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Isolation of bound phenolic acids 

C. longa sample (10 g, each) were defatted with petroleum ether 
and chloroform (1:1, v/v) and extracted with 70% methanol (4x250 
mL) to extract free phenolic acids. The dried samples were 
extracted with 1M sodium hydroxide (2x100 mL) containing 0.5% 
sodium borohydride under nitrogen atmosphere, and the clear 
supernatants were collected by centrifugation [17]. The combined 
supernatants (bound phenolics) were acidified with 4 N 
hydrochloric acid to pH 1.5 and the phenolic acids were extracted 
and quantified colorimetrically in the same way as free phenolic 
acids. 
 

Enzyme assisted isolation of free and bound phenolic 
acid  
Cellulase was quantified accurately and dispersed in 70% 
methanol to obtain enzyme solutions of concentrations (2.5 mg/mL) 
and pH was adjusted to 5.5 with 0.1 M HCl solution and shaken on 
a flat-bed orbital shaker for a period of 8 hr at a temperature of 
50ÀC. After the enzymatic treatment the same procedure is 
followed as mentioned above for the isolation of free and bound 
phenolics. All the experiments were performed in triplicate. 
 
DPPH scavenging activity of bound and free phenolic 
fractions 
The radical scavenging activity of the extract was determined 
using Schmeda- Hirschmann et al.  method [18]. Accurately 6 ml of 
DPPH (20μg/ml) methanolic solution was added to 20 μl of DMSO 
solution of each extract at room temperature. The mixture was 
shaken vigorously and absorbance was measured at about 517 nm 
using spectrophotometer. All tests were run in triplicate and mean 
values were taken for calculation. 

Results and Discussion 
Different proportions of free and bound phenolics were observed in 
enzyme treated extract and non enzyme treated extract of C. 
longa. The free phenolic content of enzyme treated extract of C. 
longa was 31.0 mg GAE/g, 12.2 % higher than that of (28.8 mg 
GAE/g) as measured by the Folin-Ciocalteu method. In addition, 
lower bound phenolics were observed in enzyme treated extract of 
C. longa (1.3 mg GAE/g) in comparison with that of bound 
phenolics (3.5 mg GAE/g). This indicates that enzyme has played a 
role in releasing the bound phenolics from the C. longa (Fig 1). 

Antioxidant activities in various phenolics 

Several studies reported that phenolic compounds in spices and 
herbs significantly contributed to their antioxidant properties [19-
21]. To evaluate the antioxidant activity of different phenolic 

 

 
Figure. 1: Comparison of Enzyme treated and non enzyme treated 
release of Phenolics 
 
fractions, the free radical scavenging activity by DPPH method 
were analyzed. Fig. 2 indicates a increase in the activity of enzyme 
treated free phenolic extract compare to bound phenolic fractions 
of C. longa.  
 

 
 
Figure. 2: Antioxidant activity of Phenolics of Curcuma longa. 
 
Figure 3 shows the correlation between total phenolic content and 
DPPH assay of C.longa. Results showed a positive correlation 
coefficient between the total phenolic content and DPPH assay of 
plants extracts. A significant and linear relationship existed 
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between the antioxidant activity and phenolic content of turmeric, 
thus indicating that phenolic compounds are major contributors to 
antioxidant activity.     

 
Figure 3: Correlation between total phenolics and antioxidant 
activity 

Conclusion 
The results obtained demonstrated that enzyme treated turmeric 
extract had the highest total phenolic content and antioxidant 
activity compared to non enzyme treated turmeric. There was a 
good correlation between total phenol content and antioxidant 
activity that support the idea of phenols as contributor of the 
antioxidant power of plants extracts. 
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