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ABSTRACT

Background. Due to its high content of antioxidant compounds, vinegar can be considered an excellent
source of health promoting compounds. The aim of this study was to compare the physicochemical compo-
sition and antioxidant capacity of eighteen vinegars made from red and white wine, apple, rose petals, and
balsamic acid.

Materials and methods. Eight randomly selected commercial vinegars from the Greek market and ten
homemade vinegars were used. Their quality characteristics, color profile, polyphenol content and antioxi-
dant capacity were determined.

Results. The results showed that there is a high diversity of values among the examined vinegar samples
indicating that the raw material and the applied production methods can affect their composition. Red wine
vinegars and red balsamic vinegars exhibited the highest levels of total phenols, followed by fruit vinegars,
white wine vinegars and white balsamic vinegars. The antioxidant capacity was strongly affected by the total
phenolic content, followed by the total flavonoid content and less so by the color density.

Conclusion. Our findings could provide important information to consumers about the randomly selected
vinegars from the Greek market and could be used for the development and optimization of homemade and
commercial vinegars.
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INTRODUCTION

Vinegar is an acidic liquid product that has been used
worldwide as seasoning in salads, sauces and cook-
ing, as a medicine and as an anti-aging product (Budak
et al., 2014; Ho et al., 2017). The two main methods
of vinegar production are alcoholic fermentation (con-
version of sugar to alcohol) and acetous fermenta-
tion (conversion of alcohol to acetic acid) (Budak et
al. 2014; Ho et al., 2017). There are many types of
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vinegar worldwide; based on the raw materials used,
they are classified into the following categories:
wine vinegar (red or white), fruit vinegar, rice vine-
gar, balsamic vinegar, malt vinegar and beer vinegar
(Ho et al., 2017). Vinegar is considered to be a healthy
and functional food due to its high content of natu-
ral antioxidant compounds, including phenolic com-
pounds, vitamins C and E, micronutrients, minerals
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and organic acids (Ho et al., 2017). It is well known
that the consumption of food rich in these compounds
can reduce the risk of chronic diseases like cardiovas-
cular diseases, cataracts, diabetes, neurodegenerative
illnesses, and cancer (Arvaniti et al., 2019). The thera-
peutic properties of vinegar, such as antibacterial ac-
tivity, blood pressure reduction, antioxidant activity,
reduction in the effects of diabetes and prevention of
cardiovascular disease have been reported after exer-
cise (Budak et al., 2014; Ho et al., 2017; Ozturk et al.,
2015).

In a few recent studies, spectrophotometric and
chromatographic techniques have been used to inves-
tigate the bioactive compounds, volatile composition
and antioxidant capacity of different types of vinegar
(Barnaba et al., 2015; Budak et al., 2010; Cruz et al.,
2018; Kelebek et al., 2017; Ubeda et al., 2011; Yu
et al., 2012). However, little data has been published
so far, while a characterization of vinegars in the
Greek market has not been extensively studied (Lalou
etal., 2015; Sinanoglou et al., 2018) and a comparison
of them with homemade vinegars has not been con-
ducted. The main organic acid in vinegar is acetic acid,
from which the unique flavor and aroma of vinegar
originate, while tartaric acid, formic acid, lactic acid,
citric acid, malic acid and succinic acid have also been
detected (Aguiar et al., 2005; Sanarico et al., 2003).
Previous studies have reported that there are several
factors that can affect the physicochemical content and
antioxidant activity of vinegar, such as the fermenta-
tion process, raw materials, storage conditions and ag-
ing period (Budak et al., 2010; Cruz et al., 2018; Ho
etal., 2017; Xia et al., 2018).

The aims of the current research were to inves-
tigate the physicochemical properties, antioxidant
capacities and color profiles of homemade vinegars
against randomly selected commercial vinegars from
the Greek market and to examine the role of raw ma-
terials on their characteristics. For this reason, eight
(8) commercial and ten (10) homemade vinegars were
collected; namely three balsamic vinegars, one com-
mercial red wine vinegar (RWCYV), one commercial
white wine vinegar (WWCV), nine homemade red
wine vinegars (RWHYVs), one homemade white wine
vinegar (WWHYV) and three commercial fruit vinegars
(FVs) with apple and rose petals.
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MATERIALS AND METHODS

Chemicals and reagents

Gallic acid, Folin-Ciocalteu reagent, potassium persul-
fate, sodium nitrite and aluminium chloride were sup-
plied by Merck (Darmstadt, Germany). Ascorbic acid,
trolox (6-hydroxy-2,5,7,8-tetramethylchroman-2-car-
boxylic acid), DPPH (2,2-diphenyl-1-picrylhydrazyl)
and sodium hydroxide were obtained from Sigma-
-Aldrich (St. Louis, USA). Quercetin was purchased
from Alfa Aesar (Karlsruhe, Germany), whereas so-
dium carbonate was supplied by Riedel-de Haén (Se-
elze, Germany). The ABTS reagent [2,2’-Azinobis(3-
-ethylbenzothiazoline-6-sulfonicacidammoniumsalt)]
was obtained from TCI Chemicals (Gurgaon, India).
The sulfuric acid solution, iodine solution, thiosulfate
solution, and standard stock solutions of organic ac-
ids and sugars were purchased from Technologia Di-
fusion Ibéria (Barcelona, Spain). Distilled water was
provided by a CFL Water Distillation Unit (Dublin,
Ireland). All chemicals and solvents were analytical
grade (>99%).

Vinegar samples

Eighteen vinegars, some originating from the Greek
market and others homemade, were collected in this
study. Detailed information of all the examined vin-
egars is listed in Table 1. All samples were stored at
room temperature in the dark and analyzed immedi-
ately after opening.

Determination of quality characteristics

pH, alcohol content, density and acidity of the eight-
een tested vinegar samples were determined using
a Fourier-transform infrared spectroscopy (FTIR)
wine analyzer (Thermo Scientific Nicolet iS5). A TDI
Miura One chemical analyzer was employed to quan-
tify organic acids, such as citric acid and tartaric acid,
and sugars, such as reducing sugars and non-reducing
sugars. Turbidity was measured using a Lovibond
infrared turbidity meter (TB 210 IR) by Tintometer
(Amesbury, England), while free and total sulphur
oxide contents were determined using a 7DI ENO 20
wine analyzer by Tecnologia Difusion Ibérica (Barce-
lona, Spain).
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Table 1. Description of samples and quality parameters of examined vinegar samples

Commercial
. . o volatile
alcohol density turbitity total acidity o free SO, total SO
type brand name o pH o acidity o2 2
% gL NTU g/100 mL /100 mL mgL mgL
Balsamic vinegar
Red balsamic*®  Hartouliaris 246 279 1.10 1.74 33 1.9 3
Red balsamic Pan 0.85 285 1.01 8.41 6.1 4.0 7 12
with pomegranate
White balsamic ~ Top — Minerva 0.54 284 .15 26.1 5.0 2.4 2 2
Commercial red wine vinegar: RWCV
RWCV Top — Minerva 0.85 2.89 1.01 0.79 6.1 4.0 17 25
Commercial white wine vinegar: WWCV
WWCV Alta — Metro S.A. 0.57 243 1.01 1.12 5.1 3.5 32 36
Fruit vinegar: FV
FV Apple 1 Alta — Metro S.A 0.59 244 1.01 1.14 5.1 3.5 81 83
FV Apple 2 Paros — K. Sifnaios 0.75 2.61 1.01 2.05 53 3.4 50 52
& CO
FV Rose petals*® Hartouliaris 2.18  2.76 1.01 153 5.7 3.7 1 2
Homemade
. . .o volatile
. alcohol density turbitity total acidity o free SO, total SO
type grape variety o pH O acidity 32 2
% gL NTU g/100 mL /100 mL mgL mg L
Homemade red wine vinegar: RWHV
RWHV 1? Tsaousi 432 287 1.01 184 42 2.7 2 5
Vostilidi
Robola
Mavrodafni
RWHYV 22¢ Assyrtiko 30% 298 292 1.01 318 6.1 4.0 1 3
Merlot 50%
Roditis 20%
RWHYV 320 Mavrodafni 25% 125 2.89 1.02 7.15 7.5 5.0 1 5
Roditis 75%
RWHV 4 Roditis 80% 122 2.88 1.02 333 7.5 5.1 1 1
RWHV 5 Roditis 80% 6.44  3.20 1.00 913 3.8 2.6 1 5
RWHYV 6 Mavrodafni 100% 227  3.00 1.02 178 7.6 5.1 1 1
RWHV 7 Tsaousi 45% 10.9 278 099 634 1.6 0.9 2 4
Vostilidi 45%
Moscato 10%
RWHYV 8 Tsaousi 50% 7.72  3.39 1.00  33.0 3.9 2.6 2 3
Vostilidi 50%
RWHYV 9 Mavrodafni 100% 372 3.02 1.02 6.86 49 32 1 3
Homemade white wine vinegar: WWHV
WWHV Assyrtiko 80% 3.48  2.69 1.01 1.95 6.6 43 1 1
Moscato 20%
a — aged with oak wood barrels, b — aged 4-5 years, ¢ — aged more than 10 years.
www.food.actapol.net/ 227
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Vinegar color analysis

The CIE L*a*b* color space was obtained using
a Lovibond PFXi-195 Series colorimeter (Tintometer
Ltd., UK). The following color coordinates were ob-
tained: lightness (L*), red-green (a*) and yellow-blue
(b*). The color density (CD) and color tint (CT) of
vinegars were calculated by measuring the absorbance
spectrophotometrically at 420 nm, 520 nm and 620 nm
with a double-beam UV-Vis spectrophotometer (Uni-
cam Helios) according to Eqs 1 and 2.

CD = Ay T As T Agy (M
CT= A420/ Asz )

Total phenolic content

The amount of total phenolics in each sample was
measured based on a previously published Folin-
-Ciocalteu assay (Arnous et al., 2001), using micro
volumes of reagents and samples. Absorption was
measured at 750 nm with a Unicam Helios UV-Vis
spectrophotometer and the results expressed as mg
of gallic acid equivalents (GAE) per L. A calibration
curve of GAE was constructed in the 50-1000 mg L™!
concentration range.

Total flavonoid content

The level of total flavonoids in the examined vinegars
was measured according to published work by Zhishen
etal. (1999). Absorption wasread at 510 nmusing a Uni-
cam Helios UV-Vis spectrophotometer and the results
were expressed as mg of quercetin equivalents (QE)
per L. Standard solutions of quercetin were prepared at
five concentration levels ranging from 50to 500 mg L'

DPPH assay

The free radical scavenging activity of vinegars was
determined according to the published method of
Brand-Williams et al. (1995). The absorbance was
taken at 492 nm using an Elisa plate reader (TECAN
Sunrise) and the absorbance of the remaining DPPH
was recorded. Standard solutions of ascorbic acid
(AsA) were prepared at different concentration levels
ranging from 0.1 to 1.2 mM and a calibration curve
based on the percentage inhibition of the DPPH radi-
cal scavenging activity of known concentrations of
AsA was constructed. The results were expressed as
mM (mmol L) AsA.
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ABTS assay

The antioxidant capacity of vinegar samples in the
reaction with a stable ABTS radical cation (ABTS+")
was determined based on a previously published
method by Re et al. (1999). Absorbance was measured
at 734 nm using a Unicam Helios UV-Vis spectropho-
tometer. Results were expressed as mM (mmol L)
trolox equivalent (TE).

Statistical analysis

Determination of the polyphenol profile and antioxi-
dant capacity was performed in three replicates and the
measurements were expressed as an average +stand-
ard deviation (S.D.). The significance of the differenc-
es between groups was checked by one-way ANOVA
at a significance level of 0.05. In addition, correlation
analysis between antioxidant capacity, polyphenol
content and color parameters was performed using
Microsoft Excel through the CORREL function.

RESULTS AND DISCUSSION

When comparing the quality characteristics and chem-
ical composition of the examined vinegars, a great di-
versity was observed in the obtained values. It is well
known that various factors such as production meth-
ods, raw materials (grape, apple, pomegranate, rose
petals), storage conditions, wood contact and aging
period can affect the physicochemical composition
and sensory properties of vinegars and contribute to
the final quality of vinegars (Budak et al., 2010; Cruz
et al., 2018; Ho et al., 2017; Xia et al., 2018). In Ta-
ble 1, the physicochemical properties of 18 different
examined vinegar samples are presented, while their
organic acid and sugar contents are summarized in Ta-
ble S1. The high levels of alcohol observed in some
of the samples (Table 1) appear possible due to the
fact that the acetic fermentation may have stopped
or incomplete. The reason why fermentation might
not have been completed is the high concentration of
alcohol initially in the wines, a situation mainly ob-
served in the homemade samples. Many times, pro-
ducers of homemade vinegar don’t dilute the wine
with water and, as a result, the vinegar process stops
because Sacharomycetes cannot tolerate high levels
of alcohol and the level of alcohol remains high un-
til the end of the process. pH values of the samples
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Table S1. Content of sugars and organic acids of examined samples

Sugars, g L™

Organic acids, g L™!

Type
reducing sugars

non-reducing sugars

citric acid tartaric acid

Balsamic vinegar

Red balsamic 12.34 80.2 0.06 1.94
Red balsamic 16.09 313.9 n.d. 0.20
with pomegranate

White balsamic 15.57 304.6 n.d. 0.20

Commercial red wine vinegar: RWCV
RWCV 0.59 13.1 n.d. 0.26
Homemade red wine vinegar: RWHV
RWHV 1 1.91 59 0.02 2.98
RWHYV 2 0.64 3.5 0.01 1.70
RWHV 3 0.17 3.9 n.d. 1.50
RWHYV 4 0.19 33 n.d. 1.50
RWHYV 5 0.44 8.2 n.d. 1.80
RWHYV 6 0.51 11.6 n.d. 1.50
RWHYV 7 0.29 7.6 n.d. 1.85
RWHV 8 0.53 9.1 n.d. 1.91
RWHYV 9 14.28 148.8 n.d. 3.52
Commercial white wine vinegar: WWCV
WWCV n.d. 4.7 0.02 0.24
Homemade white wine vinegar: WWHV
WWHV 0.25 2.8 0.01 2.72
Fruit vinegar: FV

FV Apple 1 n.d. 0.3 0.01 0.20
FV Apple 2 n.d. 2.1 0.01 0.20
FV Rose petals 2.85 7.8 0.02 2.85

n.d. — not detected.

ranged between 2.43 (WWCYV) and 3.39 (RWHYV 8),
while only two of the examined samples presented pH
values <2.5. In general, these pH levels were similar
to those reported in previous studies (Aguiar et al.,
2005; Ozturk et al., 2015). A possible reason for the
deviations observed in pH values among the examined
samples could be their different organic acid contents.
The obtained total acidity values showed a maximum
acidity of 7.6 g/100 mL (Table 1). It is important to

www.food.actapol.net/

note that the volatile acidity level is a function of the
acetic fermentation. If there is any non-acidified alco-
hol, then the putative acidity has been decreased. On
the other hand, the samples’ density is a function of
the content of sugar and alcohol. The density levels in
all the tested samples are similar, apart from the red
and white balsamic (Table 1). These two are made by
using concentrated must. The highest turbidity val-
ues were observed in the homemade vinegar samples.
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More specifically, five out of a total of nine RWHV
samples had a turbidity higher than 30 NTU. Regard-
ing the total SO, amount, with the exception of almost
all the commercial vinegars, trace levels were detect-
ed. Lastly, the total sugars were higher in all examined
balsamic vinegars and tartaric acid presented as the
main organic acid in all samples (Table S1).

Color evaluation

One of the most important factors for vinegar is its
color, as consumers have a preference for vinegars with

Table S2. Chromatic parameters of vinegar samples

a nice color. For this reason, it is crucial to produce
vinegars with an attractive color and high nutritional
value. The color parameters of the vinegar samples are
given in Table S2. Results showed that all WWCYV,
WWHYV, FV with apple and white balsamic vinegar
exhibited negative a* values, indicated less red color
and more green color, and L* values >90.1 demon-
strated the high lightness of these samples. Lastly, the
calculated low CD values (0.05-0.72) confirmed their
weak chroma. On the other hand, RWCV, RWHVs, FV
with rose petals and red balsamic vinegars exhibited

Type L a b* CD CI
Balsamic vinegar

Red balsamic 0.14 2.74 0.68 23.42 3.09
Red Balsamic 52.1 54.3 432 3.32 1.04
with pomegranate

White balsamic 94.4 —0.90 7.92 0.39 4.29

Commercial red wine vinegar: RWCV
RWCV 80.4 10.6 34.6 1.12 2.38
Homemade red wine vinegar: RWHV
RWHV 1 69.5 22.7 21.7 1.49 1.56
RWHYV 2 57.7 272 34.4 2.24 1.59
RWHV 3 84.7 2.68 30.8 0.73 3.18
RWHYV 4 87.0 1.80 28.1 0.73 3.12
RWHYV 5 77.5 3.12 37.8 1.15 3.63
RWHYV 6 435 31.1 54.4 3.34 1.97
RWHYV 7 81.4 1.28 28.7 0.89 4.38
RWHYV 8 62.1 3.63 37.4 1.15 3.44
RWHYV 9 85.3 1.84 28.6 0.93 3.94
Commercial white wine vinegar: WWCV
WWCV 96.0 —0.63 2.61 0.22 5.67
Homemade white wine vinegar: WWHV
WWHV 90.1 —-0.97 17.3 0.72 4.67
Fruit vinegar: FV

FV Apple 1 91.6 —0.53 3.57 0.05 5.40
FV Apple 2 94.6 -1.21 10.7 0.28 4.40
FV Rose petals 70.8 20.1 24.8 1.23 2.08
230 www.food.actapol.net/
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high a* values and L* values between 0.14 and 87.0.
The CD values were calculated in the range from 0.73
to 23.42, thus confirming their dark color. In addition,
for all samples CT values were estimated, which clas-
sified the color hue for each analyzed vinegar.

Polyphenol content

The total phenolic (TP) and total flavonoid (TF) content
of vinegars were determined by spectrophotometric
methods (Table 2). Vinegars made from red wine had
the highest content followed by red balsamic vinegars

Table 2. Total phenolic content, total flavonoid content and values of antioxidant assays, DPPH and ABTS

Type Total phen?lic co]ntent Total ﬂavonloid czontent DPPH asse}ly ABTS ass4ay
mg L' GAE mg L' QE mM AsA mM TE
Balsamic vinegar

Red balsamic 650 +42 4obedefe 2420 +26.5*cdete 2.15 £0.07+bde 1.30 £0.05

Red balsamic 500 £28.3bcd ke 132 £6.42bdee 2.08 £0.07"<de 0.98 £0.02

with pomegranate

White balsamic 169 £3.12cdef 51 £4.5edef 0.27 £0.04cdef 0.07 +£0.01

Commercial red wine vinegar: RWCV
RWCV 360 +31.0bed 188 £14.8° 1.78 £0.06"¢ 1.07 £0.04
Homemade red wine vinegar: RWHV

RWHV 1 706 £14.1 1150 £75.5 2.39+0.03 1.39+0.93

RWHYV 2 496 +£33.5 1280 +52.9 2.54 +£0.05 1.46 +0.12

RWHV 3 370 £18.3 181 £16.5 1.86 £0.01 1.05 +0.06

RWHYV 4 374 +£19.8 174 £21.2 1.74 £0.19 1.07 +£0.10

RWHV 5 252 +24.0 137 £12.7 0.88 +0.02 0.28 £0.003

RWHYV 6 249 +28.4 634 £57.7 1.34 +£0.01 1.75+0.14

RWHYV 7 348 £14.4 237 +12.9 1.88 +£0.05 1.27 £0.06

RWHYV 8 5394244 473 £51.9 2.52 +0.07 1.38 +£0.02

RWHYV 9 452 +4.6 223 +22.5 2.01 +£0.06 1.28 +0.14
42] +£146><4 499 +4]9bed 1.91 £0.55%b<4 1.21 £0.41

Commercial white wine vinegar: WWCV
WWCV 113 +4.6%¢ 262 +13.1°¢ 0.19 £0.03%>¢ 0.04 £0.02
Homemade white wine vinegar: WWHV
WWHV 233 49.22 138 +£14.0*¢ 1.39 +0.072° 1.15+0.07
Fruit vinegar: FV

FV Apple 1 230 +£10.5 43 £1.2 0.26 +£0.006 0.03 £0.01

FV Apple 2 114 +2.9 65+4.2 1.01 £0.06 0.23 +£0.01
172 £82¢ 54 £16° 0.64 £0.53¢ 0.13+0.14

FV Rose petals 436 +18.3 247 £14.0 2.46 £0.06 1.51 £0.05

GAE — gallic acid equivalent, QE — quercetin equivalent, AsA — ascorbic acid, TE — trolox equivalent.

Values were expressed as an average +standard deviation (S.D.).

Different letters within the same column indicate significant differences at p < 0.05 (ANOVA test).
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and FV with rose petals. The amount of TP ranged
from 113 +4.6 (WWCV) to 706 +14.1 (RWHV 1)
mg GAE L. The TP content of RWHVs was not
significantly higher than RWCV. On the other hand,
significantly higher amounts of TP were observed for
WWHY against those of commercial white wine vin-
egar. Among FVs, rose petal vinegar exhibited signifi-
cantly the highest TP (436 £18.3 mg GAE L), similar
to those of red wine vinegars. Lastly, the red balsamic
samples contained a significantly higher TP content
than the white balsamic. Despite its wide use, it is
important to note that the Folin-Ciocalteu method is
potentially affected by several interfering substances
such as sulfur dioxide, ascorbic acid, sugar, aromatic
amines, proteins, and non-phenolic organic substances
that react with the Folin-Ciocalteu reagent (Singleton
et al., 1999). The TF content of the 18 examined vin-
egars ranged between 43 £1.2 (FV with apple 1) and
2420 +26.5 (red balsamic vinegar) mg QE L. The
TF content of the red wine vinegars was between 137
+12.7 (RWHYV 5) and 1280 £52.9 (RWHYV 2); whereas
the TF content of two white wine vinegars and three
FVs ranged up to 262 £13.1 (WWCV) and 247 £14.0
(FV with rose petals), respectively. Among the three
different examined balsamic vinegar samples, signifi-
cant differences were observed; the highest amount of
TF was determined for the red balsamic vinegar sam-
ple (2420 £26.5 mg QE L™). The red balsamic’s high
concentration of flavonoids results from this vinegar’s
main components and the red grapes, which are rich
in flavonoids. Also, the addition of concentrated must
and a natural caramel color, which are mentioned in the
product label, can increase the already high levels of
flavonoids. Lastly, significant differences were found

among the fruit vinegars (apple and rose petal vinegar)
and homemade and commercial red and white wine
vinegars. Our findings are in agreement with those re-
ported by published research works (Karta et al., 2018;
Kharchoufi et al., 2018; Sinanoglou et al., 2018).

Antioxidant capacity

In the present study, the total antioxidant capacity
of the vinegar samples was quantified by DPPH and
ABTS assays. These results are summarized in Ta-
ble 2. Red wine vinegars exhibited the highest anti-
oxidant capacity ranging up to 2.54 £0.05 mM AsA
(RWHYV 2). This high antioxidant capacity of red wine
vinegars and balsamic vinegars can be attributed main-
ly to their increased total phenol content. Addition-
ally, the antioxidant capacity of red balsamic vinegar
and FV with rose petals was found to be 2.15 +0.07
and 2.46 £0.06 mM AsA, respectively. DPPH values
in white wine vinegars ranged up to 1.39 £0.07 mM
AsA. Similar trends of results were observed perform-
ing ABTS assay.

Correlations

Correlation analysis of the antioxidative parameters
of the analyzed vinegar samples with their polyphe-
nol contents and color parameters was performed (Ta-
ble 3). In the results, a highly positive correlation can
be observed between antioxidant capacity and poly-
phenol composition (0.4353 < r < (0.8485; p < 0.01).
The total phenol content of the examined vinegars
exhibited the strongest correlation with antioxidant
properties. Specifically, the correlation between TP
and DPPH was 0.8485, while the correlation among
TP and ABTS was 0.6799. In addition, the correlation

Table 3. Correlations between polyphenol content, antioxidant capacities and color parameters

Total phenolic Total flavonoid DPPH assay ABTS assay Color density
content content
Total phenolic content 1
Total flavonoid content 0.6593 1
DPPH assay 0.8485 0.4454 1
ABTS assay 0.6799 0.4353 0.8676 1
Color density 0.4758 0.8473 0.2556 0.2508 1
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between TF and DPPH, as well as TF and ABTS, are
0.4454 and 0.4353, respectively. An excellent cor-
relation can also be found between the TF and CD
(r=0.8676), while a weaker correlation was observed
between TP and CD (0.4758), and antioxidant assays
and CD (average: 0.25). These results indicated that
the antioxidant capacity of the examined vinegars was
mainly influenced by their total phenol content, fol-
lowed by flavonoids and CD values.

CONCLUSIONS

The current work presented results about the antioxi-
dant profiles of vinegars made from different raw ma-
terials, both of homemade origin and from the Greek
market. The results showed that red wine vinegars and
red balsamic vinegars had the highest levels of total
phenols followed by fruit vinegars, white wine vin-
egars and white balsamic vinegars. We believe that
the obtained data is useful to consumers. Also, these
results could be used to extend our knowledge of the
composition of vinegars and for the development and
optimization of new vinegars based on functional raw
materials.
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