrolysis and filtration of the sample
A 0.4 g test sample of the delipidated sample was placed in a 100 ml glass vial. To this sample, 15 ml of hydrochloric acid solution (6N) was added, and the mixture was loosely covered and placed in a ventilated oven at 105°C for 24 hours. The hydrolysate was cooled to room temperature and transferred to a 50 ml volumetric flask, then made up to the mark with Milli-Q water. It was homogenized and filtered through a PTFE Millipore filter with a porosity of 0.45 μm.
· Derivatization or formation of the amino acid-phenylthiocarbamyl complex
A 10 μl aliquot of the filtrate from each sample was placed in a tube (sample vial) and dried for 15 to 20 min using the Pico.tag Workstation coupled with a vacuum pump. The dried sample was then re-dried under the same conditions after dissolution by homogenization in 10 μl of re-drying solution composed of a mixture of ethanol, Milli-Q water, and triethylamine (2:2:1; v/v/v). Another 20 μl of the derivatization solution consisting of a mixture of ethanol, Milli-Q water, triethylamine, and phenylisothiocyanate (7:1:1:1; v/v/v/v) was added to the re-dried sample and the mixture was homogenized using a vortex mixer and then incubated at room temperature for 20 min to form the amino acid-phenylthiocarbamyl complex. Finally, a final drying step was performed for 45 min to 1 hour using the Pico.tag Workstation to remove all traces of excess PITC from the complex, which was diluted with 100 μl of Pico.Tag sample diluent before injection.
· Injection and reverse-phase HPLC analysis
A sequence of samples was created on the computer using EMPOWER2 software before activating the analysis start button. The HPLC column was automatically balanced by the device before requesting the injection of the sample. Using a 100 μl syringe, a volume of 40 μl of the diluted complexed sample solution was placed in the injector before it was put into the injection position to start the automatic reading of the sample. The device is equipped with a Waters detector, whose signal is translated by a chromatograph consisting of peaks based on retention time, allowing the amino acids in the sample to be identified and quantified based on peak areas in relation to the pico tag standard.
2.4- Statistical analyses
The data were entered and processed using EXCEL and XLSTAT-Pro 7.5.2 software, 2016 versions. Analysis of variance (ANOVA) was used to compare the means of the different parameters between samples. The analyses were performed with a margin of error of 5%.
3- Results and discussion
3.1- Chemical composition of cowpeas and meat
The meat and cowpeas commonly consumed in Burkina Faso exhibit varying characteristics depending on the meat species and cowpea variety (see Table 1).
The water content of the meat ranged from 60.38 ± 0.37% (pork) to 76.27 ± 0.11% (beef), with an average of 73.06%. These values are lower than those obtained for pork (70.5%) and higher than those obtained for young bulls (69.1%) by Zotté [11]. They are also higher than the values (55.34–68.77%) obtained for plant-based meat produced using cowpea grains [12]. A study by INRA (France) on ruminant meat reported lower values (75%) than those in the present study [13]. This difference could be explained by the variation in the type of cut analysed in each study of animal meat. The low water content of vegetable meat compared to that in the present study could be explained by excessive draining during production. The water content of cowpeas ranged from 8.02 ± 0.05% (KVX-442-3-25) to 11.93 ± 0.03% (NBR2), with an average of 9.48%. These values are higher than those reported (7.77–9.93%) by Samira [14] for Vigna unguiculata L. Walp. They are also higher than 7.4% obtained from cowpea flour by Dinali et al. [15]. The difference could be explained by variations in agroclimatic conditions between the study areas. It could also be due to differences in post-harvest treatments. A previous study on mung bean and soybean flours reported similar water contents (8.9% and 8.2%, respectively) to those observed in the present study[15]. These water content levels demonstrate that cowpea flour is more stable than meat and can be stored at room temperature.
The total ash content of meat per 100 g of dry matter ranged from 2.47 g ± 0.11 (pork) to 8.72 g ± 0.35 (local chicken), with an average of 5.35 g. The total ash content of cowpeas ranged from 3.62 g ± 0.06 (KVX-442-3-25) to 4.92 g ± 0.35 (KVX-61-1), with an average of 4.22 g. These values are higher than those (3.24 g/100 g DM) obtained in Ghana by Affrifah, Phillips and Saalia [16] from cowpea grains. A study on plant meat produced in Côte d'Ivoire from cowpeas provided lower total ash content that was 1.0–1.18% [12]. Therefore, animal meat contains more total minerals than plant meat. Local chicken meat, with it relatively high total mineral content, could be recommended to compensate for mineral deficiencies in the population. A study conducted in Australia reported lower ash contents of 3.30% and 3.60%, respectively, for mung beans and soybeans [15]. The discrepancy between the values obtained by these authors and those in the present study could be attributed to variations in the agro-climatic conditions of the respective study areas. It could also be explained by the difference in legume species studied. The KVX-61-1 cowpea variety, which has a relatively high total mineral content, would be better suited to use in infant porridge formulations for malnourished children. The results show that meat contains higher levels of total minerals than cowpea.
The lipid content of the meat ranged from 4.57 ± 0.10 g (beef) to 43.34 ± 0.61 g (pork) per 100 g of dry matter, with an average of 18.42 g. These levels are higher than the 29.59% obtained by Zotté [11] for pork. These authors obtained higher lipid levels from bull meat (29.13%) than from beef in the present study. These differences could be explained by the feeding method, the sex of the animal and the type of sample used for analysis. Similar values (5.88–16.26%) to those obtained for poultry in the present study were obtained for vegetable meat produced from cowpeas in Côte d'Ivoire by Doué et al. [12]. The lipid content of cowpeas ranged from 2.67 ± 0.24 g (KVX-775-33-2G) to 4.38 ± 0.18 g (KVX-442-3-25) per 100 g of dry matter, with an average of 3.54 g. These values are higher than those obtained (2.03% DM) from the Niizwé variety by Hama-Ba et al. [3]. They are also higher than the average values obtained (2.12%) from different cowpea genotypes [17], as well as those obtained from cowpea grains in Ghana by Affrifah, Phillips and Saalia [16]. This difference could be explained by variation in the agro-climatic conditions of the study areas. It could also be due to varietal differences in the samples. These results show that cowpeas are lower in fat than meat and could be recommended in low-fat diets for the general population. The high fat content of meat, particularly pork, could increase consumers' risk of cardiovascular disease. This is because animal fats contain high levels of saturated fatty acids and cholesterol [13]. 
The protein content of the meats ranged from 52.08 ± 0.19 g (pork) to 73.28 ± 0.08 g (local chicken), with an average of 64.27 g per 100 g of dry matter. These values are lower than those published by Zotté [11] for pork (62.711% DM) and higher than those for chicken (72.302% DM). These differences could be explained by variations in feeding patterns and the health status of the animals. Indeed, disturbances to the physiological state of an animal can increase proteolysis, decrease feed intake and increase oxidative and systemic metabolic stress, resulting in a decrease in the protein content of its meat [18]. Our results are also lower than those published (76.93– 80.99%) for plant-based meat produced from various legumes in Australia [15]. Therefore, plant-based meat is richer in protein than animal meat. The protein content of cowpeas ranged from 21.98 ± 0.14 g (black cowpeas) to 28.50 ± 0.10 g (NBR2), with an average of 24.49 g per 100 g of dry matter. These values are higher than those obtained (23.20 g) from the Niizwé cowpea variety by Hama-Ba et al. [3] and those obtained (20.29%) by Dinali et al. [15]. However, they are lower than the value of 28.7% published by Harmankaya et al. [17] for different cowpea genotypes. This difference could be explained by variation in the agroclimatic conditions of the study areas and by the varietal differences of the samples. The protein content obtained in this study is higher in meat than in cowpeas. NBR2 cowpeas and local chicken meat are important sources of plant and animal protein, respectively. They could be recommended as part of the diet of malnourished people suffering from protein deficiencies.
The carbohydrate content of the meats ranged from 1.15 ± 0.48 g per 100 g of dry matter for mutton to 7.15 ± 0.70 g per 100 g of dry matter for rabbit meat, with an average of 2.85 g. These values are higher than the 1% obtained by Carole [19] from beef. However, they are lower than those obtained (4.98–9.32%) from vegetable meats produced using cowpeas [12]. This difference could be explained by variations in the animals' diets. The carbohydrate content of cowpeas per 100 g of dry matter ranged from 63.72 ± 0.1 g (NBR2) to 70.04 ± 0.49 g (KVX-61-1), with average of 67.74 g. These values exceed those reported by Hama-Ba et al. [3] for the cowpea varieties KVX-61-1 (64.08% DM) and Niizwé (63.30% DM). They are also higher than the value of 60.03% published by Affrifah, Phillips and Saalia [16] for cowpea grains. This difference could be explained by variations in the agroclimatic conditions of the study areas. The results show that, on average, cowpea grains are 24 times richer in carbohydrates than animal meat, which contains less of these macromolecules than plant meat. This is due to the exclusively plant-based nature of carbohydrates. The KVX-61-1 variety, with its high carbohydrate content, could be recommended as part of the diet of malnourished, underweight people.
The energy value of meat varied from 401.53 ± 1.48 kcal/100 g of dry matter (beef) to 606.83 ± 3.45 kcal/100 g of dry matter (pork), with an average of 470.72 kcal/100 g. The energy value of cowpeas ranged from 393.89 ± 1.45 kcal (KVX-61-1) to 407.41 ± 0.94 kcal (KVX-442-3-25), with an average of 400.85 kcal per 100 g of dry matter. With the exception of pork, our values for meat are lower than those reported by Zotté [11] for bull calf meat (516.5 kcal/100 g DM). However, these values are higher than those obtained (146.44–251.55 kcal/100 g) from vegetable meat produced with cowpeas by Doue et al. [12]. A study on cowpea grains in Ghana also reported lower values (336 kcal/100 g) than those in the present study [16].
The ANOVA variance test with a 95% confidence interval showed that there is a significant difference between the results in terms of physicochemical characteristics. Principal component statistical analysis shows a positive correlation (Figs. 3 and 4) between the energy value and lipid content of cowpeas and meat. Pork meat and the cowpea variety KVX-442-3-25 have the highest lipid and energy content. The KVX-442-3-25 variety also has a high carbohydrate content, which is more characteristic of red and black cowpeas. These cowpea varieties would be more suitable for use in baking. The positive correlation between carbohydrates and total ash content in cowpeas shows that their total mineral content is proportional to their carbohydrate content. Ash is more predominant in the KVX-61-1 variety, which has considerable average protein content but is low in lipids. This variety would therefore be more suitable for the formulation of foods for people suffering from mineral and protein deficiencies. The biplot shows that the cowpea varieties NBR2 and IT99K-573-2-1 are the richest in protein but low in carbohydrates (Fig. 4). They would be more suitable for the formulation of porridge for malnourished children. In the meat consumed in Burkina Faso, the total mineral content is proportional to the protein content, which also correlates positively with carbohydrates. Therefore, the proteins in meat are mainly glycoproteins, whose molecules contain minerals. This type of protein is more abundant in local chicken and rabbit meat (Fig. 3).





[bookmark: _Toc105939338]Table 1 : Physicochemical characteristics of meat , and cowpeas commonly consumed in Burkina Faso.
	 Sample designation
	Moisture (%)
	Ash (%)
	Lipids (%)
	Protein (%)
	Carbohydrates (%)
	Energy value Kcal/100g

	Physicochemical characteristics of Meat

	Guinea fowl
	76.04± 0.14a
	4.97± 0.47c
	14.36± 0.23c
	67.28± 0.04c
	1.34± 0.44c
	451.91± 2.63c

	Local chicken
	75.18± 0.30b
	8.72± 0.35 a
	14.37±0.15c
	73.28± 0.07a
	3.64± 0.27f
	436.99± 2.17d

	Beef
	76.27± 0.11a
	5.33± 0.29c
	4.57± 0.10d
	65.16± 0.13d
	2.49± 0.36a
	[bookmark: _Hlk219274464]401.53± 1.48e

	Sheep
	75.11± 0.22b
	4.86± 0.38c
	19.18± 0.22b
	64.41± 0.08e
	1.15± 0.48d
	476.48± 1.27b

	Broiler chicken
	76.27± 0.45a
	6.63± 0.27b
	14.31± 0.02c
	58.15± 0.21f
	2.09± 0.16b
	445.02± 0.97c

	Rabbit
	72.18± 0.35c
	4.47± 0.53c
	18.84± 0.71b
	69.55± 0.19b
	7.15± 0.70e
	476.30± 4.19b

	Pork
	60.38± 0.37d
	2.47± 0.11d
	43.34± 0.61a
	52.08± 0.19g
	2.10± 0.71g
	606.83± 3.45a

	Physicochemical characteristics of Cowpea

	Red cowpea
	10.38± 0.07b
	4.63± 0.18a
	4.14± 0.11a
	21.99± 0.38d
	69.24 ± 0.47ab
	402.19 ± 1.12b

	NBR2
	11.9± 0.03a
	4.18± 0.11bc
	3.60 ± 0.21 bc
	28.50 ± 0.10a
	63.72± 0.11e
	401.30 ± 1.31b

	Black cowpea
	10.44± 0.06b
	4.58± 0.11ab
	4.02± 0.10ab
	21.98 ± 0.14d
	69.42± 0.31ab
	401.77± 0.22b

	KVX-442-3-25
	8.02± 0.05d
	3.62± 0.06d
	4.38± 0.18a
	22.42± 0.24d
	69.57± 0.28ab
	[bookmark: _Hlk219281538]407.41± 0.94a

	KVX-745-11P
	9.43± 0.03c
	4.11± 0.07c
	3.52± 0.14c
	25.88± 0.00b
	66.48± 0.15c
	401.16± 0.77bc

	KVX-61-1
	8.08± 0.10d
	4.92± 0.35a
	2.72± 0.02d
	22.33± 0.30d
	70.04± 0.49a
	[bookmark: _Hlk219281431]393.89± 1.45d

	IT99K-573-2-1
	8.17± 0.14d
	3.96± 0.07cd
	3.30± 0.17c
	28.00± 0.20ab
	64.73± 0.38d
	400.68± 0.94bc

	KXV-775-33-2G
	9.39± 0.11c
	3.75± 0.06cd
	2.67± 0.24d
	24.85± 0.00cd
	68.74± 0.30b
	398.37± 0.97c

	Average Meat
	73.06
	5.35
	18.42
	64.27
	2.85
	470.72

	Average Cowpea
	9.48
	4.22
	3.54
	24.49
	67.74
	400.85


The means in the same column with different superscript letters are significantly different at p ≤ 0.05 according to the ANOVA test.

Fig. 3: Correlation biplot of the physicochemical characteristics of meats commonly consumed in Burkina Faso.

Fig. 4: Correlation biplot of the physicochemical characteristics of cowpeas commonly consumed in Burkina Faso.
3.2- Amino acid composition of cowpeas and meats
 A total of seventeen amino acids were detected and quantified (Table 2).
The total amino acid content of cowpea ranged from 17.23 g/100 g (KVX-573-2-1) to 26.88 g/100 g (black cowpea), averaging 23.50 g/100 g relative to dry matter. Essential amino acids were dominated by lysine (5.16 g/100 g), followed by the aromatic amino acid group (Phe-Tyr) (1.95 g/100 g). The proportion of sulphur amino acids, including cysteine (0.01 g/100 g) and methionine (0.37 g/100 g), was relatively low (Table 3). The composition of non-essential amino acids is dominated by glutamic acid (4.10 g/100 g) and aspartic acid (2.21 g/100 g) (Table 3). These values are lower than those obtained by Samira [14] from Vigna unguiculata seeds in Algeria. They obtained respective contents of 7.5%, 17.12%, 10.8% and 2.7% for lysine, glutamic acid, aspartic acid and sulphur amino acids. This difference could be explained by agroclimatic conditions or the varieties used in each study. The values are also lower than those obtained for lysine (6.26 g/100 g of protein), glutamic acid (13.41 g/100 g of protein), and aspartic acid (9.22 g/100 g of protein) in cowpea grains that were pretreated with varying concentrations of moringa oil and neem oil [20]. This difference could be explained by the way the results are presented. Our values are expressed per 100 g of dry matter. 
The total amino acid content of the meat samples ranged from 23.31 g (rabbit) to 32.10 g (broiler chicken), with an average of 27.41 g per 100 g of dry matter. The essential amino acid composition of commonly consumed meats in Burkina Faso is dominated by lysine (6.12 g/100 g), leucine (1.98 g/100 g), threonine (1.27 g/100 g), valine (1.22 g/100 g) and isoleucine (1.02 g/100 g). The average content of aromatic amino acids (Phe-Tyr group) is 1.83 g/100 g. The average sulphur amino acid content, including cysteine (0.05 g/100 g) and methionine (0.78 g/100 g), is relatively low, but higher than that obtained for cowpea in this study (see Table 3). In terms of non-essential amino acids, meats commonly consumed in Burkina Faso are primarily made up of glutamic acid (4.35 g/100 g), aspartic acid (2.08 g/100 g), alanine (1.94 g/100 g), arginine (1.69 g/100 g) and glycine (1.48 g/100 g) (Table 3). These values are higher than those obtained by Zotté [11] for sulphur amino acids (0.77 g/100 g) and lysine (1.66 g/100 g) in chicken meat. A study conducted on plant-based meat produced from cowpea grains reported higher values for lysine (8.4%) and methionine (2.0%) and similar values for glutamic acid (4.2%) compared to those in the present study [12]. The production process would therefore enable the plant-based meat to be concentrated in essential amino acids. Our results show that meat contains higher levels of alpha amino acids, particularly the essential ones, at 14.44 g per 100 g of protein compared to 12.26 g for cowpea. Therefore, in terms of nutritional recovery for malnourished people, meat is the most important source of essential amino acids.
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Table 2: Amino acid profile of meat and cowpea commonly consumed in Burkina Faso.
	Sample
	Leu
	Thr
	Lys
	Phe
	Tyr
	Val
	Cys
	Met
	Island
	His
	Asp 
	Glu
	Ser
	Gly
	Arg
	Ala
	Pro
	total

	Red cowpea
	1.73
	1.14
	5.64
	1.18
	0.95
	1.09
	0.05
	0.36
	0.91
	0.00
	2.32
	4.14
	1.23
	1.14
	1.36
	1.00
	1.00
	25.24

	Black cowpea
	1.77
	1.23
	6.01
	1.32
	1.18
	1.18
	0.05
	0.41
	1.00
	0.00
	2.64
	4.23
	1.36
	1.14
	1.36
	1.00
	1.00
	26.88

	KVX-442-3-25
	1.65
	0.94
	5.40
	1.20
	0.76
	1.07
	0.00
	0.40
	0.89
	0.00
	2.32
	4.59
	1.07
	1.03
	1.52
	0.94
	1.03
	24.81

	KVX-745-11P
	1.58
	1.12
	5.22
	1.20
	0.70
	0.97
	0.00
	0.35
	0.77
	0.89
	2.32
	4.37
	1.04
	0.77
	0.00
	0.62
	2.09
	24.01

	KVX-61-1
	1.57
	0.90
	5.24
	1.21
	0.72
	1.03
	0.00
	0.40
	0.85
	0.85
	2.28
	4.30
	0.99
	0.76
	1.34
	0.99
	0.85
	24.28

	KVX-775-33-2G
	1.45
	0.80
	4.91
	1.13
	0.68
	0.93
	0.00
	0.36
	0.72
	0.80
	2.01
	3.94
	0.89
	0.60
	1.25
	0.85
	0.76
	22.08

	KVX-573-2-1
	1.11
	0.64
	3.68
	0.89
	0.54
	0.75
	0.00
	0.29
	0.57
	0.54
	1.61
	3.11
	0.71
	0.46
	1.04
	0.68
	0.61
	17.23

	Beef
	2.09
	1.37
	6.58
	1.03
	1.00
	1.27
	0.06
	0.84
	1.12
	0.00
	2.10
	4.63
	0.94
	1.41
	1.66
	2.35
	0.00
	28.45

	Sheep
	2.02
	1.26
	6.29
	1.06
	0.92
	1.21
	0.03
	0.75
	0.95
	0.00
	2.03
	4.21
	0.92
	1.75
	1.68
	2.65
	0.00
	27.73

	Broiler chicken
	2.25
	1.46
	6.78
	1.17
	1.05
	1.41
	0.05
	0.95
	1.20
	0.64
	2.41
	5.02
	1.10
	1.56
	1.99
	2.72
	0.34
	32.10

	Local chicken
	1.91
	1.23
	5.90
	1.01
	0.89
	1.16
	0.04
	0.75
	0.97
	0.00
	2.05
	4.22
	0.93
	1.71
	1.80
	2.01
	0.22
	26.80

	Guinea fowl
	1.95
	1.26
	5.99
	1.00
	0.94
	1.22
	0.03
	0.79
	1.06
	0.45
	2.17
	4.44
	0.94
	1.34
	1.77
	1.19
	0.31
	26.85

	Pork
	1.90
	1.21
	5.93
	0.98
	0.90
	1.17
	0.08
	0.75
	0.96
	0.00
	2.00
	4.15
	0.90
	1.44
	1.61
	1.40
	1.23
	26.61

	Rabbit
	1.71
	1.09
	5.35
	0.09
	0.81
	1.08
	0.06
	0.65
	0.89
	0.45
	1.81
	3.75
	0.83
	1.14
	1.35
	1.27
	0.98
	23.31

	Average a.a. cowpea
	1.55
	0.97
	5.16
	1.16
	0.79
	1.00
	0.01
	0.37
	0.82
	0.44
	2.21
	4.10
	1.04
	0.84
	1.12
	0.87
	1.05
	23.50

	Average a. a. meat
	1.98
	1.27
	6.12
	0.90
	0.93
	1.22
	0.05
	0.78
	1.02
	0.22
	2.08
	4.35
	0.94
	1.48
	1.69
	1.94
	0.44
	27.41





Table 3: Essential and non-essential amino acid composition of meats and cowpeas commonly consumed in Burkina Faso
	Essential amino acids (g/100g of protein)

	Amino acids
	Cowpea
	Meat

	His
	0.44
	0.22

	Thr
	0.97
	1.27

	Val
	1.00
	1.22

	Island
	0.82
	1.02

	Leu
	1.55
	1.98

	Lys
	5.16
	6.12

	Met-Cys
	0.38
	0.78

	Phe-Tyr
	1.95
	1.83

	Non-essential amino acids (g/100g of protein)

	Asp
	2.21
	2.08

	Glu
	4.10
	4.35

	Ser
	1.04
	0.94

	Gly
	0.84
	1.48

	Arg
	1.12
	1.69

	Cys
	0.01
	0.05

	Ala
	0.87
	1.94

	Pro
	1.05
	0.44

	Total essential amino acids
	12.26
	14.44

	Total non-essential amino acids
	14.44
	12.97



Conclusion
The aim of this study was to conduct a comparative assessment of the nutrient content of meat and cowpeas commonly produced and consumed in Burkina Faso. The results show that meat is characterized by a high water content, total minerals, lipids, and proteins with a relatively high energy value. This explains its high perishability. The protein and amino acid composition of meat is higher than that of cowpeas. This study shows that the proteins in meat would be mainly glycoproteins and that high consumption of pork carries a risk of cardiovascular disease, given its high fat content. Cowpea varieties, on the other hand, have low moisture and lipid content, high carbohydrate content, and relatively high protein content. Red and black cowpea varieties and the KVX-442-3-25 variety are more suitable for use in pastries due to their high carbohydrate content. Finally, meat is the most important source of proteins and essential amino acids for the nutritional recovery of malnourished people. However, lean meat should be chosen.
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