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Abstract : Nigella sativa Linn. (Ranunculaceae) (N. sativa), commonly known as black seed
or black cumin, is an herbaceous plant, mainly grows in the Middle East, Central Europe and
Western Asia. It is widely used in indigenous system of medicine for treatment of numerous
disorders for over2 000 years. Its seed oil had been widely used in antidiabetic, due presence
of high content of thymoquinone. Apart from the antidiabetic used it has other uses like seed
oil Arabtraditional of medicine for the treatment of arthritis, lung diseases and
hypercholesterolemia. Some of the reported pharmacological properties of N. sativa include
hypotensive, anti-nociceptive, uricosuric, choleretic, antifertility, anti-histaminic, anti-oxidant,
anti-inflammatory, anti-microbial, anti-tumor and immune modulatory effects. Most
pharmacological properties of the whole seeds or their extracts of N. sativa are mainly
attributed to the volatile oil of which thymoquinone, about 27%-57%, is the most abundant
component. In this article for Intial profiling study physical properties, reported Amain solvent
water —ethanol it is 254 nm, solubility in different solvent, melting point in DSC and FTIR
data.
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Introduction:

Diabetes mellitus is a growing public health problem in both developed and developing countries.
According to the report of World Health Organization (August, 2011), 346 million people have diabetes
worldwide. It is also estimated that 3.4 million patients died from diabetes-related complications in 2004.
Without urgent action, this number is likely to double by 2030.Nigella sativa Linn. (Ranunculaceae) (N. sativa),
known with common name as black seed or black cumin, is an herbaceous plant, it is abundantly found in
region in the Middle East, Central Europe and Western Asia. It is widely used in indigenous system of
medicine for treatment of numerous disorders for over2000 years.Most pharmacological properties of the whole
seeds or their extracts of N. Sativa are mainly attributed to the it’s volatile oil, of which thymoquinone, about
27%-57%, is the most abundant component.

The hidden capacity of this plant is variable and it is expande over the time. Known to be as one of the
predictive medicines and the emerging demands in utilizing natural products to replace the synthetic drugs, N.
sativa has become amongst the top candidates selected by researchers as a natural product in medical field
(Paarakh, 2009).An important study showed that 2 g/day dose managed to reduce insulin resistance and at the
same time seems to increase B-cell function.

A study based on humans reported that significant decrease in blood glucose level after 1 week of oral
ingestion of NS powder at a dose of 2 g/day. An important study based on streptozotocin induced diabetic rats
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reported that treatment of TQ caused a sharp decrease in the elevated serum glucose, and an increase in the
lowered serum insulin concentrations and other study based on normal rats showed that oral treatment with
aqueous extract of NS with dose of 2 g/kg daily for 6 weeks improved glucose tolerance as metformin (300
mg/kg daily) and also reduced body weight.

Administration of black seed oil to diabetic rats has shown that significant decrease the blood glucose,
triglycerides, cholesterol, low density lipoprotin-cholesterol ALT, AST and uric acid compared to untreated
diabetic rats.

A thorough literature survey revealed that, several analytical techniques reported for the determination
of thymoquinone. These methods include high-performance thin layer chromatography (HPTLC) method in N.
sativa extracts. holographic and high performance liquid chromatography with UV detection in black seed oil,
and ultra-performance liquid chromatography with UV detection in bulk drug. Before performing the advance
analytical technique complete the initial profiling by studying like physical properties ,solubility study , DSC,
IR and UV —Spectroscopy.

Experimental:

Materials and Reagents:

All chemicals and solvents used were of analytical grade and obtained from sigma Aldrich (New
Delhi). Standard solution prepared in agueous medium and methanol phosphate buffer of different pH is
prepared and also a 0.1 N Hcl, solubility in other organic solvent likes DMSO and dimethyl foramamide
(DMF).

Preparation of standard solution and sample:

For solubility check prepare a solution of 549-669 ug/mL in aqueous medium. Other solution in solvent
0.1N Hcl, Phoshphate buffer pH- 5 pH- 7.4 pH -9 and organic solvent DMSO and dimethyl foramamide.
Analysis in UV-spectroscopy prepares solution in water- methanol in concentration range 1 pg/ml- 16 pg/ml.
For IR-analysis KBr pellet technique.

Result and Discussion:
Physical Properties:

Thymogquinone (THQ) procured from sigma Aldrich (New Delhi) was characterized for various
physical properties like colour, nature, melting point and loss on drying (Table-1).

Table-1
S. No Parameters Inferences
1 Nature Crystalline powder
2 Colour Yellow
3 Odour Odourless
4 Melting point 45.00 to 47.00 °C. @ 760.00 mm Hg
5 Loss on drying 3.36 %

The Solubility Study:

The solubility parameter takes as very characteristic property of a chemical substance. After performing
literature survey it is found a deficiency of data about TQ solubility in commonly used solvent. A signified
solubility data in different solvent helpful for the analytical study of drugs for characterisation as well as in
formulation study. Here showing solubility data of TQ ranging from concentration 549-669 pg/mL in aqueous
medium starting from 24 hrs. -72 hrs. in different pH. From this study it is observed probably due to chemical
and physical instability of the drug in these solvents that may interfere with soluble drug fraction. These data
helpful for the degradation study of the drug. ( Table-I1)
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Summary of the solubility study results, the values represent the concentration of TQ + SD in pg/mL, H
(hours), P.B (phosphate buffer).

It is reported TQ is soluble in organic solvent like ethanol, DMSO and dimethyl foramamide (DMF)
which should be purged with an inert gas. It is found solubility in ethanol and DMF is approximately 16 pg/mi
and in DMSO 14 pg/ml.

Table-11
Time (H) Water 0.1 N HCI P.BpH5 P.B pH 7.4 P.BpH 9
24 h 670.17 £ 5.2 652.62 + 1.8 617+ 7.2 564.43+ 0.25 548.19+ .44
48 h 696.16 £ 1.6 636.4 +2.73 718.1 +1.47 548.12 £1.60 725.57 4.60
72 h 738.63 5.2 476.48 + 0.92 736.20 £ 10 608.88 £ 3.5 663.66 £16.5
Table-111
S.No. Concentration A (nm) Absorbance
1 1 pg/mi 252 0.02
2 4pg/ml, 252 0.7
3 6 pg/ml, 252 1.3
4 10ug/ml, 254 1.9
5 14 pg/mi 254 2.4
6 16 pg/mi 254 2.8

U.V. Spectroscopy reading:

Prepare a powder from seed part of the Nigella Sativatake 1 g of powder and dissolve in agueous —
methanol solvent of 60:40 ratio in 250 ml. From this stock solution make a dilution of 1 pg/ml, 2ug/ml, 4
po/ml, 6 pg/ml,10ug/ml, , 14pg/ml, and 16 pg/ml. (Table-111), Calibration curve —Figure-6
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Figure-6: Calibration Curve in UV-Spectroscopy
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U.V.-Spectrum:

The wavelengths of absorption peaks can be correlated with the types of bonds in a given molecule and
are valuable in determining the functional groups present within a molecule. Thymoquinone is characterized by
the presence of one prominent peak (Amax) at 254-257 nm as shown in Figure-1-4, and in Figure -5
comparison of Thymoquinone test and reference The spectra have been recorded using concentration of range 1
po/ml- 16 pg/mL. By having such a prominent peak at this concentration, the use of this wavelength for the
detection of TQ in HPLC method would be applied for futher study in HPLC and other instrument

Fig-1: Dilution- 2ug/ml

Fig-2: Dilution- 4pg/ml
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Fig-3: Dilution 8 pg/mi

Fig-4: Dilution 16 pg/ml



Sadaf Jamal Gilani et a/ /International Journal of ChemTech Research, 2017,10(9): 139-147. 144

N

SOrbance

Alx
1

0.0660 |

Absorbance

215 W0 325 30 375

400 0.0000 L 1 L ki \ L L 1

o ;
Waveiength EARARAIRIAIN] i W

AL

Figure-5: Comparison of UV-spectra of Thymoquinonein methanol (A max — 254 nm) with reference

Inference: The A max Of Thymoquinone in methanol was 254 nm and was found to be identical with reference
spectrum.

Differential scanning calorimetry (DSC):

The melting point of the thymoguinone (THQ) sample was determined by capillary method which was
45° C. The reported value was 45-470 C. This was also confirmed by the DSC thermogram, showing

endotherm peak at 47° C with enthalpy of 110.6 J/gl (Figure -7). It proves the sample was authentic. (Pagola et
al, 2004).
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Figure -7: Differential scanning calorimetric (DSC) of Thymoquinone sample.
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Figure -8: FT-IR spectra of Thymoquinone showing characteristics band and stretching.
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Molecular Formula: C;oH1,0,
Molecular Weight:  164.204g/mole.
Figure -9

Fourier transforms infrared absorptions spectrum (FTIR).

The FT-IR absorption spectra of Thymoquinone (THQ) was obtained using KBr pellet technique and
exhibited the characteristics (IR)strong stretching band of the carbonyl group of a cyclohexadiene is observed at
the wavenumber 1650cm™, which is supported by the values reported for thymoquinone (1.648 cm™) and 1,4
benzoquinone (1661cm™). The intense band present at 2967 cm™ corresponds to the C-H stretching of aliphatic
groups, and the value previously reported was 2969 cm™. The weaker band observed at a higher wavenumber
(~3040 cm™) was assigned to the stretching observed in the vinylic C-H in the C = C-H groups, which had
previously been reported at wave number 3041 cm™. This feature can be seen more clearly as an isolated band
in the spectrum of 1, 4-benzoquinone (with-out aliphatic C-H stretchings) at 3058 cm™. The C = C stretching
(1640-1675 cm'™) yielded an isolated and moderately strong band at 1640 cm™ in 1, 4-cyclohexadiene. The C =
C stretching band cannot be unambiguously identified because the strong carboxylic stretching band in
thymoquinone is present in this frequency range. In addition, the intensity of the C = C band is expected to be
lower than both the carboxylic band and the C = C stretching in 1, 4-cyclohexadiene, which contains no methyl
and isopropyl substituents; however, it must be noted that there is a transition at 1673 cm™ slightly separated
from the carbonylic band (the same feature is present at 1678 cm™ in 1, 4-benzoquinone) that could be
tentatively ascribed to the C = C stretching band. The spectrum was found to exhibit peaks similar to those
reported in the literature. The chemical structure of THQ.(Figure-8-9).
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Conclusion:

An Initial qualitative and quantitative test performed for the seed extract of N. sativa and it is
characterised in DSC, FTIR and UV-spectroscopy. The given result gives the exact molecular structure of TQ
and this data is helpful for further analytical study in instrument like HPLC,LC-MS/MS.

Conflict of interest statement: We declare that we have no conflict of interest.

Acknowledgements:

This study was supported by Mr Manish—Manager. Sunpure Extract Private Limited, Sunpure House,
Delhi. The author is thankful for Mr Manish who is provide the seed powder of Nigella Sativa.

References:

1. Randhawa M.A. and Alghamdi M.S. Anticancer activity of Nigella Sativa (Black Seed)-A review Am.
J. Chin. Med. 39 (6), 1075-1091 (2011).

2. Woo C.C. Kumar, A.P. Sethi, G. Tan K.H.B. Thymoquinone: Potential cure for inflammatory disorders
and cancer. Biochem. Pharmacia. 2012, 83, 443-451.

3. Banerjee, S. Padhye, S. Azmi, A. Wang, Z. Philip, P.A. Kucuk, O. Sarkar, F.H. Mohammad, R.M.
Review on molecular and therapeutic potential of thymoquinone in cancer. Nutr. Cancer 2010, 62,
938-946.

4, Badary, O.A. Taha, R.A. Gamal EI-Din, A.M. Abdel-Wahab, M.H. Thymoguinone is a potent
superoxide anion scavenger. Drug Chem. Toxicol. 2003, 26, 87-98.

5. Hanahan, D.; Weinberg, R.A. Hallmarks of Cancer: The Next Generation. Cell 2011, 144, 646-674.

6. Schneider-Stock, R.; Fakhoury, I.H.; Zaki, A.M.; El-Babal, C.0.; Gali-Muhtasib, H.U. Thymoquinone:
Fifty years of success in the battle against cancer models. Drug Discov. Today 2014, 19, 18-30.

7. Ganea, G.M.; Fakayode, S.O.; Losso, J.N.; van Nostrum, C.F.; Sabliov, C.M.; Warner, I.M.Delivery of
phytochemical thymoguinone using molecular micelle modified poly(D, L lactide-coglycolide) (PLGA)
nanoparticles. Nanotechnology 2010, 21, 1-10.

8. Alam, S.; Khan, Z.1.; Mustafa, G.; Kumar, M.; Islam, F.; Bhatnagar, A.; Ahmad, F.J. Development and
evaluation of thymoquinone-encapsulated chitosan nanoparticles for nose-to-brain targeting:
Apharmacoscintigraphic study. Int. J. Nanomed. 2012, 7, 5705-5718.

9, Singh, A.; Ahmad, I.; Akhter, S.; Jain, G.K.; Igbal, Z.; Talegaonkar, S.; Ahmad, F.J. Nanocarrier based
formulation of Thymoguinone improves oral delivery: Stability assessment, in-vitro and in-vivostudies.
Colloids Surf. B 2013, 102, 822-832.

10. Odeh, F.; Ismail, S.I.; Abu-Dahab, R.; Mahmoud, I.S.; Bawab, A.A. Thymoquinone in liposomes: A
study of loading efficiency and biological activity towards breast cancer. Drug Deliv. 2012, 19,371
317.

11. Ravindran, J.; Nairb, H.B.; Sunga, B.; Prasada, S.; Tekmalb, R.R.; Aggarwala, B.B. Thymoqguinone
poly (lactide-co-glycolide) nanoparticles exhibit enhanced anti-proliferative, anti-inflammatory, and
chemosensitization potential. Biochem. Pharmacol. 2010, 79, 1640-1647.

12.  Cardoso, T.; Galhano, C.I.C.; Ferreira Marques, M.F.; da Silva, A.M. Thymoquinoneg-cyclodextrin
nanoparticles system: A preliminary study. Spectroscopy 2012, 27, 329-336.

13. Raschi, A.B.; Romano, E.; Benavente, A.M.; Ben Altabef, A.; Tuttolomondo, M.E. Structural and
vibrational analysis of thymoquinone. SpectrochimActa. Part A Mol. Biomol. Spectrosc. 2010, 77, 497—
505.

14. Petrucci, R.; Marrosu, G.; Astolfi, P.; Lupidi, G.; Greci, L. Cyclic voltammetry spectroelectro
chemistry and electron spin resonance as combined tools to study thymogquinone in aprotic medium
Electrochim. Acta2012, 60, 230-238.

15. Pagola, S.; Benavente, A.; Raschi, A.; Romano, E.; Molina, M.A.A.; Stephens, P.W. Crystal structure
determination of thymoquinone by high-resolution X-ray powder diffraction. AAPS Pharm. Sci. Tech.
2003, 5, 1-8.

16. Pathan, S.A.; Jain, G.K.; Zaidi, S.M.; Akhter, S.; Vohora, D.; Chander, P.; Kole, P.L.; Ahmad,
F.J.;Khar, R.K. Stability-indicating ultra-performance liquid chromatography method for the



Sadaf Jamal Gilani et a/ /International Journal of ChemTech Research, 2017,10(9): 139-147. 147

17.

18.

19.

20.

21.

22.

23.

estimationofthymoquinone and its application in biopharmaceutical studies. Biomed.Chromatogr.2011,
25,613-620.

Orlando, C.M.; Mark, H.; Bose, A.K.; Manhas, M.S. Photoreactions: Rearrangement of thymoquinone.
Chem. Commun. (Lond.) 1966, 20, 714-715.

El-Najjar, N.; Ketola, R.A.; Nissila, T.; Mauriala, T.; Antopolsky, M.; Janis, J.; Gali-Muhtasib, H.;Urtti,
A.; Vuorela, H. Impact of protein binding on the analytical detectability and anticanceractivity of
thymoquinone. J. Chem. Biol. 2011, 4, 97-107.

Ahmad F. H. I., Abd A. D., Farahidah M., Nur 'lzzati M., Mohd A., Mohd S., Fathin A.Y.,Method
Development and Validation using UV Spectrophotometry for Nigella sativa Oil Microparticles
Quantification.Journal of Applied Pharmaceutical Science Vol. 5 (09), pp. 082-088, September, 2015.
Arshad H. R., Salah M.,Nigella Sativa and its active constituents thymoquinone shows pivotal role in
the diseases prevention and treatment.Asian J Pharm Clin Res, Vol 8, Issue 1, 2015, 48-53.

Meddah B, Ducroc R, El Abbes Faouzi M, Eto B, Mahraoui L, Benhaddou-Andaloussi A, et al. Nigella
sativa inhibits intestinal glucose absorption and improves glucose tolerance in rats. J Ethnopharmacol
2009;121(3):419-24.

Al-Logmani A, Zari T. Long-term effects of Nigella sativa L. oil on some physiological parameters in
normal and streptozotocin-induced diabetic rats. J Diabetes Mellitus 2011;1: 46-53.

23.Tahir KE, Ashour MM, al-Harbi MM. The cardiovascular actions of the volatile oil of the black seed
(Nigella sativa) in rats: elucidation of the mechanism of action. Gen Pharmacol 1993;24(5):1123-31.

%k %k Xk %k %k



