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Abstract

Red chili considered as a perishable commodity due to its high moisture content and
respiration rate. The decrease in chili quality during storage can be identified based on its redness
and aroma. Ozone has been widely used to inhibit the degradation of horticultural products. This
study aims to determine the effect of ozone pretreatment on chili paste’s redness and aroma
during storage as a quality measurement of consumer perception level. The treatment was carried
out by soaking the red chilies in ozonated water for 15 minutes using ozone generator while the
control treatment was done with pure water. Samples were stored for 7 days and the analysis of
redness and aroma was conducted every day. Data were obtained by calculating the average and
standard deviation, then presented in a graph with error bars. The results showed that the redness
value of control and ozone treatment started from 51.55 and 46.04 and on the seventh day
became 42.94 and 43.81. The control treatment showed off-flavor on the third day of storage
while the ozone treatment didn’t show off-flavor until seventh day of storage. In conclusion,

ozone treatment slowed down the decrease of red chili paste’s redness value and off-flavor.
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1. Introduction

Chili is an agricultural commodity that is easily damaged during storage. The damage can
occur due to the contamination of microorganisms such as fungi, yeasts, and bacteria as well as
the occurrence of various oxidation reactions. The oxidation reaction will produce some
compounds such as ketones and aldehydes that cause off-flavor in chili (Deng et al., 2017;
Puspitasari and Dwi, 2019). Color in chili can also experience a decrease in quality due to
enzyme activity and non-enzymatic browning reactions during storage (Bignardi et al., 2016).
Chili paste is one of the processed chili products that is made by grinding chillies and added with
or without seasoning. This product couldn’t last long at room temperature or refrigerator
temperature, so further treatment is needed to extend its shelf life (Apichratsrangkoon et al.,
2013).

Ozone (O3) is a triatomic oxygen molecule which recently has been widely used as a
sterilizer for food because of its antimicrobial properties and high oxidizing ability. Ozone can
be obtained through oxygen (O2) molecule separation into oxygen free radicals using high
energy inputs. The single oxygen atom will then react with a diatomic oxygen molecule to form
an O3 molecule which is ozone (Manjunath et al., 2015). According to Sukarminah et al. (2017)
the limit for continuous ozone exposure in food is 0.1 ppm for 8 hours exposure and 0.3 ppm for
15 minutes exposure. Exposure of gaseous ozone has an additional advantage of promoting the
biosynthesis of more antioxidants, while slowing down metabolic processes that are associated
with produce quality deterioration (Shezi et al., 2020). In previous studies, ozone application
gave positive effect on water loss, firmness, and weight loss of chili pepper and chili paste
(Kusumiyati et al., 2022; Al-Baarri et al., 2022). In addition, ozone has been proven to be able to
inhibit microbial and chemical activities of lettuce, spinach, and parsley (Karaca and Velioglu,
2014).

The color and aroma of chili paste is influenced by the chili that was used. Aroma and
color have an important role in deciding the quality of a product. Changes in color and a rancid
aroma can be a sign of a decrease in chili quality. According to Al-Barri et al. (2022) the good
quality of chili paste can be seen from the color and aroma that is not rancid. The use of ozone in
chili is expected to maintain the color and aroma of the chili paste. Research on the effect of

ozone on the aroma and color of chili paste is needed.



2. Material and Methods
2.1. Materials

The red chilies used in this study were obtained from the local market in Banyumanik,
Semarang. Other materials used in this study were ozone generator (D’Ozone), chopper (Oxone,
Indonesia), colorimeter (AMT501, US), zip lock, stainless spoons, and spatula. Ozonated water

used for treatment is done by dissolving 0.25 ppm of ozone in water.
2.2. Methods
2.2.1. Red Chili Preparation

Preparation of red chili refers to Marnoto et al. (2012) with modification. The red chili
used is second grade chili with quality that refers to the Indonesian National Standard (SNI)
4480:2016 regarding chili. The red chilies that have met the requirements are then separated
from the stalks and washed using running water. The red chilies were then divided into 2
treatment categories, namely control treatment and ozone treatment. A total of 110 g of sample

was used for each treatment.
2.2.2. Application of Ozone and Chili Paste Preparation

Application of ozone on red chili and chili paste preparation refers to Contigiani et al.
(2018) with modifications. Treatments that were given to the sample consisted of control
treatment and ozone treatment. Red chilies for the control treatment were immersed in water for
15 minutes, while for ozone treatment samples were immersed in ozonated water with a
concentration of 0.25 ppm for 15 minutes. Then each sample was chopped for around 2 minutes,
and every 10 g sample was packed in a 10x6 cm sealed-zip lock. Chili paste samples were stored

for 7 days at room temperature. Parameter analysis was carried out every day.
2.2.3. Redness Value (a*) Analysis

Redness value analysis referred to Nagle et al. (2016), using colorimeter method. Redness
value could be seen from the a* value in L*a*b* colorimeter display. colorimeter was calibrated
with standard black and white plates. colorimeter sensor was applied onto each of the samples.

The a* value can be seen from the colorimeter display.



2.2.4. Aroma Analysis

Aroma analysis referred to Villavicencio et al. (2021), using practitioner assessment with
modification. Paste samples were smelled and assessed by the practitioner. The result described

as negative (-) for Normal aroma and positive (+) for off-flavor.
2.2.5. Data Analysis

Data analysis was conducted using Microsoft excel 2019. The experiment's data were input
into Microsoft excel. The a* value average and standard deviation were calculated, then

interpreted into a graph with error bars and scattered lines.
3. Result and Discussions

3.1. Redness

a* Value

—6—Kontrol
—8—Ozon

Days

Ilustration 1. Red Chili Paste a* Value during 7 Days of Storage.

Based on the results of Illustration 1, the a* (redness) value of red chili paste soaked with
water and ozone treatment decreased during seven days of storage. This graph showed that red
chili paste soaked only with water experienced a bigger decrease than red chili paste with ozone
treatment. Chili paste experienced decrease of a* value along with longer storage time.

According to Giuffrida et al. (2014) color deterioration of chili during storage is mainly caused



by oxidative degradation of carotenoids. The deterioration in color is due to the degradation of
antioxidant components such as carotenoids in chili. Carotenoids are pigments that give red chili
its red color which is indicated by the a* value. Carotenoids which give the chili its red color are
R-carotene, capsorubin, capsanthin, zeaxanthin, and lutein (Bignardi et al., 2016). Red chili paste

also undergoes enzymatic browning which causes a decrease in a* value.

Ozone treatment can maintain the color of chili longer than control treatment. Color is an
important parameter that influences consumer’s preference. The red color in chili paste is
preferred by consumers because it indicates good chili quality. Ozone treatment suppressed the
increases in the a* value of red chili paste in storage because of enzymatic browning (Osiriphun,
2019). Ozone can slow down the decreased of a* value that was caused by degradation of
pigment and enzymatic browning. Ozone has an inhibitory effect on browning enzyme due to the

high oxidation potential (Sachadyn-krol et al., 2020).
3.2. Aroma

Table 1. Red Chili Paste Aroma Changes during 7 Days of Storage.

Aroma

Day 1 2 3 4 5 6 7

Control - - + + + + +

Ozone - - - - - - -

Note: Off-flavor was described as positive (+) and normal aroma was described as negative (-)

Based on the results of Table 1, red chili paste that was only soaked in water showed off-
flavor aroma on the third day of storage, while red chili paste with ozone treatment didn’t show
off-flavor aroma during seven days of storage. Microbial spoilage of red chili paste can take
place during storage, leading to the formation of off-flavor compounds. Ozone treatment on chili
paste could reduce microbial activity that gives off-flavor aroma due to its capability to cause
damage to microbial cells (Premijit et al., 2022). Besides that, ozone treatment could remove the
off-flavor compounds by oxidizing the off-flavor compounds. This reaction yields hydroxyl
radical throughout the interaction with hydroxide ions (OH-) (Lehto et al., 2022). Based on the
consumer perspective, the chili paste without off-flavor is preferable to the other one. The

distinctive aroma of chili is expected to give the best eating experience for consumers.



4. Conclusion

The study showed that ozone treatment gives better results on a* value and aroma of red
chili paste compared to control treatment during seven days of storage. It can be concluded that
ozone treatment maintains the quality of red chili paste thus the consumer perception of the
product is preferred over the control treatment.

5. Reference

[1] Wang, H., Liu, Z. L., Vidyarthi, S. K., Wang, Q. H., Gao, L., Li, B. R, ... & Xiao, H. W.
(2020). Effects of different drying methods on drying Kinetics, physicochemical properties,
microstructure, and energy consumption of potato (Solanum tuberosum L.) cubes. Journal
Drying Technology, 39(3), 418-431.

[2] Puspitasari, D., & Putra, D. D. (2019). Mutu cabai merah besar segar (Capsicum annum L.)
pada suhu ruang dengan jenis pengemasan yang berbeda selama penyimpanan. Jurnal Kesehatan
Masyarakat, 5(1), 16-29.

[3] Bignardi, C., Cavazza, A., Rinaldi, M., & Corradini, C. (2016). Correlation between different
markers for the assessment of red chilli pepper powders stability during shelf-life. International
Journal of Food Sciences and Nutrition, 67(4), 391-399.

[4] Apichartsrangkoon, A., Srisajjalertwaja, S., Chaikham, P., & Hirun, S. (2013). Physical and
chemical properties of Nam Prig Noom, a Thai green-chili paste, following ultra-high pressure

and thermal processes. Journal High Pressure Research, 33(1), 83-95.

[5] Manjunath R.G, S., Singla, D., & Singh, A. (2015). Ozone revisited. Journal of Advanced
Oral Research, 6(2), 5-9.

[6] Sukarminah, E., Djali, M., Andoyo, R., Mardawati, E., Rialita, T., Cahyana, Y., & Setiasih, I.
S. (2017). Ozonization technology and its effects on the characteristics and shelf-life of some
fresh foods: A review. KnE Life Sciences, 459-470.

[7] Shezi, S., Magwaza, L. S., Mditshwa, A., & Tesfay, S. Z. (2020). Changes in biochemistry of
fresh produce in response to ozone postharvest treatment. Journal Scientia Horticulturae, 269,
109397.



[8] Kusumiyati, Nur, M., Djunita, T. S., & Al-Baarri, A. N. M. (2022). The Effect of Ozone on
the Physical and Chemical Qualities of Red Chili Pepper (Capsicum anuum L.). Journal of Food
and Nutrition Research, 10(4), 287-292.

[9] Al-Baarri, A. N., Mawarid, A. A., Abduh, S. B. M., Legowo, A. M., Rusmiadi, Z. T. S.,
Muflihani, S. K., Fisabilla S., Dewi, R. K., Anggriyani, F. S., Lestari, F. P., Pangestika, W.,
Mulyana, H., Sabrina, T., Kusumiyati & Nur, M. (2022). Challenge in the Identification of Water
Loss, Aromatic Sense, and Preference of Chili Paste During Ozone Water Controlled Handling.
In IOP Conference Series: Earth and Environmental Science, 1024(1), 012055

[10] Karaca, H., & Velioglu, Y. S. (2014). Effects of ozone treatments on microbial quality and
some chemical properties of lettuce, spinach, and parsley. Journal Postharvest Biology and
Technology, 88, 46-53.

[11] Marnoto, M. T., Endang Sulistyowati, S., Mahreni, M., & Syahri, M. (2012). The
Characteristic of Heat Pump Dehumidifier Drier in the Drying of Red Chili (Capsium annum L).

International. Journal of Science and Engineering, 3(1), 22-25.

[12] Contigiani, E. V., Jaramillo-Sanchez, G., Castro, M. A., Gomez, P. L., & Alzamora, S. M.
(2018). Postharvest quality of strawberry fruit (Fragaria x Ananassa Duch cv. Albion) as
affected by ozone washing: fungal spoilage, mechanical properties, and structure. Journal Food
and Bioprocess Technology, 11(9), 1639-1650.

[13] Nagle, M., Intani, K., Romano, G., Mahayothee, B., Sardsud, V., & Mauller, J. (2016).
Determination of surface color of ‘all yellow” mango cultivars using computer vision.

International Journal of Agricultural and Biological Engineering, 9(1), 42-50.

[14] Villavicencio, J. D., Zoffoli, J. P., Plotto, A., & Contreras, C. (2021). Aroma compounds are
responsible for an herbaceous off-flavor in the sweet cherry (Prunus avium I.) cv. Regina during

fruit development. Journal Agronomy, 11(10), 2020.

[15] Giuffrida, D., Dugo, P., Torre, G., Bignardi, C., Cavazza, A., Corradini, C., & Dugo, G.
(2014). Evaluation of carotenoid and capsaicinoid contents in powder of red chili peppers during

one year of storage. Journal Food Research International, 65, 163-170.



[16] Osiriphun, S. (2019). Efficacy of ozone application Efficacy of ozone application and
disinfection treatments on pathogens in fresh-cut vegetables. Journal Food and Applied
Bioscience, 7(3), 53-63

[17] Sachadyn-Krdl, M., & Agriopoulou, S. (2020). Ozonation as a method of abiotic elicitation
improving the health-promoting properties of plant products—A review. Molecules, 25(10),
2416.

[18] Premijit, Y., Sruthi, N. U., Pandiselvam, R., & Kothakota, A. (2022). Aqueous 0zone:
Chemistry, physiochemical properties, microbial inactivation, factors influencing antimicrobial
effectiveness, and application in food. Comprehensive Reviews in Food Science and Food
Safety, 21(2), 1054-1085.

[19] Lindholm-Lehto, P. C., Kiuru, T., & Hannelin, P. (2022). Control of off-flavor compounds
in a full-scale recirculating aquaculture system rearing rainbow trout Oncorhynchus mykiss.
Journal of Applied Aquaculture, 34(2), 469-488.






