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ABSTRACT 

 As the wheel of time moves forward, the medical community becomes more 

convinced that the battle between humanity and pathogenic agents will lead to 

disaster. This belief is supported by the improper use of antibiotics, which may 

eventually tip the scales in favor of infectious pathogens. For that, a large body of 

research has been conducted to address this global concern by discovering novel 

scaffolds derived from nature or synthetic laboratories. Despite the fact that there 

are thousands of synthetic compounds prepared for this purpose during the past 

two decades, plant-isolated products offer the best choice. This is because of the 

long chronicle of safety and popular acceptability.  

In the current work, the milled seeds of Allsweet watermelon were extracted 

via four solvents of different polarities, which were acetone, chloroform, 

dichloromethane, and ether. The extraction was achieved utilizing three extracting 

processes: dynamic soaking, microwave-stimulated, and ultrasound-stimulated 

extraction processes. Every single one was achieved in three modalities: non-serial, 

serial-ascending, and -descending designed polarity.  

The obtained extracts were then submitted to the phytochemical screening 

assay to determine the presence of numerous primary and secondary plant 

metabolites. The inspected phytochemicals were amino acids, proteins, 

carbohydrates, fixed oils, coumarins, alkaloids, anthocyanins, betacyanins, 

anthraquinones, emodins, flavonoids, glycosides, phenols, saponins, steroids, 

tannins, and terpenoids. 
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The results acquired from the phytochemical analysis revealed that 

coumarins could be detected in the extracts resulting from the four utilized solvents 

in each process and each modality. According to the obtained results, the ether 

extract produced from a serial-descending modality of the microwave-stimulated 

extraction process was picked to separate its coumarin contents. 

When the procedures of separation and purification steps were 

accomplished, five simple coumarins, symbolized here as RA1, RA2, RA3, RA4, 

and RA5, were explored. The chemical structures, as shown below, of these 

products were then identified by assessing their physicochemical properties and 

analyzing their FTIR, 1H-NMR and 13C-NMR spectral data and comparing them to 

those found in the literature.  
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The antimicrobial potential of the separated products was inspected in vitro, 

utilizing a broth dilution as a lab-working methodology against many 

microorganisms, which were:  

 (A) Six standard aerobic gram-negative bacterial strains, including Escherichia 

coli (ATCC 25922), Haemophilus influenzae (ATCC 49247), Klebsiella 

pneumonia (ATCC 700603), Pseudomonas aeruginosa (ATCC 27853), Salmonella 

typhi (ATCC 6539), and Shigella dysenteriae (ATCC 131313), using ciprofloxacin 

as a standard.  

 (B) Four standard anaerobic bacterial strains, including Bacteroides fragilis 

(ATCC 25285), Clostridium perfringens (ATCC 13124), Fusobacterium 

necrophorum (ATCC 25286), and Prevotella melaninogenica (ATCC 25845), 

applying metronidazole as a standard. 

(C) Two standard fungal strains, including Aspergillus niger (ATCC 16888) and 

Candida albicans (ATCC 10231), employing nystatin as a standard antifungal 

medicine.  

(D) One non-pathogenic bacterial strain was Escherichia coli (BAA-1427). By 

utilizing ciprofloxacin as a standard, the safety of our separated products on this 

typical normal gut flora was investigated. 

The results revealed that the separated simple coumarins possess a hopeful 

antimicrobial potential against the inspected pathogens, with the superiority of 

product RA4 over the other four against all pathogens tested except for the 

anaerobic bacterial strains, where RA3 appeared to outperform it. In addition, all 

the five separated products exhibited bactericidal and fungicidal potential against 

the tested pathogens. As for safety towards the non-pathogenic Escherichia 
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coli (BAA-1427), surprisingly, the separated products all show better safety than 

the control on this strain, with the superiority of RA4. 

In conclusion, this study supported the possibility of extracting coumarins 

from Allsweet watermelon seeds and the idea of using them as a building block for 

the identification of innovative semi-synthetic antimicrobial agents with the 

potential to enhance their effectivity by modifying the interchanged active 

functional groups present in their molecular frameworks. 

Finally, it is noteworthy to mention that the study of coumarins separated 

from Allsweet watermelon seeds as antimicrobial agents is unique in that it has 

never been addressed before, even with the presence of research that assesses the 

antimicrobial potential of watermelon seeds' extracts, but no one among them 

highlights the importance of their coumarin contents. 
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