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Abstract

In developing countries, vegetables such as the eggplant Solanum aethiopicum are grown locally. Its high water content
makes this vegetable highly perishable; to address this problem, this study was conducted with the aim of reducing the
water content in the eggplant as much as possible to extend its shelf life. Analysis of biochemical and phytochemical
compounds was performed using standard methods. The results showed variations among most of the parameters
analyzed. The water content in fresh eggplant is 90.2%, whereas dried eggplant samples have a water content of 9.1%.
Regarding biochemical properties, sun-dried eggplants had higher levels than oven-dried eggplants and fresh eggplants.
The ash, fat, protein, and fiber contents, as well as the energy value, ranged from (0.67 to 6.7%), (0.23 to 10.3%), (1.98%
to 15.03%), (3.03 to 28.75%), (24.83 to 273.3%). As for minerals, with the exception of potassium and manganese, sun-
dried eggplants had the highest levels compared to oven-dried and fresh eggplants. The levels range from Ca (6.11 to
57.14 mg/kg), Fe (3.75 to 35.88 mg/kg), K (3.45 to 37.89 mg/kg), Mg (7.42 to 89.78 mg/kg), Mn (3.39 to 33.60 mg/kg),
Na (6.33 to 66.16 mg/kg), Zn (7.18 to 71.77 mg/kg). The levels of phytochemicals range from polyphenols (31.67 to
730.63 mg EAG/100 g), flavonoids (1.08 to 66.28 mg EAG/100 g), tannins (5.55 to 154.79 Emg/100 g), antioxidant
activity (18.27 to 63.02 Emg/100 g). Drying is an effective method for adding value to African eggplants, as it both
improves their shelf life and optimizes their nutritional quality.
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1. Introduction

The eggplant, a vegetable grown for its leaves and/or fruit, is widely appreciated in West and Central Africa. It belongs
to the Solanaceae family and the genus Solanum, which includes many cultivated species, the best known of which in
Cote d'lvoire are Solanum aethiopicum; Solanum melongina; and Solanum macrocarpon [1]. The eggplant is considered
one of the five most important crops in sub-Saharan Africa, alongside tomatoes, onions, peppers, and okra [2]. In Cote
d’lvoire, the eggplant is the leading vegetable crop, both in terms of production volume and cultivated area. A study
published by FAOSTAT in 2008 estimated annual national production at approximately 60,000 metric tons. According
to recent FAOSTAT projections, this production is expected to reach 86,470.45 metric tons in 2023, reflecting the
growing importance of this crop in the Ivorian agricultural sector [3]. The share of African eggplant entering the market
is reportedly growing steadily in response to rising demand from urban markets and for export—particularly to
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Europe—from countries such as Uganda, Cote d’Ivoire, and Senegal. It is primarily grown by small-scale farmers in both
rural and urban areas [4]. Eggplants play an important role in the diet of Cote d'Ivoire, where they are used in the
preparation of many traditional sauces such as gnangnan, kedjenou, and eggplant sauce. Beyond their culinary
importance, they are also a highly valuable nutritional resource. Studies conducted on various cultivars show, in
particular, that Solanum aethiopicum is rich in fiber, thereby contributing to proper digestive function and reducing
bloating. Thanks to its low soluble sugar content, this species also helps limit glucose absorption [5]. Furthermore,
several research studies attribute beneficial pharmacological properties to it, including anti-inflammatory,
antibacterial, antidiabetic, anti-obesity, and antioxidant effects [5]. The high water content of eggplant makes it a
particularly perishable crop after harvest. Indeed, Solanum aethiopicum is characterized by a short shelf life, generally
estimated at three to four days, due in particular to post-harvest practices that are often inadequate. Several factors
directly influence fruit quality after harvest, including the stage of ripeness, harvesting methods and timing, as well as
sorting, packaging, storage, temperature, and humidity conditions during storage [6]. In the Ivorian market, white
eggplants that have changed color due to an advanced stage of ripeness are frequently sold at discounted prices of up
to 50% of their original value, or even rejected [7]. Given its large production volumes, the income it generates, and its
role in food security and dietary diversification, the eggplant is thus a strategic crop for strengthening the food and
nutritional security of the Ivorian population. Furthermore, its wide diversity of species and varieties makes it a
promising candidate for resilient market gardening systems based on the principles of agroecology. To limit post-
harvest losses and ensure greater availability of eggplant over a longer period, drying appears to be an effective and
suitable preservation method. The aim of this study is to contribute to the post-harvest utilization of eggplant.

2. Materials and Methods

2.1. Biological Materials

The biological material used in this study is the eggplant Solanum aethiopicum. The eggplants were purchased at three
different markets in Korhogo, in northern Céte d'Ivoire: the Grand Market, the Sinistré Market, and the Téguéré Market.
After purchase, the eggplants were transported to the laboratory for subsequent analyses.

2.2. Method

2.2.1. Preliminary Processing of Eggplants
The harvested eggplants were washed under running water to remove impurities, mud, pesticide residues, and other
contaminants, and then sliced. They will then be blanched in boiling water for 5 minutes.

2.2.2. Different Drying Methods

Sun-drying

500 gram batch of eggplant samples, sliced and then blanched in boiling water for about 5 minutes, was spread out on
a drying rack and left in the sun at approximately 33°C for 72 hours. The sun-dried eggplant was then weighed, ground,
and packaged in jars for subsequent analysis.

Oven-Drying

A 500-gram batch of eggplant samples, sliced and then blanched in boiling water for about 5 minutes, was placed in an
oven at 55 °C for 24 hours. After cooling in a desiccator, the oven-dried eggplants were weighed, ground, and packaged
in jars for subsequent analysis.

2.2.3. Study of the Biochemical Properties of Eggplants

Moisture content

The water content is determined according to [8]. A mass of 5 g of bean seed flour (P0) was placed in a porcelain crucible
with a previously determined empty mass (P1). The porcelain crucible and flour sample were placed in an oven at 105°C
for 24 hours to obtain a constant mass. After cooling in the desiccator, the mass (P2) of the whole was determined. The
water or moisture content is determined in g/100 g of bean flour sample according to the following formulae:
Moisture = [(P2 — P1) = 100]/Po].
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Ash content

Ash content was determined using the [8] method. 5 grams of 5 g of bean seed flour were weighed into a pre-weighed
crucible and incinerated in a muffle furnace at 550°C for 12 hours. After incineration, the crucible containing the ash
was cooled in a desiccator and weighed. Ash content was calculated as follows: Ash (%) = [(m2 - m0) / (m1-m0)]*100

Proteins content

Proteins content was determined using the Kjeldahl method [8]. 1 gram of bean seed flour was digested in 20 mL of
concentrated sulfuric acid at 400°C for two hours with a mineralization catalyst (potassium sulfate + selenium). After
digestion, the digest was diluted to 100 mL with distilled water. A 10 mL aliquot was mixed with 10 mL of 40% NaOH,
and the mixture was distilled. Distillate was collected in 20 mL of 4% boric acid containing a mixed indicator (methyl
red + bromocresol green) and titrated with 0.1 N sulfuric acid. Protein content was calculated as follows: Proteins (%)
=(V1-V0)x14 x N x 6.25/me

Fibres content

For crude fibers, [9] method was used. 2 g of bean seed flour were weighed into separate 250 mL round-bottom flasks,
and 50 mL of 0.25 M sulfuric acid solution was added. The mixture obtained was boiled under reflux for 30 min.
Thereafter, 50 mL of 0.3 M sodium hydroxide solution was added and the mixture was boiled again under reflux for 30
min and filtered through Whatman paper. The insoluble residue was then incinerated, and weighed for the
determination of crude fibers content. Fibers (%) = (m1 - m2) x 100/2

Lipid content

Lipids content was determined using the [10] Soxhlet extraction method. 10 grams of bean seed flour were weighed
into a cellulose extraction cartridge, sealed with cotton, and placed in the Soxhlet extractor with 300 mL of hexane.
Extraction was carried out under reflux for seven hours. After extraction, the hexane was evaporated using a rotary
evaporator, and the pre-weighed flask containing the oil was dried at 100 °C for 20 minutes, cooled in a desiccator, and
weighed Lipid content was calculated as follows:

Lipids (%) = (m - m0) x100/me.

Carbohydrates and energy value
Carbohydrates content and calorific value were calculated and expressed on a dry matter basis using the following
formulas [11]: Carbohydrates (%) = 100 - [Moisture (%) + Lipids (%) + Proteins (%) + Ash (%) + Fiber (%)];

Energy (kcal/100 g) = (% proteins x 4 + (% carbohydrates x 4) + (% lipids x 9).

Mineral analysis

5 grams of bean seed flour were burned to ashes in a muffle furnace. The ashes obtained were dissolved in 10 mL of
HCL/HNO3 and transferred into 100 mL flasks and the volume was made up using deionized water. The mineral
composition of each sample was determined using an Agilent 7500c inductively coupled argon plasma mass
spectrometer ICP-MS method [12]. Calibrations were performed using external standards prepared from a 1000 ppm
single stock solution made up with 2 % (v/v) nitric acid.

2.2.4. Détermination des propriétés phytochimiques

Extraction of Phenolic Compound

Phenolic compounds are extracted with methanol using the method described by [13]. 1 gram of the combination of
oven-dried and crushed leaves is homogenized in 10 mL of 70% (v/v) methanol. The resulting mixture is centrifuged at
1000 rpm for 10 min. The pellet is recovered in 10 mL of 70% methanol (v/v) and centrifuged again. The supernatants
are combined in a 50 mL flask and adjusted with distilled water to the mark. The solution thus obtained is called the
methanol extract.

Polyphenol content

Add 1 mL of Folin-Ciocalteu reagent to 1 mL of methanolic extract, then add 1 mL of 20% (w/v) sodium carbonate
solution. Fill the tube to 10 mL with distilled water and place it in the dark for 30 min. The optical density is read at 725
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nm against a blank. A standard curve established from a stock solution of gallic acid (1 mg/mL) under the same
conditions as the test is used to determine the amount of phenols in the sample

Flavonoid content

The method used to determine flavonoid content is that described by [14]. To 0.5 mL of methanolic extract, 0.5 mL of
distilled water, 0.5 mL of aluminum chloride, 0.5 mL of potassium acetate, and 2 mL of distilled water are added
successively. The tube is left to stand for 30 min in the dark and the optical density (OD) is read at 415 nm against a
blank. A calibration curve prepared under the same conditions as the test using a 0.1 mg/mL quercetin stock solution
is used to determine the flavonoid content of the samples.

Tannin content

The tannin content is determined using the method described by [15]. 1 mL of methanolic extract is placed in a test tube
to which 5 mL of vanillin reagent has been added. The tube is allowed to stand for 30 minutes in the dark, and the optical
density (OD) is measured at 500 nm against a blank containing a mixture of 37% methanol and 8% HCl in equal volumes.
The tannin content of the samples was determined using a calibration curve established with a series of tannic acid
standard solutions, prepared under the same conditions as the assay, starting from a 2 mg/mL stock solution.

Measurement of antioxidant activity using the DPPH method

Antioxidant activity is determined according to the method described by [16]. About 1 mL of 0.3 mM DPPH solution in
ethanol was added to 2.5 mL of sample solution 1 g of dried powdered sample mixed in 10 mL of methanol, filtered
through Whatman No. 4 filter paper, and allowed to react for 30 min at room temperature. Absorbance values were
measured with a spectrophotometer (PG Instruments, England) set at 415 nm. The average absorbance values were
converted to percentage antioxidant activity using the following formula: Antioxidant activity (%) = 100 - [(Abs of
sample - Abs of blank) x 100/Abs positive control].

2.3. Statistical Analyses

All analyses were conducted in triplicate, and the results were analyzed using Excel. Analysis of Variance (ANOVA-1)
and the Student-Newman-Keuls (SNK) test at the 5% significance level were employed to compare and distinguish
means utilizing IBM SPSS Statistics version 20 software.

3. Results

3.1. Effect of Drying on the Biochemical Composition of Eggplant (Solanum aethiopicum)

Table 1 presents the biochemical characteristics of fresh, sun-dried, and oven-dried eggplant of the Solanum
aethiopicum variety. Statistical analysis of the data indicates a significant difference between the values obtained for all
biochemical parameters of the eggplant samples evaluated at a p-value < 0.05. The moisture content of the oven-dried
and sun-dried eggplant samples is 9.1%. These values are significantly lower than that found for the fresh eggplant
sample (AuF), which is 90.2%. The ash content of the fresh eggplant was (0.67+0.02%), while that of the oven-dried and
sun-dried samples ranged from (5.4+0.2%) to (6.7+0.3%), respectively. The fat content of the fresh eggplant sample
was (0.23 * 0.02%), while that of the oven-dried and sun-dried samples ranged from (5.9 + 0.1%) to (10.3 * 0.1%),
respectively. Protein contents ranged from (14.52 * 0.06%) to (15.03 = 0.05%) for the oven-dried and sun-dried
samples, respectively. The sun-dried eggplant samples had the highest fiber content (28.75+0.75%) compared to the
oven-dried eggplant samples (27£2%) and fresh eggplant (3.03£0.13%). The carbohydrate content was highest in the
oven-dried sample (38.08 + 1.66%), while the sun-dried and fresh samples had carbohydrate contents of 30.12 + 0.1%
and 3.89 * 0.5%, respectively. The highest energy value was observed in the sun-dried eggplant sample (273.3 £ 1.1
kcal/100 g), followed by the oven-dried (263.5 + 7.3 kcal/100 g) and the fresh sample (24.83 + 2.49 kcal /100 g).
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Table 1 Effect of drying on the biochemical composition of Solanum aethiopicum eggplant after drying

Sample AuF AuSS AuSE
Moisture (%) 90.2 £+0.42 9.1+0.3b 9.1+0.1b
Ash (%) 0.67+0.02c | 6.7+0.3a 5.4+0.2b
lipids (%) 0.23+0.02c | 10.3+0.1a 5.9+0.1b
protéins (%) 1.98+£0.02c¢ | 15.03+,05a | 14.52+0.06b
fibres (%) 3.03£0.13c | 28.75+0.75a | 27+2b
Carbohydrate (%) | 3.89+0.5c 30.12+0.1b | 38.08+1.66a
Calorific value 24.83+2.49c | 273.3x1.1a | 263.5£7.3b

(Kcal/100g)

Different letters in a column indicate a significant difference at the P <0.05 % level, while identical letters indicate that there is no significant
difference. AuSS: sun-dried eggplant; AuSE: oven-dried eggplant; AuF: fresh eggplant.

Table 2 presents the mineral content of the eggplant samples. Statistical analysis of the data indicates a significant
difference between the values obtained for all biochemical parameters of the eggplant samples evaluated at a p-value <
0.05. Calcium content ranged from (6.11 * 0.8 mg/kg) to (57.14 + 0.12 mg/kg). The highest content was observed in the
sun-dried eggplant samples (57.14 + 0.12 mg/kg), and the lowest content was observed in the fresh eggplant (6.11 +
0.8 mg/kg). The iron content increased significantly after drying. Fresh eggplant samples had a content of (3.75 *+ 0.75
mg/kg), while sun-dried and oven-dried eggplants had contents of (35.88 + 0.06 mg/kg) and (32.06 + 0.04 mg/kg),
respectively. Sun-dried eggplants had the highest iron content. The potassium content increased from 3.45 + 0.45% in
fresh eggplants to 24.68 + 0.06 mg/kg in sun-dried eggplants and to 27.89 * 0.01 mg/kg in oven-dried eggplants; the
highest value was observed in oven-dried eggplants. The magnesium content ranged from (7.43+0.32 mg/kg) in the
fresh eggplant samples to (89.78+0.06 mg/kg) in the sun-dried eggplant samples and (44.42 + 0.12 mg/kg) for oven-
dried eggplant samples. Sun-drying yielded the highest content. Manganese levels ranged from (3.93 * 0.13 mg/kg) to
(33.60 = 0.05 mg/kg). The lowest concentration was recorded in the fresh eggplant samples, while the highest
concentration was observed in the oven-dried eggplant samples. The sodium content increased very significantly after
drying, with (6.93+0.11 mg/kg) for the fresh eggplant samples compared to (48.53+0.02 mg/kg) for the sun-dried
eggplant samples and (66.16 + 0.06 mg/kg) for oven-dried eggplant samples. The oven-dried eggplant samples had the
highest sodium content. The copper, lead, and selenium contents remained at trace levels in all treated samples. The
zinc content increased after drying, with a concentration of (9.18 + 0.01 mg/kg) for fresh eggplants, (41.47 + 0.52
mg/kg) for sun-dried eggplants, and (68.38 + 0.24 mg/kg) for oven-dried eggplant samples. The highest value was
observed in the sun-dried eggplant.

Table 2 Effect of drying on the mineral content of Solanum aethiopicum eggplant after drying

Sample AuF AuSS AuSE

Ca (mg/kg) | 6.11+0.89c 57.14+0.12a | 53.70+0.2b
Cu (mg/kg) | 0.01+0.01a | 0.12+0.19a | 0.08+0.01a
Fe (mg/kg) | 3.75+0.75c | 35.88+0.06a | 32.06+0.04b
K (mg/kg) 3.45+0.45¢ | 24.68+0.06b | 37,89+0.00a
Mg (mg/kg) | 7.42+0.31c | 89.78+0.06a | 44.72+0.2b
Mn (mg/kg) | 3.39+0.3c 27.74+0.12b | 33.60+0.01a
Na (mg/kg) | 6.33+0.11c | 48.53+0.02b | 66.16+0.06a
Pb (mg/kg) | 0.001+0.00a | 0.002+0.00a | 0.001+0.00a
Se (mg/kg) | 0.01£0.00c | 0.06+0.01b | 0.08+0.00a
Zn (mg/kg) | 7.18+0.01c | 71.77+0.52a | 58.36+0.24b

Different letters in a column indicate a significant difference at the P <0.05 % level, while identical letters indicate that there is no significant
difference. AuSS: sun-dried eggplant; AuSE: oven-dried eggplant; AuF: fresh eggplant.
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3.2. Effect of drying on the phytochemicals in Solanum aethiopicum

The composition of polyphenols, flavonoids, and tannins, as well as antioxidant activity, is shown in Figures 1, 2, 3, and
4. Polyphenol content ranged from (711.49 + 6.84 to 730.63 mg EAG/100 g) for the sun-dried and oven-dried eggplant
samples, respectively. In contrast, the fresh eggplant sample had a content of (31.67 * 0.84 mg EAG/100 g). The oven-
dried sample (AuSE) had the highest content. Flavonoid contents ranged from (62.06 + 0.35 to 66.28 + 0.879 mg
EQuer/100 g) for the oven-dried and sun-dried eggplant samples. These levels are significantly higher than that found
in the fresh eggplant sample (1.08 + 0.28 mg EQuer/100 g). The sample from sun-drying (AuSS) had the highest content
(66.28+0.875 mg EQuer/100g). Tannin contents ranged from (122.01 + 19.62 to 154.79 + 11.89 Emg/100g) for sun-
dried and oven-dried eggplant samples, respectively, and for the fresh eggplant sample, the content was (5.55 + 0.505
Emg/100 g). The highest value was observed in the oven-dried eggplant sample (AuSE), which was (154.79 + 11.89
Emg/100 g). Antioxidant activity ranged from (58.60 + 10.15) to (63.02 + 8.98 Emg/100g) for the dried eggplant
samples; with the lowest value being (18.27 + 6.43 Emg/100g) for fresh eggplant (AuF) and the highest value observed
in the sun-dried eggplant sample (AuSS).

Polyphenol content EAG/100g Flavonoid content EQuer/100g
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700 T X
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Figure 1 Polyphenol Content of Fresh and Dried Figure 2 Flavonoid Content of Fresh and Dried
Eggplant Samples Eggplant Samples
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Figure 3 Tannin Content of Fresh and Dried Eggplant Figure 4 Antioxidant Activity of Fresh and Dried
Samples Eggplant Samples

4. Discussion

The water content of fresh Solanum aethiopicum eggplant in this study decreased significantly after both drying
methods examined. These results are fully consistent with those of [17], who reported moisture contents ranging from
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85 to 92% for fresh vegetables, with a decrease to less than 10% after drying. This reduction could be explained by the
gradual elimination of free water followed by bound water under the effect of heat, which would allow for better
preservation of nutritional value by reducing the proliferation of microorganisms in the dried eggplants. Furthermore,
the similarity in the results obtained from solar drying and oven drying suggests that both methods are effective in
achieving a moisture level suitable for storage. However, oven drying offers better control over conditions
(temperature, duration), unlike solar drying, which depends on weather conditions. Drying is a useful technique for
limiting post-harvest losses of eggplants, which are highly perishable due to their high water content. The ash content
increases from 0.67% in the fresh sample to 5.4% and 6.7% in the oven-dried and sun-dried samples, respectively. This
significant increase is attributable to a concentration effect of mineral matter resulting from water loss. Similar
observations were made by [4] on market vegetables, where drying led to a notable increase in ash content. According
to [18], this increase does not reflect mineral production but rather a relative increase in their proportion within the
dry matter. Furthermore, the higher ash content in the sun-dried sample could be explained by slower evaporation,
which allows for greater concentration of mineral elements. With regard to minerals, the higher calcium content in dried
eggplant compared to fresh eggplant could be explained by the fact that calcium is a thermally stable and non-volatile
element, which accounts for its retention and concentration during the drying process. Furthermore, heat can cause
calcium bound to cell walls particularly to pectins to be released, thereby increasing its analytical availability. This
increase in calcium in dried eggplants is particularly noteworthy, as calcium plays an essential role in bone
mineralization, nerve transmission, and blood clotting [19]. The iron content also increases significantly after both
drying methods, which is consistent with the principle of concentration resulting from water loss. Studies on Solanum
aethiopicum indicate iron levels of up to 21 mg/100 g in the fruits, confirming that this species is an important dietary
source of iron [20]. [18] also highlighted the high iron content of local vegetables and their importance in the diet. The
increase in iron observed in this study could be explained by the thermal stability of iron, which does not degrade during
drying, as well as by its release from organic complexes under the effect of heat. However, the bioavailability of iron can
be influenced by the presence of antinutritional compounds such as tannins, the levels of which also increased in this
study. These compounds can form insoluble complexes with iron, thereby reducing its absorption [14]. It should be
noted, however, that the results confirm the potential of sun-dried and oven-dried eggplant in combating iron
deficiency, particularly in African countries where anemia remains a major public health problem [19]. The magnesium
content increases significantly after both drying methods compared to fresh eggplant. From a physiological standpoint,
magnesium is essential for many biological functions, including enzyme activation, protein synthesis, and nervous
system function. Thus, the high values obtained in this study confirm the nutritional value of dried eggplant as a source
of magnesium. The zinc content also increases after drying compared to fresh eggplant. Studies on Solanum aethiopicum
indicate zinc contents ranging from 2 to 20 mg/100 g, depending on the plant parts and growing conditions [20,21].
However, the bioavailability of zinc can be affected by the presence of tannins and phytates, which can form complexes
with this mineral [14]. Despite this, zinc remains an essential element involved in the immune system, cell growth, and
wound healing. Potassium levels also increase during both drying methods compared to fresh eggplant. The increase in
potassium during sun-drying and oven-drying is beneficial to the body because potassium plays a fundamental role in
regulating fluid balance, nerve transmission, and muscle contraction [19]. Its high concentration in dried eggplant
therefore enhances the nutritional value of processed eggplant. In this study, the copper content increased slightly after
sun-drying and oven-drying compared to the fresh sample, which could be explained by the concentration of minerals
following water removal, as well as by the release of copper bound to enzymes and plant proteins under the effect of
heat. However, unlike macrominerals, copper is a trace element present in low concentrations, which explains why its
increase remains moderate. Copper plays an essential role in iron metabolism, enzymatic reactions, and antioxidant
defense. According to [19], copper deficiency can lead to hematological and immune disorders. Thus, even in small
amounts, the presence of copper in dried eggplant provides a valuable nutritional contribution. The manganese content
also increases after drying. This increase is due to a concentration effect resulting from dehydration, which reduces the
total mass of the sample and increases the proportion of minerals. Studies conducted on Solanum aethiopicum have
reported manganese levels generally ranging from 1 to 10 mg/100 g, with significant variations depending on soil
conditions [20]. Furthermore, studies on African vegetables have shown that manganese is a relatively abundant
element in plants, although it has been studied less than iron or calcium [18]. It should also be noted that manganese
content can be strongly influenced by soil composition, soil pH, and farming practices. It should be noted, however, that
manganese is an essential trace element involved in carbohydrate and lipid metabolism, bone formation, and
antioxidant defense mechanisms. According to [14], manganese also contributes to the activity of certain antioxidant
enzymes, which underscores its importance in the diet. Thus, the results obtained in this study confirm that dried
African eggplant is a valuable source of manganese. The low levels of lead and selenium observed indicate the absence
of contamination in the eggplants studied. These results are consistent with studies conducted on African vegetables,
which generally show low levels of heavy metals under normal growing conditions [22]. This low level of contamination
could be explained by soil quality and the absence of industrial pollution. These results confirm the sanitary quality of
dried eggplant and its safety for human consumption.
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The lipid content increases from 0.23% in fresh eggplant to values ranging from 5.9% to 10.3% after drying. This
significant increase is mainly due to the concentration of the constituents. Studies conducted by [23] have shown that
drying vegetables leads to a significant increase in lipid content. However, it should be noted that lipids can undergo
oxidation during drying, particularly in the presence of oxygen and light. According to [24], these reactions can impair
the nutritional quality of lipids, even though their apparent content increases. Protein content ranges from 1.98% in
fresh eggplants to approximately 14.52% and 15.03% in dried eggplants. This increase is due to a concentration effect,
but also to heat-induced structural changes. These results are consistent with those of [25], who observed a similar
increase in protein content in dried vegetables. Heat can cause protein denaturation, facilitating their extraction and
quantification. Given these values, sun-dried and oven-dried eggplants could therefore be recommended for children
and vulnerable individuals who require an increased protein intake. Fiber content increases from 3.03% to
approximately 27% and 28.75% after drying. This increase is due to the concentration of structural components such
as cellulose, hemicellulose, and lignin. According to [26], eggplants are naturally rich in fiber, and drying them further
enhances this characteristic. Fiber plays a crucial role in regulating digestion, preventing diabetes, and lowering
cholesterol [27]. Consuming sun-dried and oven-dried eggplants would therefore be ideal for promoting healthy bowel
movements. The carbohydrate content increases from 3.89% to values ranging from 30.12% to 38.08%. This increase
is due to the concentration of sugars and polysaccharides. The energy value increases from 24.83 kcal/100 g to more
than 260 kcal /100 g after drying. This increase reflects the concentration of macronutrients. According to the [28], dried
foods have a high energy density, which is beneficial for populations that need a high caloric intake for their
development.

Polyphenol content increases from 31.67 mg EAG/100 g in fresh eggplant to 711.49 mg EAG/100 g and 730.63 mg
EAG/100 g in sun-dried and oven-dried eggplants. This remarkable increase reflects the significant effect of drying on
the concentration and availability of phenolic compounds. Indeed, the reduction of more than 80% in moisture content
leads to an increase in the proportion of solid compounds, including polyphenols. This phenomenon was described by
[29], who observed a similar increase in polyphenols in dried plant materials. Furthermore, heat treatment causes the
disruption of plant cellular structures, particularly the breakdown of cell walls and membranes, which facilitates the
release of polyphenols bound to plant matrices. According to [30], these compounds often exist in a bound form and
become more extractable after heat treatment. The higher content observed in oven-dried samples compared to sun-
dried samples can be explained by the fact that oven drying takes place under controlled conditions (constant
temperature, absence of UV radiation), thereby limiting the oxidative degradation of polyphenols. Conversely, solar
drying exposes the samples to light and oxygen, which can lead to slight degradation of certain sensitive compounds.
The results of this study are consistent with those of [31], who showed that controlled thermal drying preserves
phenolic compounds better than traditional drying. From a nutritional standpoint, this high polyphenol content gives
sun-dried eggplants a high antioxidant potential, contributing to the prevention of diseases linked to oxidative stress,
such as cardiovascular disease and other cancers. Tannin levels range from 5.55 mg/100 g in the fresh sample to 122.01
mg/100 g (sun-dried) and 154.79 mg/100 g (oven-dried). This significant increase follows a trend similar to that
observed for polyphenols. The increase in tannins can be explained primarily by a concentration effect, as described
earlier. In fact, tannins are often present as complexes with proteins or polysaccharides. When heated, these complexes
can be hydrolyzed, thereby releasing free tannins that are more easily quantifiable. According to [15], heat treatments
in an acidic environment promote this release. The difference observed between the two drying methods—with a higher
content in the oven-dried samples—could be explained by a more stable temperature that promotes hydrolysis
reactions, as well as reduced exposure to UV radiation, which can degrade certain phenolic compounds. Although the
sharp increase in tannins during drying improves certain functional properties, it must be taken into account in the
overall assessment of nutritional quality, as it could reduce the bioavailability of proteins and certain minerals through
complexation. Flavonoid levels increased from 1.08 mg EQuer/100 g in the fresh sample to 66.28 mg EQuer/100 g in
sun-dried eggplants and 62.06 mg EQuer/100 g in oven-dried eggplants. As with other bioactive compounds, this
increase could be partly explained by a concentration effect. The higher values observed in the sun-dried samples can
be attributed to exposure to UV radiation, which can trigger defense mechanisms in plant tissues, leading to an increased
accumulation of flavonoids. According to [14], flavonoids play a protective role against radiation, and their synthesis
can be stimulated by light. Furthermore, heat promotes the release of flavonoids bound to cellular structures. However,
prolonged exposure to high temperatures can lead to their degradation, which could explain the slight difference
between the two methods. The increase in flavonoids during drying would be beneficial to consumers, as flavonoids are
known for their antioxidant, anti-inflammatory, and cardioprotective properties. Thus, this increase enhances the
functional value of dried eggplant. Antioxidant activity increased from 18.27% in the fresh sample to 58.60% and
63.02% in oven-dried and sun-dried eggplants, respectively. This significant increase reflects the overall change in
bioactive compounds, which may be due to an increase in polyphenols, flavonoids, and tannins, as well as the release of
antioxidant compounds associated with the formation of new compounds resulting from thermal reactions. The fact
that sun-drying results in slightly higher antioxidant activity could be explained by the stimulating effect of UV radiation
and the formation of compounds resulting from Maillard reactions.
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5. Conclusion

The objective of this study was to evaluate the impact of sun-drying and oven-drying on the biochemical composition
and phytochemicals of Solanum aethiopicum. Overall, the results show that both sun-drying and oven-drying lead to an
improvement in the nutritional and functional density of Solanum aethiopicum, primarily through concentration and
biochemical transformation. Oven drying is more effective at preserving phenolic compounds, while sun drying
improves biochemical properties and certain antioxidant properties. Thus, this study confirms that drying is an effective
method for adding value to African eggplants, allowing both for improved preservation and optimized nutritional

quality.
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