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_______________________________________ 
Abstract: Nigella sativa Linn (Family: Ranunculaceae) and Anethum sowa Linn (Family: Apiaceae) are 
commonly used herbs in Ayurveda medicine from ancient times highlighting its’ use in the treatment 
of uterine fibroids throughout the island in Sri Lanka. Uterine fibroids are the most common benign 
tumor of the female reproductive tract and occur in about 25% of all women of reproductive age and 
up to 30 – 40% of women over age 40. N. sativa and A. sowa are used in Sri Lanka for the treatment of 
uterine fibroids and other common gynecological disorders from ancient days. The phytochemical 
analysis was carried out by Thin Layer Chromatography and Gas Chromatography analysis. Besides, 
DPPH scavenging ability, total phenol, and total flavonoid contents were compared. The TLC 
fingerprints of   N. sativa and  A. sowa were prominent and can be used as standards for the 
authentication of these plants. The DPPH free radical scavenging activity was significantly higher 
in A. sowa than that of N. sativa. Moreover, total polyphenol and flavonoid contents were significantly 
higher in A. sowa than that of N. sativa. A. sowa showed comparatively more antioxidant activities than 
that of N. sativa and may use for treating uterine fibroids due to the presence of higher polyphenols 
and flavonoid types of compounds. 
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_______________________________________ 
INTRODUCTION 

 
Uterine fibroid is seen during the reproductive life of a female irrespective of the age, which 

may result in various menstrual problems such as dysmenorrhea, menorrhagia, and irregular periods, 
by disturbing anatomical as well as physiological integrity. Medical management of this problem is 
popular based on the Ayurveda system of medicine. Some of these Ayurveda medicines are used single 
ingredient medicinal plant materials as drugs including Saraca asoca, Emblica officinalis, (Gautam, et. 
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al. 2017), Asparagus racemosus (Ramchandani, 2019), Withania somnifera (Nair & Praveen 
2019). Among these single ingredients plant materials, Nigella sativa Linn and Anethum sowa Linn 
(Figure 1) are two commonly used herbs in Sri Lankan Ayurveda medicine for the treatment of uterine 
fibroids and other common gynecological disorders from ancient days.  
 

 
Figure 1. (a) seeds of Nigella sativa and (b) seeds of  Anethum sowa 

 
N. sativa is indicated to having the ability to cleanse the uterus, tumors in the abdominal region 

(Gulma) (Sitaram, 2014). Its effectiveness on ovarian follicular growth, breast milk production was 
also proven (Akour et al., 2016). Also, the therapeutic potential on dysmenorrhea, amenorrhoea, 
follicular maturity, galactogenesis of A. sowa was mentioned in Ayurveda's authentic text of 
KashyapaSamhita (Gandhi et al., 2016) and indicated both these herbs provide similar benefits. 
Clinical utilities of N. sativa and A. sowa on gynecological conditions, polycystic ovarian syndrome 
were scientifically evaluated (Shirani et al. 2016; Katakdound, 2017; Kumarapeli et al., 2018, Jazani, 
et al., 2019). In Sri Lanka, dried seed powder of N. sativa and A. sowa included as Ayurveda single 
ingredients drugs (Ayurveda Pharmacopoeia, 1974). These plant materials are included in the drug 
list of many government Ayurveda hospitals and dispensaries including the National Ayurveda 
Teaching Hospital in Sri Lanka. These two drugs are widely available at the local market by the names; 
Satakuppa (A. sowa) and Kaluduru (N. sativa) as dried seeds. Apart from the medicinal purpose, these 
two herbs have been used for culinary purposes mainly as seed spices since ancient times. Both these 
seeds spices influence various systems of the body including the reproductive system resulting in 
diverse metabolic and physiologic actions through natural phytochemicals (Lal and Meena, 2018). 
The purpose of this present study was to conduct a comparative study on the above two herbs which 
show many similarities in clinically. Therefore, the phytochemical analysis was carried out by Thin 
Layer Chromatography and Gas Chromatography analysis. Besides, DPPH scavenging ability, total 
phenol, and total flavonoid contents were compared. 
 

MATERIAL AND METHODS 
 

Collection of seeds: N. sativa seeds (500 g) and A. sowa seeds (500 g) were purchased from an 
Ayurvedic drug supplier at Colombo district, Sri Lanka. The plant materials were identified, washed, 
dried and packed separately. 
 

Thin Layer Chromatography (TLC) fingerprint profiles of Nigella sativa and Anethum sowa: Each (50 
g) seed sample was crushed and taken into an around bottom flask containing 150 ml of 
dichloromethane. Then refluxed for 1 h, filtered and the filtrate was subjected to concentrate (up to 10 
ml) using a rotary evaporator. The TLC plate was prepared according to the standard laboratory 
practice. The solvent system is used containing dichloromethane, cyclohexane, and methanol in a 
ratio of 2:2:0.1 (v/v). Then the developed TLC plate was placed under UV 254 nm and 366 nm. The 
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spots were marked and the plate was sprayed with Vanillin sulphuric acid, heated on a hot 
plate at 100 °C for 5 minutes. Subsequently, Rf values were calculated.   
 

Sample preparation: Each (50 g) seed sample was crushed and taken into a round bottom flask 
containing 150 ml water, refluxed for 1 h, filtered and the filtrate was subjected to concentrate using a 
rotary evaporator. Then each extract was freeze dried at -40 oC for further study. 
 

DPPH free radical scavenging activity:The DPPH free radical scavenging activity was determined 
according to the method of Blois (1958) with some modifications. Freeze-dried extracts were dissolved 
in methanol and tested at the assay concentrations of 10, 50, and 200 μg/ml. Extracts (50 μl) were 
incubated with DPPH solution (200 μg/ml, 60 μl) and methanol (90 μl)in 96 well microplates for 10 
min in dark at room temperature. Absorbance was recorded at λ=517 nm. The DPPH free radical 
scavenging activity was calculated as follows: 

 
Scavenging activity (%) = [(Abs. control – Abs. sample) / Abs. control] × 100. 

 
control: without the plant extract 

sample: with the plant extract 
 

Quantification of total polyphenol content and total flavonoid content: The flavonoid content was 
calculated using the calibration curve of quercetin and results were expressed in terms of mg quercetin 
equivalent/g of extract (Meda et al., 2005). Total polyphenol content was calculated using the 
calibration curve of gallic acid and the results were expressed in terms of mg gallic acid equivalents/g 
of extract (Singleton et al., 1999).  
 

Extraction of essential Oil: Each N. sativa seeds (200 g) and A. sowa seeds (200 g) were added 
separately to a round bottom flask, fixed with a Clevenger-type apparatus and essential oil was 
obtained separately by hydrodistillation. The extracted volatile oil was dried over anhydrous sodium 
sulfate and stored in sealed vials at 4 °C until analysis. The yield of the oil was calculated based on the 
dry weight of seed samples. 
 

Analysis of essential oil: The essential oil was analyzed by using Shimadzu 2010 gas 
chromatograph equipped with FID using capillary column Rtx –wax, gas: Argon (1ml/min), 
Temperature program (60oC -225oC at 5oC/min), Injector temperature (230 oC), and Detector 
temperature (240 oC). 
 

RESULTS AND DISCUSSION 
 

TLC fingerprint profiles of N. sativa and A. sowa were observed under both 254 nm and 366 
nm (Figure 2). Compared to the TLC fingerprint profile of N. sativa more spots were present in the 
TLC fingerprint profile of  A. sowa. Furthermore, TLC fingerprints of   N. sativa   and  A. sowa can be 
used as standards for the authentication of these plants. DPPH is characterized as a stable free radical 
and the effect of antioxidants on DPPH is thought to be due to their hydrogen donating ability (Huang 
et al., 2005). In the DPPH assay, the violet color DPPH solution is reduced to a yellow color product, 
diphenylpicryl hydrazine, by the addition of the extract in a concentration-dependent manner. Radical 
scavenging activities of plants are very important to prevent the different diseases, including cancer, 
diabetes, inflammation cardiovascular disease, Alzheimer’s disease, Down’s syndrome, Parkinson’s 
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disease, etc (Matteo and Esposito, 2003; Willcox et al., 2004). DPPH radical scavenging 
activity was significantly higher in A. sowa than that of N. sativa (Table 1).  

 
Free radical scavenging activity was not demonstrated in low concentrations of Nigella 

sativa seeds. Phenolic compounds and flavonoids are reported to have antioxidant and free-radical 
scavenging activity (Huan-xiaet al.2014; Kainama, 2020). Total polyphenol and flavonoid contents 
were significantly higher in A. sowa than that of N. sativa (Table 2). Scientific investigations have 
shown that antioxidants play a major role in the inhibition of uterine fibroids (Chen et al., 2019). 
Therefore, the antioxidant properties of both A. sowa and N. sativa may play a major role in gynecology 
conditions and polycystic ovarian syndrome. The essential oil composition of A. sowa and N. sativa is 
given in Table 3 and Table 4 respectively. 
 

 
Nigella sativa/Anethum sowa                                        Nigella sativa/Anethum sowa 

at 254 nm                                                                  at 366 nm 
 

Figure 2. Thin Layer Fingerprints of Nigella sativa  and   Anethum sowaat(a) 254 nm and (b) 366 nm 
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Table 1. Antioxidant activity of hot ethanol extracts of Nigella sativa and Anethum sowa seeds 

 
Extract Test concentration 

(µg/mL) 
Free radical scavenging activity 
(%) 

Nigella sativa 10 NA 
 50 NA 
 200 6.25±0.34 
Anethum sowa 10 3.82±0.27 
 50 15.64±0.70 
 200 49.23±3.04 

Results are given as mean ± SEM; n=3, NA= No activity 
 
Table 2. Total polyphenol content (TPC) and Total flavonoid contents (TFC) hot ethanol extracts of 

Nigella sativa) and Anethum sowa seeds 
 

Extract TPC 
(mg GAE/g) 

TFC 
(mg QE/g) 

Nigella sativa 3.12±0.38 0.29±0.02 
Anethum sowa 38.95±0.45* 7.02±0.07* 

Results are given as mean ± SEM; n=4; GAE=Gallic acid equivalents; QE=Quercetin equivalents  
 

Table 3.  Chemical composition of essential oil of Anethum sowa 
 

Compound Retention time (min) Area (%) 
 

D-Limonene 4.60 20.63 
gamma-Terpinene 5.34 0.69 

p-Cymene 5.79 1.33 
Styrene,3,4-dimethyl 9.12 0.14 
cis-Dihydrocarvone 13.03 2.39 

trans-Dihydrocarvone 13.45 4.44 
Estragole 14.29 0.16 
Carvone 15.80 31.47 

1,6-Dihydrocarveol 16.20 0.14 
Thymol 24.73 3.39 

 
 

The principle compounds detected in A. sowa seed oil include Carvone (31.47%), D-Limonene 
(20.63%), trans-Dihydrocarvone (4.44%), Thymol (3.39%), cis-Dihydrocarvone (2.39%), and p-
Cymene (1.33%). However, the principle compounds detected in N. sativa seed oil include p-Cymene 
(15.06%), cis-Dihydrocarvone (5.57%), 1,6-Dihydrocarveol (5.14%), Camphor (3.18%), Carvone 
(2.78%), Terpinen-4-ol (1.72%), and Carene (1.42%). Our findings were in the range of the published 
research data of A.sowa and N. sativa chemical profiles (Venkatachallam et al., 2010; Singh, 2012) 
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CONCLUSION 
 

In conclusion our finding suggested that total polyphenol and flavonoid contents were 
significantly higher in A. sowa than that of N. sativa. Further free radical scavenging activity was not 
demonstrated in low concentrations of N. sativa seeds. Antioxidant properties of both A. sowa and N. 
sativa may play a major role in gynecology conditions including uterine fibroids.  

 
Table 4. Chemical composition of essential oil of Nigella sativa 

 
Compound 

 
Retention time (min) Area (%) 

3-Carene 2.67 1.42 
3-Carene 3.92 0.53 

D-limonene 4.61 0.70 
Terpinene 5.35 0.69 
p-cymene 5.79 15.06 

Cumin 6.00 0.59 
cis-Thujopsene 9.74 0.40 

Camphor 10.99 3.18 
Caryophyllene 12.61 0.60 
Terpinen-4-ol 12.93 1.72 

cis-Dihydrocarvone 13.03 5.57 
Carvone 15.79 2.78 

1,6-Dihydrocarveol 16.21 5.14 
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