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Abstract - The sample used in this study is the leaves of Citrus hystrix DC. belong to the family Rutaceae. This research 
aimed to determine the antioxidant activity of Citrus hystrix DC. leave fraction using 1,1-diphenyl-2-picrylhydrazil (DPPH) 
free radical scavenging method. Citrus hystrix DC. leaf extract was extracted by maceration using ethanol 96% and obtained 
ethanol extract yield value of 5,044% and subsequently fractionated by Vacuum Liquid Chromatography (VLC) with the 
mobile phase is n-hexane:ethyl acetate and ethyl acetate:methanol. The stationary phase used silica gel F254. The number of 
fractions obtained are 4 fractions. The results showed that the Citrus hystrix DC. leave fraction has antioxidant activity. The 
value of IC50 fraction 1 is 275,814 μg/mL, fraction 2 is  200,297 μg/mL, fraction 3 is 242,247 μg/mL and fraction 4 is 
121,831 μg/mL. The 4thfraction of the Citrus hystrix DC. leave has higher antioxidant than the other fractions. 

 
Index terms - Antioxidant, Citrus hystrix DC., kaffir lime leaves, 1,1-diphenyl-2-picrylhydrazil (DPPH), Vacuum Liquid 
Chromatography (VLC). 

I. INTRODUCTION 
 
One of the utilization of antioxidant compounds can 
be found in the family Rutaceae. Rutaceae is a family 
of 130 general in seven subfamilies, one of which is 
Citrus. Citrus (orange) is a growing plant in South 
Asia, Japan, and Indonesia. The plant is empirically 
efficacious to overcome fatigue and weak body after 
a severe illness [3]. 
Common citrus genus species are (Citrus hystrix DC.) 
containing phenolic, terpenoid [8], α-tokoferol [5], 
essential oils, flavonoids, myricetin, quercetin, 
luteolin, hesperetin, apigenin, isorhamnetin and 
phenol compounds such as carotenoid groups [1]. 
Results of research conducted by Tunjung et al in 
2015 stated that IC50 value of chloroform extract of 
kaffir lime leaves (Citrus hystrix DC.) is 9.4 μg/mL 
and IC50 extract of ethyl acetate kaffir lime leaves is 
25.2 μg/mL can reduce the viability of neuroblastoma 
(cancer). Besides, based on previous research of 
Fidrianny, Amaliah and Sukrasno (2016) mentioned 
that the antioxidant activity of ethanol extract of 
kaffir lime leaves (Citrus hystrix DC.) has a very 
strong antioxidant activity using DPPH test with IC50 
value of 7.23 μg/mL. 
 
II. MATERIAL AND METHODS 
 
The kaffir lime leaves (Citrus hystrix DC.) were 
obtained from the Sidrap District, South Sulawesi 
Province, Indonesia. 

 
A. Sample Extraction 
Sample extraction by maceration using ethanol 
solvent. kaffir lime leaves powder (Citrus hystrix 
DC.) macerated with ethanol solvent. Maceration 

carried out for 3 days in a closed container and 
protected from light, stirring periodically. Maceration 
done 3 times. The filtrate obtained was collected 
further concentrated by using a rotary vacuum 
evaporator and the obtained extract ethanol. 
 
B. Fractination by Vacuum Liquid 
Chromatography Methods 
1. Preparation of Columns 
The chromatographic column is cleaned and mounted 
perpendicularly, then the bottom of the column is 
corked so that the silica gel does not contaminate the 
fractional container. A total of 30 g of silica gel 
adsorbent 60 F254 (0.2-0.5 mm) versus 10 g with 
silica gel 60 F254 (0.063-0,200 mm) were mixed, 
then added to the column. The column filling is done 
under vacuum, in order to obtain maximum density. 
2. Fractination Extract 
Ethanolic extract of kaffir lime leaves (Citrus hystrix 
DC.) weighed 30 g and then put on top of adsorbent 
column previously read in column, above the extract 
was placed filter paper, then eluted gradually using 
mobile phase n-hexane: ethyl acetate in 50 mL with 
different degree of polarity (n-hexane, 90:10, 80:20, 
70:30, 60:40, 50:50, 40:60, 30:70, 20:80, 10:90 and 
ethyl acetate), then ethyl acetate:methanol (90:10, 
80:20, 70:30, 60:40, 50:50, 40:60, 30:70, 20:80, 
10:90, and methanol). The outflow is accommodated 
as a fraction. 
C. Qualitative Test of AntioxidantActivity 
Fraction of Citrus hystrix DC. obtained was bottled 
on a 7x1 cm silica gel TLC plate using a capillary 
pipe, then eluted with eluent n-hexane:ethyl acetate 
(8:2). Afterward, the plates were tested for 
antioxidant activity with sprayed DPPH solution and 
allowed to stand for 30 minutes. Stains that have 
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antioxidant activity will change from purple to 
yellow. 
D. Quantitative Test of AntioxidantActivity 
a. Preparation of DPPH Solution 
DPPH powder of 3 mg was dissolved in 100 mL of 
methanol p.a in the forming pitch to obtain DPPH 
solution at 30 ppm concentration. 
b. Preparation of Sample Solution 
Made 1000 ppm stock solution by weighing the 
fraction of the kaffir lime leaves (Citrus hystrix DC.) 
as much as 10 mg and dissolved in methanol p.a 
while stirred and homogenized then enough volume 
up to 10 mL. 
c. Preparation of Quercetin Solution as a 
Comparison 
The 10 mg of quercetin powder was dissolved with 
10 mL of methanol p.a in the stirred powders while 
stirred and homogenized and then adjusted the 
volume to the limit mark to obtain a stock solution of 
1000 ppm. Then dilution with series of concentrations 
of 2, 4, 6, 8, and 10 ppm by means of 0.01 mL, 0.02 
mL, 0.03 mL, 0.04 mL, and 0.05 mL respectively, 
each series of concentration and sufficient volume up 
to 5 mL. The concentration series that had been made 
was 0.5 mL each and then added 3.5 mL DPPH 
solution 30 ppm. The mixed solution was incubated 
for 30 minutes in dark space and the absorption was 
measured at 515 nm wavelength. 
d. Measurement of Antioxidant Activity by 
UV-Vis Spectrophotometry 
The stock solution that has been made is then diluted 
with concentration series of 20, 40, 60, 80, and 100 
ppm. For a concentration of 20 ppm in a 0.1 mL 
pipette, a concentration of 40 ppm in a 0.2 mL 
pipette, a concentration of 60 ppm in a 0.3 mL 
pipette, a concentration of 80 ppm in a pipette of 0.4 
mL, and a concentration of 100 ppm in a pipette of 
0.5 mL, then each volume is sufficient with methanol 
p.a up to 5 mL. The concentration series that had 
been made in each pipette of 0.5 mL was then added 
3.5 mL DPPH 30 ppm. The solution was incubated in 
the darkroom for 30 minutes, measured its 
absorbance at 515 nm wavelength [8]. 
 
E. Calculation of IC50Value 
The percentage of DPPH radical inhibition is 
calculated by the formula: 

percent inhibition=
[Ao – (As – Ae)]

Ao
.

 x 100%  

Where Ao is the absorbance of the blank, As is the 
absorbance containing the sample and DPPH, Ae is 
the absorbance of the sample without DPPH [9]. 
The value of IC50 is a number indicating the 
concentration of test sample which gives 50% 
damping (can inhibit or damp the oxidation process 
by 50%). The value of IC50 is determined by means 
of a linear curve between the concentration of 
solution (x-axis) and percent inhibition (y-axis) of the 

equation y = a+bx can be calculated IC50 by using the 
formula: 

IC50=
(50-a)

b
 

     
III. RESULTS AND DISCUSSION 
 
In this study, the first step was performed to test the 
antioxidant activity fraction of kaffir lime leaves 
(Citrus hystrix DC.) by the determination of crops 
that aims to ensure that the samples of the plants used 
are true leaves of kaffir lime (Citrus hystrix DC.). 
The result of determination obtained by plant used in 
this research is Citrus hystrix DC species.  
The next stage is making the extract of kaffir lime 
leaves (Citrus hystrix DC.) with maceration method. 
The results yield obtained from the extraction of  the 
kaffir lime leaves (Citrus hystrix DC.) can be seen in 
the Table 1. 

Table 1 
Results yield of ethanol extract of the kaffir lime leaves (Citrus 

hystrix DC.) 
 

Sample 
Weight 
(g) 

Quantity 
of 
Solvent 
(mL) 

Extract 
Weight 
(g) 

Yield 
Extract 
(%) 

600 4500 30,26 5,04 
  
The stationary (adsorbent) rough silica gel (0.2-0.5 
mm) of 30 g and fine silica gel (0.063-0,200 mm) of 
10 g, the silica gel was mixed in order to prolong the 
contact time between the samples by the eluent used 
and prevent the elution process runs very slowly [14]. 
The mobile phase (eluent) used is n-hexane:ethyl 
acetate and ethyl acetate:methanol. Eluent has a 
different polarity of n-hexane is nonpolar, ethyl 
acetate is semipolar and polar methanol. The solvents 
are used because they have interesting properties of 
compounds that have the same or very like "like 
dissolve like" properties. 
 
The outflow was accommodated as a fraction based 
on eluent used as much as 21 fractions. 21 fractions 
are then bottled on the TLC plate and seen the same 
chromatogram pattern. The fractions having the same 
chromatogram pattern were combined into one 
fraction so as to obtain 4 fractions, see in Table 2. 

 
Table 2 

Fractionation results of ethanol extract of kaffir lime leaves 
(Citrus hystrix DC.) 

 

Fracti
on Eluent 

Weight 
of 
Fraction 
(g) 

1 n-hexane:ethyl acetate 
(90:10) and (80:20) 

5,94 

2 n-hexane:ethyl acetate 5,57 
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(70:30, 60:40, 50:50, 
40:60, 30:70, and 20:80) 

3 n-hexane:ethyl acetate 
(10:90 and 0:100);  
ethyl acetate:methanol 
(90:10, 80:20, 70:30, 
60:40, and 50:50) 

9,34 

4 ethyl acetate:methanol 
(40:60, 30:70, 20:80, 10:90 
and 0:100) 

9,33 

  
The four fractions obtained were bottled on a 7x1 cm 
silica gel TLC plate with a capillary pipe, then eluted 
with eluent n-hexane:ethyl acetate (8:2). After that, 
the plate was tested by qualitative antioxidant activity 
with sprayed DPPH solution and allowed to stand for 
30 minutes. Stains that have antioxidant activity will 
change from purple to yellow. It can be seen in Table 
3.  

Table 3 
Qualitative test results of antioxidant activity of kaffir lime 

leaves fraction (Citrus hystrix DC.) 

Fracti
on 

Solutio
n 

Fraction of kaffir 
lime leaves 
(Citrus hystrix 
DC.) 

Results 

1 DPPH Yellow stain, 
purple 
background 

+ 

2 DPPH Yellow stain, 
purple 
background 

+ 

3 DPPH Yellow stain, 
purple 
background 

+ 

4 DPPH Yellow stain, 
purple 
background 

+ 

Description: 
(+): has activity as an antioxidant 
(-) : has no activity as an antioxidant 
 
As according to Naik et al (2003), the capability of 
radical capture is related to the ability of the 
compound component to donate electrons or 
hydrogen. Any molecule that can donate electrons or 
hydrogen will react and will fade DPPH color, where 
the DPPH intensity will change from purple to yellow 
by electrons derived from antioxidant compounds. 
 
Based on the results of qualitative research, 4 
fractions of the kaffir lime leaves (Citrus hystrix DC.) 
have antioxidant activity. 
 
The antioxidant activity test was done quantitatively 
using DPPH method. The DPPH method is used 
because the use of this method is fast enough, 
accurate and to evaluate antioxidant activity in foods 
and beverages, and is most widely used in screening 
antioxidant activity in medicinal plants [10]. The 

results of absorbance measurements, percent 
inhibition, and IC50 values can be seen in the Table 4. 

 
Table 4. 

Results of absorbance measurement, percent inhibition and 
IC50 values 

 
Description: 
Absorbance Blank : 0,898 
 
According to Phongphaichit et al (2007), a compound 
expressed as a very powerful antioxidant if IC50<10 
μg/mL, strong if IC50 value between 10-50 μg/mL, 
while if IC50 value ranges between 50-100 μg/mL, 
weak if the IC50 value is between 100-250 μg/mL and 
is inactive if IC50 is above 250 μg/mL. 
 
The results obtained on the basis of measurement 
with UV-Vis Spectrophotometer at 515 nm 
wavelength are IC50 quercetin values obtained for 
14.290 μg/mL, this indicates that antioxidant activity 
of quercetin is a powerful antioxidant (10-50 μg/mL). 
While for fraction 1 had inactive antioxidant activity 
(> 250 μg/mL) with IC50 275,814 μg / mL, fraction 2, 
fraction 3 and fraction 4 had weak antioxidant 
activity (100-250 μg/mL) with IC50 value respectively 
200,297; 242,247 and 121,831 μg/mL, indicating that 
the fraction of kaffir lime leaves (Citrus hystrix DC.) 
has antioxidant activity well below the comparison. It 
is influenced by the nature of polarity of active 
compounds distributed in the solvent used in the 
fractionation process [13]. Therefore, the use of 
solvent in the fractionation process will affect the 
value of IC50. 
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Figure 1: Graph of the relationship between the concentration 

of sample fraction 1 and percent of DPPH inhibition 
 

 
Figure 2: Graph of the relationship between the concentration 

of sample fraction 2 and percent of DPPH inhibition 
 

 
Figure 3: Graph of the relationship between the concentration 

of sample fraction 3 and percent of DPPH inhibition 
 

 
Figure 4: Graph of the relationship between the concentration 

of sample fraction 4 and percent of DPPH inhibition 
 

From the above table, it is found that fraction 4 is the 
fraction which has the highest antioxidant activity 
compared with fractions 1, 2 and 3. This is thought to 
be caused of the fractions 1 and 2 consists of n-
hexane-ethyl acetate and fraction 3 consisting of 
solvent n-hexane-ethyl acetate and ethyl acetate-
methanol by comparison of the amount of ethyl 
acetate more so as to contain more non-polar and 
semipolar compounds. While fraction 4 consists of 
the ratio of ethyl acetate-methanol solvent with the 
ratio of the amount of methanol more so that the 
compound contained in fraction 4 is more polar. 
Barchan et al (2014) say methanol is a widely used 
and effective solvent for the extraction of 
antioxidants and phenolic compounds. Ali et al 
research results in 2015 also showed the highest total 
phenolic and flavonoid levels in kaffir lime leaves 
extract with some type of solvent is methanol extract. 
 
CONCLUSION 
 
In this research, the fraction of kaffir lime leaves 
(Citrus hystrix DC.) has antioxidant activity. The 
value of IC50 fraction 1 is 275,814 μg/mL, fraction 2 
is 200,297 μg/mL, fraction 3 is 242,247 μg/mL and 
fraction 4 is 121,831 μg/mL. The fraction 4 of kaffir 
lime leaves (Citrus hystrix DC.) has higher 
antioxidant power than the other fraction. 
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