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4. EFFECT OF PROCESSING ON PHYSICAL 

CHARACTERISTICS OF CHILLI PEPPERS 

 

4.1.Pungency 

 

Capsaicinoid is alkaloid compounds that are produced in the fruit and have an important 

role as a source of pungent flavour. The most abundant component of capsaicinoid that 

contribute pungent flavour is capsaicin and followed by dehydrocapsaicin. Pungency or 

hotness can be measure as Scoville Heat Units (SHU) (Nadeem et al., 2011; Reddy & 

Sasikala, 2013; Srinivasan, 2016). Capsaicin is the main component in chilli peppers 

that contribute the pungent flavour. Sanatombi & Sharma (2008) and Lannes et al. 

(2007) said that pungency is an important factor to determine the quality of chilli 

peppers. The capsaicin content of the chilli peppers varied depending upon the 

genotype. Chilli peppers from Capsicum annuum cultivars had the lowest capsaicin 

content compared with Capsicum frutescens and Capsicum chinense. Because of 

capsaicin content, Capsicum annuum cultivars had least pungent flavour than Capsicum 

frutescens and Capsicum chinense. The level of pungency is depended on the 

concentration of capsaicin. Pure capsaicin is colourless, odourless, hydrophobic, and 

crystalline compound. The large quantities of capsaicin is in the placental tissue, 

internal membrane, and at a lower level, the other fleshy part of Capsicum plants  

(Srinivasan, 2016).  

 

Cooking will reduce the pungent flavour because this process can reduce the 

capsaicinoid content. Raw chilli peppers are the best source of capsaicinoid content 

(Ornelas-Paz et al., 2010).  Blanching can decrease the pungency level of green chilli 

puree. Ahmed et al. (2002) investigated that thermal processing at 85 
o
C for 15 minutes 

can reduce the capsaicin content was reduced from 559 to 441 µg g
-1

 while the Scoville 

heat unit (SHU) decreased from 8500 to 7480 in green chilli puree. SHU of green chilli 

peppers decreases because of capsaicin losses. SHU decrease and capsaicinoid decrease 

result in a decrease of pungency flavour. Zhou & Goh (2005) said that it’s known that 

capsaicinoid content in chilli powders has a correlation with moisture content. 
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The higher capsaicinoid content in chilli powders results in the higher moisture loss. If 

the water activity is increased, the rate chemical reaction will decrease. Based on an 

experiment conducted by Schweiggert et al. (2006) it’s known that higher pungency 

levels of chilli peppers can be achieved by undertaking to heat before mincing than 

mincing before heating. It is also known that mincing fresh chilli peppers without doing 

thermal treatment can reduce the capsaicinoid content by 6.5%.  

 

Schweiggert et al. (2006) said that the loss of pungency flavour mostly affected by 

blanching process rather than mincing, drying, and also peroxidase residual activity. 

Blanching the whole fresh chilli peppers at 90
o
C and 100

o
C for 5 minutes resulted in 

moderate pungent chilli powder because of the reduction of capsaicinoid, but will have 

low microbial load and bright colour characteristic.  Iqbal et al. (2015) also said that the 

increase of temperature is followed by the decline in capsaicinoids. Toontom et al. 

(2016) investigated that drying didn’t affect the amount of capsaicin of chilli peppers, 

instead of increasing capsaicin. They suspect that there is a relation to the peroxidase 

enzymes and also temperature during blanching and also drying. Peroxidase enzymes 

can cause degradation of capsaicin because these enzymes will oxidize the capsaicin. 

Blanching and drying can inactive the enzymes. In another suspicion, the rising of 

capsaicin content in dried chilli peppers is because of hydrolysis of glycosides.    

 

The drying process can cause the presence of volatile compounds in chilli peppers that 

affect the flavour of dried chilli peppers. Some drying method such as sun drying, hot 

air, and freeze-drying didn’t affect the concentration of capsaicin in dried chilli peppers. 

Volatile compounds that usually appear in dried chilli peppers are acids, ketones, 

pyrroles, furans, and aldehydes. Freeze drying method resulted to the hottest dried chilli 

peppers (Toontom et al., 2016). Lannes et al. (2007) found that capsaicinoid content in 

chilli peppers from Capsicum chinense that dried at 65
o
C are ranged from 12 to 14 mg/g 

DW.  The concentration was high enough to classify those chilli peppers as extremely 

pungent. In table 7, the pungency level of some processed chilli pepper is shown. 

 

Toontom et al. (2012) did a sensory evaluation of three methods of drying on chilli 

pepper that used five panels. The panels must describe the hotness level of chilli pepper 
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from Capsicum annuum Linn. var. acuminatum Fingerh that dried with hot-air drying, 

sun drying, and freeze drying methods. The method that gave the highest overall 

burning is hot-air drying, followed by freeze-drying, and the least is sun drying method. 

Hot air dried chilli peppers also gave burning sensation on the tip of the tongue and 

stinging sensation. Freeze dried and sun-dried chilli pepper gave numbing sensation on 

the tongue, though numbing sensation in sun-dried chilli pepper present was very little. 

According to Toontom et al. (2016), for about 120 chilli pepper consumers that consist 

38 males and 82 females (age between 19 until 35 years old) like hot-air dried chilli 

peppers the most. Sun-dried chilli pepper has the lowest liking scores; however, there is 

no significant difference between sun-dried, freeze-dried, and hot-air dried chilli 

peppers on consumers liking scores.  
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Table 7. Effect of  Some Processing Methods on Pungency 

Samples Method Temperature 

(
o
C) 

Time 

(hours) 

Size (cm) Hotness Level References 

Capsicum annuum L. 

var. acuminatum 

Fingerh 

Freeze 

drying
4 

-50
o
C NA (1.5±0.24) x 

(10.4±0.98) 

20640.54 ± 743.87 SHU (Toontom et al., 2016) 

Capsicum annuum L. 

var. acuminatum 

Fingerh 

Air 

drying
4 

60
o
C NA (1.5±0.24) x 

(10.4±0.98) 

18720.20 ± 335.46 SHU (Toontom et al., 2016) 

Capsicum annuum L. 

var. acuminatum 

Fingerh 

Sun 

Drying
4 

Apx. 37
o
C 8 x 8 H (1.5±0.24) x 

(10.4±0.98) 

15680± 650.60 SHU (Toontom et al., 2016) 

Capsicum annuum L. 

var. melteimorok 

Drying 60
o
C 30 H NA 39.100 SHU (Sanatombi & Sharma, 2008) 

Capsicum annuum L 

var. haomorok 

Drying 60
o
C 30 H NA 26.600 SHU (Sanatombi & Sharma, 2008) 

Capsicum frutescens 

L. var. uchithi 

Drying 60
o
C 30 H NA 141.200 SHU (Sanatombi & Sharma, 2008) 

Capsicum frutescens 

L. var. mashingkha 

Drying 60
o
C 

 

30 H NA 104.300 SHU (Sanatombi & Sharma, 2008) 

Capsicum chinense 

Jacq. var. umorok 

Drying 60
o
C 30 H NA 329.100 SHU (Sanatombi & Sharma, 2008) 

Capsicum chinense 

Jacq. var. chiengpi 

Drying 60
o
C 30 H NA 126.200 SHU  (Sanatombi & Sharma, 2008) 

4 = Pre-treated with water blanching 

NA= Not Available 
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4.2.Colour 

The intense red colour of ripe chilli peppers and their processed products is because of 

the presence of carotenoid (Iqbal et al., 2015). Unripe chilli peppers have carotenoids 

and chlorophylls, but during ripening chloroplast decline into chromoplast and brings 

out the colour of carotenoid (Nadeem et al., 2011). The colour of chilli peppers can’t 

certify the flavour intensity of chilli peppers (Reddy & Sasikala, 2013).  Maintenance 

the colour of chilli peppers from thermal processing has been an important challenge in 

food processing. Puree is a product that convenient to retain the original colour and 

flavour in a semi-solid form (Ahmed et al., 2002).   

 

Boiling process can induce smaller changes in colour values (L*, a*, and b*) than the 

fresh one. The colour degradation of green chilli peppers is higher than red chilli 

peppers or yellow chilli peppers because carotenoid is more thermoresistant than 

chlorophylls during thermal processing (Ornelas-Paz et al., 2010). As said by 

Cervantes-paz et al. (2014), boiling induced the increase of colour values at 50% and 

75% in red chilli peppers, except for brown chilli peppers. The results were based on 

thermostability of carotenoid and chlorophylls when impacted by heat. However, 

Cervantes-paz et al. (2014) also found that grilling reduces colour values in all coloured 

chilli peppers except for the a* values of brown chilli peppers. The differences between 

grilling and boiling can be influenced by non-enzymatic browning. During boiling the 

chilli peppers gain the water due to the dilution of solids and decrease the browning 

reaction. The water will decrease the interaction between amino acids and sugar. 

However, grilling leads to the loss of water contained in chilli pepper and cause the 

increasing of solid concentration and the intensity of browning.  Grilling will result in a 

darker colour of chilli pepper than boiled chilli pepper due to the presence of burn 

tissue. A significant decrease in all colour values of chilli peppers is present in grilled 

chilli pepper (Ornelas-paz et al., 2013). 

 

Ahmed et al. (2002) found that higher activation energy can indicate better heat 

sensitiveness of total colour degradation throughout thermal processing. The activation 

energy for degradation of colour for green- and total-colour was 23.04 and 25.02 kJ 

mol
-1

, respectively. Ahmed et al. (2002) conclude that total colour can be used as the 
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quality indicator of green colour from chilli pepper puree during thermal processing. 

Higher activation energy indicates higher heat sensitiveness of total colour degradation 

during thermal processing. Total colour includes changes that caused by non-enzymatic 

browning besides the degradation of green colour. Green chilli peppers puree had colour 

changes during thermal treatment. The higher temperature will lead to the establishment 

of browning (Vega-gálvez et al., 2009). According to Cervantes-paz et al. (2014) the 

activation energy incline with the increasing of heat intensity of processing from boiling 

and grilling. Ismail & Revathi (2006) also reported that there were small changes in 

colour values in a puree of red chilli peppers which treated in a wide range of 

temperature. 

 

Hossain, Woods, & Bala (2007) said that relative humidity (RH) and air velocity have 

no effect on the colour of red chilli peppers during drying. Between blanched and 

unblanched red chilli peppers, there is a significant difference between them. Blanched 

red chilli peppers have higher colour value than unblanched red chilli peppers. 

Blanching causes the carotenoid in high retention and it will make the sample more 

stable from losses of carotenoid. The increase of carotenoid content in red chilli pepper 

could happen because the soluble solid is leaching during blanching. Air drying’s 

temperature above 65
o
C can affect the colour of red chilli peppers. Giuffrida et al. 

(2014) also reported that moisture and temperature of storage are the most important 

parameters that can affect the colour stability of red chilli peppers powder. Water 

activity play role in the shelf life of red chilli peppers powder that impact on quality of 

chilli powder. The freezing environment can affect the colour of chilli powder during 

storage. The low temperature will help chilli powder to have higher relative retention 

than the high temperature during storage. The colour stability of red chilli powder has a 

correlation with the degree of esterification of carotenoid and fatty acid, the ratio of 

antioxidants, the processing condition and also the moisture content (Daood & Albrecht, 

2006). 

 

The increase of drying temperature from 30
o
C and 70

o
C caused both colour value’s 

parameters L* and a* increase, but decrease b*. The greenness parameter (a*) on green 

chilli peppers that dried at 70
o
C have a mean value about 3 times higher than green 
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chilli peppers that dried at 30
o
C. It indicates that green chilli peppers that dried at 70

o
C 

have the lesser intensity of green colour than the fresh green chilli peppers and also 

dried green chilli peppers at 30
o
C. Freeze-dried green chilli peppers also have higher 

intensity colour of green from dried green chilli peppers at 70
o
C, but have the lesser 

intensity of green colour from fresh and dried green chilli peppers at 30
o
C. The dried 

green chilli peppers at 70
o
C generate the final product lighter and yellowish colour. 

Freeze dried method result the lightest colour and less loss of green colour on green 

chilli peppers. Air drying at 30
o
C produces very small changes in colour than green 

chilli peppers that dried at 70
o
C. The colour changes of freeze-dried green chilli peppers 

is small if compared with green chilli peppers that dried at a high temperature (Guiné & 

João, 2011). 

 

According to Srisajjalertwaja et al. (2012), baking with the temperature about 250
o
C 

result in lowest L* than baking at 180 and 210
o
C. The lighter colour of baked chilli 

pepper was shown in low baking temperature (180
o
C), while high temperature (250

o
C) 

shown the darker colour of chilli pepper. The length of baking time can also induce the 

colour of chilli pepper. Chilli pepper that baked for 5 minutes results in lightest colour, 

while the longest baking time (30 minutes) result in darkest colour, although chilli 

pepper that baked at lowest until highest temperature for 5 minutes didn’t show a 

significant difference. Lowest baking temperature can retain the greenness colour of 

chilli peppers (a*), while the higher temperature will increase the yellowness colour 

(b*). The increase rate of b* values in three different baking temperature are higher than 

the decrease rate of a*.  
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4.3.Texture 

 

Castro et al. (2008) reported that firmness of red chilli peppers is more sensitive due to 

pressure and blanching processing than the firmness of green chilli peppers. They 

estimate that it can happen because of lack of pectin methylesterase on red chilli 

peppers. During ripening of chilli peppers, pectin methylesterase inhibitor will increase, 

so pectin methylesterase activity in chilli peppers will decrease. Pressurized chilli 

peppers showed better values of firmness than blanched chilli peppers. Blanching 

treatment will cause pectin reduction of methylesterase activity, while pressurized chilli 

peppers cause no reduction of pectin methylesterase activity. Besides thermal 

processing, freezing can also cause higher reduction of firmness. 

 

According to the study of Heredia-Léon et al. (2004), it’s known that drying 

temperature has no important effect on the texture of anaheim peppers, but temperatures 

used in stepwise blanching can affect the texture significantly. Low-temperature 

blanching before drying processing can help to retain or increase the firmness of 

Anaheim peppers. Matthews (1978) also said that blanching on chilli peppers before 

being frozen result the best texture than un-blanched chilli peppers.  

 

Guiné & João (2011) reported that air drying and freeze-drying can reduce the hardness 

of green bell pepper. Air drying at 30
o
C and 50

o
C can reduce the hardness of green bell 

pepper to 94.810 and 97.922 %, respectively, while for freeze-drying the reducing was 

90.430%. Green bell peppers are more sensitive due to air-drying than freeze-drying 

method. Higher temperatures of air-drying method result in higher reduce of the 

hardness of green bell pepper. 

 

According to Cervantes-Paz et al. (2012), boiling at 94
o
C for about 12.48 ± 1.48 

minutes and grilling at 210
o
C for about 13.23 ± 0.78 minutes can decrease the firmness 

of red and green chilli pepper. During boiling, the firmness of red and green chilli 

pepper will decrease 61.4 and 71.7%, respectively. Grilling can reduce the firmness of 

red and green chilli pepper for 86.3 and 83.2%, respectively. Grilling result in higher 

reduce of firmness than boiling.  
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Cervantes-paz et al. (2014) also said that grilling resulting in higher firmness decrease 

compared with boiling on brown, 50% red and 75% red chilli peppers. Boiling will 

reduce the firmness for about 72.0-76.9%, while grilling is 77.0-89.0%. Reduction of 

firmness on chilli peppers by heat processing is induced by the collapse of the cellular 

structural due to the dissolution of pectin matter. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 


