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and in‑house were collected, care was taken to match 
the manufacture date of the product. As per the 
Ayurvedic formulary of India pH, sugar %, specific 
gravity and alcohol content were estimated and shown 
in Table  1. Apart from regular analysis one can also 
estimate various other phytoconstituent using simple 
methods. The spectrophotometric methods developed 
at our end showed good linearity with the standards. 
Various phytoconstituents (total phenolics, total 
flavonoids, total saponins and total alkloids) estimated 
in different samples of different asav‑aristha are 
been shown in Table  2. The difference in the values 
of phytoconstituents may arise due to variation in 
geographical conditions of raw materials, different 
methods of processing. Thus by analyzing different 
batches of asav-arishta one can finalize the limits 
of different phytoconstituents and can implement 
in regular quality control methods to maintain 
batch‑to‑batch consistency.

The spectrophotometric methods for the quantification 
of various phytoconstituents developed in the 
laboratory of Ayurchem Products are simple and 
can be implemented as quality control methods in 
conjunction with other analytical methods. These 

quantitative analytical methods can not only be 
applied to asav‑aristha but also to various other 
formulations.
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TABLE 2: QUANTIFICATION OF FUNCTIONAL GROUPS
Formulations Total phenolics (mg/ml) Total flavonoids (μg/ml) Total alkaloids (μg/ml) Total saponins (mg/ml)
Ashokarishtam

F1 (Marketed) 20.21±0.44 236.67±10.97 913±37.86 50.38±1.18
F2 (Marketed) 13.75±0.35 107.67±1.53 566.67±23.09 43.33±0.55
F3 (In house) 16.07±0.20 213.00±8.89 336.67±11.55 336.67±11.55

Dashmularishtam
F4 (Marketed) 11.18±0.52 293.67±1.15 644.67±0.58 91.60±1.12
F5 (Marketed) 7.25±1.82 185.00±4.58 142.33±9.50 40.55±1.04
F6 (In house) 23.78±0.61 204.67±12.86 244.33±12.90 82.05±1.18

Balarishta
F7 (Marketed) 6.39±0.41 227.00±1.00 480.33±2.89 58.61±0.74
F8 (Marketed) 16.06±0.89 74.00±4.36 112.67±9.24 54.17±3.05
F9 (In house) 5.68±0.38 306.67±25.17 75.33±5.69 101.28±1.37

Each value is the mean±SD, n=3
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Aim of this paper is to find out the relationship between antioxidant activity of Abutilon indicum Linn and their 
phytochemical composition especially phenols and flavonols. Successive extractions were carried out for the Abutilon 
indicum plant with petroleum ether, chloroform, ethyl acetate, n‑butanol, ethanol and water. All these extracts 
were evaluated for their antioxidant activities. Their antioxidant activities were correlated with their total phenol 
and flavonol content present in the plant. Ethyl acetate showed maximum free radical scavenging activity. IC

50
 

value for various antioxidant methods for all extract showed no significance with total antioxidant capacity except 
IC

50
 value of LPO (r2 = 0.7273). Correlation between total antioxidant capacity and total phenolic content was 

not significant with r2 = 0.2554, P<0.3065. Total antioxidant capacity and total flavonol content showed similar 
correlation with r2 = 0.2554, P<0.0962.
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lipid peroxidation, total antioxidant capacity

Phenols and flavonols, are considered to be 
responsible for the various biological activities[1,2]. 
Abutilon indicum Linn belongs to the family 
Malvaceae. It is distributed throughout India and 
Sri Lanka. In hindi it is called as Atibalaa, in 
English it is called country mallow and in Tamil it 
is called thutti. This plant contains mucilage, tannins, 
asparagines, gallic acid and sesquiterpenes. The juice 
of the plant is applied as an emollient to relieve 
soreness of the nates in young children. Leaves are 
cooked and eaten for bleeding piles. A  decoction 
of the leaves is used as mouth wash in toothache 
and tender gums. The flowers are eaten raw as an 
application of boils and ulcers. The powdered flowers 
are eaten in ghee as a remedy in blood vomiting and 
in cough. The decoction of root is a nerve tonic, and 
antipyretic. An infusion of the root is considered 
a good cooling remedy in fevers and is also given 
in strangury and heamaturia. The seeds infusion in 
water forms a cool drink, useful in treating piles 
gonorrhea, gleet and chronic cystitis. A  decoction of 
seed is given in dysentery, fistula and eyesores. Other 
biological uses of plant as following anthelmintic, 
antiinflammatory, laxative, anticancer, hypothermic 
activity, diuretic, astringent, demulcent and antiulcer 
activity[3].

2,2‑Diphenyl‑2‑picryl hydrazyl (DPPH), 
2,2'-azino‑bis (3‑ethylbenzothizoline‑6‑sulfonic 
acid) diammonium salts (ABTS) were obtained 
from Sigma/Aldrich, Co., St. Louis, USA. 
Phosphate buffer saline (PBS) from Gibco‑BRL. 
Rutin from Across Organics, New Jersey, USA. 
Napthyl ethylene diamine dihydrochloride 
(NEDD) from Roch‑Light Ltd, Suffolk, UK. 
Ascorbic acid, nitro blue tetrazolium (NBT) 
and butylated hydroxyl anisole (BHA), calcium 

chloride from S. D. fine Chemicals Ltd., Mumbai, 
India. Sodium nitroprusside, dimethyl sulphoxide 
(DMSO), potassium chloride and sodium chloride 
from Ranbaxy laboratories, Ltd., Mohali, India. 
Sulphanilic acid, sodium bicarbonate from E‑Merck 
(India) Ltd, Mumbai, India. Disodium hydrogen 
phosphate was from Hi‑media Lab Pvt, Ltd, 
Mumbai. All chemicals used were of analytical 
grade.

DPPH method was carried out in a 96 well micro 
titre plate[4-6]. To 200 µl of DPPH solution, 10 µl 
of each of the extract or the standard solution was 
added separately in wells of the microtitre plate. The 
final concentration of the test and standard solutions 
used are 1000 to 1.95 µg/ml. The plates were 
incubated at 37º for 20  min and the absorbance of 
the each well was measured at 490 nm, using ELISA 
reader against the corresponding test and standard 
blanks and the remaining DPPH was calculated. 
IC50 (Inhibitory concentration) is the concentration 
of the sample required to scavenge 50% of 
DPPH free radicals. Percentage of inhibition  = 
[(Control‑sample)/Control]×100.

Nitric oxide radical inhibition activity was carried 
out by earlier reported method[4-6]. The reaction 
mixture (6  ml) containing SNP (10  mM, 4  ml), 
PBS (1  ml) and 1  ml of the extract in DMSO were 
incubated at 25º for 150  min. After incubation, 
0.5  ml of the reaction mixture containing nitrate 
was removed and 1  ml of sulphanilic acid reagent 
was added, mixed well and allowed to stand for 
5  min for the completion of diazotization then 
1  ml of NEDD was added, mixed and allowed 
to stand for 30  min in different light at room 
temperature. The absorbance of these solutions was 
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measured at 540  nm using ELISA reader against 
corresponding blank solution. IC50 value obtained is 
the concentration of the sample required to inhibit 
50% nitric oxide radical.

H2O2 scavenging activity was done using by 
p-NDA (p-nitrosodimethyl aniline) method[7,8]. 
The reaction mixture containing ferric chloride 
(0.1  mM, 0.5  ml), EDTA (0.1  mM 0.5  ml) ascorbic 
acid (0.1  mM, 0.5  ml), H2O2  (2  mM, 0.5  ml) and 
p‑  NDA (0.01  mM, 0.5  ml) were added to give a 
final volume of 3  ml. Sample blank was prepared 
by adding 0.5ml of sample and 2.5  ml of phosphate 
buffer pH  7.4. Absorbance was measured at 440  nm, 
percentage scavenging was calculated from the 
control, where no extract, instead DMSO was 
present.

For scavenging hydrogen peroxide radical, a solution 
of H2O2 (20 mM) was prepared in PBS, (pH  7.4). 
Various concentration of 1  ml of the extract or 
standard in methanol were added to 2  ml of H2O2 
solution in PBS. The absorbance was measured at 
230  nm, after 10  min against a blank solution that 
contained extracts in PBS without H2O2

[4-6].

Superoxide radical scavenging was done by alkaline 
DMSO method. To the reaction mixture containing 
1  ml of alkaline DMSO, 0.3  ml of the extract in 
DMSO at various concentrations were added to 
0.1  ml of NDT (0.1  mg) to give a final volume of 
1.4 ml. The absorbance was measured at 560 nm[6,8].

In ABTS radical scavengin method, 0.2 ml of 
various concentrations of the extract and standard 
was mixed with, 1  ml of distilled DMSO and 
0.16  ml of ABTS solution to make a final 
volume of 1.36  ml. Absorbance was measured 
spectrophotometrically, after 20  min at 734  nm 
using ELISA reader. Blank is maintained without 
ABTS. IC50 value obtained is the concentration of 
the sample required to inhibit 50% ABTS radical 
mono cation[6,9].

Hydroxyl radical scavenging was done by 
deoxyribose method[10]. Various concentrations 
of the extracts, the compound and standard in 
DMSO (0.2  ml) were added to the reaction mixture 
containing deoxyribose (3  mM, 0.2  ml), ferric 
chloride (0.1  mM, 0.2  ml), EDTA (0.1  mM, 0.2  ml), 
ascorbic acid (0.1  mM, 0.2  ml) and hydrogen 

peroxide (2  mM,0.2  ml) in phosphate buffer 
PH  7.4  (20  mM) to give a total volume of 1.2  ml. 
The solutions were then incubated for 30 min at 37º. 
After incubation, ice cold TCA (0.2 ml, 15% w/v) 
and TBA (0.2 ml, 1% w/v) in 0.25 N HCl were 
added. The reaction mixture was kept in a boiling 
water bath for 30  min, cooled and the absorbance 
was measured at 532  nm.

For lipid peroxidation assay, the test sample (100 µl) 
of different concentrations were added to 1  ml of 
egg lecithin mixture, control was without test sample. 
Lipid peroxidation was induced by adding 10 µl FeCl3 
(400 mM) and 10 µl L‑ascorbic acid (200 mM). After 
incubation for 1 h at 37°, the reaction was stopped by 
adding 2 ml of 0.25 N HCl containing 15% TCA and 
0.375% TBA and the reaction mixture was boiled for 
15 min then cooled, centrifuged and absorbance of the 
supernatant was measured at 532 nm[4,5,11,12].

Total antioxidant capacity (TCA) was estimated 
by phosphomolybdenum method[5]. 100 µl of the 
extract is dissolved in 1  ml of TCA reagent. Blank 
is maintained with distilled water replacing the TCA 
reagent. Absorbance is seen at 695 nm.

The statistical analysis was carried out by one way 
(ANOVA). The values are represented as mean±SEM. 
Comparison of mean values of different groups treated 
with different dose levels of formulations and positive 
control with normal were estimated by Turkey’s 
multiple comparison test. The correlations coefficient 
(r2) between the parameters established by regression 
analysis.

Percentage of yield for petroleum ether, chloroform, 
ethyl acetate, n‑butanol, ethanol and water extracts 
were 2.18, 2.04, 1.38, 3.84, 5.81 and 6.12%, 
respectively and the results are tabulated in Table 1. 
Total Phenolic content petroleum ether, chloroform, 
ethyl acetate, n-butanol, ethanol and water were 
16±0.57, 16.6±0.33, 2±0.57, 14±0.06, 64.6±1.2 and 
5±0.57, respectively and the results are tabulated in 
Table  2. The differences in total Phenolic content of 
all samples were significant (P<0.05). The ethanol 
extract has the highest total phenol content followed 
by chloroform, petroleum ether, n‑butanol, water and 
ethyl acetate. The differences between ethanol and 
ethyl acetate are almost 32 fold. Total flavonol content 
among different extract revealed that ethanol extract 
exhibited higher flavonol content of 85.3±0.8  mg/g of 
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rutin followed by water 82±1.15, chloroform 41.3±0.8, 
pet ether 21±0.57, ethyl acetate 20±0.57 mg/g of ruin. 
n‑butanol extract showed very low content of flavonol 
with 19±1.52 mg/g of rutin.

DPPH scavenging activity of different extract of 
Abutilon indicum linn was shown in the Table  3. 
IC50 of various fractions was compared with total 
phenolic content. The antioxidant in DPPH not 
correlated well with phenolic content and total 
flavonol content.

The behavior of all the extracts were monitored after 
inducing radical peroxidation in egg lecithin and the 
inhibitory activity displayed by ethyl acetate extract of 
Abutilon indicum is again noteworthy and comparable 
to standard α‑tocopherol. The results were tabulated 
in Table 3. In this method correlation coefficient 
with Phenolic and flavonolic showed P<0.4732 and 
P<0.2025 respectively and it was not 95% confidence 
interval.

Hydrogen peroxide method itself is not very reactive, 
but it sometimes is toxic to cells. Since it may 
give rise to hydroxyl radicals inside the cell. Ethyl 
acetate was capable of scavenging hydrogen peroxide 
in a concentration dependent manner. There was 

no significant correlation with the total phenolic 
(P<0.9685, r2 = 0.0004) and flavonol content 
(P<0.5407, r2 = 0.1004). Ethyl acetate showed potent 
activity than the standard rutin.

Deoxy ribose was used as a detector molecule to 
detect the damage by OH radical in the presence or 
absence of EDTA. Ethyl acetate was not active on the 
degradation of hydroxyl radical. Correlation coefficient 
analysis showed no significant result with phenol 
(r2 = 0.08951) and flavonolic (r2 = 0.3586) content.

ABTS is an excellent tool for determining the 
antioxidant activity of hydrogen donating antioxidants 
and of chain braking antioxidants. Regression analysis 
showed no significant correlation with the phenol 
(P<0.8179 r2 =  0.01489), and flavonol content 
(P<0.4280, r2 = 0.1616).

Among the tested extracts, none of the extract 
showed active in this assay with the IC 50 value above 
1000  µg/ml in Scavenging of superoxide radical by 
alkaline DMSO method.

In nitric oxide radical inhibition activity, among the 
extracts, the ethyl acetate showed potent free radical 
scavenging activity against nitric oxide. IC50 value 

TABLE 1: PERCENTAGE YIELD OF DIFFERENT 
EXTRACTS OF ABUTILON INDICUM LINN
Solvent used Weight of 

the plant 
powder (g)

Weight of the 
crude extract 
obtained (g)

Percentage 
of yield (%)

Pet ether 344 7.5 1 2.18
Chloroform 310 6.35 2.04
Ethyl acetate 262 3.63 1.38
n‑Butanol 130 5.0 3.84
Ethanol 247 14.37 5.81
Water 232 15.13 6.12

TABLE 2: TOTAL PHENOL AND FLAVONOL ESTIMATION 
OF DIFFERENT EXTRACTS OF ABUTILON INDICUM LINN
Plant 
extract

Phenol 
estimation mg/gm 

of Gallic acid

Flavonoid 
estimation 

mg/gm of rutin
Pet ether 16.0±0.57 21.0±0.57
Chloroform 16.6±0.33 41.3±0.8
Ethyl acetate 2.0±0.57 20.0±0.57
n‑Butanol 14.0±0.06 19.0±1.52
Ethanol 64.6±1.20 85.3±0.8
Water 5.0±0.57 82.0±1.15

TABLE 3: ANTIOXIDANT ACTIVITY OF ABUTILON INDICUM LINN
Methods IC50 values of the extract

Pet ether 
extract

Chloroform 
extract

Ethyl acetate 
extract

n‑Butanol 
extract

Ethanol 
extract

Water Standard

DPPH 504.7±2.9 203.3±3.8 31.00±0.57 442±1.52 263±1.5 600±0.5 3.5±0.14 (A)
LPO 115.9±0.2 98±0.57 96.55±0.08 >1000 >1000 >1000 100.5±0.12 (B)
H2O2 >1000 91±0.57 23.67±0.33 167.4±0.23 172.5±0.28 102.8±0.16 37.37±0.3 4 (C)
Deoxyribose 13.9±0.27 99±0.57 4.3±0.33 107.2±0.6 62.4±0.33 >1000 75.0±0.06 (D)
ABTS 15.7±0.08 1.4±0.1 0.82±0.03 >1000 6.2±0.12 9.8±0.05 12.3±0.05 (A)
DMSO >1000 >1000 >1000 >1000 >1000 >1000 >1000 (C)
Nitricoxide 5.6±0.12 1.7±0.03 1.2±0.00 2.29±0.0 74.8±0.12 >750 69.57±0.12 (C)
p‑NDA >1000 >1000 >1000 >1000 >1000 >1000 >1000 (C)
TAC 43.33±0.88 35.67±0.88 63.33±0.33 16.67±0.33 7±0.57 8±0.57 8±0.57 mM 

equivalent of (A)
A‑ Ascorbic acid, B‑α‑tocopherol, C‑ Rutin, D‑ β‑Hydroxy aniline.
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of ethyl acetate is 57.975  times potent than rutin 
standard.

In hydroxyl radical scavenging activity method by 
p‑NDA method, almost all the extracts were found to 
be inactive with IC50 value above 1000 µg/ml. Rutin 
standard itself showed to be inactive in this assay.

Ethyl acetate extract showed maximum free radical 
scavenging activity. Total antioxidant capacity was 
compared with IC50 value of all antioxidant method 
and it was compared with total phenol and flavonol 
content. IC50 value for various antioxidant methods 
for all extract showed no significance with total 
antioxidant capacity except IC50 value of LPO 
(r2  =  0.7273). Correlation between total antioxidant 
capacity and total phenolic content was not significant 
with r2 = 0.2554, P<0.3065. Total antioxidant capacity 
and total flavonol content showed similar correlation 
with r2 = 0.2554, P<0.0962.

Several studies evaluated the relationship between 
antioxidant capacity of plant products and their 
chemical composition. Some authors found a 
correlation between the phenolic content, flavonolic 
content and antioxidant activity, while others found no 
relationship. It is reported that a high correspondence 
between total phenolic content and antioxidant activity 
in selected fruits, vegetables and grain products[13]. 
On the other hand, some reports showed that there 
is no correlation between antioxidant activity and 
phenolic content in plant extract containing phenolic 
compound[14].

In this study the correlation coefficient analysis found 
to have no relationship between antioxidant activity 
and total phenolic and flavonolic content. Among 
all the extract analyzed, a significant total phenolic 
content and total flavonolic content were found only 
in ethanol extract of Abutilon indicum but it did 
not show a higher antioxidant activity. On the other 
hand, ethyl acetate showed potent antioxidant activity 
in lipid peroxidation method, hydrogen peroxide 
scavenging activity. Deoxiribose, ABTS, nitric oxide 
and total antioxidant capacity but did not show high 
phenol and flavonolic content.

The relatively high antioxidant and free radical 
scavenging activity of extracts containing low 
phenolic content suggests that the type of phenolic 

compound is determined for the free radical or 
antioxidant activities rather than their amounts. This 
results agree with the report that the difference in 
antioxidant activities of the plant extract could be 
different qualitative and quantitative composition 
of their phenolic constituents from phenolic acids 
and their derivatives such as esters, depends on the 
number of hydroxyl groups in the molecules[14,15]. So 
it is worth to go for the isolation and identifications 
of the individual components from the extract 
and perform the same studies in order to find out 
the correlation of the individual components that 
is present in the extract with the antioxidant and 
biological activities.
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