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Summary 

This study evaluates the antioxidant activities of the 

hydroalcoholic extract of Abies spectabilis (Family: Pinaceae) in 

various in vitro models. The hydrogen donating ability of the 

hydroalcoholic extract of Abies spectabilis was measured in the 

presence of 2,2- diphenyl-2-picryl-hydrazyl (DPPH) radical. 100 

µg/ml of Abies spectabilis and Ascorbic acid exhibited 76.33 and 

81.53% inhibition, respectively, and the IC50 values were found 

to be 38 µg/ml and 21.50 µg/ml for Abies spectabilis and 

ascorbic acid respectively. The effect of Abies spectabilis on 

reducing power was studied according to the reaction of Fe
+3

 to 

Fe
+2

. The total polyphenolic content of the Abies spectabilis was 

tested using Folin-Ciocalteau reagent. It was found that Abies 

spectabilis contained 23.37 mg/g, which is significant (p<0.05) 

when compared to gallic acid. Abies spectabilis inhibited the 

nitric oxide (NO)  and hydrogen peroxide (H2O2) radical at IC50 

values of 49µg/ml and 111 µg/ml against the corresponding 

standards curcumin (IC50 =  41 µg/ml) and α-tocopherol (IC50 =  

63 µg/ml). The results indicate that the hydroalcoholic extract 

extract of Abies spectabilis has a significant antioxidant activity 

in a concentration dependent manner. 
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Introduction 

Free radicals are fundamental to any biochemical process and 

represent an essential part of aerobic life and our metabolism. 

They are continuously produced by the body’s normal use of 

oxygen such as respiration and some cell mediated immune 

functions (1). The oxygen consumption inherent in cell growth 

leads to the generation of a series of reactive oxygen species 

(ROS) (2). ROS, which include free radicals such as superoxide 

anion radicals (O2
.
), hydroxyl radicals (OH

.
) and non free 

radical species such as hydrogen peroxide (H2O2) and singlet 

oxygen (O2) are various forms of activated oxygen. 

Accordingly, ROS is a collective term that includes both 

oxygen radicals and certain non-radicals that are oxidizing 

agents and / or easily converted into radicals (HOCl, HOBr, O2, 

O2
.
, H2O2) (3). All oxygen radicals are ROS, but not all ROS 

are oxygen radicals.   Similarly, reactive nitrogen species (RNS) 

are mainly nitric oxide (NO
.
), peroxynirite (ONOO

.
) and 

nitrogen dioxide (NO2) (4,5). ROS can be formed in living 

organisms by both endogenous and exogenous sources. 

Endogenous sources of free radicals include normal aerobic 

respiration, peroxisomes and stimulation of polymorphonuclear 

leucocytes and macrophages. The exogenous sources include 

ionizing radiation, tobacco smoke, pollutants, pesticides and 

organic solvents (4). 

 The interaction of ROS species with molecules of a lipid 

nature produces new radicals: hydroperoxides and different 

peroxides (6). ROS are continuously produced during normal 

physiological events and can easily initiate the peroxidation of 

membrane lipids, leading to the accumulation of lipid 

peroxides. ROS is capable of damaging crucial biomolecules 

such as nucleic acids, lipids, proteins and carbohydrates (7). 

Also, ROS and RNS may cause DNA damage that may lead to 

mutations (8). If ROS are not effectively scavenged by cellular 

constituents, such as prostate and colon cancers, coronary artery 

disease, atherosclerosis, cancer, Alzheimer’s disease, diabetes 

mellitus, hypertension and AIDS. As a result, ROS and RNS 

have been implicated in more than 100 diseases, including 

above mentioned diseases (9, 10).     
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 The harmful action of free radicals can, however, be 

blocked by antioxidant substances (9). Antioxidant compounds 

may function as free radical scavengers, complexers of pro-

oxidant metals, reducing agents and quenchers of singlet 

oxygen formation (10). They can greatly reduce the damage due 

to oxidants by neutralizing the free radicals before they can 

attack the cells and prevent damage to lipids, proteins, enzymes, 

carbohydrates and DNA (11). 

 Antioxidants can be classified into two major classes i.e. 

enzymatic and non-enzymatic. The enzymatic antioxidants are 

produced endogenously and include super oxide dismutase, 

catalase and glutathione peroxidase. The non-enzymatic 

antioxidants include tocopherol, carotenoids, ascorbic acid, 

phenolic compounds, vitamin E, flavanoids and tannins which 

are obtained from natural plant sources (4, 11, 12). A wide 

range of antioxidants from natural and synthetic origin has been 

proposed for use in the treatment of various human diseases. 

There are some synthetic antioxidants compounds such as 

butylated hydroxytoluene (BHT), butylated hydroxyanisole 

(BHA) and tertiary butyl hydroquinone which are commonly 

used in food processes (12, 13). However, it has been suggested 

that these compounds have shown toxic effects like liver 

damage and mutagenesis (14). Flavonoids and other phenolic 

compounds of plant origin have been reported as scavengers of 

free radicals. Hence, nowadays search for natural antioxidants 

source is gaining much importance (15, 16). 

  The plant Abies spectabilis  D. Don. Syn.  Abies 

webbiana  Lindl. belonging to  Family: Pinaceae is well known 

as the himalayan silver fir in English and talispatra in Hindi. 

This tall evergreen tree that reaches height up to 60 m and is 3–

10 m in girth, occurs in the Himalayan region from Kashmir to 

Assam at the altitude of 1600–4500 m in forests, largely located 

in high humid region with heavy rainfall and dense mist (17). 

The plant leaves particularly have been used as a crude drug in 

Indian traditional system of medicine for its multi-dimensional 

pharmacological activities (18). 

 The plant leaves have been reported to possess 

carminative, stomachic, tonic, anti-tumor and antispasmodic 
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activities (19). The decoctions of the leaves are useful in case of 

cough, phthisis, asthma, chronic bronchitis, catarrh of the 

bladder, other pulmonary affections (20), in fevers, during 

dentition (21) and in enlarged spleen (21,22). The ethanol 

extract of leaf of this plant showed anxiolytic activity in rats       

(20). Although, use of Abies spectabilis D. Don is reported for 

different biomedical use, the present work being made to 

explore the in vitro antioxidant potential. 

                                   

   Methods 

CHEMICALS 

L-Ascorbic acid, gallic acid, quercetin, 2,2-diphenyl-1-

picrylhydrazyl (DPPH), potassium ferrricyanide, 2-deoxyribose, 

trichloroacetic acid (TCA) and ferric chloride were purchased 

from Sigma Chemicals Co. St Louis, MO, USA. All other 

chemicals and reagents used were of analytical grade. 

PLA�T MATERIALS 

Abies spectabilis leaves were collected from Mahavir Ayur 

Bhandar at Mumbai and were identified and authenticated by 

Dr. Ganesh Iyer, Reader, Dept. of Life Sciences, Ruia College, 

Mumbai. The voucher specimen (A-001) has been preserved in 

our laboratory for future reference. The leaves with stalks were 

dried under shade; leaves were separated from branches, then 

were pulverized by a mechanical grinder, passed through a 40-

mesh sieve, and stored in a well closed container for future use. 

 

EXTRACTIO� PROCEDURE 

The dried and pulverized leaf of about 100 g was extracted with 

70% ethanol (60–80
0
C) in a Soxhlet apparatus. The solvent was 

removed from ethanol extract under vacuum rotary dryer and a 

semi solid mass (12.3% w/w in respect of dry material) was 

obtained. The ethanol extract of Abies spectabilis was stored in 

a desiccators. The dried extract thus obtained was used for the 

assessment of antioxidant activity through various in vitro 

assays. 
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DETERMI�ATIO� OF DPPH RADICAL SCAVE�GI�G 

ACTIVITY 

 The free radical scavenging activity of the extracts was 

measured in terms of hydrogen donating or radical-scavenging 

ability using the stable radical DPPH (2,2-diphenyl-1- 

picrylhydrazyl) (23). 0.1 mM solution of DPPH in ethanol was 

prepared and 1.0 ml of this solution was added to 3.0 ml of 

extract solution in water at different concentrations (10-100 

µg/ml). Thirty minutes later, the absorbance was measured at 

517 nm. Ascorbic acid was used as standard. Lower absorbance 

of the reaction mixture indicates higher free radical scavenging 

activity. The capability to scavenge the DPPH radical was 

calculated using the following equation: 

 

 DPPH Scavenged (%) = (A control – A test / A control) × 100 

Where Acont is the absorbance of the control reaction and      

Atest/std   is the absorbance in the presence of the extracts. 

The antioxidant activity of the extracts was expressed as IC50. 

The IC50 value was defined as the concentration in µg/ml of 

extracts that inhibits the formation of DPPH radicals by 50% 

 

 DETERMI�ATIO� OF REDUCI�G POWER 

 The reducing power of the extracts was determined with using 

potassium ferricyanide (24). Various concentrations of the 

extracts (30-1000 µg/ml) in 1.0 ml of deionized water were 

mixed with phosphate buffer (2.5 ml, 0.2 M, pH 6.6) and 1% 

potassium ferricyanide (2.5 ml). The mixture was incubated at 

50°C for 20 min. Aliquots of trichloroacetic acid (2.5 ml, 10%) 

were added to the mixture, which was then centrifuged at 1036 

x g for 10 min. The upper layer of solution (2.5 ml) was mixed 

with distilled water (2.5 ml) and a freshly prepared FeCl3 

solution (0.5 ml, 0.1%). The absorbance was measured at 700 

nm. Ascorbic acid was used as a standard. Increased absorbance 

of the reaction mixture indicated increased reducing power.  
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DETERMI�ATIO� OF TOTAL PHE�OLIC CO�TE�T 

 Total soluble phenolic in the extract were determined with 

using Folin-Ciocalteau reagent (25). 1 ml of extract solution 

containing 1 g extract in a volumetric flask was diluted with 46 

ml of distilled water. 1 ml of Folin-Ciocalteau reagent was 

added and the content of the flask mixed thoroughly. 3 min later 

3 ml of 2% sodium carbonate was added and the mixture was 

allowed to stand for 2h with intermittent shaking. The 

absorbance of the blue color that developed was read at 760 nm. 

Gallic acid was used as a standard. The concentration of total 

phenols in the extract was expressed as µg/g of dry extract. The 

concentration of total phenolic compounds in the gallic acid was 

determined as mg of gallic acid equivalent using an equation 

obtained from the standard gallic acid graph. 

   y = 0.0082 x + 0.0546 

                

DETERMI�ATIO� OF HYDROXYL RADICAL 

SCAVE�GI�G ACTIVIY 

 The scavenging capacity for hydroxyl radical was measured on 

the basis of Fenton reaction (26). The assay was performed by 

adding 0.1 ml of 1mM EDTA, 0.01 ml of 10 mM FeCl3, 0.1 ml 

of 10 mM H2O2, 0.36 ml of 10 mM deoxyribose, 1.0 ml of 

different dilutions of the extract (10 – 100 µg/ml) dissolved in 

distilled water, 0.33 ml of phosphate buffer (50 mM, pH 7.4) 

and 0.1 ml of ascorbic acid in sequence. The mixture was then 

incubated at 37 °C for 1 h. A 1.0 ml portion of the incubated 

mixture was mixed with 1.0 ml of 10% TCA and 1.0 ml of 

0.5% TBA (in 0.025M NaOH containing 0.025% BHA) to 

develop the pink chromogen measured at 532 nm. The hydroxyl 

radical scavenging activity of the extract is reported as % 

inhibition of deoxyribose degradation and is calculated as 

OH
-
 Scavenged (%)   = (A cont − A test)/A cont × 100 

  Where Acont is the absorbance of the control reaction and Atest 

is the absorbance in the presence of the sample of the extracts. 
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DETERMI�ATIO� OF �ITRIC OXIDE RADICAL 

SCAVE�GI�G ACTIVITY 

Nitric oxide was generated from sodium nitroprusside and 

measured by the Griess reaction (27). Sodium nitroprusside in 

aqueous solution at physiological pH spontaneously generates 

nitric oxide, which interacts with oxygen to produce nitric ions 

that can be estimated by use of Griess reagent. Scavengers of 

nitric oxide compete with oxygen leading leading to reduced 

production of nitric oxide. Sodium nitroprusside (5 mM) in 

phosphate –buffered saline (PBS) was mixed with 3.0 ml of 

different concentrations (10-320 µg/ml) of the drugs dissolved 

in the suitable solvent systems and incubated at 25
0
c for 150 

min. The samples from the above were reacted with Griess 

reagent (1% sulphanilamide, 2% H3PO4 and 0.1% 

napthylethylenediamine dihydrochloride). The absorbance of 

the chromophore formed during the diazotization of nitrite with 

sulphanilamide and subsequent coupling with 

napthylethylenediamine was read at 546 nm and referred to the 

absorbance at standard solutions of potassium nitrite, treated in 

the same way with Griess reagent.     

NO Scavenged (%)   = (A cont − A test)/A cont × 100 

  Where Acont  is the absorbance of the control reaction and     

Atest is the absorbance in the presence of the sample of the 

extracts. 

DETERMI�ATIO� OF H2O2 RADICAL SCAVE�GI�G 

ACTIVITY 

 The ability of extracts to scavenge H2O2 was determined using 

H2O2-phosphate buffer (28). A solution of H2O2 was prepared 

in phosphate buffer (pH 7.4). H2O2 concentration was 

determined spectrophotometrically measuring absorption with 

extinction coefficient for H2O2 of 81 M
-1

 cm
-1

. Extracts (10-320 

µg/ml) in distilled water were added to a H2O2 solution (0.6 ml, 

40 mM). Absorbance of H2O2 at 230 nm was determined 10 

min later against a blank solution containing the phosphate 

buffer without H2O2. The % of H2O2 scavenging of both the 

extracts and standard compounds were calculated: 



    Pharmacologyonline 2: 170-185 (2009)                      Tote et al. 

 177 

             H2O2   scavenged (%)   = (A cont − A test)/A cont × 100 
 

 Where Acont  is the absorbance of the control reaction and     

Atest is the absorbance in the presence of the sample of the 

extracts. 

Statistical Analysis 

Experimental results were mean ± SEM of three measurements. 

The values p < 0.05 recorded were significant. 

 

Results and Discussion 

 

I�HIBITIO� OF DPPH RADICAL 

 

 DPPH is a stable free radical at room temperature and 

accepts an electron or hydrogen radical to become a stable 

diamagnetic molecule (29). The reduction capability of DPPH 

radicals was determined by the decrease in its absorbance at 

517nm, which is induced by antioxidants.  

 

  Figure 1 illustrates a significant (p < 0.05) decrease in 

the concentration of DPPH radical due to the scavenging ability 

of soluble solids in the Abies spectabilis and the standard 

ascorbic acid as a reference compound, presented the highest 

activity at all concentrations. A 100 µg/ml of Abies spectabilis 

and ascorbic acid exhibited 76.33 and 81.53 % inhibition, 

respectively and the IC50 values were found to be 38 µg/ml and 

21.50 µg/ml for Abies spectabilis and ascorbic acid 

respectively. 

 

REDUCI�G ABILITY 

 

For the measurements of the reductive ability, we 

investigated the Fe
3+

 - Fe
2+

 transformation in the presence of the 

Abies spectabilis using the method of Oyaizu (30).The reducing 

capacity of a compound may serve as a significant indicator of 

its potential antioxidant. Reducing power of the selected diluted 

extract found to be significant (p < 0.01) and as good as L-

Ascorbic acid (Figure 2). 
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DPPH   ASSAY 

 
Figure 1 

 
 

REDUCI�G POWER ASSAY 

10
0

20
0

40
0

60
0

80
0

10
00

0.0

0.2

0.4

0.6

0.8

1.0
Extract

Standard

Concentration (µµµµg/ml)

A
b
s
o
rb
a
n
c
e

  

Figure 2 
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The antioxidant activity has been reported to be 

concomitant with development of reducing power. The reducing 

power of Abies spectabilis increased with increasing amount of 

sample. All the amounts of Abies spectabilis showed significant 

activities when compared to control and these differences were 

statistically significant   (p < 0.01).  
 

AMOU�T OF TOTAL PHE�OLIC COMPOU�DS 
 

Phenolic compounds are known as powerful chain 

breaking antioxidants (31). Phenols are very important plant 

constituents because of their scavenging ability due to their 

hydroxyl groups. The phenolic compounds may contribute 

directly to antioxidative action. It is suggested that polyphenolic 

compounds have inhibitory effects on mutagenesis and 

carcinogenesis in humans, when ingested up to 1g daily from a 

diet rich in fruits and vegetables (10). The total amount of 

phenolic content present in Abies spectabilis was shown in 

figure 3. In the Abies spectabilis (1g), 23.37 mg gallic acid  

equivalent of phenols  was detected. 
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I�HIBITIO� OF HYDROXYL RADICAL 

 

The highly reactive hydroxyl radicals can cause 

oxidative damage to DNA, lipids and proteins (32). The effect 

of Abies spectabilis on the inhibition of free radical-mediated 

deoxyribose damage was assessed by means of the Iron (II)-

dependent DNA damage assay. The Fenton reaction generates 

hydroxyl radicals (OH
.
) which degrade DNA deoxyribose, 

using Fe
2+

 salts as an important catalytic component. Oxygen 

radicals may attack DNA either at the sugar or the base, giving 

rise to a large number of products (10). Figure 4 shows the 

effect of the extracts on the iron (II) - dependent deoxyribose 

damage. The Abies spectabilis   was the capable of reducing 

DNA damage at all concentrations (IC50 = 53 µg /ml). Ascorbic 

acid, used as a standard was highly effective in inhibiting the 

oxidative DNA damage, showing an IC50 = 38.50 µg/ml.   

 

 

HDROXYL RADICAL SCAVE�GI�G ACTIVITY 
 

                                             Figure 4 
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I�HIBITIO� OF �ITRIC OXIDE RADICAL 

 

Nitric oxide radical generated from sodium nitroprusside 

at physiological pH (33) was found to be inhibited by Abies 

spectabilis. Figure 5 illustrates the percentage inhibition of 

nitric oxide generation by Abies spectabilis. Curcumin was used 

as a reference compound. The concentration of Abies spectabilis 

needed for 50% inhibition was found to be 49 µg/ml whereas 41 

µg/ml for curcumin. 
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                            Figure 5 

I�HIBITIO� OF H2O2 RADICAL 

 

Hydrogen peroxide itself is not very reactive, but it can 

sometimes be toxic to cell because it may give rise to hydroxyl 

radical in the cells (34). Thus, removing H2O2 as well as O2
-
 is 

very important for protection of food systems. The scavenging 

ability of Abies spectabilis on hydrogen peroxide is shown in 

Figure 6 and compared with that of α-tocopherol as standard. 

Abies spectabilis extract at 111 µg/ml and α-tocopherol at 63 

µg/ml exhibited 50% scavenging activity, respectively, on H2O2 

radical. There was statically significant correlation between 

Abies spectabilis value and standard (p < 0.05). 
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H2O2 RADICAL SCAVE�GI�G ACTIVITY 
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Figure 6 

 

 
Conclusion 

 

The results from the various free radical scavenging systems 

show that hydroalcoholic extract of Abies spectabilis showed 

exhibit significant antioxidant activity by inhibiting DPPH and 

hydroxyl radical, nitric oxide and  hydrogen peroxide 

scavenging, and reducing power activities when compared with 

different standards such as  L-ascorbic acid, Curcumin, and α-

tocopherol. In addition, the Abies spectabilis was found to 

contain a noticeable amount of total phenols, which play a 

major role in increasing antioxidants properties. The results of 

this study show that the Abies spectabilis can be used as easily 

accessible source of natural antioxidants and as a possible food 

supplement or in the pharmaceutical industry. 
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