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Abstract: 

 In this study, crude aqueous and ethanol extracts was prepared from 

Punica granatum seeds and peels, then evaluate the anticancer effects of 

these extracts on cancer and normal cell lines.  Michigan Cancer Foundation-

7 (MCF-7) and Ahmed, Murtudha, Jabriyah, 2013 (AMJ13) cancer cell lines 

and Rat Embryo Fibroblast (REF) normal cell line were used in the in vitro 

study. Cell line exposure times were estimated after 24, 48, and 72 hours, and 

normal cell line was calculated after only 72 hours of exposure in a micro 

titration plate under sterile conditions. Anti-cancer property of Punica 

granatum extracts on cancer cell lines has been reported and there was not 

effect on normal cell line. In this work, the MCF-7, AMJ13 and REF cell line 

were treated with different concentrations of four type of extracts (15.62, 

31.25, 62.5, 125, 250 and 500 μg/mL). and the cytotoxic effect of crude 

extracts was investigated using the microculture tetrazolium test (MTT). The 

result obtained showed time and concentration dependent inhibition effect; 

the higher concentrations gave significantly (p<0.05) higher cytotoxic effect 

at 48 hours of exposure.    

Keywords:Antitumor; MTT; Punica granatum L.;Cytotoxicity. 

Introduction: 

Cancer is one of the leading causes of death in developed nations and a 

serious public problem (Al-Khuzaay et al., 2019; Ferlay et al., 2020). 

Traditional plants are a valuable source of new cytotoxic agents and are still 

actively contributing to health concerns (Eghbali et al., 2021). The plant 

kingdom has produced a variety of cancer treatments throughout history and 

around the globe (Lemonnier et al., 2017). Currently, plants are a source of 

analgesics, anti-inflammatory drugs, anti-spasmodic, anti-asthmatics, anti-

arrhythmic drugs, antihypertensive, and antimicrobials that are often used  ) 

Al-Khuzaay et al., 2019). The pomegranate, or Punica granatum L. is a fruit 

that is high in macro- and micronutrients and has a variety of functional uses, 

including bioactive xenobiotics. This makes it a "Super Fruit." profile that 

promotes health (Cortez-Treje et al., 2022). In addition to being eaten raw, 
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the fruit is also frequently consumed in juice, jam, and wine. 

Pharmacological research has revealed that Punica granatum has a variety of 

active substances with anti-inflammatory, antioxidant, and neuroprotective 

properties. It has been discovered by researchers that the flavonoids extracted 

from pomegranate juice have antioxidant activity that is substantially higher 

than red wine and comparable to green tea (Wong et al., 2022). It's 

interesting to note that pomegranate therapy has captured the attention of 

numerous researchers across the globe. In addition, studies have 

demonstrated that pomegranate possesses antimicrobial, anti-proliferative, 

anti-invasive, anti-metastatic, and apoptotic qualities (Melgarejo-Sanchez et 

al., 2021). Pomegranate peel and seed oil (PSO) are rich in flavonoids and 

polyphenols with wound-healing and antioxidant qualities (Khwairakpam et 

al., 2018). 

This in vitro study was used to estimate the effect of the aqueous and 

ethanolic extracts of seeds and peels of Punica granatum on breast cancer 

cell lines (MCF-7, AMJ13) and normal cell lines (REF). 

MATERIALS AND METHODS 

Sample collection 

Fresh fruits of  Iraqi Punica granatum were collected from Wasit, Al-

Suwaira orchards in October 2023. The seeds and peels parts of the plant 

were separated, shade dried, and grinded into powder with mortar and pestle. 

The prepared powder was kept in tight containers protected completely from 

light. 

Extraction 

1. Aqueous extraction procedure for Punica granatum L. seeds  

Pomegranate aqueous extraction was made using 100 g of fresh seeds 

that were boiled in 250 ml of distilled water for roughly six hours before 

being homogenized. To get rid of all the leftover materials, the mixture was 

next filtered using filter paper. It was then heated to 45°C in a hot air oven 

with a circulation fan and held at 4°C until it was used. The next studies 

involved dissolving 10 g of plant powder into 100 ml of Phosphate-buffered 

saline (PBS) (as the solvent), filtering and sterilizing the suspension using a 

0.2 μl sterile Millipore filtering system, and storing the stock solutions at 4°C 

until needed (Abdul gany et al., 2010). 
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2. Aqueous extraction procedure for Punica granatum L. peels 
Aqueous extract of peels was prepared using the same protocol adopted 

for aqueous extraction of P. granatum seeds with 100 g of dried peels 

powder. 

3. Ethanolic extraction procedure for Punica granatum L. seeds  

 Ethanolic extract of seeds was carried out by putted 100 g of powdered dry 

seeds inside the thimble, 500 mL of 70 % ethanol was added and the thimble 

loaded into the soxhlet´s main chamber and left overnight at room 

temperature. 

 Seeds extraction started in soxhlet, for 4 hours at 40˚ C. 

 Seed extract is then dried by evaporator at 40˚ C.  

 Weighted the extract then it placed in labeled plastic tube and stored at 20˚ 

C. 

 Briefly, the concentrated plant extracts were dissolved in dimethyl 

sulphoxide (DMSO) (SIGMA, USA) to get a stock solution of 1000 µg/ml 

(Abdul gany et al., 2010). 

4. Ethanolic extraction procedure for Punica granatum L. peels 

Extract of peels was prepared using the same protocol adopted for 

ethanolic extraction of Punica granatum seeds with 100 g of dried peels 

powder. 

Cell Growth Assay 

The impact of pomegranate aqueous and ethanolic extracts on cancer 

cell lines (MCF-7 and AMJ13) and normal cell line (REF) were determined 

using an in vitro technique. Solutions were created using The Iraqi Center for 

Cancer and Medical Genetic Research (ICCMGR) procedure. To begin the 

subculture process, trypsin/versine was applied to these cell lines. 

 Cytotoxicity Assays 

The MTT cell viability assay was performed, the MTT assay is 

generally performed to assess cell viability. The ability of live cells to convert 

the yellow tetrazolium salt to purple formazan is measured using the simple, 

rapid and economical MTT in vitro assay (Basim and Kasim, 2023). 

After seeding 1 × 10
4
 cells per well and allowing them to adhere for the 

whole night in a CO2 incubator, the cells formed a confluent monolayer. 

Following treatment with extracts, the cells were cultured at various 

concentrations (15.62, 31.25, 62.5, 125, 250, and 500  μg/ml) of the 

pomegranate seeds and peels aqueous and ethanolic extracts . Following the 

incubation period, each well received 20 µl of a 2 mg/ml solution of MTT, 
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and the media was withdrawn. After removing the MTT solution, DMSO 

(130 μl ) was added to dissolve the resulting purple formazan crystals. 

(Abdullah et al., 2020). 

A microplate reader was used to measure the absorbance at (570 nm), by 

comparing the absorbance of cells treated with extracts to that of untreated 

control cells, the percentage of live cells was ascertained. The following 

formulas were used to determine the percentage of cytotoxicity, or the 

inhibition rate of cell growth (Al-Shammari et al., 2020). 

Inhibition % = [(optical density of control wells - optical density of test 

wells)/ optical density of control wells] × 100 

Statically analysis 

In the study parameters, the Statistical Analysis System. SAS (2018) 

program was used to detect the effect of difference factors. The least 

significant difference –LSD test  was used to significant compare between 

means in this study. 

Result 

Different types of P. granatum extracts were used in current study; 

including aqueous extract of seeds, ethanolic extract of seeds, aqueous extract 

of peels and ethanolic extract of peels to estimate their cytotoxic activity 

against breast cancer cell lines and normal cell line.                                                          

 Crude aqueous extraction of seeds:  

The aqueous extract of the seeds of P. granatum gave a light brown 

sticky product, which became powder upon drying, and the yield was 10 %. 

 Crude ethanolic extraction of seeds: 

The ethanolic extraction of the seeds of P. granatum gave a dark brown 

sticky product, which became powder upon drying with a yield of 12 %. 

 Crude aqueous extraction of peels:                                       

The aqueous extraction of peels gave a dark brown sticky product dried 

consistency with a yield of 17 %.                                                                     

 Crude ethanolic extraction of peels:    

The ethanolic extraction of peels gave a brown sticky product, which 

became powder after drying, with a yield of 16 %. 
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Effect of  P. granatum extracts on cancer and normal cell lines  

The MCF-7, AMJ13 and REF cell lines were exposed to sex 

concentrations (15.62, 31.25, 62.5, 125, 250, 500) μg/ml of P. granatum 

extracts for 24, 48 and 72 hours durations. The optical density for the cell 

lines were measured by ELISA reader at 570 nm.   

 Effect of  P. granatum extracts on AMJ13 cells 

The effect of treating AMJ13 cells with aqueous and ethanolic extracts 

of P. granatum seeds and the effect of aqueous and ethanolic extracts of P. 

granatum peels after 24 hours of exposure are shown in Figure (1), the results 

revealed that the aqueous extract of seeds had the greatest growth inhibition 

effect on AMJ13 cell line than the other tested extracts after 24 hours of 

exposure.  

Also the results in Figure 2 revealed that the aqueous extract of seeds 

had the greatest growth inhibition effect on AMJ13 cell line than the other 

extracts after 48 hours of exposure. The four types of P. granatum extracts 

showed a time-dependent effect on viability of AMJ13 cells. All 

concentration have significant cytotoxic effect (P<0.05). The highest 

concentration (500 µg/mL) at the 48 hrs., produced the highest percentage of 

inhibition thus reaching 77.505 %.  

Figure 3 show that the aqueous extract of seeds had the greatest growth 

inhibition effect on AMJ13 cell line after 72 hours of exposure, rather than 

the other tested extracts. The growth inhibition percentage for the aqueous 

extract of seeds at the highest concentration (500 µg/ml) was 59.581 % after 

72 hours. 
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Figure 1. A Comparison Of Growth Inhibition Rates On AMJ13 Cell 

Line By Aqueous And Ethanolic Extracts Of P. Granatum Seeds And 

Aqueous And Ethanolic Extracts Of P. Granatum Peels After 24 Hrs. Of 

Exposure. 
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Figure 2. A Comparison Of Growth Inhibition Rates On AMJ13 Cell 

Line By Aqueous And Ethanolic Extracts Of P. Granatum Seeds And 

Aqueous And Ethanolic Extracts Of P. Granatum Peels After 48 Hrs. Of 

Exposure. 
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Figure 3. A comparison of growth inhibition rates on AMJ13 cell line by 

aqueous and ethanolic extracts of P. granatum seeds and aqueous and 

ethanolic extracts of P. granatum peels after 72 hrs. of exposure. 

 Effect of P. granatum extracts on MCF-7 cells  

The effect of treating MCF-7 cells with aqueous and ethanolic extracts 

of P. granatum seeds, The aqueous and ethanolic extracts of peels after 24 

hours of exposure are shown in Figure (4). All concentrations have 

significant cytotoxic effect (P<0.05). Inhibition percentage reached 50.22 % 

after treatment with 500 µg/ml after 24.  

Figure 5 shows that the aqueous extract of seeds had the greatest growth 

inhibition effect on MCF-7 cell line after 48 hours of exposure, rather than 

the other tested extracts. The growth inhibition percentage for the aqueous 

extract of seeds highest concentration was 82.12 % after 48 hours of 

exposure. 

The results that shown in Figure (6) showed All concentrations of all 

four types of extracts have significant cytotoxic effect (P<0.05) after 72 hours 

of exposure. 
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Figure 4. A comparison of growth inhibition rates on MCF-7 cell line by 

aqueous and ethanolic extracts of P. granatum seeds and aqueous and 

ethanolic extracts of P. granatum peels after 24 hrs. of exposure. 

Figure 5. A comparison of growth inhibition rates on MCF-7 cell line by 
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aqueous and ethanolic extracts of P. granatum seeds and aqueous and 

ethanolic extracts of P. granatum peels after 48 hrs. of exposure. 
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Figure 6. A comparison of growth inhibition rates on MCF-7 cell line by 

aqueous and ethanolic extracts of P. granatum seeds and aqueous and 

ethanolic extracts of P. granatum peels after 72 hrs. of exposure. 

 Effect of  P. granatum extracts on REF cells  

      Normal cell lines (REF) have been treated with sex concentrations from 

aqueous and ethanolic extracts of seeds and peels in one exposure time (72 

hrs.). Statistical results revealed that was not a clear cytotoxic effect for these 

extracts on REF cells, as shown in Figure (7). 
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Figure 7. A comparison of growth inhibition rates on REF cell line by 

aqueous and ethanolic extracts of P. granatum seeds and aqueous and 

ethanolic extracts of P. granatum peels after 72 hrs. of exposure. 

Discussion 

Cancer is the second most common cause of mortality in human history, 

accounting for one in six deaths worldwide (Sharma et al., 2023). The final 

results from the MTT experiment showed varying anticancer effects on three 

different cell lines (MCF7, AMJ13, and REF), with considerable variances 

depending on the dose and duration of exposure. From the figure 1, 2, 3, 4, 5 

and 6 it was determined that the aqueous and ethanolic extracts of seeds and 

peels have a high cytotoxic effect on two cancer cell lines, but the severity of 

this cytotoxicity differed from the type of extracts and from cell line to cell 

line. According to figure 7 in normal cells all four types of P. granatum 

extracts does not have a highly cytotoxic effect. According to the all results, 

the crude aqueous extract of seeds had the most cytotoxic effect in all cancer 

cell lines, followed by aqueous extract of peels and then ethanolic extract of 

seeds and peels.  
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The overall results obtained from that study on the cytotoxic effect of P. 

granatum extracts on cancer cell lines refer to the fact that the highest 

inhibitory effect of these extracts occurred on MCF-7 cancer cell line, which 

proves that MCF-7 cell line was very sensitive to the effect of P. granatum 

extracts compared to AMJ13 cell lines at the same conditions. 

Our findings revealed that P. granatum extracts have an anti-cancer 

effect and supported the findings of other studies, Shama and his collagenous 

(2022), confirmed that the extracts from P. granatum have cytotoxic effect. 

Conclusions 

In the present study, aqueous and ethanolic extracts from P. granatum 

seeds and peels were prepared. The extracts from P. granatum exhibited a 

significant antitumor activity against Michigan Cancer Foundation-7 (MCF-

7) Ahmed, Murtudha, Jabriyah, 2013 (AMJ13) cancer cell lines in 

concentration dependent manner. and the obtained results showed that these 

extracts did not have a cytotoxic effect on Rat Embryo Fibroblast (REF) 

normal cell line.  
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على خطوط الخلايا  (Punica granatum) الزمانستخلصات بذور وقشور نبات تأثير متقييم 

  السزطانية والطبيعية

هبة محمد عبد الواحد .م.م  

 الجاهعة الوستنصرية/ كلية التربية الاساسية/ قسن العلوم

 هستخلص البحث

ويشيي ة وبيية   اوة  ابييوراكحيي ا راميية   مسييتص  راتعيي ع ى ييب ية  لي  رافي  ذيياي راسةرتيي   يي             

راتأثل  ى ب رثىله مه راصط ط راص  ي  ذمة خط   ف  Punica granatum(P. granatum) را مةن

. REF راطبلعيي  نةىيي  راايي ف را ل ليي   يي  صييا راصراو AMJ13و  MCF-7 خلاييية تيي طةن را ييس 

ستص صية  روضحت راقل  راىة ا  رن راتأثل  رات بلط  احل ي  راصلايية  شيكع ىيةع يعتميس ى يب   للي  رام

 رلليي رات , حلي   صلايية راسي طةول ا   بلطية ىةالية را ميةن ىبية راصيةع ورا ييت. ررتي   رامستص صية  ا

ا  يكيه ,  لىمة  تةى  مه راتع ض 84ىىس  (P<0.05) رنى ب أىطت  أثل رً تةمةً ا صلاية أى ب معى يةً 

 .ى ب خا راصلاية راطبلع امستص صة  وبة  را مةن  ذىةك  أثل 

 

 
 


