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Vitamin C is a naturally occurring complex organic compound 

predominantly present as ascorbic acid in many fruits and vegetables. It 

cannot be synthesized by humans hence needs to be supplemented through 

diet in the natural form only as synthetic ascorbic acid affects the bacterial 

growth not differentiating between beneficial gut flora and pathogens. The 

Recommended Daily Intake (RDI) of vitamin C is 100-200mg which can be 

met with consumption of fruits and vegetables. The present study was done 

to estimate ascorbic acid in fresh fruits, vegetables and leafy vegetables to 

determine the necessary dietary requirement of Vitamin C. The ascorbic 

acid content of some fruits like apple, pine apple, orange, sapota, lemon, 

pomegranate, vegetables like onion, tomato, beet root, cucumber, carrot, 

Indian gooseberry, raw tamarind fruit, raw mango and garlic, leafy 

vegetables like tamarind leaves, amaranthus green and purple, spinach, 

Malabar spinach, kenaf, methi, sorrel and portulaca were estimated by 

volumetric method using DCPIP. Ascorbic acid content was found to be 

highest among fruits in lemon, followed by pomegranate and orange. 

Among vegetables highest was in goose berry followed by raw mango and 

raw tamarind. Vitamin C in leafy vegetables was variable with the highest 

content in amaranthus green followed by purple amaranthus and methi. 

This study is significant as different combinations of fruits, vegetables and 

leafy vegetables  can be recommended for consumption based on  the 

dietary requirement of ascorbic acid to different people under various 

conditions. 
 

Key words: Ascorbic acid, fruits, vegetables, leafy vegetables, dietary 

requirements. 
 

 

 

INTRODUCTION 

 

Vitamin C (Ascorbic acid) is the most important vitamin in fruits and 

vegetables. A wide variety of foods contain vitamin C like fruits, vegetables, 

leafy vegetables while seeds do not contain significant amounts of ascorbic 

acid (Gregory,1993; Kumar, 2013; Chaitanya, 2016). Vitamin C is an organic  
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compound and all its compounds exhibit biological 

activity such as oxidized, ester and synthetic form. The 

main biological form of vitamin C is L-ascorbic acid, 

and it can reversibly change to oxidized form called 

dehydroascorbic acid (Martinez, 2010). Except human 

and other primates, most of the phylogenetically 

higher animals can synthesize vitamin C (L-ascorbate). 

Human is unable to synthesize their own vitamin C 

supply, as human cells cannot perform the crucial last 

step in vitamin C biosynthesis, the conversion of L-

gulono-g-lactone into ascorbic acid which is catalyzed 

by gulonolactone oxidase enzyme (Levin, 1986). 

Therefore, they require vitamin C for maintaining the 

physiological functions.  More than 90% of the vitamin 

C in human diets is supplied by fruits and vegetables 

(including potatoes). Vitamin C is required for the 

prevention of scurvy and maintenance of healthy skin, 

gums, blood vessels and prevention of common cold 

(Pauling, 1971; Harri, 1992). It functions in collagen 

formation (Boyera et al., 1998), absorption of 

inorganic iron, reduction of plasma cholesterol level, 

inhibition of nitrosoamine formation, enhancement of 

the immune system (Wintergerst, 2006), and reaction 

with singlet oxygen and other free radicals. As an 

antioxidant, it reportedly reduces the risk of 

arteriosclerosis, cardiovascular diseases and some 

forms of cancer. (Anderson, 1990; Rekha,  et al 2012). 

 

The Recommended Daily Intake (RDI) of vitamin C is 

100-200mg and this can be easily attained through the 

diet if appropriate fruits and vegetables are consumed. 

Higher doses of vitamin C, up to 2,000mg, are used to 

support the immune system (for athletes) or reduce 

the duration of the common cold. (Marti et al., 2009; 

Chakraborthy et al, 2014).Vitamin C is most commonly 

supplemented because of its potential protection 

against the common cold, and purported anticancer 

effects. Athletes report using vitamin C for both the 

antioxidant properties and potential immune support. 

The current recommendations for vitamin C intake 

(according to the FDA) appears to be 75-90mg daily 

(females and males, respectively) for adults with 

increases of 10mg for pregnancy, 45mg for lactation, 

and 35mg for smokers. Children require around 15-

45mg daily and adolescents 65-75mg, while infants 

(12 months or less) appears to require 40-50mg daily; 

youth do not have differences in dosage based upon 

gender until adolescence is reached (Abubakar, JA et 

al,1990; Carr, AC,1999).Vitamin C is outright vital for 

cognitive development of infants during pregnancy, 

and there are higher dietary requirements of vitamin C 

during pregnancy and lactation which have to be met 

wholly through dietary intake of vitamin C, and any 

deficiency may result in cognitive impairment to the 

child. In the present study, ascorbic acid content was 

evaluated in some selected fruits, vegetables and leafy 

vegetables by titration method using DCPIP. 

 

 

MATERIAL AND METHODS 

 

Fruits like tomato, pine apple, orange, pomegranate, 

tamarind fruit, sapota and lemon vegetables like onion, 

carrot, raw mango, cucumber, beet root, goose berry, 

raw tamarind and garlic were purchased from local 

market in Hyderabad city. The leafy vegetables like 

spinach, tamarind leaves, sorrel, kenaf, amaranthus 

green and purple, portulaca, methi and Malabar 

spinach were purchased from local market.   

 

Sample extraction  

Before the extraction procedure, all the samples were 

thoroughly cleaned with deionized water to remove 

any adhering contaminants if present and then 

subjected to extraction procedure. 5g of sample was 

accurately weighed and ground in a mortar and pestle 

or electric grinder with the addition of 10 ml of 4% 

oxalic acid. The mixture was further ground and 

strained through four layers of muslin cloth. The final 

volume of the extract was made up to 25 ml with 4% 

oxalic acid in a standard flask (Pauling, 1970). All the 

samples were similarly treated. Vitamin C in the 

samples was determined on the same day of purchase 

to avoid the instability of vitamin C.  

  

Ascorbic acid assay  

Ascorbic acid content in fruits, vegetables and leafy 

vegetables was determined by 2, 6-dichlorophenol 

indo phenol (DCPIP) titration method (CoSeteng, et al. 

1989). 5 ml of working standard (500µg/5 ml) of 

ascorbic acid and 10 ml of 4% oxalic acid were 

pipetted out into a 100 ml conical flask. The contents 

in the flask were titrated against the dye solution (V1) 

until the appearance of a pale pink colour that 

persisted for a few minutes. 5 ml of the test sample 

was similarly titrated against the dye solution (V2). 

Ascorbic acid content present in the test samples were 

determined using the formula:   

 

Amount of ascorbic content (mg/100g) = 500 x V2 x 25 

x 100 ------------------------------- V1 x 5 x 5  
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 Where; 500 = µg of standard ascorbic acid taken for 

titration  

 V1 = Volume of dye consumed by 500µg of standard 

ascorbic acid  

 V2 = Volume of dye consumed by 5 ml of test sample  

 25= Corresponds to total volume of the extract   

100 = Ascorbic acid content/100g of the sample  

 5 = Weight of sample taken for extraction  

 5 = Volume of the test sample taken for titration. 

  

 

RESULTS AND DISCUSSION 

 

The present study concentrated on evaluation of 

ascorbic acid content in fruits, vegetables and leafy 

vegetables by titration method. The studies indicated 

that different fruits had different content of ascorbic 

acid in their juice concentrates (Figure 1). The highest 

ascorbic acid content was in Citrus limon(lemon) - 

40mg/100g, followed by Tamarindus indica (tamarind 

fruit) -32.6mg/100g and Citrus sinensis (sweet orange) 

- 30.2mg/100g (Figure 1). 

 

Among the vegetables highest content was observed in 

Phyllanthus emblica (big goose berry) - 55mg/100g 

followed by Mangifera indica (raw mango)- 

54mg/100g, Tamarindus indica (raw tamarind) -

53mg/100g and so on (Figure 2). 

 

The highest ascorbic acid content in leafy vegetables 

was in Amaranthus retroflexus (green amaranthus) -

37.25 mg/100gAmaranthus cruentus (purple 

amaranthus) -34 mg/100g and Trigonella foenum 

(methi) -29.3mg/100g (Figure 3). 

 

 

 
Figure 1: Vitamin C content in different fruits in mg/100mg of fresh sample. 

 

 
Figure 2 : Vitamin C content in different vegetables  in mg/100mg of fresh sample. 
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Figure 3 : Vitamin C content in different leafy vegetables  in mg/100mg of fresh sample. 

 

 

In the present study titrimetric method was adopted 

as this procedure gave good results for most samples 

exceptfor those that yielded highly intense coloured 

extracts. In this procedure the results could be 

influenced by extraction method and so attention 

should also be paid to ensure that no interfering 

substances are contributing to the titration results. In 

spite of these practical difficulties, the titration method 

has become widely used due to its convenience 

(Razmi, 2010) and also for the reason that rapid 

determinations can be carried out with simple 

laboratory equipment. The present study matched 

with earlier study reports where also ascorbic acid 

was highest in lemon juice followed by sweet orange 

juice, sweetie and white grapefruit (Nour et al., 2010). 

Ranking of fruits, vegetables for highest vitamin C 

content could match but amount of vitamin C could be 

variable due to variations in maturity stage and 

regional varieties of fruits, vegetables and also the 

different techniques of measuring and squeezing 

process (Okiei W, 2009). In case of leafy vegetables 

growth conditions could influence variation of vitamin 

C content. 

 

 

CONCLUSION 

 

The study on determination of content of ascorbic acid 

in fruits, vegetables and leafy vegetables was 

significant as it gave idea about the selection of source 

in isolation and also in combination to meet the daily 

requirement of dietary vitamin C. The highest ascorbic 

acid content was in Citrus limon( lemon) among fruits, 

Phyllanthus emblica (big goose berry) among 

vegetables and Amaranthus retroflexus (green 

amaranthus) among leafy vegetables. The considerable 

amount of vitamin C present in these fruits, vegetables 

and leafy vegetables showed that when they are 

consumed in relative large amount, they will certainly 

contribute to the daily human dietary intake of the 

vitamin C. Since these fruits and vegetables are always 

available in local markets and they are also not 

expensive.  This knowledge of vitamin C content 

obtained from this study can also be used to meet the 

special requirements of the vitamin which increase 

during pregnancy, lactation, adolescence, hyper-

thyroidism, infection and post-surgery. 
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