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INTRODUCTION 
 

L-(3,4-dihydroxyphenyl)-L-alanine(L-DOPA) is a 

precursor to many neurotransmitters like dopamine, 

norepinephrine (noradrenaline), andepinephrine. L-

DOPA crosses the Brain Blood Barrier whereas, 
dopamine cannot. In the Central Nervous System, L-

DOPA converted into dopamine by the enzyme aromatic 

L-amino acid decarboxylase, also known as DOPA 

decarboxylase (DDC).[1] 

 

Vicia faba also known as the broad bean, fava bean, faba 

bean, field bean, bell bean, ortic bean, is a species of 

bean family (Fabaceae) native to North Africa, south 

west and south Asia, and extensively cultivated 

elsewhere. It is a rigid, erect plant 0.5–1.8 m tall, with 

stout stems of a square cross-section. Its seeds are rich in 

L-DOPA, a substance used medically in the treatment of 
Parkinson's disease. In 1913, Guggenheim identified L-

DOPA in the seedlings, pods, and beans of the Vicia 

faba. Since then, improvements after its consumption 

have been described in patients with Parkinson’s 

disease.[2] L-DOPA is also a natriuretic agent, which 

might help in controlling hypertension.[3] It is a good 

source of lysine rich protein and good source of levodopa 

(L-DOPA), a precursor of dopamine, can be potentially 

used as medicine for the treatment of Parkinson’s 

disease.[4] Fava Beans contain high amounts of phenolic 

content which can elevate L-DOPA in blood. L-DOPA is 

a neurotransmitter precursor which is considered as an 

effective remedy for the relief in Parkinson’s disease.[5] 

 

Vicia faba var. major (broad beans): It is cultivated 

mainly for human consumption. Mature seeds are roasted 

and eaten as snacks in India, or ground to prepare falafel, 
sauces and various food ingredients such as meat 

extenders or skim-milk replacers.[6] 

 

Vicia faba var. minor (horse beans, field beans) produces 

smaller seeds. They are generally used as livestock feed, 

and are found to have low-tannin, low vicine-convicine 

and low-trypsin inhibitor contents.
[7]

 Faba beans have 

been suggested as an alternative protein source to soy 

bean for livestock in Europe.[8–10]  

 

One of the most important steps for getting the bioactive 
substances from the plant is extraction. Change in the 

method of extraction, solvents used, different extraction 

techniques can highly vary the quantity of the bioactive 

material extracted. Therefore, a suitable extraction 

method is important for obtaining the extracts with 

required pharmacological activities. There is a lack of 

studies done for optimization of extraction technique for 

L-DOPA despite an extensive work is reported for 

isolation, identification and pharmacological activities of 

L-DOPA from various plant sources. Keeping this in 

view, present investigation was done to study the 
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ABSTRACT  
 

In the present study, attempts are made to develop suitable method(s) for extraction of L-DOPA from the powdered 

seeds of 2 varieties of Vicia faba using different solvents and conditions. The seed powder of both plants was 

subjected to 6 different extraction methods, where Method 1 was performed with different solvent ratios. All the 

extracts were analyzed using RP-HPLC and was validated according to The International Conference on 

Harmonisation of Technical Requirements for Registration of Pharmaceuticals for Human Use guidelines. The L-

DOPA extraction was best with Acetonitrile and formic acid mixture in cold maceration technique and overall 

gives good extraction efficiency in both the plants giving 5.063% and 4.422% L-DOPA in Vicia faba var major 

and Vicia faba var. minor, respectively. The present investigation was done to study the extraction efficiency of 

various extraction methods so to compare L-DOPA content in seed extracts of 2 varieties of Vicia faba. 
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extraction efficiency of many methods that could be used 

to extract L-DOPA from plant samples. 

 

MATERIAL AND METHODS 
 

Collection and preparation of Sample 

Vicia faba var major was obtained from Museum 
Botanical, Department Of Life Sciences, University of 

Siena, Italy and Vicia faba var minor was sent by 

NBPGR, Delhi for research purpose. The seeds were 

oven dried at 40°C and powdered using a grinder. It was 

passed through a sieve to achieve fine powder. 

 

Preparation of Standard 

99.9% pure L-DOPA standard was obtained from Pallav 

Chemicals and 1000 ppm standard stock was prepared. 

 

Chromatographic conditions and instrumentation 
Chromatographic separation was performed with 

AGILENT HPLC (Model no. 1220 Infinity) equipped 

with quaternary pump and auto injector (20μl). OpenLab 

CDS Version A.04.06 chromatographic software was 

used for data acquisition. Kromasil100–5–C18 (250mm 

× 4.6mm × 5µ); Part / Serial No: M05CLA25/E117509 

column was used for analysis. Mobile Phase used was 

Water / Methanol / AcetoNitrile (100:60:40) (v/v) 

containing 0.2% Triethylamine, pH = 3.3 was filtered 

through 0.45 micron membrane filter (Millipore) and 

degassed by sonication; flow rate of 1 ml / min was 

maintained throughout the run. Column effluent was 
monitored at 280 nm with variable wavelength UV 

detector.[11] 

 

Method Validation 

Validation of the HPLC method was carried out as per 

ICH guidelines.[12] Parameters such as Linearity, 

Accuracy, Precision, LOD and LOQ were taken up as 

tests for analytical method validation and the values are 

listed in table 1.  

 

Table 1: Method Validation. 
 

Parameters Values 

Linearity 

Correlation coefficient 

100-700 ppm 

0.992 

Accuracy (Standard 

Addition Method). 
98.83% recovery 

Presicion 

Intraday 

Interday 

 

0.189 

0.754 

Limit of Detection (LOD) 2 ppm 

Limit of Quantitation (LOQ) 5 ppm 

Stability 
Assay not decreased 

below 8% 

 

Preparation of the Plant extracts 

Extracts were made using various techniques as listed 

below: 

Method 1:
[13]

 

This method was proposed by Takashi et. al., 2011. The 

preparation of the sample remained the same and only 

the solvents used for the extraction have been changed so 

as to check the extraction efficiency of the same 

procedure with different concentration. The various 

Solvent systems used were: 

Method 1.1: acetonitrile:water:formic acid (80:20:1) 

Method 1.2: acetonitrile:water (50:50), 
Method 1.3: acetonitrile:water:formic acid (50:50:1), 

Method 1.4: acetonitrile:formic acid (100:1), 

Method 1.5: acetonitrile:water (80:20) 

 

Method 2:
[14] 

1. The seed powder was deffated with acetone and then 

suspended in water: ethanol (1:1) with 0.1 % 

ascorbic acid for 3 overnights. This was performed 

with regular change of solvents. 

2. It was diluted 1:100 by using water: ethanol (1:1) 

with 0.1% ascorbic acid for HPLC analysis. 

 

Method 4:
[15]

 

1. The seed powder was suspended in Water: Methanol 

(50:50) (v/v) and let it stand for 2 hrs unlike the 

original method. 

 

Method 5:
[16]

  

1. In this method, heat reflux was done for the seed 

powder using 0.1N HCl solution. 

 

Method 6:
[17]

  

1. The seed powder was treated with water: ethanol 
30:70, kept in tightly closed container for 7 days. 

2. The supernatant was separated. 

 

RESULTS AND DISCUSSIONS 
 

The HPLC method discussed in the present work 

provides a convenient and accurate way for analysis of 

L-DOPA in Vicia faba. The retention time of standard L-

DOPA is 2.363 mins as shown in fig. 1. As shown in fig. 

2 and 3, respectively, Vicia faba var. major shows 

retention time of 2.283 mins and Vicia faba var. minor 

shows retention time of 2.293 mins; it confirms the 
presence of L-DOPA in both the varieties of this plant 

samples. 
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Figure 1: Chromatogram of the Standard. 

 

 
Figure 2: Chromatogram of Method 1.3 for Vicia faba var. major. 

 

 
Figure 3: Chromatogram of Method 1.3 for Vicia faba var. minor. 

 

For quantitation purposes all the plant extract were made 

in triplicates and tested by HPLC. The Area under the 

Curve/ peak area was considered and used for 

calculations. The Formulae used were as follows: 

 
 

 
 

 
Where, 

C = conc in mg/L 

D = dilution factor 

V = final total volume 

W = Weight of the sample taken in g 

 

In proposed method, Linearity was observed in the 

concentration range of 100–700 ppm. The mean values 

of L-DOPA content in the seed powder extracted by each 

of these methods are compiled in the Figure 4. 
 

 
Figure 4: Comparison of extraction efficiency of L-

DOPA from both the varieties of V. Faba. 
 

Method 1 gave a good separation and comparing the 

various ratios of Acetonitrile, Formic acid and water 

used; acetonitrile:water:formic acid (50:50:1) gave the 

best extraction efficiency of 5.063% and 4.422% in Vicia 

faba var. major and Vicia faba var. minor, respectively. 

Method 1.5 showed the least concentration of L-DOPA 

in V.faba var. major; whereas Method 1.4 showed the 

least concentration for Vicia faba var. minor. Overall if 

considered, in some methods extraction of L-DOPA is 
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higher in major variety while in others it is high in the 

minor variety, this may be due to the reaction of other 

phytochemicals with the solvents used for extraction. 

 

CONCLUSION 
 

Use of suitable extraction methods will increase versatile 
utilization of Vicia faba seeds with high levels of 

bioactive compounds for the management of chronic 

diseases like Parkinson’s. The present investigation 

suggests Acetonitrile to remain the best solvent from all 

the solvents used for maximum extraction of L-DOPA 

for both Vicia faba var. major and Vicia faba var. minor. 

This will further help standardize procedures for 

extraction of L-DOPA from broad beans and make a 

natural medicine against the symptoms of various 

diseases. However, for industrial application purposes, 

further investigations are required to develop 
mathematical model to control and predict the 

optimization parameters of the extraction process. 
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