
www.ijcspub.org                                 © 2015 IJCSPUB | Volume 5, Issue 4 December 2015 | ISSN: 2250-1770 

IJCSP15D1001 International Journal of Current Science (IJCSPUB) www.ijcspub.org 1 
 

Estimation And Comparison Of A 

Multifunctional Molecule,Vitamin C (L-Ascorbic 

Acid) Content in Various Fruit Juices 

                                                 Sukhbir Kaur Gujral 

                                  Associate Prof, Department of Botany 

                                           University of Delhi, Delhi 110007 

Abstract: Vitamin C (also known as L-ascorbic acid ) is water-soluble vitamin found in citrus and 

other fruits and leafy vegetables, and also sold as a dietary supplement. It is a white, odourless, 

crystalline powder and relatively insoluble in organic solvents. In a dry state, away from light, it is stable 

for a considerable length of time.   All plants synthesize ascorbic acid and this functions as a cofactor for 

enzymes involved in photosynthesis, synthesis of plant hormones, as an antioxidant and also regenerator 

of other antioxidants.Vitamin C is an essential nutrient involved in the repair of tissue, the formation 

of collagen,  the enzymatic production of certain neurotransmitters and to prevent and treat scurvy . It is 

important for bones and connective tissues, muscles, blood vessels, and immune system functions.  

Vitamin C also helps the body absorb iron, which is needed for red blood cell production.   Most 

animals are able to synthesize their own vitamin C. However, apes (including humans) and monkeys 

(but not all primates), most bats, some rodents, and certain other animals must acquire it from dietary 

sources. 
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Introduction 

Vitamin C was discovered in 1912, isolated in 1928 and was the first vitamin to be chemically produced 

in 1933  (Squires, 2011). Partly for its discovery, Albert Szent-Györgyi and Walter Norman 

Haworth were awarded the 1937 Nobel Prizes in Physiology and Medicine and Chemistry, respectively 

(Zetterström, 2009). Shortly thereafter, Tadeus Reichstein succeeded in synthesizing the Vitamin in bulk 

by what is now called the Reichstein process (Stacey and Manners, 1978). This made possible the 

inexpensive mass-production of Vitamin C. In 1934, Hoffmann–La Roche trademarked synthetic 

vitamin C under the brand name Redoxon and began to market it as a dietary supplement. American 

biochemist, Irwin Stone, was the first to exploit vitamin C for its food preservative properties.  2016 

factsheet revealed that foods containing vitamin C include citrus 

fruits, kiwifruit, guava, broccoli, Brussels sprouts, bell peppers, potatoes, tomatoes, 

and strawberries. Prolonged storage or cooking may reduce Vitamin C content in foods.Vitamin C is 

available as an inexpensive over-the-counter medication and also on the World Health Organization's 

List of essential medicines. The appropriate daily intake of Vitamin C varies from 40-100 mg based on 

gender and country.  

L-ascorbic acid (Fig 1) is a multifunctional molecule supporting plant growth and development (Gallie , 

2013). It is a vital metabolite which is essentially required for the regulation of key physio-biochemical 

processes in plants. Under normal conditions, it contributes to a wide range of plant processes, e.g., 

chloroplast redox reactions, photosynthesis, seed germination, floral induction, fruit expansion, cellular 

ROS regulation, oxidative defense system, membrane stability, plant water status and senescence etc. 
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Due to its multipurpose involvement within plant cells, its role in plants under stress conditions has 

become crucial.  Vitamin C is also a substrate for ascorbate peroxidase in plants. This enzyme utilizes 

ascorbate to neutralize excess hydrogen peroxide (H2O2) by converting it to water (H2O) and oxygen 

(Anjum et al, 2010). Ascorbic acid efflux is a well-established mechanism of iron reduction, and its 

transport in plants (Grillet et al., 2014 ).  

 

 

               Fig 1: Chemical structure of L-Ascorbic acid 

 

 

 

 

Fig 2: L-Ascorbic acid exists in reduced        as well 

as oxidized state 

 

 

Vitamin C (ascorbate) is very necessary to good health. Vitamin C functions as a cofactor in 

many enzymatic reactions in animals (including humans) that mediate a variety of essential biological 

functions, including wound healing and collagen synthesis. In humans, vitamin C deficiency leads to 

impaired collagen synthesis, contributing to the more severe symptoms of scurvy as per Institute of 

Medicine (US) Panel on Dietary Antioxidants Related Compounds (2000). Scurvy is characterized 

by spots and bleeding under the skin, spongy gums, 'corkscrew' hair growth, and poor wound healing. 

The skin lesions are most abundant on the thighs and legs, and a person with the ailment looks pale, 

feels depressed, and is partially immobilized. In advanced scurvy, there are open, suppurating wounds, 

loss of teeth, bone abnormalities, and, eventually death (Magiorkinis et al.,2011).  People 

in sepsis or septic shock may have micronutrient deficiencies, including low levels of vitamin C. Its 

deficiency affects brain function also, since lower vitamin C concentrations has been correlated in people 

with cognitive impairment, including Alzheimer's disease and dementia as compared to people with 

normal cognition. Another biochemical role of vitamin C is to act as an antioxidant (a reducing agent) 

by donating electrons to various enzymatic and non-enzymatic reactions. This converts vitamin C to an 

oxidized state - either as semidehydroascorbic acid or dehydroascorbic acid (Fig 2 ). These compounds 

can be restored to a reduced state by glutathione and NADPH-dependent enzymatic mechanisms 

(Gropper et al., 2005; Meister, 1994; Michels and Frei, 2012). In the case of iron-deficiency anemia, 

absorption of iron can be enhanced though ingestion of Vitamin C alongside iron-containing food or 

supplements. The instability of Vitamin C during cooking and/or storage limits the number of foods 

suitable for this. Vitamin C helps to keep iron in the reduced ferrous state, which is more soluble and 

more easily absorbed. 

Ascorbic acid is used to treat and prevent vitamin C deficiency. Vitamin C distributes readily in high 

concentrations into immune cells, has antimicrobial and natural killer cell activities, 

promotes lymphocyte proliferation, and is consumed quickly during infections, indicating its prominent 

role in immune system regulation (Wintergerst et al., 2006) . A close relationship has been found 

between the dietary intake of Vitamin C and functioning of a normal immune system in adults and in 

children under three years of age according to EFSA Panel on Dietetic Products, Nutrition and Allergies 

(2015). Several studies found ascorbate to have specific antiviral effects in which it inactivates the RNA 

or DNA of viruses or in the assembly of the virus (Madhusudana et al., 2004) . 
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 Maintaining a healthy dietary intake is probably more important than supplementation for achieving any 

potential benefit (Harrison,2012). According to study conducted by Rosenbaum et al. in 2010,  Vitamin 

C supplementation has no role in the treatment of rheumatoid arthritis. Vitamin C supplementation does 

not prevent or slow the progression of age-related cataract (Mathew et al., 2012). A systematic review 

reported that low intake and low serum concentration was associated with greater progression of 

periodontal disease.  

Vitamin C biosynthesis in plants:  Most animals and plants are able to synthesize Vitamin C through a 

sequence of enzyme-driven steps, which convert monosaccharides to Vitamin C. Yeasts do not make L-

ascorbic acid but rather its stereoisomer, erythorbic acid (Branduardi, 2007). In animals, the starting 

material is glucose. In some species that synthesize ascorbate in the liver 

(including mammals and perching birds), the glucose is extracted from glycogen. In plants, this is 

accomplished through the conversion of mannose or galactose to ascorbic acid (Stone,1972). While 

plant foods are generally a good source of vitamin C, the amount in foods of plant origin depends on the 

variety of the plant, soil condition, climate where it grew, length of time since it was picked, storage 

conditions, and method of preparation. 

Plants use multiple pathways to synthesize Vitamin C (Valpuesta and Botella, 2004). The major 

pathway starts with glucose, fructose or mannose (all simple sugars) and proceeds to L-galactose (Fig 3 

). L-Galactose reacts with the enzyme L-galactose dehydrogenase, whereby the lactone ring opens and 

forms again but with lactone between the carbonyl on C1 and hydroxyl group on C4, resulting in L-

galactonolactone (Dewick, 2009). L-Galactonolactone then reacts with the mitochondrial 

flavoenzyme L-galactonolactone dehydrogenase to produce ascorbic acid (Leferink, 2008). Synthesis is 

subjected to feedback regulation, since the presence of ascorbic acid inhibits enzymes in the synthesis 

pathway. This process follows a diurnal rhythm, so that enzyme expression peaks in the morning to 

support biosynthesis later on when mid-day sunlight intensity demands high ascorbic acid 

concentrations. Minor pathways may be specific to certain parts of plants; these can be either identical to 

the vertebrate pathway, or start with inositol and get to ascorbic acid via L-galactonic acid to L-

galactonolactone (Gallie, 2013) 

  

 

 

 

Fig 3: Multiple biosynthetic pathways to       

            produce ascorbic acid in plants 

 

 

The detection and quantitative estimation of ascorbic acid is based on its reducing properties 

(Bajracharya 1999). Ascorbic acid reduces 2,6-dichlorophenol indophenol (DCPIP) from blue colour to 

colourless form. 

 

Materials and Method 

Determination of ascorbic acid concentration in fresh fruit juice: Fresh fruits (Amla/gooseberry, 

Lemon,  and Orange) were procured from the market and homogenized 5g of sample material with 15 

ml of 5% metaphosphoric acid using a pestle and mortar (metaphosphoric acid protects ascorbic acid 

from oxidation by endogenous oxidases present in fruit juice and the atmospheric oxygen). Transferred 

the homogenate into 100ml measuring flask using a funnel. Rinsed the mortar with additional 25ml 

metaphosphoric acid solution and made the final volume to 100ml. After mixing, filtered the 
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homogenate in a Buchner funnel using suction and collected the filtrate in a conical flask. Take 5 ml of 

the clear fruit juice in a  conical flask.Titrated the fruit juice solution against  0.2% DCPIP solution from 

the burette till the last drop produced a light pink colour  that lasts for at least 30 seconds. Calculated the 

equivalent amount of ascorbic acid in the fresh juices on the basis of the amount of DCPIP consumed 

during titration, using the following equation: 

Conc of Vitamin C in juice  = Volume of DCPIP used to titrate juice / Volume of 

                                                                 DCPIP used to titrate standard x 1mg/ml 

 

Standardization of DCPIP (titrant) solution: Dissolved 0.88g ascorbic acid in 100ml distilled water. 

Mixed 1ml of this ascorbic acid solution with 5ml of distilled water and 5ml of 5% metaphosphoric acid 

in a conical flask. Titrated the mixture against DCPIP solution from the burette till the last drop 

produced a light pink colour  that lasts for at least 30 seconds. The amount of DCPIP solution consumed 

is equivalent to the amount of ascorbic acid present in 1ml of ascorbic acid solution. 

 

Result and discussion 

 
On the basis of the result obtained, it could be concluded that the amla contained the maximum ascorbic 

acid, followed by lemon and the orange contained the least amount (Table 1). 

 

Amla ˃  Lemon ˃  Orange 

 

Table 1: Volume of DCPIP used to titrate with ascorbic acid and concentration of ascorbic acid in 

various fruit juices 

  

(Amount of DCPIP used to titrate standard ascorbic acid = 21.69 ml) 

 

 

 

Fruit juice Volume of DCPIP used to titrate with 

ascorbic acid in the fruit juice (ml) 

Concentration of vitamin C 

in fruit juice ( mg/ml) 

Amla 18.89 0.870 

Lemon 13.57 0.625 

Orange 10.66 0.491 

 

 

 
 

 

Therefore, ascorbic acid is one of the universal non-enzymatic antioxidants having substantial potential 

of not only scavenging ROS, but also modulating a number of fundamental functions in plants both 

under stress and non-stress conditions. Furthermore, the possible involvement of ascorbic acid-hormone 

Amla

Lemon

Orange
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crosstalk in the regulation of several key physiological and biochemical processes like seed germination, 

photosynthesis, floral induction, fruit expansion, ROS regulation and senescence has also beenstudied 

earlier. This could pave the way for future research to elucidate the modulation of plant ascorbic acid 

biosynthesis and subsequent responses to environmental stresses. 
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