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Nigella sativa seeds is considered as a very effective treatment for a variety of 

human diseases in traditional medicine worldwide with low human toxicity. 

Serratia marcescens pathogenic species, a Gram-negative, opportunistic 

bacteria, are widespread and distributed in the human environment with 

considered resistance to different types of antibiotics. Extraction was performed 

on 12.5 gm. /150 ml of Nigella seeds using rotary evaporator. Different time 

periods for extraction were applied (1-4 hours) with different temperature ranges 

of 50 °C to 60 °C performed separately for each time period. The 3 and 4 hours 

extraction period at 60 °C for seeds was effective against Serratia marcescens 

with inhibition zone of 11.18 and 12.27 mm respectively. Nigella seeds could be 

a promising inhibitor with enhanced activity against Serratia marcescens. Water 

extraction was efficient and effective at 60 °C, with extraction period of 2-3 

hours for seeds. No activity recorded below this temperature. 
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INTRODUCTION 
Seeds of Nigella sativa or black cumin, 

commonly known as black seed, have been 

traditionally used in treatment of headache, 

abdominal pain (i.e. colon, pancreatic, liver, 

lung, fibrosarcoma, and prostate tumor), 

coughs diarrhea, lipedema, asthma, 

rheumatism and other different diseases [1,2]. 

The seeds of this plant extracts are well 

investigated, both aqueous and oil extraction 

methods and have shown antioxidant, anti-

inflammatory, anticancer, analgesic as well as 

antimicrobial activities [3-5]. Administration 

of Nigella sativa extract was safe and had no 

notable side effects on liver, kidneys, or 

gastrointestinal tract [6,7]. Qidwai et al.  and 

others recorded that the administration of 

Nigella sativa seeds have no effect on serum 

enzyme, alanine aminotransferase (ALT), and 

the serum creatinine (Cr) concentration with 

potential treatment effect [8-10].
  

Different herbal extraction techniques were 

used (purification and fractionation) for 

effective collection of metabolic products. 

However, extraction conditions (temperature, 

solvents, agitation speed etc.) may enhance 

extraction of active ingredients [11].  

Serratia marcescens pathogenic species are 

opportunistic Gram-negative bacteria also 

considered as tribe Klebsielleae [12].  It is 

widely distributed in the environment and can 

pose a significant problem when found in the 

respiratory, digestive, and urinary tracts in 

human. Healthcare workers, as well as other 

individuals are at risk of exposure to Serratia 

marcescens [13]. Intensive care units (ICUs) 

at hospitals can develop epidemics of 

infection with these bacteria since it is found 

in medical and laboratory equipment, 
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medications, blood products, antiseptics 

solution, lotions, and toilets [14,15].  

Infections occurring by Serratia marcescens 

are difficult to cure. This difficulty might be 

as a result of its attribution to resistance to 

different antibiotics, including ampicillin and 

first and second generation's cephalosporin's 

[16,17]. Aminoglycosides provided good 

activity against Serratia marcescens, but 

resistant strains have-also been reported 

recently by researchers [18]. Other 

researchers reported an endocarditis caused 

by a ciprofloxacin-resistant strain of 

Serratia marcescens in which was isolated 

from blood culture taken from a peripheral 

vein and the Hickman line [19,20].                                                                                                                   

The aim of this research is to evaluate the 

biological activity of a simple aqueous extract 

of Nigella sativa on Serratia marcescens 

bacteria. Moreover, investigate the minimum 

temperature and time to collect potential 

aqueous extract of Nigella seeds.  

This extract could provide a powerful 

treatment against Serratia marcescens 

bacteria with low cost extraction methods.  To 

the time of writing this manuscript, no similar 

studies focus on the biological ability of 

Nigella sativa aqueous extract on Serratia 

marcescens.  

MATERIALS AND METHODS 
All the glassware had been washed with 

distilled and deionized water and dried using 

a hot air oven before use. Mueller Hinton 

Agar was obtained from HiCrome™ Bulgaria 

[21, 22].  Seeds of Nigella sativa were 

purchased from commercial market.  All other 

chemicals and reagents used in this research 

are with high purity for analytical purposes.  

Extraction of Nigella sativa seeds  
12.5 gm of well washed seed samples were 

extracted in 150 ml of water using rotary 

evaporator at 50 °C and 60 °C separately for 

periods 1, 2, 3 and 4 hours, respectively for 

each selected temperature.     

UV-Vis Spectra Analysis 
The extract was well filtered; scanning was 

performed by using shimadzu UV-VIS 

spectrophotometer (UV-1650 pc) with 

scanning ranged from 200-700 nm. 

Antibacterial Assay 
Serratia marcescens bacteria were grown in 

Mueller Hinton Agar.  The bacteria were 

inoculated in the LB medium in an incubator 

thermostat for 6 h at 37
0
C. One milliliter of 

bacterial inoculum was added to 9 mL 0.9 %  

normal saline and diluted to 10
6
 cfu mL

−1
 

(colony forming unit, cfu), then inoculated 

into LB broth for 24 hour at 37
0
C.

[23]  
Well 

agar diffusion method was used to detect the 

inhibition zones in sterile molten Mueller 

Hilton agar with Nigella sativa extract. Then 

plates were incubated at 37 
°
C for 24 h with 

the different prepared concentrations of 

Nigella sativa extraction conditions [24, 25].
 

The aqueous extraction in this work was 

performed in relatively low temperature to 

avoid overheating or decomposition of 

organic compounds during the extraction 

process. Nevertheless, this work was designed 

to apply aqueous extraction to avoid any 

toxicity, interference of solvents, simplicity, 

and other complications of organic solvents 

[26]. 

RESULTS AND DISCUSSION  
Aqueous herbal extraction one of the most 

familiar methods for medicinal herbal active 

ingredients administration. The collected 

results predicted a biological activity of 

extracted solution on    

Serratia marcescens bacteria with diameters 

of inhibition zone 11.18 and 12.27 mm by 

applying extractions condition of three to four 

hours respectively at 60 °C. The inhibition 

zone is represented in Figure 1. However, 

lowering of extraction temperature and time 

periods eliminates its biological activity on 

Serratia marcescens bacteria. The results 

shows powerful effects of Nigella sativa 

seeds watery extract on bacteria without reach 

a drastic or complex biochemical extraction 

process
 
[27-29].  

The UV-VIS spectrum reported an increase of 

extracted compounds with increased 

temperature. The extract spectrum shows an 

overlap of detection peaks which could be 
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attributed to the wide range of chemical 

compounds released during extraction process 

from seeds as well as efficiency of the applied 

method [30-31].   
A B 

  
Figure 1.  A- represents inhibition of extraction at 50 

°C (11.18 mm), B- the inhibition of extraction on  

60 °C (12.27 mm). 

The most active compounds detected of 

Nigella sativa extract are the thymoquinone, 

dithymoquinone, thymohydroquinone, p-

cymen, corvacrol, thymol and other phenolic 

derivatives.  All extract compounds 

collectively observed reduce inflammation 

process, ontogenesis, and antitumor and 

antioxidant activity [32-34].
    

Nigella sativa 

was observed to induce antitumor effects in 

lung, breast, multiple myeloma, pancreatic, as 

well as gastrointestinal cancers. 
[35, 36]    

However,
 

these active gradients were 

observed lethal on Serratia marcescence 

bacteria growth.  On the other hand, other 

researchers observe significant increase in 

bacterial killing effect of Nigella sativa 

extract with added nonmaterial [37, 38].   

Efflux pumps are transport protein in bacteria 

associated with elimination of toxic molecules 

from cell to external environment, moreover, 

this mechanism play essential role in reducing 

bacteria killing and develop bacteria 

resistance. The killing mechanism of Nigella 

Sativa extract on Serratia marcesence could 

be involved directly in the effect on cell 

membrane efflux pumps, which reduce 

bacteria resist and survive [39,40].  

CONCLUSIONS 
In conclusion: Water extraction for four hours 

at 60 °C is considered as potential technique 

for extraction active chemical ingredients of 

Nigella sativa seeds. The selected method in 

this research provided simple extraction 

procedure with high yield of active 

ingredients with reduces degradation of 

organic molecules result from extraction 

process. The selected Nigella sativa 

extraction method at pervious conditions was 

a very effective inhibitor to 

Serratia marcescens bacteria. From research 

data, Nigella Sativa extract may be help in 

treatment of Serratia marcescens infections.  

The extraction method was low cost, simple 

and sophisticated. However, our data 

provided new addition antibacterial activity to 

Nigella Sativa. We strongly recommended 

that more investigation of Nigella Sativa 

extract alone or mixed with other material can 

apply to another types of resist bacteria as 

well as evaluated its pharmacological action 

on untreated or chronic diseases [41-45].  
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Figure. UV –VIS scanning of Nigella sativa extracts with scanning parameters.  
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Table. Spectrum data report of extraction solution. 
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