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BASIC CHEMICAL COMPOSITION, CONTENT OF MICROAND MACROELEMENTS AND ANTIOXIDANT ACTIVITY OF
DIFFERENT VARIETIES OF GARLIC’S LEAVES POLISH ORIGIN

Streszczenie
The aim of this study was to comparison of chemical components and antioxidant activity in leaves of
winter and spring varieties of garlic, obtained from POLAN Company; Krakow, Poland) as well as in
leaves of wild (bear’s) garlic. The content of basic chemical components were determined according to the
AOAC methods. Selected minerals content was determined according to the PN procedure. Vitamin C and
polyphenols were determined using the Tillman’s and Folin-Ciocalteau’s methods, respectively. The
ability to scavenging of the ABTS•+ was analyzed by Re et al. method.
Leaves of wild garlic had the significantly lowest amount of dry matter (79.0 g·kg-1), proteins
(13.7 g·kg-1), total carbohydrates (50.8 g·kg-1), dietary fiber (26.9 g·kg-1), ash (8.9 g·kg-1), vitamin C
(956.1 mg·kg-1), and antioxidant activity (25.0 mmol TEAC·kg-1), but the highest level of crude fat
(5.6 g·kg-1), potassium (34.6 g·kg-1), magnesium (1.72 g·kg-1), iron (230.3 mg·kg-1) and zinc (58.8 mg·kg-1)
as compared to winter and spring varieties. At the same time, there was no unambiguous differences in the
level of basic chemical components (proteins 20.9 ÷ 35.7 g·kg-1, fat 1.6 ÷ 2.8 g·kg-1, total carbohydrates
61.3 ÷ 116.5 g·kg-1, fibre 33.7 ÷ 57.0 g·kg-1, ash 8.9 ÷ 14.1 g·kg-1), antioxidants (vitamin C 75.4 ÷
459.7 mg·kg-1, polyphenols 335.3 ÷ 1895.1 mg·kg-1), antioxidant activity (27.0 ÷ 30.1 mmol TEAC·
kg-1) and the amount of minerals (calcium 7.55 ÷ 28.9 g·kg-1, potassium 15.9 ÷ 28.0 g·kg-1, magnesium
0.85 ÷ 1.32 g·kg-1, sulphur 2.41 ÷ 6.22 g·kg-1, iron 34.4 ÷ 85.7 mg·kg-1, zinc 9.32 ÷ 13.8 mg·kg-1) between
winter and spring varieties, as well as between winter varieties.
Słowa kluczowe: garlic leaves, wild garlic, chemical composition, phenolic compounds, vitamin C

Introduction
Garlic (Allium sativium L.) contains many bioactive substances, mainly organosulphur derivatives, but also flavonoids as well as vitamins (C, E), which have strong
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antioxidant activity. Several studies showed that garlic and it’s bioactive compounds
may be used in prevention of many diseases. This vegetable may be used in the prevention and treatment of cardiovascular diseases (atherosclerosis, heart attack, blood pressure control), cancer, bacterial, viral and fungal infections. What is more garlic improves the elasticity of blood vessels. Additionally, epidemiological studies indicate,
that in areas where garlic is consumed regularly, the incidence of cardiovascular diseases are lower [4, 7, 10, 32]. It has been well reported that this plant reduces many
risk factors, which play a key role in the formation and development of atherosclerosis
(anti-inflammatory properties, lowers total and low density lipoproteins cholesterol,
increases high density lipoproteins cholesterol, reduces triglycerides and fibrinogen
levels) [13, 20, 21].
Some data suggested that bioactive compounds of garlic may decrease body gain
and affect adipose tissue metabolism as well as decreased mRNA gene expression involved in adipogenesis [12].
It has been also reported that garlic, its products (fermented garlic, garlic oil) and
isolated from it bioactive compounds have the ability to reduce blood glucose levels
and modulate insulin secretion. What is more experimental and epidemiological studies
provide evidence between garlic consumption and reduced risk of various types of the
cancer (i.e. esophagus, stomach, liver, colon, bladder, brain, skin, prostate, breast and
lung) [12, 27, 39]. For anticarcenogenic properties are probably responsible sulphur
compounds, but also soluble dietary fibre (pectins, inulin), phenolic compounds also
can reduce risk of various types of cancer [4, 9, 12, 13, 27, 37, 40]. It is well known
that the consumption of garlic during antibiotic therapy enhances its effectiveness.
Garlic also activates antioxidant enzymes such as catalase, superoxide dismutase and
glutathione reductase. On the other hand some studies reported that garlic supplementation could cause interactions between food and drugs as well as change the therapeutic efficacy of any drugs administrated [3, 5].
Wild garlic (Allium ursinum L.), called also ramson or bear’s garlic, is very often
used as a traditional medicine [17]. Bear’s garlic can be found in Northern and Central
Europe and North Asia. It is adapted to humid temperate climate, grows best in shady,
rich in humus forests near streams. Wild garlic frequently grows in large groups, forming extensive meadows in nature. From all white, narrow, onion grows two leaves.
Wild garlic acts upon in the body generally improving strengthens and regenerates. It
also helps in the treatment of diseases of the cardiovascular system, gastrointestinal
tract or skin infections. Its flavour is more delicate compared to agriculture-garlic. Culinary uses of the wild garlic are limited mainly to use the leaves. They can be used as
raw, pickled, salted or in brine with oil. They are added to salads, soup, potatoes, cabbage, stewed vegetables and meat dishes [1, 16].
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The cloves of garlic are commonly used, but there is no habit of using garlic’s
leaves. The development and introduction of new products containing leaves of garlic
could significantly increase its consumption. Leaves mainly are the waist product of
this plant. Few published paper suggested that leaves have the same, and even richer
than the cloves content of sulphur compounds (allicin), chlorophylls, carotenoids, phenolic compounds, and vitamin C [2, 8, 32].
The objective of this study was the assessment of chemical composition of leaves
of winter and spring varieties of garlic as well as wild garlic.
Materials and methods
Fresh leaves of garlic (Allium sativum L.) varieties ‘Harnaś’, ‘Ornak’, ‘Mega’,
‘Arkus’, ‘Huzar’, ‘Zawrat’ (winter varieties) and ‘Jankiel’ (spring variety), have been
purchased in 2011 from the Krakowska Hodowla i Nasiennictwo Ogrodnicze (KHNO
POLAN PLC) (Kraków, Poland). Garlic has been cultivated for the production of
bulbs. Wild garlic has been obtained from Poręba Wielka, Malopolska Region (cultivated on the private area). The winter varieties have been harvested at the beginning of
July and the Jankiel variety at the end of July (during the final period of the variety
vegetation). Wild garlic has been harvested at the end of May, 2011.
Chemical composition of fresh and dry garlic leaves
In fresh leaves of garlic the level of dry matter (AOAC method No. 934.06 [32]),
vitamin C (ascorbic acid and dehydroascorbic acid; Tillman’s method; [36]) was determined. Additionally fresh leaves were used for preparation of methanolic extracts
(to determine total phenolic compounds content and the antioxidant activity). For determination of chemical composition AOAC [26] methods were used. Leaves of garlic
were freeze dried with Christ Alpha 1-4 freeze-drier (Martin Christ Gefriertrocknungsanlagen GmbH, Germany).
In dried leaves of garlic the total proteins (AOAC method No. 950.36), raw fat
(AOAC method No. 935.38), total dietary fibre (AOAC method No. 991.43) and ash
(AOAC method No. 930.05) content were determined. The content of total carbohydrates was calculated as a differences between content of dry matter and the sum of
protein, fat and ash.
Methanolic extracts preparation
The fresh leaves were homogenized with a homogenizer (CAT type X 120, CAT
Scientific, Inc. Paso Robles, CA, USA) and were used to prepare methanol extracts
(5 g of raw leaves in 80 ml of 70 % methanol solution). In each case, homogenized
samples of plant material were extracted by shaking (Elpan, water bath shaker type
357, Elpin-Plus, Lubawa Poland) at room temperature for 2 hours, and solution was
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centrifuged (Centrifuge type MPW-340, MPW Medical Instruments, Warsaw, Poland),
filtered and then the extracts were stored at T = -22 °C [29].
Total phenolic compounds content
Methanolic extracts were used to measure the total phenolic compounds content,
using the Folin-Ciocalteau reagent. This method involved colorimetric determination
of colored products which are formed when polyphenolic compounds react with the
Folin-Ciocalteau reagent (Sigma, St. Luis, Missouri, USA). The level of total polyphenolic compounds in the garlic’s leaves extracts was determined spectrophotometrically
(at a wavelength of λ = 760 nm using a RayLeigh UV-1800 spectrophotometer, Beijing
Beifen-Ruili Analytical Instrument, Beijing, China) according to the Folin-Ciocalteau
method [38]. Results have been expressed as chlorogenic acid equivalents (CGA) in
milligrams per kilogram of fresh matter, based on a standard curve.
The antioxidant activity
Methanol extracts were also used to determine antioxidant activity by the sample’s ability to scavenge an free radical i.g. ABTS•+ (2, 2'-azinobis-(3ethylbenzothiazoline-6-sulfonic acid) [34]. The absorbance was measured at a wavelength of λ = 734 nm using a RayLeigh UV-1800 spectrophotometer. Values obtained
for each sample were compared to the concentration–response curve of the standard
Trolox solution and expressed as millimoles of Trolox equivalent per kilogram of fresh
weight.
Micro- and macroelements content
The samples for the measurement of minerals were prepared according to the EN
13804 Standard [30]. Mineralization was performed with the dry-ashing method, modified according to AOAC 985.01 method [26]. Modification concerned a lowered temperature and prolonged time of ashing. Applied temperature was lowered from T =
500 °C to 460 °C and ashing time in both steps was three times longer than in original
method. Content of Ca, P, Mg, S, Fe and Zn in the solution obtained after mineralization (ash was dissolved in HNO3) were measured with the inductively coupled plasma
atomic emission spectrometer JY 238 Ultratrace (Jobin-Yvon, Longjumeau Cedex,
France) following procedures presented in EN-14084 Standard [31].
Statistical analysis
For each sample the chemical analyses were done in three replicates. The standard
deviations (SD) were calculated for all mean values. All calculations were made by
using Statistica 9.1. package (Stat Soft, Tulsa, Oklahoma, USA). One-way analyses of
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variance were applied. The significance of differences was estimated with Duncan test
at the critical significance level of p < 0.05.
Results and discussion
Basic chemical composition
The lowest content of dry matter was determined in leaves of wild garlic as compared to other evaluated leaves. The highest content of this parameter was determined
in varieties ‘Mega’ and ‘Jankiel’ (p < 0.05). The lowest content of protein was found in
wild garlic leaves compared to other examined varieties (p < 0.05). Leaves of garlic
were characterized by low content of fat (range from 1.6 g·kg-1 of fresh matter to
5.6 g·kg-1 f.m.). The higher content of this compound was found in leaves of wild garlic and the lowest one in ‘Huzar’ and ‘Zawrat’ varieties (p < 0.05). Total carbohydrates
content was lowest in wild garlic leaves compared to rest examined varieties. The
highest content of total carbohydrates was determined in ‘Mega’ variety (p < 0.05).
Content of the dietary fibre was determined in range 26.9 ÷ 57.0 g·kg-1 f.m. The highest content of this compound was determined in the ‘Mega’ variety . The lowest level
of fibre was found in wild garlic variety (p < 0.05). The lowest content of ash was
found in the leaves of ‘Arkus’ variety and the highest one in ‘Zawrat’ (p < 0.05)
(Tab. 1).
Table 1.
Tabela 1.

Content of nutrient components in different garlic’s leaves varieties (in fresh matter) [g·kg-1]
Zawartość składników odżywczych w liściach różnych odmian czosnku (w świeżej masie)
[g·kg-1]

Variety
Odmiana

Dry matter
Sucha masa

Protein
Białko

Fat
Tłuszcz

‘Harnaś’
‘Ornak’
‘Mega’
‘Arkus’
‘Jankiel’
‘Huzar’
‘Zawrat’
Wild garlic

118.9 cd ± 4.8
132.5d ± 8.2
157.4e ± 3.1
100.7b ± 0.2
152.1e ± 7.2
113.2c ± 1.5b
134.4d ± 1.8
79.0a ± 4.1

22.8d ± 0.5
28.0g ± 0.1
25.9e ± 0.4
26.7f ± 0.2
35.7h ± 0.2
22.5c ± 0.2
20.9b ± 0.1
13.7a ± 0.2

2.4d ± 0.0
2.5e ± 0.0
2.8f ± 0.0
1.8b ± 0.0
1.9c ± 0.0
1.6a ± 0.0
1.6a ± 0.0
5.6g ± 0.0

Total
carbohydrates
Weglowodany
ogółem
79.6d ± 5.9
89.0e ± 0.3
116.5h ± 9.7
61.3b ± 4.7
105.6g ± 1.1
78.0c ± 6.4
102.5f ± 8.9
50.8a ± 3.6

Fibre
Błonnik
43.4e ± 0.7
40.2c ± 0.1
57.0h ± 0.9
33.7b ± 0.3
42.9d ± 1.0
47.1g ± 0.6
47.0f ± 0.6
26.9a ± 0.5

Minerals as ash
Związki
mineralne jako
popiół
14.1g ± 0.0
13.1f ± 0.1
12.2e ± 0.0
10.9c ± 0.0
8.9a ± 0.1
11.1d ± 0.0
9.4b ± 0.0
8.9a ± 0.1

Objaśnienia: / Explanatory notes:
Table shows mean values and standard deviation / W tabeli przedstawiono wartości średnie ± odchylenia
standardowe; n = 3. Mean values shown in columns and denoted by different letters are statistically significant (p < 0.05) / Wartości średnie przedstawione w kolumnach i oznaczone różnymi literami różnią się
statystycznie istotnie (p < 0.05).
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Vitamin C, phenolic compounds content and antioxidant activity
The highest content of vitamin C was determined in leaves of ‘Harnaś’ variety
compared to other examined leaves. The lowest level of vitamin C was determined in
leaves of wild garlic (p < 0.05). The significantly highest content of phenolic compounds was determined in leaves of ‘Arkus’ variety compared to other ones. The significantly lowest level of phenolic compounds was determined in ‘Ornak’ variety compared to other examined varieties (p < 0.05). The highest antioxidant activity was
determined in the leaves of ‘Zawrat’ variety compared to leaves of the ‘Harnaś’,
‘Ornak’, ‘Mega’ and wild garlic varieties (p < 0.05) (Tab. 2).
Table 2.
Tabela 2.

Content of vitamin C, total phenolic components and antioxidant activity of different garlic’s
leaves varieties (in fresh matter)
Zawartość witaminy C, fenoli ogółem i aktywność przeciwutleniająca liści różnych odmian
czosnku (w świeżej masie)

Variety
Odmiana

Vitamin C
Witamina C
[mg·kg-1]

Total phenolic components CGA
Fenole ogółem jako kwas
chlorogenowy
[mg·kg-1]

Antioxidant activity
Aktywność
przeciwutleniająca
[mmol TEAC·kg-1]

‘Harnaś’

459.7g ± 26.0

649.5d ± 9.0

27.43bc ± 1.14

‘Ornak’

98.8cd ± 5.1

335.3a ± 01.6

26.96b ± 1.63

‘Mega’

75.4ab ± 5.3

849.3e ± 55.0

28.12bc ± 0.59

‘Arkus’

83.5bc ± 14.2

1895.1f ± 30.7

29.22cd ± 1.33

‘Jankiel’

125.0e ± 0.0

400.4b ± 15.2

28.74bcd ± 0.74

‘Huzar’

148.5f ± 18.7

827.6e ± 62.0

28.66bcd ± 1.48

‘Zawrat’

106.3de ± 5.2

579.1c ± 17.6

30.14d ± 0.72

Wild garlic

56.1a ± 5.3

529.7c ± 23.5

24.98a ± 0.11

Explanatory notes as in Tab. 1. / Objaśnienia jak w tab. 1.

Mineral compounds content
The significantly highest content of calcium was determined in the leaves of
‘Harnaś’ variety compared to other examined varieties (p < 0.05). The significantly
lowest level of calcium was determined in ‘Jankiel’ variety compared to the other
leaves (p < 0.05). The significantly highest level of potassium, magnesium, iron and
zinc was found in the leaves of wild garlic compared to other varieties (p < 0.05). The
significantly highest content of sulphur was found in leaves of ‘Ornak’ variety com-
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pared to other ones (p < 0.05). The lowest content of sulphur was determined in the
leaves of ‘Huzar’ variety compared to the other varieties (p < 0.05) (Tab. 3).
Table 3.
Tabela 3.

Content of macro- and microelements in different garlic’s leaves varieties (in dry matter)
Zawartość makro- i mikroelementów w liściach różnych odmian czosnku (w suchej masie)

Variety
Odmiana

Calcium / Ca Potassium / K
[g·kg-1]
[g·kg-1]

Magnesium /
Mg
[g·kg-1]

Sulphur / S
[g·kg-1]

Iron / Fe
[mg·kg-1]

Zinc / Zn
[mg·kg-1]

‘Harnaś’

28.96e ± 0.47

23.28d ± 0.65

0.86a ± 0.03

5.39d ± 0.10

58.94b ± 1.03

9.79a ± 0.04

‘Ornak’

17.79c ± 0.39

22.38d ± 0.53

1.32c ± 0.01

6.22e ± 0.12

83.61c ± 1.15 13.78a ± 0.80

‘Mega’

13.45b ± 0.01

15.92a ± 1.56

1.13b ± 0.14

5.10d ± 0.11

85.71c ± 0.01 12.32a ± 0.27

‘Arkus’

25.33d ± 0.22

20.47c ± 0.18

1.06b ± 0.01

4.35c ± 0.05

61.51b ± 0.01 11.71a ± 0.25

‘Jankiel’

7.55a ± 0.08

17.94b ± 0.18

0.85a ± 0.01

3.06b ± 0.01

34.38a ± 0.31 10.60a ± 0.07

‘Huzar’

18.73c ± 0.1

27.99d ± 0.35

0.86a ± 0.02

2.41a ± 0.02

58.41b ± 1.00

‘Zawrat’

12.50b ± 0.38 17.35ab ± 0.47

1.13b ± 0.02

3.33b ± 0.09

79.67c ± 3.95 11.32a ± 0.31

1.72d ± 0.03

5.08d ± 0.03

Wild garlic 13.44b ± 0.02

34.64f ± 1.21

230.34d ±
9.55

9.32a ± 0.09

58.76b ± 7.14

Table shows mean values and standard deviation/ W tabeli przedstawiono wartości średnie ± odchylenia
standardowe; n = 3. Mean values shown in columns and denoted by different letters are statistically significant (p < 0.05) / Wartości średnie przedstawione w kolumnach i oznaczone różnymi literami różnią się
statystycznie istotnie (p < 0.05).

The content of dry matter in different leaves of the garlic was in the range 79.0 ÷
157.4 g·kg-1. Results obtained in this study are similar to Dyduch and Najda [11] data.
These authors reported that the dry matter in leaves of garlic was in the range 10.7 ÷
15.8 %. The content of proteins was in the range 13.7 ÷ 35.7 g·kg-1 f.m. In comparison
to parsley leaves 14.0 g·kg-1 the level of the proteins in garlic’s leaves is similar. Additionally in comparison to other vegetables for Allium family the level of proteins is in
similar range, for example leek roots contains 22.0 g·kg-1 f.m. and chives – 14.0 g·kg-1
f.m.. On the other hand the content of proteins was lower compared to the garlic cloves
(64.0 g·kg-1 f.m. ÷ 92.6 g·kg-1 f.m.) [15, 19, 23].
The content of crude fat in leaves of different varieties of garlic was low (1.6 ÷
5.6 g·kg-1 f.m.). The highest content of crude fat was determined in leaves of wild garlic. Compared to the onion and leek roots (4.0 g·kg-1 f.m., 8.0 g·kg-1 f.m. respectively),
garlic leaves have lower content of this component.
The level of total carbohydrates in leaves of different varieties was in the range
50.8 ÷ 116.5 g·kg-1 f.m. Dyduch and Najda [11] reported higher content of total carbohydrates in leaves of autumn garlic cultivated from the air bulbs i.g. 188.2 ÷
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215.2 g·kg-1 f.m. Garlic leaves have lower content of total carbohydrates compared to
garlic cloves (260 ÷ 320 g·kg-1 f.m.) [20].
The content of dietary fibre was in the range 26.9 ÷ 57.0 g·kg-1 f.m. These results
are different form data published by Dyduch and Najda [11] which showed that content
of fiber in leaves of garlic was in the range 13.7 ÷ 16.0 g·kg-1 f.m. Garlic leaves are
also the source of vitamin C and phenolic compounds. The level of vitamin C was in
the range 56.1 ÷ 459.7 mg·kg-1 f.m. These results are different from data published by
Dyduch and Najda [11] which reported that content of vitamin C in leaves of garlic
was in the range 71.6 ÷ 85.1 mg·kg-1 f.m. As compared to the chives 310 mg·kg-1 f.m.
the level of vitamin C in leaves of garlic is similar [19]. On the other hand Kmiecik and
Lisiewska [18] showed that chive leaves contained about two times less vitamin C of
edible parts. The amount of phenolic components depended on the variety of garlic’s
leaves. The highest level of these compounds was determined in ‘Arkus’ variety. This
result is similar to data published by Mahmutovic et al. [23]. These authors reported
that the level of phenolic components in leaves of autumn garlic was 1970 mg·kg-1.
They also reported higher content of polyphenols in leaves of spring and wild garlic
(1490 mg·kg-1, 1280 mg·kg-1 respectively). The content of phenolic components in
leaves of different varieties used in our studies was lower that the level of these compounds in cloves. Some authors reported that garlic cloves contained 4000 ÷
5500 mg·kg-1 f.m. polyphenols [22]. According to Oszmiański et al. [28] the
kaempferol derivatives were found to be predominant in yellow leaves
(2362.96 mg/100 g d.m.), followed by green leaves (1856.31 mg/100 g of d.m.) of A.
ursinum. These results are different from data published by Błażewicz-Woźniak and
Michowska [6]. They reported that dependent upon the ecotype, the sum of all flavonoids and O-dihydroxyphenyls varied from 318.5 and 788.2 mg/ 100 g of leaf d.m. of
‘Dukla’ ecotype to 342.9 and 709.0 mg/100 g of leaf d.m. in ‘Roztocze’ ecotype, respectively. Nencini et al. [25] reported that polyphenol content in leaves of three Allium species growing wild in Italy and two clones of Allium sativum L. ranged from
0.41 mg of GAE/g fresh weight to 0.59 mg of GAE/g fresh weight and was generally
directly correlated with the antioxidant/antiradical activity. In our study we did not
show this correlation. Rice-Evans [35] has explained that differences in activity among
and within various classes of polyphenols result from their chemical structure and individual ability to transfer a hydrogen atom to a radical. The Folin-Ciocialteau method is
a routine and commonly used to determine polyphenols. According to Prior et al. [33]
this method is characterized by great simplicity and usability to a standard biological
materials. It seems necessary to add that the disadvantage of this method is the low
specificity. Folin-Ciocialteau reagent reacts with many compounds include sugars,
ascorbic acid, amino acids and proteins, thereby increasing the result of the analysis of
phenolic compounds.
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Antioxidant activity of methanolic extracts of garlic was in the range 24.98 ÷
29.22 mmol TEAC·kg-1. In available literature there is a lack of data concerning antioxidant capacity of garlic leaves extract. Compared to the antioxidant activity of extracts prepared form fresh garlic cloves the antioxidant activity showed as the percentage of scavenged of free radicals was lower (mean for all varieties 48 %). There was
no general differences in the antioxidant activity despite the differences between the
content of total polyphenols and vitamin C, among the varieties of garlic. Antioxidant
capacity is affected by mentioned antioxidants and another ones which were not detected, for example beta-carotene and chlorophyll. Gorinstein et al. [14] reported that
the percentage of scavenged of free radicals for fresh cloves was 68.9 %. Nencini et al.
[25] reported that leaves of tested clones of Allium sativum seem to have higher antioxidant capability than the bulbs, and what is more garlic exhibited very low antioxidant
power in comparison with species growing wild.
The level of minerals compounds in leaves of garlic was varied. Albeit the leaves
of wild garlic had the highest level of potassium, magnesium, iron and zinc. ‘Harnaś’
variety had the highest content of calcium. Leaves of ‘Ornak’ variety had highest level
of magnesium, sulphur and zinc compared to the other cultivars (Tab. 3).
Compared to the content of selected minerals in cloves of garlic the leaves are
better source of calcium. Haciseferogullari et al. [15] reported that in garlic cloves the
content of calcium was 0.36 g·kg-1 f.m. The level of potassium and magnesium in our
study are comparable with content of these compounds in cloves of garlic reported by
Haciseferogullari et al. [15].
The content of sulphur in leaves of garlic was in the range 2.41 d.m. ÷ 6.22 g·kg-1
d.m. Muradic et al. [24] reported that the leaves of garlic contained similar level of
sulphur. Additionally these authors did not report differences in content of this mineral
in leaves and cloves. Arzanlou and Bohloodi [2] reported that green parts of garlic are
good source of allicin.
Conclusions
1. Leaves of wild garlic had the significantly lowest amount of dry matter, proteins,
total carbohydrates (including dietary fiber), ash, vitamin C, and antioxidant activity, but the highest level of crude fat, potassium, magnesium, iron and zinc as compared to winter and spring varieties.
2. At the same time, in most cases there were no significant differences in the level of
basic chemical components, antioxidants, antioxidant activity and in the amount of
minerals between winter and spring varieties as well as between winter varieties.
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PODSTAWOWY SKŁAD CHEMICZNY, ZAWARTOŚĆ MIKRO- I MAKROELEMENTÓW
ORAZ WŁAŚCIWOŚCI PRZECIWUTLENIAJĄCE LIŚCI RÓŻNYCH ODMIAN CZOSNKU
POLSKIEGO POCHODZENIA
Summary
Celem badań było porównanie podstawowego składu chemicznego, zawartości mikro- i makroskładników, aktywności przeciwutleniającej w liściach czosnku odmian ozimych i jarej otrzymanych
z firmy POLAN (Kraków, Polska), a także w liściach czosnku niedźwiedziego. Analizowano zawartość:
suchej masy, białka, tłuszczu, węglowodanów ogółem, błonnika pokarmowego oraz popiołu standardowymi metodami AOAC, jak również zawartość wybranych składników mineralnych metodą ASA. Oznaczono także zawartość witaminy C (metodą Tillmansa), polifenoli metodą Folina-Ciocaltea’a. Wykonano
ponadto oznaczenie zdolności eliminowania wolnego rodnika ABTS•+ metodą Re i wsp.
Liście czosnku niedźwiedziego charakteryzowały się istotnie najmniejszą zawartością suchej masy
(79,0 g·kg-1), białka (13,7 g·kg-1), węglowodanów (50,8 g·kg-1), błonnika pokarmowego (26,9 g·kg-1),
popiołu (8,9 g·kg-1), witaminy C (956,1 mg·kg-1) i najmniejszą aktywnością przeciwutleniającą
(25,0 mmol TEAC·kg-1), ale największą zawartością tłuszczu surowego (5,6 g·kg-1), potasu (34,6 g·kg-1),
magnezu (1,72 g·kg-1), żelaza (230,3 mg·kg-1) i cynku (58,8 mg·kg-1) w stosunku do czosnku odmian ozimych i odmiany jarej. Równocześnie nie stwierdzono jednoznacznych różnic w składzie podstawowym
(białko 20,9 ÷ 35,7 g·kg-1, tłuszcz 1,6 ÷ 2,8 g·kg-1, węglowodany ogółem 61,3 ÷ 116,5 g·kg-1, błonnik 33,7
÷ 57.0 g·kg-1, popiół 8.9 ÷ 14.1 g·kg-1), poziomie przeciwutleniaczy (witamina C 75,4 ÷ 459,7 mg·kg-1,
polifenole 335,3 ÷ 1895,1 mg·kg-1), aktywności antyoksydacyjnej (27,0 ÷ 30,1 mmol TEAC·kg-1)
i poziomie składników mineralnych (wapń: 7,55 ÷ 28,9 g·kg-1, potas: 15,9 ÷ 28,0 g·kg-1, magnez: 0,85 ÷
1,32 g·kg-1, siarka: 2,41 ÷ 6,22 g·kg-1, żelazo: 34,4 ÷ 85,7 mg·kg-1, cynk: 9,32 ÷ 13,8 mg·kg-1) pomiędzy
odmianami ozimymi a odmianą wiosenną, jak również pomiędzy odmianami zimowym.
Key words: liście czosnku, czosnek niedźwiedzi, skład chemiczny, fenole ogółem, witamina C 

