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ABSTRACT 
This study aims to determine the effect of different combinations of 

plastic thickness and temperature treatment combinations on the quality 
of cayenne pepper during storage, to determine the combination of plastic 
thickness and the right temperature to maintain the quality of cayenne 
pepper during storage. This study used a completely randomized design 
(CRD) with 9 treatments. The treatments tried in this study were thickness 
and temperature, namely Polypropylene 0.3 mm + tissue at 5°C, 
Polypropylene 0.3 mm + tissue at 10°C, Polypropylene 0.3 mm + tissue at 
15°C, Polypropylene 0.4 mm + tissue at 5°C, Polypropylene 0.4 mm + tissue 
at 10°C, Polypropylene 0.4 mm + tissue at 15°C, Polypropylene 0.5 mm + 
tissue at 5°C, Polypropylene 0.5 mm + tissue at 10°C, Polypropylene 0.5 mm 
+ tissue at 15°C. The treatment was repeated 3 times so that there were 27 
experimental units. The results that showed the combination treatment of 
packaging thickness and temperature had a very significant effect on the 
storage quality of cayenne pepper on weight loss, vitamin C, texture, 
moisture content, and color, but had no significant effect on the color of the 
8th day of the watershed. The combination treatment of plastic packaging 
thickness of 0.5 mm and temperature of 5°C can give the best effect on 
texture, vitamin C, moisture content, weight loss, and color, but at a 
thickness of 0.3 mm plastic and a temperature of 15°C does not give the 
best results on color 8th day.

  
1. INTRODUCTION 
 
Cayenne pepper is a vegetable commodity that people cannot leave behind in their daily lives. In addition to 

vegetables and as a food flavoring, bird's eye chilies have other uses. Cayenne pepper is considered important as an 
ingredient in the food, beverage, and pharmaceutical industries due to its spicy taste (Setiadi, 2001). 

The spicy taste of cayenne pepper is caused by the content of capsaicin and dihydrocapsaicin. The homo content 
of capsaicin and homodihidro capsaicin is found in very small concentrations (Santika, 2007). Capsaicin levels will 
decrease along with the deterioration process that leads to aging. Langi (2000) states that capsaicin in chilies will 
actually be produced 20 days after flowering. This production will continue to increase and reach a maximum of 30-
40 days after flowering, after which the capsaicin in chilies decreases. This is in accordance with the conditions that 
occurred during the main harvest, the price of cayenne pepper greatly decreased because the amount of harvest was 
very large. This causes losses for farmers who are forced to sell their crops at low prices so that their planting capital 
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does not return. Therefore, it is necessary to have an experiment on postharvest handling of the quality of cayenne 
pepper. 

 
2. Material and Method 
 
The tools used in this research were analytical scales, cuvettes, desiccators, refrigerators, Erlenmeyer, knives, 

sliced boards, Petri dishes, spatulas, filter paper, laser thermometers, screw micrometers, ohause scales, scissors, 
trays, cameras, markers, rulers, burette, texture analyzer, oven, measuring flask, dropper pipette, measuring 
cup, sealer, funnel, cardboard, writing instruments, and camera. 

The materials used are cayenne pepper with varieties of Kresna, polypropylene plastic, iodine, 70% alcohol, 
distilled water, tissue, and label paper. 

This study used a completely randomized design (CRD) with 9 treatments. The treatments tried in this study 
were thickness and temperature, namely Polypropylene 0.3 mm + tissue at 5°C, Polypropylene 0.3 mm + tissue at 
10°C, Polypropylene 0.3 mm + tissue at 15°C, Polypropylene 0.4 mm + tissue at 5°C, Polypropylene 0.4 mm + tissue at 
10°C, Polypropylene 0.4 mm + tissue at 15°C, Polypropylene 0.5 mm + tissue at 5°C, Polypropylene 0.5 mm + tissue at 
10°C, Polypropylene 0.5 mm + tissue at 15°C. The treatment was repeated 3 times so that there were 27 experimental 
units. The tissue used was 2 pieces of facial tissue each weighing 0.79 g. 

 
3. RESULTS AND DISCUSSION 
 
Preliminary Observations 
The average laboratory analysis results of vitamin C, moisture content, weight loss, texture and color of cayenne 

pepper before treatment can be seen in Table 1. 
 

Table 1: Average Initial Analysis of Vitamin C, Water Content, Weight Loss, Texture and Color of Cayenne 
Pepper. 

Observation variable Value of initial analysis 
Vitamin C (mg) 121 
Moisture content (%) 65,12 
Weight(g) 60 
Texture (g) 1489 
Color 1,1 

Source: Results of Agricultural Product Technology Laboratory Analysis, State Agricultural Polytechnic of Kupang 
Indonesia, 2018. 

 
Based on the results of the initial analysis in Table 1 values of texture, weight loss, moisture content, vitamin C, 

and color were carried out to determine the initial content of cayenne pepper before giving treatment to cayenne 
pepper, so that it can compare with the final value after storage and know the presentation of the effect of using 
several thicknesses of polypropylene plastic and temperature. different from the quality of cayenne pepper to 
changes in texture, weight loss, moisture content, vitamin C, and color of cayenne pepper after being treated. 

 
Vitamin C Cayenne Pepper (mg) 
Treatment at 5°C at 8 DAS storage gave the highest value of vitamin C in chilies but was significantly different 

from all treatments. Observation of 16 DAS showed the highest vitamin C value (77.1) and was significantly different 
from all treatments. The average height of vitamin C in the plastic treatment of 0.5 mm and a temperature of 5°C, can 
prevent evaporation at high water and air permeability so that it will inhibit the respiration process and enzyme 
activity as well as metabolic processes. The thickness of the polypropylene plastic packaging which has a thickness 
of 0.5 mm can retain the vitamin C content because polypropylene plastic has good resistance to moisture 
penetration (Rochman, 2007). This is also supported by Andarwulan and Koswara (1992) who stated that the 
stability of vitamin C usually increases with a decrease in storage temperature. 
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Table 2: Average Vitamin C due to the effect of plastic packaging thickness and temperature on the quality of 
cayenne pepper during storage 8 and 16 watersheds. 

Treatment 
Vitamin C 

8 DAS 16 DAS 
Polypropylene 0,3 mm + suhu 5°C 99,6 f 70,9 g 
Polypropylene 0,3 mm + suhu 10°C 95,9 e 63,9 c 
Polypropylene 0,3 mm + suhu 15°C 79,7 a 56,0 a 
Polypropylene 0,4 mm + suhu 5°C 104,2 h 72,3 h 
Polypropylene 0,4 mm + suhu 10°C 87,9 c 66,3 d 
Polypropylene 0,4 mm + suhu 15°C 84,4 b 58,7 b 
Polypropylene 0,5 mm + suhu 5°C 108,1 i 77,1 i 
Polypropylene 0,5 mm + suhu 10°C 100,7 g 70,4 f 
Polypropylene 0,5 mm + suhu 15°C 88,9   d 69,2 e 

HSD value 5% 0,8 0,4 
Note:  The numbers followed by the same letter in the same column are not significantly different in the HSD 5 test %, DAS: 

(Honestly Significance Diffirence, Days After Saving) 
 
The decrease in vitamin C content was due to the lower plastic thickness treatment of 0.5 mm and a high 

temperature of 15°C so that it could not withstand the evaporation that occurred in the chilies which resulted in an 
increase in the enzyme due to an increase in temperature of 15°C. This under the statements of Harper (1986) and 
Wirnano (1988) which states that during storage, vitamin C levels tend to decrease. High storage temperature and 
low plastic thickness will affect the decrease in vitamin C levels. The oxidation process will be hampered when 
vitamin C is in a very acidic state or high temperature because the content of vitamin C can dissolve in water during 
the respiration process. This is also supported by Noor (1992) who states that the intensity of the enzyme effect 
depends on the amount contained in the material, the effect of the thickness of the packaging used, and the working 
conditions of the enzyme. Vitamin C is a vitamin that is very easily damaged compared to other types of vitamins. 
Changes in vitamin C are influenced by changes in fruit moisture content and room temperature during storage. 
Vitamin C is very soluble in water, easily oxidized and the process is accelerated by heat, light or oxidizing enzymes 
and by the catalyst and iron. Oxidation will be inhibited if vitamin C is left in a low temperature. Fruit that is still easy 
(raw) contains more vitamin C the older the fruit, the less vitamin C (Prawirokusumo, 1994). 

 
Water Content (%) 
Thickness treatment of Polypropylene packaging showed a very significant effect on the water content of 

cayenne pepper on the 8th day and on the 16th day after storage. 
 
Table 3: Average Water Content Due to the Effect of Plastic Packaging Thickness and Temperature on Quality 

of Cayenne Pepper during Storage 8 and 16 DAS. 
Treatment  

  
Water content 

8 DAS 16 DAS 
Polypropylene 0,3 mm + suhu 5°C 71,6 f  87,3 e  
Polypropylene 0,3 mm + suhu 10°C 68,1 c 73,8 b 
Polypropylene 0,3 mm + suhu 15°C 66,0 a 72,4 a 
Polypropylene 0,4 mm + suhu 5°C 74,5 h  85,2 d  
Polypropylene 0,4 mm + suhu 10°C 69,4 e 80,2 c 
Polypropylene 0,4 mm + suhu 15°C 67,0 b 73,5 b 
Polypropylene 0,5 mm + suhu 5°C 78,5 i 96,2 f 
Polypropylene 0,5 mm + suhu 10°C 72,3 g  80,0 c  
Polypropylene 0,5 mm + suhu 15°C 68,9 d 73,2 ab 

HSD value 5% 0,3 1,0 
Note:  The numbers followed by the same letter in the same column are not significantly different in the HSD 5 test %, DAS: 

(Honestly Significance Diffirence, Days After Saving). 
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Treatment of 0.5 mm Polypropylene + temperature 15 °C has a packaging thickness and low temperature can 
inhibit the transpiration and respiration process of cayenne pepper. High temperatures with low thickness and low 
humidity can accelerate the process of product respiration and cause faster loss of water content and decrease in 
vitamin C content (Utama et al., 2002). 

In the Polypropylene treatment of 0.3 mm + temperature of 15°C, it has larger pores and high temperature 
compared to a thickness of 0.5 mm so that it cannot inhibit the respiration process of cayenne pepper. This is 
supported by Buckle et al (1987) who stated that the permeability of plastics is influenced by temperature, 
packaging thickness, composition, atmospheric conditions (such as RH, for water vapor removal). Thin plastic which 
is flexible has different properties in its permeability to gases, such as nitrogen, oxygen, and water vapor. 

 
The texture of cayenne pepper (g) 
The average height of the texture in the Polypropylene treatment of 0.5 mm + temperature of 5°C has a thicker 

packaging thickness and a low temperature so that it will inhibit the respiration process which can soften the fruit 
in cayenne pepper. This is supported by Meyer (1973) who stated that the factor that affects softness is pectin which 
is present in the form of protopectin. Furthermore, the fruit that undergoes a ripening process, protopectin is 
converted into pectin by the polygalacturonase enzyme so that the fruit becomes soft. The effect of differences in the 
thickness of plastic packaging can affect the softness of the fruit. This is also supported by Wills et al., (1981) and 
Brown (1992) who state that the thickness of the polypropylene plastic packaging used to package horticultural 
products can inhibit and reduce the process of respiration and transpiration that occurs in the product which allows 
an increase in product freshness horticulture. 

 
Table 4: Average Texture Due to the Effect of Plastic Packaging Thickness and Temperature on Quality of 

Cayenne Pepper during Storage 8 and 16 DAS. 
Treatment  Texture 

  8 DAS 16 DAS 
Polypropylene 0,3 mm + suhu 5°C 1204,7 g 1098,3 g 
Polypropylene 0,3 mm + suhu 10°C 857,7 c 805,0 d 
Polypropylene 0,3 mm + suhu 15°C 759,0 a 624,0 a 
Polypropylene 0,4 mm + suhu 5°C 1261,5 h 1107,5 g 
Polypropylene 0,4 mm + suhu 10°C 951,8 e 851,8 e 
Polypropylene 0,4 mm + suhu 15°C 810,3 b 756,7 c 
Polypropylene 0,5 mm + suhu 5°C 1372,3 i 1117,0 g 
Polypropylene 0,5 mm + suhu 10°C 1030,7 f 959,0 f 
Polypropylene 0,5 mm + suhu 15°C 876,8 d 679,5 b 

HSD value 5% 14,4 24,0 
Note:  The numbers followed by the same letter in the same column are not significantly different in the HSD 5 test %, DAS: 

(Honestly Significance Diffirence, Days After Saving). 
 
Treatment Polypropylene 0.3 mm + temperature 15°C had the lowest cayenne pepper texture on the 8th day 

(759.0) and 16th day (624.0) which were very significantly different from all treatments. The type of packaging 
thickness of 0.3 mm at a temperature of 15°C has a lower cayenne pepper texture compared to treatment P7 with a 
packaging thickness of 0.5 mm at 5°C. Treatment Polypropylene 0.3 mm + temperature 15°C has a lower plastic 
thickness of 0.3 mm so that the process occurs respiration and transpiration in cayenne pepper and cayenne pepper 
become softer. This decrease in hardness value occurs due to the degradation of water-insoluble pectin (protopectin) 
and turns into water-soluble pectin. This results in decreased cell wall cohesion that binds one cell wall to another. 
The longer the storage and the thinner the Polypropylene packaging used can cause the texture to decrease, this is 
due to the accumulation of heat so that the respiration rate increases and stimulates the ripening of cayenne pepper 
so that the longer the cayenne pepper texture is stored, the soft it will be (Kismaryanti, 2007). 
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Shrinkage Weight (g) 
Polypropylene treatment showed a significant effect on shrinkage weight of cayenne pepper on the 8th day and 

had a very significant effect on the 16th day after storage. 
 

Table 5: Average Shrinkage Weight Effect of Plastic Packaging Thickness and Temperature on Quality of 
Cayenne Pepper during Storage. 

Treatment Shrinkage Weight (g) 
8 DAS 16 DAS 

Polypropylene 0,3 mm + suhu 5°C 9,4 b 10,3 b 
Polypropylene 0,3 mm + suhu 10°C 10,7 e 12,0 c 
Polypropylene 0,3 mm + suhu 15°C 12,5 f 12,7 c 
Polypropylene 0,4 mm + suhu 5°C 9,7 c 9,9 b 
Polypropylene 0,4 mm + suhu 10°C 9,9 c 10,4 b 

Polypropylene PP 0,4 mm + suhu 15°C 10,9 e 11,0 bc 
Polypropylene 0,5 mm + suhu 5°C 7,3 a 8,3 a 
Polypropylene 0,5 mm + suhu 10°C 9,3 b 9,8 b 
Polypropylene 0,5 mm + suhu 15°C 10,3 d 10,8 bc 

HSD value 5% 0,2 1,3 
Note:  The numbers followed by the same letter in the same column are not significantly different in the HSD 5 test %, DAS: 

(Honestly Significance Diffirence, Days After Saving). 
 
The average height of weight loss in the Polypropylene treatment is 0.3 mm + a temperature of 15°C shows that 

the Polypropylene 0,3 mm + suhu 15°C treatment has the lowest packaging thickness at high temperatures so that the 
transpiration and respiration processes can run smoothly. This is supported by Iflah et al., (2012) which states that 
weight loss during storage is one of the quality parameters that reflects the level of freshness of horticultural 
products. The weight reduction is influenced by the thickness of the plastic against the water vapor permeability, 
where during storage, apart from respiration, transpiration also occurs, namely the evaporation of water from the 
surface of the fruit which causes dryness and wilting. This is also supported by Qantyah (2004) who states that 
weight loss is caused by the process of respiration and respiration in the fruit. Weight loss is also due to the loss of 
water from cayenne pepper. The high-water loss will cause withering and wrinkling of the fruit. According to Lathifa 
research (2013) which states that the event of evaporation causes the percentage of weight loss of cayenne pepper 
to increase during storage. 

Cayenne pepper in Polypropylene treatment of 0.5 mm + temperature of 5°C has a thicker plastic thickness and 
low temperature so that it can inhibit the respiration process so that the amount of oxygen entering the package is 
small and cayenne pepper looks fresh compared to the thickness of 0.3 mm packaging. Low permeability will reduce 
the rate of entry and exit of water vapor. According to Rochman (2007), polypropylene plastic provides protection 
against water loss in fruit, so that the packaged fruit still looks fresh because the polypropylene packaging has lower 
water vapor permeability properties so that the rate of air entering the material is increasingly inhibited. The 
packaging process will result in the modification of the atmosphere where the COconcentration2 will be higher than 
O2. Modification of the atmosphere according to Kader and Moris (1997), will slow down the ripening process of the 
fruit, reduce the rate of ethylene production, slow down decay, and suppress various changes associated with 
ripening. 

 
Color 
Treatment Polypropylene 0.3 mm + temperature of 15°C has the lowest packing thickness at high temperatures 

will be experiencing respiratory process faster thereby increasing the degradation of the pigment. The young fruit 
is green because it contains chlorophyll. When the fruit gets old, chlorophyll turns into a natural pigment that is 
yellow, red, purple, or other colors according to the type of fruit (Sumoprastowo, 2000). 
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Table 6: Average Color of Cayenne Peppers Due to the Effect of Plastic Thickness and Temperature on Store 
Quality of Cayenne Peppers during Storage. 

Treatment Color 
8 DAS 16 DAS 

Polypropylene 0,3 mm + suhu 5°C 2,3 2,6 c 
Polypropylene 0,3 mm + suhu 10°C 2,6 3,2 e 
Polypropylene 0,3 mm + suhu 15°C 3,0 4,4 g 
Polypropylene 0,4 mm + suhu 5°C 2,5 2,5 cd 

Polypropylene 0,4 mm + suhu 10°C 2,7 2,7 b 
Polypropylene 0,4 mm + suhu 15°C 2,8 3,6 f 
Polypropylene 0,5 mm + suhu 5°C 1,7 2,0 a 

Polypropylene 0,5 mm + suhu 10°C 2,4 2,8 d 
Polypropylene 0,5 mm + suhu 15°C 2,9 3,8 f 

HSD value 5% ns 0,1 
Note:  The numbers followed by the same letter in the same column are not significantly different in the HSD 5 test %, ns, 

DAS: (Honestly Significance Diffirence, not significantly, Days After Saving). 
 
Cayenne pepper in Polypropylene 0.5 mm + temperature of 5 °C mm has a thicker plastic thickness and low 

temperature so that it can inhibit the respiration process and can reduce the rate of air circulation. This is supported 
by Pantastico (1993) which states that a low O2 concentration at a packaging thickness of 0.5 mm will inhibit the 
activation of ethylene, thereby reducing the effect of ethylene in accelerating ripening, decreasing respiration rate 
and decreasing substrate oxidation, delaying maturation and as a result, the age of the commodity becomes longer, 
chlorophyll breakdown is delayed and C2H4 production is lower. 

 
4. CONCLUSION 
 
The combination treatment of packaging thickness and temperature had a very significant effect on the storage 

quality of cayenne pepper on weight loss, vitamin C, texture, moisture content, and color, but had no significant effect 
on the color of the 8th day of the watershed. The combination treatment of plastic packaging thickness of 0.5 mm 
and temperature of 5°C can give the best effect on texture, vitamin C, moisture content, weight loss, and color, but at 
a thickness of 0.3 mm plastic and a temperature of 15°C does not give the best results on color day 8. 
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