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SATIVA LINN) PROTEINS BY USING ROTOFOR 

Afrozul Haq, Nona Remo, Sultan T. Al-Sedairy* 
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King Faisal Specialist Hospital and Research Centre 

P.O. Bo 3354 
Riyadh 1121 1 Saudi Arabia 

ABSTRACT 

Many plants and their products are used as sources of 
pharmaceuticals and as ingredients of traditional medicines, and 
are of value in new drug discovery. In th ls  study, we fractionated 
the whole black seed proteins into twenty fractions by using 
Rotofor. The pH range was recorded as (2.63 to 10.46). Protein 
concentration range and percent protein recovered were 0.305 to 
1.01 mg/mL and 5 to 17% respectively. A single 4 hr Rotofor 
run at 12W in the pH 3 to 10 range yielded well separated 
proteins into twenty fractions. Black seed (N.sutiva) proteins 
isolated range between 200 kDa and 14 kDa when these fractions 
were analyzed by sodium dodecyl sulphate polyacrylamide gel 
electrophoresis. 

INTRODUCTION 

Herbal remedies form a potpourri that ranges from plants that people 
collect themselves and then take for health reasons to approved medicinal 
products. Herbal products vary from well known European herbs to less 
familiar Asian and South American ones and from botanicals with an excellent 
safety record to potentially dangerous ones, such as broom' and yohimbe'. The 
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World Health Organization estimates that some 20,000 species of hgher plants 
are used medicinally throughout the world. A recent compilation on traditional 
medicines describes the uses of medicinal plants in countries as far apart as 
China, Ghana, India, Japan, Mexico, Panama, Samoa and Thailand3. 

Nigella sativa (N.safiva) commonly known as black seed which belongs to 
the botanical family of Ranunculaceae, has been in use in many Mddle Eastern 
and Far Eastern countries as a natural remedy for over 2000 years. N.sativa 
seeds are commonly eaten alone or in combination with honey and in many 
food preparations. Abou-Basha et al,4 and Aboul-Enein & Abou-Basha,’ 
determined thymoquinone, dithymoquinone and thymol in black seed 
(N.safiva) oil by TLC and HPLC. Recently, we successfully studied the effect 
of water soluble N.sativa fractions on lymphocyte response to pooled allogeneic 
cells from 2 1 normal donors. N.safiva protein extract enhanced the production 
of interleulun-3 by human lymphocytes when cultured with pooled allogeneic 
cells or without any aided stimulator. Interestingly, N. safzva proteins increased 
interleukin- la, suggesting therefore, that it has an effect on macrophages6. 

Amino acid analysis of the black seed protein hydrolysate by gas 
chromatography of n-propyl, N-acetyl derivatives showed the presence of 15 
amino acids including 9 essential amino acids. The seed protein is rich in 
arginine, glutamic acid, leucine, phenylalanine and lysine, arginine being the 
major amino acid’. Polypeptides and proteins are playing an increasing role in 
drug therapy. Molecules such as calcitonin, human growth hormone, 
interferons, colony stimulating factors have all made an important impact in 
the market place. A careful evaluation of the published literature leads to the 
conclusion that under normal circumstances only small quantities of peptides 
and proteins will be expected to be absorbed intact from the human 
gastrointestinal tract*. 

In the present study, we fractionated the whole black seed (N.sativa) by 
using Rotofor fractionation. Sodium dodecyl sulphate polyacrylamide gel 
electrophoresis (SDS-PAGE) was performed to determine the molecular weight 
of N.safiva proteins. 

MATEFUALS AND METHODS 

Chemicals 

Acrylamide, bisacrylamide, TEMED, Biolyte (ampholyte) (Bio-Rad, 
Richmond, CA, USA). SDS, ammonium persulphate, glycine, Tris (Pharmacia 
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Biotech, Uppsala, Sweden). NaOH and H3 PO4 (Fisher Scientific Co. 
Pittsburgh, PA. USA) were used. 

Protein Extraction 

The black seed (N.sativa Linn) proteins were defatted by using Soxhlet 
apparatus. The defatted N.sativa was air dried for 24 hr at room temperature 
and then powdered. Protein concentrate was made according to the method of 
~ ~ t t i i ~ .  

Defatted black seed powder was dissolved in phosphate buffer saline 
(PBS) in a ratio of 1:lO (w/v) for 1 hr with continuous stirring at room 
temperature and then centrihged at 10,000 rpm for 30 min. The supernatant 
was collected, and protein concentration was determined”. Whole black seed 
proteins were first dialyzed (overnight at 4°C) against 0.01M Tris using 3,500 
MW cut off dialysing bags. Following dialysis, carrier ampholyte (Bio-Rad , 
Bio-Lyte), pH range 3-10,2% V N  was added and the total volume was brought 
to 60mL with PBS (pH7.1). Constant power (12 W) was applied to Rotofor for 
4 hr with a system cooled to 4°C. Runs were terminated when the voltage had 
stabilized (1500V) for about 30min. 

Twenty Rotofor fractions were collected. Eighteen of these fractions were 
then analyzed by SDS-PAGE. pH gradient, % protein recovery and total protein 
concentration in each sample was determined. Removal of ampholyte was 
accomplished by dialyzing all fractions overnight against 100 volumes of 0.1M 
Tris, pH 7.4 containing 0.25 mM NaCl and 0.5 mM MgC12. 

Preparative SDS-PAGE 

Polyacrylamide gel electrophoresis in sodium dodecyl sulphate (SDS) was 
performed in 12% gels according to Laemmli”. Protein samples were added 
to sample buffer and then denatured by boiling for 5-10 mins. Low molecular 
weight and high molecular weight calibration kits (Bio-Rad, Richmond, USA) 
containing myosin (200 m a ) ,  8-galactosidase (1 16 ma) ,  phosphorylase B (97 
m a ) ,  bovine serum albumin (66 m a ) ,  ovalbumin (43 m a ) ,  carbonic 
anhydrase (31 m a ) ,  trypsin inhibitor (21 kDa) and lysosyme (14 kDa) were 
used as marker proteins. Staining of gels was done with R250 coomassie 
brilliant blue (0.  YO). 
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RESULTS AND DISCUSSION 

Rotofor E F  cell provides a rapid and efficient means of purifying proteins 
without subjecting them to ionic detergents. After 4 hr run at 12 W constant 
power at 4OC, 20 fractions were collected. Figure 1 shows the pH profile, % of 
protein recovered and total protein concentration for each fraction. A total of 
160 mg (27mL) of N.sativa protein was applied to the Rotofor cell and the 
recovery range was 5 to 17%. Figure 2 shows the results of SDS-PAGE 
electrophoresis of 18 fractions obtained from Rotofor. Lane A and lane B 
represent high and low molecular weight marker proteins respectively. 

The purpose of fractionating black seed proteins is to use these 
preparations to raise antibodies in experimental animals in vivo and antioxidant 
defense mechanism in vitro that can be classified as a promoter of positive 
health by combatting free radicals and reactive oxygen species mediated 
degenerative changes. Although the exact physiological role of these black 
seed proteins remains uncertain, they all have been shown in vitro experiments 
to affect lymphocytes, macrophages and monocytes6. Chromatographic and 
spectroscopic techniques of isolation, purification and structure determination 
are highly sensitive and there has never before been a time when a combination 
of chemical, biological and molecular biological techniques could be used for 
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45W8 

A 1  2 3 4 5 6 7 8 9 10 11 12 1314 1516 1 7 1 8 6  

Figure 2. Rotofor compartment fractions 1-1 8 containing black seed (N.sativa) proteins 
analyzed by SDS-PAGE. Lane A and lane B represent high and low molecular weight 
markers respectively. 

the isolation and production of novel drugs. Such studies offer a logical 
approach for new drug discovery and for the identification of template 
molecules for the design of new drug molecules. To our knowledge, we present 
the first data about the fractionation of black seed proteins. Studies are 
underway in our lab to isolate and purify the specific proteidpeptide 
molecule(s) from Nmtiva which may be used as an immunomodulator. On the 
other hand a number of studies have been conducted with black seed oil in vivo 
and showed that intravenous administration of volatile oil of black seed to rats 
decreased the arterial blood pressure and the heart rate in dose dependent 
manner”. These authors also found a dose-dependent increase in the 
respiratory rate and intratracheal pressure when black seed volatile oil was 
injected (I.V.) to guinea pigsI3. 

Nmtiva proteins have great potential as functional agents in modulating 
the immune responses and in many food preparations perhaps as supplements 
in the d e t  as antioxidant. However, N.sativa proteins can not be recommended 
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until other stuches including nutritional properties, toxicities, antinutritional 
components, determine its suitability for humans, such studies are underway 
and will be published separately. 
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