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2 1, Abstract 1-10 
This study is aimed to know the extraction efficiency of the phenolic content 
of Peperomia pellucida (L) Kunth herb using the ionic liquid solvent, 1-ethyl-
3-methylimidazolium bromide based microwave-assisted extraction 
methods. The total phenolic content of P. pellucida was extracted using the 
ionic liquid-based microwave-assisted extraction and the ionic liquid solvent 
of 1-ethyl-3-methylimidazolium bromide with several factors such as 
extraction time, microwave power, liquid-solid ratio, and ionic liquid 
concentration. The result has obtained the optimum yield (total phenolic 
content) of Peperomia pellucida extract using ionic liquid-based microwave-
assisted extraction methods with 30%W microwave power, 10 min 
extraction time, 14 ml/g liquid-solid ratio, and 0.7 mol/l solvent 
concentration. Based on the results, the extraction of a secondary 
metabolite from this herb becomes more rapid, easy, and efficient. 

Study on extraction of the polyphenolic content from Peperomia pellucida (L) Kunth 
herb (Piperaceae family) using 1-ethyl-3-methylimidazolium bromide as a solvent 
was proposed. The herbs were extracted using the ionic liquid-based microwave-
assisted extraction method with some combination factors such as extraction time, 
microwave power, liquid-solid ratio, and ionic liquid concentration. The optimum 
yields of total polyphenolic content (13.750 µg GAE/g sample) were obtained by 
using a microwave power of 30% Watt, extraction time of 10 minutes, the liquid-
solid ratio of 14 ml/g, and ionic liquid concentration of 0.7 mol/L. Based on the 
results, compared to conventional organic solvent, the solvent of 1-ethyl-3-
methylimidazolium bromide could provide higher extraction yields of polyphenolic 
content. Moreover, The extraction of a secondary metabolite from this herb 
becomes more rapid, easy, and efficient. 

2 2, Keywords 12-13 IL-MAE methods ionic liquid, microwave assisted extraction 



2 2 15-16 Various techniques, costly and complex, were done to extract the active 
components of the plant 

Various techniques, cost, and their complexity have been developed to extract 
the active components of the plant 

2 2 16-18 
the extraction method used is expected to produce the maximum of 
secondary metabolites, taking into account such things as simple, rapid, 
safety, economical, eco-friendly, and can be reproducible 

the use of extraction method aimed to produce the secondary metabolites 
optimally, by considering the extraction method which a simple, rapid, safety, 
economical, eco-friendly and can be reproducible 

2 2 19 classic method conventional method 

2 2 20 classical methods  

2 3 27-28 1-ethyl-3-methylimidazolium bromide (EMIM.Br) is one type of ionic liquid 
solvent that is used as a solvent for extracting compounds from the 
natural products 

1-ethyl-3-methylimidazolium bromide ([EMIM]Br) is one type of ionic liquid 
solvent. It used as a solvent for extracting compounds from the natural products 

2 3 28-30 Some of the studies had reported the usage of ionic liquid as a solvent 
such as the trans-resveratrol extraction from Polygoni cuspidati using IL-
MAE 

Study of ionic liquid as a solvent had reported such as the trans-resveratrol 
extraction from Polygoni cuspidati using IL-MAE 

3 1 6-8 However, to isolate the known compounds (dereplication) as well as new 
compounds are very tough, this was due to the yield (particularly phenolic 
content) of this plant is very low (less than 1%) 

However, to isolate the leading compounds (dereplication) or new compounds 
are difficult, it was due to the yield (particularly phenolic content) of this plant is 
poor 

3 1 10-11  Application of the IL-MAE for the secondary metabolites extraction from this plant 
has reported in the preliminary study previously 

3 2 15   on June 10-20, 2016 

4 3 11-12 is a very important step a crucial step 

4 3 13-14 the maximum target compound (particularly polyphenols) the optimum polyphenolic constituents 

4 4 17-18 A standard calibration curve using the microplate reader showed in Table 
2 

A standard calibration curve by using was performed the microplate reader 
showed in Table 2 

4 4 20-25 
A standard curve obtained using the standard concentration of gallic acid 
of 200 µg/ml, 100 µg/ml, 50 µg/ml, 25 µg/ml and 12.5 µg/ml, respectively. 
This result was accordance with the results that have been reported in the 
previous studies[25,27- 29]. From the result achieved an equation 
Y=0.023+7.812X with a correlation coefficient (R2) of 0.999 (shown in fig. 
1), 

The result was accordance with the results had been reported in the previous 
studies [25,27,28], and the equation was Y= 0.023 + 7.812X with a correlation 
coefficient (R2) of 0.999 (shown in fig. 1). 

5 1 1-10 
Based on the results of the absorbance measurements of samples either 
extract obtained in both the conventional and non-conventional methods, it 
was known that there are differences in the yield (total polyphenolic content) 
of each method. The optimum yield of the extracts obtained with non-
conventional extraction methods using several factors, including the ionic 
liquid concentration of 0.7 mol/l; extraction time of 10 min; liquid-solid ratio 
of 14 ml/g and microwave power of 30 %W. The results of absorbance 
measurement and total polyphenol content calculation showed in Table 3 
and fig. 2. The yield content obtained from the extract using an EMIM.Br as 
a solvent in the range of 5.529-13.750 µg/g gallic acid equivalent (GAE) 
(Table 3). Whereas the results obtained from the extract using conventional 
extraction methods, the n-hexane and ethyl acetate extracts were 3.408 
µg/g 7.823 µg/g GAE, respectively. Based on the above results (fig. 2), the 
use of EMIM.Br as the solvent is more efficient compared to the organic 
solvent (n-hexane and ethyl acetate). 

Based on the results of the absorbance measurements of the sample obtained 
from both the conventional and non-conventional methods, there are differences 
in the yields of total phenolic content. The optimum yields were obtained using 
non-conventional extraction methods in the range from 5.529 to 13.750 µg 
GAE/g sample such as the ionic liquid concentration of 0.7 mol/L; extraction time 
of 10 minutes; liquid-solid ratio of 14 ml/g and microwave power of 30% Watt 
(showed in Table 3). Whereas the yields were acquired using conventional 
extraction methods, both the n-hexane and ethyl acetate extracts were 3.408 and 
7.823 µg GAE/g sample, respectively. Based on the above results, the use of 
[EMIM]Br solvent is higher compared to the organic solvent (can be seen in Fig. 
2). 

 



 
List of Rebutal 

No. Reviewer’s Comment Changes or Rebutal 

1 The plant family should be added in the abstract The plant family already added in the abstract 

2 Remove abbreviation from keywords Abbreviation already changed 

3 Ms needs English editing, because there are many grammatical and typing mistakes The Ms already revised 

4 Data of plant collection should be added Already added 

5 The MS is redundant and there is much repetition The Ms already revised 

6 Amount of solvents should be specified It is clear in manuscript (amount of mol/L in water for ionic liquid and ml for organic solvent ) 

7 The MS should be divided into sections The form accordance with instruction author (short communication) 

8 Extract concentration should be mentioned In this study, the extract concentration is the yields of total polyphenolic content 

9 
the manuscript is recommended for publication after minor grammatical correction (Reviewer 
2) 

The Ms already revised 

 
 
 
 
 
 



 



 



 



 



 



 


