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The acidity (AV), peroxide index (PI), oxidative stability index (OSI
by Rancimat), and antioxidant potential, by ABTS and DPPH
o] methods, of sunflower oil were analysed before and after
ozonation treatment. The analyses of the oil samples were carried
out in the days 0, 7, 14, 21 and 28 after ozone treatment. The
results showed that AV had no important increase with time, while
Pl increased in storage time. Compared to control oil, the Pl was
higher for ozonized oils. On the other hand, OSI| decreased
I drastically for ozonized oils. Unlikely the other parameters, the
antioxidant potential of the treated samples (ozonized oil)
increased with time. Additional studies on the chemical
modification are necessary to define the effect of the ozonation on

sunflower quality indexes.

Introduction

Ozone is a gas with a high oxidizing power, and
which can react with the unsaturated fatty acids of
vegetable oils, such as sunflower oil, forming
ozonides and peroxides. It has been reported that
such compounds in ozonized oils may contribute to
the defence of the skin against pathogenic
microorganisms; assist in the tissue repair and
recovery process; and help activate microcirculation
[1]. Ebrahimi et al. [2] have reported that the addition
of ozonated vegetable oil improves the quality and
safety of ground meat, due to its antioxidant role,
According to this study, the ozonated-olive oil
exhibited antioxidant role to hamburger products and
extended the shelf-life.

On the other hand, it is well known that lipid oxidation
products are recognized as toxic species, and their
intake is associated with chronic non-communicable
diseases[3]. Moreover, the presence of these
compounds could negatively affect the quality of the
oils. In this work the effect of different times of
ozonation (10 and 21.27 min) on the quality of
sunflower oil over time (0, 7, 14, 21 and 28 days) was
studied to investigate possible uses of ozonated oils.
The results obtained were compared with untreated
sunflower oil (control sample).

Material and Methods

Sunflower oil samples were ozonized (47 mg/min)
using the 03R ozone generator (Philozon) for 10 min
and 21.27 min with the aid of a porous stone. The
ozonation was carried out at ambient temperature
and pressure, and stores in darkness until analysis.
Acidity value (Cd 3d-63); peroxide index (Cd 8b-90);
and oxidative stability (Cd 12b-92) were performed
in triplicate according to the official AOCS
methodology) [4].

Antioxidant potential (AP) was measured following

the protocol established by Mensor et al. and Re et
al. [5] [6].

Results and Discussion

Table 1 shows the results for AV, Pl and OSI for the
ozonized oil samples for storage times up to 28 days.
The AV values were higher for ozonized samples
compared to control, over time. However, the
increase was not enough to indicate a change in the
oil quality compared to control sample. On the other
hand, an important increase in Pl was observed for
the ozonized oils, due to the formation of primary
oxidation compounds. The increase in Pl is
explained by the formation of primary oxidation
compounds formed by the reaction of unsaturated
fatty acids with ozone. The degradation of these
compounds can lead to the formation of volatile
products such as aldehydes, alcohols and ketones.
These secondary products of oxidation can lead to a
decrease in PI [7].

The OSI, which estimates of how quickly a fat or oil
will become rancid through the the induction period
(in hours), was very low for ozonated oils compared
to the control oil. These results indicated the
formation of secondary products of oxidation, which
may indicate advanced degradation and oxidation
processes [8]

The AP increased with both treatments compared to
control (Table 2), and mostly increase with time
mainly up to 21 days. These results contradict the
expected behavior, since the levels of toxic
compounds, such as peroxides, increased with time,
therefore, a reduction in it was expected that the
antioxidant capacity would decrease.

The results showed that ozonation caused significant
increase in Pl and OSI values, which indicate a
decrease in the samples quality, for use as food
ingredient. The increase in AP was not expected,



and a study on the chemical modification of the necessary to explain this behavior.
sunflower oil samples treated with ozone is

Table 1. Acidity value (mg KOH/g), peroxide index (mEq  Table 2. Antioxidant potential, determined by DPPH and ABTS methods

02/kg) and oxidation stability index (h) of control (% of inhibition), for the samples comparing control and
sample and ozonized oils at different times. ozonized oils at different treatment times (10 and 21.27 min).
Control 10 min 21.27 min AP by DPPH (%)
AV (mgKOHIg) Control 10 min 21,27 min
Day 0 0.13 £0.00 0.14 £0.02 0.15+0.02
Day 0 14.35 + 0.52%¢ 17.57 + 0.54%® 19.80 + 1.69%*
Day 7 0.12+£0.01 0.19 £0.02 0.20 +0.01
C bB A
Day14 014+001 016+0.00  0.18 £0.02 Day7  14.47£1.11° 22711049 26.80£ 0.63°
Day21 014001  020%£0.02  0.20+0.01 Day 14 15.12+0.52°C 22.95 £ 0.52" 27.34 £0.49%
Day 28 0.13 £0.00 0.15+0.00 0.17 £0.00 Day 21 12.16 + 1.11%8 25.74 + 1.58% 27.44 + 1.87%*
Pl (mEq O2/kg) Day28  10.03 +0.68°C 20.65 + 0.31°8 22.52 + 0.43"

Day 0 2.99 £1.53 11.62+£1.73 14.63+0.99
Day 7 2.99 £0.57 10.64 £1.01  11.61+1.00

AP by ABTS (%)

Day14 498057 963+001 12.97+1.14 Control 10 min 21.27 min
Day21 532+058 13.65+002 12.97 0.99 Day0  4380.47°°  648+0.23% 7.52+0.83%
Day28 7.64+152 11.97£072 13.28+2.08 Day7  455:0.30%  17.51+0.86% 20.17 £1.39%
0SI (hours) Day 14  522+0.35%® 2231+ 1.94%A 23.04 £ 0.70°
Day0 591010 293%0.06  0.07 +0.01 Day21  4.95+090°®  23.84+1.52% 22.73 % 1.50%4
Day7  521+0.0.3 0.09£0.01  0.06+0.01 Day28  4.53+0.74®  2165%0.27" 20.92 £ 0.61°
Day 14  4.55+0.03 - 0.06 +0.01 Where the statistical analysis by Tuckey test at level of 5% are represented

by lower case leters considering the time influence, and upercase letter for

Day 21 4.05£0.01 ) ) the ozone treatment influence.

Day 28 3.4+0.10 - -

Conclusions

The ozonation of the samples showed to decrease the quality and stability of sunflower oil treated with ozone.
However, an increase in the antioxidant capacity was observed with ozone treatment compared to control. The
reduction in quality and stability suggests a negative ozonation effect in oils shelf life, and they should not be
recommended for oil destined to human feed. This work was an exploratory study on the quality characteristics
of sunflower oil submitted to ozonation treatment. Therefore, more studies are necessary to fully understand
the quality characteristics of the ozonized oil, and the effects associated with its consume. Thus, the knowledge
of the chemical profile of ozonized oils and the in vitro and in vivo effects are indispensable for its use
recommendation.

References

[1] A. Anzolin, N. Da Silveira-Kaross, and C. Bertol, Ozonated oil in wound healing: What has already been proven?, Medical
Gas Research, vol. 10, no. 1. Wolters Kluwer Medknow Publications, pp. 54-59, Mar. 01, 2020. doi: 10.4103/2045-
9912.279985.

[2] P. Ebrahimi, A. Lante, R. M. Scapin, S. Zannoni, B. Contiero, P. Catellani, V. Giaccone,'Evaluation of quality and safety
of beef hamburgers fortified with Ozonated Extra Virgin Olive Oil' LWT, vol. 170, pp. 114100, Dec. 01, 2022.

[3] N. Rodrigues de Almeida, A. Beatriz, A. Camila Micheletti, and E. Jose de Arruda, Ozonized vegetable oils and
therapeutic properties: A review, vol. 4, no. 4, pp. 313-326, 2012, doi: 10.17807/orbital.v4i4.467

[4] AOCS, Official methods and recommended practices of the American Oil Chemist’ Society, vol. 5% ed, 2003.

[5] L. L. Mensor et al., ‘Screening of Brazilian plant extracts for antioxidant activity by the use of DPPH free radical method’,
Phytotherapy Research, vol. 15, no. 2, pp. 127-130, 2001, doi: 10.1002/ptr.687.

[6] R. Re, N. Pellegrini, A. Proteggente, A. Pannala, M. Yang, and C. Rice-Evans. Antioxidant activity applying an improved
ABTS radical cation decolorization assay. Free Radic Biol Med. vol. 26, pp. 9-10, 1999: 1231-7, doi:10.1016/s0891-
5849(98)00315-3

[7] E. Aydinkaptan, B. G. Mazi, and |. Barutgu Mazi, ‘Microwave Heating of Sunflower Oil at Frying Temperatures: Effect of
Power Levels on Physicochemical Properties’, J Food Process Eng, vol. 40, no. 2, Apr. 2017, doi: 10.1111/jfpe.12402.

[8] E. Melo et al., ‘First study on the oxidative stability and elemental analysis of babassu (Attalea speciosa) edible oil
produced in Brazil using a domestic extraction machine’, Molecules, vol. 24, no. 23, Nov. 2019, doi:
10.3390/molecules24234235.



