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Simultaneous Determination of Levodopa 
and Carbidopa from Fava Bean, Green Peas 
and Green Beans by High Performance 
Liquid Gas Chromatography 
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ABSTRACT
Introduction: According to many studies, sprouted fava beans 
are a rich source of levo-dihydroxy phenylalanine (L-dopa) the 
precursor of dopamine, and they are now being investigated 
for use in the management of Parkinson’s disease. The addition 
of Carbidopa (C-dopa) can reduce the daily use of the L-dopa 
dosage requirements and it can also reduce the side effects 
which are associated with the L-dopa administration.

Material and Methods: The present research was conducted to 
find the levo-dihydroxy phenylalanine (L-dopa) and Carbidopa 
(C-dopa) in fava beans, green peas and green beans by High 
Performance Gas Chromatography (HPLC). Carbidopa (C-dopa) 
is a peripheral decarboxylase inhibitor. As a substitution therapy, 
it used in combination to treat Parkinson’s disease.

Result: We obtained L-dopa and C-dopa from fava beans which 
were in the fresh and dry sprouted form, whose concentrations 
were 1.4,1.5 and 2.6,2.4 mg/ml respectively. The maximal 
stimulation of the L-DOPA content was seen on day 8 for the 
fava beans, which was 100% higher than that of the control 
level.

Conclusion: The results of this study indicate that faba 
beans are a good source of natural L-dopa and C-dopa. The 
quantification of this capacity according to the stage and the 
plant part could be suitable for applications in the food industry 
and in plant medicine. The consumption of fava beans can 
increase the levels of L-dopa and C-dopa in the blood, with a 
marked improvement in the motor performance of the patients 
with Parkinson disease, without any side effects.

Introduction
Vicia faba, the broad beans, fava beans, field beans, bell beans or 
tic beans, is a species of beans (Fabaceae) which is native to north 
Africa and southwest Asia such as Iran. It has an important place in 
the traditional diets of the Mediterranean, Indian, Chinese, English, 
Middle Eastern, African, South American and Iranian people [1]. In 
Iran, we call it Baghala. It is a unique legume because of its extremely 
rich nutrient content and it is also an excellent source of proteins, 
complex carbohydrates, dietary fibre, choline, lecithin, minerals 
and secondary metabolites such as phenolics. It is now gaining 
popularity in the new world Fava beans are rich in levo-dihydroxy 
phenylalanine (L-dopa) the precursor of dopamine. In addition, an 
increased consumption of fruits and vegetables in the diet reduces 
the risk of cancer, heart disease and other degenerative diseases.
The quantification of its capacity according to the stage and the 
plant part could be suitable for applications in the food industry and 
in plant medicine [2,3,4]. Much attention is now being placed on 
the antioxidant capacity of the flavonoids and the phenolic acids. 
Fava beans (Vicia faba) have a high phenolic content and fava bean 
consumption can increase the levels of L-dopa in the blood, with 
a marked improvement in the motor performance of the patients, 
without any side effects [5-7]. The primary motor complications 
of the levodopa therapy are fluctuations and dyskinesias [1]. 
Dyskinesias have a variety of clinical forms, which includ dystonic 
and choreic movements. But the use of fava beans can reduce 
these signals [4,5].
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For the dopamine biosynthetic pathways, tyrosine hydroxylase 
(TH), which is the first and rate-limiting enzyme, catalyzes the 
conversion of L-tyrosine to L-3, 4-dihydroxyphenylalanine, which is 
then converted to dopamine.Fava beans are now investigated for 
use in the management of Parkinson’s disease. Parkinson’s disease 
is a progressive neurodegenerative disease which is caused by an 
imbalance of dopamine and acetylcholine in the brain L-dopa is the 
standard therapy for Parkinson’s disease and its supplementation 
by fava bean ingestion is being explored. Fava bean consumption 
has been shown to increase the levels of L-dopa in the blood, with 
a marked improvement in the motor performance of the patients 
(‘ON’ period), without any side effects [8-10]. This might be due 
to the other products which are derived from fava beans, which 
probably complement the anti-Parkinsonian effect, and, therefore, 
L-dopa, in the natural fava bean background, was observed to 
show positive clinical benefits. The addition of the peripheral 
decarboxylase inhibitors e.g. benserazide and carbidopa provides 
a better treatment of Parkinson’s disease it also reduces the side 
effects which are associated with the L-dopa administration. Since 
synthetic L-dopa has side effects, a search for its natural source is 
becoming more significant. Fava beans is also being investigated as 
a dietary compliment for other diseases such as hypertension, renal 
failure and liver cirrhosis [11-14]. The purpose of this study was to 
investigate and to determine quantitatively, the levodopa (L-dopa) 
and carbidopa (C-dopa) which are present in fava beans, green 
peas and green beans by HPLC. This procedure was dependent 
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on an effective removal of the many interfering matrix components 
that vitiate the HPLC analysis. Several unknown endogenous 
electroactive compounds which are present in Baghala, were 
eliminated by the purification step, or they were suppressed by the 
pre-treatment or the detection conditions L-dopa, combined with 
C-dopa, constitutes one of the most frequent medications in the 
treatment of Parkinson’s disease [15-17].

material and Methods 
Fava Bean and Dark Germination
The dry seeds of fava beans (Vicia faba), green peas and green  
beans (we used fresh and dry sprouted fava bean, green peas 
and green beans) were purchased from a supermarket in Fouman, 
Guilan, Iran. The seeds were soaked in distilled water for the 
control and in distilled water. Approximately 10 g seeds were 
placed in 500 ml of the soak solution in 1000 ml conical flasks. 
The flasks were then placed in a rotary shaker at 150 rpm for 24 
hrs. The pre-soaked seeds were washed in distilled water and they 
were germinated in flats which were lined with moist paper towels. 
The flats were covered with aluminum foil and the seeds were 
germinated in the dark [Table/Fig-1]. The germinating seeds were 
kept moist with distilled water and the assays were performed daily 
for the next 8 days. After 8 days of germination, the hypocotyls, the 
etiolate and the first pair of leaves emerge. The bean sprouts are 
thus marketable during the first week of the dark germination. With 
respect to the [Table/Fig -2] you can see the amount of L-dopa and 
C-dopa in fava bean at condition of fresh and dry (L-dopa,1.43-
1.51 mg/ml and C-dopa, 2.67–2.47 mg/ml). At [Table/Fig-3 and 
4] chromatogram of standard and sample have been shown with 
flow rate of 1ml/min.

[Table/Fig-1]: Different Stages of Fava bean germination (from left to 
right: Dry seed, Soaked, Day 1, Day 3, Day 5 and Day 8)

High Performance Liquid Chromatography Analysis
For the solid-state bioconversion studies, 10 grams of finely 
ground fava beans was taken in a dark and moist cloth and it was 
put to sprout in a petri plate. At 8-day intervals, the samples were 
extracted. One hundred millilitres of distilled water in the first group 
and one hundred ml of ethanol 95% in the second group were added 
to the fava bean extract and it was homogenized for 1 min by using 
a waring blender. It was then centrifuged at 15 000g at 4ºC for  
20 minutes. 

Ten millilitres of the fava bean water extract was evaporated at 
room temperature and the residue was dissolved in 10 ml of buffer 
solution (32 mM citric acid, 54.3 mM sodium acetate, 0.074 mM 
EDTA, 0.215 mM octyl sulfate pH 4). This solution was filtered 
through 0.45 mm disposable syringe filters. 

High Performance Liquid Chromatography (HPLC) was performed 
by using a Young (south Korea) chromatography which was 
equipped with a Variable Wavelength Detector (VWD 1100). The 

analytical column was a reverse phase Waters C18, 280 nm C18, 
4.6 mm with a packing material of 5 mm particle size. The samples 
were eluted at a rate of 1ml/min in an isocratic manner, with a 
mobile phase which was prepared according to the United States 
Pharmacopeia (USP) protocol. First, Sodium 1-decanesulfonate 
solution–Dissolve 0.24g of Sodium 1-decanesulfonate in 1L 
of water Mobile phase – Mix 11.04 g of monobasic sodium 
phosphate and 950 mL of water in a beaker. Add 1.3 ml of the 
sodium 1-decanesulfonate solution, and adjust with phosphoric 
acid to a pH of 2.8. Transfer to a 1-l volumetric flask,dilute with 
water to get the total volume, and pass through a membrane  
filter Standard preparation – Transfer about 50 mg of L-dopa USP 
(United States pharmacopeia) which was accurately weighed, to 
a 100 ml volumetric flask. Add an accurately weigh quantity of 
Carbidopa USP (United states pharmacopeia), which is in a ratio 
with L-dopa USP. Add 10 ml of 0.1 N phosphoric acid. Warm gently 
the dissolve the s tandards.Dilute with water to get the total volume, 
and mix. Chromatographic system – the liquid chromatography 
phase was equipped with a 280-nm detector and a 3.9mm x 
30cm column that contained packing L1. The flow rate, (about 2ml 
per minutes), was adjusted until the retention times for Levodopa 
and C-dopa were about 4 minutes and 11 minutes, respectively.
Chromatography five replicate injections of the standard prepar
ation, and record the peak responses as directed for the procedure: 
the relative standard deviation was not more than 2.0%; and the 
resolution factor between L-dopa and C-dopa was not less than 6. 
Procedure–Separately inject equal volume s (about 20 µl) of the 
standard preparation and the assay preparation into the chrom
atograph by means of a suitable microsyringe. Record the chrom
atograms, and measure the responses for the major peaks.
Calculate the quantity, in mg /mL of L-dopa) and C-dopa in the 
solution by using this formula. Assay(mg/mL)= (Area sample/Area 
standard)*(Weight of standard)*20.

Result
This study was based on the HPLC, which is a reliable laboratory 
method for measuring the L-dopa ,and C-dopa from fava beans 
(Baghala), green peas and green beans. HPLC was done on the 
solutions which were made from the actual samples of these three 
substances. But only fava beans was confirmed that have L-dopa 
and C-dopa. This result led us to focus more on the fava beans 
plant. To reach our goal, we prepared different solutions of fava 
beans, such as, 

1.	 Fresh fava beans with the outer shell
2.	 Fava beans which was dissolved in alcohol and water 
3.	 Dried fava beans which was sprouted

Solution

Levodopa (mg/mL) Carbidopa (mg/mL)

Fresh bean Dry bean Fresh bean Dry bean

Water 1.43 1.51 2.67 2.47 

Ethanol 0 0.65  0 0.15

[Table/Fig-2]: Concentration of levodopa and carbidopa in aquous 
&alcoholic solution in Fava bean

 

Discussion
According to our study, fava beans are rich in levo-dihydroxy 
phenylalanine (L-dopa), the precursor of dopamine and Carbidopa 
(C-dopa) are being investigated for use in the management of 
Parkinson’s disease. Large quantities of fava beans have to be 
administered to meet the required quantities of L-dopa ,which can 
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causes flatulence in patients. Clinical studies have shown that in the 
treatment of Parkinson’s disease, the consumption of unsprouted 
fava beans in large quantities in order to get the desired amount of 
L-dopa, caused flatulence in the patients. Hence, the consumption 
of just the elicited and sprouted fava beans with a high L-dopa and 
a phenolic content, which is cheap and readily available, would 
be a better option. The above experiments give an understanding 
properties Moreover, since synthesized L-dopa has side effects, 
the search for a natural concentrated source is becoming more 
significant and necessary. The present research was conducted 
to enrich the fava bean substrate with C-dopa and L-dopa via a 
solid-state bioconversion system Enhanced levels of L-dopa were 
observed during the early fermentation stages of the fava beans, 
(day 1-8, fresh and dried 0.65-1.51mg/ml) and these declined 
during the later stages of the fermentation. Maximal amounts of the 
L-dopa and the C-dopacontents were seen on day 8 for the fava 
beans which were treated, which were 100% higher than those of 
the control content. In others it is extended to day 14. They have 
tremendous applications in the prevention and treatment of highly 
prevalent human diseases such as cardiovascular disease, cancer, 
and Parkinson’s disease [18]. In our study ,With regards to the 
[Table/Fig-2] we found, in addition to (L-dopa) with concentration of 
0.65-1.51mg/ml and 0.15–2.47 for c-dopa in fresh and dried Fava 
bean.This concentration is the same as that which is reported in 
other studies but the main point (which can be seen in [Table/Fig-2] 
is that C-dopa can be obtained from naturally dried and sprouted 
fava beans not founded naturally and more prepare synthetically in 
chemical laboratory.
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[Table/Fig-3]: Control chromogram with Retention time (min) 1.91 for 
L-dopa (USP) and Retention time (min) 5.06, young 280 column chrom
atography. Flow rate: 1 ml/min. Fraction size: 0.8 ml.

[Table/Fig-4]: Chromatogram of Sprouted Fava bean after 8 days.  
The maximum concentration of L-dopa and C-dopa
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