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Abstract

Ascorbic acid (Vitamin C) is a water-soluble micronutrient crucial for immune defense, antioxidant activity, and several metabolic processes.

Commercial fruit juices are frequently utilized as a dietary source of vitamin C, although storage and industrial processing may reduce their

nutritional value. In this study, we evaluated the Vitamin C concentrations in freshly prepared and commercially packaged fruit juices using an
iodometric titration. A total of five juice types (pineapple, orange, mango, pomegranate, and apple) and their corresponding commercial juices were
analyzed in triplicate. Fresh and commercial juices were compared statistically, and vitamin C contents were given as mean * standard deviation

(SD). The concentration of vitamin C was higher in natural fruit juices than in commercial juices, with mango having the highest concentration (87.3
mg/100 mL), whereas apple had the lowest (18.3 mg/100 mL). The findings suggest that processing and storage may contribute to reduced ascorbic
acid content and also show that iodometric titration is a simple and inexpensive technique for comparing vitamin C levels in fruit juices.
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Introduction

Vitamin C (also called ascorbic acid) is an important water-sol-
uble micronutrient which is necessary for various physiological
processes, including collagen synthesis, antioxidant defense, iron
absorption, and immune functions in the body [1,2]. Because of a
mutation in the gene encoding gluconolactone oxidase (GULO), hu-
mans do not synthesize vitamin C and must obtain it through the
diet to maintain normal physiological function [3]. Fruits and veg-
etables contain a high quantity of Vitamin C, with citrus fruit and
tropical fruit being the best sources [4]. Due to their convenience
and extended shelf life, commercially packaged fruit juices have
become increasingly popular. Pasteurization, oxidation, heat treat-
ment, and extended storage are the different industrial processing
techniques that reduce the vitamin C content in these commercial
products, though they are regularly being advertised as high in Vi-
tamin C [5,6]. As a result, commercial fruit juices and freshly pre-
pared juices might contain quite distinct nutritional values.

Different analytical techniques, including spectrophotometry,
redox titrations, and high-performance liquid chromatography
(HPLC), have been used to determine the concentration of Vitamin
Cin food products [7]. One of the commonly used methods is the io-
dometric titration method, due to its cost-effectiveness and easy to
use for comparative study. widely used [8]. Though fruit juices from
different regions have been evaluated for vitamin C, there remains
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a lack of comparison data on fresh and commercial fruit juices that
are often consumed in Bangladesh. Thus, the present study used
the iodometric titration method to determine and compare the vi-
tamin C concentrations of a few fresh and commercial fruit juices.

Materials and Methods
Sample Collection

Five commonly consumed fruit varieties: orange, pineapple,
mango, pomegranate, and apple, were selected for analysis. The
commercial fruit juices were collected from nearby supermarkets,
and fresh fruits were purchased from local markets in Chattogram,
Bangladesh. Fresh fruits were processed immediately after pur-
chase to reduce vitamin C degradation.

Chemicals and Reagents

Throughout the investigation, analytical-grade iodine (I,), po-
tassium iodide (KI), L-ascorbic acid, soluble starch, and distilled
water were utilized. Prior to analysis, every solution was made
fresh.

Determination of Vitamin C

The vitamin C content was determined using the iodometric ti-
tration method, as described by Arya, et al. [ 7] with small modifica-
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tions. and Mussa and Sharaa [8]. Initially, the standard iodine solu-
tion (0.005 mol/L) was prepared. Before the analysis of samples,
it was standardized against the standard L-ascorbic acid solution.
Additionally, the soluble starch (0.5%) serves as an indicator when
finishing end-point titration. Around 100g of each fruit sample was
smashed using a mortar and pestle to make fresh fruit juices, which
were then filtered to remove pulp residues. The filtrate was diluted
with distilled water to a volume of 100 mL. The commercial juices
were filtered before analysis. 20 ml of each juice sample was trans-
ferred into a conical flask, diluted with distilled water, and com-
bined with starch indicator solution for titration. A standardized
iodine solution was used to titrate each sample until the formation
of a persistent blue-black endpoint. Three duplicates of each mea-
surement were made (n = 3), and further calculations were based
on the average value. All titrations were performed under similar
laboratory conditions, and glassware was properly cleaned be-
tween analyses to minimize analytical variability.

Calculation of Vitamin C Concentration

The concentration of vitamin C was determined based on the

1:1 stoichiometric reaction between iodine and ascorbic acid:
C6HB806 + 12 » C6H606 + 2I- + 2H+. The amount of vitamin C was
calculated and expressed as mg/100 mL of juice.

Statistical Analysis

The results were determined in triplicate (n=3) and expressed
as mean * SD. Microsoft Excel was utilized for statistical analysis. To
evaluate differences between fresh juices and commercially avail-
able juices, appropriate statistical test was assessed using statis-
tical tools. To analyze the effect of industrial juice treatment, the
percentage reduction of the vitamin C concentration in commercial
juice with respect to fresh juice was calculated. Statistical analyses
were performed in Microsoft Excel (Microsoft Corporation, Red-
mond, WA, USA), and the p-value < 0.05 was considered statistically
significant.

Results and Discussion

The vitamin C concentrations of commercial and freshly pre-
pared fruit juices are summarized in Table 1, and the comparative
distribution is presented in Figure 1.

Table 1: Comparison of vitamin C concentrations and percentage reduction in commercial and fresh fruit juices.

Fruit Juice Type Commercial Juice (mg/100 mL) Fresh Juice (mg/100 mL) % Reduction p-value
Orange 12.1+0.20 27.7+0.27 56.4 <0.001
Pineapple 21.4 £ 0.56 29.5+0.48 27.5 <0.001
Mango 33.9+0.12 87.4+1.01 61.2 <0.001
Pomegranate 6.7 £0.17 76.2 £ 0.32 91.2 <0.001
Apple 4.7 +0.21 18.4 + 0.47 74.6 <0.001
Values are presented as mean * SD (n = 3). Percentage reduction was calculated relative to the corresponding fresh juice. p-values were obtained using
an independent-samples Student’s t-test. Statistical significance was considered at p < 0.05.
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Figure 1: Comparison of vitamin C concentrations in commercial and fresh fruit juices. Error bars represent the standard deviation (SD) of
triplicate analyses (n = 3).
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On average, fresh juices exhibited higher vitamin C concentra-
tions than the respective commercial fruit juices. Among the fresh
juices analyzed, mango juice (87.3 * 1.01 mg/100 mL) had the
highest vitamin C concentrations, followed by pomegranate juice
(76.3 + 0.32 mg/100 mL), pineapple (29.52 + 0.48 mg/100ml),
orange (27.74 + 0.27 mg/100ml), and lastly, apple (18.39 + 0.47
mg/100ml). As shown in Table 1, commercial juices’ vitamin C lev-
els range from 4.68 * 0.21 to 33.94 + 0.12 mg/100 ml, which are
considerably lower. Commercial processing of juice resulted in a
very severe loss of vitamin C, which varied from around 27-91%,
in comparison to their respective fresh juices (Table 1). In terms
of percentage, the maximum loss of volume was in pomegranate
juice (91.2%), followed by apple (74.6%), mango (61.2%), orange
(56.4%), and pineapple (27.5%). Independent samples t-tests in-
dicated significant differences between vitamin C concentrations
of commerecial juice and fresh juice from all the fruits studied (p <
0.001). Pooled data also confirmed a significant decrease in vitamin
C in the commercial juices as analyzed by Welch'’s t-test (p=0.001).

The known variability of ascorbic acid during food processing
and storage is consistent with the reduced vitamin C concentra-
tions found in commercial fruit juices. Vitamin C is also prone to
oxidation when exposed to heat, light, and air, and when stored in
bulk, the process is considerably accelerated during manufacture
and distribution [5,6]. Similar findings from earlier research by Lee
and Kader [4]. Have shown that postharvest handling and process-
ing factors significantly affect vitamin C retention in horticultural
crops. Tropical fruits are important natural dietary supplies of this
vital element, as evidenced by the exceptionally high vitamin C con-
centrations found in fresh mango and pomegranate juices.

It can be concluded from this study that commercial fruit juic-
es do not provide equivalent vitamin C levels as fresh juices, while
also highlighting the nutritional benefits of a packaged food source.
Whereas, advanced analytical methods like High-performance lig-
uid chromatography (HPLC) have higher analytical sensitivity but
the method like lodometric titration as used in the present study
is an easy and simple method which was found reliable, fast, and
low-cost comparative estimation of vitamin C in juices for day-to-
day laboratory analysis as well as research and study purposes [7].
However, there were some limitations in this study. Only a limit-
ed number of commercial juice products and fruit samples were
analyzed, and the lack of any chromatographic confirmation. Ad-
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ditionally, differences related to their storage time, manufacturing
conditions, and brand-specific commercial juice compositions were
not assessed.

Conclusion

In this study, we observed that freshly prepared fruit juices
contained significantly higher vitamin C than the commercially
packed juices. This is due to the result of heat treatment, industrial
processing, oxidation, or storage conditions that are used to man-
ufacture and distribute the commercial product. The lodometric
titration method used for the comparison to determine vitamin C
in fruit juices provided an easy and cost-effective technique. The
results show that consuming fresh fruit juices has greater nutri-
tional value than consuming commercially produced fruit juices as
a source of Vitamin C.
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