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Abstract 

In several countries of Africa, purple eggplants are added in cooking meals. However, during cooking, high temperature 
and long time can affect the nutrients and the bioactive compounds. Thus, a study has been conducted to assess the 
cooking methods and time which better preserve purple eggplant nutrients losses. So, purple eggplant samples were 
cooked and steamed for 10, 20 and 30 minutes. The analyses were focused on the determination of physicochemical 
parameters, macro and micronutrients, phytochemical compounds and antioxidant activity. The results showed that 
protein content, initially 14.11% in fresh eggplants, rosed to 14.73% and 15.60% in eggplants boiled and steamed for 
20 mins, respectively. Total carbohydrate content increased from 63.75% in fresh eggplant to 68.17% in eggplant 
steamed for 20 mins. The fiber content of fresh eggplant (24.75%) rosed to 28.95% and 29.84% in eggplant cooked in 
water and steamed for 20 mins, respectively. Polyphenol content in fresh eggplant which was about 47.84 mg EAG 
/100mg increased to 60.57 and 62.85 mg EAG /100 mg in eggplant cooked in water and steamed during 20 mins, 
respectively. The antioxidant inhibitory concentration of 50% DPPH activity (IC50) was about 0.42 mg/mL for purple 
eggplants boiled and steamed during 20 mins. These IC50 revealed an antiradical power of 238.09 µmol of reduced 
DPPH/mg of sample. Morever, purple eggplant steamed during 30 minutes present an antiradical power of 400 µmol of 
reduced DPPH/mg of sample. Steaming purple eggplant favored nutrient preservation and high antioxidant 
potentialities. 
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1. Introduction

Metabolic diseases are disorders that affect metabolism in human cell, particularly energy production. Most of them are 
genetic, but, some are acquired through diet. To compensate for this, the consumption of fruit and vegetables should be 
favoured, as they contain nutrients (vitamins, minerals), fiber and phytonutrients that contribute to the body's well-
being. Morever, fruits and vegetables are important for a healthy diet, as they promote growth and strengthen the 
functions of the body's organs, as well as promoting physical, mental and social well-being in all ages. They can help 
overcome all forms of malnutrition (undernutrition, micronutrient deficiency, overweight and obesity) and reduce the 
risk of non-communicable diseases [1].  

According to the World Health Organization (WHO), the minimum quantity of fruits and vegetables useful per day to 
ensure a healthy diet is 400 g. But, on average, only around two-thirds of the recommended minimum amounts are 
consumed [1].  

Eggplant fruit is highly nutritious and has been used medicinally because of containing very few calories and beneficial 
minerals such as potassium, calcium, magnesium, sodium, iron, and phytochemicals that include phenolic components 
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including polyphenols and flavonoids. It also contains dietary fiber that is good for health [2]. Furthermore, high purple 
eggplant phenolic content contributes to reduce free radicals by their antioxidant potentialities [3]. However, eggplant 
need cooking process to support digestibility and improve taste and flavour. But, this promotes nutrient losses [4]. So, 
it will be useful to limit such losses. 

Some studies have been conducted in this field of research. Azizuddin et al. [5] claimed that eggplant is an excellent 
dietary option because it has a high fiber content and fewer carbs. Massive amounts of calcium, potassium, phosphorus, 
and magnesium are found in eggplant. These minerals aid in the human body's electrolyte balance. Eggplant can provide 
a significant proportion of antioxidants, with more phytochemicals, offering many benefits to human health [6]. But, 
important losses while cooking leaves with water have been revealed by [7 and 8]. Therefore, steaming seemed to be 
an appropriate cooking method. Indeed, [9] indicated that blanching of sweet potato leaves for 60 s resulted in increased 
flavonoids retention with level like those in fresh leaves and [10] also revealed that steaming was good for the retention 
of total phenolic compound. But these studies have been conducted on leafy vegetables. The aim of this research work 
was to determine the cooking methods and time which optimize the bioactive compounds preservation in a vegetable 
like purple eggplant.  

2. Material and methods 

The purple eggplant samples were harvested from experimental field in Guitry town in West Ivory Coast (5° 31′ 08″ 
North, 5° 14′ 24″ West) during April 2022 (Figure 1). A nursery was made and 4 weeks after sowing, plants were 
transplanting as follow: 0.7 m between line and 0.5 m between plants on line. Watering was done in morning and in 
evening for two weeks after transplanting and then, when necessary. 

 

Figure 1 Locality of Guitry 

2.1.1. Sampling 

On field, eggplants were harvested early in the morning at maturity, 105 days after transplanting. They were 
transported to laboratory for analysis where they They were cleaned and washed under running water.  

2.1.2. Purple eggplant cooking process 

After harvesting, the purple eggplant samples were separated in 3 batches of 1 Kg per batch. The first batch was 
constitued of fresh purple eggplant, the second batch was boiled with water and the third batch was steamed. All 
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cookings were performed at 10, 20, and 30 minutes. Before cooking, purple eggplant samples were washed and cut into 
thin strips.  

2.1.3. Physicochemical characteristics determination of purple eggplant samples 

The samples' physicochemical properties, including their pH, titratable acidity, moisture, fat, protein, fiber and ash were 
determined according AOAC [11]. Water-soluble carbohydrates were determined by phenol sulphuric acid method, 
according Dubois et al. [12] and total reducing sugars were quantified using the dinitrosalicilic acid method described 
by Bernfeld [13]. Minerals determination was carried out according Kularatne and Freitas method [14] by using the 
atomic absorption spectrophotometer equipment. 

2.1.4. Phytochemical analyses  

Total polyphenol levels were determined using Folin-Ciocalteu colorimetric method [15]. Total flavonoids were 
determined using the modified method of Hariri et al. [16]. The determination of condensed tannins in the various 
extracts was carried out according Heimler et al. [17]. The concentrations of condensed tannins are deduced from the 
calibration ranges established with catechin (0-300 μg/mL), and are expressed in μg of catechin equivalent per mg of 
extract. 

2.1.5. Free radical scavenging activities and anti-radical power determination 

Free radical scavenging activity of the extracts was measured with the DPPH method [18]. This test consists in evaluate 
the capacity of extract to fixed DPPH free radical by the measurement of color diminution at 517 nm. Vitamin C (100 
µg/ml) was used as standard. The sample concentration which can inhibit 50% of DPPH (IC50) was determined on 
graphic and expressed the antiradical activity. It allowed to calculate the antiradical power [19] as follow:  

𝐴𝑅𝑃 =
DPPH solution concentration (µmol of reduced DPPH)

𝐼𝐶50 x 10−3 (µg /ml) 
… … … … … … . (1) 

 ARP: antiradical power  
 DPPH: 2,2-diphenyl-1-picrylhydrazyl 
 IC50: Sample concentration which inhibit 50% of DPPH 

2.2. Statistical analyses 

R.301 software was used. A one-way ANOVA was performed, and means were separated using Tukey test (p ≤ 0.05). 
Graph Pad Prism 5.0 (Microsoft U.S.A) were used for antioxydant activity representation. Through Pearson correlation 
analysis (using the XLSTAT programme), possible links between antioxidant activity and the presence of phenolic 
compounds were looked at. 

3. Results  

3.1. Physicochemical composition of purple eggplant  

Raw, boiled and steamed purple eggplant physicochemical parameters are presented in Table 1. The pH, titratable 
acidity, moisture and ash contents were significantly different (P<0.05) between raw and cooked eggplant. The pH is 
acid and vary between 5.2 ± 0.02 (eggplant boiled at 20 min) and 6.03 ± 0.05 (eggplant steamed at 10 min). Eggplant 
cooked in water for 10 mins had the highest dry matter content and the lowest water content. Whatever the cooking 
method (boiling or steaming), the water content was higher at 30 min than at the other cooking times (10 min and 20 
min). For eggplant cooked in water dry matter was 8.96 ± 0.06 % and for steamed eggplant it was 14.05 ± 0.12 %. Ash 
content decreased in steamed eggplant, ranging from 7.58 ± 0.1 (T10) to 5.40 ± 0.06 (T30). However, in the boiled 
eggplant, the rate increased from 7.20 ± 0.06 to 9.08 ± 0.07 %. 
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Table 1 Physicochemical parameters of fresh and cooked purple eggplant 

Cooking time 

                                                       T10                                               T20                                                  T30 

Samples AE AV AE AV AE AV AC 

pH 5.56 ± 0.01d 6.03 ± 0.05g 5.2 ± 0.02a 5.80 ± 0.05f 5.3 ± 0.02b 5.4 ± 0.06c 5.62 ± 0.01e 

TA (meq-g /l) 0.33 ± 0.01abc 0.2 ± 0.01a 0.3 ± 0.05abc 0.25 ± 0.01a 0.5 ± 0.01c 0.3 ± 0.01ab 0.46 ± 0.06bc 

DM (%) 91.45 ± 0.07f 88.91 ± 0.07b 91.03 ± 0.17ef 91.04 ± 0.06e 89.31 ± 0.13c 85.95 ± 0.12a 90.0 ± 0.07d 

M (%) 8.55 ± 0.07ab 11.09 ± 0.07d 8.70 ± 0.01a 8.96 ± 0.06a 10.70 ± 0.13cd 14.05 ± 0.12e 9.99 ± 0.07bc 

Ash (%) 7.20 ± 0.06d 7.58 ± 0.10e 6.25 ± 0.05c 5.98 ± 0.01b 9.08 ± 0.07f 5.40 ± 0.06a 7.45 ± 0.10e 

AE : water cooking eggplant ; AV : steam cooking eggplant ; AC : Raw eggplant ; T10 : cooking time 10mins ; T20 : cooking time 20mins ; T30 : 
cooking time 30mins ; TA : Titratable acidity ; DM : Dry Matter ; M : Moisture. Mean values with a different letter (a, b) in line are significantly 

different based on Turkey's test at the 0.05 threshold 

3.2. Biochemical parameters of purple eggplant cooking samples 

Purple eggplant biochemical parameters are shown in Figure 2. The highest protein content (15.60%) was obtained 
after 20 mins with steaming process (Figure 2A). Figure 2B showed fat content of boiled and steamed eggplant at 
different cooking times (10mins, 20mins and 30mins). The highest fat content (7.08%) was observed in eggplant cooked 
in water for 20 minutes and the lowest in eggplant steamed for 20 minutes. The highest fiber content (29%) was 
obtained after 10 mins of boiling eggplant and after 20 mins of steaming (29.8%) (Figure 2C). As for total carbohydrates, 
the highest content (68.17%) was observed in eggplant steamed for 20 mins (Figure 2D). Whatever the cooking time, a 
drop in total sugar and reducing sugar content was observed after boiling process (Figure 2E and 2F). These values vary 
respectively between (81.33 g/L to 21.58 g/L) and (39.83 g/L to 16.60 g/L). In contrast, steaming increases the total 
and reducing sugar content respectively from 81.33 g/L to 124.88 g/L and from 39.83 g/L to 89.43 g/L (Figure 2E and 
2F). Globally, significant difference (P<0.05) was observed between eggplant samples. 
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A: Protein; B: Fat; C: Fiber; D: Total carbohydrate; E: Total sugar; E: Total sugar F: Reducing sugar 

Figure 2 Changes of biochemical parameters of purple eggplant cooking samples 

3.3. Mineral composition of purple eggplant cooking samples 

Mineral contents of raw and cooked eggplant are shown in Table 2. There was a significant statistical difference (P˂0.05) 
between raw and cooked eggplant samples for the same cooking method. For eggplant cooked in water, the highest 
sodium levels were observed at 30 minutes (4.54 ± 0.05 mg/100 g DM) and 10 minutes (4.29 ± 0.05 mg/100 g DM). 
Phosphorus levels fell throughout eggplant boiling. Values fell from 4.03 ± 0.11 mg/100 g DM at T10 minutes to 2.96 ± 
0.15 mg/100 g DM at T30 minutes. The highest concentration of potassium was recorded after 20 minutes with a value 
of 4.26 ± 0.05 mg/100 g DM. For calcium, the highest concentration was obtained with eggplant cooked in water after 
30 minutes (8.58 ± 0.05 mg/100 g DM). In terms of manganese and zinc content, the highest levels were recorded after 
20 minutes with 10.12 ± 0.02 mg/100 g DM and 3.46 ± 0.24 mg/100 g DM, respectively. Concerning steamed eggplant, 
the analysis revealed higher levels of all the minerals analyzed after 20 mins of cooking. However, higher concentrations 
of zinc and calcium were observed after 30 mins for zinc (4.47± 0.1 mg/100 g DM) and after 10 mins for calcium (9.05 
± 0.04 mg/100 g DM). The sodium, phosphorus, potassium and manganese contents of the steamed eggplant samples 
after 20 mins were 3.41 ± 0.14 mg/100 g DM, 5.35 ± 0.01 mg/100 g DM, 4.56 ± 0.01 mg/100 g DM and 87.77 ± 1.48 
mg/100 g DM, respectively. 
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Table 2 Mineral composition of raw and cooked purple eggplant  

Mineral 

 mg /100g 

Water cooking Steam cooking AC 

T10 T20 T30 T10 T20 T30 

Sodium 4.29 ± 0.05a 2.86 ± 0.05b 4.54 ± 0.05a 2.46 ± 0.10a 3.41 ± 0.14b 3.3 ± 0.01b 2.61 ± 0.5a 

Phosphorus 4.03 ± 0.11a 3.67 ± 0.01b 2.96 ± 0.15c 2.45 ± 0.15a 5.35 ± 0.1b 3.21 ± 0.01b 3.04 ± 0.01b 

Potassium 0.57 ± 0.01a 4.26 ± 0.05b 2.64 ± 0.05c 2.85 ± 0.10d 4.56 ± 0.01f 0 ±0a 6.68 ± 0.05c 

Calcium 5.84 ± 0.01a 6.73 ± 0.05b 8.58 ± 0.09c 9.05 ± 0.04e 5.89 ± 0.07a 5.79 ± 0.01a 7.05 ± 0.05c 

Manganese 0 ± 0a 10.12 ± 0.02b 0 ± 0c 0 ± 0a 8.67 ± 0.01d 0 ± 0a 10.73 ± 0.05d 

Zinc 0 ± 0a 3.46 ± 0.24d 1.52 ± 0.04b 1.65 ± 0.11b 2.7 ± 0.1c 4.47± 0.1e 2.14 ± 0.01e 

AC: Raw Eggplant, T10: Time of 10 mins, T20: Time of 20 mins, T30: Time of 30 mins. Mean values with a different letter (a, b, c, d, e) in a line and 
for the same cooking method are significantly different (Tukey test at 0.05 threshold) 

3.4. Phytochemical composition and antioxidant activity of cooked and steamed purple eggplant  

The analyses revealed that the highest polyphenol content was obtained in samples cooked in water for 20 minutes 
with a value of 62.85 ± 0.45 mg GAE/g DM, while those of steamed eggplant always at 20 minutes had a concentration 
of 60.57 ± 0.30 mg GAE/g DM. These two values were still higher than that of raw eggplant, which was 47.84 ± 0.30 mg 
GAE/g DM. In terms of flavonoids, the highest content was recorded in samples of eggplant cooked in water for 10 
minutes, with a value of 5.27 ± 0.15 mg QE/g DM. This value differed significantly to that for raw eggplant, which was 
5.70 ± 0.03 QE/g DM. Concerning condensed tannins, the highest content (7.28 ± 0 mg CE/g DM) was obtained with 
eggplant samples steamed for 20 minutes and this value was higher than that of raw eggplant, which was 5.93 ± 0 mg 
CE/g DM (Table 3). Overall, the statistical analyses showed a significant difference (P ˂ 0.05) between the raw and 
cooked eggplant samples for the same cooking method. 
DPPH free radical scavenging activities of vitamin C, boiled and steamed purple eggplant increased with concentrations 
(Figure 3). The inhibitory concentration (IC50) values that inhibite 50% of DPPH radical was determined graphically. 
For vitamin C (reference) and raw purple eggplant, the IC50 was about 0.23 mg/ml and 0.20 mg/ml respectively. This 
suggests a strong inhibitory capacity with respective antiradical power of 434.78 and 500.00 µmol of reduced DPPH / 
mg. The other samples that underwent heat treatment such as steaming for 30 mins (AVT30) and 10 mins (AVT10) also 
showed low IC50 of 0.25 mg/ml and 0.38 mg/ml, respectively, indicating antiradical power of 400.00 and 263.15 µmol 
of reduced DPPH / mg. For purple eggplant boiled and steamed during 20 minutes (AVT20 and AET20) IC50 was about 
0.42 mg/ml, indicating an antiradical power of 238.09 µmol of reduced DPPH / mg (Table 4). 

Table 3 Phenolic compounds of eggplant samples 

Samples Phenolic compounds 

TP (mg/g GAEDM) TF (mg/g QE) CT (mg CE/g DM) 

AC 47.84 ± 0.0d 5.70 ± 0.03d 5.93 ± 0d 

AET10 39.76 ± 0.17a 5.27 ± 0.15c 4.51 ± 0.2c 

AET20 62.85 ± 0.45g 4.68 ± 0.10b 4.31 ± 0.54bc 

AET30 46.02 ± 0.80c 3.68 ± 0.22a 3.59 ± 0.31b 

AVT10 56.03 ±0.91e 3.64 ± 0.07a 3.68 ± 0.15b 

AVT20 60.57 ± 0.30f 4.69 ± 0.05b 7.28 ± 0e 

AVT30 41.93 ± 0.15b 3.76 ± 0.04a 1.79 ± 0.15a 

AC: raw aubergine, AET10: aubergine cooked in water for 10 minutes, AET20: aubergine cooked in water for 20 minutes, AET30: aubergine 
cooked in water for 30 minutes, AVT10: aubergine cooked in steam for 10 minutes, AVT20: aubergine cooked in steam for 20 minutes, AVT30: 
aubergine cooked in steam for 30 minutes. TP: polyphenols, FLAV: flavonoids, CT: condensed tannins. Values are expressed as mean ± standard 

deviation for three independent measurements. Mean values with a different letter in a column are significantly different  
(Tukey test at 0.05 threshold). 
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Figure 3 Antioxidant activities of eggplant samples 

Table 4 IC50 values and antiradical power of cooked and raw purple eggplant  

Samples IC50 (mg/ml) ARP (µmol of reduced DPPH / mg ) 

AC 0.20 ± 0.01 500 ± 0.01 

AET10 0.55 ± 0.01 181.81± 0.01 

AET20 0.42 ± 0 238.09 ± 0.01 

AET30 0.50 ± 0 200 ± 0 

AVT10 0.38 ± 0.02 263.15 ± 0.02 

AVT20 0.42 ± 0.01 238.09 ± 0.01 

AVT30 0.25 ± 0.01 400 ± 0.01 

VITC 0.23 ± 0 434.78 ± 0 

AC: Raw aubergine. AET10: boiled for 10 min. AET20: boiled for 20 min. AET30: boiled for 30 min. AVT10: steamed for 10 min. AVT20: steamed 
for 30 min. IC50: Inhibitory concentration for 50 % DPPH. ARP: antiradical power. 

3.5. Correlation between phytochemical composition and antioxydant activities 

In order to establish link between phenolic compounds and antioxydant activities, a Pearson correlation test has been 
conducted. It revealed a positive correlation (r=0.553 at p<0.05) between polyphenol and antioxydant activities (Table 
5). 

Table 5 Pearson correlation matrix between phenolic compounds and antioxidant activities 

Variables Polyphenols Total  Total flavonoids Total flavonoids 

DPPH 0.553* 0.249 0.331 

 * The correlation is significant at the 0.05 threshold. 

4. Discussion 

The aim of the study was to determine the cooking methods and time which optimize the bioactive compounds 
preservation in purple eggplant. The moisture levels of purple eggplants increased with steaming until 30 mins. These 
results can be explained by the fact that steaming increases the water content of vegetables up to saturation. The results 
obtained are in agreement with those of Kadri [20] who showed that the water content of potatoes (Solanum tuberosum 
L.) increased by 0.04% during steaming. According to Muller and Kunzuk [21], the heat treatment that a plant can 
undergo causes partial solubilization of pectins, easier separation of cells but also good conditions for hydration of the 
cell walls. The pH was slightly acidic and varies from raw eggplants to eggplants cooked at different cooking times. 
Indeed, cooking temperature can modify the structure of the compounds present in the eggplant, thus promoting the 
release of acids and the modification of the pH. Moreover, the variation of pH could be explained by the modification of 
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the rheological state (structures, textures, viscosities) of the starch that occurs during the cooking process [22]. The 
properties of starches can be modulated with the pH of the medium, the water binding capacity of the mixtures 
increasing with the pH [23].  

Ashes revealed the presence of minerals in eggplants. Their rates decrease in eggplants during cooking in water and 
steaming. This decrease could be explained by the leaching of minerals in cooking water or by the partial degradation 
of mineral compounds under the effect of heat. Indeed, Traoré et al. [24] stated that heat treatments affected certain 
nutrients contents in meat. The majority proteins in meat (myosin and actin) are the main targets of oxidation. In 
addition, the oxidative modifications of these proteins contributed to their polymerization and aggregation which 
seemed to be amplified by the increase in cooking temperature [25]. These results are lower than those of Briki et al. 
[26] who found ash contents between 7.35 and 10.70%.  

The protein content increased in eggplants steamed for 20 mins. This is due to the cooking process during which the 
water vapour once inside the eggplants could solubilize the proteins. However, these results are lower than those of 
Vodouhé et al. [27] who obtained a high protein content (30.66% DM) for S. macrocarpum also cooked by steaming. 
Indeed, cooking has a beneficial effect on the nutritional value of proteins by facilitating their accessibility to digestive 
enzymes thanks to the inactivation of protease inhibitors. The consumption of foods rich in proteins contributes to the 
structure of muscle tissue. They also intervene in the maintenance and regeneration of cells in adults. For Hayat et al. 
[28], proteins play a vital role in building and repairing the body. The lowest lipid content was observed during steaming 
for 20 mins while the highest content was observed during boiling for 20 mins. This could be due to the fact that all 
parts of the fruit (skin, flesh and seeds) were used for the analysis. Furthermore, this variation in lipid content is due to 
the decomposition of the fat in the eggplant during cooking, which proves that cooking may or may not maintain the 
biochemical characteristics of eggplants [29]. The total carbohydrate content decreases during boiling but increases 
during steaming for 20 min. This could be due to solubilization and transformation of total carbohydrates during 
cooking. In fact, carbohydrates, called water-soluble molecules, could solubilize in cooking water [30].  

The highest dietary fiber content was observed in steam cooking after 20 mins and in boiling eggplant for 10 mins. 
These results were higher than those of Vodouhé et al. [27] for steamed Solanum macrocarpum leafy vegetables (8.39% 
DM). Indeed, cooking leads to an increase in soluble fiber content and a decrease in insoluble fiber content by modifying 
the plant cell walls. In addition, the fiber content of eggplant promotes healthy digestion, which helps the body get rid 
of waste and harmful toxins, thereby reducing the risk of colon and stomach cancer [31]. These fibers are important to 
the body because they intervene in the digestive tract and prevent the absorption of excess cholesterol. In addition, the 
high fiber content and low soluble carbohydrate content of eggplant make it a good choice to help manage type 2 
diabetes [32]. Total sugar and reducing sugar contents decrease after boiling regardless of the cooking time. This could 
be explained by the fact that some sugars are heat labile due to cooking. These values are higher than those obtained by 
Enzonga-Yoca et al. [33] which were 0.36 ± 0.17% for Citrullus lanatus and 0.83 ± 0.36% for Cucumeropsis manii.  

Increased vegetable consumption can improve mineral regulation and reduce the risk of cardiovascular diseases and 
certains cancers as they play an important role in the body metabolism [34]. According to De Fermicourt [35], the 
presence of minerals in vegetables is of capital importance for populations because they are essential for the activity of 
hormones and especially for that of enzymes in the body. The highest sodium content was obtained in eggplants cooked 
in water after 30 mins, but the lowest content was in eggplants steamed during 10 mins. This high content could be 
explained by a high capacity of sodium to be soluble in water (high water-soluble capacity). Sodium plays an important 
role in nerve impulses [36]. The osmotic power of potassium maintains cell volume. Both intracellular and extracellular 
cations of sodium and potassium are important. They regulate plasma volume, nerve transmission and muscle 
contractions [37]. In addition, minerals are soluble in water and during cooking, they diffuse into the extracellular 
environment [38]. Phosphorus content was higher in eggplants steamed during 20 min. On the other hand, in boiled 
eggplants the rates had decreased over time. Cooking in water promotes more loss of phosphorus and potassium than 
steaming. This could be due to the leaching of minerals in the cooking water. It is therefore important not to pour out 
the cooking water and to consume the sauces in order to optimize the quantities of minerals ingested given their 
importance for the body. Concerning calcium, an increase in the content in eggplants cooked in water over time opposite 
to a decrease in eggplants steamed was observed. This could be explained by the concentration effect due to the loss of 
water during cooking. In addition, calcium can be released from cellular structures under the effect of prolonged heat. 
Indeed, calcium contributes to the prevention of certain diseases such as osteoporosis in adults and rickets in children. 
Moreover, when phosphorus and calcium are combined, it helps teeth, muscles and bones to function properly [39]. 
Manganese content was high in eggplants steamed during 20 mins while zinc content was high in eggplants steamed 
during 30 mins. This difference could be explained by the cooking time and the mineral. Thus, the residual content of 
certain minerals in foods may be dependent on the time and method of cooking.  
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Regarding total polyphenols, steaming and boiling eggplants for 20 mins showed the highest levels. These results are 
higher than those obtained by Kadri [20] for vegetables cooked in water (carrot: 8.70 mg GAE/100g and green cabbage 
3.6 mg GAE/100g) and for steamed vegetables (Carro t: steam 1.67 mg GAE/100g and green cabbage: 16.06 mg 
GAE/100g). This increase could be explained by the great ease with which polyphenols are extracted from cooked 
samples, following by a strong weakening of the cell walls of plant tissues by heat [40]. They may also be due to the fact 
that cooking, particularly steaming and blanching, promotes an increase in the level of polyphenols by bursting the cells 
[41]. On the other hand, heat treatment, such as cooking, resulted in an increase in total phenolic content. According to 
Ramírez-Anaya et al. [42], cooking resulted in an increase in total phenolic content and antioxidant capacity compared 
to raw eggplant. For flavonoid content, boiling for 10 mins and steaming eggplant for 20 mins showed the highest 
flavonoid contents. The increase in flavonoid content is related to the loss of tissue, cell, membrane and organe integrity 
after heat treatments [43]. According to Eversley, [44] flavonoids are effective free radical scavengers. They are 
essential to inhibit lipid peroxidation, chelate redox-active transition metals and prevent the catalytic degradation of 
hydrogen peroxide. The highest content of condensed tannins was observed in purple eggplants steamed for 20 mins. 
This could be due to the formation of a complex of condensed tannins with nutrients that could not be eliminated by 
leaching due to the absence of water. This same observation was made by kenfack et al. [45] who claimed that the 
variation in phenolic compounds, specifically saponins, was due to a decomposition of saponins linked to nutrients that 
were leached from the cooking water.  

Eggplant is one of the most consumed agricultural products in the world [46]. This could be due to the high proportions 
of phenolic compounds which induced significant antioxidant potentialities able to provide several benefits for human 
health [6]. Thus, the relatively high antioxidant activity found in this study is mainly due to total phenolics as indicatedby 
a strong and positive correlation. According to Khoulati et al. [47] the phenolic compounds present in eggplant would 
be responsible for its antioxidant activity. Furthermore, the different cooking methods applied to eggplant in this study 
did not affect the phenolic content and the corresponding antioxidant potentialities too much. Indeed, eggplants cooked 
with steam at all times and boiled for 20 mins presented low IC50 and significant antiradical powers. This would be due 
to the presence of total polyphenols in the eggplant samples. In fact, N'guessan et al. [48] established a correlation 
between the levels of total phenols and the antiradical activity. According to Chen and Ho [49], the functional groups of 
phenolic compounds have the ability to easily donate electrons or protons to neutralize free radicals, thus explaining 
the high antioxidant activity linked to a high concentration of total phenols. These results are consistent with the 
conclusions of Adeolu et al. [50], indicating that high levels of phenolic groups are associated with substantial 
antioxidant activity. 

5. Conclusion 

This study revealed that cooking in general had a positive or negative influence on the various nutritional components 
of purple eggplants. However, steaming for 20 mins exhibited in greater optimization in nutrients preservation, while 
steaming for 30 mins showed greater antioxidant potentialities. Purple eggplants were good sources of protein, 
carbohydrates, fibers and phenolic compounds. Eating them could help fight against certain metabolic diseases. Losses 
could also be limited by incorporating foods with high antioxidant potential, such as spices during cooking process.  
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