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Abstract 
Chili is one of horticultural products that is easily damaged. The damages occurs due to 

physical, chemical, microbiological and physiological influences. Chili fresh’s handling in 

Indonesia is relatively simple, careless, less handling facilities provided and minimal 

information obtained by farmers and in addition, because of the influence from the environment, 

the loss is usually high. Thus, a proper postharvest technologies needed to reduce damaged of 

fresh chili, maintain their freshness and increase the price of products.  One of post-harvest 

handling technology that is applicable is ozonation technology. Ozone is known to control 

pathogenic microorganisms and able to remove metals and pesticide residues. The study was 

conducted in Sungai Belida village, Lempuing Jaya, Ogan Komering Ilir (OKI) district of South 

Sumatera and South Sumaetra AIAT’s Laboratory, from June to August 2016. The treatment 

tested 37.5 ppm ozone application and farmer practice (spraying fungicide day before harvest) 

and performed at 4 farmers as replication. Harvested chilies then taken to the Laboratory of 

BPTP South Sumatra for observation. Data collected include changes in weight loss and 

moisture content, observation on anthracnose intensity to chilies and pesticide residues. The 

results showed that ozon technology able to minimize weight loss, damage caused by 

anthracnose and pesticide residues in fruit chili. In addition, this technology can be accepted by 

farmers because it is easy to apply. However, as the economy needed additional labor costs and 

to apply this technology. 
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1. INTRODUCTION 

Red chili (Capsicum annuum L.) is a 

strategic crop because the demand is constantly 

high. Chili is consumed as a compliment to 

cooking, used as spice supplement. Ripe chili 

has a shelf life of 5 days at room temperature 

and when stored at temperature less than10 
o
C 

can survive for 10 days (Sudaro, 2000).  

In 2015, chili production in South 

Sumatera reached 13.440 ton (Statistics of 

South Sumatera Province, 2016). Not the 

largest production in Sumatera, yet the demand 

would normally high especially ahead of Eid. 

Another factor that led to high price of chili is 

the rainy season and extreme weather led to the 

production of chili decreased due to crop 

failure. On the other hand when chili is 

oversupply at the harvest, there is acumulation 

of chili in the market, resulting price become 

cheaper. Unsold chili will be damaged or 

decayed in the market. This makes farmers 

suffer huge losses.  

Thus, farmers can not delay selling their 

products due to the quality of fresh chili 

rapidly declining and easy to rotten. High 

moisture content in fresh chili led it easy to 

broken since respiration process in chili 

persists after being harvested. During 

respiration, chili produce water, carbondioxide 

and energy to be released to the air. This cause 

chili to wrinkle faster, faster ripening, followed 

by senescense. Moisture condensation in chili 

causing pathogen infastation. Other damages in 

chili are due to carelessness during picking, 

improper care at harvest, packaging in bulk 

without proper sorting, improper transportation 

and storage, and distant and time consuming 

market distribution (Kader, 1992). 

Some studies on the use of packaging and 

low temperature storage such as Lamona et al. 

(2015) states that chili with plastic film 

packaging PP stored at the temperature of 10 
o
C is the most optimum in suppressing the 

heavy losses of chili and can retain freshness 

until 29th day of storage. Zaulia et al. (2006) 
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also reported that the use of plastic PP 

maintain the quality of chili cut to 4 weeks at 2 
o
C storage. Some research findings on the use 

of growth hormone to manipulate and slow 

down respiration as Iswari and Srimaryati 

(2014) stated that chili losses during long 

range transportation (750 km) can be 

surpressed by spraying Gibereline acid (GA) 

30 ppm and packed with cardboard disposable 

pads of newsprint. Saputro et al. (2016) 

reported solution of 15 ppm of plant hormone 

kinetin is able to maintain chili, with the 

maturity level of 50%, stored at room 

temperature for 26 days, while at low 

temperature (8
o
C) may preserve chili up to 30 

days. However, these practices are not easy to 

be applied by farmers because of lack of good 

facilities and technologies and lack of access 

for chemicals.  

Some studies use ozone as a disinfectant 

as well as to slow down the process of ripening 

by oxidizing ethylene into water and 

carbondioxide. Purwadi et al. (2007) reported 

storage of tomato can be prolonged become 2 

times (up to 10 days) by 45 sec ozonation. 

Tomato also packed by plastic PE with 

thickness of 0.03 mm. They also reported that 

by 12 minute per day ozonation (0.015 mg/sec) 

at room temperature, could maintain potato 

shelf life for 35 days. While Yanuariati et al. 

(2007) said that ozone at low concentrations 

with relatively short exposure is effective in 

killing bacteria, fungi, yeasts, viruses and even 

spores. They also stated that exposure to ozone 

at Lansium domesticum for 40 seconds with 

the storage period of 6 days or 9 days after 

harvest, does not indicate the presence of black 

spots on the fruit’s surface. Furthermore they 

explained that this is due to ethylene in the 

fruit surface complexioned have decomposed, 

thus slow down the ripening process. Asgar et 

al. (2015) reported that during 14 days of 

storage, color, freshness and appereance of red 

chili variety Kencana is the best treatment to 

preserve red chili, as chili is stored at 

temperature of 10 
o
C and 1 ppm ozone 

concentration.  

These findings offer expectation that 

aside than to suppress disease attack caused by 

microrganism, ozone also capable of 

maintaining freshness of horticultural fresh 

products namely fruits and vegetable by 

holding ripening process. Therefore, this study 

was conducted to assess the effect of the use of 

ozone to maintain chili’s freshness during 

storage at room temperature.  

2. MATERIALS AND METHODS 

The material used in this study was red 

chili (Capsicum annuum L.). The fruit was 

obtained from the 4 farmers (4 replication) in 

farmers group Karya Tunas Muda, Sungai 

Belida village, Lempuing Jaya sub-district, 

Ogan Komering Ilir district, South Sumatera. 

The fruits were about 20 kg for each treatment.  

Chilies were harvested by hand-picking, 

according to farmer’s practice; and then curing 

under the shades and sorting carefully. Being 

sorted, chilies were then immersed in 20 l of 

water and then ozone generator was turned on 

for 15 minutes. Chilies then dried up with the 

help of blower. After that chilies were packed 

then transport to Palembang (120 km). In 

Palembang, chilies stayed inside their bulky 

packaging but the top of it was let open. 

Chilies were stored under room temperature 

28±4 °C, RH 75-90%, and observe for 14 days. 

The tools used are scales, digital cameras, 

ozone generator with capacity able to generate 

3 g of ozone per hour using the air.  

Parameters observed were weight loss 

expressed as a percentage of weight on 

observation day-x to initial weight, water 

content, observation of anthracnose damage 

conducted from the first days after treatment 

until the 9th day, which wasscored from 100 

pieces of chilieseveryday, pesticide residual 

analysis to observe the effects of ozonation 

technology in reducing residual pestisicide in 

fresh chili and organoleptic test by hedonic test 

to determine whether chilies were acceptable 

by consumers represented by panelists, 

especially on the color, texture and overall 

appearance. 

3. RESULTS AND DISCUSSION 

3.1 Weight Loss 

Weight loss is one of parameter indicates 

the decrease quality of horticultural fresh 

product including chili. Weight loss for 

ozonation treatment ranged 3.36-23.55%, 

while weight loss for farmers practice spraying 

pesticide one day before picking ranged 1.68-

24.5%. Chili weight loss during storage period 

is presented in Figure 1. 
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Figure 1 shows that during storage period, 

chili’s weight loss increased everyday and the 

in chili closely associated with reduced levels 

of water in the chili. Rao et al. (2011) reported 

that weight loss of stored peppers at the 

temperature of 20 °C is higher than peppers 

stored weight loss relatively high as it increase 

more than 2% everyday. However the 

difference in weight loss is not significantly 

different for each treatment. Chilli weight loss 

during storage for up to 3 days showing the 

decline is not significant and chilli weight loss 

of up to 9 days storage decreased 

significantly. It showed that the rate of 

respiration and evaporation of water on chili 

remains low during the 3 days of storage and 

then evaporation of water increases. Winarno 

(2002), on a non-climacteric fruits such as 

chili, the respiration rate is running slow so 

that the changes occured is not noticeable 

during the ripening process. This is indicated 

by the weight loss chili declining 

slowly. Weight loss that occurs at 14 °C and 8 

°C in addition weight loss paprika stored in 

temperature 25 °C is higher than paprika stored 

in the temperature of 10 °C.   

 

Figure 1. Chili’s weight loss during storage 

period 

Weight loss is characterized by the 

occurence of withering and drying during cold 

temperature storage and the room temperature 

storage without the use packaging. Weight loss 

occurs because the loss of water out of the chili 

tissue. According to Wills et al. (1998), weight 

loss can be defined as a decrease in weight due 

to loss of water content in the product, it 

indicates that there is a correlation between 

weight loss and moisture content.  

Weight loss is caused due to the process 

of respiration, that occurs due to the reaction 

between oxygen with organic matters of chili. 

The occurence of such reactions would 

produce carbon dioxide and water. When water 

is formed, water that was existed in plant tissue 

would come out. The decrease of water causes 

chili to shrink, physically damaged or rotten. 

Water content that refers to water inside the 

chili would migrate out of the tissue when 

atmospheric conditions are not balanced with 

water content inside the chili. As water 

released to the environment, weight of chili 

become decreased.  

3.2 Moisture content 

As weight loss increased, moisture 

content would decreased everyday. Water 

content for ozon treatment ranged 74.93-

78.64%, while chili’s water content for farmers 

practice spraying pesticide one day before 

picking ranged 74.03-79.86%. The change in 

water content during storage period is 

presented in Figure 2. 

The results showed that it appears ozon 

treatment has not been able to retain moisture 

content so that it tends to decline every day. 

However, Figure 2 showed that the decrease of 

water content until day 5 of ozon treatment 

was much lower than the decrease of water 

content on control. This might be related with 

weight loss of chili on ozone treatment was 

also detected lower than on the control.  

Water content is relatively connected to 

chili’s weight loss. Weight loss is caused due 

to the process of respiration, that occurs due to 

the reaction between oxygen with organic 

matters of chili. The occurence of such 

reactions would produce carbon dioxide and 

water. When water is formed, water that was 

existed in plant tissue would come out. The 

decrease of water causes chili to shrink, 

physically damaged or rotten. Water content 

that refers to water inside the chili would 

migrate out of the tissue when atmospheric 

conditions are not balanced with water content 

inside the chili.  

 

Figure 2. Chili’s water content during storage 

period 

 

0

10

20

30

1 2 3 4 5 6 7 8 9

w
e

ig
h

t 
lo

ss
 (

%
) 

day of storage 

ozon
e

70,00
72,00
74,00
76,00
78,00
80,00
82,00

1 2 3 4 5 6 7 8 9 10

m
o

is
tu

re
 c

o
n

te
n

t 
(%

) 

day of storage 

ozone



Proceedings of AESAP 2016   13-14 December 2016, Bogor, Indonesia 
 

120 

 

3.3 Damaged caused by anthracnose 

Chili damage due to anthracnose disease 

is characterized by the presence of black spots 

that cause decaying. The intensity of 

anthracnose attack for ozonation treatment 

ranged 1.8-14.4%, while for farmers practice 

spraying pesticide one day before picking, the 

intensity of anthracnose attack ranged 5.3-

21.2% The intensity of anthracnose attack 

during storage period is presented in Figure 3.  

 

Figure 3. Intensity of anthracnose attack during 

storage period 

Figure 3 showed that anthracnose attack 

tend to increase every day untill the last day of 

observation. However, this damage is 

relatively low when compared to the ability of 

the fungus to infest and cause damages. 

Hidayat et al. (2004) said that anthracnose 

disease caused by the fungus 

Colletotrichum spp. could reduce both of 

production and quality of the chili ranged 45-

60%. 

Figure 3 also showed that anthracnose 

attack to chili which was treated by ozone was 

lower than farmer practice. Ozonation has 

made symtoms of the disease was less 

developed compared to farmer practice. The 

results showed ozonation capable to suppress 

anthracnose attack from the first day. After 10 

days of storage at room temperature, ozonation 

suppress damages caused by antrachnose about 

as much as 40.9% compared to control; as 

intensity of anthracnose attack on ozone 

treatment was 14.4% while control was 20.3%.  

These results were consistent with 

Asgar et al. (2015) findings, that chili cultivar 

Kencana can be kept for 14 days after the 

applied solution of 1 ppm ozone and stored at a 

temperature of 10 
°
C. In addition to that, 

chilies that were applied by ozone showed in 

appearance, color and freshness of chili was 

preferred by the panelists. Barth et 

al. (1995) in Gioggioli et al. (2015) also add 

that the application of ozone with a 

concentration of 0.1 and 0.3 ppm in cherry was 

capable of suppressing disease caused 

by Botrytis cinerea. Ozone (O3) mechanism in 

killing microorganism is that ozone breaks in 

into the cell wall, causing changes in cell 

wall’s permeability and causes lysis of 

microbial cell. Water containing ozone can be 

use to wash fruits and vegetables to get them 

sterile, without losing the color, aroma, and 

does not decompose the organic compounds in 

them, so as to extend the freshness. 

Table 1. Results of pesticide residues analysis 

on fresh chili 

Group / Pesticide Active 

Ingredients 

The concentration of residues 

on treated (mg / Kg) 

Ozone Control  

organochlorines 
 

 

Lindane (Î³-BHC) <LD <LD 

Aldrin <LD <LD 

Heptachlor <LD <LD 

Dieldrin <LD <LD 

DDT <LD <LD 

Endrin <LD <LD 

endosulfan <LD 0,014 

organophosphates 
 

 

Diazinon 0.141 0,157 

Fenitrothion 0,039 0,046 

Metidathion <LD <LD 

Malathion 0.102 <LD 

chlorpyrifos 0,030 0059 

Parathion <LD <LD 

Profenofos 0.060 0,048 

pyrethroid   

alpha cypermethrin <LD <LD 

deltamethrin 0,035 0,017 

L-cyhalothrin <LD <LD 

cypermethrin 0,060 0.022 

beta-cyfluthrin <LD 0.134 

permethrin 0,030 0.119 

carbamate   

carbofuran 0.075 0,139 

MIPC 0,019 0,017 

BPMC 0,013 0,017 
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Table 2. organoleptic test values for color, texture and appearance of chili 

Code 

scores 

Colors on day Texture on day Appearance on day 

3 6 9 3 6 9 3 6 9 

ozone 1.8 2.0 2.6 2.0 2.4 2.8 1,8 1,9 3,2 

control 1.7 2.1 3.4 1.9 2.6 3.0 1,9 2,3 3,6 

*) 
Criteria score of color: 1) a bright red; 2) red; 3) rather dark red; 4) dark red; 5) dark red. Criteria score 

textures: 1) solid, hard; 2) Solid; 3) less dense, begins to soften / soft / dries; 4) soft / mushy; 5) software to 

exit the water. Criterion scores overall appearance: 1) Surface shiny skin; smooth; 2) Less shiny; quite 

smooth; 3) Slightly faint; began to wrinkle; began to rot; 4) faint wrinkles; rotten; 5) Very faint; very 

wrinkled 

 

 

3.4 Effects of ozone on pesticide residues 

Several studies have shown that the use 

of pesticides on chili crop is very high. In 

South Sumatera, pesticides are sprayed once 

or twice a week on chili crop. This become 

reason that circulation of pesticide continues 

to increase every year and pesticide 

application are likely to continue to increase 

in number, frequency, dosage and 

composition. Miskiyah and Munarso (2009) 

found an organochlorine, organophosphates, 

and carbamates on red pepper, lettuce and 

onion on the farmer level as well as traders in 

Bandungan and Brebes, Central Java dan 

West Java in Cianjur. Another was reported 

by Syahri et al. (2015) said that mancozeb 

residue has been found at the concentration of 

0.073 ppm and 0.101 ppm, diphenoconazole 

at the concentration of 0.011 ppm on chili in 

Tanjung Baru and also founded pesticide 

residue of diazinon at 0.037 ppm, malathion at 

0.042 ppm and chlorpyrifos at 0.014 ppm in 

chili comes from Pagaralam of South 

Sumatera. Results of pesticide residual 

analysis in chili is presented in Table 1. 

Based on Table 1, a significant decrease 

against some classes of pesticide residu after 

applied with ozone. As for organochlorine, 

endosulfan was not detected after treated with 

ozone. Similar for organophosphat, piretroid 

and carbamate showed a decline on ozon 

treatment compare to control.  

3.5 Organoleptic test 

The evaluation of the color, texture and 

overall appearance of chili during storage 

performed by semi-trained panelists. Based on 

the hedonic scale, a score of the panelists for 

the colors on the 9th day of observation in the 

range of 2.6 to 3.4, which means chili’s color 

was still acceptable by panelists. However, 

panelists scored chili color produced by ozone 

treatment better than control. Scores panelists 

for texture chili 9th day is in the range 2.8 to 

3.0 which also means acceptance of the 

panelists on the texture of chili. On texture, 

panelists also scored higher for ozone 

treatment than control. As for the overall 

score chili appearance 9th day in the range of 

3.2-3.6, which means panelists still accepted 

the appereance. Here also panelists gave better 

score for ozone treatments. The results of 

organoleptic test for color, texture and overall 

appearance of chili during storage are 

presented in Table 2. 

Based on Table 2, ozone treatment 

exhibited better physical appereance to 

storage chili untill 9th day. As standard was 

set up at score 3, namely rather dark red color, 

less dense/begins to soften texture, slightly 

faint/begins to wrinkle/begins to rot is still 

acceptable by panelists then chili’s color of 

control only acceptable untill day 6th storage, 

rather than ozone still acceptable untill day 9; 

chili’s texture on control also acceptable only 

untill day 6 than ozone texture that is 

acceptable untill day 9; However for over all 

appearance both of control and ozon treatment 

only acceptable untill day 6th of storage.  

CONCLUSSIONS 

 By ozone treatment, weight loss during 

storing chili at room temperature could be 

minimized, thus the decrease in moisture 

content also can be lower. 

 Ozone treatment also constantly 

minimizing the damage caused by 
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microbial especially antrachnose. On day 

10 of storage, the suppression value for 

anthracnose attack was 40.9% compared 

to control.  

 As for hedonic tests, both of color and 

texture of chili that stored for 9 days is 

still acceptable by panelist compare to 

control that accepted only untill day 6 of 

storage. 
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