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ABSTRACT 
The aim of this study was to investigate the effects of 1.5, 3.0 and 4.5 kJ/m2 UV-C illumination doses on the 
postharvest quality of fresh fig (cv. Bursa Siyahi).  For this purpose, fruit were stored at 0 ºC temperature 
with 90-95% humidity for 21 days and some fruits were kept at 20 °C for 3 days to simulate a period of 
shelf-life. UV-C treatments did not affect fruit firmness, total soluble solids, and titratable acidity content 
during cold storage and shelf-life. On the other hand, UV-C doses increased total phenolic content and 
antioxidant activity compared to control. In both storage conditions, 3.0 and 4.5 kJ/m2 UV-C doses were 
found to be more effective to control unmarketable fruit rate. In conclusion, a 4.5 kJ/m2 UV-C illumination 
dose can be effective in maintaining the postharvest quality of fresh fig fruit harvested at a 2/3 maturity 
stage.  
Keywords: Antioxidant activity, decay, commercial ripe stage, shelf-life, storage 
 

FARKLI DOZLARDA UV-C IŞIN UYGULAMALARININ TAZE İNCİRİN HASAT 
SONRASI KALİTESİ ÜZERİNE ETKİLERİ 

 

ÖZ 

Bu çalışmada, farklı UV-C ışın dozlarının taze incir meyvesinin (cv. Bursa Siyahı) hasat sonrası kalitesi 
üzerine etkilerinin incelenmesi amaçlanmıştır. Bu amaçla incir meyvelerine 1.5, 3.0 ve 4.5 kJ/m 2 UV-
C ışın dozları uygulanmış ve sonrasında 21 gün boyunca 0 ºC sıcaklıkta %90±5 oransal nemde 
depolanmıştır. Soğuk depolamaya ek olarak, raf ömrü performanslarını belirlemek için meyveler 3 
gün 20°C ve %70±5 oransal nemde bekletilmiştir. Soğuk depolama ve raf ömrü koşullarında UV -C 
uygulamaların meyve sertliği, suda çözünebilir kuru madde ve titre edilebilir asit içeriği üzerine etkileri 
önemsiz bulunmuştur. Buna karşılık UV-C dozları kontrole göre toplam fenolik madde ve 
antioksidan aktiviteyi artırmıştır. Her iki muhafaza koşulunda da artan pazarlanamaz ürün miktarının 
azaltılmasında 3.0 ve 4.5 kJ/m2 UV-C ışın dozları daha etkili bulunmuştur. Çalışmanın sonucunda, 
2/3 olgunluk döneminde hasat edilen taze incir meyveleri için 4.5 kJ/m2 UV-C ışın dozunun hasat 
sonrası kalitesinin korunmasında etkili olduğu tespit edilmiştir. 
Anahtar kelimeler: Antioksidan aktivitesi, çürüme, ticari olum aşaması, raf ömrü, depolama  
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INTRODUCTION 
Fresh figs are highly attractive fruit due to the 
delicious taste, rich biochemical and pomological 
properties. The total fig production is 
approximately 1.3 million tons and Türkiye is the 
main producer followed by Egypt, Morocco, Iran, 
and Algeria (FAOSTAT, 2022). Fresh figs are 
consumed worldwide and have huge potential to 
increase export, especially in Mediterranean 
countries. Unfortunately, fresh fig is perishable 
fruit, and its postharvest life is generally limited to 
1-2 weeks in full ripe stages and 2-4 weeks in 2/3 
ripe stages depending on pre- and post-harvest 
factors (Doğan and Erkan, 2022). For this reason, 
most of the fig fruits are consumed in the market 
close to the production areas. Developments in 
transportation sectors are increased to the fresh 
fig trade in the world.  
 
Fresh fig fruit mostly suffers from fungal decay, 
weight loss, and softening in both cold storage 
and shelf-life conditions (Dogan, 2022). 
Numerous pathogens can cause deterioration and 
high postharvest losses under unsuitable storage 
conditions, especially under shelf-life. Postharvest 
losses can reach up to 30-50% in shelf-life 
following the 5-7 days cold storage period and 
increase when the fruit is harvested in rainy 
periods (Karabulut et al., 2009). The presence of 
ostiole opening, delicate structure, and short 
postharvest life of fig make it difficult to manage 
in postharvest operations, and to control these 
difficulties, alternative methods, which can be 
transferred into practice, are needed. Alternative 
treatments to chemicals have been gaining 
popularity due to the increase in health and 
environmental concerns in many countries.  
 
Postharvest UV-C illumination is one of the 
alternative methods to chemicals for preventing 
the decay in many horticultural crops (Costa et al., 
2006; González-Aguilar et al., 2010; Dogan et al., 
2018; Ustun et al., 2021). According to the results 
of UV-C illuminations on different horticultural 
products, in general, UV-C illumination promotes 
the accumulation of antioxidant enzymes, 
increases the phenolic content, and improves fruit 
antioxidant capacity (Erkan et al., 2008; Pinheiro 
et al., 2015). It has been revealed that UV-C 

illumination also reduced weight loss, lowered 
respiration rate (Cote et al., 2013; Freitas et al., 
2015), decreased the activity of cell wall 
degradation enzymes and delayed the fruit 
softening (Barka et al., 2000; Pombo et al., 2009). 
Postharvest life and fruit quality are affected by 
harvest maturity in many fruits and vegetables 
(Erkan and Dogan, 2019). Harvest time is 
particularly crucial in reducing postharvest losses 
in products with a short post-harvest life such as 
fig (Dogan et al., 2020). Fresh figs are harvested 
considering the distance to the consumption 
region. If the production site is close to the target 
market, the fig is harvested at the full maturity 
stage, while if they are far from the target market, 
they are harvested earlier. There is a few research 
conducted on the effects of UV-C illumination on 
fresh fig fruit. Bal (2012) reported that UV-C 
treatment for 20 min from a distance of 50 cm is 
effective to control decay in the ‘Bursa Siyahi’ fig 
cultivar. Usberti and Ferraz (2021) reported that 
0.71, 1.32, 2.64, and 4.01 kJ/m2 UV-C treatments 
did not affect fig ripening, however, UV-C treated 
fruits had lower decay than the control fruit. On 
the other hand, 4.01 kJ/m2 UV-C treatment 
resulted in undesirable epidermis stains in ‘Roxo 
de Valinhos’ figs stored at 10 and 20°C. The 
current study aimed to determine the effects of 
different UV-C illumination doses on some 
quality parameters of the fresh fig fruit harvested 
at the 2/3 stage of maturity during the cold 
storage and shelf-life. 
 
MATERIAL AND METHOD 
Fruit materials 
The fresh fig (cv. Bursa Siyahi) fruit were 
harvested at Fig Research Institute in Aydin, 
Türkiye. After harvest, the fruit were placed in 
carton boxes containing viols. Fresh figs were 
harvested at commercial maturity stage (2/3 
colored peel) and were immediately transported 
with refrigerated truck into postharvest 
physiology laboratory of Department of 
Horticulture at Akdeniz University in Antalya, 
Türkiye. The fruit were selected according to size 
and maturity stage, and any defected fruit were 
excluded from the study.  
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UV-C illumination 
UV-C treatments were performed in a specially 
designed illumination chamber. In this system, 
UV-C treatment was applied to the fruit while 
passing through a closed chamber. This specially 
designed equipment provides fruits to be turned 
as they move on the packaging line under a UV-C 
lamp. Hence, UV-C illumination can reach all 
fruit surfaces. UV-C dose adjustments were done 
with the help of a UV meter before the 
treatments. Harvested fruit were divided into four 
different groups for different UV-C illumination 
doses. The first group of fruit was not treated with 
UV-C illumination and used as a control group. 
The second, third and fourth group of fruit were 
treated 1.5, 3 and 4.5 kJ/m2 UV-C illumination 
doses, respectively.  
 
Storage conditions 
UV-C treated, and control fruit were stored at 0 
°C and 90-95% RH for 21 days. Fresh fig samples 
were taken from cold storage at 7 days intervals 
for different analyses. At each analysis time, the 
shelf-life performance was determined by 
removing the fruits from the cold storage to 20 
°C and 70-75% RH conditions for 3 days. 
 
Methods 
The firmness of fruit was determined by using a 
penetrometer measuring the peeled equatorial 
region on 3 different sides of the fruit. Fruit 
firmness was shown as average of these 
measurements and results were given as Newton 
(N). 
 
For total soluble solids (TSS) and titratable acidity 
(TA) contents, fig fruits were smashed with a 
blender and weighed 1 g of puree. There after 10 
mL ddH2O was added and samples were 
centrifuged at 6000 g for 10 min at 4 °C. Total 
soluble solid (TSS) content was measured from 
the supernatant. The TSS contents of the samples 
were measured with a digital refractometer and 
given as a percentage (%). The titratable acidity 
(TA) was determined by taking 2 mL supernatant 
from extraction for TSS and adding 38 mL of 
distilled water. The prepared samples were 
titrated with 0.1 N NaOH to an endpoint of pH 
8.1. Each sample was titrated thrice, and the 

means were calculated. The TA was expressed in 
percent malic acid. 
 
For total phenolic content (TPC) and total 
antioxidant activity (TAA) fresh figs were 
smashed with blender and weighed 1 g of puree. 
There after 10 mL 80% methanol added the tube 
and was centrifuged at 6000 g for 10 min at 4 °C. 
The supernatant was used for total phenolic 
content (TPC) and total antioxidant activity 
(TAA).  
 
TPC in fresh figs were determined according to 
the Folin-Ciocalteu based method (Spanos and 
Wrolstad, 1990). Briefly, 0.1 mL supernatant was 
mixed with 0.9 mL of ddH2O and 5 mL of 0.2 N 
Folin-Ciocalteau reagent in colored test tube for 
determined the TPC. The mixtures were 
incubated at the room temperature for 3 min and 
then 4 mL of sodium carbonate (75 g/L) was 
added. Before the measurement of absorbances, 
sample tubes were incubated in the dark for 2 h. 
The absorbances were measured at 765 nm by 
spectrophotometer against a blank. TPC in fresh 
figs were reported as mg of gallic acid equivalent 
per 100 g (mg GAE/100 g). 
 
Total antioxidant activity (TAA) analysis was 
carried out according to the method specified by 
Benvenuti et al. (2004). Samples of 20, 40, 60, 80 
and 100 µL of the extract prepared for total 
phenol analysis were taken and added to glass 
tubes in which 600 µL of DPPH radical was 
placed before. Immediately afterward, 80% 
methanol was added to give a total volume of 6 
mL of the glass tube. The same method was 
followed by not adding a sample extract to the 
control sample. The tubes were mixed by vortex 
and incubated for 15 min at room temperature. 
The measurements were done at 517 nm 
wavelength with a spectrophotometer and the 
TAA activity was expressed as % inhibition. The 
concentration that gave 50% inhibition of the 
radical was calculated as EC50 fw/mg. 
 
Each fruit was evaluated individually and any 
visible deterioration on the surface was rated as 
unmarketable. The unmarketable fruit rate was 
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found by proportioning the total number of fruit 
and expressed as a percentage (%). 
 
The statistical analyses were conducted in a totally 
randomized design with three replicates and each 
replicate contained fifteen figs. Parameters of 
treatment, storage time and interaction between 
treatment and storage time were tested using a 
general linear model with using XLSTAT (version 
2016.02.28451). The Tukey (HSD) test was used 
to compare the means and interaction (P ≤0.05). 
 
RESULTS AND DISCUSSION 
Firmness is one of the most important features in 
determining the storage and shelf life of 
horticultural crops. Soft fig fruits are highly 
perishable compared to firm fruit. For this reason, 
fruit of ‘Bursa Siyahi’ fig cultivar is harvested in 
the firm stage before the fully colored stage for 
exportation. Fruit firmness tends to decrease 
during storage and shelf life. There were no 
statistical differences between UV-C illumination 
doses and firmness, however, storage time 
significantly affected fig firmness in both 
conditions (Table 1). It is thought that structural 
changes in cell wall components such as pectin, 
hemicellulose, and cellulose are responsible for 
firmness (Seymour et al., 1990). Barka et al. (2000) 
reported that UV-C illumination reduced cell wall 
degradation and preserves fruit firmness by 
decreasing the activity of cell wall degrading 
enzymes on tomatoes. Similarly, UV-C 
illumination reduced softening at strawberries 
(Cote et al., 2013). However, Perkins-Veazie et al. 
(2008) reported fruit firmness was not affected by 
UV-C illumination on blueberries. Hemmaty et al. 
(2007) reported that fruit firmness was not 
affected by UV-C irradiation at shelf-life on 
apples. This study also revealed that UV-C 
illuminated ‘Red Delicious’ apples were 
significantly firmer, but UV-C had no effect on 
the firmness of ‘Golden Delicious’ apples. It is 
thought that the differences between these studies 
may be due to the species, cultivar, treatment 
dose, maturity stage and ripeness characteristics 
of fruits. 
  
Total soluble solids (TSS) content increased up to 
14 days of cold storage, then decreased at the end 

of the storage but the concentration was still 
higher than harvest value at the end of the storage 
(Table 1). TSS content increased at the 7-day cold 
storage plus 3-day shelf-life but did not change 
remaining the shelf-life (Table 2). The increasing 
trend in TSS for a certain period of time is 
thought to be related to the maturity level of the 
fruit. Similarly, this increasing trend was also 
found by Bahar and Lichter (2018) in ‘Ottomonit’ 
fresh fig. On the other hand, there were no 
differences between UV-C doses on TSS content 
(Table 1). Similarly, UV-C illumination did not 
affect TSS content in lime (Pristijono et al., 2019), 
pineapple (Sari et al., 2016), apple (Hemmaty et 
al., 2007), strawberry (Cote et al., 2013) and 
tomato (Liu et al., 2009). 
  
Titratable acidity (TA) content decreased during 
cold storage (Table 1). Similarly, TA content 
decreased until 7 days of cold storage plus 3 days 
and remained unchanged in the following shelf-
life (Table 2). The reduction in TA content may 
be part of the maturation process and/or may be 
due to its use in the respiratory. UV-C doses did 
not affect TA content in fig fruit harvested at 2/3 
maturity stage. Usberti and Ferraz (2020) were 
tested 0.71, 1.32, 2.64 and 4.01 kJ/m2 UV-C 
illumination in ‘Roxa de Valinhos’ figs and they 
reported that TA content did not significantly 
change neither storage temperature (10- and 
20°C) nor UV-C doses after 7-days storage. On 
the other hand, Bal (2012) reported that 10- and 
20-min UV-C treated fig fruit had slightly higher 
TA content than the control and 5 min UV-C 
treated fruit after 28 days of storage while UV-C 
treatment and storage time interaction was not 
found significant. The application methods and 
fruit maturity stages can be caused these 
differences. 
 
Total phenolic content (TPC) of figs increased 
during the storage period while it decreased after 
7 days cold storage plus 3-day shelf-life. The 
highest TPC was determined in 4.5 kJ/m2 UV-C 
treated fruit while the lowest was in control and 
1.5 kJ /m2 UV-C treated fruit at the end of the 
cold storage (Table 1). In the shelf-life condition, 
TPC increased with increasing UV-C doses and 
the 3.0 and 4.5 kJ/m2 UV-C treated fruit had more 
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phenolic content then the 1.5 kJ/m2 UV-C dose 
(Table 2). Similarly, UV-C treatments increased 
TPC in strawberry (Erkan et al., 2008), blueberry 
(Perkins-Veazie et al., 2008), tomato (Bravo et al., 
2012, Liu et al., 2012), mandarin (Shen et al., 2013) 
and broccoli (Dogan et al., 2018). These findings 
showed that UV-C illumination causes stress and 
increases phenolic compounds because of the 

activation of the phenolic synthesis process. It 
was shown that UV-C treatment also increased 
activity and expression of the enzyme which is 
related to the phenolics (Ouhibi et al., 2014). UV-
C treated tomatoes had higher TPC and this 
increment was explained phenylpropanoid 
pathway and phenolic accumulation (Liu et al., 
2018). 

 
Table 1. Effects of UV-C doses on fruit firmness, TSS, TA, TPC, TAA and unmarketable fruit rate of 

‘Bursa Siyahi’ fresh figs during cold storage at 0 °C. 

Parameter 
Treatment 

Storage time (days) Mean 
 0 7 14 21 

Fruit  
firmness (N)  

Control 12.69y 10.83 9.56 8.76 10.46x 

1.5 (kJ/m2) 12.69 11.05 9.65 8.87 10.56 

3.0 (kJ/m2) 12.69 11.23 9.67 8.77 10.59 

4.5 (kJ/m2) 12.69 11.28 10.18 9.17 10.83 

Mean 12.69a 11.10b 9.77bc 8.89c  

TSS (%) 

Control 15.17y 15.33 16.50 16.50 15.88x 

1.5 (kJ/m2) 15.17 15.33 17.17 15.67 15.83 

3.0 (kJ/m2) 15.17 16.33 16.83 16.33 16.17 

4.5 (kJ/m2) 15.17 16.67 17.00 16.33 16.29 

Mean 15.17c 15.92b 16.88a 16.21b  

TA 
(Citric acid) 

Control 0.57y 0.46 0.39 0.34 0.44x 

1.5 (kJ/m2) 0.57 0.42 0.35 0.34 0.42 

3.0 (kJ/m2) 0.57 0.39 0.35 0.35 0.41 

4.5 (kJ/m2) 0.57 0.35 0.33 0.30 0.39 

Mean 0.57a 0.41b 0.36bc 0.33c  

TPC 
(mg/100g) 

Control 39.50h 42.26h 64.70ef 118.03b 66.12c 

1.5 (kJ/m2) 39.50h 43.41h 71.40de 121.43b 68.93c 

3.0 (kJ/m2) 39.50h 48.89gh 79.25cd 127.60ab 73.81b 

4.5 (kJ/m2) 39.50h 57.35fg 85.48c 136.45a 79.70a 

Mean 39.50d 47.97c 75.21b 125.88a  

TAA (EC50 /mg)  

Control 62.32y 59.26 56.46 49.92 56.99a 

1.5 (kJ/m2) 62.32 57.00 54.28 42.87 54.12ab 

3.0 (kJ/m2) 62.32 56.68 53.57 41.19 53.44ab 

4.5 (kJ/m2) 62.32 51.84 48.22 32.95 48.83b 

Mean 62.32a 56.20ab 53.13b 41.73c  

Unmarketable 
fruit rate (%) 

Control - 0.00y 6.67 20.00 8.89a 

1.5 (kJ/m2) - 0.00 0.00 13.33 4.44ab 

3.0 (kJ/m2) - 0.00 0.00 6.67 2.22b 

4.5 (kJ/m2) - 0.00 0.00 0.00 0.00b 

Mean - 0.00b 1.67b 10.00a  
TSS: Total soluble solid content; TA: Titratable acidity; TPC: Total phenolic content, TAA: Total antioxidant 
activity  
x Means in the same column are not significantly different at P ≤0.05 by Tukey’s multiple range test. 
y Interaction between treatment and storage time is not significantly different at P ≤0.05 by Tukey’s multiple range 
test. 
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Table 2. Effects of UV-C doses on fruit firmness, TSS, TA, TPC, TAA and unmarketable fruit rate of 
‘Bursa Siyahi’ fresh figs after storage at 0 °C plus 3 days at 20°C. 

Parameter 

Treatment 

Storage time (days) 

Mean 0 7+3 14+3 21+3 

Fruit  
firmness (N)  

Control 12.69y 7.32 7.10 6.21 8.33x 

1.5 (kJ/m2) 12.69 7.32 7.10 6.17 8.32 

3.0 (kJ/m2) 12.69 7.34 7.23 6.68 8.48 

4.5 (kJ/m2) 12.69 7.88 7.25 6.65 8.62 

Mean 12.69a 7.46b 7.17b 6.43b  

TSS (%) 

Control 15.17y 17.33 18.00 16.50 16.75x 

1.5 (kJ/m2) 15.17 16.67 16.17 15.50 15.88 

3.0 (kJ/m2) 15.17 16.33 17.33 16.33 16.29 

4.5 (kJ/m2) 15.17 16.33 16.25 16.83 16.15 

Mean 15.17b 16.67a 16.94a 16.29a  

TA  
(Citric acid) 

Control 0.57y 0.38 0.35 0.35 0.41x 

1.5 (kJ/m2) 0.57 0.37 0.35 0.31 0.40 

3.0 (kJ/m2) 0.57 0.35 0.33 0.31 0.39 

4.5 (kJ/m2) 0.57 0.33 0.31 0.31 0.38 

Mean 0.57a 0.36b 0.33b 0.32b  

TPC 
(mg/100g) 

Control 39.50y 114.37 92.15 88.49 83.63c 

1.5 (kJ/m2) 39.50 121.86 100.22 95.91 89.37bc 

3.0 (kJ/m2) 39.50 132.83 103.91 100.93 94.29ab 

4.5 (kJ/m2) 39.50 134.09 113.26 110.50 99.34a 

Mean 39.50c 125.7a 102.38b 98.96b  

TAA  
(EC50 /mg) 

Control 62.32y 59.00 53.97 51.85 56.78x 

1.5 (kJ/m2) 62.32 59.54 54.55 51.76 57.04 

3.0 (kJ/m2) 62.32 55.83 53.94 47.81 54.98 

4.5 (kJ/m2) 62.32 53.97 50.22 44.92 52.86 

Mean 62.32a 57.08ab 53.17bc 49.09c  

Unmarketable 
fruit rate (%) 

Control - 0.00y 20.00 40.00 20.00a 

1.5 (kJ/m2) - 0.00 13.33 33.33 15.56a 

3.0 (kJ/m2) - 0.00 13.33 26.67 13.33ab 

4.5 (kJ/m2) - 0.00 0.00 20.00 6.67b 

Mean - 0.00c 11.67b 30.00a  
TSS: Total soluble solid content; TA: Titratable acidity; TPC: Total phenolic content, TAA: Total antioxidant 
activity  
x Means in the same column are not significantly different at P ≤0.05 by Tukey’s multiple range test. 
y Interaction between treatment and storage time is not significantly different at P ≤0.05 by Tukey’s multiple range 
test. 

 
Total antioxidant activity (TAA) of figs showed 
an increasing trend in both storage conditions. 
During the cold storage UV-C treatment slightly 
increased TAA but this increase was more evident 
in 4.5 kJ/m2 UV-C treatment (Table 1). The effect 
of UV-C treatment was not significant at the end 
of the shelf-life (Table 2). The higher TAA means 
lower EC50 values. In our study, antioxidant 

activity increased during the storage time due to 
the UV-C illumination and similar result were also 
reported by Sari et al. (2016), Vicente et al. (2004), 
Erkan et al. (2008) and Jiang et al. (2010). Jiang et 
al. (2010) reported that the decrease in enzyme 
activity was delayed in shelf-life conditions. Liu et 
al. (2012) reported that 4 and 8 kJ/m2 UV-C 
illuminations improved antioxidant activity and it 
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was also reported that 2 and 16 kJ/m2 UV-C 
doses lesser extent improved. In our study, it is 
thought that TAA increased due to the increase in 
phenolic content during storage. Maharaj et al. 
(2014) agreed with this argument. Gonzalez-
Aguilar et al. (2007) also found a TPC correlation 
with TAA.  
 
Unmarketable product rate increased after 14-day 
storage and it reached up to 30% after 21-day cold 
storage plus 3 days storage at 20 °C. No UV-C 
damage was detected during storage and shelf-life 
condition however Usberti and Ferraz, (2020) 
reported that 4.01 kJ/m2 UV-C treatment showed 
more wilting and stains than the lower doses. This 
difference between findings can be explained by 
the variety differences, maturity stages and height 
of the UV-C lamp. Control fruit showed decay 
symptoms after 7 days cold storage while 4.5 
kJ/m2 UV-C treated fruit showed no decay during 
the cold storage (Table 1). At the end of the cold 
storage and following shelf-life period 3.0 and 4.5 
kJ/m2 UV-C treated fruits had lower decay than 
the other treatments (Table 2). Fresh fig fruit 
suffers from many fungal decays and decay 
incidence was more evident especially in shelf-life 
conditions (Dogan, 2022). Bal (2012) reported 
that 20 min UV-C treatment decreased decay rate 
in fresh fig ‘Bursa Siyahi’ compared to the control 
and 5 min UV-C treatment. Similarly, Usberti and 
Ferraz (2020) reported that decay rate increased 
with increasing storage temperature however this 
increase was inhibited by UV-C treatment in fresh 
fig cv. Roxa de Valinhos. Furthermore, many 
researchers reported that UV-C illumination 
reduced the decay rate or disease incidence in a 
variety of products such as peach (Abdipour et al., 
2019) strawberry (Erkan et al., 2008), persimmon 
(Khademi et al., 2013), red pepper (Rodoni et al., 
2015) and pineapple (Sari et al., 2016). In addition, 
UV-C illuminated limes had more acceptability 
index than control fruits after 28 days of storage 
(Pristijono et al., 2019).  
 
CONCLUSION 
In the current study, UV-C illumination did not 
significantly affect fruit firmness, TSS, and TA 
while it increased TPC and TAA. Furthermore, 
decay rate decreased especially in 4.5 kJ/m2 dose 

without no visible UV-C damage. UV-C 
illumination had a positive effect on reducing 
postharvest loss in fresh figs. Thus, UV-C 
illumination could be an alternative tool for 
improving the TPC and TAA of fresh fig. 
Nevertheless, future study is needed for 
examining the biochemical changes caused by 
UV-C in fig fruit at the molecular level and 
technological studies that will put UV-C 
illumination into practice at industrial levels.  
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