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Abstract 

Colour, fat content and fat composition of red paprika (Capsicum annuum L.) samples were analyzed in 
fresh, after-ripened and lately harvested technological stage after normal temperature drying, extreme high 
temperature drying and freeze drying. It was found that both technological stage and drying conditions 
have significant effect on the colour of paprika, but not only the caratenoids results high ASTA colour 
values, the caramelization of monosaccharide is also gives deeper colour. The time of harvest and the way 
of drying has a moderated effect only on the amount and quality of fat content of dried paprika and its 
powder. 
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1. Introduction 

Red paprika (Capsicum annuum L.) has significant 
importance in the Hungarian horticultural 
production. It is both a popular spice in the 
Hungarian gastronomy and an important export 
product [1-2]. It is consumed in the second highest 
amount in the world, following pepper.  

Quality and sensory properties of seasonings are 
determined by different genetic, production and 
processing parameters. In the case of red paprika, 
the amount and compositions of active agents are 
also determined by genetic factors, but the 
processing technology, primarily the after-ripening 
and drying has significant effect on the 
consummation of taste. The most important quality 
marks of paprika are the colour and the spicery. 

Carotene and carotenoids result red colour of the 
fresh paprika and dried paprika powder. They can 
be dissolved in apolaric solvents, as fats and oils 
[3], this results that they amount and stability are 
connected to the fat content of berry. The red 
colour starts develop during maturing by the 
synthesis of carotenoid alcohols, xanthophylls [1].  

 
The colour of paprika turns into deep red by the 
intensive water loss at the end of maturity, while the 
chlorophyll dissociates. If the harvested berry is not 
folly matured, chlorophyll may remain in the epicarp. 
Its manganese content substituted by hydrogen ion 
during storage and drying and chlorophyll forming to 
pheophytin, which results bitter taste and depreciates 
the quality of product. Carotenioids are susceptible to 
oxidation, especially autooxidation which starts 
above 40 °C, which damaging the colour of product 
but results several important aromatic compounds 
[3]. The losses in colour compounds during storage 
are continuous. 

Maturity stage basically determines the quality of 
dried paprika. Berries harvested by high chlorophyll 
content have high lipoxygenase activity, which 
dissociates the caroteniod content of fully matured 
paprika. During maturing, lipoxygenase activity 
continuously decreases. Non enzymatic browning 
also results colour losses [4]. To the development of 
best taste of product, 2-3 weeks after-ripening of 
harvested berries is required.  
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During this the starch content fully dissociates to 
monosaccharide, which plays important role in the 
formation of taste of dried product; it flavour itself 
and after caramelization [5-6].  

Drying conditions also have significant importance 
on the quality of dried paprika. The temperature of 
berries must not be increased above 60°C. Higher 
temperature results decrease in sensory properties, 
its outer layers dries rapidly and it hinders the 
further water passes, which has microbiologic risks 
[7]. Higher drying temperature decreases drying 
time, but results bitter taste because damage of 
monosaccharide and decreases caroteniod content 
[8]. The final water content is 7-8%, it results the 
most favourable milling conditions.  

The aim of current study was the evaluation of 
different maturity stages and drying methods on 
the quality parameters of dried paprika. Fresh, 
after-ripened and lately harvested paprika samples 
were analysed after normal drying, extreme heat 
temperature drying and freeze drying. Analysed 
quality parameters were colour, fat content and fat 
composition. 
2. Materials and methods 

Analyses were carried out in the University of 
Debrecen, Institute of Food Science, Quality 
Assurance and Microbiology. Paprika samples 
were evaluated in three technological stages; in 
main harvest (the earliest stage), late harvest (the 
second ripening wave) and after-ripened 
(evaluated after 2 weeks of after-ripening).  Drying 
was performed by 3 ways.  

A part of samples was dried in optimal conditions 
(on 85°C drying temperature, about 60°C paprika 
temperature), extreme conditions (on 100°C, 
modeling the wrong drying technology) and gently 
(by freeze drying, without high temperature 
effect). Drying was performed to reaching 8% 
water content. Dry matter and fat content was 
determined by the current Hungarian Standards. 
Fat composition was analysed by GC-FID. The 
colour of paprika samples was determined by the 
ASTA method. 

3. Results and Discussion 

Both technological stage and drying conditions have 
significant effect on the colour of paprika (Table 1). 
Results show that the most advantageous colour is 
experienced by the after-ripened samples, so the 2 
week long treatment before drying has very 
important effect on the quality of dried paprika in the 
formation and stabilization of colours.  

The difference between the drying methods is not so 
expressed in main harvest; much more significant 
differences were observed in late harvest, and the 
after-ripening strengthened more the drying effect. In 
main harvest the most unfavourable colour was 
measured by the optimal drying conditions; both 
extreme and freeze drying resulted better colour 
performance so we can state higher drying 
temperature is practicable if the colour is the most 
important quality parameter of paprika powder. Late 
harvest resulted about 50% colour losses, but the 
stability of colour compounds was much lower. High 
drying temperature caused about 66% decrease in 
ASTA value.  

The damage caused by high drying temperature is 
much lower after after-ripening, so this technological 
treatment has a stabilizing effect. The most 
favourable method was the freeze drying in all cases; 
its benefit was about 15% in main harvest, 28% in 
late harvest and 33% in after-ripened stage. 

Fat content of paprika is significant quality parameter 
as plays important role in dissolving of colour 
compounds of epicarp and gives red colour of dried 
products and grinded powder, and results more 
homogenous, attractive spice. The examined factors 
have also influenced the fat content of dried paprika 
(Table 2). Optimal drying conditions resulted the 
highest fat content both in main harvest and in after-
ripened stage, but in the case of late harvested sample 
the extreme drying method gave the highest fat 
content. The freeze drying method mostly decreased 
the fat content, it resulted the lowest values in all 
examined stages. Comparing these findings to the 
colour measurements we can state that there is no 
correlation between the ASTA colour and total fat 
content of dried paprika samples. 

 
Table 1. Effect of technological stage and drying method on the ASTA colour of paprika samples 

Sample preparation (technological treatment) 
Technological stage Dried in optimal 

conditions 
Dried in extreme 

conditions 
Freeze 
drying 

main harvest 599,1 612,5 691,1 
late harvest 295,7 99,1 412,1 
after-ripened 718,9 607,2 1067,5 
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Table 2. Effect of technological stage and drying method on the fat content of paprika samples, % in dry 
matter 

Sample preparation (technological treatment) 
Technological stage Dried in optimal 

conditions 
Dried in extreme 

conditions 
Freeze 
drying 

main harvest 9,52 7,96 7,29 
late harvest 6,45 7,15 5,63 
after-ripened 11,83 8,99 6,61 

 

Table 3. Effect of technological stage on the fatty acid composition of paprika dried in optimal 
conditions, % 

Technological stage 
Fatty acid Main harvest Late harvest After-ripened 

linoleic acid 26,4 34,2 22,0 
palmitic acid 23,5 25,7 29,8 
myristic acid 18,6 14,7 16,0 
lauric acid 13,4 7,6 8,3 
oilic acid 5,1 4,2 5,6 
stearic acid 3,0 3,1 3,3 

 

The paprika samples has mainly saturated fatty 
acids, the ratio of unsaturated fatty acids is above 
1%. Linolenic acid was the main fatty acid of 
paprika, it was about 22-34% of total fatty acids. 
Ratio of palmitic acid was also relatively high, it 
was between 23-30%. Myristic acid and lauric acid 
was between 7-18%, ratio of oilic acid and stearic 
acid was above 6% (Table 3). The same sequence 
of fatty acids was experienced in the case of all 
technological stage. We found difference only in 
the case of freeze dried samples, we measured high 
palmitic acid and myristic acid ratio (25-32%) in 
this stage, while the ratio of linolenic acid 
decreased above 15%.  The effect of drying 
method on the fatty acid composition was 
negligible. Surprisingly, the extreme drying did not 
increased the ratio of trans fatty acids. 

4. Conclusion 

The after-ripening is essential in the quality dried 
paprika and paprika powder production, the ASTA 
colour of late harvested and after-ripened spice 
paprika samples was significantly higher than 
those which were harvested in main or late time. 
Not only the caratenoids results high ASTA colour 
values, the caramelization of monosaccharide is 
also gives deeper colour, as it was found in the 
case samples of main harvest time, however, these 
processes also cause unfavourable taste. 

The total fat content of paprika berry is an 
important quality parameter as huge amounts of 
colour pigments are dissolved in apolaric solvents, 
e.g. fats.  

The time of harvest and the way of drying has only a 
litte effect on the amount and quality of fat content of 
dried paprika and its powder and the high drying 
temperature is not result high levels of trans fatty 
acids, as it was expected. 
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