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A lot of ingredients used for food may have their own antioxidant activity. For this reason, it is necessary to 

explore the effect of natural antioxidants and non-specific antioxidants of some confectionery ingredients for the 

stabilization of food products against the formation of peroxides.  

The aim of the study was to verify the effect of some carbohydrates in preventing the formation of peroxides in 

fat for the confectionery production and to prove that the quality and shelf-life of confectionery products are 

affected by ingredients used in the compositions of confectionery products and by compounds that are formed in 

their interaction. 

Butter was used as the basic ingredient to study the fat stability. The effect of carbohydrates used in 

confectionery and their interaction with butter was examined, and the peroxides were determined. The effect of 

vanillin in facilitating or preventing the above-mentioned interaction was also determined.  

Peroxides were determined by means of the standard LVS EN ISO 3960:2010.  

It was established that practically all carbohydrates decreased the formation of peroxides in the samples. The 

quantity of peroxides in butter with 30 % of sucrose was by 10.7 % lower, with 30 % of glucose – by 41.3 % lower 

comparing to butter without additives after the samples had been stored for 30 days at 28  2 C. The most effective 

after 30 days of storage was sorbitol which decreased the formation of peroxides by 65.3 %. The same activity was 

also established for vanillin. Its antioxidant activity was similar to the activity of sugars, and therefore their 

summary activity reduces in confectionery products. It is established that the activity of sugars is quite temporary, 

and with increasing the quantity of peroxides in the product it decreases or completely disappears. 
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Introduction 

 
The quality of food products is determined by 

several factors such as ingredients, production 

process and storage conditions of the ready-made 

products, and also by interaction of these factors. 

Yet, the most essential factor is the quality of 

ingredients and the side effect of biologically 

active compounds contained by the ingredients. 

One of the undesirable and unhealthy 

compounds in food products can be peroxides 

which are formed during the oxidation of fats [1, 

2]. Antioxidants are added to products to prevent 

the formation of peroxides, but a lot of products 

used for food may have their own antioxidant 

activity. The food categories containing the highest 

antioxidant contents were spices and herbs, nuts 

and seeds, chocolate and sweets, vegetables and 

vegetable products, ready-to-eat cereals, desserts 

and cakes, and berry products [3].  

The activity of the antioxidantive background 

depends on the type of the effect of the 

biologically active compounds in food products [4, 

5]. Since this activity can be summed up (different 

types of antioxidants) or it can even stimulate the 

formation of peroxides, it is very likely to occur in 

confectionery due to a wide variety of ingredients, 

int. al. natural sweet stuffs and flavour regulators. 

The total antioxidant capacity is formed by 

compounds with the first, the second and the third 

type of antioxidants – antioxidant enzymes, chain-

breaking antioxidants, and transition metal binding 

compounds [6] which can affect the shelf-life of 

the products.  

http://dx.doi.org/10.5755/j01.ct.68.1.18879
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It is necessary to explore the effect of natural 

antioxidants and non-specific antioxidants of some 

confectionery ingredients for the stabilization of 

food products against the formation of peroxides. 

Butter was used to carry out the studies as it is 

not only widely used in confectionery but also 

contains a wide variety of milk fats and other 

bioactive compound additives [7, 8]. 

The activity of carbohydrates used in 

confectionery and their interaction with fat and the 

effect of the widely used flavouring vanillin and 

water to stimulate or to prevent the above-

mentioned interaction were determined during the 

studies. The activity of the possible oxidation 

products of carbohydrates – glucuronic acid and 

gluconic acid – which are likely to be formed 

during oxidation was erified. 

The novelty of the paper: evaluated the effect 

of carbohydrates on fat stability and their role in 

assuring quality. 

 

Materials and methods 

 
The object of the study was ingredients used 

in confectionery products – carbohydrates, lipids 

and flavourings. 

Carbohydrates. The following carbohydrates 

are used: monosaccharides (anhydrous glucose and 

fructose), disaccharides (sucrose, lactose), polyols 

(sorbitol, maltitol and glucose syrup DE40).  

Additives. Crystallline vanillin powder and 

distilled water are used as additives. 

The other ingredients. Derivation of 

carbohydrates: gluconic acid, glucuronic acid. D – 

glucuronic acid, assay ≥ 97 % (T); D – gluconic 

acid, 45–50 wt.% solution in water are used as the 

oxidation products of carbohydrates.  

Lipids. The oxidative stability of the main 

confectionary ingredients was tested making trials 

with butter. Butter is a “water-in-oil” emulsion and 

therefore is considered to be the most effective 

material for carrying out the experiments. Sweet 

cream butter (producer – SC Riga dairy) with the 

fat content of 82.5 % and moisture content of 16 % 

was used for the experiments.  

The following additives were added to butter: 

0.2 %, 1.0 %, 2.0 %, 10 %, 30 % of glucose syrup 

(40 DE); 30 % of sucrose, glucose, fructose, 

lactose, sorbitol, maltitol; 0.05 %, 0.2 %, 0.5 % of 

vanillin; composition – 0.2 % of vanillin and 30 % 

of glucose; composition – 0.2 % of vanillin, 30 % 

of glucose and 10 % of water; 0.5 % of gluconic 

acid and 0.5 % of glucuronic acid.  

At the beginning of the experiments, the 

amount of peroxides in butter and in butter with 

additives was determined.  

All samples were prepared in the same 

conditions and mixed for one minute. Mixed 

samples were put into Petri dishes and kept in an 

incubator. After that, the quantity of peroxides was 

determined. The peroxides value was determined 

according to the LVS EN ISO 3960:2010 standard 

[9]. 

The peroxide value was tested in butter with 

additives after 30 and 90 days of incubation at 28  

2 C. The chosen parameters correspond to 

accelerated food shelf-life testing in the 

confectionery industry. 

The acquired quantities of peroxide were 

compared with the control sample – butter without 

additives. 

Analyses of peroxides were made at the 

Laboratory of Chemistry of the Faculty of Food 

Technology of the Latvia University of 

Agriculture. Analyses of glucuronic acid and 

gluconic acid were made at the Chemical 

Laboratory of the s/c “Palsgaard” in Denmark. 

The statistical data analysis was used to 

analyze the differences among the samples and 

their oxidative stability during the accelerated food 

shelf-life testing. Data were analyzed by the one-

factor dispersion analysis using the MS Excel and 

SPSS program package SPSS 11.0. All tests were 

regarded as statistically significant at p < 0.05. 

Results were presented as a mean ± standard 

deviation from five replicates of each experiment. 

 

Results and discussion 

 
In experiments, it was found that practically all 

carbohydrates retained confectionery quality by 

reducing the risk of peroxide formation in them.  

It had been established before that mono-, di-, 

and polysaccharides additives could have an effect 

on the formation of peroxides in butter [10]. It was 

necessary to clarify the dependence of the peroxide 

value on the quantity of the carbohydrates added. 

The formation of peroxides in butter was 

prevented starting from 1.0 % of the glucose syrup 

additive when after 30 days of storage the content of 

peroxides was 0.52 ± 0.01 mmol/kg (p < 0.05) (Table 1) 

comparing to the control sample (butter without 

additive after storage) – 0.73 ± 0.01 mmol/kg.  
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Table 1. Peroxide formation in butter with various concentrations of glucose syrup additive after 30 days of storage at 

28  2 C  
 

Samples 
Peroxides, 

mmol/kg 

Peroxides per control, 

% 

Butter after storage 0.73 ± 0.01 (*) 100 

Butter with 0.2 % glucose syrup 0.70 ± 0.01 95.89 

Butter with 1.0 % glucose syrup 0.52 ± 0.01 71.23 

Butter with 2.0 % glucose syrup 0.43 ± 0.01 58.90 

Butter with 10.0 % glucose syrup 0.35 ± 0.01 47.95 

Butter with 30.0 % glucose syrup 0.32 ± 0.01 43.84 

*Peroxides in butter before storage – 0.43 ± 0.01 mmol/kg. 

 

The experiments showed that various 

quantities of glucose syrup prevented the formation 

of peroxides in butter, and the peroxides decreased 

by adding more glucose syrup, which means that a 

higher concentration of glucose prevents the 

formation of peroxides. Experiments showed that 

30 % of a carbohydrate additive was the most 

effective level to compare peroxides per control 

(Table 1). In further experiments, the 30 % 

carbohydrate additive was accepted as a standard, 

and it is the optimal sugar content in confectionery 

products. 

The possible effect of carbohydrates can be 

explained by the presence of an aldehyde group 

which has a typical reducing effect on the 

reductive activity of a hydroxyl group [4, 11]. We 

can find data on antioxidants in refined sugar in the 

researches that have been done in the USA [3] and 

data on the antioxidant activity of some phenolic 

compounds in the sugarcane juice [12].  

Table 2 demonstrates how the formation of 

peroxides in butter is affected by different 

carbohydrate additives when storing butter at 28  

2 C for 30 to 90 days. 
 

Table 2. Peroxide formation in butter with various carbohydrates and sweeteners after 30 and 90 days of storage at 

28  2 C  
 

Samples 
Peroxides after 30 days, 

mmol/kg 

Peroxides after 90 days, 

mmol/kg 

Butter after storage 0.75 ± 0.02 (*) 0.92 ± 0.02 (*) 

Butter with 30 % of glucose 0.44 ± 0.02 1.29 ± 0.02 

Butter with 30 % of fructose 0.56 ± 0.02 0.99 ± 0.03 

Butter with 30 % of lactose 0.69 ± 0.02 Moldy 

Butter with 30 % of sucrose 0.67 ± 0.02 1.67 ± 0.03 

Butter with 30 % of sorbitol 0.26 ± 0.01 0.90 ± 0.01 

Butter with 30 % of maltitol 0.46 ± 0.03 1.01 ± 0.01 

* Peroxides in butter before storage – 0.52 ± 0.01 mmol/kg. 

 

The content of peroxides in butter containing a 

carbohydrate additive while it had been stored up 

to 30 days decreased, but after it had been stored 

for up to 90 days, this quantity increased as 

compared with the quantity of peroxides in the 

control sample (Table 2). A higher antioxidative 

effect after 30 days of storage was shown by 

sorbitol. In this sample, after 90 days the content of 

peroxides (0.90  0.01mmol/kg) was the lowest as 

well as compared with the periods. Experiments 

showed that 30 % of glucose decreased the 

formation of peroxides in butter after 30 days of 

storage, but after 90 days the amount of peroxides 

was increased as compared with the content of 

peroxides in the control. The content of peroxides 

after 90 days was increased in all samples excepted 

the sample with sorbitol. In the sample with 

sucrose it was the highest (1.67  0.03 mmol/kg).  

The effect of carbohydrates depending on the 

temperature and storage time was decreased; this, 

in its turn, increased the content of peroxides. 

The addition of lactose facilitated the growth 

of moulds in a sample stored for a long period of 

time (Table 2). 

The formulae of confectionary products 

contain a range of other compounds in which 

molecules are more or less active functional 

groups. Vanillin was selected for testing. 

Vanillin is very widely used in confectionery. 

The molecule of vanillin-4-hydroxy-3-
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methoxybenzaldehyde contains a group of 

aldehydes, the OH– group, and the compound has a 

weak acid reaction [13]. 

The results have shown that vanillin has some 

antioxidant activity. The most active was the 0.05–

0.2 % additive of vanillin after it had been stored 

for 30 and 90 days at a temperature of 28  2 C 

(Table 3), and between the two samples there was 

no significant difference (p > 0.05). 

 

Table 3. Peroxide formation in butter and in compositions with vanillin after 30 and 90 days of storage at 28  2 C  
 

Samples 
Peroxides after 30 days, 

mmol/kg 

Peroxides after 90 days, 

mmol/kg 

Butter after storage 0.49 ± 0.01 (*) 0.57 ± 0.01 (*) 

Butter with 0.05 % of vanillin 0.24 ± 0.02 0.32 ± 0.01 

Butter with 0.2 % of vanillin 0.25 ± 0.02 0.34 ± 0.01 

Butter with 0.5 % of vanillin 0.38 ± 0.02 0.5 1± 0.02 

*Peroxides in butter before storage – 0.38 ± 0.01 mmol/kg. 

 

The compound additive of sugar and vanillin 

did not show the antioxidant effect (Table 4). The 

quantity of peroxides in butter containing the 

carbohydrate–vanillin additive while it had been 

stored until 30 days did not decrease, but after it 

had been stored for up to 90 days it increased as 

compared with the content of peroxides in the 

control. Comparing the data of Table 2 and 

Table 3, we can see that the content of peroxides in 

a sample is affected by the added glucose.  

In the classical theory, two similar active 

antioxidants cannot ensure a protective effect, 

especially if they are in great quantities [14]. We 

can conclude that vanillin has the antioxidant 

effect of the third group of antioxidants, and this 

obstructs the effect of carbohydrates. 
 

Table 4. Peroxide formation in butter in compositions with vanillin after 30 and 90 days of storage at 28  2 C  
 

Samples 
Peroxides after 30 days, 

mmol/kg 

Peroxides after 90 days,  

mmol/kg 

Butter after storage 0.65 ± 0.01 (*) 0.92 ± 0.01 (*) 

Butter with 30 % glucose and 0.2 % vanillin 0.69 ± 0.01 1.43 ± 0.01 

Butter with 10 % water, 30 % glucose and 

0.2 % vanillin 
0.65 ± 0.01 0.98 ± 0.01 

*Peroxides in butter before storage – 0.47 ± 0.02 mmol/kg. 

 

The glucose–vanillin additive did not prevent 

the formation of peroxides in the experimental 

samples in the presence of water (Table 4). We can 

conclude that the control and a sample with 30 % 

glucose, 0.2 % of vanillin and 10 % water (p > 

0.05) have no significant differences. 

Theoretically, carbohydrates can oxidize, and 

likely to be formed in this reaction are gluconic 

and glucuronic acids [4, 15, 16]. For this reason, 

we verified the antioxidant activity of gluconic and 

glucuronic acids. 

Table 5 shows that the gluconic and glucuronic 

acids have not prevented the formation of 

peroxides. They have even increased the content of 

peroxides during the storage time up to 30 and 90 

days as compared with the control sample – butter. 

This means that they have no antioxidant effect. 

That is why the experiments are not continued. 
 

Table 5. Effect of carbohydrate oxidation products on the peroxide content in butter after 30 and 90 days of storage at 

28  2 C  
 

Sample 
Peroxides after 30 days, 

mmol/kg 

Peroxides after 90 days, 

mmol/kg 

Butter after storage 0.75 ± 0.02 (*) 0.92 ± 0.02 

Butter with 0.5 % gluconic acid 1.51 ± 0.02 3.13 ± 0.01 

Butter with 0.5 % glucuronic acid 1.69 ± 0.02 3.43 ± 0.01 

*Peroxides in butter before storage – 52 ± 0.01 mmol/kg. 

 

In this study, we have experimentally proved 

that the ingredients used for the production of 

confectionery products affect the quality of 

products by their mutual interaction. It is possible 

to prevent the formation of undesirable compounds 
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and to prolong the shelf-life of products by 

changing the ingredients.  

In order to improve and ensure the quality of 

confectionery products and to raise their nutritive 

value, when developing the confectionery product 

formulations it should be necessary to consider the 

following aspects: 

1) to use the antioxidant effect of 

carbohydrates, taking into account that their effect 

is different and it can be affected by added 

additives; 

2) before developing a recipe, it is necessary to 

verify the interaction of carbohydrates with the 

additives which have specific antioxidant 

properties and, if needed, to change the additives; 

3) when changing carbohydrates or replacing 

them by sweeteners, it is necessary to verify their 

interaction with other components in the recipe; 

4) the stability of fats against hydrolyses and 

oxidation must be verified at the temperatures that 

are specific in the technological process. It is also 

necessary to check the stability of fats in the 

presence of additives used in the recipe as well; 

5) when developing new recipes with a higher 

product biological value, it would be necessary to 

verify the amount and activity of bioactive 

compounds inside the ingredients and consider 

their interaction with other compounds during the 

industrial production process. 

 

Conclusions 

 
1. The carbohydrates and sweeteners under 

study, when added at the same concentrations, 

differently affect fat stability during storage 

time. 

2. Carbohydrates do not prevent the activity of 

peroxides in products from the further process 

of oxidation.  

3. The formation of peroxides in butter was 

prevented starting from 1 % of the glucose 

syrup additive, and the activity increased upon 

adding more glucose syrup. 

4. Vanillin was found to prevent the increase of 

peroxide levels in butter. Fat oxidation was 

effectively prevented when vanillin had been 

added in low concentrations (0.05–0.2 %). 

5. Vanillin has an antioxidative effect, and this 

effect may be similar to the effect of sugar. 

The effect decreased when both components 

had been added together. 

6. The results of the study allow to conclude that 

in confectionery products we cannot make any 

theoretical conclusions (due to the wide 

variety of ingredients) to prevent products 

from the formation of peroxides without 

exploring the effect and interaction of each 

individual ingredient. 
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ĮVAIRIŲ ANGLIAVANDENIŲ PRIEDŲ ĮTAKA 

PEROKSIDŲ SUSIDARYMUI RIEBALUOSE, 

NAUDOJAMUOSE KONDITERIJOS 

PRODUKTŲ GAMYBAI 

 

S a n t r a u k a 
 

Daugelis maisto priedų, naudojamų maisto 

produktų gamyboje, gali pasižymėti antioksidaciniu 

aktyvumu. Dėl šios priežasties būtina ištirti natūralių ir 

nespecifinių antioksidantų, esančių kai kuriose 

sudedamosiose dalyse, naudojamose konditerijos 

produktams stabilizuoti, poveikį peroksidų susidarymui. 

Darbo tikslas – įvertinti kai kurių angliavandenių 

inhibicinį poveikį peroksidų susidarymui riebaluose, 

naudojamuose konditerijos produktų gamybai. Riebalų 

stabilumas buvo vertintas, naudojant sviestą kaip bazinį 

komponentą jam sąveikaujant su angliavandenių 

priedais. Papildomai buvo vertinta vanilino įtaka 

peroksidų susidarymui riebalų ir angliavandenių 

mėginiuose. Peroksidų kiekis nustatytas pagal LVS EN 

ISO 3960:2010 pateiktą metodiką.  

Nustatyta, kad praktiškai visi angliavandeniai 

mažino peroksidų susidarymą tirtuose mėginiuose. 

Peroksidų kiekis svieste su 30 % sacharozės nustatytas 

10,7 %, o su tuo pačiu kiekiu gliukozės – 41,3 % 

mažesnis nei sviesto be priedų, laikant mėginius 30 

dienų 28 C temperatūroje. Efektyviausias buvo 

sorbitolis, kuris 65,3 % sumažino peroksidų susidarymą 

30 dienų laikotarpiu. Analogišku aktyvumu pasižymėjo 

ir vanilino priedas. Eksperimentas parodė, kad 

angliavandenių poveikis peroksidų susidarymui 

priklauso nuo peroksidų kiekio produkte, didėjant 

peroksidų kiekiui, slopinantis poveikis mažėja arba 

visiškai išnyksta. 

Reikšminiai žodžiai: maisto priedai, kokybė, 

peroksidai, angliavandeniai, vanilinas. 
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