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In this study, we report isolation of flavonoids, viz., 3-O-methylquercetin, tangeritin, luteolin-7-O-glucoside, luteolin, 
apigenin-7-O-glucoside, apigenin-8-C-glucoside, luteolin-8-C-glucoside, luteolin-6-C-glucoside, diosmetin and catechin 
from the methanolic extract of Hyparrhenia hirta employing high performance liquid chromatography and liquid 
chromatography-electrospray ionization-tandem mass spectrometry. The total phenolic content of H. hirta extract was 
105.58 ± 0.1 mg gallic acid equivalents/g of plant extract while the total flavonoid content was 45.20 ± 0.2 mg quercetin 
equivalents/g of plant extract and the total condensed tannin were 72.35 ± 0.7 mg catechin equivalents/g of plant extract by 
reference to standard curve. The antioxidant activity was assayed through the antioxidant capacity by phosphomolybdenum 
assay, the reducing power assay and the radical scavenging activity using 2,2-diphenyl-1-picrylhydrazyl method. The extract 
showed dose dependant activity in all the three assays.  
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Herbal medicinal products are useful therapeutic 
options providing a safer form of therapy, and in 
many instances, clinically effective specific 
remedies1. There has been consistent interest among 
researchers in finding antioxidants from commonly 
available green leafy vegetables and fruits, which 
though underexploited in most cases, possess a 
tremendous potential to treat the deadly diseases of the 
modern world. Extracts Coccinnia grandis L. leaf and 
sorghum have been reported to exhibit antioxidant and 
radical-scavenging activities2,3. Phenolic compounds 
from plant extracs have been shown to protect cells 
against the oxidative damage caused by free radicals4. 
Such properties are attributed to the conjugated ring 
structures and hydroxyl groups present in them5. 
Increased production of oxygen species and a reduced 
level of antioxidant system results in cell damage, and 
thereby leads to a variety of diseases6. The role of 
exogenous antioxidants in the prevention and 
treatment of various diseases has considerably 
attracted the attention of researchers worldover5-8.  

Exogenous antioxidant compounds may exert 
beneficial action upon systems which have been 

deprived from sufficient amounts of endogenous 
antioxidants as in some cardiovascular diseases, 
tumors, inflammation, ulcer and aging8. Tocopherol, 
vitamin C, carotenoids and flavonoids found in many 
terrestrial plants are good sources of antioxidants9. 
Evaluation of antioxidant and antiradical activities of 
plant products cannot be carried out accurately by any 
single universal method or extraction solvent system 
due to the complex nature of the phytochemicals 
present in them10,11. Numerous tests have been 
proposed to evaluate and estimate different aspects of 
antioxidant potency of plant components12. They can 
be categorized into two groups: assays for radical-
scavenging ability; and assays for their ability to 
inhibit lipid oxidation under accelerated aging 
conditions. In fact, the features of an oxidation 
process are a substrate, an oxidant and an initiator, as 
well as intermediates and final products13. 
Measurement of any of these parameters can be used 
to assess antioxidant activity14.  

Flavonoids are known to possess neuro-protective, 
anti-inflammatory effects, anticancer, anti-genotoxic 
and antiglycative activities, which are basically 
related to their antioxidant properties15. Hyparrhenia 
hirta (Thatching grass), a tufted perennial grass 
growing up to 1.5 m in height, is rich in natural 
antioxidants. It is distributed mainly along the 
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Mediterranean and across the African continent16.  
H. hirta grows in Tunisia in higher densities in central 
and southern parts of the country17. Though isolation 
of triterpenes, a β-ketone and phenolic derivatives18 
from H. hirta have been reported flavonoids from 
them have not been studied in detail. Therefore, in the 
present work we analyzed the flavonoid composition of 
the methanolic extract of H. hirta using the HPLC and 
LC-ESI-MS techniques and evaluated its antioxidant 
properties by different in vitro test systems. 
 

Materials and Methods 

Chemicals and materials―All chemicals such as 
aluminium trichloride (AlCl3), ascorbic acid, butylated 
hydroxytoluene (BHT), catechins, 2,2-diphenyl-1-
picrylhydrazyl (DPPH), Folin–Ciocalteu phenol 
reagent, gallic acid, quercetin, sodium carbonate 
(Na2CO3) and vanillin used in this study were 
purchased from Sigma Chemicals Co. (St. Louis, MO, 
USA). 

Preparation of plant extract―Aerial parts of  
H. hirta plants growing near Sfax were collected in 
November 2012 and stored at room temperature in a 
dry place until use. A voucher specimen authenticated 
by Prof. Mohamed Chaieb (Faculty of Science, Sfax 
University), was deposited at the Faculty of Pharmacy 
(Monastir, Tunisia). The stored samples were washed 
in running water, dried in the shade to ambient 
temperature until total dehydration. The dried aerial 
parts of plants were blended into fine powder and 
stored in dark. For preparation of extract, the 
powdered aerial parts of plant were charged into 
Soxhlet extractor (hot extraction). The interfering 
chlorophyll was removed by pre-extraction with 
dichloromethane. The remaining was then extracted 
with methanol for 48 h. The extract was filtered with 
N°1 Whatmann Millipore filter paper (0.45 µm Ref 
HAWPO4700, MA, USA) and concentrated into a 
small volume to remove the entire methanol using 
rotary evaporation (Büchi Rotavapor, Büchi 
Laboratories, Switzerland) at 40 °C under vacuum. 
The yield of extraction was determined. The small 
volume was later freeze-dried. All the dried extracts 
were preserved in the refrigerator until further use. 

Identification of flavonoid compounds using HPLC 
and LC-ESI-MS―For liquid chromatographic (LC) 
system, we used an Agilent 1100- series binary pump 
system installed with a G1322A degasser, a G1312A 
pump, a G1313A autosampler and a G1316A oven 
(Agilent Technologies, Palo Alto, CA, USA). 

Chromatographic separation was carried out on  
a Zorbax StableBond Analytical SBC18 column  
(4.6  250 mm, 5 μm; Agilent Technologies). The 
binary solvent system was made up of 0.1 % aqueous 
formic acid and methanol/acetonitrile (1:1)19. The 
conditions for analyzing the methanolic extract of  
H. hirta were: 0–4 min, 20% acetonitrile (B); 4–50 min, 
20–80 % B; 50–55 min, 80 % B; 55–65 min, 80–20 % B 
followed by 10 min of linear gradient 20 % B. The 
flow rate was 0.3 ml/min in 35 °C column temperature 
with an infusion volume, 10 μl in each experiment. 
The chromatographic data were collected and 
controlled using a ChemStation, Rev.B.0301. Spectral 
data were collected (200–400 nm, 2 nm resolution) 
for the entire progression and the flavonoids were 
separated by extracting each chromatogram at 350 nm 
and 320 nm. Tandem mass spectrometry (MS/MS) 
experiments were conducted using ion trap mass 
spectrometer (LC/MSD Trap XCT) equipped with an 
electrospray ionization source G1948A operating in 
positive ion mode (ESI+). The electron spray voltage 
was set at 5.2 kV with source temperature at 500 °C. 
The diode array detection (DAD) was set at 140 254, 
280 and 350 nm to provide real time chromatograms 
and the UV/Vis spectra from 190 to 650 nm were 
recorded for plant component identification. Mass 
spectra were simultaneously acquired using 
electrospray ionization in the positive (PI) and 
negative ionization (NI) modes, at low (70 V) and 
high fragmentation voltages (250 V) for both 
ionization modes. For brevity, the high and low 
fragmentation voltages of the PI and NI modes will be 
identified as PI250, PI70, NI250, and NI70 in the text. 
The mass spectra were recorded for the range of m/z 
100–1000 with a step size of 0.06 amu as done by  
Lee et al.19. The LC system was directly connected 
with MSD without stream splitting. 
 
Antioxidant activities in H. hirta extract 

Determination of total phenolic content in  
H. hirta―The total phenolic content in methanolic 
extract was determined with Folin-Ciocalteau reagent 
using the method of Chen et al.20. Different 
concentrations of gallic acid were prepared in 
methanol, and their absorbance was recorded at  
750 nm. The diluted sample of 100 L was added to  
2 mL of 2% Na2CO3 aqueous solution followed by 
100 L of 50% Folin-Ciocalteau reagent after 2 min. 
The resultant mixture was shaken and then incubated 
at room temperature for 30 min in dark. The 
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absorbance of all samples was measured at 750 nm. 
Gallic acid was used to prepare a standard curve  
(0.05–0.5 mg/ml; y=8.6286x; r2=0.9976, where ‘y’ 
represented the absorbance, and ‘x’, the 
concentration). The results were expressed in 
milligrams gallic acid equivalents per gram of extract 
(mg GAE/g extract). 

Determination of total flavonoid content in  
H. hirta―The total flavonoid content in methanolic 
extract was determined according to Djeridane et al.21, 
that based on the formation of a complex flavonoid–
aluminium, having the maximum absorbance at  
430 nm. About one mL of diluted sample was mixed 
with one ml of 2% aluminium trichloride (AlCl3) 
methanol solution, incubated at room temperature for 
15 min, and the absorbance of the reaction mixture 
was measured at 430 nm. Quercetin was used for 
standard curve construction (0.05–0.5 mg/ml; 
y=13.365x; r2=0.9819, where ‘y’ depicted absorbance 
and ‘x’, the standard concentration). The total 
flavonoid content was expressed in milligrams of 
quercetin equivalents per gram of extract (mg QE/g 
extract). 

Determination of condensed tannin content in  
H. hirta―The condensed tannins were determined 
according to the method of Julkunen-Titto22. An 
aliquot of extract (50 μL) or a standard solution was 
mixed with 1.5 ml of 4 % vanillin (prepared with 
MeOH), then 750 μL of HCl (12 M) was added. The 
well-mixed solution was incubated in dark at ambient 
temperature for 20 min. Absorbance against blank 
was determined at 500 nm. Catechin was used to 
make the standard curve (0.05–0.5 mg/ml; y = 6.346x; 
r2 = 0.99, where ‘y’ was the absorbance, and ‘x’, the 
standard concentration). The results were expressed as 
milligrams of catechin equivalents by gram of extract 
(mg CE/g extract). 

Determination of total antioxidant capacity by 
phosphomolybdenum method―The antioxidant 
activity of the extract was evaluated by the 
phosphomolybdenum method as described by Prieto 
et al.23. The assay is based on the reduction of  
Mo (VI) to Mo (V) by the extract and the subsequent 
formation of a green phosphate/Mo (V) complex at 
acid pH. About 0.3 ml of methanolic extract was 
combined with 3 ml of reagent solution (0.6 M 
sulfuric acid, 28 mM sodium phosphate and 4 mM 
ammonium molybdate). The three tubes containing 
the reaction solution were incubated at 95 °C for  
90 min, and the absorbance was measured at 700 nm 

using a spectrophotometer UV–Vis against blank after 
cooling to room temperature. Methanol (0.3 mL) was 
used as the blank. The experiment was performed in 
triplicates. A standard curve was prepared using 
various concentrations of vitamin E. 

Ferric-reducing antioxidant power assay―The 
Oyaizu method (1986) was used to evaluate the 
reducing power of methanolic extracts24. Extract 
(1mg/mL) was mixed with 2.5 mL of 0.2 M sodium 
phosphate buffer (pH=6.6) and 2.5 mL of potassium 
ferricyanide, 1% (K3Fe(CN)6), and incubated in a 
water bath at 50 °C for 20 min. After cooling to room 
temperature, 2.5 mL of 10% trichloroacetic acid was 
added to the mixture, centrifuged at 650  g for  
10 min, and the supernatant (2.5 mL) was mixed with 
2.5 mL of distilled water and 0.5 ml of ferric chloride 
solution 0.1%. The absorbance of the mixture was 
measured at 700 nm. Higher absorbance mixture 
indicates higher reducing power of the extract.  
A standard curve was prepared using various 
concentrations of vitamin E. 

DPPH free radical scavenging activity―The 
scavenging effect for DPPH radical was evaluated 
according to Brand-Williams et al.25. Briefly, 2 mL  
of 0.1 mM DPPH methanol solution was added  
to a 1.0 mL of either methanol solution of extract 
(sample) or methanol (control). The mixtures were 
vortexed for 1 min and left to stand at room 
temperature in dark. After 30 min, absorbance was 
read at 517 nm. Radical-scavenging activity (RSA) 
for DPPH free radical is calculated by the equation: 

1001 
Control

sample

A
A . 

where the Acontrol is the absorbance of the methanol 
control and the Asample is the absorbance of the extract. 
Synthetic antioxidant, BHT, was used as a positive 
control. Bleached DPPH solution, prepared by adding 
2 ml of 0.1 mM DPPH solution to 1 mL of BHT 
solution was used as blank. DPPH radical-scavenging 
activity was calculated as the concentration that 
scavenges 50% of DPPH free radical, and has thus, 
RSA = 50% (IC50).  
 

Results and Discussion 

Identification of flavonoids in extract from  
H. hirta―The HPLC-DAD chromatogram at 350 nm 
(Fig. 1) shows flavonoids identified in H. hirta. The 
retention times (tR), UV λmax values, and the molecular 
ions of the flavonoids are listed in Table 1 for each 
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peak. By referring to the reported data of the 
chromatograms, [a full UV/V (190-600 nm) and mass 
spectra (counts vs. m/z for 100-1000 amu) for each 
peak], some flavonoids could be identified. For peak 
1, the positive HPLC spectrum gave a molecular  
ion at m/z 317.8[M+H]+. The UV spectrum showed 
characteristic flavones absorption at 264 and 356 nm. 
It was identified as 3-O-methylquercetin (Table 1). 

In the mass spectrum at 14.9 min retention time, 
the corresponding ion at m/z 370.7 (peak 2) could  

be a de-protonated form of a compound with  
such molecular mass. The UV spectrum showed 
characteristic flavones absorption at 270 and 322 nm. 
These could be tangeritin with respect to the retention 
time and mass spectra standards26. The ions detected 
in the mass spectrum for 15.2 min chromatographic 
peak (peak 3) were: m/z 260.8 and 239.9. The MS2 
spectrum obtained by fragmentation of the ion m/z 
239.9 presented the m/z value 222.9, however, the 
peak 3 could not be identified.  

 
 

Fig. 1―HPLC-DAD chromatogram at 350 nm of methanolic extract of Hyparrhenia hirta. Details are given in table 1. 
 

Table 1―Flavonoid compounds identified from Hyparrhenia hirta 

Peak 
no. 

tR (min) Mw (Da) λmax (nm) Base peak 
m/z 

Main fragment ions MS 
m/z 

Main fragment ions MS2 
m/z 

Compound 
identification 

1 5.8 316.24 264; 356 317.8 [M+H]+ 317.8: 218.8; 155.8; 
139.9 155.8: 137.9; 74.1 3-O-methylquercetin 

2 14.9 372.32 270; 322 370.7[M-H]- 370.7: 238.8 370.7: 220.8; 194.8; 176.9 Tangeritin 
3 15.2 - - - 260.8; 239.9 239.9: 222.9 Unknown 

4 16.7 448.38 270; 348 448.6[M-H]- 448.6: 384.7; 242.8; 
186.8 

384.7: 286.8; 266.6; 241.9; 
176.9; 151.9 

Luteolin-7-O-glucoside 
(cynaroside) 

5 17.8 286.24 270; 348 288.8[M+H]+ 288.8: 255.8; 240.8; 
218.8; 196.9; 134.9 

196.9: 178.9; 160.9; 146.8; 
134.9; 108 Luteolin 

6 18.2 432.10 270; 340 432.6[M-H]- 432.6: 270.8 432.6: 270.8 Apigenin-7-O-
glucoside (cosmosiin) 

7 20.2 432.10 270; 338 430.7[M-H]- 430.7: 394.8; 342.9; 
270.8 394.8: 376.9 Apigenin-8-C-glucoside 

(vitexin) 

8 20.4 448.38 270; 338 448.6[M-H]- 448.6: 412.7; 394.8; 
382.7; 326.9; 284.8 412.7: 368.6; 234.7; 218.7 Luteolin-8-C-glucoside 

(orientin) 

9 20.9 448.38 270; 338 448.6[M-H]- 448.6: 412.7; 382.7; 
326.9; 284.8 326.9: 228.8 Luteolin-8-C-glucoside 

(orientin) 

10 21.3 448.38 270; 348 448.6[M-H]- 448.6: 412.7; 382.7; 
326.9; 284.8; 238.8 326.9: 228.8 Luteolin-6-C-glucoside 

(isoorientin) 

11 25.5 300.24 250; 348 300.8[M+H]+ 300.8: 278.9 300.8: 298.8; 282.8; 254.9; 
222.9 Diosmetin (chrysoeriol) 

12 26 290.27 276 291[M+H]+ 291: 248.9; 204.8 291: 258.9; 240.9; 176.9 Catechin 
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The UV absorption bands at 270 and 348 nm of 
peak 4 suggest the presence of luteolin. The molecular 
ion of peak 4 was 448.6[M-H]- and the m/z was 449.6, 
suggesting that it could be luteolin 7-O-glucoside27. 
Peak 5 resembles luteolin28 as shown by the UV λmax 
at 270 and 348 nm and molecular ions at m/z 
288.8[M+H]+. The [M+H]+ ion at m/z 432.6 was 
detected and the fragmentation yielded the aglycone 
apigenin at m/z 270.8. However, an ion with equal 
fragmentation pattern was detected at 18.2 min 
retention time. The UV spectrum of peak 6 with 
maximum absorption at 270 and 340 nm, suggests 
that it could be related to apigenin as it matches with 
apigenin-7-O-glucoside. The peak 7 with maximum 
absorption at 270 and 338 nm was apigenin-8-C-
glucoside29 as revealed by the relative molecular ions 
at 430.7[M-H]- and the m/z 431.7. 

Peaks 8 and 9 displayed identical UV spectra with 
maxima at 270 and 338 nm and gave [M-H]- ions at 
m/z 448.6. They were identified as luteolin-8-C-
glucoside29. The ions detected in the mass spectrum 
for 21.3 min chromatographic peak (peak 10) were: 
m/z 448.6, 412.7, 382.7, 326.9, 284.8 and 238.8. The 
MS2 spectrum obtained by fragmentation of the ion 
m/z 326.9 presented the following m/z values: 326.9 

and 228.8 hinting that the peak 10 could be luteolin-6-
C-glucoside28. Peak 11 was identified as diosmetin by 
comparison with an authentic sample. The peak 12 
with molecular ion 291[M+H]+ and the m/z, 290 and 
maximum absorption at 276 was catechin30.  

The identification of the isolated flavonoids was 
achieved using MS with fragmentation of the ions 
detected. The identified compounds were: 3-O-
methylquercetin, tangeritin, luteolin-7-O-glucoside 
(cynaroside), luteolin, apigenin-7-O-glucoside 
(cosmosiin), apigenin-8-C-glucoside (vitexin), 
luteolin-8-C-glucoside (orientin), luteolin-6-C-
glucoside (isoorientin), diosmetin (chrysoeriol) and 
catechin. 

The antioxidant activity of putative antioxidants 
could be attributed to various mechanisms, including 

prevention of chain initiation, binding of transition 
metal ion catalysts, decomposition of peroxides, 
prevention of continued hydrogen abstraction, 
reductive capacity and radical scavenging31.  

Determination of total phenolic, flavonoid and 
condensed tannin contents in H. hirta― 
The extraction yield of H. hirta methanolic  
extract was 22.56 %. The total phenolic, flavonoid 
and condensed tannin contents of H. hirta  
methanolic extract were examined and are presented 
in Table 2.  

The methanolic extract showed high amounts  
of phenolic and flavonoid compounds. The  
study revealed that the total phenolic content was 
105.58 ± 0.1 mg GAE/g extract. The levels of total 
phenolics determined by this method were not 
absolute measurements of the amounts of phenolic 
compounds, but were based on their chemical 
reducing capacity relative to gallic acid. The phenol 
antioxidant index is a combined measure of the 
quality and quantity of antioxidants in vegetables32. 
Here, the total flavonoid content in methanolic extract 
was estimated at 45.20 ± 0.2 mg QE/g extract.  
These amounts were comparable with results 
described earlier for other extracts of plant 
products33,34. Sharififar et al. reported that the  
rich-flavonoids plants could be a good source of 
antioxidants that would help to increase the  
overall antioxidant capacity of an organism  
and protect it against lipid peroxidation35. The results 
of the present study suggest that phenolic acids  
and flavonoids could be the major contributors for  
the antioxidant activity to display characteristic 
inhibitory patterns toward the oxidative reaction  
in vitro and in vivo. Besides, the condensed tannin 
(proanthocyanidines) content of extract of H. hirta 
was 72.35 ± 0.7 mg of catechin equivalents/g of plant 
extracts. The phenolic and flavonoid compounds 
found in plants are the source of several biological 
activities including antioxidant and antimicrobial 
properties36,37. 

Table 2―Total phenolic, flavonoid and condensed tannin contents in Hyparrhenia hirta methanolic extract 
[Values represent the means of three replicates±SE] 

Samples Extraction yield (%)a Content 

  Total phenols 
(mg GAE/g extract ) 

Total flavonoids 
(mg QE/g extract) 

Condensed tannins 
(mg CE/g extract) 

Methanolic extract 22.56 % ± 0.01 105.58 ± 0.1 45.20 ± 0.2 72.35 ± 0.7 

GAE, gallic acid equivalents; QE, quercetin equivalents; CE, catechin equivalents 
aExtraction yield (in percent)=(sample extract weight/sample weight)×100 
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Antioxidant activities in H. hirta methanolic 

extract 

Determination of total antioxidant capacity by 
phosphomolybdenum method―It is the routine 
method used to assess the total antioxidant capacity of 
extracts. In the presence of extracts, Mo (VI) is 
reduced to Mo (V) and forms a green colored 
phosphomolybdenum V complex, which shows 
maximum absorbance at 700 nm. The total antioxidant 
activity of the extract was shown in Fig. 2A. The 
methanolic extract showed concentration dependent 
antioxidant activity. This high antioxidant activity of 
methanolic extract of H. hirta could be due to the 
presence of phytochemicals such as phenolic 
compounds. Recent studies have shown that many 
flavonoids and related polyphenols contribute 
significantly to the phosphomolybdate scavenging 
activity of medicinal plants35.  

Reducing power assay of methanolic extract of  
H. hirta―The antioxidant potential of the methanolic 
extract was also estimated using the method of 
potassium ferric cyanide reduction. The yellow color 
of the solution changes during the test to various 
shades of green and blue depending on the reducing 
power of the extract.  

In the reducing power assay, the presence of 
antioxidants in the samples would result in the 
reduction of Fe3+/ferric cyanide complex to ferrous 
form by donating an electron. Previous reports 
suggested that the reducing properties have been 
shown to exert antioxidant action by donating of a 
hydrogen atom to break the free radical chain38. 
Increasing absorbance at 700 nm indicates an increase 
in reducing ability. The reducing power of the extracts 
is shown in Fig. 2B. The extract exhibited a 
concentration dependent reducing power activity, 
comparable to that of vitamin E at all the 
concentrations. The data from this assay suggested 
that the extract was able to donate electrons, thereby 
reducing Fe3+ to Fe2+, an indication of their 
antioxidant potential39,40. 

DPPH free radical scavenging activity―The 
model of scavenging the stable DPPH radical is a 
widely used method to evaluate the free radical 
scavenging ability of various samples41. DPPH is a 
stable free radical. Antioxidant or radical scavenger 
changes its color from violet to yellow when is 
reduced by either the process of hydrogen or electron 
donation. The DPPH radical has been widely used to 
assess the antioxidative activity of plant extracts and 

foods. It has been suggested that extracts which are 
rich in phenolics and flavonoids are involved in 
several biological activities including antioxidant 
ones. The free radical-scavenging activity of the 
extract was tested through DPPH-method and the 
results were compared with BHT (Fig. 3).  
The methanolic extract showed an important free 
radical-scavenging activity. The determination of the 
concentration corresponding to 50% of inhibition of 
radical DPPH showed that the IC50 of the methanolic 
extract of H. hirta was 150±2 µg/ml. In this study,  
the samples exhibited a concentration-dependent 
antiradical activity by inhibiting DPPH-radical  
(Fig. 3). Radical scavenging activity of extracts 
coould be related to the nature of phenolics, thus 
contributing to their electron transfer/hydrogen 
donating ability. The results obtained here in this 
study imply that the methanolic extract of H. hirta has 
notable antioxidant ability as compared to the 
reference (vitamin E) antioxidant and can serve as 
source of cost effective natural antioxidants. 

In conclusion, the present investigation suggests 
that H. hirta possess a potential antioxidant activity, 
particularly with reference to its methanolic extract. 
This activity could be due to the presence of phenolic 
and flavonoid contents. Thus, the methanolic extract 
of the Thatching grass, H. hirta can be utilized as an 
effective and safe antioxidant source.  

 
 
Fig. 2―(A) The total antioxidant capacity of vitamin E and the 
Hyparrhenia hirta methanolic extract; (B) The reducing power of 
vitamin E and the Hyparrhenia hirta methanolic extract. 
 

 
 
Fig. 3―The DPPH free radical scavenging potential of BHT and 
the Hyparrhenia hirta methanolic extract. 
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