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Abstract

This study examines the biochemical composition and nutritional value of the meat from two
giant snail species, Achatina balteata and Achatina weynsi, sourced from Baramoto Market in
Kinshasa, Democratic Republic of Congo (DRC). The research highlights significant variations
in macronutrients (protein, fat, moisture) and mineral content (calcium, magnesium, potassium,
iron, zinc). Proteins were measured using the Kjeldahl method, while lipids were quantified via
Soxhlet extraction. Mineral content analysis was performed using Inductively Coupled Plasma
(ICP) spectroscopy, providing high precision for elements like iron, zinc, and magnesium. These
findings emphasize the nutritional potential of giant snails as alternative sources of essential
nutrients, which could contribute to improving food security in the DRC.
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Introduction

The population of the DRC faces challenges in accessing
animal protein, which is often unaffordable for low-
income households. As a result, unconventional, low-
cost, and naturally available food sources, appreciated by
a minority of the Congolese population, are worth
exploring as alternatives. Among these are African
snails.

The meat of giant snails is an excellent source of animal
protein (Ba, 1994), a nutrient often lacking in diets in
tropical regions (Stiévenart and Hardouin, 1990). Its
protein content is as high as 74.6% (Otchoumou et al.,
2011). Additionally, it is rich in essential minerals (iron,
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phosphorus, calcium, magnesium) and amino acids such
as lysine, leucine, and phenylalanine. However, it is low
in fat, containing only 3.4%, compared to 11.5% in beef
and 12% in chicken (Zongo, 1995; Shapiro, et al., 1968).

In the DRC, information on the chemical composition of
giant snail meat is scarce, unlike in some West African
countries. In several rural communities in the DRC, these
snails are a vital source of high-quality protein.

They are consumed by various tribes, including the
Ngbandi, Ngbaka, and Ngombe (Equateur province), the
Lokele and Topoke (Orientale province) (Kebolo et al.,
2004), and the Batembo and Barega in Kivu (Bar-Hen,
2001).
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Based on this context, the question arises: What are the
primary nutrients and minerals in the meat of giant snails
(Achatina balteata and Achatina weynsi) purchased from
Baramoto Apollo Market?

The objective of this study is to determine the chemical
composition and nutritional value of giant snail meat
obtained from Baramoto Market. Conventional analytical
methods, as recommended by the OAAC and AFNOR,
were employed to achieve this goal.

Materials and Methods
Study location

The research was conducted at the University of
Kinshasa, specifically in the laboratory of the
Department of Biology, where the snail species were
identified. The physical and chemical composition, as
well as the mineral content of the snail meat, were
analyzed at the Laboratory for the Analysis of Medicines
and Food Products (LACOMEDA) within the Faculty of
Pharmaceutical Sciences at the University of Kinshasa.

Biological material

The biological material consisted of giant African snails,
Achatina balteata and Achatina weynsi, collected in
2021 from Baramoto Apollo Market, also known as
Ndolo Libongo.

Analytical Methods

1. Sample Preparation: The snail meat was extracted,
separated from the hepatopancreas, dried at 105°C,
and ground before analysis.

. Moisture Content: Determined through drying
followed by weighing (Official Methods of Analysis,
2015).

. Total Lipids: Extracted using the Soxhlet method.

. Crude Protein: Measured using the Kjeldahl method.

. Total Ash: Assessed by incineration in a muffle
furnace.

. Mineral Content: Quantified using
Coupled Plasma (ICP) spectroscopy.

RS

Inductively

Statistical Analysis

Data were processed using R software, version 3.4.3.
Comparisons were made using the Student's t-test, with a
confidence level of 5% (p < 0.05).
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Results and Discussion
Analysis Results

The findings for Achatina balteata and Achatina weynsi
are presented in Tables 1 and 2.

The results indicate significant differences in the
chemical and mineral composition of the two snail
species, with protein and mineral levels surpassing those
of other snail species reported in the literature.

e Protein: Achatina balteata (78.7 £ 0.5%) is slightly
higher in protein than Achatina weynsi (77.5 = 0.5%).

e Lipids: Achatina weynsi shows a higher lipid content
(6.76 £ 0.27%) than Achatina balteata (5.9 = 0.3%).

o Ash: Achatina weynsi (15.2 + 0.4%) has more ash than
Achatina balteata (13.6 £ 0.4%).

e Minerals: Calcium, potassium, and magnesium levels
differ significantly between the two species.

The differences in macronutrient and mineral content
between the two snail species may be attributed to
environmental and dietary factors specific to each
species.

These findings align with earlier studies by Ba (1994)
and Zongo (1995), which emphasize the nutritional
variability of snails based on their habitat.

In terms of protein content, Achatina balteata (78.7%)
slightly exceeds Achatina weynsi (77.5%). These values
are higher than those reported for other species, such as
Achatina  fulica (Aboua, 1990) and Archachatina
marginata (Kouadio et al., 2015), reaffirming their status
as an excellent source of animal protein.

This high protein content is consistent with findings by
Stiévenart and Hardouin (1990), who noted that African
giant snails are well-suited for diets in tropical regions
where conventional protein sources are limited.

The lipid levels in this study (5.9% for Achatina balteata
and 6.76% for Achatina weynsi) align with the low
values reported by Zongo (1995) but are higher than
those found in some wild species studied by Adeyeye
(1996). This low-fat content makes snails a suitable
option for low-fat diets.



Int.].Curr.Res.Aca.Rev.2025; 13(2): 31-34

Table.1 Macronutrient and mineral content of Achatina balteata meat per 100 g of dry and fresh matter.

Components Dry matter Fresh material
Macronutrient(g)
- Proteins 78.7+0.5 49.4+0.5
- Lipids 5.9+0,3 34+0.3
- moisture - 38.8+0.3
Mineral (mg)
- Ashes 13.6+ 0,4 1.50+£0.3
- Calcium 124.9 £ 3.15 116.1 £3.22
- Potassium 285.9+0.11 265.7+4.07
- Magnesium 347 £1.52 322.5+3.11
- [ron 4.8+0.17 4.5+ 1.01
- Copper 0.5+0.01 0.5+ 0.08
- Zinc 2.86+0.15 2.8+0.15
- Manganese 1,6 £ 0.08 1.5+0.09
- lodine 8.3+1.04 7.7+1.28

Legend : g: gram; mg: milligram

Table.2 Macronutrient and mineral content of Achatina weynsi meat per 100 g of dry and fresh matter.

Components Dry matter Fresh material
Macronutrient(g)
- Proteins 77.9+0.4 58.4+0.4
- Lipids 6.6 +0.2 3.1+£0.2
- moisture - 29.0+0.4
Mineral (mg)
- Ashes 9.2+0.3
- Calcium 15.0+£0.3 82.5+1.85
- Potassium 116.1 +£3.22 188.7+4.16
- Magnesium 265.7+4.07 229 +2.56
- [ron 322.5+3.11 32+093
- Copper 4.5+1.01 0.3 £0.06
- Zinc 0.5+0.08 2+ 0.01
- Manganese 2.8+0.15 1.1+£0.01
- Iodine 1.5+0,09 55+13
7.7+1,28

Legend : g : gram; gm : milligram

Regarding minerals, the calcium content (123.14 mg/100
g for Achatina balteata) is lower than the value reported
for Archachatina marginata (1180 mg/100 g) by Mama
Ali (2011) but remains significant for addressing dietary
needs in regions where milk or calcium supplements are
scarce.

Similarly, magnesium and potassium, which are crucial
for muscle and cardiac metabolism, are more abundant in
Achatina balteata, aligning with observations by Kouassi
et al., (2007).

Finally, the minimal variations in iron, zinc, and copper,
although statistically insignificant, corroborate Mbemba
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and Remacle’s (1992) findings on the richness of snails
in essential trace elements. These nutrients help address
nutritional deficiencies and strengthen immunity, as
highlighted by Rousses and Hinninger (2009).

Conclusion

This study characterized the biochemical and nutritional
composition of two giant snail species, Achatina balteata
and Achatina weynsi. The results demonstrate their high
protein and mineral content, with notable differences
between the two species. Despite their relatively low
lipid content, their richness in macronutrients and
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minerals such as potassium, calcium, and magnesium
makes them a valuable food resource for improving diets
in the DRC.

Incorporating these snails into dietary habits could
diversify affordable and accessible sources of animal
protein for low-income households, thereby enhancing
food and nutritional security. Further research on the
social acceptability and processing methods for snails is
recommended to promote their broader use.
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