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Abstract
Misola® locally fortified infant flour, widely used in nutritional programs, nevertheless faces uncertainties regarding its stability under local climatic conditions. This study aims to determine the physicochemical, sanitary, and sensory stability to establish optimal storage conditions. The study was conducted in Niamey, and two types of food packaging (plastic and aluminum) were used to monitor stability parameters over six months. Physicochemical (water content, pH, ash, fatty acidity), microbiological (yeasts, molds, coliforms, aerobic bacteria), and sensory (taste, odor, color, acceptability) analyses were performed at different time points (T0, T2, T3, T4, T6). The data were analyzed using ANOVA at the 5% significance level. The results show good physicochemical stability, with water content, lipids, pH, and ash varying from 3.15% to 4.7%, respectively. 13.6% to 16.3%; 5.3% to 5.15%; and 3.01% to 2.94%. For microbiological and sensory parameters, Misola® fortified infant flour remains compliant with standards and shows good consumer acceptance, with no significant alteration in taste or odor. These results confirm that Misola® fortified infant flour can be safely stored for 6 months in both packaging types, thereby ensuring its quality in nutritional programs.
Keywords: Stability, Misola® flour, packaging, storage, Niger.

Introduction
Child malnutrition, in its various forms, including undernutrition (such as stunting, wasting, or overweight), vitamin and mineral deficiencies, and non-communicable diseases, remains a global public health concern. According to a joint estimate by UNICEF, WHO, and the World Bank (2023), 34.7% of children under five years of age are affected by childhood malnutrition. Similarly, this prevalence was 26.42% in developing countries, where the rates of wasting, stunting, and obesity were 14.2%, 4.1%, and 27.6%, respectively. In the Sahel, as in the Alliance of Sahel States (AES), the prevalence of severe acute malnutrition and moderate acute malnutrition was 0.93% and 3.68%, respectively (Tapsoba et al., 2025). Furthermore, Paré et al. (2022) estimated the prevalence of wasting at 25% in the Sahel region. Moreover, Amadou and Lawali's (2022) work indicated that the Sahel, such as Niger, experiences high rates of all forms of malnutrition among children aged 6 to 59 months each year. Josephine et al. (2022) estimated the prevalence of chronic malnutrition at 42% among children under 5 years old. In response to this situation, several initiatives have been implemented to promote fortified infant foods that meet the nutritional needs of young children and are accessible to vulnerable households. It is within this context that Kiboko (2005) demonstrates that promoting the consumption of soy porridge can improve the nutritional status of vulnerable groups and prevent the deaths of thousands of children. According to Sombie et al. (2024), vegetable oils and fortified broths were used at 55.2% and 31.5%, respectively, to enhance the flavor of meals.
Given the importance of fortified infant foods in the fight against malnutrition, ensuring their availability and stability while preserving their quality would be an asset to sustainable access. To this end, Misola® fortified infant flour is a nutritious food for children aged 6 to 59 months. It is made from local cereals and legumes, along with a vitamin-mineral supplement. It offers a higher nutritional density than traditional porridges. Therefore, this food is the focus of the present study, despite its stability challenges during use. Indeed, the permeability of the packaging paper to oxygen (O2) makes vitamin A vulnerable to oxidation, which is accelerated by heat and time (Hemery et al., 2020). The same author demonstrated that storage duration is the most influential factor on vitamin A loss (from 50 to 95% depending on conditions) in fortified flours (op. cit.). Furthermore, these issues are linked to uncertainty regarding the actual shelf life under local conditions, the risks of microbiological and physicochemical deterioration, and the challenges faced by producers, distributors, and nutrition programs (Forsido et al., 2021; Hemery et al., 2020). It appears that fluctuations in temperature and humidity, variations in locally available packaging materials, and the precise shelf-life limit producers, healthcare facilities, and users' ability to determine the safety and nutritional efficacy of fortified flours. It is within this context that the present study is conducted, aiming to assess the stability of Misola® fortified infant flour and establish the optimal storage conditions.

Materials and Methods
Materials Used
For this study, Misola® fortified infant flour was selected as the material. This flour was made from the following raw materials and ingredients: millet, peanuts, soybeans, refined sugar, iodized salt, and Premix. The proportions of each ingredient were: millet: 58.46%; peanuts: 9%; soybeans: 18%; refined sugar: 13%; iodized salt: 0.78%; and the fortifier (Premix): 0.76%. The flour was packaged in food-grade plastic bags (FIF-EP) and aluminum pouches (FIF-EA). After heat sealing, two overlapping seals were applied to ensure optimal packaging integrity. The packaged flours were then placed in plastic display cases with lids and stored for six months in the handling room of the Research Laboratory at Abdou Moumouni University in Niamey. Throughout the storage period, the temperature (°C) of the immediate environment was measured using a thermometer and recorded on a monthly monitoring sheet, ensuring rigorous control of storage conditions.

Analytical Method
Determination of the Physicochemical Parameters of the Flour
To assess the impact of storage conditions on the physicochemical quality of Misola® fortified infant flour, several analytical parameters were measured periodically, including moisture content, pH, ash content, and free fatty acid content.

Determination of Moisture Content
The moisture content of the flour was determined in accordance with the French standard NF V 03 921 (AFNOR). This method is based on measuring the mass loss of the sample after heating in an oven at 103 ± 2 °C until a constant weight is reached. The analysis uses a tared crucible in which the test portion is weighed before and after drying. The moisture content is then calculated using the formula:
Te = (M2-M0)/(M1-M0)×100
where M0 represents the weight of the empty crucible, M1 the mass of the fresh sample, and M2 the weight of the crucible containing the dry residue. From this value, the dry matter (DM) content is deduced using the formula: DM = 100 − Te. This procedure allows for the precise evaluation of the moisture content of stored flours at different time points (T0, T2, T4, T6).
The moisture content is determined in accordance with the French standard NF V 03 921 of the French Standardization Association (AFNOR). This corresponds to the mass loss experienced by the sample after

Determination of pH
The pH of the flour was measured according to AACC method (2024). For each analysis, 10 g of flour was weighed into an Erlenmeyer flask and then homogenized with 90 mL of distilled water to obtain a representative suspension. After stirring, the pH was measured using a previously calibrated BIOBASE electronic pH meter. This method allows assessment of the evolution of the sample's acidity or alkalinity over 6 months of storage.

Determination of mineral (ash) content
The ash content was determined according to the method of ISO (1994). Porcelain crucibles were dried at 105°C for one hour, cooled in a desiccator, and then weighed. Approximately 5 g of sample was then introduced into each crucible before being incinerated at 550°C for 24 h in a muffle furnace. After cooling in a desiccator, the crucibles were weighed to determine the amount of residual mineral matter. The ash content (AC) was calculated as follows: AC (%) = ((P2 − P1)/(P0 × DM)) × 100,

where P0 is the mass of the sample, P1 the mass of the empty crucible, P2 the mass of the crucible with ash, AC the ash content, and DM the dry matter content. This method allows for the quantification of the mineral content of the flour.

Determination of Fatty Acidity
Fatty acidity was measured in two steps (Ermosh & Prisukhina, 2025). First, fatty acids were extracted by macerating 5 g of flour in 30 ml of 95% ethanol at 25°C for 30 minutes, then centrifuging to obtain a clear solution. Next, 20 ml of the supernatant was taken, and 1 ml of phenolphthalein was added. The mixture was then titrated with a NaOH (N/20) solution until a pale pink color appeared. Fatty acidity was calculated as: N × 100 / P, where N represents the amount of NaOH used and P the amount of fat solution taken. This parameter indicates the degree of lipid hydrolysis that occurred during storage.

Microbiological Analyses
Microbiological analyses were performed at times T0, T3, and T6 to verify the sanitary conformity of the flours during storage. The microorganisms analyzed included yeasts and molds.

3. Results
3.1 Physical Characteristics of Flour During Storage
3.1.1. Temperature Monitoring During Storage
Figure 1 shows the temperature variation curve of the flour storage medium

Figure 1: Temperature Variation Curve of the Flour Storage Environment
Figure 1 shows the evolution of storage temperatures measured between October and April in two environments: the laboratory and the community environment. In both environments, the storage environment temperatures observed in October are high, around 35–36 °C. In November, they decrease significantly, to approximately 26–27 °C, indicating a marked drop at the onset of the cooler season. The similarity of the values recorded in both environments during these two months suggests that overall thermal conditions were similar at the beginning of the study period.
From December onward, only laboratory temperatures are available. These show relative stability between December and January, with temperatures ranging from 26 to 27 °C. From February onward, an upward trend begins. The temperature initially rises slightly, reaching nearly 29°C, then climbs sharply in March and April, peaking between 37 and 38°C. This trend reflects a gradual warming, likely corresponding to a transition to a warmer season.
The overall analysis of these results highlights a substantial seasonal variability in storage temperatures. The drop observed in November is followed by a cooler, more stable period during the colder months, then by a rapid warming at the end of the season. This dynamic could have significant implications if the stored products are heat-sensitive, particularly during March and April when temperatures frequently exceed the critical thresholds recommended for storing many temperature-sensitive products. The data also suggest that the laboratory is not a thermally controlled environment; temperatures there follow external climatic variations.

3.1.2. Variation in Moisture Content During Storage
The evolution of the flour's moisture content during storage is shown in Figure 2.
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FIF: Fortified Infant Flour; T: Time; EA: Aluminum Packaging; EP: Plastic Packaging; C: Community
Figure 2: Variation in Moisture Content During Storage

The figure illustrates the change in moisture content (%) of a product from the initial time (T0) to 2 months (T0+2 months), 4 months (T0+4 months), and 6 months (T0+6 months). At time T0, the moisture content is 3.15%, then drops sharply to 0% for the FIF-EA-T2 sample, suggesting an anomaly or a dehydrated sample.
From T0+2 months onward, the moisture content stabilizes between 3.17% and 3.39%, depending on the sample type. This relative stability suggests that the product maintains moderate moisture during the first weeks of storage, without significant variations likely to affect its quality. At time T0+4 months, a slight increase was observed, with the content reaching 3.6% for both samples analyzed. This gradual increase continued until T0+6 months, where the values ​​reached 4.16% and then 4.7%, indicating a more pronounced increase in moisture over time.
Overall, the results show an upward trend in moisture content after two months of storage, with a more pronounced increase between four and six months. This trend suggests progressive moisture absorption by the product during storage, which could affect its stability, preservation, or functional properties.

3.1.3. Evolution of the lipid content of stored flours
Table 1. Lipid content of flours during storage
	Times
	Flours
	lipid content (%)

	Time-T0
	FIF-T0
	13.2

	

T0+2months 
	FIF-EA-T2
	14.6

	
	FIF-EP-T2
	14.4

	
	FIF-EA-T2-C
	13.6

	
	FIF-EP-T2-C
	14.5

	
T0+4months
	FIF-EA-T4
	14.7

	
	FIF-EP-T4
	14.8

	
T0+6months
	FIF-EA-T6
	15.5

	
	FIF-EP-T6
	16.3

	Nigerien Standard NN 01-010-02
	10<x<25  



FIF: Fortified infant flour; T: Time; EA: Aluminum foil packaging; EP: Plastic packaging; C: Community, % = percentage
The lipid content of the flours was 13.2% at T0. After 2 months of storage, the analyzed variants showed a slight increase, with values ranging from 13.6% to 14.6%. This variability remained moderate, indicating relative stability in lipid content at the beginning of storage, despite some fluctuations between samples. At T0+4 months, the lipid content continued its slight increase, reaching 14.7% and 14.8% for the two types of flour. This gradual increase likely reflects a relative concentration due to moisture loss or slight analytical variations rather than true lipid enrichment. After six months of storage, the lipid content increased significantly, reaching 15.5% and 16.3%. Although a notable increase from the initial value, these levels remain primarily within the limits of the Nigerian standard NN 01-010-02, which sets an acceptable range of 10% to 25%.
Overall, the results indicate a slight, progressive increase in lipid content during storage, particularly marked after six months, while remaining within the regulatory limits. This change could be linked to a gradual reduction in water content or to oxidation or redistribution of lipid fractions within the product.

3.1.4. pH Evolution During Storage of Misola Flour
Table 2. pH of Flours During Storage
	Times
	Flours
	pH

	Times-T0
	FIF-T0
	5.3

	

T0+2months 
	FIF-EA-T2
	5.28

	
	FIF-EP-T2
	5.21

	
	FIF-EA-T2-C
	5.25

	
	FIF-EP-T2-C
	5.17

	
T0+4 months
	FIF-EA-T4
	5.24

	
	FIF-EP-T4
	5.18

	
T0+6 months
	FIF-EA-T6
	5.2

	
	FIF-EP-T6
	5.15


FIF: Fortified infant flour; T: Time; EA: Aluminum foil packaging; EP: Plastic packaging; C: Community, % = percentage
The pH of the flours is 5.3 at T0. After 2 months of storage, the analyzed variants show a slight decrease, with values ranging from 5.17 to 5.28. This moderate variation indicates low acidification and suggests good overall pH stability at the beginning of storage, despite some differences between samples.
At T0+4 months, the pH continues to decrease very slightly, reaching 5.24 for the EA variant and 5.18 for the EP variant. This gradual change likely reflects natural product aging or low residual biological activity, without, however, indicating significant deterioration. After 6 months of storage, the pH shows a slightly greater decrease, reaching 5.20 for the EA flour and 5.15 for the EP flour. Although lower than the initial value, these pH values ​​remain very close to those measured in previous periods, indicating satisfactory stability of the flours over the studied storage period.
Overall, the results highlight a slight, progressive acidification during storage, particularly noticeable after six months, but remaining within a narrow range and without significant impact on product quality. This slow pH evolution could be linked to micro-physicochemical variations, such as the gradual reduction of moisture, the release of organic compounds, or interactions between the flour constituents.

3.1.5. Ash Content of Flours During Storage
The mineral content recorded in the flours during storage is presented in Table 3.
Table 3. Variation in the Ash Content of Flours During Storage

	Times
	Flours
	             Ash content (%)  

	T0
	FIF-T0
	2.98

	

T0+2months 
	FIF-EA-T2
	2.99

	
	FIF-EP-T2
	2.96

	
	FIF-EA-T2-C
	2.94

	
	FIF-EP-T2-C
	2.98

	
T0+4months
	FIF-EA-T4
	2.96

	
	FIF-EP-T4
	2.98

	
T0+6months
	FIF-EA-T6
	2.97

	
	FIF-EP-T6
	3.01



FIF: Fortified infant flour; T: Time; EA: Aluminum foil packaging; EP: Plastic packaging; C: Community, % = percentage
The ash content of the flours is 2.98% at T0. After two months of storage, the different variants show values ​​between 2.94% and 2.99%. These variations remain very small, reflecting the almost complete stability of the mineral fraction at the beginning of storage and indicating that the applied conditions have no significant effect on this parameter.
At T0+4 months, the ash content remains stable, with values of 2.96% and 2.98% across samples. This consistency indicates that the mineral composition remains unchanged, suggesting that the flour retains its physicochemical characteristics even after extended storage. After six months of storage, the ash content fluctuates between 2.97% and 3.01%, a minimal variation compared to the previous values. Although a slight increase was observed in the EP sample, the overall results remained within normal analytical ranges, indicating that prolonged storage did not alter the product's mineral content.
Overall, the results show remarkable stability in ash content throughout the six months of storage. The observed variations are minimal and indicate no trend toward concentration or loss of mineral elements. This consistency demonstrates good flour preservation and the absence of phenomena likely to alter its mineral quality.

3.2. Microbiological Profile of Flours During Storage
The various Misola flour samples stored exhibit the microbiological profiles shown in Table 4 below.
Table 4. Microbiological Load of Flours During Storage
	
Flours
	Bacteria Aerobic Mesophilic
	Fecal coliforms
	Escherichia coli
	Yeast and
Mold 

	October 
	FIF-T0
	Absence 
	Absence
	Absence
	Absence 

	

January 
	FIF-EA-T3
	Absence
	Absence
	Absence
	Absence

	
	FIF-EP-T3
	Absence
	Absence
	Absence
	Absence

	
	FIF-EA-T3-C
	Absence
	Absence
	Absence
	5.58 .102

	
	FIF-EP-T3-C
	Absence
	˂ 10
	Absence
	˂ 10

	
Avril 
	FIF-EA-T6
	Absence
	Absence
	Absence
	Absence

	
	FIF-EP-T6
	Absence
	Absence
	Absence
	Absence

	Methods
	ISO 48331:2013
	ISO 4831:2006
	ISO 7251:2005
	ISO 21527- 1:2008

	References/Nigerien standard NN 01-010-02
	˂1.105
UFC/g
	˂1.102 UFC/g
	˂1.101 UFC/g
	˂1.103 
UFC/g


FIF: Fortified Infant Flour; T: Time; EA: Aluminum Packaging; EP: Plastic Packaging; C: Community % = percentage
The microbiological quality of the analyzed flours is generally satisfactory and complies with the requirements of the Nigerian standard NN 01-010-02. At the initial time (October), all tested microorganisms, mesophilic aerobic bacteria, fecal coliforms, Escherichia coli, yeasts, and molds were absent, indicating an initially healthy product free of contamination.
After three months of storage (January), the flours stored under EA and EP conditions remained free from any contamination, with a total absence of the tested bacteria and molds. However, two control samples (EA-T3-C and EP-T3-C) showed a slight presence of fungal flora: 5.58 × 10² CFU/g for EA-T3-C and values ​​< 10 CFU/g for EP-T3-C. Despite this appearance of yeasts and molds, the observed levels remained well below the maximum threshold set by the standard (10³ CFU/g) and did not reveal any significant degradation. In April (T6), all samples, regardless of storage conditions, showed a complete absence of germs, including mesophilic aerobic bacteria, fecal coliforms, E. coli, yeasts, and molds. This microbiological stability confirms the effectiveness of the storage conditions and the absence of any risk of deterioration over time.
Overall, the results demonstrate very good control of hygiene and microbiological stability of the flours during the storage period. The occasional fungal contamination observed in some control samples remains low and below regulatory thresholds, indicating satisfactory sanitary quality that complies with current standards.

3.3. Sensory Profile of the Flours
The organoleptic characteristics of Misola® fortified infant flour are shown in Figure 3.
The number of tasters who noted a difference between the flours at times T0, T4 and T0, T6 is shown in Figure 3.T: Time; % = percentage
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Figure 3. Organoleptic Characteristics of Misola® Fortified Infant Flour
Figure 3 presents the perceived evolution of three sensory characteristics of the flours: odor, color, and taste, compared between the initial time (T0) and storage times T4 and T6. The results indicate strong sensory stability over time.
For odor, 99% of respondents perceived no change between T0 and T4, and 85% between T0 and T6. Although a slight increase in the number of people reporting a change was observed at T6 (15%), the vast majority considered the odor unchanged, demonstrating good olfactory stability even after 6 months. Regarding color, the results show similar consistency: 97% of participants noted no change between T0 and T4, and 96% between T0 and T6. Perceived variations, therefore, remain very limited (3–4%), suggesting that the product's color changes very little during storage. Taste perceptions follow the same trend. Between T0 and T4, 98% of respondents reported no change, and 97% between T0 and T6. This shows that the taste remains very stable, with only 2–3% of people identifying any change.
Overall, sensory analysis reveals strong stability in the organoleptic properties of the flours over the initial storage period and the first 6 months of storage. The small percentages of responses indicating a difference remain marginal and suggest that perceived variations are minimal, even negligible. These results reinforce the idea of ​​good product preservation, both in terms of smell, appearance, and taste.
3.4. Appreciation of Flour Tastes
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Figure 4.  Overall Assessment of Misola Flour and Porridge

The graph shows the evolution of the overall acceptability of the flour and the porridge made from it, comparing the initial time (T0) with the storage periods T4 and T6. The results show high acceptability, though it has decreased slightly over time. For the flour, 97% of evaluators reported no perceptible difference between T0 and T4, indicating excellent sensory and technological stability after 4 months. At T6, this rate remained very high (94%), indicating that the vast majority of users continued to perceive the flour as generally unchanged, despite a slight decrease in acceptability.
Regarding the porridge, the results follow the same trend. Between T0 and T4, 95% of participants detected no significant changes, confirming good stability of organoleptic properties during culinary processing. At T6, acceptability drops to 91%, but remains predominantly positive, suggesting that any perceived changes are limited and have no significant impact on consumption. The results indicate satisfactory stability of the flour and porridge for up to 6 months of storage, with high acceptance rates and minimal variation.
In summary, Misola® flour exhibits satisfactory microbiological and sensory stability, as well as taste, for up to six months, without exceeding standards or any significant degradation perceived by consumers.

4. Discussion
The stability of Misola fortified infant flour is a significant issue in the Nigerien context, where protein-energy malnutrition and micronutrient deficiencies affect a substantial proportion of children under five. The results obtained show good physicochemical stability of the flour when optimal storage conditions are met, particularly by avoiding increased humidity, the main factor in degradation. These observations support the conclusions of Zakaria et al. (2025), according to which moderate temperatures (30–40 °C) promote an increase in microbial and fungal loads in infant flours, while storage at higher temperatures can, paradoxically, reduce microbial activity, probably due to a decrease in water activity and an inhibition of heat-sensitive organisms. The work of Forsido et al. (2021) also confirms that storage temperature strongly influences the physicochemical properties of flours, with high temperatures accelerating the degradation of nutritional and functional qualities. These results reinforce the importance of temperature control in Sahelian regions where climatic conditions can compromise the preservation of infant flours. The role of packaging is equally crucial: materials that provide a sound barrier to moisture and oxygen significantly improve product stability, as demonstrated by Forsido et al. (2021). In this context, the use of suitable airtight packaging is essential to prevent spoilage during storage.
Regarding microbiological quality, the results indicate that Misola remains stable for up to 6 months without exceeding standards, consistent with observations from other studies on fortified or composite infant flours. For example, Castenmiller et al. (2024) and Kaunda et al. (2025) report satisfactory microbiological profiles and shelf lives of up to 11 months for flours formulated from cereals, legumes, or fish. This convergence confirms that the technological processes (roasting, precooking, drying) used for these flours help limit microbial growth. Sensory-wise, the good acceptability of porridges prepared with Misola is consistent with the results obtained for other composite flours, which remain highly appreciated by consumers, as reported by Forsido et al. (2021). The absence of perceptible degradation for up to six months is an advantage for community nutrition programs, where family acceptance largely depends on the product's sensory appeal. 
The results demonstrate that Misola flour exhibits physicochemical, microbiological, and sensory stability compatible with safe and effective use in malnutrition prevention strategies in Niger. These results are consistent with the data reported by Oumarou et al. (2012) concerning CSB flour in Niger. However, the product's sensitivity to temperature and humidity variations underscores the need to strengthen storage practices, particularly in rural areas where storage infrastructure is limited. Implementing improved packaging, ventilated storage spaces, and household awareness campaigns could optimize the preservation of Misola® and ensure its quality throughout the distribution chain.

References 
1. Amadou, I., & Lawali, S. (2022). Smart management of malnutrition using local foods: A Sustainable Initiative for Developing Countries. Frontiers in Sustainable Food Systems https://doi.org/10.3389/fsufs.2022.725536 
2. Castenmiller, J., de Henauw, S., Hirsch-Ernst, K.-I., Kearney, J., Knutsen, H. K., Maciuk, A., Mangelsdorf, I., McArdle, H. J., Naska, A., Pelaez, C., Pentieva, K., Siani, A., Thies, F., Tsabouri, S., Vinceti, M., Bresson, J.-L., Fewtrell, M., Kersting, M., Przyrembel, H., Dumas, C., Titz, A., & Turck, D. (2019). Appropriate age range for introduction of complementary feeding into an infant’s diet. EFSA Journal, 17(9) https://doi.org/10.2903/j.efsa.2019.5780 
3. Ermosh, L. G., & Prisukhina, N. V. (2023). Determination and analysis of the hemp flour fatty acid composition. Bulletin of KrasSAU https://doi.org/10.36718/1819-4036-2023-9-207-212 
4. AACC International. (2011). Extensigraph Method, General. In Approved Methods of Analysis. https://doi.org/10.1094/aaccintmethod-54-10.01 
5. Forsido, S. F., Welelaw, E., Belachew, T., & Hensel, O. (2021). Effects of storage temperature and packaging material on physico-chemical, microbial and sensory properties and shelf life of extruded composite baby food flour. Heliyon, 7(4) https://doi.org/10.1016/j.heliyon.2021.e06821 
6. Hemery, Y. M., Fontan, L., Laillou, A., Jallier, V., Moench-Pfanner, R., Avallone, S., & Berger, J. (2020). Influence of storage conditions and packaging of fortified wheat flour on microbial load and stability of folate and vitamin B12. Food Chemistry: X, 5, 100076. https://doi.org/10.1016/j.fochx.2019.100076 
7. International Organization for Standardization. (1994). ISO 11052:1994 – Durum wheat flour and semolina: Determination of yellow pigment content. https://doi.org/10.3403/30146123u 
8. Joséphine, T. N., Nguele, S. S., Hagre, D., Granga, D. D., Abdelsalam, T., & Boy, B. O. (2022). Determinants of Severe Acute Malnutrition in Children Aged 0-59 Months. Medicon Medical Sciences. https://doi.org/10.55162/mcms.03.069 
9. Kaunda, G., Mwangwela, A., Geresomo, N., Kaunda, E., & Simfukwe, K. (2025). Proximate composition, acceptability, and shelf life of complementary foods developed from blends of staple grains, maize, soybeans, and fish in Malawi. Cogent Food & Agriculture, 11(1). https://doi.org/10.1080/23311932.2025.2544957 
10. Oumarou Diadie, H., Doudou Halidou, M., & Balla, A. (2012). Etude de la stabilité et de l’acceptabilité du CSB ++ (Corn-Soya Blend) au Niger. International Journal of Biological and Chemical Sciences, 6(6), 4080-4093. https://doi.org/10.4314/ijbcs.v6i6.18 
11. Paré, B. C., Dahourou, D. L., Kabore, A., Sana, A., Kinda, R., Ouaro, B., Dahany, M. M., Hien, H., & Méda, N. (2022). Prévalence et facteurs associés à l’émaciation des nourrissons de 6 à 23 mois dans la région du Sahel du Burkina Faso. Revue d’Épidémiologie et de Santé Publique, 70, S216. https://doi.org/10.1016/j.respe.2022.06.034
12. Sombie, O. O., Hien, A., Traore, S., Kelle, H., Garanet, F., Ky, D. A., Kpoda, H., & Zeba, N. A. (2023). Connaissances et utilisation des aliments fortifiés en vitamine A des femmes de la ville de Bobo-Dioulasso, Burkina Faso. Sciences Naturelles et Appliquées, 42(1), 125-140. https://revuesciences-techniquesburkina.org/index.php/sciences_naturelles_et_appliquee/article/view/1272 
13. Tapsoba, H., Yameogo, P. S. A., Bougoum, S., & Ilboudo, A. (2025). Promoting oral health and fighting malnutrition in the Sahel region of Burkina Faso: the integrated nutrition strategy of the ‘projet de sensibilisation et de renforcement des capacités pour La prévention du Noma Au Burkina Faso’ (PSRCPN/BF). BMC Public Health, 25(1). https://doi.org/10.1186/s12889-025-23943-2 
14. Zakaria, Z., Nursalim, N., & Titi ZA, A. T. (2025). Accelerated shelf-life assessment of moringa-fortified instant complementary food for infants aged 6-11 months based on microbial parameters. Italian Journal of Food Safety, 14(3). https://doi.org/10.4081/ijfs.2025.13608 
Acceptable and very acceptable	
T0/T4	T0/T6	T0/T4	T0/T6	Flour	Porridge	0.97	0.94	0.95	0.91	


Laboratory storage temperature	October	November 	December	january	February	March	April	35	26.2	27	26	28.8	37	38	Storage temperature in the community environment	October	November 	December	january	February	March	April	35.700000000000003	27.1	






image1.png
avars

(3)1um1u00 J21E M

o

9L

LI

idia

v

JTLdrl

71w

Zrdia

Zvaan

oL

To+smonths

To+amonths

To+2months

TimeT0




image2.png
99% 97%

85%
15%
1% m 3%
To/T4 To/T6 To/T4

Smell

Color

96%

4%

To/T6

mYes mNo

98%

2%

To/T4

Taste

97%

3%

To/T6




