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Abstract. As part of the discovery of new antioxidants of natural origin, we have devoted this study to the evaluation of the 

antioxidant activity of phenolic extracts. of Curcuma longa L. and Nigella sativa L. a medicinal plant widely used in the traditional 
pharmacopoeia the polyphenol compounds were obtained by maceration in ethanol with a yield of 10% of the Nigella sativa extract 
and 21% of the Curcuma longa extract. The total content of phenol compounds of the ethanol extracts was determined by the 
method of folin -ciocalteu, The highest content is found in the plant Curcuma longa, it is of the order of 251.46mg / mL (7.54mg 
GAE / g), and for the plant Nigella sativa, it is of the order of 167.46mg / mL (5.02mg GAE / g) .The antioxidant activity was 
evaluated using the free radical reduction method DPPH extract concentration needed to reduce 50% of the radical DPPH (EC50). 
The ethanol extract of Curcuma longa L. is estimated at 0.00596 mg / mL showing a very important activity which is practically 
similar to that of the ethanol extract of Nigella sativa L. which reduces stability to DPPH with an EC50 of 0.050 mg / mL.  

From these results it is proved that ascorbic acid remains the most effective antioxidant with an EC50 of 0.0002 mg / mL 
relative to the ethanol extract of the plants studied. 
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INTRODUCTION 
 

The use of synthetic antioxidant molecules is 
currently being questioned because of potential 
toxicological risks. Now, new plant sources of natural 
antioxidants are being sought. Indeed, polyphenols are 
natural compounds widely used in the plant kingdom 
that have a growing importance thanks to their 
beneficial effects on health. 

Their role as natural antioxidants is attracting more 
and more interest in the prevention and treatment of 
cancer, inflammatory and cardiovascular diseases. 
They are also used as additives in the food industry, 
pharmaceuticals and cosmetics. 

Scientific research has been developed for the 
extraction, identification and quantification of these 
compounds from different sources such as agricultural 
and horticultural crops or medicinal plants [1, 30]. 

Nigella sativa L. and Curcuma longa L. are two of 
the most widely used medicinal plants worldwide. The 
extracts of the seeds of Nigella sativa L. et the 
rhizomes of Curcuma longa L. are widely used in 
traditional medicine, for centuries against many 
pathologies such as hypertension, diabetes, fever, 
inflammation ... etc. Several studies have been made on 
the chemical composition of these seeds and rhizomes 
in correlation with their pharmacological properties 
(anti-inflammatory, antioxidant, antidiabetic, 
anticancer, antimicrobial), but very little research is 
conducted on polyphenols; active principles probably 
responsible for these pharmacological activities [2, 28]. 

This work is part of the research and recovery of 
bioactive substances such as natural substances 
(polyphenols) endowed with antioxidant activity that 
are of interest in the field of bio pharmacology. The 
main objective of this work is to evaluate in vitro the 
antioxidant activity of the ethanol extract of Nigella 

sativa L. and Curcuma longa L. according to the 
DPPH free radical scavenging method. 
 
MATERIALS AND METHODS 

 

Plant material 

The plant material used is the seeds of Nigella 

sativa L. and  the rhizomes of Curcuma longa L. they 
were crushed, and subsequently preserved until the 
moment of use. 

 
Extraction of polyphenol compounds 

Preparation of the ethanolic extract 
The ethanol extract was prepared from 10 g of 

ground seed of Nigella sativa L. which was macerated 
in 100 mL of ethanol (50 %) at room temperature and 
protected from light for 24 hours.  With maximum 
agitation, then the mixture is filtered on a filter paper. 
The operation is repeated a second time on the 
grounds. The filtrates obtained are added dilapidated 
and evaporated to dryness with the aid of an oven at a 
temperature of 45°C dry extract is stored in the 
refrigerator. And the same step by the rhizomes of 
Curcuma longa L. [3, 25, 29]. 
Performance determination 

The yield refers to the mass of the extract 
determined after evaporation of the solvent; it is 
expressed as a percentage relative to the initial mass of 
the plant subjected to the extraction [4, 26]. 

R = (PE / PA) ×100 
R: yield of the extract in percentage. 
PE: weight of the extract in gram. 
PA: weight of the plant in gram. 
Determination of total polyphenols 

To 0.3 mL of extract solution (100 g / mL) are 
added 1.5 mL of folin-ciocalteu reagent (10 % v / v) 
and 0.2 mL sodium carbonate (NaCO3) (7.5 % w / v), 
is well stirred, the test tubes are incubated at room 
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temperature for 30 min in the dark; then the absorbance 
is measured at 765 nm. 

He white containing the solvent instead of the 
substance tested. 

Gallic acid (0-300 μg / mL) is used as a standard to 
establish the calibration curve from which the 
concentration of the total polyphenols in the extracts is 
calculated (Figure 1). The result is expressed in mg 
equivalents of Gallic acid per gram of extract (mg 
GAE / g extract) [5, 6]. 
Evaluation of the antioxidant activity of the extracts 

Trapping of the free radical DPPH (2,2-diphenyl-1-
picrylhydrazyl) DPPH (2,2-diphenyl-1-picrylhydrasyl) 
is generally the most used substrate for rapid and direct 
assessment of antioxidant activity due to its free radical 
form stability and simplicity of analysis. It absorbs in 
the visible at the wavelength of 515-520 nm [7]. The 
DPPH method has several advantages because it is 
independent, simple and fast. The test consists in 
putting the DPPH radical (of violet color) in the 
presence of so-called "antioxidant" molecules in order 
to measure their capacity to reduce the radical DPPH 
[8, 19]. 

150 μL of the sample (different concentration) is 
added to 1.35 ml of a solution of DPPH prepared in 
methanol. The reaction mixture was kept in the dark 
for 30 minutes at 37 °C  he absorbance of the reaction 
medium was measured at 517 nm against the methanol 
as white and the DPPH reagent + methanol as a 
negative control. All the tests carried out in duplicate. 
A blank containing each of the various extracts without 
DPPH was prepared to remove the absorbance of the 
extracts [5, 13].  
Expression of results 
Calculation of inhibition percentages(PI%) we thus 
calculate the percentages of inhibition by the 
following formula: 

PI% = [(AC-AE) / AC] * 100 
AC: Absorbance of the negative control 
AE: Absorbance of the radical after 30 min of contact 
with the antioxidant in the dark. 
Calculation of IC50 

IC50 or 50 % inhibitory concentration (also called 
EC50 for Efficient Concentration 50), is the 
concentration of the tested sample needed to reduce 50 
% of DPPH radical. The IC50 are calculated 
graphically by the linear regression of the plotted 
graphs, percentages of inhibition as a function of 
different concentrations of the fractions tested [9-12]. 
Extraction of phenolic compound 

Yield of the ethanolic extract 
The yield is expressed as a percentage of the mass 

of extract relative to the mass of the dry plant. 
 

Table 1. Represents the yield obtained from the ethanolic extract 
 

Plant 
Mass of the 

dry plant 
(g)±SD 

Extract 
mass 

(g)±SD 

Productivity 
% 

Nigella sativa 10g ± 0.0002 1g ± 0.0025 10% 
Curcuma 

longa 
10g ± 0.0031 

2.1g ± 
0.0012 

21% 

Dosage of total polyphenols 
The total polyphenols were determined by the 

method of Folin-Ciocalteu. In the presence of 
polyphenols, the Folin-Ciocalteu complex changes its 
color from yellow to blue; gallic acid was used as 
standard, absorbance was read in a wavelength of 
765nm. The results obtained are shown in a calibration 
curve. 

The levels obtained are expressed in mg, gallic acid 
equivalent per gram of dry vegetable matter (mg GAE / 
g), using the equation of the linear regression of the 
traced gallic acid calibration curve. 

A single factor analysis of variance (p = 0.05) was 
used in this study and is processed by. MINITAB 2000 
statistics software, the test of meaning (post hoc) is 
done by Newman Keuls. 
 
RESULTS 

 
For both plants studied Curcuma longa L. and 

Nigella sativa L. we noticed a variability of the total 
polyphenol contents; the highest content is found in the 
plant Curcuma longa L., it is of the order of 251.46 mg 
/ mL (7.54 mg GAE / g), and for the plant Nigella 

sativa L., it is of the order of 167.46 mg /mL (5.02 mg 
GAE/g). The levels of total polyphenols in the ethanol 
extracts of Nigella sativa L. are high as the levels 
found by [30] (163.33 μg / mg). However, the values 
noted in the present study are lower than the levels 
recorded by [10, 24] (191.06 μg / mg) in the 
chloroform extract of Nigelle sativa L. 

The total polyphenol values in the ethanol extracts 
of Curcuma longa L. are high as the levels found by 
[11, 22] recorded values of (4.14 mg GAE / g). 
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Figure 1: Calibration curve of gallic acid for the determination of 
total polyphenols 

 
Table 2: Determination of Total Polyphenols in the seeds of Nigella 

sativa L. and Curcuma longa L. 
 

Extracts Total polyphenol content 

Nigella sativa 
167.46 mg/mL ± 5.02 mg 

GAE/g 

Curcuma longa 
251.46 mg/mL ± 7.54 mg 

GAE/g 
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Antioxidant activity 
Test of DPPH free radical trapping 
The antioxidant activity of the ethanol extracts of 

Nigella sativa L. and Curcuma longa L. and of the 
standard antioxidant (ascorbic acid) of  the radical 
DPPH was evaluated using a spectrophotometer by 
following the reduction of this radical which is 
accompanied by its passage from the violet color 
(DPPH) to the yellow color (DPPH-H) measurable at 
517 nm (Figure 2 and 3). 

This reduction capacity is determined by a decrease 
in the absorbance induced by anti-free radical 
substance [12, 25]. 
 

 
 

Figure 2: Reaction of an antioxidant with the radical DPPH 
 
 

 
 

 
 

Figure 3: Discoloration of the DPPH solution of purple in yellow as 
a function of the concentration of the extract Nigella 

sativa L. (A) and Curcuma longa L. (B) 
 

Measurements of the inhibition of DPPH 
absorbance caused by the presence of the ethanol 
extract of Curccuma longa L. and ethanol extract of 
Nigella sativa L. as well as ascorbic acid control made 
it possible to determine the (PI%) percentage inhibition 
(PI) of each dilution of these extracts. It is calculated 
by applying the formula quoted previously (material 
and methods). 

After calculating the PI of the different dilutions, 
we obtain a concentration range. The values obtained 
make it possible to draw curves from which we can 
determine the value of the EC50. 

Determination of value EC50 
Concentrations that trap 50 % free radicals or effector 
concentrations (EC50) are calculated and shown in 
Figure 7. 
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Figure 4. Percent inhibition of the free radical DPPH as a function of 

the different concentrations of the ethanol extract of 
Nigella sativa L. 
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Figure 5. Percentages of inhibition of the free radical DPPH as a 

function of the different concentrations of the ethanol 
extract of Curcuma longa L. 
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Figure 6. Percentage of inhibition of DPPH as a function of 

different concentrations of ascorbic acid 
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Figure 7. IC50 values for ascorbic acid (AA); Nigella sativa (Ns) 

and Curcuma longa (Cl) 
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DISCUSSION 

 

EC50 is inversely proportional to the antioxidant 
capacity of a compound, because it expresses the 
amount of antioxidant required to decrease the free 
radical concentration by 50%. The lower the EC50 
value, the greater the antioxidant activity, of a 
compound. The EC50 values of the ethanol extract of 
Curcuma longa L. and Nigella sativa L. are shown in 
Figure 4 and 5. 

The EC50 values for ascorbic acid, ethanol extract 
of Curcuma longa L. and Nigella sativa L. are shown 
in Figure 6. The ethanol extract of Curcuma longa L. 
makes the free radical stable (2.2 diphenyl-1-
picrylhydrazyl ) yellow-colored (diphenyl-
picrylhydrazine) with an EC50 of 0.00596 mg / mL 
showing a very important activity which is practically 
similar to that   ethanol extract of Nigella sativa L. 
which reduces stability to DPPH with an EC50 of 
0.050 mg / mL. From these results it is proved that 
ascorbic acid remains the most effective antioxidant 
with an EC50 of 0.0002 mg / mL relative to the 
ethanol extract of the plants studied. 

In another study carried out by Hebi [13] and 
Imran [14], Curcuma longa L. rhizomes of the 
Morocco region have a strong anti-radical activity 
determined by the DPPH test, whose ethanol extract 
has an activity. Antioxidant EC50 = 24 μg / mL (0.024 
mg / mL), in the same study the ethanol extract of 
Curcuma zedoaria (other species of curcuma) showed 
an antioxidant activity with an EC50 = 40 μg / mL 
(0.04 mg / mL). So the antioxidant activity obtained 
for turmeric extracts are low by comparison to our 
results. 

Moreover, another study by [15, 16] the methanol 
extract of Nigella sativa L. showed a low free radical 
antioxidant activity with an EC50 = 0.64 mg / mL 
compared to our result EC50 = 0.050 mg / mL. As 
well as [17-20], this showed that EC50 of the aqueous 
extract of seeds of Nigella sativa L. is 447.67 μg / mL 
(0.447 mg / mL) 

In herbal medicine, medicinal plants or plant 
extracts are used in the treatment of many infectious 
diseases and are also used in pharmaceutical 
preparations. These plants are widely used to cure 
many diseases. 

In our work, we have in practice carried out the 
study of antioxidant activity of the extracts of Nigella 

sativa and Curcuma longa, and we will make a 
comparison between the two extracts of the medicinal 
plants tested to determine the most effective extract 
concerning the ability to reduce free radicals. 

The results obtained show that the ethanol extracts 
studied have important antioxidant activities  in vitro. 
They show a very significant inhibition of the DPPH 
radical and an excellent reducing power. 

In addition, for both plants studied Curcuma longa 
L. and Nigella sativa L. we noticed a variability of the 
total polyphenol contents; the highest content is found 
in the plant Curcuma longa L. 

Furthermore, according to the results found, the 
ethanol extract of Curcuma longa L. showing a very 
important  antioxidant activity which is practically 
similar to that of the ethanol extract of Nigella sativa 
L. [18-22]. Have a moderate antioxidant capacity, 
which is greater than that of ascorbic acid, it has been 
shown that antioxidant molecules such as ascorbic 
acid, tocopherol, flavonoids and tannins reduce and 
discolor the DPPH in because of their ability to give 
up hydrogen. The polyphenols contained in the 
extracts of Nigella sativa L. and Curcuma longa L. are 
probably responsible for the antioxidant activity of 
these extracts.  
 

REFERENCES  

 
[1] Badary, O.A., Taha, R.A., Gamal El-Din, A.M., Abdel-

Wahab, M.H., (2003): Thymoquinone is a potent 
superoxide anion scavenger.  Journal Drug and chemical 
toxic, 26: 87-98.  

[2] Bnouham, M., Mekhfi, H., Legssyer, A., Ziyyat, A., 
(2002) : Medicinal plants used In the treatement of 
diabetes in Marocco, 14: 1-25. 

[3] Boudtouref,  M., (2011): Etude de l’activité antioxydante 
et antimicrobienne d’extraits d’Artemisia ampestris L. 
Mémoire de magister. Université Ferhat Abbes, Sétif, pp. 
61-78. 

[4] Bozin, B., Mimica-Dukic, N., Samojlik, I., Goran, A., 
Igic, R., (2008): Phenolics as antioxidants in garlic 
(Allium sativum L., Alliaceae), Food Chemistry, 111: 
925–929. 

[5] Bruneton, J., (2008): Acides  phénols. In: 
Pharmacognosie, phytochimie  et  plantes médicinales. 
Ed: Tec & Doc. Lavoisier, Paris, pp. 198-260. 

[6] David, G.W., (2015): Encyclopedia of mind, food, drug 
and nutritional substances. Second edition Mcfarland 
&Company, Inc, Publishers Jefferson, North Carolin, pp. 
166. 

[7] Fabri, R.L., Nogueira, M.S., Braga, F.G., Coimbra, E.S., 
Scio, E., (2010): Métacarpes frigidus aerial parts 
exhibited  potent  antimicrobial,  antileishmanial,  and  
antioxidant  effect. Bioresource Technology, 100: 428-
433. 

[8] Graver, J.K., Yadav, S., Vast, V., (2002): Medicinal 
plants of India with anti-diabetic potential. Journal 
Etnophamacology, 81(1): 81-100.  

[9] Gayet, C.,  (2013): Guide de poche de phytothérapie. 
Quotidian Malin Ed., pp. 29. 

[10] Georgé, S., Brat, P., Alter, P., Amiot, J.M., (2005): 
Rapid determination of polyphenols and vitamin C in 
plant-derived products. Journal of  Agriculture and Food 
Chemist, 53(5): 1370-1373.  

[11] Ghedadba, N., Hambaba, L., Ayachi, A., Aberkan, M.C., 
Boussesela, H., Oueld Mokhtar, S.M., (2015): 
Polyphénols totaux, activités antioxydantes et 
antimicrobienne des feuilles de Marrubium deserti de 
Noé. Phytothérapie, 13: 118-129. 

[12] Gongbo, L., Stacey, T., Jeremy, J.J., (2013): 
Polyphenols from the manggosteem (Garcinia 

mangostana) fruit for breast and prostat cancer. Frontiers 
in pharmacologie, 4(80): 1-4. 

[13] Hebi, M., Eddouks, M., (2016): Evaluation de l’activité 
antioxydante de Stevia rebaudiana. Phytothérapie, 14(1): 
17-22. 



Analele Universităţii din Oradea, Fascicula Biologie                                         Original Paper                     Tom. XXVI, Issue: 2, 2019, pp. 140-144 

 144

[14] Imran, M., Ahmed, N., Anjum, F.M., Kamran-Khan, M., 
Mustaq, Z., Nadeem, M., Hussain, S., (2015): Potontiel 
protective properties of flax lignin secoisolariciresinol 
diglucosid. Nutrition journal, 14: 1-7.  

[15] Jacques, R., (2010): Signalisation cellulaire et cancer un 
manuel pour les etudiants et les oncologue. Springer-
Verlag France, Paris, pp. 195. 

[16] Jost, J.P.P., Jost-Tse, Y.C., (2016):  L’automédication 
chez les animaux dans la nature. Edition Connaissance & 
Savoirs, pp. 23. 

[17] Koukouil, O., Agbangnan, P., Boucherie, S., Yovo, M., 
Nusse, O., Combettes, L., Sohounhloué, D., (2015): 
Phytochemical study and evaluation of cytotoxicity, 
antioxidant and hypolipidemic properties of  Launaea 

taraxacifolia leaves extracts on cell lines HepG2 and 
PLB985. American Journal of Plant Sciences, 6: 1768-
1779. 

[18] Li, H.B., Cheng, K.W., Wong, C.C., Fan, K.W., Chen, 
F., Jiang, Y., (2007): Evaluation of antioxidant capacity 
and total phenolic content of different fractions of 
selected microalgae. Food Chemistry, 102: 771-776. 

[19] Mahop, T. M., Mayet, M. (2007). Enroute to biopiracy? 
Ethnobotanical research on antidiabetic medicinal plants 
in the Eastern Cape Province, South Africa. African 
Journal of Biotechnology, 6(25), 2945-2952. 

[20] Mansouri, A., Embarek, G., Kokkalou, E., Kefalas, P., 
(2005): Phenolic profile and antioxidant activity of the 
Algerian ripe date palm fruit (Phoenix dactylifera). Food 
Chemistry, 89: 411-420. 

[21] Majhenic, L., Skerget, M., Knez, Z., (2007): Antioxidant 
and antimicrobial activity of guarana seed extracts. Food 
Chemistry, 104(3): 1258-1268. 

[22] Marc, F., Davin A., Deglène-Benbrahim. L., Ferrand, C., 
Baccaunaud M., Fritsch P., Erudit, M.S., (2004): 
Méthodes d’évaluation du potentiel antioxydant dans les 
aliments. Journal of  Medicine Sciences, 20(4): 458-463. 

[23] Meziti, A., (2009): Activité antioxydante des extraits des 
graines de Nigella sativa L. Étude in vitro et in vivo. 
Mémoire de Magister en Biochimie Appliquée. 
Université El-Haj Lakhdar Batna, pp. 90. 

[24] Popovici, C., Saykova, I., Tylkowskib, B., (2009): 
Evaluation de l’activité antioxydante des composés 
phénoliques par la réactivité avec le radical libre DDPH. 
Revue de Génie Industriel, 4:1-8. 

[25] Ragot, M., (2011): Produire du lait biologique: 
conversion de témoignage. Edition éducagri, pp. 203. 

[26] Rodriguez-Bernaldo de Quiros, A., Frecha-Ferreiro, S, 
Vidal-Perez, A.M., Lopez-Hernandez, J., (2010): 
Antioxydant compounds in edible brown seweeds. 
European Food Research  and Technology, 231(3): 495-
498. 

[27]  Soumyanath, A., (2005): Traditional herbal medecines 
for modem times: antidiabetic plants. C.R.C. Press, pp. 
19-82.  

[28] Sharma, Om P., Bhat., T.K., (2009): DPPH antioxydant 
assay revisited. Journal of Food Chemistry, 113(4): 1202-
1205. 

[29] Suhaj, M., (2006): Spice antioxidants isolation and their 
antiradical activity: a review. Journal of Food 
Composition and Analysis, 19(6-7): 531-537. 

[30] Tadhani, M.B., Patel, V.H., Subhash, R., (2007): In vitro 
antioxidant activities of Stevia rebaudiana leaves and 
callus. Journal of  Food Composition  and Analysis, 20(3-
4): 323-329. 

 
 
 

Received: 22 June 2019 
Accepted: 20 December 2019 
Published Online: 23 December 2019 
Analele Universităţii din Oradea, Fascicula Biologie 
http://www.bioresearch.ro/revistaen.html 
Print-ISSN: 1224-5119 
e-ISSN: 1844-7589 
CD-ISSN: 1842-6433 
University of Oradea Publishing House 

 


