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Chemical composition including active componets of Nigella sativa seed

Group

Sub-group

Components

Fixed oil
(32-40%)

Unsaturated
fatty acids

Arachidonic eicosadienoic . Linoleic
linolenic . oleic and almitoleic acid .

Saturated fatty acids

Palmitic stearic and myristic acid .

Beta - sitosterol
Cycloeucalenol

Cycloartenol sterol esters and
sterol glucosides .

Volatile oil
(0.4 - 0.45%)

Nigellone(Dithymoquinone)
thymogquinone thymohydroquinone
thymol Carvacrol & -pinene d-
limonene d —citronellol p-cymene
and 2-(2-methoxypropyl ) -5-
Methyl-1 4-benzenediol .

Proteins
(16-19.9%)

Amino acids

Arginine glutamic acid leucine
lysine methionine tyrosine
praline and threonine etc.

Nigellicine nigellidine

Alkaloi
aloids nigellimine -N-oxide .
6-methoxy — coumarin
Coumarins 7- hydroxyl — coumarin
7-oxy —coumarin .
Saponins : Triterpenes Alpha - hedrin
Steroidal Stery1-glucosides .
Acety1 - stery1-glucoside .
Minerals Calcium phosphorous
(1.79-3.74%) Potassium sodium and iron .
Cabohydrates
(33.9%)
Fiber (5.5%)
Water (6%)
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Antibacterial activity of Nigella sativa
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Table -2 Minimum inhibitory concentration of commercial oil and ethanol

extract on Salmonella typimurium Shigella flexneri
Staphylococcus aureus .

Escherichia coli and

Ethanolic o
Commercial oil
. extract
Bacteria
(mg/ml)
Salmonella typhimurium > 100 > 100
Shigella flexneri > 100 > 100
Escherichia coli. 50 100
Staphylococcus aureus 0.78 1.56

* Qil and extracts were emulsified in casein before addition to Muller -

Hinton agar.

Table -3 Inhibition zones of aqueous extracts of N. sativa on Salmonella
typhimurium Salmonella entritidis and Staphylococcus aureus .

Inhibition zone (mm)
Heat treatment Treatment
o oo Salmonglla SaImQQe'IIa Staphylococcus
typhimurium |  entritidis Aureus
Not heated - 131 13£15 20.5+0.5
Heated 5min 10.5+0.5 10£0.5 24 +1
Heated 10 min - - 18+1
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Table -4 Antibacterial activity of aqueous extracts of Nigella sativa seeds
treated and not treated with heat.

Salmonella Salmonella Staphylococcus
Treatment . . L
typhimurium enteritidis aureus
mg /ml ( black seed equivalent )
MIC 100 100 12.50
Not heated
MBC 200 200 12.50
MIC 200 200 3.12
Heated for 5 min
MBC 200 200 6.25
MIC > 200 > 200 6.25
Heated for 10 min
MBC > 200 > 200 12.50
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O Staphylococcus aurens  pSalmonella typhimurivm  [Sammenella enteritidis

25

- - =3
=1 o =

Diameter of Inhibition zones

Notheated  Heated (3 min ) Heated (10 min)

Tretment

Figure-1 Diameter of inhibition zones of heat treatment of Nigella Sativa
aqueous extracts on the inhibition of Salmonella typhimurium Salmonella
enteritidis and staphylococcus aureus .

WwWWw.eajaz.org




VY S sl Bl pgleg odal!

Figure-2 Inhibibiton zone of aqueous extract of Nigella sativa seed on
Stophylococcus aureus .The extract was heated on water bath for 5 min in
tightly closed tubes.

Figure-3 Determination of the minimum bactericidal concentration of
aqueous extracts of Nigella sativa seed on Staphylococuus aureus . The
plate on the left hand side shows the results of aqueous extract which were
not heated while the aqueous extract of the plate on right hand side were
heated for 5 min.
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Table-5 Bacteriostatic (MIC) and bactericidal (MBC) activity of commercial
Nigella Sativa oil and extracts by organic solvents on Salmonella serovars
and Staphylococcus aureus .

Oil of Nigella sativa
(mg/ml)
Bacteria** Dieth
Crude Acetone | Ethanol Ie:’fhe¥ Hexane
HES
oil extract extract extract extract
. . >64.0 >64.0 >64.0 >64.0 >64.0
S.typhimurium (s) MIC MBC >64.0 >64.0 >64.0 >64.0 >64.0
N >64.0 >64.0 >64.0 >64.0 >64.0
S.typhimurium (RIMICMBC | S ~64.0 ~64.0 64.0 ~64.0
- >64.0 >64.0 >64.0 >64.0 >64.0
S.enteritidis (s ) MIC MBC 264.0 64.0 64.0 $64.0 564.0
. >64.0 >64.0 >64.0 >64.0 >64.0
S.enteritidis (r) MIC MBC >64.0 >64.0 >64.0 >64.0 >64.0
16 0.8 0.8 0.4 0.4
S.aureus (s) MIC MBC 32 08 16 08 08
16 0.8 0.8 0.4 0.4
5.aureus (r) MICMBC 32 08 16 0.8 0.8

* All crude oils exhibited the same results .
** (s) sensitive to antibiotics; (r) resistant to antibiotics
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Figure-4 Inhibition zone produced by Figure-5 Inhibition zone produced by
alkaloids extracted from Nigella sativa non-alkaloid substances in water extract
seed on Staphylococcus aureus . of Nigella sativa on Staphylococcus aureus.

a S fphimunium - BS aureus I

ongons (8™ & &

Inllibition Z0
o

(=]

Alkaloid NAWE*

Figure-6 Inhibiton zones of water soluble substances extracted from
Nigella sativa seed.
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Figure -7 Zones of inhibition of staphylococcus aureus produced by disks
of commercial (crude) Nigella sativa oil and ethanol extract .
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Thymohydroquinone O .5 5 ds soidl 3 (etal. 2003 ; Aliand Blunden 2003
Thymol 1990); J sl s (Mouhajiretal. 19993) Le.:\ U Ol ul s
Carvacrol) (J ,S16,S ¢ Rasooli and Mirmostafa 2003 ) (Deans and Svoboda
Carvone )0 5 ,S| s (limonene (¢ sod « Poland Smid 1999);( Ultee etal.2002
P-cymene & terpininene (Gulluce ; <l s (nawnd! «(Oumzil et al. 2002

(;Halwanietal. 1999 ) DAntuono etal 2002 etal. 2003

Ol OVl e dells I ol plall Lo SUI Galseld) of gl -Y
S s 35S alsedl slas) QWU Lebsd fgm L ol 3 dcaldl 5N
. (Kumara and Huat 20071) &=l

ad) Cinasy W Gl 8 81 Ll b S0 a8 ol sl 5 o 5 -
. (Morsi 2000)—@@@—&@1@?

O ) b S ux1S Ll Jsle Yl e Dsline ddoutis SlaS 3455 — ¢
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Halwani et al.1999) L (U slas bl elspdl A1 3 55l acid
ST oo Sl ol s aay s .(Morel et al. 2003 ; Bourboulis et al. 2000
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free falty acids (> [Kius el gdl 1 (3 1ol 5 Bl et doaddl 5LVl
2 JSS 8 s Tf 6359 i «(Babayan et al. 1978; AL-Jassir 1992
I:ipaseUstunetal.1990;Riazetal. 1996};7&‘(&}‘0‘@“‘))@‘6#%
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