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The content of vitamin C in the fruits of common raspberry (Rubus idaeus L.) 

variety ‘Polka’, collected in Chernihiv region, was assessed in order to study the 
influence of different processing and storage methods on the preservation of ascorbic 
acid. It was found that drying at a temperature of +40°C is the most effective method 
for preserving vitamin C. Freezing, boiling and treatment with chitosan were also 
investigated, which turned out to be a promising biopolymer for improving the 
preservation of freshness of fruits and increasing their nutritional value. The results 
obtained helped to compare different storage methods and determine the most effective 
one for preserving the nutritional properties of raspberries. 

Introduction 
Production and processing of fruit and berry products today faces the problem 

of providing high-quality products that retain their beneficial properties for a long time. 
One of the main problems is the reduction of vitamin C content in the fruits of common 
raspberry (Rubus idaeus) during transportation, which is a serious challenge for 
producers who seek to provide the population with high-quality and beneficial products. 
Firstly, it is one of the most popular fruits among consumers, widely used not only in 
the food industry, but also in medicine due to its beneficial properties. Raspberry fruits 
contain a large set of biologically active compounds, such as vitamins, minerals, 
antioxidants, polyphenols and organic acids. Of particular importance is the high 
content of vitamin C, which has powerful antioxidant, anti-inflammatory and 
immunostimulating properties. Secondly, raspberries are a delicate fruit that is easily 
damaged during transportation and storage, and also loses its beneficial properties. The 
decrease in vitamin C levels in raspberry fruits is an important problem that must be 
solved to preserve their nutritional value. Therefore, the study of the content of ascorbic 
acid in raspberries and the search for optimal storage methods are relevant and have 
practical significance for both producers and consumers [1,2]. 
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The selected raspberry variety ‘Polka’ is popular among farmers due to its high 
yield and good taste characteristics, which makes it an ideal object for studying the 
preservation of beneficial properties during storage and processing. 

The loss of ascorbic acid can occur as a result of chemical and physical processes 
that occur during processing and storage of fruits. In particular, temperature 
fluctuations, changes in humidity and other factors that occur after fruit harvest can 
contribute to this process. 

The content of vitamin C in raspberry fruits is of great importance not only from 
the point of view of nutritional value, but also due to its pharmacological properties. 
Therefore, the aim of this study is to evaluate the content of vitamin C in raspberry 
fruits of the ‘Polka’ variety depending on different processing methods and storage 
conditions. 

Methods and materials 
For the study, the fruits of common raspberry (Rubus idaeus), variety 'Polka', 

collected in the territory of Chernihiv region, village of Smolyazh, were used. 
The content of vitamin C was determined by the Tillmans method, which is 

based on the titration of ascorbic acid solution using an indicator. 
Calculations were made according to the formula: 

,де 
Ak-content of vitamin C (ascorbic acid) in 1 g of the sample, mg; 
a-amount of 0.0005 mol/l of 2,6-dichlorophenolindophenol solution consumed 

during titration; 
0.088-coefficient indicating the mass of vitamin C equal to 1 ml of indicator; 
10-mass of extract; 
3-volume of filtrate taken for titration. 
The following methods were used to preserve the fruits: drying at different 

temperatures, freezing, boiling and treatment with chitosan, which was used to preserve 
the freshness of the fruits. 

Results and their discussion. 
The experiments showed that different methods of processing and storing 

raspberry fruits had different effects on the content of vitamin C (Table 1). 
 
Table 1. 
Indicators of the content of ascorbic acid (vitamin C) in fruits of the common 

raspberry variety ‘Polka’ depending on the storage methods 
Method of storage and 
processing of stone fruits 

Vitamin C content 
per 1 g of sample, 
mg 

Vitamin C content per 
100 g of product, mg 
 

Drying at +400С 0,821 82,1 
Drying at +600С 0,762 76,2 
Freezing at -170С 0,616 61,6 
Boiling with added sugar 0,528 52,8 
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Drying the fruits at +40°C is the most effective method for preserving vitamin 
C, as the loss of ascorbic acid was only 18.6%. Freezing at -17°C also showed good 
results, preserving 61.6 mg/100 g of vitamin C, which is better compared to drying at 
+60°C, where the vitamin C content decreased to 76.2 mg/100 g. The greatest losses 
of vitamin C were recorded when boiling the fruits with the addition of sugar, where 
the ascorbic acid level decreased to 52.8 mg/100 g. Thus, drying at +40°C is the best 
method for preserving vitamin C among the tested methods. 

The study of the effect of chitosan edible coating on the preservation of vitamin 
C in raspberry fruits of the ‘Polka’ variety has significantly expanded the understanding 
of the potential of natural biopolymers in the preservation of fresh products (Fig. 1). 
Chitosan, a natural polysaccharide obtained from chitin (a component of crustacean 
shells), shows great promise as a safe material for the manufacture of food packaging 
systems that should ensure long-term storage without loss of beneficial properties. 

 

   
  a                             b                            c                              d 
Fig. 1. Changes in the appearance of untreated (a, b) and chitosan-treated (c, d) 

common raspberry fruits on the first (a, c) and (b, d) eighth day 
 
The results of the experiment confirmed the high efficiency of using chitosan to 

preserve the freshness and nutritional value of raspberry fruits (Table 2) 
 
Table 2. The effect of chitosan on the content of ascorbic acid in Rubus idaeus 

fruits 
Study day Vitamin C content in 

untreated Rubus idaeus 
fruits, mg 

Vitamin C content in 
chitosan-treated Rubus 
idaeus fruits, mg 

Day 1 2,326 
Day 3 1,173 1,418 
Day 5 0,287 0,619 
Day 8 0,118 0,307 
 

In particular, the treatment of raspberries with chitosan coating led to a 
significant reduction in fruit weight loss (by 1.2-2.5 times). The chitosan coating 
created an effective barrier that slowed down the evaporation of moisture from the 
fruits, thus preserving them for a longer time. In addition, a significantly higher vitamin 
C content was recorded in fruits treated with chitosan compared to control samples. 
For example, on the third day of storage, the ascorbic acid content in the treated fruits 
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was 1.2 times higher (1.418 mg/1 g) than in the control (1.173 mg/1 g). On the fifth 
day, the difference increased almost three times, and on the eighth day - up to 2.6 times 
(0.307 mg/1 g in the treated ones versus 0.118 mg/1 g in the untreated ones). 

In addition, due to its antimicrobial properties, chitosan significantly reduced the 
growth of microorganisms, including mold (Fig. 1), thereby providing additional 
protection for the fruits and significantly extending their shelf life. This confirms that 
chitosan is not only an effective means of preserving nutritional value, but also has the 
potential to be used to create safe, effective packaging for food products that require 
long-term storage. 

Conclusions 
The chitosan treatment method for preserving vitamin C in raspberry fruits is the 

most effective compared to other methods such as drying, freezing and boiling. 
Compared to drying, chitosan has a significant advantage, since drying at high 

temperatures (especially at +60°C) leads to significant losses of vitamin C. While 
drying at +40°C preserves most of the ascorbic acid, chitosan allows for the 
preservation of vitamin C at an even higher level, by creating a barrier that slows down 
oxidative processes and protects against microbiological spoilage. 

Freezing is also an effective method of preserving vitamin C, as it minimizes the 
loss of ascorbic acid. However, even when frozen at -17°C, vitamin C is preserved at 
a lower level than in chitosan-treated fruits. In addition, freezing does not prevent the 
development of microorganisms that can cause spoilage during long-term storage. 

Boiling, in turn, is the most destructive method, since this process causes the 
greatest loss of vitamin C. When sugar is added during boiling, the loss of ascorbic 
acid reaches maximum values, which makes this method less effective for preserving 
the nutritional value of the fruit. 

Chitosan, as a natural biopolymer, has another significant advantage: due to its 
antimicrobial properties, it effectively protects the fruit from spoilage, extending its 
shelf life, while drying and freezing cannot prevent the development of 
microorganisms. 

Thus, the chitosan method significantly exceeds other methods in its ability to 
preserve vitamin C, freshness and nutritional value of raspberry fruits, and also has 
advantages in terms of safety and environmental friendliness. 
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