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Conclusion 

The current study included the cytotoxicity test of the active compounds isolated from the peels of the fruits of the eggplant 

plant, which is found in the local markets of Dhi Qar governorate and used for food and grown within the governorate 

and not imported during the period (July, August, September, October, November, December. January), the trend of 

human red blood cells for the purpose of determining the possibility of using them as drug alternatives in the future . 

The peels of the eggplant plant were extracted with hexane once, then the alkaloid extract was prepared from it again. 

The alkaloid compounds were detected using the Drankcroff reagent and Mayer's reagent. The positive result of the 

detection gave an indication of the presence of alkaloid substances that are antioxidants and have a high nutritional value. 

The concentrations of plant extracts represented by hexane eggplant extract and its alkaloid extract at concentrations 

(75,50,25,10,5,100) mg/ml were prepared using DMSO solution as a solvent, and a negative control factor containing 

physiological salt and blood, and a positive control factor (tap water) were prepared. ), and a third control factor consisted 

of blood solution with DMSO solvent, and the solution was monitored for (3-24) hours to observe the dissolution of blood 

cells. 

The cytotoxicity results of plant extracts of Solanum melongena L. showed that the concentrations (75,50,25,10,5,100) 

mg/ml did not cause any hemolytic and therefore do not cause any cytotoxicity towards red blood cells, and the bottom 

layer appeared in red color Which represents human blood, and the upper layer represents the extract as well as the 

physiological solution. If these compounds were toxic, the decomposition of red blood cells would result. Room 

temperature is 30°C and inside the incubator is 27°C. Incubator made by Dander, Germany and the concentration of the 

substance. 

I. INTRODUCTION 

In recent years, it has been found that many of the antibiotics and other commonly used medicines are less effective against 

certain diseases, because many pathogens are able to resist the effectiveness of medicines after a period of use, and therefore 

it is necessary to find medicines that are more effective against diseases and less resistance to them. (Adebiyietal.2020). 

As well as the need to search for the toxicity of some plants commonly used in nutrition and are of high toxicity, as they 

cause hemolysis, which occurs from the breakdown of the red blood cell membrane as a result of the sublimation link 

between toxic substances and free radicals of protein (1994, and Urasella Xian-guo) and as a result of the use of As a result 

of the widespread use of traditional medicinal plants as antimicrobial drugs, their non-toxicity on host cells is very necessary 

as it is an easy-to-apply, quick-results and inexpensive method, and therefore positive when used as drugs (Chiu et al., 

2018). This leads to interest in the manufacture of preventive medical medicines and the development of biologically active 

antioxidants, which leads to human interest in studying medicinal plants (Ahmadet.al.,2021), as scientists are now looking 
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for new sources to treat diseases (Moure et al. , 2001 ; Flores-mireles et al., 2015) One of these plants is the eggplant, 

Solanum melongena L . 

     Division:  Magnoliophyta 

                   Class:  Magnoliopsida    

                              Order: Solanales 

                                      Family: Solanaceae    

                                                  Genus :  Solanum 

                                                   Species : Solanum elongena L   

( Heywood et al.,2007 )  

Solanum melongena belongs to the Solanaceae family, and it is called in Iraq the eggplant, and in the Arab regions it is 

called Al-Anab, Al-Hadaq, Al-Hisl, Al-Ahkab, Al-Kahak, Al-Kahkam, Al-Mughod, Al-Mughod, and some European 

countries. And patalican and has the same name widely used as a vegetable in cooking, and the eggplant plant is 

widespread in India, which is its original homeland, from which it moved to China and then to Europe and America, while 

in Iraq it is widespread in fields, orchards and farms (2018.. et al.) Esther. 

The eggplant plant Solanum melongena is a herbaceous, dicotyledonous plant that is covered with seeds, its height is (28-

70 cm). The length of the blade is 8-30 cm (and its width is 5-25 cm) and the leaf is dark green or green-violet or violet. 

The flower is hermaphrodite, large in size and its diameter may reach (5) cm. Dark or black, and the seeds are small and 

wild in texture, with a light brown color and a kidney shape. The eggplant plant has a wedge root that reaches a depth of 

(100-150) cm, as well as “tolerant of temperature (70-85 Fahrenheit) and grows on slightly acidic or neutral soils. Moure 

et al., 2001; (Agyei-Poku., 2018). 

The eggplant plant S. melongena contains flavonoids, alkaloids, tannins, sterols, triterpenes and sugars. It also contains 

phosphorous, calcium, magnesium, potassium, sodium, iron, fats, carbohydrates, dietary fiber, protein or vitamin C and 

B6, and other minerals (Agyei-Poku., 2018). . 

The fruits of this type are of high nutritional value, as 100 g of it contains different percentages of carbohydrates (68%), 

proteins (12%) and fats (10%) also “rich in vitamins A, C and E (2018 (Carputo., 2020; Chiu). And the fruits of S. 

melongena are purple or black because they contain a group of anthocyanins, a main component of the peel of the 

eggplant, which gives it a purple color (Ginwala et al., 2019). The plant contains polysaccharides such as arabinose, 

glucose, galactose, mannose. These polysaccharides represent about 5-8% of the dry fruit. It was also found that the leaves 

of the eggplant plant contain important flavonoids such as Nicotiflorin, Isoquercitrin, Quercetin, Kaempferol and (Zhao 

et al., 2020; Eletta et al., 2020). 2017. While the flowers of the eggplant plant contain flavonoids, which are β-sitosterol 

and Ianosterol (Ginwala et. al ., 2019) (Ahmad et. al ., 2021; . 

 

II. METHODS 
   field work 

     Plant samples were collected (7/1/2021 to 2/25/2022) 
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  1 . Plant samples collection and diagnosis Plant samples were collected from the markets in Dhi Qar Governorate, the 

fruits that are sold in the local markets for the period (July, August, September, October, November, December, January), 

  2 . Preparing the plants for the study where the plant samples were taken to the laboratory and dried away from sunlight 

at room temperature in a well-ventilated place and away from moisture, with stirring them from time to time for a period 

of not less than (10-14) days, and after drying they were crushed with a mill Large-sized electric grinder, then store and 

store it in airtight glass containers in the refrigerator until use, and write on it the name of the plant, the area and date of 

collection of the plant sample. 

3 . Preparation of plant extracts of eggplant peels by extracting hexane and alkaloid extraction according to the method 

(Bobby et al., 2012). The process was repeated several times to obtain a sufficient amount of the plant extract of the peels 

of the black eggplant plant. As shown in part of the laboratory work in the picture No. (2) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Picture (2) represents 

A represents the Soxehlet device  

 B   represents the rotary evaporator device      

 C   is a separating funnel  

 D  represents alkaloid extract reagents (A represents Druckenrov's reagent and B represents Mayer's reagent)                                      
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4-Determination of cytotoxicity on human red blood cells 

The cytotoxicity of plant extracts was tested on human red blood cells according to the method (1994, and Urasella Xian-

guo) with some modification. The blood solution was prepared (1 ml of blood added to 20 ml of sterile physiological 

saline solution) and the concentrations of plant extracts represented by hexane extract were prepared. Extract of alkaloids 

of eggplant peels and in concentrations (75,50,25,10,5,100) mg/ml using DMSO Dimethyl Sulphoxide solution) as a 

solvent, then 100 microliters of it were taken and added to 2 ml of blood solution, and a negative control factor containing 

On physiological salt and blood, and a positive control factor (tap water), and a third control factor that consisted of blood 

solution with DMSO solvent, and the solution was monitored for a period of (3-24) hours to observe the dissolution of 

blood cells. 

 

III. RESULTS AND DISCUSSION 

A kind of medicinal plant belonging to the family Solanum melongena L. was extracted. Table (1) shows the percentages 

of alkaloid extract in the studied plant, 

Table (1): Percentages of alkaloid and hexane extracts of bramble and eggplant 

 the plants Type ت
extract 

nature and 
 color 

  extract 

Weight 
extract 

The ratio 
  percentile% 

1 Solanum  
melongena L. 

Alkaloids dark maroon g5 52.5% 

hexane Dark brown g5 52.5% 

The chemical detection of the active alkaloid compounds of the eggplant plant, where the alkaloid extract gave a positive 

result in the detection, as shown in Table (2). 

Table (2): Chemical detection of alkaloids of the nightshade plant 
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 Type ت
  compound 

detector 
  user 

Evidence 
  detection 

Detection result 
  for extract 

Solanum  
melongena L. 

1 Alkaloids Drunkdorf Orange 
 precipitate 

+ 

. Alkaloids Mayer White 
 precipitate 

+ 

 (+) The extract contains the active compounds, 

 (- ) The extract does not contain the active compounds. 

The active compounds were extracted successfully and according to the type of solvent. In addition, solvents of 

different polarity were used for the presence of non-polar bioactive compounds. The reason for the superiority of 

the alkaloid and hexane extract of the eggplant plant is that the majority of the active substances present in the plant 

are alkaloid compounds that were extracted with acidified alcohol (Harborne, 1984 

Non-polar solvents have lower dielectric constant. View more content. Many researchers found that higher yields 

of extracts can be achieved by using more polar solvents (Manandhar and Dahal, 2019; Anwar et al., 2017). The 

color and texture of both extracts were detected. All the alkaloid and hexane extracts of the studied species were 

dark green in color and their texture seemed to be sticky in general. The extracts varied in color from brown to 

yellow and reddish black, either as a powder or viscous. This difference in color and texture can be attributed to 

the types of chemical components of each extract and the polarity of the solvent. Previous studies have shown 

variation in color and texture as well as many researchers have found that higher yields of extracts can be achieved 

by using more polar solvents; Harborne, 1973) (Anwar et al., 2017). 

If all the extracts in eggplant contain alkaloid compounds, in addition to the presence of other compounds such as 

triterpenes, sterols, and coumarins, it was found that all extracts contain alkaloids, flavonoids, carbohydrates, 

glycosides, resins, phenols, saponins, sterols and coumarins, in addition to the presence of various types. Other 

compounds ( 2018, etal Merrcy). 

Previous studies have shown that variability in color, texture, and number of bioactive phytochemicals produced 

by plants depends on plant age, soil nature, and treatment of plant matter Bauman,. 2019)) Selected extracts 

Methanol extracts were evaluated for their antibacterial, proliferative and antioxidant activities in vitro. The 
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difference in yield values may be due to the difference in the properties and nature of the solvent in terms of polarity 

or the chemical nature of the active compounds present in the plant (Harborne, 1973). Yield between plants The 

difference can also be attributed to the difference in the climatic environment factors, the period and stage of 

harvest, the temperature, the duration of extraction, the type of solution used, or the difference in the solubility of 

the active substances present in each AHMED etal plant. 2019)). 

The result was recorded in the absence of toxicity as shown in Table No. (3) and in Picture No. (3) and Picture No. 

(4), with the transformation of the blood solution into a clear solution, while the decomposition of red blood cells 

turns the solution into turbidity, which indicates the toxicity of the extract. . 

As the concentrations did not show any hemolysis and therefore do not cause any cellular toxicity towards red 

blood cells, the lower sedimented layer appears in red color, which represents human blood. ; et al., Cao), 

erythrolysis depends on the duration of incubation, temperature, and concentration of the substance, and hemolysis 

occurs due to the breakdown of the erythrocyte membrane as a result of the sublimation between toxic substances 

and free radicals of protein (1994, andUrasella Xian–guo 2020; et al., (Bouhajeb. 

As a result of the widespread use of traditional medicinal plants as antimicrobial drugs, their non-toxicity to host 

cells is very necessary as it is an easy-to-apply method that has quick results and is inexpensive and therefore 

positive when used as drugs (2021) (Adebo et al.,. 

As the concentrations did not show any hemolysis and therefore do not cause any cytotoxicity towards red blood 

cells, and as a result of the widespread use of traditional medicinal plants as antimicrobial drugs, the non-toxicity 

of them on the host cells is very necessary as it is an easy to implement method with quick results and inexpensive 

and therefore it is positive when used as drugs and food (Chiu et al,. and Peng,. 2018). 

Table (3): Cytotoxicity test for hexane extract and alkaloid extract of eggplant 

Extract concentration mg/ml 111 55 51 .5 11 5 

Studied plant extracts - - - - - - 

Time period/3-24 hours - - - - - - 
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Picture (3): Represents the blood toxicity test for the alkaloid extract of the eggplant plant, which was negative 

 
Picture (4): Cytotoxicity test of hexane extract of the eggplant plant towards red blood cells of human blood 
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