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Abstract— In this study, treatments with UV-C radiation (10, 

20 and 30 kJ/m2) and gaseous ozone (1, 5 and 10 mg/L) were 

applied to minimally processed rocket (Eruca sativa) leaves to 

investigate their effects on the bioactive compounds and 

antioxidant capacityduring12 days of storage at 5 ºC.As control, 

water washing was used. Ascorbic acid content, phenolic 

compounds, antioxidant capacity and chlorophyll a and b, total 

chlorophyll and total carotenoids content throughout shelf-life 

were studied. The results showed that UV-C and ozone 

treatments had no adverse effects on ascorbic acid content, 

phenolic compound and antioxidant capacity of minimally 

processed rocket leaves. Treatments with UV-C delayed the 

degradation of total chlorophyll content throughout shelf-life, 

while the treatments with O3 did not affect this parameter. In 

conclusion, the UV-C and ozone treatments applied maintain 

the bioactive compounds with antioxidant activity content of 

minimally processed rocket leaves during 12 days of storage at 5 

ºC. 

Index Terms— UV-C; ozone; rocket; bioactive compounds; 

antioxidant capacity.  

I. INTRODUCTION 

 The high consumption of fruits and vegetables contribute to 

the prevention of chronic diseases in which cardiovascular 

diseases and different types of cancer are included [1]. 

Minimally processed vegetables are products considered to 

be good sources of bioactive compounds [2]. Demand for 

these products has increased worldwide due to changes in 

demographics, lifestyles and eating habits [3].  

The rocket (Eruca sativa Mill.) is an example of a minimally 

processed product consumed in Mediterranean countries. Its 

vegetable is a member of the family Brassicaceae that is 

distinguished by its pleasant bitter taste and also by its content 

of phytonutrients that stimulate health such as provitamin A, 

vitamin C, carotenoids, and other mineral nutrients [4-7].The 

consumption of these compounds exerts a beneficial effect on 

human health, due to its antioxidant properties that inactivate 
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the reactive oxygen species and free radicals. Therefore, the 

presence of natural antioxidants in the diet guarantees greater 

protection against cancer and cardiovascular diseases [8, 9]. 

For example, phenolic compounds show positive health 

effects, which include phenyl carboxylic acids such as gallic 

acid and vanilla, phenylpropene acids, as well as flavonoids 

and stilbenes [10].However, fresh-cut products may suffer 

the outbreak of foodborne diseases and the deterioration of 

their physiological and chemical properties if handling and 

processing conditions are inadequate during postharvest [11, 

12]. Therefore, it is very important to develop effective 

methods to prolong the fresh state as well as to preserve or 

even increase the content and activity of the antioxidant 

compounds of fresh products. In this way, the marketability 

of these products would be improved and would have 

positive effects on human health with the consumption of 

fruits and vegetables [6, 13]. 

There are tools to extend the shelf life of fresh-cut products 

such as modified atmosphere packaging (MAP) and 

refrigeration. However, its general effectiveness is strictly 

conditioned by initial contamination and quality levels 

[6].Therefore, it is important to use new and alternative 

non-thermal technologies to extend the post-harvest life of 

fruits and vegetables [6, 14]. In the USA, UV-C radiation was 

approved as a surface disinfection treatment in food 

(USDA-FDA, 2002), being as effective as NaClO or O3[15, 

16]. Cisneros-Zevallos [17] hypothesizes that abiotic stress, 

such as UV-C radiation treatment, could affect the secondary 

metabolism and increase the synthesis of phytochemicals 

with nutraceutical activity of the fresh products.In this way, it 

has been reported that treatment with UV-C increases 

flavonoids and total phenolic compounds and tends to 

increase the shelf life of horticultural products [18-20].It has 

also been reported that UV radiation showed an improvement 

of total phenols and polyamine compounds in mangoes [21], 

anthocyanins, phenolic content and antioxidant capacity in 

strawberries [22]and acid ascorbic, phenolic compounds and 

antioxidant activity in tomatoes [23]. 

Another disinfecting agent approved by the US-FDA (2001) 

for the food industry is ozone. Ozone decomposes rapidly in 

oxygen and leaves no toxic waste, which makes it attractive 

and useful for the food industry [19, 24]. Its application is due 

to its effectiveness in prolonging the shelf life of fresh-cut 

products by inhibiting the growth of microorganisms and 

preventing fungal decomposition [12]. Forney [25] also 

reported that ozone can cause oxidative stress in the tissues of 

plants and in this way induce diverse physiological responses, 

such as the synthesis of phenolic compounds, antioxidants 
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and other secondary metabolites.In this way, research has 

shown that gaseous ozone had a positive effect on changes in 

the content of antioxidant components, for example, 

flavonoids and other phenolic compounds [19]. 

The objective of this study was to determine the effects of 

UV-C and ozone on bioactive compounds and antioxidant 

capacity of minimally processed rocket stored at 5 °C. 

II. MATERIALS AND METHODS 

A.Plant material  

Rocket (Eruca Sativa Mill.) leaves were provided by local 

producer in Santiago del Estero, Argentina. Immediately after 

harvest the leaves were transported to the laboratory, where 

they were stored in a cold room at 5 °C in darkness. Next day, 

the leaves were minimally processed in a disinfected room at 

16 °C. 

B. UV-C and ozone equipment’s 

The UV-C equipment consisted of a reflective stainless steel 

chamber, equipped with 12 unfiltered germicidal lamps 

(254.7 nm, TUV 36W/G36 T8, Philips, Amsterdam, The 

Netherlands), of which 6 were at the top and 6 at the bottom 

of the chamber. The equipment has been fully described by 

Gutiérrez et al.[6]. Light intensity at wavelength of 254 nm 

was kept constant. The applied doses varied by modifying the 

exposure time.  

The O3 was generated by an ozone generator (Bio3 Ozone 

Generator Model TDZ-1, Uruguay) with a production 

capacity of 1 g/h of ozone and the ozone concentration in the 

chamber was recorded via an ozone analyzer (Gas Alert 

Extreme O3 - BW Technology, Honeywell, Canada). The 

flow and treatments with O3 had been described by Gutiérrez 

et al.[6]. 

C. Sample preparation, treatmentsand storage 

conditions 

Rocket leaves were inspected and those that showed 

physically damaged, dehydrated or without the characteristic 

color (yellowed) were removed. After selection performed in 

a disinfected area at cool room (about 8 °C), the leaves were 

washed with tap water (5 °C) for 1 min and drained on a 

stainless-steel mesh. The leaves were cut in strips of about 20 

mm in size with a sharp stainless-steel knife disinfected and 

were washed for 2 min at 5 °C. The remaining water of the cut 

leaves was removed using a manual centrifuge and then were 

submitted to following treatments with UV-C and O3: 

T1 (control): the cut leaves were washed for 2 min at 5 ºC. 

Surface excess water was removed using a handheld salad 

spinner for 45 s. Approximately 60 g of rocket were placed in 

600 mL polypropylene (PP) trays were sealed at the top with a 

bioriented PP film of 35 μm in thickness to generate a passive 

MAP. The O2 and CO2 transmission rates at 25 ºC and 90% 

RH of BOPP was: 5,000 mL O2/m
2/24 h/atm and 18,000 mL 

CO2/m
2
/24 h/atm and the water vapor transmission rate were 

110 g/m/24 h/atm (data provided by INTI, 

Argentina).T2(10kJ/m2): This treatment was the same as T1 

but the cut leaves were subjected to 10 kJ UV-C/m2 radiation. 

Then the leaves were packaged under passiveMAP.T3(20 

kJ/m2): This treatment was the same as T2 but the UV-C dose 

was 20 kJ/m2.T4(30 kJ/m2): This treatment was the same as 

T2 but the UV-C dose was 30 kJ/m2.T5 (1 ppm): This 

treatment was the same as T1 but the cut leaves were 

subjected to 1 ppm O3 for 10 min. Then the leaves were 

packaged under passive MAP as described above. T6(5 ppm): 

This treatment was the same as T5 but O3concentration was 5 

ppm for 10 min. T7(10 ppm): This treatment was the same as 

T5 but O3concentration was 10 ppm for 10 min. The trays 

were stored in a dark cold room at 5 °C. Five replicates, each 

comprising a tray, per treatment and storage time were 

prepared. Measurements of the different parameters were 

undertaken after the treatments and after 1, 4, 8 and 12 days of 

storage. 

D. Ascorbic acid content  

A sample of 2 g of leaves of each treatment was homogenized 

in 20 mL of 6% (w/v) trichloroacetic acid (TCA) and the 

mixture was kept in darkness for an hour. The homogenate 

was centrifuged at 12,000×g at 4 °C for 20 min and the 

supernatant was used for measurements.Both the ascorbic 

acid (AA) and dehydroascorbic (DHA) acids contents were 

determined using a UV-visible spectrophotometer (JASCO, 

model V-630, Japan) following Kampfenkel et al. [26]. Thus, 

a standard AA solution was employed for identifying and 

quantifying these contents in reference to a standard curve 

while DHA content resulted out of the difference between the 

total Vitamin C content and AA. The results were expressed 

as AA in mg/100 g of fresh weight (FW). All measurements 

were made in triplicate.  

E. Extraction and determination of Phenolic 

The phenolic compounds of the samples were extracted as 

described by Gutiérrez et al. [5]; For each day of 

measurement, samples (10 g) of each replicate treatment were 

frozen at −80 °C (Ultrafrezzer Righi, Argentina) and stored 
until chemical determinations were performed. The 4 g 

frozen rocket samples were homogenized using 20 mL of 

methanol and centrifugated for 15 min at 6000 × g at 4 °C. 

The supernatant of each sample was used as an extract. The 

amount of total phenolic compounds was determined as 

described previously by Singleton et al. [27]. A 0.5 mL 

aliquot of this extract was mixed with 8 mL of distilled water 

and mixed together with 0.5 mL of Folin-Ciocalteu reagent 

(1:1 v/v, diluted with distilled water). After 3 min, 1 mL of 5 

% Na2CO3 solution was added with vigorous shaking to the 

solution. The mixture was then incubated for 1 h at 25 °C in 

darkness measuring the absorbance at 765 nm using a UV-vis 

spectrophotometer (JASCO V-630). The total phenolic 

content was expressed as chlorogenic acid equivalents 

(CAEq) in g/kg of FW. All the measures were made in 

triplicates. 

F. Antioxidant capacity 

The ferric reducing antioxidant power (FRAP) assay and the 

2,2-diphenyl-1-picrylhydrazyl (DPPH) free 

radical-scavenging method were used to evaluate antioxidant 

capacity. 

The FRAP assay followed the method described by Benzie 

and Strain[28] (1996). Firstly, FRAP reagent was prepared by 

mixing 0.1 M acetate buffer (pH 3.6), 10 mM 

2,4,6-tris(2-pyridyl)-s-triazine (TPTZ) and 20 mM ferric 
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chloride in the ratio of 10:1:1 (v/v/v). Sample extraction was 

conducted as described in total phenolics. A 0.1 mL aliquot of 

the sample extract was added to 4.9 mL of FRAP reagent and 

incubated in a water bath of 37 ºC. The absorbance was 

measured at 593 nm after 10 min, and 0.1 mL of 80% 

methanol adding to 4.9 mL of FRAP reagent was prepared as 

the control solution. 

The 2,2-diphenyl-1-picrylhydrazyl (DPPH) free 

radical-scavenging method was used to evaluate antioxidant 

capacity according to Brand Williams et al. [29]. Thus, a 150 

μL aliquot of each extract was added with 2850 μL of a 
0.1mM DPPH solution (prepared with ethanol) and the 

mixture kept in dark for one hour at room temperature. The 

absorbance at 515 nm was measured at different times with a 

spectrophotometer (JASCO V-630, UV-vis). The calibrating 

curve was depicted using Trolox as standard and the results 

are expressed as Trolox equivalents (Trolox Eq) in g/kgF.W. 

All the measurements were made in triplicate. 

G. Chlorophyll and Carotenoid Content 

For tissue preparation, 5 g of leaves of each treatment were 

frozen at -80 ºC. A sample of 0.4 g of frozen rocket (-80 ºC) 

was triturated with 15 mL of acetone/water (80:20), then 

centrifuged at 5,000 × g for 15 min. The supernatant was used 

to determine the total chlorophyll content, chlorophyll a and b 

and total carotenoids according to Lichtenthaler [29]. The 

absorbance (A) at 663.2, 646.8 and 470 nm was measured 

using a UV-visible spectrophotometer (JASCO, model 

V-630, Japan). The equations developed by Lichtenthaler 

[29] were used to determine the individual levels of 

chlorophyll a (Ca = 12.25 A663.2 – 2.79 A646.8), chlorophyll b 

(Cb = 521.5 A646.8 – 5.1 A663.2), total chlorophyll amount (Ca 

+ Cb) and total carotenoids [Cx+c = (1000 A470 – 1.82 Ca – 

85.02 Cb)/198]. Chlorophyll and carotenoids contents were 

expressed as mg per 100 g of FW. All measurements were 

made in triplicate.  

H. Statistical analysis 

The experiments were performed using a randomized 

design based on a bifactorial design. Their statistical analyses 

were performed using the Infostat software (version 2011, 

National University of Cordoba, Argentina). Both the 

analysis of variance (ANOVA) and the Least Significant 

Difference (LSD) tests were applied to evaluate the influence 

of either the treatment and the storage time upon data of 

chlorophyll and carotenoid, ascorbic and dehydroascorbic 

acid, phenols and antioxidant capacity. Mean values were 

subjected to the Least Significant Difference (LSD) test at p< 

0.05. 

III. RESULTS AND DISCUSSION 

A.Ascorbic acid 

The application of treatments UV-C or ozone had no 

significant influence on initial AA content compared to the 

control. Then, the ascorbic acid content in all samples 

decreased significantly (p< 0.05) during the 12 days of 

storage at 5 °C. However, no significant differences were 

found either between the different treatments or treatments 

with respect to the control (Fig. 1A and 2A). These results 

with UV-C radiation are consistent with that reported in fruits 

treated with UV-C such as blueberries [31], fresh-cut 

watermelon [16] and Satsuma mandarin [18].  

 
Fig. 1: Content of ascorbic acid (A) and dehydroascorbic 

acid (B) of minimally processed rocket leaves untreated 

(control) and treated with UV-C radiation (10, 20 and 30 

kJ/m2) and stored at 5 ºC for 12 days. Different letters at each 

storage time represent significant differences at P < 0.05 

according to LSD test. 

Our results in ozone agree with Glowacz and Rees [32], who 

found that the ascorbic acid content was not affect in red and 

green chilli peppers treated with O3 (0.45, 0.9 and 2 

µmol/mol) during 10 days of storage at 10 ºC. Similarly, AA 

content was not altered in whole tomatoes cyclically exposed 

to gaseous ozone at 4 µmol/mol for 30 min every 3 h [33]. 

During food storage, the degradation reactions that occur the 

ascorbic acid are responsible for important changes in quality, 

limiting its shelf life. When products are treated with strong 

oxidants, losses of antioxidant compounds such as ascorbic 

acid can occur [24]. In this way, Yeoh et al. [12] reported that 

fresh-cut papaya treated with ozone for 30 minutes 

significantly decreased the content of ascorbic acid after a 

prolonged exposure at 6.87 mg/100 g FW with respect to the 

control. Similarly, other studies also reported that the 

concentration of ascorbic acid was reduced by prolonged 

exposure to ozone in fresh-cut lettuce [34] and carrot sticks 

[35]. 

 
Fig. 2: Content of ascorbic acid (A) and dehydroascorbic 
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acid (B) of minimally processed rocket leaves untreated 

(control) and treated with gaseous O3 (1, 5 and 10 mg/L) and 

stored at 5 ºC for 12 days. Different letters at each storage 

time represent significant differences at P < 0.05 according to 

LSD test. 

 

B. Dehydroascorbic acid content 

The dehydroascorbic acid (DHA) content showed a 

significant decrease during the 12 days of storage at 5 °C for 

all treatments (Fig 1B and 2B). No significant differences 

were observed in the DHA content between the control and 

the treatments with UV-C or ozone, both immediately after 

processing and through the shelf life. The decrease observed 

in AA levels could be mainly due to the oxidative degradation 

caused by minimal processing even though the treatments 

with UV-C and ozone had no additional effects on its 

degradation. 

C. Phenolic compounds and antioxidant capacity 

Initially, no significant differences between the UV-C 

treatments or treatments UV-C with respect to the control 

were observed in the total phenolic content which ranges 

from 2.0 to 2.2 mg CAEq/g FW; this range remained 

practically constant for all the treatments at 5 °C. No 

significant differences between the control and treated 

samples with UV-C were either found at the end of storage 

(Fig. 3).  

 
Fig. 3: Content of total phenolicof minimally processed 

rocket leaves untreated (control) and treated with UV-C 

radiation (10, 20 and 30 kJ/m2) and stored at 5 ºC for 12 days. 

Different letters at each storage time represent significant 

differences at P < 0.05 according to LSD test.  

 

Initial total antioxidant capacity measured by both methods 

(DPPH and FRAP) did not register any significantly 

differences between treatments, showed similar ranged 

between 1.82-1.84 mg Trolox Eq/g FW and 2.32-2.34 mg 

Trolox Eq/g FW, respectively. As observed for total phenol 

content, treatments did not show significant variations along 

storage at 5 °C. No significant differences among treatments 

were found throughout the shelf-life (Fig. 4 A, B).  

These results with UV-C radiation agree with those reported 

by Martínez-Hernández et al. [36], who reported that 

treatments with UV-C (6 kJ/m2) in Kailan hybrid broccoli did 

not affect the total phenolic content after radiation or during 

storage at 5 ° C for 19 days. In the same way, Shen et al. [18] 

reported in minimally processed Satsuma mandarin treated 

with doses of UV-C of 0.75, 1.5 and 3.0 kJ/m2did not cause 

marked changesin antioxidant capacityand this could be due 

to the contribution to the antioxidant capacity of the phenolic 

compounds as well as the ascorbic acid. Different authors 

related the total phenolic content with the antioxidant 

capacity [37, 38]. 

However, in contrast to our results, it has been reported that 

UV-C radiation increased the content of phenolic compounds 

accompanied by an increase in the antioxidant capacity of 

strawberry fruits [22], fresh-cut mangoes [21] and minimally 

processed yam slices [37]. Park and Kim [39] reported that 

tissue stress caused by UV-C radiation can stimulate the 

synthesis of secondary metabolites.  

 

 
Fig. 4: Antioxidant capacity by DPPH method(A) and by 

FRAP method (B) of minimally processed rocket leaves 

untreated (control) and treated with UV-C radiation (10, 20 

and 30 kJ/m2) and stored at 5 ºC for 12 days. Different letters 

at each storage time represent significant differences at P < 

0.05 according to LSD test. 

 

The evolution of phenolic content and antioxidant capacity in 

the treatments with gaseous ozone showed similar behavior 

with respect to the values observed in the UV-C treatments. 

No significant differences (P > 0.05) between treatments with 

ozone were found on the processing day or throughout the 

storage (Fig. 5 and 6).  
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Fig. 5: Content of total phenolics of minimally processed 

rocket leaves untreated (control) and treated with and treated 

with gaseous O3 (1, 5 and 10 mg/L) and stored at 5 ºC for 12 

days. Different letters at each storage time represent 

significant differences at P < 0.05 according to LSD test.  

 

These results agree with what was reported by Glowacz and 

Rees [32] who reported that treatments with ozone (0.45, 0.9 

and 2 μmol/mol) did not affect the total phenolic content and 
antioxidant activity of green peppers stored during 14 days at 

10 ºC. However, Yeoh et al. [12] reported that ozone 

treatments for 10 or 20 minutes in freshly cut papaya 

produced a significant increase in the total phenolic content in 

8.3% and 10.3%, respectively. On the other hand, Karaca and 

Velioglu [24] reported fresh-cut parsley treated with gaseous 

ozone (0.950 ± 12 μL/L for 20 min) with a 41% reduction in 

antioxidant activity. These authors reported that sensitivities 

of phenolics and other antioxidative compounds to oxidative 

reactions are most probably influenced by the type of these 

compounds and their location in the cell.  

 
Fig. 6: Antioxidant capacity by DPPH method(A) and by 

FRAP method (B) of minimally processed rocket leaves 

untreated (control) and treated with gaseous O3 (1, 5 and 10 

mg/L) and stored at 5 ºC for 12 days. Different letters at each 

storage time represent significant differences at P < 0.05 

according to LSD test. 

 

D. Chlorophyll and Carotenoid Content 

The initial concentration of total chlorophyll in the control 

was of 98.4 mg/100 gFW, corresponding around 77% to 

chlorophyll a and around 23% to chlorophyll b (Table 2). 

After the application of the different doses of UV-C, a 

reduction of the total chlorophyll concentration was 

observed, with decreases of 12% for the higher UV-C dose of 

30 kJ UV-C/m
2
, while that the doses of 10 and 20 kJ 

UV-C/m2showed an decreases of approximately 10% with 

respect to the control.  

The general trend of this parameter, in all the treatments, was 

a decrease throughout the shelf life at 5 °C. However, the 

treatments with UV-C had a lower degradation rate than 

controls. At 12 days, only significant differences were 

observed between control and samples treated with 20 kJ 

UV-C/m2. These results agree with what reported by 

Tomás-Callejas et al. [39], who observed that treatments with 

UV-C radiation (4.54 kJ/m2) did not cause significant 

changes in the total chlorophyll content. 

 

Table 2: Changes in the content of chlorophyll a, 

chlorophyll b and total chlorophyll and carotenoid of 

minimally processed rocket leaves untreated (control) and 

treated with UV-C radiation (10, 20 and 30 kJ/m2) and stored 

at 5 ºC for 12 days. 

 
Mean values in the same row with different lowercase 

letters or in the same column for same type sample with 

different superscript letters were significantly different 

according to LSD test at P<0.05. 

 

Regarding carotenoid content, it was observed that the 

control and the treatments presented similar initial values in a 

range of 20.4 to 24.4 mg 100/g FW. During storage a 

significant decrease (p<0.05) for all treatments was observed. 

At day 12 the total carotenoids content ranged between 14.3 

and 16.6 mg/100 g FW, with a decreased value of 27–35% 

regarding the initial value, and no significant differences were 

observed between the treated samples and the control (Table 

2). On the other hand, Martínez-Hernandez et al. [40] 

reported that treatments with UV-C radiation (1.5, 4.5, 9.0 

and 15.0 kJ UV-C/m2) in broccoli produced a reduction of the 

total carotenoid content from 6 to 20% with respect to the 

control. However, the total carotenoid content through 

storage remained constant for the treated samples, while the 

control decreased by 26% with respect to the start. 

In the treatments with ozone, the initial total chlorophyll 

content was similar for all treatments, ranging from 92.0 to 

95.6 mg/100 g FW, corresponding around 75% to chlorophyll 

a and around 25% to chlorophyll b (Table 3). Subsequently, 

the total chlorophyll content significantly decreased and 

remained steady for all treatments throughout the shelf life. 
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At the end of storage, the control and samples treated with O3 

showed total chlorophyll concentrations between 81.0 and 

86.9 mg/100 g F.W, with a decreased value of 10–12% from 

the initial value.  No significant differences were found 

between the treated samples and the control throughout the 

conservation at 5 °C.  

In the same way, Karaca and Velioglu [24] reported that 

treatments with gaseous ozone did not cause significant 

changes in the total chlorophyll content of parsley. However, 

other authors reported that the application of ozone caused 

discoloration in lettuce [33] and spinach [41]. 

Regarding the content of carotenoids, initially there were no 

differences between the control and treatments with ozone, 

presenting values in a range of 20.4 to 24.4 mg/100 g F.W 

(Table 3). During storage, it was observed that this parameter 

presented an evolution similar to that of chlorophyll, that is, a 

significant decrease in all the treatments. At day 12 the total 

carotenoids content ranged between 15.7 and 16.6 mg/100 g 

F.W, with a decreased value of 24–35% from the initial value, 

and no significant differences were observed between the all 

treatments. Similar results were reported with gaseous ozone 

treatments that did not cause significant changes in the 

lycopene content [32] and carotenoid (beta carotene, lutein 

and lycopene composition) of tomato fruit [42]. 

 

Table 3: Changes in the content of chlorophyll a, 

chlorophyll b and total chlorophyll and carotenoid of 

minimally processed rocket leaves untreated (control) and 

treated with UV-C radiation (10, 20 and 30 kJ/m2) and stored 

at 5 ºC for 12 days. 

 
Mean values in the same row with different lowercase 

letters or in the same column for same type sample with 

different superscript letters were significantly different 

according to LSD test at P<0.05.  

IV. CONCLUSIONS 

Based on the findings of this paper, the UV-C radiation and 

gaseous ozone treatments retained the quality attributes of 

minimally processed rocket leaves during refrigerated 

storage. The content of ascorbic acid was not affected by the 

treatments with UV-C and ozone and then decreased during 

storage at 5 °C. Total phenols and antioxidant capacity were 

also not affected by these treatments and remained stable 

through the cold storage.Moreover, treatments with UV-C 

delayed the degradation of total chlorophyll content 

throughout shelf-life, while the treatments with O3 did not 

affect this parameter.As non- contaminant technologies, 

UV-C treatments in appropriate doses (10, 20 and 30 kJ/m2) 

and gaseous ozone (1, 5 and 10 mg/L) could be feasible to 

maintain the bioactive compounds with antioxidant activity 

content of minimally processed rocket leaves for 12 days 

storage at 5 °C.  
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