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The phytochemical and antioxidant activities were carried out on stem and leaf extract of Eclipta alba L., 
Echinops echinatus Roxb. and Tagetes minuta L. of family Asteraceae. These plants were collected 
from natural habitats, dried under shade and then macerated. The maceration was carried out using 
polar and non-polar solvents, i.e., chloroform, methanol, petroleum ether and distilled water. The results 
of phytochemical test indicated that some phytochemicals were present, e.g. alkaloid, steroids, 
terpenoids, saponins, glycoside, tannins, flavonoids and also cardiac glycosides in sufficient amount. 
The antioxidant activity was carried by applying five different methods, i.e., Free radical scavenging 
activity by DPPH method, FRAP assay, the total antioxidant activity by Phosphomolybdenum method 
and total phenolic content (TPC). The highest antioxidant value showed by DPPH in E. alba leaves in 
chloroform extract, i.e., 94.12±0.01 and chloroform extract of stem of E. alba possesses highest 
absorbance, i.e., 82.46±0.10. In T. minuta maximum value was indicated by methanolic extract of leaf, 
i.e., 89.29±0.21 and in stem the highest value was exposed by the methanolic extract (71.38±0.35). The 
highest value of FRAP assay was depicted by methanolic extract of stem of E. alba, which is 
170.17±0.29. While the E. echinatus maximum value of FRAP was indicated by petroleum ether extract 
of stem, i.e., 237.06±0.53. The aqueous extract of stem showed the maximum FRAP value, which is 
182.40±0.54 in T.minuta. Thus, it can be concluded on the basis of results that these plants have strong 
curative potential against chronic diseases and can be used as good natural source of phytochemical 
and antioxidant compounds after further investigation. 
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INTRODUCTION 

For pharmacological concerns, the continuous 
exploitation of plants and their products had been 
marked by the introduction of human civilization 
(Maqbool et al. 2019).  Approximately 500 plants 
were used to treat numerous diseases had been 
documented in prehistoric literature. Furthermore, 
genetic medicinal scheme contained about 800 
plants of therapeutic appraisal (Verma et al. 
2008). The agronomy domains of the world still 

use the conventional mode of remedies. The use 
of plant extracts is commonly being exploited by 
all such approaches (Ajaib et al. 2020a; Adamu et 
al. 2005). The world health organization published 
a report, according to the report, in more than 
80% of the communities of world the respective 
conditions prevail, where the synthetic drugs are 
inaccessible or if accessible they are too 
expensive to be afforded by the people of those 
communities (WHO 1993).  
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Allah has blessed this region of Pakistan with 
a large variety of herbs, shrubs and trees which 
are important economically and medically. Many 
plant families contain medicinally important plant 
species (Ajaib et al. 2020b; Shahzadi et al. 2018). 
Many locally occurring species of Asteraceae are 
used as medicinal plants. Which are used by 
several tribal and traditional communities in 
Pakistan (Ahmad et al. 2007). In Pakistan, 
Asteraceae belongs to largest plant families, 
having 650 species widely distributed in 15 tribes 
(Khan et al. 2011). 

Three plants were selected from Asteraceae 
family, i.e., Eclipta alba L., Echinops echinatus 
Roxb. and Tagetes minuta L. 
  
MATERIALS AND METHODS 

Collection of Plant Material 
The fresh plants of Eclipta alba, Echinops 

echinatus and Tagetes minuta are collected from 
District Mirpur (AJK) during March 2015 to 
September 2015. These plants specimen were 
identified from District Mirpur, in Herbarium, 
Department of Botany, with the voucher no. as 
follows: Tagetes minuta L., Echinops echinatus 
Roxb. and Eclipta alba L. BOT-856, BOT-857 and 
BOT-858 respectively. 

Drying and grinding of plant parts 
 From main plant body the leaves and bark 

of E. alba, E. echinatus and T. minuta were 
separated and dried at room temperature. By 
using pestle and mortar the dried plant material 
was finely grounded. 

Extraction of crude extracts with different 
solvents  

The powdered plant material of three selected 
plants were extracted in dissimilar solvents like 
chloroform, petroleum ether distilled water and 
methanol. The extraction was done by macerating 
the dried plant material in each solvents for 8 
days. After the interval of 8 days, the macerated 
plant material is filtered via Whatman’s filter paper 
and then dried at normal room temperature. 

Qualitative study of Phytoconstituents  
The phytochemical investigation of extracts 

was done by using standard process followed by 
(Ayoola et al. 2008). 

Test for alkaloids  
By taking 1ml of extract, addition of one drop 

of Mayer’s reagent was done. The creamy layer 
formation showed that alkaloids are present. 

Test for Saponins  
In a test tube, 1ml extract was added with 5ml 

of distilled water. The solution was shaken 
strongly and waited for the formation of a steady 
tenacious froth. Formations of foam indicate that 
saponins are present.  

Test for Tannins  
In a test tube extract in quantity of 2ml was 

added. Then one to two drops of lead acetate 
were added. As a result, yellow precipitates 
formed which indicated that tannins was present.  

Test for Terpenoids  
By taking extract in quantity of 2ml in test tube 

with 2ml of acetic acid, after that 1ml of sulphuric 
acid is poured carefully. Formation of blue green 
ring showed that terpenoids are present. 

Test for flavonoid  
By adding 1ml of extract with 1ml of sulphuric 

acid which might result in orange color showed 
that flavonoid was present. 

Test for Glycosides  
By taking small amount of extract add 1ml of 

water and shaked vigorously. Then aqueous 
solution of sodium hydroxide is added. Yellow 
color precipitate indicates the presence of 
glycosides.  

Test for Cardiac glycosides  
Extract in quantity of 1ml was taken and 2ml 

of glacial acetic acid was added and FeCl3 
solution was added. After that addition of 2ml of 
Conc. H2SO4 was also done in this solution, 
formation of ring of brown color indicated the 
occurrence of cardiac glycosides.  

Test for reducing sugar  
By taking 1ml extract and 5ml of distilled 

water in a test tube and rare drops of Fehling 
solution were also added. Heating is required for 
some time and formation of precipitates of brick 
red color specified the occurrence of reducing 
sugar. 
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Antioxidant Assessment 

Antioxidant activity by Phosphomolybdenum 
Method  

Total of antioxidant activity of the plants which 
were selected was determined by 
Phopohomolybdenum method following (Prieto et 
al. 1999). 

Ferric Reducing Antioxidant Power (FRAP) 
Assay 

The FRAP valuation of the plant extracts was 
done by using methodology adopted by (Benzie et 
al. 1996). 

Total Phenolic Contents 
By applying the procedure of (Makkar et al. 

1993) phenolic contents of the plant sample were 
determined.  

DPPH Free Radical Scavenging Activity 
The DPPH radical scavenging potential of the 

extracts of plant was examined by the use of the 
method adopted by (Lee et al. 2001). In this 
method the test tubes were prepared with various 
amount of plant extract dilution (500 µg/ml, 250 
µg/ml, 125 µg/ml, 50 µg/ml) and 3ml of freshly 
prepared methanolic DPPH solution was also 
added and allowed to stand at normal room 
temperature for time duration of one hour. Then 
take absorbance at 517nm.  

% radical scavenging activity of plant extracts 
was find out by use of the following formula: 

%𝑎𝑔𝑒 𝐷𝑃𝑃𝐻 =
𝐴𝑏𝑠.  𝑜𝑓 𝑠𝑎𝑚𝑝𝑙𝑒

Abs.  of control
 × 100 

 
RESULTS AND DISCUSSION 

The extracts of plants Eclipta alba L., 
Echinops echinatus Roxb. and Tagetes minuta L. 
were prepared using a number of solvents to 
investigate phytochemical and antioxidant 
activities. 

The Petroleum ether stem and leaf extracts of 
E. alba contain alkaloids, sterols, flavonoids, 
glycosides, terpenoids and cardiac glycosides. 
Sterols is absent in both extracts (Table 1). 
Methanolic extracts of stem and leaves of the 
respective plant contain alkaloids, sterols, tannins, 
terpenoids and cardiac glycosides. 

The chloroform stem and leaf extracts of E. 
echinatus contain alkaloids, steroids, tannins and 
terpenoids. The flavonoids, cardiac glycosides 
and saponins are absent (Table 2). 

 The methanolic stem and leaf extracts of T. 
minuta contain alkaloids, steroids, glycosides, 

terpenoids, cardiac glycosides and saponins 
(Table 3). 

The antioxidant activity of plant samples of E. 
alba was determined by using 
Phosphomolybdenum method (Table 4). 
Maximum antioxidant potential was determined by 
bark methanolic extract 1.324±0.02mm. While the 
least antioxidant potential was determined by 
aqueous bark extract i.e., 0.456±0.08mm (Fig. 1). 
Maximum antioxidant potential in E. echinatus 
plant extracts was shown by Methanolic leaf 
extract, i.e., 0.573±0.22mm. Whereas, minimum 
antioxidant activity was inhibited through aqueous 
extract of bark, i.e. 0.421±0.07mm (Table 5). In T. 
minuta leaves and bark extracts were used to 
evaluate antioxidant potential. The maximum % 
inhibition was shown by methanolic extract of 
leaves, i.e. 0.832±0.43mm and minimum 
antioxidant activity was shown by aqueous extract 
of leaves, i.e. 0.367±0.35mm (Fig. 1). 

In E. alba reduction potential of leaves and 
bark extract was evaluated by using FRAP assay. 
The results were assessed in (TEμM/mL). The 
maximum of reduction potential was exposed in 
Methanolic extract of stem, i.e., 
170.17±0.29μM/mL. Whereas, minimum activity 
was shown by extract of aqueous solution of bark, 
i.e., 110.20±0.61 μM/mL (Table 4). In E. echinatus 
the maximum reduction potential was shown in 
extract of petroleum ether of bark, i.e., 
237.06±0.53μM/mL. Whereas, minimum activity 
was shown by petroleum ether extract of leaves, 
i.e., 107.018 ±0.14 μM/mL (Table 5) (Fig. 2). In T. 
minuta the maximum reduction potential was 
shown in aqueous leaves extract, i.e., 
182.41±0.54 μM/mL. Whereas, minimum activity 
was shown by extract of bark of petroleum ether, 
i.e.,123.81 ±0.29 μM/mL (Table 6) (Fig. 2). 

The totally found phenolic contents present 
within the bark and leaves extracts of E. alba were 
determined. The results were articulated in the 
form of Gallic acid mg/mL. The methanolic extract 
of leaves showed most significant result i.e., 
182.41±0.54mg/mL, whereas petroleum ether 
extract of bark shown lowest results i.e. 
73±1.2mg/mL. In E. echinatus the methanolic 
extract of leaves showed most significant result 
i.e., 891.5±0.3mg/mL, whereas aqueous extract of 
bark shown minimum results i.e., 
103.75±0.56mg/mL. In T. minuta the methanolic 
extract of bark showed most significant result i.e., 
750±0.24mg/mL, whereas methanolic extract of 
bark shown minimum results i.e., 
170.25±0.44mg/mL (Table 4,5,6) (Fig. 3). 
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Table 1: Phytochemical evaluation of Stem and leaves extracts of E. alba 
 

 
Table 2: Phytochemical evaluation of Stem and leaves extracts of E. echinatus 

 
 
 
 
 
 
 
 
 

 
 

Table no? 
 

 
 
 
 
 

 

Plant Parts Solvents Alkaloids Steroids Tannins Flavonoids Glycosides Terpenoids Cardiac Glycosides Saponins 

Stem 

Petroleum ether + + -- + + + + -- 

Chloroform + -- -- + + + + -- 

Methanol + + + -- -- + + -- 

Aqueous + + -- -- -- + -- + 

Leaves 

Petroleum ether + + + + + + + -- 

Chloroform + + + + + + + + 

Methanol + + + -- + + + -- 

Aqueous -- -- + -- + -- + + 

Plant Parts Solvents Alkaloids Steroids Tannins Flavonoids Glycosides Terpenoids Cardiac 
 Glycosides 

Saponins 

Stem Petroleum ether + + + -- + + + + 

Chloroform + -- -- -- + + -- -- 

Methanol + + + -- + -- + + 

Aqueous + -- -- + + -- -- + 

Leaves Petroleum ether + + + -- + + + -- 

Chloroform + + + -- -- + -- -- 

Methanol + + -- -- + + + + 

Aqueous + -- + + + -- + + 

Plant 
Parts 

Solvents Alkaloids Steroids Tannins Flavonoids Glycosides Terpenoids Cardiac  
Glycosides 

Saponins 

Stem Petroleum ether + -- + -- + -- + -- 

Chloroform + + + -- + + + -- 

Methanol + + + -- + + + + 

Aqueous -- -- + + + -- + + 

Leaves Petroleum ether + -- + -- + + + -- 

Chloroform + + + -- -- + -- -- 

Methanol + + -- -- + + + + 

Aqueous + -- + + + -- + + 
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Table 4: Total antioxidants of leaf and bark of E. alba 
 

 
Table 5: Total antioxidants of leaf and bark of E. echinatus 

 
Plant parts Extracts Phosphomolybdenum 

 method 
FRAP Assay TPC DPPH 

Stem Petroleum ether 0.543±0.14  237.06±0.53 152.75 ±0.9  87.67±0.18 

 Chloroform 0.470±0.22 111.54±0.68 115±1.2 92.41±0.15 

Methanol 0.552±0.35 133.07±0.19 153.05±1.2 89.29±0.15 

Aqueous 0.421±0.07  139.76±0.06 103.75± 0.56 70.04±0.7 

Leaves Petroleum ether 0.464±0.20  107.01±0.14 189.75±0.21 59.71±0.13 

 Chloroform 0.554±0.09 127.61±0.54 407.25±1.2 82.46±0.10 

Methanol 0.573±0.22 195.218±0.12 891.5±0.3 81.50±0.07 

Aqueous 0.425±0.33 219.41±0.19 319±0.4 75.88±1.4 

 
Table 6: Total antioxidants of leaf and bark of T. minuta 

 

 
 

 
Figure 1: Graphical Representation of Antioxidant activity by Phosphomolybdenum method of 

selected plants 

Plant 
parts 

Extracts 
Phosphomolybdenum 

method 
FRAP Assay TPC DPPH 

Stem Petroleum ether 0.708±0.33 131.68±0.17 73 ±1.2 74.31±0.13 

 

Chloroform 0.763±0.05 120.39±0.34 107.25±0.8 98.60±0.35 

Methanol 1.324±0.02 170.17±0.29 159.75±0.24 97.94±0.15 

Aqueous 0.456±0.08 117.37±0.33 82.25± 0.56 54.56±1.0 

Leaves Petroleum ether 0.607±0.31 110.4±0.35 187±0.21 82.70±0.09 

 

Chloroform 0.559±0.04 116±0.27 204±0.46 94.12±0.01 

Methanol 0.663±0.14 118.46±0.36 350±0.33 92.41±0.27 

Aqueous 0.542±0.19 110.2±0.61 186.75±0.9 46.74±0.13 

Plant parts Extracts Phosphomolybdenum 
 method 

FRAP Assay TPC DPPH 

Stem Petroleum ether 0.610±0.22  123.81 ±0.29  270.75 ±2.2  48.31±0.62 

 Chloroform 0.638±0.20 124.21±0.11 366.75±0.9 52.41±0.33 

Methanol 0.640±0.05 161.21±0.51 750.5±0.24 71.38±0.3s5 

Aqueous 0.497±0.09  132.44± 0.16 204± 1.4  39.91±0.4 

Leaves Petroleum ether 0.667±0.31  113.41±0.12  544.75±0.55  72.39±0.23 

 Chloroform 0.665±0.05 139.81±0.29 685.5±0.39 76.43±0.73 

Methanol 0.832±0.43 148.61±0.45 170.25±0.44 89.29±0.21 

Aqueous 0.367±0.35 182.41±0.54 195.75±0.13 71.85±1.05 
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Figure 2: Graphical Representation of Antioxidant activity by FRAP Assay of selected plants 

 
 
 

 
Figure 3: Graphical Representation of Total Phenolic Contents of selected plants 
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Figure 4: Graphical Representation Free radical scavenging activity by DPPH method of selected 
plants 

 
Chloroform extract of E. alba have highest 

DPPH value, i.e., 94.12±0.01 at 500μL/ml. Which 
is followed by methanolic and petroleum ether 
extracts, i.e., 92.41±0.27 and 82.70±0.09 at 1000 
μL/ml. While the aqueous leaf extract has 
minimum value 29.47±1.1 at 50 μL/ml. Chloroform 
extract of E. echinatus leaf showed max. 
absorbance at 500μL/ml, i.e., 82.46±0.10 which is 
followed via the methanolic and aquous extract of 
leaf i.e. 81.50±0.07 and 59.71 at 500μL/ml. 

 The minimum value was shown by the 
petroleum ether extract at 50μL/ml, i.e., 
39.71±0.02. The max. value of % absorbance was 
examined by the methanolic extract of leaf, i.e. 
89.29±0.21 at 500μL/ml followed by chloroform 
and pet. ether extract, i.e. 76.43±0.73 and 
72.39±0.23 at 500μL/ml respectively. Least % 
absorbance was examined in aq. extract, i.e. 
37.69±0.3 at 500μL/ml (Fig. 4). 

 The results obtained were closely resemble 
with the outcomes recognized by (Agarwal et al. 
2013) throughout the phytochemical study of the 
leaves extracts of Nyctanthes arbor-tristis belongs 
to Verbenaceae family. Their results indicate the 
existence of alkaloids, terpenoids, reducing sugar, 
saponins, flavonoids, terpenoids and cardiac 
glycosides. The total antioxidant potential was 
determined by using Phosphomolybdenum 
method. Maximum antioxidant potential was 
determined by methanolic extract of bark 
1.324±0.02mm. While the least antioxidant 
potential was determined by aqueous bark extract 
i.e., 0.456±0.08mm which was closely related to 

the standard antioxidant (BHT) value i.e., 
1.21±0.07. Whereas, in E. echinatus, methanolic 
extracts of leaves exhibited significant antioxidant 
potential i.e., 0.573±0.22mm. Whereas, minimum 
antioxidant activity was demonstrated by aqueous 
extract of the bark, i.e., 0.421±0.07mm. The 
heighest antioxidant activity was revealed by 
methanolic leaf extract, i.e., 0.832±0.43mm and 
minimum antioxidant activity was shown by 
aqueous extract of leaves, i.e., 0.367±0.35mm. 
These results were quite similar to results of 
(Ajaib et al. 2015; Ajaib et al. 2016) throughout the 
study of antioxidant and antimicrobial activities of 
Helinus lanceolatus and Chenopodium 
ambrosioides respectively. 

 In E. alba, the methanolic extract of leaves 
showed most significant result, i.e., 
350±0.33mg/mL, whereas the extract of bark in 
petroleum ether displayed minimum results, i.e., 
73±1.2mg/mL. The methanolic extract of E. 
echinatus leaves showed most significant result 
i.e. 350±0.33mg/mL, whereas the extract of bark 
of petroleum ether displayed lowest results i.e. 
73±1.2mg/mL. In T. minuta, methanolic extract of 
bark showed most significant result i.e. 
750±0.24mg/mL, whereas the methanolic extract 
of bark shown minimum results i.e. 
170.25±0.44mg/mL. These results are also 
relating to (Siddiqui et al. 2015 and 2017) during 
the investigation of Pyrus pashia and Lonicera 
quinquelocularis as convincing basis of naturally 
found antioxidants. 

CONCLUSION 
The phytochemical test results showed that 
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phytochemicals like alkaloids, steroids, 
terpenoids, saponins, reducing sugar, glycosides, 
tannins, flavonoids and cardiac glycosides in 
appropriate amount. The results of Total 
antioxidant activity, FRAP assay, TPC assay and 
free radical scavenging activity through the 
method of DPPH method revealed that among all 
plant extracts E. alba showed maximum 
antioxidant activity. Thus it can be concluded that 
all results are significant on the basis of increasing 
the extract’s concentration, the results are 
gradually become more potent and more 
significant because most of the secondary 
metabolites are present in plants in the form of 
compounds. Hence, further research is needed to 
explore the potent compounds by isolation and 
their use in drug valued. 
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