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Abstract 
Eclipta prostata (E. prostata) L, is a herbal medicinal plant, which is reported to contain phenolics and 
flavonoids, but very little is known about its bioactive potentials. In this report, we reexamined the 
phenols and flavonoid content and evaluated different bioactivities of organic soluble fractions from the 
shoots of E.  prostata for the first time. Among the extractives, chloroform soluble fraction (CSF) 
possessed the highest content of phenols (156.03 ± 0.52 mg gallic acid equivalent /g of dry extract) and 
flavonoids (67.47 ± 0.56 mg quercetin equivalent /g of dry extract) and exhibited the most potent 
antioxidant properties in terms of total antioxidant capacity (198.71 ± 0.89 mg ascorbic acid 
equivalent/g of dry extract) and DPPH free radical scavenging ability (IC50; 17.68 ± 0.32 µg/ml). 
Similarly, CSF showed the highest cytotoxicity with LC50 values of 16.03±0.23 µg/ml, and thrombolytic 
activity with 36.06 ± 0.39% clot lysis. A significant correlation was observed between flavonoid content 
and total antioxidant capacity (r2 = 0.894, p < 0.05), while high correlation was seen between 
polyphenols and flavonoid content with free radical scavenging, total antioxidant capacity and 
cytotoxicity (r2 = 0.612 - 0.928). These findings suggest that E. prostata is a precious source of 
polyphenols having potential bioactivities, which could be utilized for the management of lifestyle 
diseases. 
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Introduction  
 Medicinal plants and their bioactive 
phytoconstituents are the important natural resources 
for human beings. They have been playing important 
role in health care service to local people from 
ancient times (Willett, 2002) and act as important raw 
materials to prepare traditional medicines (Ghani, 
2005). Numerous phytoconstituents such as 
flavonoids, polyphenols, tannins, carotenoids, 
tocoferol, folic acid, cinnamic acid etc. act as natural 
antioxidants (Reza et al., 2021). Among the 
phytoconstituents, phenolics and flavonoids have 

much appeal as they contain hydroxyl groups and are 
able to neutralize the free radicals or decompose 
peroxides to share an electron or a hydrogen atom. 
They were found to be effective in the prevention and 
repair of oxidative damage of cells (Zhang et al., 
2015; Costa et al., 2017; Ramana et al., 2018). Free 
radicals in physiological system arise oxidative stress 
(OS) that damage cellular constituents such as 
protein, DNA, RNA, nucleic acids etc. and assist to 
develop various lifestyle diseases like cognitive 
disorder, cardiac disease, arthritis, cancer, and aging 
process (Praca et al., 2002; Maxwell, 1995; Das        
et al., 2021). Endogenous antioxidative systems 
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scavenge free radicals and inhibit the development of 
chronic and age-related degenerative disorders. 
However, insufficient endogenous antioxidants cause 
OS-oriented several diseases, which can be overcome 
by dietary intake of exogenous antioxidants. Hence, 
dietary antioxidants can lower the risk of these types 
of disorders by preventing or slowing down the OS 
(Franco et al., 2019). 
 Thrombosis is a pathophysiological process, 
which causes clot formation within the blood vessel 
and retards the blood flow through the circulatory 
system. The consequence of thrombosis is embolism, 
ischemia, heart attack, stroke and so forth (Monie1 et 
al., 2017) and responsible for mortality and 
morbidity. Various drugs, including tissue 
plasminogen activator, urokinase and streptokinase 
are currently being used (Mackman, 2008)  and have 
a risk of hemorrhage and anaphylactic shock. 
Therefore, there is an extreme need for the 
development of alternative drugs for its treatment. It 
was reported that plants with a high content of 
polyphenols exhibit good thrombolytic potentials (Ali 
et al., 2013; Uddin et al., 2018).  
 Eclipta prostata (E. prostata), commonly known 
as false daisy, local name bhangra or bhringaraj, 
belongs to Asteraceae family. It is a perennial 
herbaceous plant with small branches that grows in 
tropical and subtropical regions (Rao EV, 2000). E. 
prostata is bitter, hot, sharp, and dry in taste and 
appears as white to yellow flower (Puri, 2003). It is 
traditionally used as medicine in Ayurvedic (Sittichai 
and Picheansoothon, 2014) although there is lack of 
clinical evidences for its effective uses. The plant has 
been used as a liver tonic and in spleen enlargement. 
It is a famous hair tonic maintaining dark hair and is 
used externally for inflammatory head problems such 
as headaches, sinusitis and ear infections (Caldecott, 
2006). It is also used for skin diseases and in 
catarrhal jaundice (Kapoor, 2001). Flowers of E. 
prostata are well known to use in analgesic, 
antispasmodic, fungicidal, digestive and bactericidal 
preparations.   
 E. prostata contains phytosterol, β-amyrin, 
triterpenes such as ecalbatin, echinocystic acid and 

flavones coumestans, polypeptides, polyacetylenes, 
thiophene derivatives, steroids, sterols, triterpenes, 
and flavonoids (Chopra et al., 1966). These 
phytoconstituents are responsible for many 
pharmacological activities (Handa et al 1986; Chung 
et al., 2017). Due to the presence of numerous natural 
antioxidants and folk medicinal value but no 
complete data for total phenols, flavonoids and 
antioxidant capacity, this study aimed to evaluate for 
the bioactive constituents and their free radical 
scavenging effect.  The study was further extended to 
evaluate cytotoxicity and thrombolytic effect to show 
the correlation with phenolic and flavonoid contents 
of chloroform soluble extractives of shoots of E. 
prostata. 
 
Materials and Methods 
 Collection, pulverization and extraction of plant: 
The shoots of E. prostata was collected from the 
rural areas of Dhaka district, Bangladesh when it 
became mature during July - August, 2019. It was 
taxonomically identified by the expert member of 
Bangladesh National Herbarium (BNH), Mirpur, 
Dhaka, Bangladesh and a voucher specimen was 
preserved under the Accession no: DACB-46509. 
The plants were cleaned, cut into pieces followed by 
air dry and in an oven at 45°C for 24 hrs. The dried 
plants were crushed and preserved in a closed 
container for future use. Dried powder materials 
(about 250 gm powder) were soaked in an amber 
color extraction bottle with sufficient volume of 90% 
methanol. The bottle was plugged and allowed to 
stand for 7 days for extraction. After seven days, 
solvents were filtered through clean cloth and 
subsequently with cotton and finally through 
Whatman filter paper No.1. The filtrate was 
concentrated with a vacuum pump rotary evaporator 
at 50  and allowed to evaporate to dryness (MSF: 24 
gm, 9.6%). A portion (10 gm) of crude methanol 
extract (CME) was fractionated by the Kupchan 
method (van Wagenen et al., 1993). The resulting 
fractions i.e., chloroform (CSF), petroleum ether 
(PSF), ethyl acetate (ESF) and aqueous (AQSF) 
soluble materials were allowed to dry. The dried 
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materials were subjected to determine the percentage 
of yield PSF (1.75 g, 1.68%), CSF (1.95 g, 1.872%), 
ESF (3.55 g, 3.408%) and ASF (1.85 g, 1.776%). The 
yield was calculated on the basis of starting materials. 
The dried fractions were preserved in a refrigerator 
until further use.  
 Chemicals and reagents: Shrimp eggs were 
obtained from the Institute of Nutrition and Food 
Science, University of Dhaka, Bangladesh. Dimethyl 
sulphoxide (DMSO), DPPH, gallic acid, quercetin 
and Folin-Ciocalteau (FC) reagent were purchased 
from BDH Chemicals Ltd., Poole, England. The 
standard drugs streptokinase, ascorbic acid and 
vincristine sulfate (VC) used in this study were 
obtained as kind gifts from Beacon Pharmaceuticals 
Ltd., Bangladesh. Other chemicals and reagents used 
in this study were of the highest grade available.  
 Phytochemical analysis: The fresh CME of E. 
prostata was tested for various phytoconstituents, 
including saponins, tannins, reducing sugars, 
flavonoids and alkaloids by the reported procedures 
(Asaduzzaman et al., 2014; Rashid et al., 2017). 
 Determination of phenols content: The phenolic 
content of different fractions of E. prostata were 
assayed calorimetrically according to the method as 
described by Harbertson and Spayd (2006) with a 
slight modification (Asad et al., 2022). Standard 
calibration curve was generated for gallic acid in the 
concentration ranges from 2.0 µg/ml to 20.0 µg/ml. 
The total phenolic contents (TPC) was expressed as 
mg of gallic acid equivalents (GAE)/g of dry 
samples.  
 Determination of flavonoid content: The 
flavonoid content of the fractions of E. prostata was 
estimated by a colorimetric method reported 
elsewhere (Zhishen et al., 1999; Akter et al., 2022). 
Total flavonoid contents (TFC) was measured from 
the extrapolated standard curve developed for 
quercetin. The TFC was expressed as mg of quercetin 
equivalents (QE)/g of dry samples.  
 Determination of antioxidant capacity: 
Antioxidant capacity of E. prostata extractives was 
assayed calorimetrically as a procedure described 
previously (Prieto et al., 1999; Akter et al., 2022) 

with simple modification. A 5.0 ml of reaction 
mixture was prepared containing 0.6 M sulphuric 
acid, 30 mM sodium phosphate and 1.0% ammonium 
molybodate with 0.2 ml test sample into a test tube. 
The test tube was incubated for 10 mins at 95  for 
completion of reaction. The reaction mixture was 
cold at room temperature and centrifuged to remove 
the precipitate. The absorbance of supernatant was 
recorded at 695 nm in a UV-spectrophotometer 
(Shimadzu, Japan). The reaction mixture without 
sample/standard was used as blank solution. Total 
antioxidant capacity (TAC) was determined from 
standard curve and expressed as mg of ascorbic acid 
equivalents (AAE)/g of dry samples. 
 Free radical scavenging capacity: Free radical 
scavenging property was evaluated against DPPH 
according to the reported method (Brand-Williams et 
al., 1995) with simple modification (Rashid et al., 
2022).  
 Determination of cytotoxicity: The cytotoxicity 
of the fractions of E. prostata was measured by a 
well-known method, brine shrimp lethality bioassay 
reported by Meyer et al., (1992) with simple 
modifications (Laboni et al., 2016).  
 Determination of thrombolytic potential: The 
clot lysis activity of the fractions of E. prostata was 
measured as the method described by Prasad et al., 
(2006) with simple modification (Rashid et al., 
2017).  
 Statistical analysis: Each experiment was done 
in triplicate of each sample. The experimental results 
were calculated by using Microsoft Excel and values 
were presented as mean ± SD. The t-test was used to 
determine the significant differences (p-value < 0.05) 
between the means. Correlation studies were 
performed using Pearson’s correlation test.  
 
Results and Discussion 
 The CME of shoots of E. prostata and its four 
fractions were subjected to determine the presence of 
constituents and their measurement by phytochemical 
analysis such as identification of constituents, 
phenolic and flavonoid content. The phyto-
constituents showed antioxidant properties which 
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were evaluated in terms of total antioxidant capacity 
and free radical scavenging ability against DPPH. 
The antioxidant compounds persist various 
therapeutic aids evaluated by thrombolytic and 
cytotoxic activities.   
 Qualitative phytochemical analysis: Qualitative 
analyses of the CME of E. prostata showed the 
presence of phenols, flavonoids, alkaloids, glycosides 
and steroids (Table 1). 
 
Table 1. Phytochemical screening of the CME of 

E. prostata. 
 

Constituents Results 

Phenols + 
Flavonoids + 
Alkaloids + 
Saponins - 
Tanins + 
Steroids + 
Glycosides  + 

‘+’ = presence; ‘-’ = absence. 

 Total phenolic content (TPC): TPC of the 
fractions of E. prostata was estimated by the Folin-
Ciocalteu method (Figure 1A). The results were 
expressed as GAE and are shown in Table 2. The 
content of phenolics of PSF, CSF, ESF, AQSF and 
CME were found to be 34.64 ± 0.21, 156.03 ± 0.52, 
76.47 ± 0.57, 55.23 ± 0.45 and 59.77 ± 0.41 mg of 
GAE/g of dry sample, respectively. The results 
indicated the presence of moderate amount of 
phenolics in all the fractions. The CSF exhibited the 
highest phenolic content followed by ESF, CME, 
AQSF and PSF. The phenolic content of CME was 
reported earlier by Xiong et al., 2021; Le et al., 2021, 
which is consistent with our results. A number of 
phenolic compounds such as 4-hydroxy benzoic acid, 
chlorogenic acid, vanillic acid, protocatechuic acid, 
syringic acid, caffeic acid and its ethyl ester, ferulic 
acid ethyl ester etc. have been reported from the 
shoots of E. prostata (Zhang et al., 2001; Xiong et 
al., 2021; Le et al., 2021). Our results support that E. 
prostata is an important source of phenolics that 
might have potential health benefits.  

 Total flavonoid content (TFC): TFC of the 
fractions of E. prostata was measured by aluminium 
chloride colorimetric assay (Figure 1B). The results 
were expressed as QE and are shown in Table 2. The 
TFC of CME, PSF, CSF, ESF and AQSF were 50.28 
± 0.48, 27.51 ± 0.52, 67.47 ± 0.56, 54.93 ± 0.39 and 
50.28 ± 0.39 mg of QE/g of dry sample, respectively, 
suggesting that the flavonoids are distributed in all 
fractions. Similar to phenolics, the highest content of 
flavonoid was found in the CSF followed by ESF, 
CME, AQSF and PSF. In previous study, a sufficient 
amount of flavonoid in the methanol fraction has 
been reported by Lee et al., 2009; Zhao et al., 2015; 
Li et al., 2018, which is consistent with our results. 
The common flavonoids such as luteolin, luteolin-7-
O-β-D-glucoside, acacetin, kaempferol, kaempferol-
7-O-α-D-ramnoside, quercetin and quercetin-3-O-b-
D-glucoside etc have been isolated from the E. 
prostata by et al., (Zhao et al., 2015; Li et al., 2018; 
Xiong et al., 2021; Le et al., 2021). In this report we 
evaluated the highest content of flavonoid from CSF 
among the shoot extractives of E. prostata.   
 
Table 2. Total phenolic and flavonoid contents of the 

different fractions of E. prostata. 
 

Samples 
TPC 

(mg GAE/g of extract) 
TFC 

(mg QE/g of extract) 

CME 59.77 ± 0.41 50.28 ± 0.48 

PSF 34.64 ± 0.21 27.51 ± 0.52 

CSF 156.03 ± 0.52 67.47 ± 0.56 

ESF 76.47 ± 0.57 54.93 ± 0.39 

AQSF 55.23 ± 0.45 50.28 ± 0.39 

 TPC, Total phenolic content; TFC, total 
flavonoid content; CME, Crude methanol extract; 
PSF, Petroleum ether soluble fraction; CSF, 
Chloroform soluble fraction; ESF, Ethyl acetate 
soluble fraction; AQSF, Aqueous soluble fraction.  

 Total antioxidant capacity (TAC): TAC of the 
different fractions of E. prostata was determined on 
the ability of reduction of Mo (VI) to Mo (V). TAC 
of CME, PSF, CSF, ESF and AQSF of E. prostata 
were found to be 112.32 ± 0.58, 89.37 ± 0.48, 198.71 
± 0.89, 182.17 ± 0.53 and 127.94 ± 0.53 mg of 
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A B 

C D 

AAE/g of dry samples, respectively (Table 3). 
Among the fractions, CSF showed the highest 
capacity (Figure 1C). Pearson’s correlation analysis 
revealed a significant correlation between TFC and 
TAC (r2=0.894, p<0.05), whereas a high correlation 
was seen between TPC and TAC (r2=0.649) (Table 
4). The plant polyphenols act as singlet oxygen 
scavenger, reducing agent and proton donor 
(Karamon et al., 2010; Xiong et al., 2021; Zhao et 
al., 2015). Thus, it was rational to determine total 
antioxidant capacity in the extractives of E. prostata 
and found to have potential antioxidant capacity in 
different fractionates. 

 

Table 3. TAC and DPPH scavenging activity (IC50) of 
the different fractions of E. prostata. 

 

Fraction/ 
Standard 

TAC 
(mg AAE/g of fraction) 

IC50 value     
(µg/ml) 

CME 112.32±0.58 138.55±0.52 

PSF 89.37±0.38 ND 

CSF 198.71±0.89 17.68±0.32 

ESF 182.17±0.53 45.69±0.61 

AQSF 127.94±0.53 38.02±0.61 
Ascorbic 
acid (AA) - 10.10±0.42 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 1. Evaluation of in-vitro antioxidant activities of the different fractions of E. prostata. (A) Evaluation of total 
phenolic content; (B) Evaluation of total flavonoid content; (C) Evaluation of total antioxidant capacity; (D) DPPH free 
radical scavenging activity. AA was used as a standard antioxidant. Data was expressed as mean ± SD (n = 3). 

  

 DPPH radical scavenging ability: Free radical 
scavenging potential of the fractions of E. prostata 
was evaluated by spectrophotometric method using 

the synthetic DPPH free radicals (Figure 1D). The 
IC50 values of the fractions were found within the 
range of 17.68 ± 0.32 µg/ml to 138.55 ± 0.52 µg/ml 
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(Table 3). Among the fractions, CSF showed the 
highest scavenging activity with IC50 value of 17.68 
± 0.32 µg/ml followed by AQSF, ESF and CME. PSF 
showed low scavenging activity and hence data were 
not shown in Table 3. AA was used as a standard 
with an IC50 value of 10.10 ± 0.42 µg/ml. The DPPH 
scavenging activity of the crude ethanol extract was 
examined earlier by Uddin et al., (2010). This studies 
evaluated methanol extractive of E. prostata also 
showed DPPH free radical scavenging activity. From 
correlation analysis, we found a high correlation of 
TPC and TFC with DPPH scavenging activity (r2 = 
0.728 & 0.612) (Table 4). The presence of abundant 
polyphenols and flavonoids in the shoots of E. 
prostata (Lee et al., 2009; Zhao et al., 2015; Li et al., 
2018; Xiong et al., 2021; Le et al., 2021) acts as 
proton donor and easily scavenged DPPH free 
radical. This was justified by the highest presence of 
phenolic and flavonoid contents in CSF which 
showed strong correlation with DPPH scavenging 
activity in this study (Figure 3).  
 Cytotoxicity: The in-vivo cytotoxicity of the 
fractions of E. prostata was measured against shrimp 
nauplii by brine shrimp lethality bioassay, which is a 
simple way to evaluate the anticancer activity of a 
cytotoxic agent. The cytotoxicity of the fractions was 
expressed in terms of LC50 values (Figure 2A & 2B). 
The LC50 values of CME, CSF, ESF and AQSF were 
found to be 23.07 ± 0.45 µg/ml, 16.03 ± 0.23 µg/ml, 
33.27 ± 0.34 µg/ml and 58.75 ± 0.84 µg/ml, 
respectively. These results indicated the highest 
cytotoxicity in the CSF followed by ESF and CME. 
Vincristine sulphate was used as a standard cytotoxic 
agent, which showed LC50 value of 2.5 ± 0.43 µg/ml.  
 The methanol extractive of E. prostrata was 
effective against Ehrlich ascites carcinoma (EAC) 
cells in mice (Sing et al., 2017). The inhibition of 
breast cancer cells by CSF was reported by Aryea     
et al., (2015). The constituents from aerial parts of E. 
prostata reported to be cytotoxic against human 
ovarian cancer cell lines, SKOV3 (Kim et al., 2015). 
Methanol and ethanol extracts have been reported to 
exhibit significant anti-proliferative effects against 
various cell lines (Chaudhary et al., 2011). In this 

study, we observed a high correlation between 
phenolic content and cytotoxicity (r2 = 0.928) (Table 
4). A similar relationship between flavonoid content 
and anti-tumor activity in human ovarian cancer cell 
and brine shrimp lethality was reported earlier (Uddin 
et al., 2010; Kim et al., 2015). Our results provide the 
cytotoxic potential of the chloroform fraction which 
requires investigation against these cell lines.  
 
 Thrombolytic effect: Thrombolytic activity of 
different fractions of E. prostata was assayed by 
determining the ability to clot lysis. Streptokinase 
(SK) was used as a positive control that showed 
63.09 ± 0.51% (w/w) lysis as compared to the 0.9% 
w/v NaCl solution (7.92 ± 0.23%). In this study, the 
different fractions of E. prostata exhibited varying 
degrees of thrombolytic activities ranging from 14.07 
± 0.15% to 37.38 ± 0.35% (Table 5). CME showed 
the highest clot lysis activities (37.38 ± 0.35%) 
followed by CSF, ESF, AQSF and PSF. Vascular 
blockage due to thrombus formation in the blood 
vessels leads to death. Commonly used thrombolytic 
agents such as streptokinase, urokinase, plasminogen 
activator, etc having risk of hemorrhage and 
anaphylactic reactions. So, there is still a need for 
newer thrombolytics from natural sources and 
research is ongoing to develop new ones for this 
purpose (Sikder et al., 2012; Anjum et al., 2022). 
This study is the first attempt in E. prostata to 
develop newer thrombolytic and its crude methanol 
extract and CSF shown to possess significant (37.38 
± 0.35% and 36.06 ± 0.39, respectively) clot lysis 
activity.  
 
Table 4. Correlation of total phenolic and flavonoid 

content with antioxidant and cytotoxic activities.  
 

Activities 
Correlation value (r2) 

TPC TFC 
TAC 0.649 0.894 
DRSA 0.728 0.612 
Cytotoxicity 0.928 0.473 
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Figure 2. Cytotoxicity of the different extractives of E. prostata against brine shrimp nauplii.  (A), A Graph for log of 
concentration versus % of mortality of nauplii; (B), LC50 values of the different fractions.  Vincristine sulphate (VS) was 
used as a standard drug for comparison. Data expressed as mean  SD (n=3).  

 

 
 

Figure 3. Correlation of TPC of the extractives of shoots of E. prostata with its antioxidant properties % DRSA. Data 
expressed as mean  SD (n=3, p 0.001).   

 
Table 5. Thrombolytic effects of the different fractions of E. prostata. 
 

Samples 
Weight of 
empty vial  
(W1 gm) 

Weight of vial 
with clot (W2 

gm) 

Weight of clot 
W3= W2-W1 

gm 

Weight of vial 
after clot lysis W4 

gm 

Weight of lysis 
clot W5 = W2-

W4 gm 

% Of clot lysis =  
100 ˟ W5/W3 

CME 5.295 6.044 0.749 5.764 0.28 37.38 ± 0.35 
PSF 5.624 6.406 0.782 6.296 0.11 14.07 ± 0.15 
CSF 5.426 6.147 0.721 5.887 0.26 36.06 ± 0.39 
ESF 4.907 5.826 0.919 5.596 0.23 25.03 ± 0.11 
AQSF 5.024 5.935 0.911 5.766 0.169 18.55 ± 0.23 
Blank 5.329 5.958 0.631 5.908 0.05 7.92 ± 0.23 
SK 5.128 5.873 0.745 5.403 0.47 63.09 ± 0.48 

 
 CME, Crude methanol extract; PSF, Petroleum 
ether soluble fraction; CSF, Chloroform soluble 
fraction; ESF, Ethyl acetate soluble fraction; SK, 
Streptokinase. Data expressed as mean ± SD (n = 3, p 
< 0.01) for all tested dosages.  

 This study focused on the phenolics and 
flavonoids of E. prostata to gain insights into their 
bioactive potential. Quantitative analysis of the 
extractives showed the high content of phenolics and 
flavonoids in this plant. A causative relationship 

A B 
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between phenolics and flavonoids and antioxidant 
activity has been reported in many plants (Karamon 
et al., 2010; Zhao et al., 2015; Esmaeili et al., 2015; 
Xiong et al., 2021). We reported here for the first 
time a significant correlation between total phenol 
content and antioxidant activity, indicating the strong 
antioxidant activity of the phenolics. Free radicals 
have emerged as a crucial factor in the pathogenesis 
of numerous diseases, including cancer and 
neurodegenerative disorders. They can attack the 
endogenous molecules like protein, DNA, RNA, and 
nucleic acid in human cells and damage them 
resulting in initiation and development of several 
diseases (Praca et al., 2002; Maxwell, 1995). Natural 
antioxidants such as phenolics and flavonoids have 
been found to be effective in prevention and 
treatment of these diseases (Steinmetz et al., 1996; 
Willett, 2002; Ramana et al., 2018). In this study, all 
the extractives were found to have cytotoxic activity 
and the activity was correlated with the phenolic and 
flavonoid content (Table 4). Apart from these 
activities, a positive correlation was evident between 
phenolics and flavonoids with thrombolytic activity 
(Table 5). Phenolics are abundant in fruits and 
vegetables and have potential health benefits. The 
activity of the phenolic compounds has been 
attributed to the reactivity of phenol moiety having 
redox properties which is able to donate an electron 
or a hydrogen atom. Thus, phenolics have the ability 
to scavenge the free radicals, neutralize singlet and 
triplet oxygen, or decomposing peroxides 
(Dembinska-kice et al., 2008). Flavonoids are also 
ubiquitous in plants and have good antioxidant 
potential. They contain the conjugated ring structure 
and hydroxyl group that can share an electron or a 
hydrogen atom to scavenge free radical and reactive 
oxygen species (Birt et al., 2000). In E. prostata, the 
association of phenolics and flavonoids with 
bioactivities warrants further studies on the 
extractives to identify and characterize the active 
compounds and the mechanisms underlying the 
bioactivity.  
 
 

Conclusion 
 In conclusion, this study showed that E. prostata 
is a potential source of phenolics and flavonoids 
having antioxidant, cytotoxicity and thrombolytic 
activities, which could be useful for further 
development of high value of phytomedicinal 
preparations for the management of life-style disease. 
 

Conflict of interest  
The authors declare that there are no conflicts of 
interest. 
 

Authors’ contributions 
 JRD, AA and NP were involved in collection of 
plant parts and laboratory experiments. JU and FRL 
were involved in work supervision, extensive 
literature search, data acquisition and interpretation 
of results. MMRS and NK did critical statistical 
analysis, experiments and report revision. Concept 
development, experiment design, overall monitoring, 
report writing and final approval of the manuscript 
was done by MHR.  
 

Acknowledgment 
 The authors wish to thank to the authority of 
World University of Bangladesh for their continuous 
support to conduct the research in the Department of 
Pharmacy. Authors also wish to thank to the National 
Herbarium, Mirpur, Dhaka, Bangladesh to identify 
the plant. They are very much thankful to Beacon 
Pharmaceuticals Ltd., for the kind gift of standard 
drug samples used in this research.  
 

References  
Akter, M. J., Khatun, R., Khatune, N., Alam, A. H. M. K. 

and Rahman, M. A. A. 2022. In vitro antioxidant and 
free radical scavenging activity of the bark of Dillenia 
indica L.  Bang. Pharm. J. 25, 38-43.  

Ali, M. S., Amin, M. R., Kamal, C. M. and Hossain, M. A. 
2013. In vitro antioxidant, cytotoxic, thrombolytic 
activities and phytochemical evaluation of methanol 
extract of the A. philippense L. leaves. Asian Pac. J. 
Trop. Biomed. 3, 464-469.  

 
 
 



172 Rashid et al. /Bangladesh Pharmaceutical Journal 25(2): 164-174, 2022 (July) 

Anjum, A., Sultan, M. Z., Mansur, M. A. A., Hasan, C. M. 
and Rashid, M. A. 2022. Assessment of antioxidant, 
antimicrobial, cytotoxicity and thrombolytic potential 
of Erythrina fusca L. grown in Bangladesh. Bang. 
Pharm. J. 25, 1-8. 

Arya, R. K., Singh, A., Yadav, N. K., Cheruvu, S. H., 
Hossain, Z., Meena, S., Maheshwari, S., Singh, A. K., 
Shahab, U., Sharma, C. et al., 2015. Anti-breast tumor 
activity of Eclipta extract in-vitro and in-vivo: novel 
evidence of endoplasmic reticulum specific 
localization of Hsp60 during apoptosis. Sci. Rep. 5, 
18457. 

Asad, S., Kabir, F., Alam, S., Richi, F. T., Anny, I. R., 
Nesa, M. L. and Rashid, M. A. 2022. In vitro analysis 
provides new insights into the pharmacological action 
of methanol extracts of seeds of Tamarindus indica L. 
and its Kupchan fractions. Bang. Pharm. J. 25, 9-15. 

Asaduzzaman, M., Uddin, M. J., Kader, M. A., Alam, A. H. 
M. K., Rahman, A. A., Rashid, M., Kato, K., Tanaka, 
T., Takeda, M. and Sadik, G. 2014. In vitro 
acetylcholinesterase inhibitory activity and the 
antioxidant properties of Aegle marmelos leaf extract: 
implications for the treatment of Alzheimer's disease. 
Psychogeriatrics 14, 1-10.  

Birt, D. F., Hendrich, S. and Wang, W. 2001. Dietary 
agents in cancer prevention: flavonoids and 
isoflavonoids. Pharmacol. Ther. 90, 157-77.  

Brand-Williams, W., Cuvelier, M. E. and Berst, C. 1995. 
Use of free radical method to evaluate antioxidant 
activity. Lebensm Wiss Technol. 28, 25-30. 

Caldecott, T. and Tierra, M. 2006. Ayurveda: The divine 
science of life. Elsevier Health Sciences. p 177-178.  

Chaudhary, H., Dhuna, V., Singh, J., Kamboj, S. S. and 
Seshadri, S. 2011. Evaluation of hydro-alcoholic 
extract of Eclipta alba for its anticancer potential: an 
in vitro study. J. Ethnopharmacol. 136, 363-367. 

Chopra, R. N., Nayar, S. L. and Chopra, I. C. 1966. 
Glossary of Indian Medicinal plants. New Delhi: 
Council of Sci. Indus. Res. pp. 104.  

Chung, I. M., Rajakumar, G., Lee, J. H., Kim, S. H. and 
Thiruvengadam, M. 2017. Ethnopharmacological uses, 
phytochemistry, biological activities, and 
biotechnological applications of E. prostata. Appl. 
Microb. Biotech. 101, 5247-5257. 

Costa, C., Tsatsakis, A., Mamoulakis, C., Teodoro, M., 
Briguglio, G., Caruso, E., Tsoukalas, D., Margina, D., 
Dardiotis, E., Kouretas, D. and Fenga, C. 2017. 
Current evidence on the effect of dietary polyphenols 
intake on chronic diseases. Food Chem. Toxicol. 110, 
286-299.  

Das, R. R., Rahman, M. A., Al-Araby, S. Q., Islam, M. S., 
Rashid, M. M., Babteen, N. A., Alnajeebi, A. M., 
Alharbi, H. F. H., Jeandet, P., Rafi, M. K. J., Siddique, 
T. A., Uddin, M. A. and Zakaria, Z. A. 2021.  The 
antioxidative of natural compounds from a green 
coconut mesocarp undeniably contributes to control 
diabetic complications as evidenced by the associated 
genes and biochemical indexes. Oxid. Med. Cell. 
Longev, 2021, 9711176. 

Dembinska-Kice, O., Mykkanen, B. and Mykkane, H. 
2008. Antioxidant phytochemicals against type 2 
diabetes. Brit. J. Nut. 99, 109.  

Duan, X. J., Zhang, X. M. and Wang, B. G. 2006. 
Evaluation of antioxidant property of extract and 
fraction from red algae, Polysiphonia urceolata. Food 
Chem. 95, 37-43.  

Esmaeili, A. K., Taha, R. M., Mohajer, S. and Banisalam, 
B. 2015. Antioxidant activity and total phenolic and 
flavonoid content of various solvent extracts from in 
vivo and in vitro Grown Trifolium pratense L. (Red 
Clover). Biomed. Res. Int., ID 643285  

Franco, R., Navarro, G. and Martinez-Pinilla, E. 2019. 
Antioxidants versus food antioxidant additives and 
food preservatives. Antioxidants (Basel), 8, 542.  

Ghani A. 2005. Practical Phytochemistry (including 
methods of phytochemical screening), pp 22-23. 

Handa, S. S., Sharma, A. and Chakarborty, V. V. 1986. 
Natural products and plants on liver protecting drugs. 
Fitoterapia 57, 307-51.  

Harbertson, J. and Spayd, S. 2006. Measuring phenolics in 
the winery. Am. J. Enol. Vitic. 57, 280-288.   

Kamaran, M., Jovin, E., Malbasa, R., Matavuly, M. and 
Popovic, M. 2010. Medicinal and edible lignecolus 
fungi as natural sources of anti-oxidative and 
antibacterial agents. Phytother. Res. 24, 1473-1481.  

Kapoor, L. D. 2001. Handbook of Ayurvedic Medicinal 
Plants, CRC Press LLC. 2001, 169. 

Kim, H. Y., Kim, H. M., Ryu, B., Lee, J. S., Choi, J. H. and 
Jang, D. S. 2015. Constituents of the aerial parts of 
Eclipta prostrata and their cytotoxicity on human 
ovarian cancer cells in vitro. Arch. Pharm. Res. 38, 
1963-1969. 

Laboni, F. R., Batul, U. K., Uddin, J., Karim, N., Labu, Z. 
K. and Rashid, M. H. O. 2016. Antioxidant, cytotoxic, 
sedative and anti-diuretic effect of stem and root 
extracts of Basak, Adhatoda vasica. World J. Sci. Eng. 
1, 31-38.  

 
 



 Rashid et al. /Bangladesh Pharmaceutical Journal 25(2): 164-174, 2022 (July) 173 

Le, D. D., Nguyen, D. H., Ma, E. S., Lee, J. H., Min, B. S., 
Choi, J. S. and Woo, M. H. 2021. PTP1B Inhibitory 
and anti-inflammatory properties of constituents from 
Eclipta prostrata L. Biol. Pharm. Bull., 44, 298-304.   

Lee, M. K., Ha, N. R., Yang, H., Sung, S. H. and Kim, Y. 
C. 2009. Stimulatory constituents of Eclipta prostrata 
on mouse osteoblast differentiation. Phytother. Res. 
23, 129-131.  

Li, W., Pang, X., Han, L. F., Zhou, Y. and Cui, Y. M. 2018. 
Chemical constituents of Eclipta prostrata. China J. 
Chin. Mater. Medica, 43, 3498-3505. 

Mackman, N. 2008. Triggers, targets and treatments for 
thrombosis. Nature 451, 914-918. 

Maxwell, S. R. 1995. Prospects for the use of antioxidant 
therapies. Drugs 49, 345-361. 

Meyer, B. N., Ferringni, N. R., Puam, J. E., Lacobsen, L. 
B., Nichols, D. E. and McLaughlin, J. L., 1982. Brine 
shrimp: a convenient general bioassay for active 
constituents. Plant Medica, 45, 31-32. 

Monie1, D. D. and DeLoughery, E. P. 2017. Pathogenesis 
of thrombosis: cellular and pharmacogenetic 
contributions. Card. Diagn Ther. 7, S291-S298.  

Praca, A., Sortino, C., Politi, M., Morelli, I. and Mendez, J. 
2002. Antioxidant activity of flavonoids from Licania 
licaniaeflora. J. Ethno. 79, 379-381. 

Prasad, S., Daginawala, H. F., Kashyap, R. S., Deopujari, J. 
Y., Purohit, H. J. and Taori, G. M. 2006. Development 
of an in vitro model to study clot lysis activity of 
thrombolytic drugs. Thrombol. J. 4, 14. 

Prieto, P., Pineda, M. and Aguila, M. 1999. 
Spectrophotometric quantification of antioxidant 
capacity through the formation of a 
phosphomolybodenum complex: specific application 
to the determination of vitamin C. Anal. Biochem. 269, 
337-341. 

Puri, H. S. 2003. Rasayana: Ayurvedic Herbs for 
Longevity and Rejuvenation. Taylor & Francis, 
London. pp 80-85.   

Ramana, K. V., Reddy, A. B. N., Majeti, N. V. R. K. and 
Singhal, S. S. 2018. Therapeutic potential of natural 
antioxidants. Oxid. Med. Cell Longev. 9471051.  

Rao, E.V. 2000. The Eastern Pharmacist 5, 35-38.  
Rashid, M. H. O., Akter, M. M., Uddin, J., Islam, S., 

Rahman, M., Jahan, K., Sarker, M. M. R. and Sadik, 
G. 2022. Antioxidant, cytotoxic, antibacterial and 
thrombolytic activities of Centella asiatica L.: 
possible role of phenolics and flavonoids. Clinical 
Phytoscience (Accepted for publication).  

 

Rashid, M. H. O., Laboni, F. R., Islam, S., Uddin, J., 
Karim, S., Ali, M. H. and Karim, N. 2017. Screening 
of bioactivities of methanol extracts of Catharanthus 
roseus (Nayantara) World J. Sci. Eng. 2, 71-80.  

Reza, A. S. M. A., Haque, M. A., Sarker, J., Nasrin, M. S., 
Rahman, M. M., Tareq, A. M., Khan, Z., Rashid, M. 
M., Sadik, M. G., Tsukahara, T. and Alam, A. H. M. 
K. 2021. Aniproliferative and antioxidant potentials of 
bioactive edible vegetable fraction of Achyranthes 
ferruginea Roxb in cancer cell line. Food Sci. Nutr. 9, 
3777-3805. 

Sikder, M. A. A., Kaisar, M. A., Rashid, M. A., Millat, M. 
S. and Sultana, A. 2012. In vitro membrane stabilizing 
activity, total phenolic content, cytotoxic, 
thrombolytic and antimicrobial activities of 
Calliandra surinamensis (Wall.). J. Pharmacog. 
Phytochem. 1, 45-50.  

Singh, A., Singh, A. and Dwivedi, V. 2017. Screening of 
hydro-alcoholic extract of Eclipta alba for its anti-
cancerous efficacy. Int. J. Sci. Res. 6, 488-491. 

Sittichai, N. and Picheansoothon, C. 2014. Herbal 
medicines used in primary health care in ASEAN. 
Department for development of Thai traditional and 
alternative medicine. pp 148-149. 

Steinmetz, K. A. and Potter, D. J. 1996. Vegetables, fruit, 
and cancer prevention: a review. J. Am. Diet Asso. 96, 
1027-1039.  

Uddin, M. M. N., Kabir, M. S. H., Hasan, M., Mahmud, Z. 
A., Bhuiya, N. M. M. A., Ahmed, F., Hasan, M. R., 
Hosen, M. T. and Alam, M. S. 2018. Assessment of 
the antioxidant, thrombolytic, analgesic, anti-
inflammatory, antidepressant and anxiolytic activities 
of leaf extracts and fractions of Tetracera sarmentosa 
(L.) Vahl. J. Basic Clin. Physiol. Pharmacol. 29, 81-
93.  

Uddin, M. N., Rahman, M. A., Ahmed, N. U., Rana, M. S., 
Akter, R. and Chowdhury, A. M. A. 2010. 
Antioxidant, cytotoxic and antimicrobial properties of 
Eclipta alba ethanol extract. Int. J. Biol. Med. Res. 4, 
341-346.  

van Wagenen, B. C., Larsen, R, Cardellina, J. H., 
Randazzo, D., Lidert, Z. C. and Swithenbank, C. 1993. 
“Ulosansion, a potent insecticide from the sponge 
Ulosa ruetzleri.” J. Org. Chem., 58, 335-337. 

Willett, W. C. 2002. Balancing life style and genomics 
research for disease prevention. Science 296, 695-698. 

Xiong, H. P., Xi, F. M., Chen, W. S., Lu, W. Q. and Wu, Z. 
J. 2021. Chemical constituents of Eclipta prostrata. 
Chem. Nat. Compd., 57, 166-168.  



174 Rashid et al. /Bangladesh Pharmaceutical Journal 25(2): 164-174, 2022 (July) 

Zhang, J. S. and Guo, Q. M. 2001. Studies on the chemical 
constituents of Eclipta prostrata (L). Yao Xue Xue 
Bao, 36, 34-37.  

Zhang, Y. J., Gan, R. Y., Li, S., Zhou, Y., Li, A. N., Xu, D. 
P. and Li, H. B. 2015. Antioxidant phytochemicals for 
the prevention and treatment of chronic disease. 
Molecules 20(12), 21138-56. 

Zhao, Y., Peng, L., Lu, W., Wang, Y., Huang, X., Gong, 
C., He, L., Hong, J., Wu, S. and Jin, X. 2015. Effect of 
Eclipta prostrata on lipid metabolism in 
hyperlipidemic animals. Exp. Gerontol. 62, 37-44.  

Zhishen, J., Mengcheng, T. and Jianming, W. 1999. The 
determination of flavonoid contents in mulberry and 
their scavenging effects on superoxide radicals. Food 
Chem. 64, 555-559. 

 
 

 

 

 

 

  


