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Article Info ABSTRACT
Nigella sativa seeds is considered as a very effective treatment for a variety of
Received human diseases in traditional medicine worldwide with low human toxicity.
03/03/2020 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
Accepted on 12.5 gm. /150 ml of Nigella seeds using rotary evaporator. Different time
07/06/2020 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
Published 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
20/08/2020 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.
KEYWORDS: Nigella Sativa; Serratia marcescens; water Nigella Extract
activity; Treatment of Serratia marcescens with nigella sativa.
INTRODUCTION the serum creatinine (Cr) concentration with

Seeds of Nigella sativa or black cumin, potential treatment effect [8-10].

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
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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,

[oNoie)

Noncommercial 4.0 International License.

Copyright © 2020 Al-Mustansiriyah Journal of Science. This work is licensed under a Creative Commons Attribution

NS


http://creativecommons.org/licenses/by-nc/4.0/
mailto:muthana.uomscr@gmail.com

Shkhaier et al.

Investigating the Efficiency of Simple Aqueous Extract of Nigella Sativa Activity Against Serratia Marcescens
Bactria

2020

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
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spectrophotometer  (UV-1650 with

scanning ranged from 200-700 nm.

pc)

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°C. One milliliter of
bacterial inoculum was added to 9 mL 0.9 %
normal saline and diluted to 10° cfu mL™
(colony forming unit, cfu), then inoculated
into LB broth for 24 hour at 37°C.[21 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

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, thymohydroguinone, 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, pancre%tic, g\gi
5,

well as gastrointestinal cancers.
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
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procedure with high vyield 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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Table. Spectrum data report of extraction solution.
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Wave length nm RawData | RawData | RawData | RawData | RawData | RawData | RawData | RawData
400 0.608 0.376 0212 0.168 0.150 0.130 0.125 0.125
401 0.607 0.380 0.219 0.177 0.159 0.139 0.134 0.134
402 0.606 0.385 0.227 0.185 0.168 0.145 0.143 0.143
403 0.605 0.389 0.236 0.194 0.178 0.155 0.153 0.153
404 0.606 0.395 0.244 0.203 0.188 0.168 0.163 0.163
405 0.607 0.400 0.252 0.212 0.197 0.177 0.173 0.173
406 0.608 0.405 0261 0.221 0.206 0.187 0.183 0.183
407 0.609 0411 0269 0.230 0.216 0.197 0.193 0.193
408 0612 0.417 0278 0.239 0.226 0207 0.203 0.203
409 0615 0.424 0.287 0.249 0.236 0217 0213 0213
410 0618 0.431 0.296 0.258 0.246 0228 0224 0.224
411 0.622 0.438 0306 0.268 0.257 0238 0234 0.234
412 0.626 0.445 0315 0.278 0.267 0.249 0245 0.245
413 0.629 0.452 0325 0.288 0.277 0.259 0.255 0.255
414 0.634 0.459 0.334 0.297 0.287 0270 0.266 0.266
415 0.622 0451 0.326 0.292 0.282 0.264 0.260 0.260
416 0.577 0.408 0.268 0.252 0.243 0225 0.221 0.221
417 4.000 4.000 4.000 4.000 4.000 4.000 4.000 4.000
418 4.000 4.000 4.000 4.000 4.000 4.000 4.000 4.000
419 4.000 4.000 4.000 4.000 4.000 4.000 4.000 4.000
420 3000 @ | 4000@ 4000 @ 4000 @ | 4000 @ | 4000 @ 4000 @ 4000 @
421 4.000 4.000 4.000 4.000 4.000 4.000 4.000 4.000
422 4.000 4.000 4.000 4.000 4.000 4.000 4.000 4.000
423 1.699 1.699 1.699 1.699 1.699 1.699 1.699 1.699
424 -0.602 -0.602 -0.602 -0.602 -0.602 -0.602 -0.602 -0.602
425 -0.602 -0.602 -0.602 -0.602 -0.602 -0.602 -0.602 -0.602
426 1.699 1.699 1.699 1.699 1.699 1.699 1.699 1.699
427 4.000 4.000 4.000 4.000 4.000 4.000 4.000 4.000
428 4.000 4.000 4.000 4.000 4.000 4.000 4.000 4.000
429 4.000 4.000 4.000 4.000 4.000 4.000 4.000 4.000
430 4.000 4.000 4.000 4.000 4.000 4.000 4.000 4.000
431 4.000 4.000 4.000 4.000 4.000 4.000 4.000 4.000
432 4.000 4.000 4.000 4.000 4.000 4.000 4.000 4.000
433 4.000 4.000 4.000 4.000 4.000 4.000 4.000 4.000
434 4.000 4.000 4.000 4.000 4.000 4000 4.000 4.000
435 4000 @ | 4000 @ | 4000 @ | 4000 @ | 4000 @ | 4000 @ | 4000 @ | 4000 @
436 4.000 4.000 4.000 4.000 4.000 4.000 4.000 4.000
437 4.000 4.000 4.000 4.000 4.000 4.000 4.000 4.000
438 4.000 4.000 4.000 4.000 4.000 4.000 4.000 4.000
439 4.000 4.000 4.000 4.000 4.000 4.000 4.000 4.000
440 4.000 4.000 4.000 4.000 4.000 4.000 4.000 4.000
441 4.000 4.000 4.000 4.000 4.000 4.000 4.000 4.000
442 4.000 4.000 4.000 4.000 4.000 4.000 4.000 4.000
443 4.000 4.000 4.000 4.000 4.000 4.000 4.000 4.000
444 1.699 1.699 1.699 1.699 1.699 1.699 1.699 1.699
445 -0.200 -0.313 -0.391 -0.420 -0.421 -0.436 -0.438 -0.438
446 -0.012 -0.123 -0.200 -0.229 -0.233 -0.245 -0.248 -0.248
447 0.056 -0.052 -0.129 -0.158 -0.159 -0.174 -0.176 -0.176
448 0.068 -0.039 -0.115 -0.143 -0.145 -0.159 -0.161 -0.161
449 0.079 -0.027 -0.101 -0.130 -0.131 -0.145 -0.148 -0.148
450 0.088 -0.17 -0.090 -0.119 -0.120 -0.134 -0.136 -0.136
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