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The use of ionic liquid solvent was done over the last 
decade. Various techniques, cost, and their complexity 
have been developed to extract the active components 
of the plant[1]. Ideally, the use of extraction method 
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aimed to produce the secondary metabolites optimally, 
by considering the extraction method, which is a 
simple, rapid, safety, economical, eco-friendly and can 
be reproducible[2-4]. The heat reflux extraction (HRE) 
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method is a conventional method and most appropriate 
to use an ionic liquid solvent compared with other. 
However, the use of the non-conventional methods 
has proven to be more effective and efficient to extract 
the active constituents of the plants[5,6]. An ionic liquid 
solvent combined with the use of non-conventional 
extraction methods, such as ionic liquid-based 
microwave-assisted extraction (IL-MAE), negative-
pressure cavitation-assisted extraction (IL-NPCE), 
ultra-high pressure assisted extraction (IL-UPE), 
supercritical fluid extraction (IL-SFE), and ultrasound-
assisted extraction (IL-UAE)[7,8]. Although all of the 
methods have special requirements, moreover in some 
cases has been performed a comparative analysis of 
these methods.

1-Ethyl-3-methylimidazolium bromide (EMIMBr) is 
one type of ionic liquid solvent. It used as a solvent 
for extracting compounds from the natural products. 
Study of ionic liquid as a solvent had reported such 
as the trans-resveratrol extraction from Polygonum 
cuspidatum using IL-MAE[9]. Phenolic compound 
extraction from Arctium lappa L using IL-UAE and IL-
MAE methods[10], extraction of rhiosin and rhodionin 
from Rhodiola rosea using IL-UAE methods[11]. 

Peperomia pellucida (L.) Kunth is a herb, belongs 
to a family of Piperaceae. The herbs are traditionally 
utilized to treat various diseases such as hypertension, 
diabetes mellitus, gout, headache and pain (abdominal 
pain)[12,13]. Some studies had reported the plant has 
pharmacological properties as angiotensin converting 
enzyme (ACE) inhibitory[14,15], gastroprotective[16], 
antiinflamatory[17], antisickling[18], sunscreen[19], 
antimicrobial and antioxidant[20]. Polyphenol 
compounds have been isolated including; quercetin[15], 
secolignan[21], pelusidin A[22] and chromene[23]. 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. 
Therefore, the development of extraction methods 
conducted with the application of the green chemistry 
principles by using an ionic liquid solvent. Application 
of the IL-MAE for the secondary metabolite extraction 
from this plant has reported in the preliminary study 
previously[24]. The use of EMIMBr as a solvent for the 
extraction of phenolic constituents has not reported. 
The use of ionic liquid solvent aims to obtain the 
extracts with maximum phenolic constituents.
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Samples of P. pellucida herb were collected from 
North Mamuju, West Sulawesi, Indonesia on June 
10-20, 2016. The voucher specimens identified at the 
Herbarium Bogoriense, Bogor, West Java, Indonesia. 
The sample was washed, dried and powdered using a 
grinder. The chemical materials were employed, such 
as EMIMBr as a solvent purchased from Shanghai 
Chen Jie Chemical, China. Sodium carbonate, Folin-
Ciocalteu reagent, and gallic acid standard purchased 
from Sigma-Aldrich, UK. Aqua DM, methanol, 
n-hexane and ethyl acetate were purchased from  
PT. SmartLab Indonesia, Indonesia.

In the conventional extraction method, the dried 
powder of sample (3 g) was macerated with n-hexane 
50 ml, allowed to stand for 24 h, and filtered and 
then evaporated to obtain a dry extract. Furthermore, 
the residue was macerated using ethyl acetate in the 
same procedure. In the non-conventional extraction 
method[24], the dried powder of sample (3 g) was mixed 
with an ionic liquid solvent then extracted using an IL-
MAE (Modena 900 Watt, with slight modification), 
which operated under some conditions. The residue 
and extract solution was separated by filtering using 
a cotton swab and cooled at room temperature. The 
obtained extract solution was left for 10 to 12 h to 
precipitate the desired extract.

Determination of the total polyphenolic content using 
a microplate reader 96 well method[25,26]. A total of  
20 µl (1000 ppm) of the extract solution or the standard 
solution were added to 100 µl reagent 25 % Folin-
Ciocalteu solution, homogenized for one minute and 
then allowed to stand for 4 min. Then a 75 µl sodium 
carbonate solution was added and homogenized for one 
minute. Absorbance measured at a 750 nm wavelength 
using a 96 well microplate reader after incubated for  
2 h at room temperature in the dark. Gallic acid 
solutions (200, 100, 50, 25, and 12.5 µg/l, respectively) 
were used as standards.

As far as we know, the selection of solvent to obtain 
extracts with maximum yield (total polyphenolic 
content) is a crucial step, especially for the optimization 
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of extraction methods that aim to acquire a target 
compound. The use of EMIMBr as a solvent is expected 
to attract to the optimum polyphenolic constituents by 
using the IL-MAE method. Some factor considered 
in this method, among others, the extraction time, the 
microwave power, the liquid-solid ratio, and the ionic 
liquid concentration shown in Table 1. Each extract 
with the yields of total polyphenolic content compared 
with a conventional method.

A standard calibration curve was performed using 
the microplate reader was showen in Table 2. Based 
on the results of linear regression, analysis has 
obtained automatically from the microplate reader 
(VersaMax™ ELISA Microplate Reader). The result 
was in accordance with the results had been reported 
in the previous studies[25,27,28], and the Eqn. was 
Y=0.023+7.812X with a correlation coefficient (R2) of 
0.999 (as shown in fig. 1). Where Y is the yields of total 
phenolic content, and X is the concentration of standard 
or sample. The equation was applied to determine the 
total polyphenolic content from herb samples using 
different types of solvents and extraction methods.

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 min; liquid-solid 
ratio of 14 ml/g and microwave power of 30 % Watt 
(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 EMIMBr solvent is higher compared 
to the organic solvent (fig. 2). 

This study is an early stage in the development of 
extraction methods to obtain the target compound 
from medicinal plants rapidly, easily and efficiently. 

Factor Unit Symbol
Range and level

Low Medium High
Extraction time Min A 10 15 20
Microwave power % W B 10 30 50
Ionic liquid 
concentration mol/l C 0.2 0.7 1.2

Liquid-solid ratio ml/g D 10 12 14

TABLE 1: EXPERIMENTAL FACTORS OF AN IL-
MAE USING EMIMBr AS A SOLVENT

Concentration 
(µg/ml) Absorbance Approximate 

absorbance
Standard 
deviation

12.5

0.112

0.116 0.0040.118

0.119

25

0.205

0.209 0.0040.212

0.210

50

0.415

0.405 0.0090.405

0.395

100

0.874

0.843 0.0270.832

0.823

200

1.559

1.57 0.0451.531

1.619

TABLE 2: RESULTS OF ABSORBANCE 
MEASUREMENT FROM GALLIC ACID STANDARD 

The absorbance measurement at a wavelength of 750 nm using a 96 
well microplate reader
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Fig. 1: Curve of linear regression analysis of gallic acid
The concentration series ( ) and the linear concentration 
series ( ) of the gallic acid standard 
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Fig. 2: The efficiency extraction of total polyphenolic content 
from P. pellucida herb
GAE (µg/g) is gallic acid equivalent

Furthermore, from the further study is in progress 
including the optimization of extraction method, 
isolation of biomarker compound, and screening of 
activity. 
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