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ABSTRACT 

The present investigation was aimed to evaluate the phytochemicals, HPTLC finger print profile and in vitro antioxidant activity of 
ethanol extract of Gomphrena globosa L. flowers. Qualitative phytochemical analysis confirmed the presence of carbohydrates, 
tannins, saponins, flavonoids, quinones, glycosides, terpenoids, phenols, coumarins, steroids and phytosteroids and absence of 
alkaloids, phlobatannins and anthraquinones. HPTLC study confirms the presence of the flavonoid quercetin by comparing the total 
peak area of quercetin band in standard solution with that of the sample solutions. The in vitro antioxidant property was also carried 
out in three different concentrations (100, 200 and 300 μg/ml) of flowers extract using total antioxidant capacity, reducing power 
assay, and DPPH radical scavenging activity. Among the different concentrations, 300 μg/ml of plant extract showed highest 
antioxidant activity than others in all the models. All the results were compared with standard ascorbic acid. In conclusion, the 
methanolic extract of Gomphrena globosa L. flowers possesses high antioxidant activity which may be due to the presence of 
quercetin. 

Keywords: Antioxidant, Gomphrena globosa, HPTLC finger printing, phytochemicals, quercetin. 

 
INTRODUCTION 

xidative stress is a harmful condition that occurs 
when there is an excess of ROS and a decrease in 
antioxidant levels, this may caused tissue damage 

by physical, chemical, psychological factors that lead to 
tissue injury in human and causes different diseases1. 
Living creatures have evolved a highly complicated 
defense system and body act against free radical-induced 
oxidative stress involve by different defense mechanisms, 
physical defenses and antioxidant defenses2. 

Antioxidant means “Against oxidation”, antioxidants work 
to protect lipids from peroxidation by free radicals. 
Antioxidants are effective because, they are willing to 
give up their own electrons to free radicals

3
. Free radical 

is any species capable of independent existence that 
contains one or more unpaired electrons which reacts 
with other molecule by taking or giving electrons and 
involved in many pathological conditions4. It is possible to 
reduce the risk of chronic diseases and prevent disease 
progression by either enhancing the body’s natural 
antioxidant defenses or by supplementing with proven 
dietary antioxidants5. Antioxidants acts as a defense 
mechanism that protects against oxidative damage and 
include compounds to remove or repair damaged 
molecules. 

To protect the cells and organ systems of the body 
against reactive oxygen species, humans have evolved a 
highly sophisticated and complex antioxidant protection 
system. Numerous other antioxidant phytonutrients 
present in a wide variety of plant foods. The main 
characteristic of an antioxidant is its ability to trap free 
radicals6. Therefore, investigations of antioxidants are 

focused on naturally occurring substances, especially 
plant phytochemicals7. Most sources of natural 
antioxidants originate from plant materials8. 

Medicinal plant parts are commonly rich in phenolic 
compounds, such as flavonoids, phenolic acids, tannins, 
coumarins, lignans and lignins, etc; these compounds 
have multiple biological effects including antioxidant 
activity9. Flavonoids are a collective term of polyphenolic 
compounds and ubiquitously exist in all parts of plants10. 
The antioxidant abilities of flavonoids are based upon the 
characteristics of their molecular structure. Hydroxylation 
(related to the position and numbers of hydroxyl groups) 
of 7 the B ring is particularly important for such activity. 
Quercetin, a flavonoid plays a potent role in antioxidation 
because it has all the right structural features for 
scavenging of free radicals

11,10
. Hence the present study 

has been designed to study the HPTLC finger print profile 
and in vitro antioxidant activity of Gomphrena globosa L. 
flowers. 

Gomphrena globosa (Globe amaranth) is belongs to the 
family of Amaranthaceae. It is an annual budding plant 
that grows 1-2 ft (0.3-0.6- m) tall with a spread of about 1 
ft (0.3 m). The leaves are opposite, oblong, 4-6 in (10-15 
cm) long, clover like flower heads, 1.5 in (3.8 cm) long. 
The individual flowers within the flower heads are 
inconspicuous, but the stiff, papery bracts that form the 
bulk of the structure are colorful and showy and come in 
shades of white, pink and purple. Fruit a capsule, oblong-
ovoid, compressed, 2.0 by 2.4 mm. Seeds compressed-
ovoid, brown, shining, almost smooth. 

Phytochemical screening of plant extract revealed the 
presence of saponins, alkaloids, reducing sugars and 
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coumarins. (Daniel Dias Arcanjo) Phytochemical 
evaluation of aerial parts reported that one new 
triterpenoid saponin (gomphrenoside) and one new 
hopane derivative (hopan-7ß-ol) along with known 
compounds, ß-sitosterol-ß-D-glucoside and 1-
triacontanol

12
. Flower yields ß-cyanins, gomphrenin I, II, 

and III. Leaves yield methylene dioxy flavonol-
gomphrenol. 

Medicinal Uses 

Decoction of leaves is used for bronchial asthma, acute 
and chronic bronchitis, whooping cough. The plant is used 
for diabetes

13
 and for hypertension

14
, jaundice and other 

kidney problems and as heart tonic. Infusion of flower is 
used in treating oliguria and empacho and expectorant 
for animals15. Used the moist petal of this plant under the 
eyes to lighten the skin and firm up dark bags under the 
eyes. It is used for stress periods, because Gomphrena 
allows a relaxing of the nerves and muscles, to be serene 
and full of energy. It decreases the mental concern and 
fights against tiredness and aggressiveness. It favors 
sleep. It allows memory stimulation, to increases 
concentration and lucidity. It has a beneficial action on 
digestion. Its properties of anti-stress and anti-oxidation 
promotes against skin aging. 

MATERIALS AND METHODS 

Collection of Plant Materials 

The plant materials used in the present study are the 
flowers of Gomphrena globosa. The flowers were 
collected from in and around Kumbakonam, Thanjavur 
district, Tamil Nadu, India. 

The collected samples were carefully kept in polythene 
bags. These plant samples were authenticated and a 
voucher specimen was deposited in the Department of 
Biochemistry, S.T.E.T. Women’s College, Mannargudi, 
Thiruvarur District, Tamil Nadu. The flowers were dried in 
shade and stored in air tight containers until further 
studies. 

Preparation of Extracts 

100g of flower powder was weighed and macerated in 
750 ml methanol. They were kept at the room 
temperature for 72 hours. The mixture was stirred every 
24 hours using a sterile glass rod. Then it was filtered 
through the Whatmann filter paper. The entire extract 
was concentrated to dryness using rotary flash 
evaporator under reduced pressure. The dried residue of 
methanol extracts was used for further work. 

Preliminary Phytochemical Screening 

The flower extract was subjected to preliminary 
phytochemical investigations to determine the different 
phytoconstituents using different standard methods

16
. 

HPTLC Finger Print Analysis 

About 1mg of the extract of the Gomphrena globosa 
flowers was taken and dissolved in respective solvent and 

the volume was made up to 1ml in a standard flask (1000 
µg/ml). This solution was used as test solution for HPTLC 
analysis. Silica gel 60 F254 and HPTLC aluminum sheets 
were used as adsorbent (stationary phase). 5 and 10 μL of 
the above test solution and 2 μL of a standard solution 
(quercetin) were loaded on HPTLC aluminum sheets as 
different tracks in the form of 6 mm wide bands by using 
a CAMAG semi-automatic Linom at 5 spotters at a 
distance of 12mm. Nitrogen gas was also supplied for 
simultaneous drying of bands. The samples-loaded plate 
was kept in TLC twin trough developing chamber (after 
saturation with solvent vapor) with mobile phase toluene: 
Ethyl acetate: Formic acid (5:4:1). 

The developed plates were then dried and scanned using 
a TLC scanner 3 with Wincats software under 364 nm 
(Wager and Bladt, 1996). All plates were visualized 
directly after drying and a fingerprint profile was photo 
documented using a CAMAG Reporter- 3 under 254 nm 
and 366 nm in UV and visible light. The peak table, peak 
display and peak densitogram were recorded17,18. 

In vitro Antioxidant Activity 

The antioxidant activity of plant extract was determined 
by different in vitro models such as total antioxidant 
activity19, Reducing power assay20, and DPPH radical 
scavenging activity

21
. 

Different concentration (100, 200 and 300 µg/ml of plant 
extract were used for antioxidant activity. Ascorbic acid 
was used as standard. All the experiments were 
performed thrice and the results were averaged. 

RESULTS AND DISCUSSION 

Table 1: Preliminary Phytochemical Analysis of 
Gompherena globosa Flowers 

S. No. Phytochemical Result 

1 Carbohydrates + 

2 Tannins + 

3 Saponins + 

4 Flavonoids + 

5 Alkaloids - 

6 Quinones + 

7 Glycosides + 

8 Cardiac glycosides + 

9 Terpenoids + 

10 Triterpenoids + 

11 Phenols + 

12 Coumarins + 

13 Steroids and phytosteroids + 

14 Phlobatannins - 

15 Anthraquinones - 

+ indicates presence; - indicates absence 
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In the present study, phytochemical screening, HPTLC 
finger printing profile and in vitro antioxidant activity 
were carried out in methanolic flowers extract of 
Gomphrena globosa. Results were recorded, tabulated 
and discussed in this chapter. 

Plants are the source of energy for the animal kingdom. In 
addition, Plants can synthesize a large variety of chemical 
substances that are of physiological importance

22
. 

Medicinal, herbal and aromatic plants constitute a large 
segment of the flora, which provide raw materials for use 
by pharmaceutical, cosmetic, fragrance and flavor 
industries. They have been used in the country for a long 
time for their medicinal properties23. In the present study, 
phytoconstituents of methanolic extract of Gomphrena 
globosa were analysed qualitatively and the result 
revealed the presence of carbohydrates, tannins, 
saponins, flavonoids, quinones, glycosides, terpenoids, 
phenols, coumarins, steroids and phytosteroids and 
absence of alkaloids, phlobatannins and anthraquinones 
(Table 1). It was proposed that the antioxidant activity of 
plant extract could possibly be related to flavonoids

24
. 

HPTLC Finger Print Analysis 

Chromatographic fingerprint analysis has shown to be a 
rational and feasible approach for the quality assessment 
and species authentication of traditional medicine. It 
utilizes chromatographic techniques to construct specific 
patterns of recognition for medicinal plants. The 
developed fingerprint pattern of components can then be 
used to determine not only the absence or presence of 
markers of interest but the ratio of all detectable analysts 
as well. HPTLC, High Performance Thin Layer 
Chromatography, is the most recent evolution of planar 
chromatography and has been specifically tailored for 
analysis of natural products25,26. 

Although high performance thin layer chromatography 
(HPTLC) has a few limitations, such as the limited 
developing distance and lower plate efficiency by 

comparison with HPLC and GC, it is still an effective tool 
for quality evaluation of medicinal plants due to its 
simplicity, low cost, and requirement, and it has been 
successfully utilized to develop the chromatographic 
fingerprint for medicinal plants. 

In the present study, HPTLC analysis of Gomphrena 
globosa (5μl and 10μl) was carried out along with the 
standard flavonoid quercetin (1μl) and toluene: ethyl 
acetate: formic acid (5:4:1) as the mobile phase. Silica gel 
F254 was a stationary phase. The identity of the bands of 
quercetin in the methanol extract was confirmed by 
comparing the UV-Vis absorption spectra at 254 nm with 
that of standard using a CAMAG REPROST scanner. The 
band range of Rf value was from 0.55 to 0.62 
corresponding to quercetin in test solution has been 
identified in plant extract. The identity of the quercetin 
bands in sample chromatograms was confirmed by the 
chromatogram obtained from the reference standard 
solution and by comparing retention factors of quercetin 
from sample and standard solution. Good correlation was 
obtained between the standard and the sample of 
quercetin (Table 2, 3 and 4; Figure 1, 2, 3 & 4). 

In previous study, HPLC was performed for quantitative 
analysis of methanol extracts of G. globosa for phenols 
and flavonoids following the method described by 
Deshmukh and Prabhu, 201127. Quantification was 
performed on the basis of calibration curve for standards 
of phenols and flavonoids (i.e. gallic acid and quercetin 
respectively). The percentage recovery of gallic acid was 
0.093% (w/w) for G.globosa. However, for quercetin the 
percentage recovery is 0.363 % (w/w) for G.globosa 
which supports our study that the flavonoid quercetin is 
present in the flowers of Gomphrena globosa. Previous 
studies reported that flavonoids were the predominant 
polyphenols in flower sample extracts, which are in 
agreement with the other reports28-31 which suggesting 
the occurrence of flavonoids, iso flavonoids and flavones-
C glycosides in the family Amaranthaceae. 

 

Figure 1: Photo Documentation under UV 

 

Figure 2: HPTLC Chromatogram for Standard 
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Figure 3: HPTLC Chromatogram for Sample (5µl) 

 

Figure 4: HPTLC Chromatogram for Sample (10µl) 

Table 2: HPTLC Finger Print Profile for Standard (1µl) 

Peak Start Rf Start height Max Rf Max height Height % End Rf End height Area Area % Assigned substance 

1 0.50 7.3 0.55 344.1 100.00 0.58 0.1 5472.1 100.00 Quercetin 

Table 3: HPTLC Finger Print Profile for Sample (5µl) 

Peak 
Start 

Rf 
Start 

height 
Max 

Rf 
Max 

height 
Height 

% 
End 
Rf 

End 
height 

Area Area % 
Assigned 
substance 

1 0.05 0.4 0.09 10.5 3.18 0.11 2.2 202.7 2.33 Unknown* 

2 0.15 1.5 0.18 49.5 14.97 0.21 2.8 851.9 9.79 Unknown* 

3 0.55 10.6 0.59 49.0 14.83 0.62 12.8 1128.7 12.97 Quercetin 

4 0.62 12.9 0.63 22.3 6.75 0.67 11.3 597.2 6.86 Unknown* 

5 0.70 14.2 0.74 44.2 13.37 0.74 38.2 849.7 9.78 Unknown* 

6 0.74 38.3 0.75 43.2 13.08 0.84 0.4 1424.5 16.37 Unknown* 

7 0.88 2.6 0.96 111.8 33.83 0.99 46.0 3648.5 41.92 Unknown* 

Table 4: HPTLC Finger Print Profile for Sample (10µl) 

Peak Start Rf Start height 
Max 

Rf 
Max height Height % End Rf End height Area Area % 

Assigned 
substance 

1 0,04 0.3 0.06 12.7 3.00 0.09 2.6 258.6 2.26 Unknown* 

2 0.13 0.3 0.16 77.8 18.39 0.19 5.1 1421.5 12.41 Unknown* 

3 0.25 3.8 0.29 18.2 4.31 0.35 0.1 624.2 5.45 Unknown* 

4 0.35 0.2 0.38 22.2 5.25 0.43 7.9 818.4 7.14 Unknown* 

5 0.44 7.3 0.45 17.6 4.17 0.46 12.4 253.4 2.21 Unknown* 

6 0.46 12.7 0.49 25.2 5.97 0.50 18.9 571.3 4.99 Unknown* 

7 0.55 17.4 0.58 82.1 19.42 0.62 10.1 1771.7 15.46 Quercetin 

8 0.66 11.6 0.73 31.5 7.44 0.77 23.1 1551.7 13.54 Unknown* 

9 0.77 22.6 0.79 25.6 6.06 0.84 2.1 795.5 6.94 Unknown* 

10 0.88 2.1 0.97 110.0 26.00 0.99 36.2 3391.7 29.60 Unknown* 
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Table 5: Total Antioxidant Activity of Gomphrena globosa Flowers 

S. No 
Concentration 

(μg/ml) 

Antioxidant Activity in % 

Plant extract Standard drug 

1. 100 30.6±0.8 45.68±3.18 

2. 200 35.9±0.3 51.69±2.14 

3. 300 40.7±1.2 54.53±0.57 

IC50 value 200 μg /ml 200 μg /ml 

Table 6: Reducing Power Assay of Gomphrena globosa Flowers 

S. No 
Concentration 

(μg/ml) 

Reducing Power in % 

Plant extract Standard drug 

1. 100 23.07±0.06 38.68±1.15 

2. 200 41.17±1.10 47.22±1.02 

3. 300 58.81±0.90 62.80±2.02 

IC50 value 200 μg/ml 230 μg/ml 

Table 7: DPPH Scavenging Activity of Gomphrena globosa Flowers 

S. No 
Concentration 

(μg/ml) 

DPPH scavenging activity in % 

Plant extract Standard drug 

1. 100 45.7±2.3 53.06±0.12 

2. 200 60.3±0.70 69.36±0.08 

3. 300 70.3±0.03 79.30±0.10 

IC50 value 140 μg /ml 190 μg /ml 

 

In vitro Antioxidant Activity 

The oxidative stress leads to numerous 
pathophysiological conditions including cancer, 
cardiovascular diseases, neural disorders, alzheimer’s 
disease, parkinson’s disease, insulin dependent diabetes, 
fatty liver associated with chronic alcoholism and aging32-

35
. For the last few decades, an immense interest has 

been developed in plants with medicinal properties, with 
prime focus on therapeutic significance and research is 
carried out to identify and develop the plants with 
antioxidant properties to combat the oxidative stress. In 
the present study, in vitro antioxidant activity of 
methanolic extract of Gomphrena globosa flowers were 
evaluated by different models, including total antioxidant 
capacity, reducing power assay and DPPH radical 
scavenging activity. Standard ascorbic acid was also 
analyzed to compare the efficacy of plant extract on 
antioxidant activity. 

Total Antioxidant Activity 

Table 5 represents the total antioxidant activity of three 
different concentrations of (100, 200 and 300 μg /ml) 
methanolic extract of Gomphrena globosa flowers. 
Percentage of antioxidant activity of plant extracts were 
30.6, 35.9 and 40.7 for 100, 200 and 300 μg /ml 
respectively. For the same concentration of standard 

ascorbic acid, percentage of activity was 45.68, 51.69 and 
54.53. IC50 value for both plant extract and standard drug 
were 200 μg/ml. Total antioxidant capacity by Phospho 
molybdenum method assay has been routinely used and 
it is based on the reduction of Mo (VI) to Mo (V) by the 
sample analyst and the subsequent formation of green 
phosphate/Mo (V) complex at acidic pH. The phosphor 
molybdenum method is quantitative since the total 
antioxidant activity is expressed as the number of 
equivalents of ascorbic acid36. Finding of our study 
showed that plant extract exhibited antioxidant activity 
which was less than that of standard. 

Reducing Power Assay 

The reducing ability of the extract served as a significant 
indicator of the potential antioxidant activity. For 
reducing power assay, plant extract and standard ascorbic 
acid were used at dose range of 100-300μg/ml (Table 6). 
The percentage of reducing power of extract increased 
from 100 μg/ml (23.07%) followed by 200 μg/ml (41.17%) 
and 300μg/ml (58.81±0.90) and for standard ascorbic 
acid, the percentage were 38.68, 47.22 and 62.80 for 100, 
200 and 300 μg/ml respectively. IC50 value of plant extract 
was 200 μg/ml and standard drug was 230 μg/ml. 

The reducing capacity of a compound may serve as a 
significant indicator of its potential antioxidant activity. 
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The reducing ability is generally associated with the 
presence of reductones, which breaks the free radical 
chain by donating a hydrogen atom

37
. Reducing power 

activity is often used to evaluate the ability of natural 
antioxidant to donate electron

38,39
. Many reports have 

revealed that there is a direct correlation between 
antioxidant activities and reducing power of certain plant 
extracts

40,41,38
. In the present study, the reducing power 

of flower extract of Gomphrena globosa increased 
consistently with the increase in the volume of extract 
from 100μg to 300μg and the extract exhibited a 
moderate reducing power when compared to that of 
standard ascorbic acid. 

DPPH Scavenging Activity 

Table 7 shows the result of DPPH radical scavenging 
activity at different concentration (100, 200 and 300 
μg/ml) of methanol extract of Gomphrena globosa 
flowers. Among the three concentrations, highest % of 
inhibition (70.3%) was found in 300 μg. Moderate activity 
was found in 200 μg (60.3%) and least activity was 
observed in 100 μg (45.7%). Similarly, radical scavenging 
activity of ascorbic acid were also observed for 100 μg/ml 
(53.06%), 200 μg/ml (69.36%) and 300 μg/ml (79.30%). 
From the results, dose dependent response was 
observed, that is the concentration of extract increased, 
the scavenging activity was also increased. IC50 value of 
plant extract was 140 μg/ml and standard drug was 190 
μg/ml. 

Good stability, credible sensitivity, simplicity and 
feasibility are the advantages of DPPH assay42-44. This 
assay is often used to evaluate the ability of antioxidants 
to scavenge the free radicals from the supplied samples, 
whereby the free radicals because biological damage 
through oxidative stress and such processes leads to 
many disorders like neurodegenerative disorders, cancer 
and AIDS45. Therefore, DPPH assay is an effective method 
to measure their scavenging power. 

The principle of the DPPH is based on the color changes 
from purple (DPPH solution) to yellow46. The color 
changes can be measured quantitatively at the 
absorbance 517nm. In the present study, the methanol 
flower extract exhibited a dose dependent higher radical 
quenching activity. The 100 μg/ml concentration showed 
moderate radical scavenging activity (45.70%) than 
ascorbic acid (53.06%) and thereafter the pattern 
continued till 300 μg/ml. 

The results of this study infer that the plant extract 
exhibit strong antioxidant properties in a dose dependent 
manner in all the models which is consistent with earlier 
observations47,48. 

The plant flavonoids are classified as the most abundant 
secondary metabolites, with high antioxidant properties, 
which could contribute to reduce oxidative stress49-51. 
Previous study have reported that extracts prepared from 
whole plant of G.globosa possess antioxidant and 
cytotoxic potential52. Sakia and Upadhayaya, (2011) also 

suggested that the leaves of G. globosa have phenols and 
flavonoids and exhibit antioxidant activities. 

CONCLUSION 

The result of the present study showed that the flowers 
extract of Gomphrena globosa exhibited the greatest 
antioxidant activity. 

The presence of quercetin enhances the effective 
antioxidant potential of the plant. The result supports the 
Gomphrena globosa can be used as a source of safe and 
natural antioxidant compounds for treating chronic 
diseases. 
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