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INTRODUCTION. In order to explore new potential sources of natural dietary antioxidants, a large number of vegetable traditional foods of the

Black Sea Area (BSA) were analysed for antioxidant capacity and total phenolic content. The present work is part of the 7FP BASEFOOD, which

aims to revalue traditional BSA foods, representing a potential under-utilised source of putative health promoting dietary components, still neglected

by scientific literature.

METHODS. 39 foods (Table 1), belonging to different groups (cereals,

vegetables, fruits, oilseeds, herbs and spices, fermented products), were

analysed. Traditional dishes were prepared, according to the seasonal

availability of ingredients, freeze-dried and sent to the University of

Bologna by local Partners of Bulgaria, Georgia, Romania, Russia, Turkey,

and Ukraine. Samples were extracted in water/ethanol [1], and the

extracts were analysed for their antioxidant capacity and total phenolic

content (TPC).

The total antioxidant capacity (TAC) was measured using ABTS [2]

and DPPH methods [3]. Values obtained for both the TAC methods

were compared to the concentration-response curve of a standard

Trolox solution and expressed as micromoles of Trolox equivalent (TE).

The total phenolic compounds (TPC) were determined at 750 nm

using the Folin-Ciocalteu spectrophotometric method according to the

guidelines of Singleton et al. [4]. TPC was assessed through a gallic acid

calibration curve.

As the moisture content significantly varied among different samples, the

bioactivity was calculated on the basis of fresh weight of the original

sample.

RESULTS. On fresh weight basis, some BSA traditional foods showed a considerably strong

antioxidant response and contained high concentrations of phenolic compounds (Figure 1).

The antioxidant capacity was therefore compared to TPC. The relations between the two

characters have been critically examined for the whole pool of foods.

The TPC and ABTS antioxidant capacity showed a significant and high correlation (Figure 2),

whereas the relation between TPC and DPPH assay (Figure 3) reported some outliers: raw

and roasted sunflower seeds, sunflower seeds, nettle, and churchkela. The sunflower seeds

had the highest phenolic content but a free radical scavenging activity (DPPH assay) lower

than nettle, blueberry and churchkela. The low TPC of these last three foods was in contrast

with their antioxidant capacity, probably due to the present of other compounds with

antioxidant proprieties.

DISCUSSION. This characterization of traditional foods of BSA may enhance the appeal

and knowledge of these foods also outside the areas of origin, and contribute to both their

on-site preservation and the opening of update commercial opportunities for some of

them.
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Cereals

Doli bread Tikvenik Sour rye bread Bulgur pilaf Mamaliga Buckwheat porridge
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Vegetables
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Fruits

Churchkela Rose jam Blueberry Uzvar Cherry laurel Magiun
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Oilseeds

Sunflower seeds Roast sunflower seeds Flax oil Mustard oil
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Herbs & Spices

Tkemali Dill Sorrel Parsley Nettle Pomazanka Herbal dish
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Fermented products

Boza Sauerkraut Sautéed pickled green beans (dible)
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Beverages, Juices

Socata Kvass Mursal tea Black tea Green tea Watermelon juice

0

5

10

15

0.0

0.2

0.4

0.6

0.8

ABTS

DPPH

TPC

T
o
t
a
l
 
A

n
t
i
o
x
i
d
a
n
t
 
C

a
p
a
c
i
t
y

(

m

o
le

 
T

E
/
m

L
)

T
o
t
a
l
 
P

h
e
n
o
l
i
c
 
C

o
n
t
e
n
t

(
m

g
 
G

A
E
/
g
 
f
.
w

.
)

0 20 40 60 80 100

0

5

10

15

r
2
 = 0.96

Total Antioxidant Capacity (ABTS assay)

T
o
t
a
l
 
P

h
e
n
o
l
i
c
 
C

o
n
t
e
n
t

0 50 100 150

0

5

10

15

r
2
 = 0.59

Total Antioxidant Capacity (DPPH assay)

T
o
t
a
l
 
P

h
e
n
o
l
i
c
 
C

o
n
t
e
n
t

Figure 3. Correlation between antioxidant activity

investigated by DPPH method and total phenolic

content of BSA foods.

Figure 2. Correlation between antioxidant activity

investigated by ABTS method and total phenolic

content of BSA foods.

Figure 1. Antioxidant capacity investigated by ABTS and DPPH methods and total phenolic content

(TPC) of BSA foods related to their individual categories.

Cereals Group Country

Sour rye bread Ukraine

Buckwheat porridge crumby Russia

Cornmeal mush (Mamaliga) Romania

Bread baked with tsiteli doli wheat flour Georgia

Tikvenik Bulgaria

Bulgur pilaf Turkey

Vegetables Group

Ukrainian borsch Ukraine

Transcarpathian green borsch Ukraine

Vegetable okroshka (soup) Russia

Nettle sour soup (ciorba) Romania

Nettles with walnut sauce Georgia

Bean soup with Rodopian dried beans (Rodopski fasul) Bulgaria

Kale soup Turkey

Fruits Group

Compote (Uzvar) Ukraine

Blueberry Ukraine

Watermelon juice Russia

Plums jam (Magiun) Romania

Churchkela Georgia

Rose jam Bulgaria

Fruit of the evergreen cherry laurel Turkey

Oilseeds Group

Roasted sunflower seeds Ukraine

Mustard oil Russia

Flax oil Georgia

Sunflower seeds Bulgaria

Herbs and Spices Group

Dill Ukraine

Nettle Ukraine

Parsley Ukraine

Sorrel Ukraine

Pomazanka Ukraine

Herbal dish Romania

Wild plum sauce (tkemali) Georgia

Mursal tea (Sideritis scardica) Bulgaria

Black tea Turkey

Fermented Products Group

Sauerkraut Ukraine

Kvass southern Russia

Elderberry soft drink (socata) Romania

Boza Bulgaria

Sautéed pickled green beans Turkey

Table 1. Analyzed BSA foods and Countries of origin.

Sunflower seeds

Roasted sunflower seeds

Churchkela
Nettle
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