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ABSTRACT 

 
Phytochemical analysis and bio-activities such as antioxidant, anti-inflammatory of Amaranthus 

Gangedus seeds has been investigated. The presence of phyto chemicals in the plant was identified by 
qualitative analysis tests. The antioxidant activity was estimated using DPPH radical scavenging technique and 
total phenolic contents.  The anti-inflammatory activity was estimated by spectrophotometric method.  
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INTRODUCTION 
 

The bio-active plant products are important for medicinal, pharmaceutical industries and living 
systems.  These products are existing in all parts of the plants such as roots, stems, and leaves, flowers, seeds 
and seeds coats[1].  Plants have various biologically active compounds such as phenolic, alkaloids, terpenoids, 
lectins, flavone derivatives, tannins, resin and lactones. These active ingredient products were identified by 
chemists through qualitative analysis and estimated by quantitative analysis using volumetric and 
spectroscopic techniques [2-8]. Also the biological activities such as antibacterial, antifungal, antioxidant and 
anti-inflammatory etc.  of the plant protection chemicals have been evaluated. The antibacterial activity of 
Amaranthus viridius was evaluated by Malik et. al. using gram positive and gram-negative bacterial strains[9]. 
Rashid and his co-workers[10] evaluated the antimicrobial assay of Amaranthus Viridis(Chowlai) and Cannabis 
sativa (Bhang) against clinically important microbes. Thrun et. al., investigated the phytochemical, 
pharmacognostic, antimicrobial and antioxidant activity assay of different extracts of Amaranthus tricolor[11]. 
Aditya and Bhattacharji [12] have studied the anti-diabetic and antioxidant assay of Amaranthus 
hypochondriacusL. using GC-MS technique.  Salvamani et. al. have to be found that curing of hyper 
cholesteromia disease with the extract of Amaranthus Viridis  and  evaluate the anti-HMG-CoA reductase, 
antioxidant, and anti-inflammatory  activities[13]. The antimicrobial, anticancer and antioxidant potential of 
two vegetable species of Amaranthus in Bangladesh [14] have been reported by Al-Mamun group of 
researchers. Antioxidant and anticoagulant activities of   aqueous leaf extract of Amaranthus Gangeticus L.was 
studied by Anitha and Ponbavani[15].  The study of phytochemical composition and anti-oxidant assay of two 
Amaranthus Sp. harvested inCameroons were reported by Amaud Suffo and his co-workers[16].Clemente and 
Desai [17] have investigated the hypoglycemic, hematological, hypolipidemic and Antioxidant assay of 
Amaranthus Tricolor Leaf extract. Phytochemical Scientists[18-21] evaluated the antioxidant activity assay of 
Amaranthus Spinosus Linn. by non-enzymatic haemoglycosylation,  Amaranthus Cruentusgrains, Amaranthus 
Blitum by free radical scavenging activity. The hepatoprotective potential of Amaranthus Hypochondriacus 
seed was reported by Akin-Idowu et al.,[22].Islam et al. have estimated the quantity of sugar, phenolicand 
antioxidant assay of Amaranthaceae Accession[23].  Amaranthus Gangedicus is one of the important and 
conservative remedial plant and it has been utilized to treatment of numerous diseases. It consists of 60-75 
species, out of 40 which were in native of USA. This well growed in temperature and tropical area and used as 
grain or vegetable.  It had minerals and vitamins. It cures anti-snake venom, diuric, laxatives, antipyretic etc. 
diseases. Also it had important bio-potentials such as anthelmintic, anti-androgenic and anti-inflammatory. 
Literature survey shows no report on the study of qualitative analysis, estimation of antioxidant andanti-
inflammatory potential of Amaranthus Gangedicus seeds in present and past. Since, the author reports the 
analysis of phytochemical composition, assay of antioxidant andanti-inflammatory potential of Amaranthus 
Gangedicus seeds by making the extract with suitable solvents. 

 
MATERIALS AND METHODS 

 
Materials 
 

The materials used in this investigation are Amaranthus Gangedicus seeds collected from November 
and December months of the year. All chemical employed in this investigation are AnalaR grade and supplied 
from E-Merck and Sigma-Aldrich chemical companies. Borosil grade glass-wares used for qualitative analysis.  
The spectral grade solvents utilized for measurement of absorbance maximum of the samples in Shimadzu UV- 
3600 UV-visible-NIR spectrometer. 
 
Methods 
 
Preparation of Amaranthus Gangedicus extract 
 

About 20 g of Amaranthus Gangedicus seed powder was dissolved in 200 mL of methanol in Soxhlet 
apparatus at 64ᵒC. After the extraction process was over it will be dried using anhydrous sodium sulphate. The 
dried extract was used to systematic phytochemical qualitative analysis to the determination of phenolic, 
alkaloids, terpenoids, lectins, flavone derivatives, tannins, resin and lactone contents.  
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Phytochemical analysis [2-8] 
 
Test for phenol, tannin and flavonoid contents (Ferric chloride test) 
 

Freshly prepared  2 mL of 2% ferric chloride reagent was added to 2 mL of the extract. Blue-green or 
block coloration showed the extract have phenols, tannin and flavones. 

 
Test for alkaloids (Dragendroff’s test) 
 

Exactly 2 ml of the extract was mixed with hydrochloric acid, separated the acid layer then it was 
mixed with 3 drops of freshly prepared Dragendroff’s reagent. Yellowish red coloration denotes the alkaloids 
presence. 
 
Test for carbohydrate (Molisches test) 
 

Exactly 2 ml of Molisches reagents was added to 2 ml of the prepared extract and shaken well. To this 
2 mL of concentrated sulphuric acid was added via inside of the tube.  
 
Test for Protein and amino acids (Million’s test) 
 

Exactly 2 mL of Million’s reagent was mixed with 2 mL extract. the formed white precipitate was 
turned to red colour by heating gently. 
 
Test for Glycosides (Liebermann’s test) 
 

In an ice-cold condition, exactly 2 mL of chloroform and acetic acid were added to 2 mL of the extract. 
About 2 drops of concentrated sulphuric acid was added to the above reaction mixture.  Violet coloration 
denotes glycosides present. 
 
Test for steroids 
 

About 10 mL of chloroform followed by 5 mL of concentrated sulphuric acid were added to 1 mL of 
the extract. The red coloration occurs in upper layerand sulphuric acid layer turned yellowish green 
fluorescence formation denotes steroid present. 
 
Test for Terpenoids (Salkowski test) 
 

Four drops of concentrated sulphuric acid and 2 mL of chloroform were added to 2mL of the extract 
and allowed to stand for few minutes.  Appearance of golden yellow colour indicates the triterpenes present.  
 
Test for Saponin (Froth test) 
 

Exactly 4 mL of the seed extract was mixed with 4 mL offreshly prepared sodium bicarbonate, 
vigorously stirred the reaction mixture and standwithout disturbance for 3 minutes. The occurrence of honey 
comb shows the saponin present. 
 
Test for Resins 
 

Exactly 3 ml of extract was dissolved with 3 mL of dimethyl ketone and poured the reaction mixture 
into 10 mL of distilled water in a beaker. The turbidity formation of shows the resin present.  
 
Estimation of total phenolic contents 
 

The total phenolic assay was estimated by the procedure reported in literature[24, 25].In a series of 
series of test tubes exact quantity of diluted extract,0.5 mL of distilled water and 0.125 mL of Folin–Ciocalteu 
reagent were added. The reaction mixture was shaken well and kept aside for 6 min without disturbance, 
before adding1.25 mL of 7% Na2CO3. The total volume of the solution was then adjusted to the final volume of 
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3 mL with distilled water and well shaken. These tubes were incubated for 30 minutesin the darkness and 
measured the absorbance at 760 nm was read versus a prepared blank. The total phenol content of seed 
extract was calculated in the percentage.   
 
Antioxidant bio-assay 
 
Measurement of antioxidant assay by DPPH radical scavenging technique 
 

The DPPH radical scavenging potential assay of Amaranthus Gangedicus seed was estimated by 
literature method[26-28]. In a fresh tube 3 mL of methanol taken and it is used as a blank.  In a second tube 
added 1 mL of methanol and 0.1mnolar DPPH solution and shake well and it is used as a control, the remaining 
tubes were filled appropriate volume of the extract and adjusted to 1 mL with methanol and finally added 3 
mL of 0.1mmol DPPH and vortexed.  All the tubes were incubated for 30 minutes at room temperature. 
Measured the absorbance of all tubes of the extract. The DPPH radical scavenging activity assay was expressed 
in terms of  

 

 
 
Estimation of hydrogen peroxide activity 
 

The hydrogen peroxide scavenging assay was measured using literature method[29].  The phosphatic 
buffer solution at the pH of 7 of hydrogen peroxide was prepared with 40 mmol of hydrogen peroxide. The 
phosphatic buffer with hydrogen peroxide solution was added to 100 µL of extract in 3 mL of distilled water 
and mixed well.  After 10 minutes measured the absorbance at 250 nm of the test sample and  blank.  The 
hydrogen peroxide scavenging activity assay was calculated as follows.  

 

 
 
Estimation of anti-inflammatory activity assay 
 

The anti-inflammatory bio-assay of the extract was carried out by the procedure published in 
literature[30].   Exactly 1.5 mL of bovine serum was added to 0.5 g of solution having 100-500µg different 
concentration of extract.  This reaction mixture was incubated at 27±1 ºC for 20 minutes. At 60 ºC within the 
period of 15 minutes the denaturation was induced.   After cooled to room temperature, measured the 
absorbance of the turbidity spectrophotometrically at 660nm.  By following equation, the inhibition of 
denaturation of sample and control was calculated.  
 

 
 

RESULTS AND DISCUSSION 
 

The qualitative analysis of the phytochemical test of Amaranthus Gangedicus was done and the 
results are tabulated in Table 1.  From the qualitative test this plant seed has the phytochemical constituents.  
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Table 1:Phytochemical constituent  analysis of Amaranthus Gangedicus seed. 
 

Sl. No. Phytochemical Test Observation Inference 

1 Ferric chloride test No blue-green or black colour Absence of tannin 

2 Shinoda test No change of red to pink 
colouration 

Absence of flavonoids 

3 Dragendroff’s test No reddish-brown precipitate 
obtained 

Absence of alkaloids. 

4 Molisches test Violet ring formed Presence of carbohydrates 

5 Millions’ test The white precipitate was turned 
to red 

Presence of protein 

6 Salkowski test Formation of golden yellowish 
colour 

Presence of terpenes. 

7 Steroid Yellowish green fluorescence Presence of steroids 

8 Forth test No honey comb like forth formed Absence of saponin 

9 Liebermann’s test No violet colour turned to green Absence of glycosides 

10 Resins Formation of turbidity occur Presence of Resin 

  
From the qualitative analysis experiments, the Amaranthus Gangedicus seed extract has 

carbohydrates, proteins, terpenes, steroids and resins phytochemicals. 
 

The large diverse group phenolic compounds   containing varieties of aromatic family of plants 
secondary metabolites. They are the secondary metabolites origin of plants and are classified into non-soluble 
category such as phenolic acids, tannins, cinnamic acids, quinines flavonoids and lignin’s.  These are important 
for plant fertility and reproduction and in many defense reactions to protect abiotic and biotic stress.  In this 
analysis, the obtained whole phenolic contents in the extract was 28%.   The absorbance of observed phenolic 
contents of the seed extract   was given in Table 2. 
 

Table 2: The observed total phenolic content of Amaranthus Gangedicus seed extract. 
 

Sl. No. Sample Absorbance (OD) 

1 T1 0.5763 

2 T2 1.110 

3 T3 1.983 

4 T4 2.800 

5 T5 2.811 

6 E1 0.833 

7 E2 0.873 

Total phenolic content of the extract: 27.65% 

 
The observed DPPH radical scavenging activity assay analysis was given in Table 3. This value implies 

the Amaranthus Gangedicus seed extract have considerable quantity of antioxidant activity. 
 

Table 3: The DPPH radical scavenging activity assay of Amaranthus Gangedicus seed extract 
 

Sl. No. Sample Absorbance (OD) 

1 T1 0.507 

2 C 0.203 

Scavenging activity: 65.02% 

 
The observed hydrogen peroxide scavenging activity of Amaranthus Gangedicus seed extract was 

presented in Table 4. From the observed values, the extract possess considerable quantity of hydrogen 
peroxide scavenging assay.  

 
 
 



ISSN: 0975-8585 

January – February  2019  RJPBCS 10(1)  Page No. 384 

Table 4: The hydrogen peroxide scavenging activity of Amaranthus Gangedicus seed extract 
 

Sl. No. Sample Absorbance (OD) 

1 T1 1.134 

2 C 1.320 

Scavenging activity:  33.04% 

 
The obtained anti-inflammatory assay of the Amaranthus Gangedicus seed extract was presented in 

Table 5. This experiment was conducted with various volumes with concurrent concentrations.  From the   
experimental results the author concluded that Amaranthus Gangedicus seed extract have considerable anti-
inflammatory assay. 

 
Table 5: Anti-inflammatory bio-assay of Amaranthus Gangedicus seed extract 

 

Sl. No. Test quantity of extract (mL) Test concentration of extract Activity in % 

1 0.2 8.5 61.23 

2 0.2 17.0 28.04 

3 0.3 26.5 19.02 

4 0.4 35.0 11.23 

5 0.5 42.5 8.01 

Minimum volume of extract requirement is 0.15 mL 

The IC50 of inhibition concentration is 13.35 mg 

% of minimum inhibition is 25.03 

 
CONCLUSIONS 

 
The good wealthy Amaranthus Gangedicus seeds collected and prepared the extract with methanol.  

This extract was analyzed for finding the phytochemical contents through qualitative analysis. Based on the 
qualitative analysis, the extract possesses carbohydrate, protein, steroid, resin and terpenes.  The bio-assay of 
antioxidant and anti-inflammatory of this extract was determined and the experiment results shows significant 
antioxidant and anti-inflammatory assays. 
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