
Trad. Med. J., September 2014 

Vol. 19(3), p 142-148 

ISSN : 1410-5918 

 

Traditional Medicine Journal, 19(3), 2014 142 

Submitted : 10-01-2014  

Revised : 10-12-2014 

Accepted : 24-12-2014  

ISOLATION AND IDENTIFICATION OF FREE RADICALS SCAVENGER 

FROM Daucus carota L LEAVES 
 

Sri Sudewi1, Subagus Wahyuono2, Puji Astuti2* 
1Dept of Pharmacy, University Sam Ratulangi, Manado, Northern Sulawesi, Indonesia 

2Faculty of Pharmacy, Universitas Gadjah Mada, Sekip Utara Yogyakarta, Indonesia 

 

ABSTRACT 
 

The presence of free radicals produced inside the cells is thought to cause a range of diseases such as 

degenerative diseases. Antioxidant properties of carrot root (Daucus carota L.) have been reported elsewhere 

to inhibit the formation of these free radicals, but the compounds responsible for antioxidant activity inside 

its leaves have not yet determined. In Indonesia, Daucus carota L. leaves are regarded as waste product after 

harvesting the root. This study was conducted to isolate and identify the compound having antioxidant 

activity from the leaves of D.carota. n-Hexane, ethyl acetate, and methanol extracts were examined for free 

radical scavenger activity by using DPPH method. The n-hexane extract showing free radical scavenger 

activity was solid-solvent partitioned, fractionated using vacuum liquid chromatography and tested for free 

radical scavenger activities. The active compound was isolated by using preparative thin layer 

chromatography and its purity was determined by TLC with three mobile phase systems and two dimensional 

TLC. Based on spectroscopy UV-Vis, IR as well as 1H-NMR (CDC13) data, the active compound was suggested 

to be xanthophyll derivate, lutein. The compound at concentration of 0.616, 1.025, and 2.05 ppm had 

antioxidant activities of 0.94 ± 0.05; 18.53 ± 0.15; and 49.07 ± 0.86, respectively. 
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INTRODUCTION 
There is a huge amount of evidence 

showing the contribution of free radicals in 

mediating the development of human diseases 

such as cancer, degenerative diseases and 

neuronal diseases (Halliwell et al.,1992, Thomas & 

Kalyanaraman, 1997, Waley-Connell et al., 2011). 

Free radicals such as hydrogen peroxide (H2O2); 

superoxide (Oz- )â�������������������������������ä�

are atom or atomic groups belongs to one of 

unpaired electron and therefore are highly 

reactive molecules ( Fessenden and Fessenden, 

1995). Free radicals were formed naturally and 

continued present in human body. If the formation 

exceeds the antioxidant capacity of an organism, it 

will induce a variety of pathophysiological 

processes lead to various diseases. Chain reaction 

will stop when the free radicals is scavenged by 

molecules namely antioxidant (Halliwell and 

Gutteridge, 1985). Antioxidants have been 

reported to inhibit the formation of free radicals 

through removing their intermediates. A number 

of natural antioxidants have been explored and 

developed to protect the body against these 

harmful molecules. Rutin and phenolic  

compounds isolated from Trans-Himalayan  plants 

have  been  reported to have  antioxidant property 
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 (Yang et al, 2008; Kogje et al., 2010). Vitamin C, 

tocoferol, phenol, and carotenoid isolated from 

plants scavenged the free radicals and broke the 

chain reactions (Fang et al., 2002). 

Carrot (Daucus Carota L.) is plant regarded 

as one top 10 level of vegetables having nutrition 

value compared to other 39 fruits and vegetables ( 

Sun et al., 2009)ä� ������� ��������� ����������� �>-

�������á� =-�������á� @- caroten, licopen, lutein, 

kriptoxantin) dan phenolic compounds (phenil 

propanoid, eugenol, miricetin) (Ross, 2005), 

flavonoid (quercetin, rutin, luteolin) 

(Muralidharan et al., 2008), vitamin C (Kumar  et 

al., 2004) and polyacetylenes (Baranska and 

Schulz, 2005, Purup et al., 2009). Flavonoid, 

phenolic compounds and vitamin C are reported to 

have antioxidant since they are able to donate 

hydrogen/electron to stabilize radical species 

(Lopez-lazaro, 2009) whilst carotenoid can bind 

singlet oxygen or deactivate oxygen radical.  

Carrot consists of roots and leaves. Its roots 

are usually the one which are used as food, 

vegetables and source of drink. There have been a 

lot of studies conducted about the roots 

(Smallwood, et al., 1999, Purup et al., 2009, Roman 

et al., 2011) but less about the leaves. In Indonesia 

the leaves are only used by farmers as source of 

fertilizer and animal food. There are only few 

studies conducted to determine the activity or 

nutrition values of this material. Recent study 



ISOLATION AND IDENTIFICATION OF FREE RADICALS SCAVENGER 

 

Traditional Medicine Journal, 19(3), 2014 143 

reported that carrot leaves have antioxidant 

capacity and used as snack (Limsangouan, et al 

2010). However, the biological active responsible 

for this antioxidant activity has not yet 

determined. Based on the characteristic of plant 

chemical compound distribution, chemical 

components of plants can translocalise from one 

part to the other, the term normally called 

translocalisation processes. These chemical 

components could move from leaves to the roots, 

fruits, flowers, stem, and young leaves (Kour, 

2006). The distribution and quantity of the 

chemical components varies between parts of the 

������á�����������������������ä�������������ï��������

have been reported to have compounds having 

antioxidant properties, it is possible that its leaves 

also contain components having the same 

properties. This study is conducted to isolate and 

identify antioxidant compounds present in the 

������ï��������ä 

 

METHODOLOGY 
������ï�� ������� ����� ���������� �����

Tawangmangu, Karanganyar, Central Java on 

January 6, 2011. The sample was authenticated at 

Faculty of Pharmacy, Universitas Gadjah Mada 

Yogyakarta and voucher specimen no 477 was 

deposited at Department of Pharmaceutical 

Biology, Faculty of Pharmacy, Universitas Gadjah 

Mada, Yogyakarta. 1,1-Diphenyl-2-picryl-hydrazyl 

(DPPH) was purchased from Sigma�Aldrich (USA). 

The solvents and other chemicals were of 

analytical grade except those used for vacuum 

liquid chromatography. 

 

Procedure 

Extraction and isolation 

������ï�� ������� ����� �������� �nd dried in 

the oven at 50oC for 2x24 hour and then 

powdered. The powder was extracted gradually 

using n-hexane, ethyl acetate and methanol to 

obtain crude extracts of n-hexane, ethyl acetate 

and methanol, respectively. These extracts were 

tested qualitatively for free radical scavenger 

activity based on the method described in Masoko 

and Ellof (2007). The presence of yellow spots 

against purple background on TLC indicating the 

presence of antioxidant compounds. The positive 

extract was partitioned using solid-solvent 

extraction and further fractionated using vacuum 

liquid chromatography using silica gel 60 F254 as 

stationary phase and in increasing proportions 

(10%) of n-hexane: ethyl acetate as mobile phases. 

The fractions were separated by TLC and those 

having similar profiles were combined and tested 

for antioxidant properties. The positive fractions 

were separated by preparative-TLC and the 

antioxidant activity of the isolated compounds 

were tested using qualitative metal ion-chelating 

assay as described in Rohman et al., (2010). The 

purity of the isolate was determined by two 

dimensional TLC and TLC with various 

compositions of mobile phases. 

 

Structure elucidation 

The structure of the active compound was 

elucidated based on UV-Vis spectrophotometric 

(Hitachi U-2800), Infra Red (PERKIN ELMER FTIR 

100) and 1H-NMR (JEOL JNM ECA DELTA2 with 

frequency 500 MHz) data. 

 

Antioxidant activity  

Antioxidant assay used for fractionation 

and isolation of antioxidant compounds were 

determined qualitatively according to Masoko and 

Ellof 2007. Briefly, the extracts were separated by 

TLC, the plates are air-dried and the 

chromatograms were sprayed with 0.2% 2,2, 

diphenyl-2-picryl-hydrazyl (DPPH) in methanol. 

The presence of yellow spots against purple 

background indicating the presence of antioxidant 

compounds. To determine antioxidant activity of 

the isolate quantitatively, metal-ion-chelating 

assay was used according to Rohman et al, (2010). 

The samples (mL) were added to 0,05 mL 2mM 

FeCl2. After adding 0,2 mL 5 mM ferrozin, the 

samples were mixed vigorously and let stand at 

room temperature for 10 minutes. After 

equilibrium, the absorbance was measured using 

spectrophotometer at wave length 562 nm. The 

experiment was conducted triplicate. 
 

Percentage (%) of chelating 

inhibition = 

(A0-A1) 
X 100 

A0 
 

Where : A0 was the absorbance negative 

control and A1 was absorbance of the samples. 

Ethylene diamintetraacetate (EDTA) was used as 

positive control 

 

RESULTS AND DISCUSSION 
TLC-bioautography guided isolation of 

antioxidant compound 

Based on identification of antioxidant 

compounds using 0.2% DPPH solution sprayed on 

to TLC chromatogram, the strongest free radical 

scavenging activity was shown by n-hexane 

extract (Figure 1). The DPPH method was used 

based on the ability of antioxidant compounds to 

neutralize the generation of free radicals. 

Molecules which are able to donate electron or 

hydrogen within the solution will change the color 

of DPPH from purple into yellow spot.  
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Figure 1. TLC plate sprayed with 0.2% DPPH 

solution in methanol and visualized under visible 

light. (a) n-hexane, (b) ethyl acetate, (c) methanol 

extracts. Stationary phase: silica gel GF 254, 

mobile phase chloroform: ethyl acetate (3:1 v/v). 

The presence of yellow spots against the purple 

background indicating the presence of antioxidant 

compounds.  
 

The n-hexane extract was then 

partitioned using methanol to obtain methanol-

soluble and non soluble fractions. The positive 

fraction (methanol-non soluble fraction) was 

further separated by vacuum liquid 

chromatography (VLC). The efficiency of 

separation and the presence of antioxidant 

compounds were determined by TLC sprayed with 

0.2% DPPH in methanol. From twelve fractions, 

those having similar TLC profiles (fraction VI-XII) 

were combined to obtain six fractions (Figure 2). 

 

 
 

Figure 2. Vacuum liquid chromatography profiles 

of methanol non-soluble fraction of n-hexane 

extract. Stationary phase: silica gel 60 F254, 

mobile phase n-hexane: ethyl acetate with 10% 

increased level of ethyl acetate. The final wash was 

performed using methanol. Fraction VI to XII were 

combined and designated as fraction VI. 
 

It has been reported that volatile oil, 

which commonly present in non-polar extract, has 

antioxidant activity (Mansour et al., 2001; Barra et 

al., 2007; Kapoor et al., 2009), therefore the 

volatile oil obtained by steam distillation of fresh 

leaves was tested for free radical scavenging 

activity by TLC sprayed with 0.2% DPPH solution. 

However, the volatile oil turned out showing 

negative result compared to that of fraction I 

(Figure 3). These data suggested that the 

antioxidant activity of n-hexane extract was not 

due to the presence of volatile oil. 

 

 
 

	������uä����������������������������������ï���������

by steam distillation did not have antioxidant 

activity. The volatile oil (a) and fraction I obtained 

from VLC (b) were separated by TLC and sprayed 

with cerium (IV) sulphate (1) and 0.2% DPPH 

solution. The presence of yellow spot indicating 

the presence of antioxidant compounds. 

 
 In this study, although fraction I showed 

highest intensity, fraction V was of interest to be 

isolated and characterized due to the abundant of 

sample and the higher rate of color change 

compared to others. The antioxidant compound 

present in fraction V was then separated by 

preparative thin layer chromatography (TLC) and 

the purity of this compound was determined by 

two dimensional TLC and TLC with various mobile 

phases. The present of single spot with these two 

methods indicated the level of purity of the isolate 

(Figure 4). 

 

Antioxidant activity 

The antioxidant capacity of this isolate was 

tested using metal ion-chelating method as 

described in Rohman et al, (2010). Based on this 

method, antioxidant activity was determined by 

the ability of a compound to abrogate ferrozine-

Fe2+ complex, reducing the intensity of red color 

developed from this complex.  The isolate at the 

concentration of 0.616, 1.025 and 2.05 ppm have 
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metal ion-chelating activity of 0.94 ± 0.05, 18.53 ± 

0.15 and 49.07 ± 0.86 % respectively. Increasing 

concentration of isolate showed increased activity.  

EDTA which was used as positive control in this 

experiment has IC50 of 18.19 ppm. It is suggested 

that the isolate has stronger antioxidant activity 

compared to that of control. 

 

 

 
 

Figure 4. The purity of isolate from fraction V as 

determined by TLC with various mobile phases, n-

hexane:etyl acetate (2:1 v/v) (a), chloroform: ethyl 

acetate (9:1 v/v) (b), chloroform:ethyl acetate (1:1 

v/v) (c) and two dimensional TLC with 

chloroform: ethyl acetate (9:1 v/v) as mobile 

phases for first (d) and second (e) elution. 

Stationary phase: silica gel 60 GF254. 

 

Structure elucidation  

Due to its antioxidant capacity, it is 

interesting to characterize further the structure of 

this active compound. Preliminary identification of 

the active compound showed the presence of 

terpenoids as indicated by green color spot with 

Lieberman-Buchard detection reagent (Figure 5). 

UV-���� ������������������� ����� ������� Imax at 

432, 455, and 485 nm indicating the presence 

highly chromophoric bonds. Based on this data, 

the isolated compound (Figure 6) was predicted to 

have many conjugated double bonds such as 

carotenoids type of compounds (Harborne, 1987). 

Absorption in the area of 3445 cm-1 in the 

IR spectrum indicated the present of OH stretch, 

whilst at 2927 cm-1 and low absorption at 1425 

cm-1 indicated the presence of C-H stretch and (-

CH2-), respectively (Silverstein et al., 1991). 

Strong absorption was seen in the area of 1630 

cm-1 (C=C-C=C, stretch, symmetry) (Figure 7).  

 

 

Figure 5. TLC profile of active compound indicated 

the presence of terpenoid. The isolate was eluted 

using silica gel 60 GF 254 as stationary phase and 

chloroform: ethylacetate (9:1 v/v) as mobile phase 

and spayed with AlCl3 (a), Dragendoff (b) and 

Liberman-Burchard (c). 

 
Figure 6. Ultraviolet spectrum (CHCl3) of the 

isolated compound 

 

According to Bruneton (1999) carotenoid 

can be categorized into two groups based on its 

structure elements, namely carotene which 

contains -C and -H and xanthophyll, which consists 

of atomics C, H and O. The presence of OH group 

suggested that the isolated compound was a 

xanthophyll derivate, possibly identified as Lutein. 

Further characterization of this compound by 
1HNMR showed chemical shift of 0.8 � 1.1 ppm 

(singlet) of geminal methyl protons and 1.63-1.73 

ppm indicated the present of unsaturated methyl 

proton such as allylic methyl groups. The more 

down field methylene proton was bound to an 

alkene with conjugated double bound (1.91 � 1.96 
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ppm) and a methyne proton (-CH=) conjugated to 

a double bound 5.43 � 6.64 ppm were also 

observed (Hwang et al., 2005) (Figure 8, Tabel I). 
 

 
 

Figure 7. Infrared spectrum (KBr) of the isolated 

compound 

 

 

 
 

 

Figure 8. 1H-NMR spectrum (500 MHz, CDCl3) of 

the isolated compound 

 

 

Based on the spectrum information, the 

antioxidant compound isolated from the carrot 

leaves was suggested to be lutein (Figure 9). 

 

 
 

Figure 9. Lutein 
 

 

 

 

Table I. 1HNMR data of isolate compared to lutein 

(Hwang et al., 2005) 

 

 

 
 

 

Lutein is well known antioxidant and anti free 

radical scavenger, widely used in cosmetics and 

neutraceutical industry. This compound was found 

to be able to scavenge free radicals (Gowda et al., 

2010), inhibit hydrogen peroxide-�	H�� ���� ��-8 

expression in gastric epithelial AGS cells (Kim et al 

2011), and inhibit the growth of mouse mammary 

tumor (Chew et la., 2003). The presence of lutein 

��� ���� ������ï�� ������� ���������� ���� ���������� ���

this part of plant as source of antioxidant. This 

compound was found to be abundant compared to 

the root (Figure 10), and utilization of waste 

carrot leaves for neutraceuticals products 

therefore is promising. 
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Figure 10. TLC profiles n-hexane extract of D. 

carota leaves (1), root (2) and the isolate (3) as 

determined by cerium (IV) sulfate detection 

reagent (a) and 0.2% DPPH (b). The same amount 

of extract was loaded into the plate. Silica gel 60 

GF254 as stationary phase and n-hexane: ethyl 

acetate (2;1 v/v) as mobile phase. 

 

 

CONCLUSION  
Carot (D.carota) leaves contains antioxidant 

compounds with lutein suggested to be one of the 

active isolate. This compound was found to be 

abundant compared to that in the root. This isolate 

had metal ion-chelating inhibition activity at 

concentration dependent manner and had 

stronger effect compared to EDTA control.  
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