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1. Introduction 
 

Plants have great importance due to their nutritive value and form major portion of the diet and 

natural antioxidant phytochemicals in the human history. The species of Acanthaceae family may be 

recommended as sources of potential biochemicals, macro and micro (trace) elements that are necessary for 

the maintenance of health.
1
  

The leaves of Ruellia tuberose L. and Dipteracanthus patulus (Jacq.) both belong to the family 

Acanthaceae were found to present phyto-nutrients along with bio-active compounds, such as, flavonoids, 

phenols, glycosides, and saponins. The natural antioxidant compound, ascorbic acid level was found to be 

0.44 and 0.36 mg/g. The lycopene and carotenoid content was found to be 0.896, 0.486 and0.046, 0.131 mg/g 

while the tocopherol level was found to be 0.187 and 0.160 mg/g respectively in the 50% hydroethanolic 

leaves extract of  R. tuberose L. and D. patulus (Jacq.). The ash and moisture content of the leaves of R. 

tuberose L and D. patulus (Jacq.) were 6.2, 5.6 and 5.2, 3.6%. Crude fat and protein levels were found to be 

1.32, 1.13 and 4.3, 4.95%. Total carbohydrate and crude fibre content was detected as 50.4, 62.0 and 2.7, 

1.4%. The nutritive values of R. tuberose L and D. patulus (Jacq.) were found to be 28.9 and 254.8%. 

Presence of trace elements in the leaves of R. tuberose L and D. patulus (Jacq.) were also detected by using 

Atomic Absorption spectrometer. Mg, Co, Zn, Cu, Fe  content in D. patulus were found to be 3.06, 0.01, 0.22, 

0.50, 1.92 mg/g, respectively, while that present in R. tuberose were 3.10, 0.024, 0.35, 0.52,2.11 mg/g, 

respectively.
2
 

The phyto-nutrient composition of king of Bitter, Andrographis paniculata (Acanthaceae family), 

such as, Loss on drying (%w/w) = 10.64 ± 0.36; Total ash (%w/w) = 14.10 ± 4.49; Acid insoluble ash (%w/w) 

= 1.00 ± 0.06; Water extractive value (%w/w) = 30.37 ± 2.63 were  evaluated.
3
 Moreover, the antioxidant 

activity of the ethanolic extracts of leaves, stems and fruits of A. paniculata under DPPH (1,1-diphenyl-2-

picrylhydrazyl) radical – scavenging assay by the method described by Bozin et al.(2006) were 86.87%; 

80.48%; 88.13%,  respectively.
4
 

Antioxidant activity estimated by DPPH radical–scavenging assay (mg of Trolox equivalent/gm) 

according to Leong and Shui method
5 

of Phlogacanthus thyrsiflorus Nees (Acanthaceae family) leaf extracts 

of methanol, ethanol and aqueous were found to be 61.07±0.61, 42.53±0.31 , 44.4±1.39, respectively.  

Percentage composition of moisture, ash, fat, protein, carbohydrate of P. thyrsiflorus leaf were found to be 

79.1 ± 0.1; 2.4 ± 0.7;  0.8 ± 0.2;  1.5 ± 0.1 ; 16.2 ± 0.4 respectively. Content of macro-nutrients such as 

sodium, potassium, calcium were found to be 2.9 ± 0.9 ; 722.9 ± 6.1;  105.0 ± 0.8 mg/100g dry sample 

respectively.
6 

Phlogacanthus pubinervius T. Anderson of Acanthaceae family has medicinal values and traditionally 

used by the common people in Manipur especially Meitei community in the treatment of liver disorder 

(Jaundice).  Fresh leaf of P. pubinervius is dark green in colour and bitter to taste. Herein, we report on  the 

investigation of composition of phyto-nutrients: moisture; micro nutrients (Fe,Cu,Mn); macro nutrients 

(P,Na,K, total free amino acid; total sugar; tannin; total free & bound phenols) by following standard methods 

with AAS (Atomic Absorption Spectrometer), Flame photometer and UV-VIS Double-Beam 

Spectrophotometer. The report further extends to the evaluation of free radical scavenging activities of the 

chloroform, methanol extracts and active principles isolated from the extracts of the plant.    
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2. Material  and Methods 
 Fresh healthy leaves of Phlogacanthus pubinervius T. Anderson were collected, thoroughly washed first with 

tape water followed by rinsing with double distilled water and then, dried in a temperature controller hot air 

oven at 60
0
C overnight. Dried leaves were ground to fine powder and stored in separate air tight containers 

until use. For moisture determination, the fresh leaves were cleaned with tissue paper. Powdered materials of 

the plant were separately extracted with pre-distilled chloroform and then methanol, respectively, for the 

determination of free radical scavenging activities.  

Digestion of sample (AOAC, 1984): 0.5g of powder sample was taken in an already clean and dry 100 

mL volumetric flask. 20 mL of Conc. HNO3 was added, boiled on a sand bath for 30 minutes until the 

evolution of brown fumes ceases and then cooled to room temperature. 10 mL of HClO4 was added, boiled to 

get a colourless solution and then cooled. Volume of the solution was made up with double distilled water, 

filtered through Whatmann No.1 filter paper and the digested sample solution was reserved for the analysis of 

P, Na, K, Fe, Cu, Mn. 

 

3. Results and Discussion 

The experimental data of moisture content, micro- and macro-nutrients, and some other chemical 

components of the leaves of P. pubinervius is presented in table 1 and figure 1. Moisture contents in the mean 

triplicated readings of P. pubinervius (70.145%). Contents of iron (60.20mg/100g sample) and copper (1400 

g/100g sample) in the leaves of the plant showed that the appreciable amount of iron helps in prevention of 

anaemia. Contents of phosphorus (309.8mg/100g sample), potassium (3616.5mg/100g sample) in the leaves 

were quite reasonable for medical value of the plant. Potassium helps in decreasing heart diseases, while 

sodium content (333.3mg/100g sample) of the leaves showed lower than potassium content. Contents of total 

sugar, tannin, total free amino acid, total free phenol and bound phenol content of the leaves of P. pubinervius 

found to be 5038.75mg/100g sample, 3541mg/100g sample, 5312.5 mg/100g sample, 2821.25mg/100g and 

30.759mg/100g sample, respectively (table 1).  

Table 1.  The chemical composition of Phlogacanthus pubinervius leaves 
Analysis                                                             Phlogacanthus pubinervius            

 

Moisture content (%)                                           70.145 ± 0.002                             

Macro nutrients 

   (mg/100g dry sample) 

 

              Phosphorus                                             309.8 ± 0.00    

                             

              Sodium                                                   333.3 ± 11.54   

                              

              Potassium                                             3616.5 ± 0.00    

                           

Micro nutrients 

   (mg/100g dry sample) 

              Iron                                                          60.2 ± 2.50                                 

            Copper                                                        1.4 ± 0.103                               

            Manganese                                                55.8 ± 0.00                                     

Other chemical components 

     (mg/100g dry sample) 

 

           Total free amino acid                              5312.5 ± 0.00     

                           

           Total sugar                                             2720.0 ± 0.00                               

           Total free phenol                                   2821.25 ± 0.00                              

           Bound phenol                                       30.759 ± 0.00                                

           Tannin                                                 1896.75 ± 0.00                               
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Figure 1   Phyto-nutrient composition of Phogacanthus pubinervius leaf 
 

DPPH free radical scavenging assay of methanol, chloroform extracts and isolated active molecules of the 

leaves of P. pubinervius were measured according to Blois method.
7
 The methanol and chloroform extracts of 

the leaves of P. pubinervius were found to possess scavenging property – 93.959% and 20.134%, respectively.  

 

4. Experimental section   

4.1 Detrmination of phyto-nutrients 

Moisture content was determined by (AOAC method,1984)
8
. Fe, Cu, Mn contents in the di-acid 

(20:10 = Conc. HNO3 : HClO4) digested samples of the two species were determined separately by using 

Atomic Absorption Spectrometer (AAS), Perkin Elmer AAnalyst-200 at respective wavelengths 248.33nm, 

279.48 nm and 324.80 nm against the respective standard solutions of these elements. Sodium, potassium 

were determined by Emission Flame Photometer (Chemito Flame Photometer-120 ) as described by Ranganna 

(1986)
9
. Content of phosphorus (AOAC method, 1984),

8
 total free amino acid

10,11
 at 570 nm against standard 

Leucine (Loba Chemie), total sugar (Anthrone method) at 630 nm against standard D(+)–Glucose(Glaxo), 

total free and bound phenols at 650 nm against standard Catechol (Glaxo) and 
 
tannin (Folin–Denis method) at 

700 nm against standard tannic acid(Glaxo) were determined following the procedures described by using 

UV–VIS Chemito Spectra Scan-2600. DPPH (1,1-diphenyl-2-picrylhydrazyl) radical scavenging assay of 

chloroform, methanol extracts and isolated compounds of the two plant species were measured according to 

Blois method (1958).
7,12,13 

 

4.1.1 Determination of Moisture 

6.3855 g and 6.3666 g of fresh leaves of P. pubinervius, free from unwanted materials like dust particles, dew 

drops, etc. were accurately weighed, heated at 70
0
C overnight to get a constant weight. Percent loss on drying 

(LOD) with reference to sample weight was reported as moisture content.      

                                 LOD(g) × 100 

Moisture (%)  =                         

                              sample weight (g)  

  

                      = 70.145%   

 

4.1.2 Determination of P   
0.5g of powder sample was accurately weighed in a 100ml volumetric flask, digested into a colourless 

solution using (conc.HNO3 – HClO4, 2:1) and the volume was made up with double-distilled water and then, 

filtered through Whatmann no.1 filter paper into another flask. The digested sample was reserved for further 

analysis. 
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Preparation of Ammonium molybdate-ammonium vanadate reagent:  22.5 g of Ammonium molybdate was 

dissolved in 400 mL water and 1.25 g of ammonium-metavanadate was dissolved in 300 mL boiling water. 

The two solutions were mixed in 1 L volumetric flask, cooled to room temperature, 250 ml conc. HNO3 was 

added  and volume was made up with water.  

0.2195g of analytical grade KH2PO4 was dissolved in distilled water taken in 1L volumetric flask. The 

volume of the flask was made up to the mark with water to get a 50 ppm standard solution. 0, 1, 2, 3, 4, 5 ppm 

of the standard solution was transferred into 50 mL volumetric flasks separately, 10 mL of vanado-molybdate 

reagent was added to each flask, vortexed well  and then, the volume of the flask was made up with  water. 

The flasks were kept aside for 30 minutes to develop a stable yellow colour. 5 ml of the digested sample  was 

transferred to a 50 mL volumetric  flask, 10 mL of vanado-molybdate reagent was added and, then, diluted to 

the mark with distilled water. P µg/g was measured at 420 nm by using UV-VIS Double beam 

spectrophotometer  and P content in the plant extract was calculated as follows: 

  concentration(µg) × final volume(ml) × dilution factor   

P µg/g =  

                                           sample weight(g)    

 

                   1.549 × 100 × 10 × 10
2
 

             =   

                    0.5 × 10
3
                                                             

             = 309.8 mg/100 g 

 

4.1.3 Determination of Sodium and Potassium 
Principle: Elements like Na, K,and  Ca are determined by Emission Flame Photometer using different 

corresponding filters. The Principle of this method is that atoms of elements, like Na, K, and Ca are excited by 

absorbing flame to the higher energy level and such atoms release energy with a wave length specific for the 

element under examination on returning the ground state. The intensity of radiation of wave length is directly 

proportional to the concentration of atoms of that element.  

Preparation of standard solution: 1000 ppm Na standard stock solution was prepared by dissolving 2.541 g 

analytical grade NaCl in 1 litre volumetric flask with DD water.  

1000 ppm K standard stock solution was prepared by dissolving 1.906 g of analytical grade KCl  in 1 litre 

volumetric flask with DD water.    

10 ml of both the stock solutions was diluted to 100 mL in two separate 100 ml flasks with water to 

get 100 ppm solutions. From the 100 ppm Na stock solution, 1, 5, 10 ppm standard solutions were prepared in 

25 mL volumetric flasks. A standard graph of the standard solutions was prepared. 5 ml of the digested 

sample was diluted to 25 mL  in a volumetric flask with distilled water, aspirated into the Flame Photometer 

and mean of triplicate readings was noted.  

 

Estimation of Na  
                                                con(µg) × final vol(ml) × dilution factor  

                          Na µg/g  =              

                                                         sample weight(g) 

 

                                                  3.333 × 100 × 5 × 10
2
 

                                         =           

                                                     0.5 × 10
3
 

                                         = 333.3 mg/ 100g 

 



  
 
 
 

290 Ashalata Nepram,
 
Rajkumar S. Yumnam,

 
Warjeet S. Laitonjam

 

 

International Journal of Engineering Technology Science and Research 

IJETSR 

www.ijetsr.com 

ISSN 2394 – 3386 

Volume 4, Issue 3 

March  2017       

Similarly, from the 100ppmK stock solution, 1, 5, 10 ppm standard solutions were prepared in 25 mL 

volumetric flasks and a standard graph was prepared. 1 mL of the digested sample was diluted to 25 mL in a 

volumetric flask with distilled water, aspirated into the Flame Photometer and mean of triplicate readings was 

noted.   

 

Estimation of K 

                     con(µg) ×  final volume(ml) × dilution dilution factor x 10
2 

    K µg/g =  

                                             sample weight(g) 

 

                                                    7.233 × 100 × 25                                                 

                                      =                                  

                                                         0.5 × 10
3                                                                                    

                                      = 3616.5 mg/100 g 

                                                                                                                                                                       

4.1.4 Determination of Fe, Cu & Mn (Atomic Absorption Spectrometer) 

Atomic absorption spectroscopy involves the study of  radiation in the u-v region by neutral atoms in 

the gaseous state. In this technique, the sample is first converted into an atomic  vapour.  The absorption of 

radiation by atomic vapour is measured at a selected wavelength which is characteristic of the element to be 

determined. The measured absorbance is proportional to the concentration. Since it is an absorption process, 

Beer’s law applies.       

A standard linear curve was drawn of each element to be determined using the standard solution. The 

digested plant samples were fed separately into atomic absorption spectrometer and the absorbance readings 

were recorded at respective wavelengths, 248.33, 324.80 & 279.48 nm that correspond to Fe, Cu & Mn, 

respectively.   

                      Conc (µg) × final volume (mL) x 10
2 

M µg/g =  

                          sample weight (g) 

                                       3.01 × 10
2
 × 10

2
                                                                  

 

                                 =     

                                         0.5 × 10
3
                                                                              

                        
                       

 

                                      

                               =   60.2g/100 g                                                                 

                                          

                                        0.07 × 10
2 
× 10

2
                   

              Cu content  =                                                                                                       

                                           0.5 × 10
3 
                                                                  

                                  = 1.4 mg/100 g                                                                               

 

                                             2.79 × 10
2
 × 10

2  

                Mn content =    

                                                     0.5 × 10
3 

                                                        

                                    = 55.8 mg/100 g             

                                               

4.1.5 Determination of Total free Amino acid 
Total free amino acid was determined by Moore & Stein method. Reagents :  80% ethanol;  0.2 M 

citrate buffer (p
H
 5); Ninhydrin reagent; diluent  solution( propanol – water, 1:1); standard Leucine(Loba 

Chemie). 

Extraction  of  sample: Exactly  weighed  0.100g  of  dry  powder  plant  material taken in a  mortar 

and   pestle was crushed with  3ml  of  80%  ethanol, and the supernatant was  collected  in  a  dry  cleaned  

test  tube. 3  times  extraction was done and  all the supernatants  were  transferred  to  the same  test  tube  
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and  then  centrifuged. The  supernatant  was  transferred  to  a  25ml volumetric  flask,  volume was made 

upto  the  mark  with  80%  ethanol while the residue  at  the  bottom  of  the  test  tube was  dried  in  the oven  

at  55
0
C overnight  and  then  cooled  to  room  temperature. 

The supernatant was distributed in cryobhiles (5ml each) and stored  at - 20
0
C  until  use. 0.1ml of  the  

supernatant was  transferred  to  a  test tube  and  D.D.water  was  added  to  make  2.5 ml 0.5 ml of freshly  

prepared  ninhydrin  reagent  was  added, shaken  well  and  then , heated  in  a  boiling  water bath  for  20 

mins . 2ml of  diluent  solution was  added  while  heating  on  the  water bath. The  tube  was  heated  on  the  

water bath  further  for  15 mins  and  cooled  immediately  in  tape water to room  temperature. Absorbance  

was  measured  at  570 nm in UV-VIS spectra scan. Quantity of total free amino  acid  was  determined  

against  the  standard  curve of standard  leucine.   

1ml of  the supernatant  was  taken  in  a  test  tube  and   evaporated  near  to  dryness  on  a  boiling  

water bath, added 5ml of water. This ethanol free solution (water extract) was reserved for sugar estimation.                                                                                                                                              

                                                                       con(µg) × final volume(ml) 

Total free Amino acid content(µg/g) =  

                                                                       sample weight(g) × aliquot(ml) 

                                                         

                                                              21.250 × 25 × 10
2
 

                                                 =                                            =  5312.50 mg/100 g 

                  0.1 × 0.1 × 10
3
             

 

 

4.1.6 Determination of Total Sugar by Anthrone method
 

Reagents: Anthrone reagent was prepared by dissolving 300mg of Anthrone in 150 ml of conc.H2SO4 ; D – 

(+) – Glucose(Glaxo). 

0.2ml of water extract(previous experiment, Determination of total free Amino acid) taken in a test tube was 

diluted to 1ml with water, added with 4 ml of freshly  prepared  Anthrone  reagent and then, the tube was 

cooled in an ice bath. The tube was heated for 8 mins on a boiling water bath and then, cooled in tape water to 

room temperature. Absorbance  was  measured  at  630nm in UV-VIS Chemito spectra scan. Quantity of sugar 

was determined against  the  standard  curve  of  standard  sugar  D-(+)-Glucose (Glaxo). 

                                      con(µg) × final volume(ml) ×dilution factor  

Total Sugar(µg/g) =  

                                            sample weight(g) × aliquot(ml)     

 

                                             4.352 × 25 × 5 × 10
2
  

                                 =                                         = 2720 mg/100 g 

                                                 0.1 × 0.2 × 10
3
                            

                                    
 

4.1.7 Determination of Total free Phenol by Folin-Ciocalteu method 

Reagents  required: 20% Na2CO3; FCR(Folin-Ciocalteu reagent); Standard catechol solution(100mg catechol 

dissolved  in  100ml double distilled water). 

Estimation:  0.1ml of  water  extract (from the experiment, Determination of total free Amino acid) transferred 

to a dry  test tube  was  made  to  2.5ml with water and then, 0.5ml of FCR was added. After 3 minutes, 2ml of 

20% Na2CO3  solution  was  added and shaken well.  The tube containing  the solution mixture  was heated on 

boiling water bath for1min exactly and  then,  cooled in a running  tape  water  to  room  temperature. 

Absorbance was measured  at  650nm  in  U V-VIS Chemito spectra  scan. Phenol  value  was  calculated  

against  the  standard  curve  of  standard  catechol  solution(Glaxo).                                                          

                                               con(µg/g) × vol(ml) × dilution factor 

Total free phenol (µg/g)  =  

                                              sample weight(g) × aliquot(ml) 
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                                                     2.257 × 25 × 5  

                                          =   = 28.212 mg/100 g 

                                                    0.1  ×  0.1 × 10
3
                                                      

 

4.1.8  Determination of Bound phenol 

 Reagents: O.5M NaOH solution; 20% Na2CO3 solution; Folin–Ciocalteu reagent; SDS; Standard catechol 

(Glaxo).  

Extraction of sample: Dry powder plant material (100 mg) taken in a mortar was ground well with 4mL of 3% 

SDS solution, centrifuged (5 min) and the residue was collected. The residue was washed with SDS (4 mL), 

double-distilled water (2 x 4 mL), EtOH (2 x 4 mL), ether (2 x 4 mL) and centrifuged. The residue was dried, 

transferred to another test tube and suspended in 0.5M NaOH solution (3 mL) overnight and, then, centrifuged 

(5 min) thereby saving the supernatant  for bound phenol estimation.  

Estimation: 0.1mL of the supernatant was diluted to 2.5mL with double-distilled water in a test tube, mixed 

with 0.5 mL of freshly prepared Folin–Ciocalteu reagent and then, left for 3 mins. 2ml of 20% Na2CO3 

solution was added, vortexed well, exposed on boiling water-bath for1min exactly and then, cooled to room 

temp under running tape-water. Absorbance of the colored complex was measured with UV-VIS Chemito 

spectra scan at 650nm. Bound phenol concentration of the plant digests were calculated against the standard 

catechol curve.  

                                        con(µg) × final volume(ml)  

Bound phenol (µg/g) =  

                                              sample weight(g)                  

                     

                                             10.253 × 3 × 10
2  

                                        =                                      

                                                      0.1× 10
3 

                               

                                       = 30.759 mg/100 g 

  

4.1.9 Determination of Tannin (Folin-Denis method)
 

Folin-Denis reagent: 100 mg of sodium tungstate and 20g of phosphomolybdic acid were dissolved in 750 ml 

water in 1L volumetric flask and 50 ml of phosphoric acid was added. The mixture was refluxed for 2 hours 

and volume of the flask was made up to the mark with water. The reagent was insulated to protect from UV 

light. Sodium carbonate solution (35%): 350 g of anhydrous Na2Co3 was dissolved in 1 litre water at 70-80
0
C, 

allowed to stand overnight and then, filtered through glass wool. Standard Tannic acid solution: Accurately 

weighed 100mg of Tannic acid taken in a 100ml volumetric flask was dissolved in water and the volume was 

made up with water. 

Estimation:  0.5 ml of water extract (from the experiment, Determination of total free Amino acid) was diluted 

to 1ml with water in a dry test tube , 0.5 ml of Folin-Denis reagent and 1 ml of 35% Na2CO3 solution were 

added and then, vortexed well. The volume was raised to 10 ml with  water and left for 30 minutes. 

Absorbance of the solution was read at 700nm in UV-VIS spectra scan. Quantity of tannin present in the 

extract was calculated against the standard curve drawn with Tannin acid (Glaxo). 

                            con(µg) × final volume(ml) × dilution factor 

Tannin (µg/g) =  

                                    sample weight(g) × aliquot(ml) 

 

                                           7.587 × 25 × 5 × 10
2
                                                                               

 

                              =                                                   

                                                0.1 × 0.5 × 10
3 

                                                      

                     = 1896.75mg/100 g   
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4.2 Free Radical Scavenging Potentials: DPPH Radical Scavenging Activity  
           The free radical scavenging activities of the crude extracts and isolated active principles were measured 

according to Blois method (1958). This method is based on the reduction of methanolic DPPH in the presence 

of a hydrogen donating antioxidant. Used as a reagent, DPPH evidently offers a convenient and accurate 

method for titrating the oxidizable groups of natural or synthetic antioxidants (Cao et al. 1997). The 

adsorption and intense violet DPPH solution was reduced by an antioxidant compound. Lowering absorbance 

of the reaction mixture inferred higher free-radical scavenging effect. Each compound (3ml. at 0.025g/ml) was 

mixed with DPPH (Sigma) solution (45µg/ml) in HPLC grade methanol (Merck), vortexed well at room 

temperature and was left standing for 10 mins  exactly and the absorbance was measured at 517nm 

spectrophotometrically. A solution of BHT (Butylated hydroxy toluene, Sigma) of 125 µg/ml in MeOH was 

used as reference and the methanol without DPPH as a blank solution. Radical scavenging activity was 

calculated on percentage basis using the following equation,  

         Scavenging activity (%) = (A0 – A10)/ (R0 – R10) × 100,  

where, A0 and A10 are the absorbance values of (DPPH + Sample) solution at 0 min. and 10 min., respectively. 

R0 and R10 are the absorbance values of (DPPH + BHT) solution at 0 min. and 10 min., respectively.  

 

4.3 Conclusion 

Investigation on the phyto-nutrients of the leaves of Phlogacanthus pubinervius, moisture contents, contents 

of iron, copper, manganese,  phosphorus, sodium, potassium, total amino acid, total free phenol and bound 

phenol, and tannin was reported and was found to have high nutritional value. Relatively high level in the 

scavenging activity of the methanolic extract of the leaves of P. pubinervius suggests a good agreement with 

the phyto-nutrients of leaf decoction of the plant, traditionally used  for curing jaundice. 
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