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Searching for new plant raw material with antioxidant activity is still actual. This study was aimed 
to evaluate the antioxidant potential of selected plants from Fabaceae: Coronilla varia L., Desmodium 
canadense (L.) DC., Glycyrrhiza glabra L., Lathyrus grandiflorus Sibth. & Smith, Lespedeza bicolor Turcz., 
Onobrychis arenaria (Kit.) D.C., O. grandis Lip., Trifolium ambiguum Bieb., T. pannonicum Jacq., T. rubens 
L. cv. Skif-1 at the flowering stage. Raw material was collected from the experimental collections of M.M. 
Gryshko National Botanical Garden of the NAS of Ukraine (NBG) in the stage of flowering. Determination 
of the antioxidant activity of investigated plants conducted by DPPH free radical scavenging activity 
according to Brand-Williams et al. (1995). The total antioxidant activity of plant whole above-ground 
part of methanol extracts was from 62.78 (Coronilla varia) to 89.99 (Glycyrrhiza glabra) % and water 
extracts from 51.28 (Onobrychis grandis) to 90.35 (Lespedeza bicolor) %. Leaf extracts exhibited 
DPPH scavenging activity in methanol extracts from 63.17 (Trifolium ambiguum) to 93.08 (Onobrychis 
arenaria) % and water extracts from 57.62 (Coronilla varia) to 95.36 (Lathyrus grandiflorus) %. Stem 
extracts of investigated plants showed inhibition in methanol extracts from 35.04 (Coronilla varia) 
to 90.51 (Glycyrrhiza glabra) % and water extracts from 20.35 (Coronilla varia) to 77.52 (Lathyrus 
grandiflorus) %. DPPH scavenging activity of these plants depended on species and part of plants. Thus, 
plants from Fabaceae family are a potential source of antioxidant activity that can be used for deep 
pharmacological investigations for food science.
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Introduction
The study of the antioxidant capacity of plants and finding new sources is an important 
direction in biological science. Natural antioxidants are widely distributed in the plant world 
and are represented by different classes of compounds with numerous biological activities 
(Xu et al., 2017). Screening of new natural sources provides an opportunity to expand the 
range of new products with antioxidant activity. In this case, the Fabaceae Lindl. family 
has numerous representatives with a spectrum of biological activities that can be used. 
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Many species from Fabaceae plants (Legumes) are known as high-quality feed for livestock 
such as Medicago sativa L. and Trifolium pratense L. also, a rich source of phytoestrogens, 
nonsteroidal compounds with beneficial effect (Tucak et al., 2018). Legumes are a good source 
of nutrients such as proteins, carbohydrates, dietary fibers, micronutrients, vitamins, fatty 
acids (Guttiérez-Uribe et al., 2016). Some representatives from Fabaceae well-known forage 
plants with a high content of polyphenol compounds and antioxidant activity (Shymanska 
et al., 2018; Vergun et al., 2020). The screening of some legumes plants determined the 
antimicrobial activity against gram-positive bacteria, Candida albicans, Aspergillus niger and 
Pseudomonas aeruginosa (Rosado-Vallado et al., 2000). Most of the Fabaceae plants are used 
as medicinal plants against numerous diseases such as asthma, gonorrhea, ulcer, diabetes, 
kidney disease, rheumatism, stomach trouble, colic, etc. (Mahbubur and Parvin, 2014). There 
are numerous pharmacological properties of these plants studied among that contraceptive 
(Sethi et al., 2017), antiallergic, antimalarial, anticancer, analgesic, aphrodisiac, anti-rheumatic, 
anthelmintic, diuretic, antiseptic, insecticidal, toxic, etc. (Jahan et al., 2019).

Important chemical components from the plants of this family are flavonoids, coumarins, 
alkaloids, tannins (Ferreira Macêdo et al., 2018). Some plants, such as Lathyrus species, can 
be considered as ornamental plants (Güneş, 2019). The antioxidant activity of some Fabaceae 
species such as Lathyrus binatus, Trifolium pannonicum (Gođevac et al., 2008), Glycyrrhiza 
glabra (Hussein and Iqbal, 2019) was studied.

This study aimed to evaluate the antioxidant potential of selected Fabaceae plants and to 
compare this parameter in different parts of plants. The results of this assessment are essential 
for further pharmacological study. 

Materials and methodology

Biological material
It was investigated some representatives from the Fabaceae Lindle.: Coronilla varia L., 
Desmodium canadense (L.) D.C., Glycyrrhiza glabra L., Lathyrus grandiflorus Sibth. & Smith, 
Lespedeza bicolor Turcz., Onobrychis arenaria (Kit.) D.C., O. grandis Lip., Trifolium ambiguum 
Bieb., T. pannonicum Jacq., T. rubens L. cv. Skif-1. An experiment carried out during 2018–2019 
at the laboratory of Cultural Flora Department of M.M. Gryshko National Botanical Garden 
of the N.A.S. of Ukraine. Plants samples took at the flowering stages and dried at 45 ℃ for 
72 hours. All investigated plants are perennial.

DPPH scavenging activity determination
1 g of dried and milled plant raw extracted in the 25 ml of solvent (methanol and water) 
for 24 hours. After the filtration procedure obtained extracts used to determined antiradical 
activity on a spectrophotometer Unico UV 2800 (Russia). A working solution of 2.2-diphenyl-
1-picrylhydrazyl (DPPH) prepared the following way: 25 mg of radical dissolved in 100 ml 
of methanol. Obtained radical’s solution dissolved in 10 times till optical density was in the 
range of 0.700–0.800. The procedure of measuring was conducted by Brand-Williams et al. 
(1995). 3.9 ml of radical solution mixed with 100 µl of plant extract and put for 10 min in the 
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dark. During the procedure of measuring on a spectrophotometer at a wavelength of 515 nm 
used value of radical solution and value of the radical solution with the sample. Obtained 
results expressed in percentages. 

Statistical analysis
The mean values of three replicates and the standard deviation are given. Data submitted with 
ANOVA and differences between means compared using the Tukey-Kramer test (α = 0.05).

Results and discussion
There are numerous methods to determine the antioxidant activity, among which the DPPH 
scavenging activity has been found as simple, inexpensive, and allows to evaluate of the antioxidant 
potential at the screening process. However, it is necessary to consider that one method can’t be 
universal for all plants (Kedare and Singh, 2011). This method is based on the reaction discoloration 
of radical (2.2-diphenyl-1-picrylhydrazyl) solvent by plant extract (Alam et al., 2013). In this 
study, different plant parts of selected plants were used to extract two solvents.

Coronilla varia is a perennial legume used for cardio-tonic, diuretic, prostate diseases. 
Coumarins and glycosides were isolated from this species and raw demonstrated antimicrobial 
and insecticidal effects (Al-Snafi, 2016).

The free radical scavenging activity of Coronilla varia methanol extracts was from 35.04 
(stems) to 87.05 (leaves) % (Figure 1). In the water extracts, this parameter was from 20.35 
(stems) to 65.54 (inflorescences). Renda et al. (2019) determined in methanol extracts 
(25–100 µg/ml) of C. varia the DPPH scavenging activity from 9.89 to 39.40% and in water 
extracts from 8.64 to 27.31% depending on initial concentration. Also, in this study detected 
for methanol extracts of C. orientalis the DPPH antioxidant activity from 12.59 to 41.91% and 
for water extracts from 8.14 to 20.45%. 

Figure 1 DPPH scavenging activity of Coronilla varia L. at the stage of the flowering (means in columns 
followed by different letters are different at p <0.05. Each value represents the mean of three 
independent experiments (±SD))
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The methanol extracts of Desmodium canadense demonstrated inhibition of radical 
solution from 60.01 (stems) to 85.66 (whole above-ground part) % (Figure 2). Tsai et 
al. (2011) investigated ten species of Desmodium genus and found a high content of 
phenolic compounds in some species (D. sequax) that correlated with antioxidant activity. 
Venkatachalam and Muthukrishnan (2012) determined the DPPH scavenging activity of 
different concentration extracts of D. gangeticum from 25.12 to 54.14%. Ayoola et al. (2018) 
identified in leaf extracts radical scavenging activity of 3.17–91.3%, and in stem extracts of 
2.87–61.65%. D. canadense leaf extracts are a source of polyphenol compounds (flavonoids 
and phenolic acids) with high antioxidant activity by Trolox equivalent methods (Vergun et 
al., 2019). 

Figure 2 DPPH scavenging activity of Desmodium canadense (L.) D.C. at the stage of the flowering (means 
in columns followed by different letters are different at p <0.05. Each value represents the mean 
of three independent experiments (±SD))

The study of Glycyrrhiza glabra showed the presence of alkaloids, glycosides, carbohydrates, 
phenolic compounds, proteins, etc. Plant raw exhibited antidepressant, antimicrobial, 
anticancer, antioxidant, anti-inflammatory, antidiabetic, hypolipidemic, etc. (Al-Snafi, 
2018). Traditionally, this plant is recommended as prophylaxis of gastric and duodenal 
ulcers, dyspepsia (Harwansh et al., 2011), effective against vitiligo (Herath et al., 2018). 
Pharmacological activity appeared against various microorganisms, parasites, viruses (Batiha 
et al., 2020). Biological activities of this species have studied basically with roots as useful raw 
(Chopra et al., 2013). The essential oil of this plant also characterized by numerous biological 
activities such as antioxidant, anticancer, antifungal, etc. (Ali, 2013).

The free radical scavenging activity of methanol extracts of Glycyrrhiza glabra was from 
89.99 (whole above-ground part) to 91.58 (leaves) % (Figure 3). In the water extracts, 
this activity was from 75.79 (stems) to 91.61 (inflorescences) %. Al-Snafi (2018) 
determined in methanol extracts of roots the inhibition of DPPH radical 67.22%. 
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Figure 3 DPPH scavenging activity of Glycyrrhiza glabra L. at the stage of the flowering (means in 
columns followed by different letters are different at p <0.05. Each value represents the mean 
of three independent experiments (±SD))

Lathyrus species are known as a source of protein, but few of them are cultivated as food plants. 
Raw of them also contains flavonoids, fatty acids, proanthocyanidins, triterpene saponins, etc. 
(Heydary et al., 2015). 

The free radical scavenging activity of methanol extracts of Lathyrus grandiflorus was from 
40.07 (stems) to 84.81 (leaves) % (Figure 4). In the water extracts, this activity was from 
77.52 (stems) to 95.36 (leaves) %. Heydari et al. (2015) investigated five species of Lathyrus 
and in some cases, DPPH scavenging activity was up to 90%. 

Figure 4 DPPH scavenging activity of Lathyrus grandiflorus Sibth. & Smith at the stage of flowering 
(means in columns followed by different letters are different at p <0.05. Each value represents 
the mean of three independent experiments (±SD))
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The free radical scavenging activity of methanol extracts of Lespedeza bicolor was from 
53.54 (stems) to 92.07 (inflorescences) % and water extracts from 70.06 (stems) to 
92.55 (leaves) % (Figure 5). Lee et al. (2016) investigated extracts of this plant and 
established the anti-inflammatory, depigmentation, and antioxidant activity effect. Besides 
the antioxidant effect, L. bicolor extracts demonstrated antifungal and antimicrobial 
activities (Sami, 2017).

Figure 5 DPPH scavenging activity of Lespedeza bicolor Turcz. at the stage of flowering (means in 
columns followed by different letters are different at p <0.05. Each value represents the mean 
of three independent experiments (±SD))

The free radical scavenging activity of methanol extracts of Onobrychis arenaria was from 
63.08 (stems) to 93.08 (leaves) % (Figure 6). In the water extracts, this activity was from 
59.85 (stems) to 89.85 (leaves) %. In methanol extract of O. grandis determined DPPH 
scavenging activity from 37.39 (stems) to 86.31 (inflorescences) %, in water extracts from 
31.31 (stems) to 86.01 (leaves) %. Karamian and Asadbegy (2016) detected in methanol 
extracts of O. viciifolia, O. melanotria and O. sosnovskyi inhibition of DPPH as 92.70, 92.27 and 
91.38%, respectively. 

Al-Snafi (2018) determined in methanol extracts of roots the inhibition of DPPH radical 
67.22%. 

The methanol extracts of Trifolium ambiguum exhibited the DPPH scavenging activity from 
28.02 (stems) to 94.07 (inflorescences) % and water extracts from 41.84 (stems) to 93.33 
(inflorescences) % (Figure 7). T. pannonicum showed scavenging activity in methanol extracts 
from 75.48 (stems) to 88.24 (inflorescences) % and in water extracts from 38.76 (stems) 
to 88.24 (whole above-ground part). In methanol extracts of T. rubens determined DPPH 
scavenging activity from 24.85 (stems) to 84.45 (inflorescences) % and in water extracts from 
47.56 (stems) to 74.0 (whole above-ground part) %.
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Figure 6 DPPH scavenging activity of Onobrychis arenaria (Kit.) D.C. (OA) and O. grandis Lip. (OG) at the 
stage of flowering (means in columns followed by different letters are different at p <0.05. Each 
value represents the mean of three independent experiments (±SD))

Figure 7 DPPH scavenging activity of Trifolium ambiguum Bieb. (TA), T. pannonicum Jacq. (TP) and 
T. rubens L. cv. Skif-1 (TR) at the stage of flowering (means in columns followed by different 
letters are different at p <0.05. Each value represents the mean of three independent 
experiments (±SD))
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The study of other Fabaceae species Indigofera tinctoria L. showed the antioxidant activity by 
DPPH of water extracts was 52.08% (Srinivanasan et al., 2016). 

Conclusions
Different extracts of crops from the Fabaceae family collected in the M.M. Gryshko National 
Botanical Garden exhibited an antioxidant potential. It’s should be concluded that the 
scavenging activity of these plants depended on species and part of plants. The total 
antioxidant activity of plant whole above-ground part was lowest in methanol extracts of 
Coronilla varia and highest in Glycyrrhiza glabra and the minimal result showed water 
extract of Onobrychis grandis and maximal Lespedeza bicolor. Leaf extracts exhibited 
a minimal value of DPPH scavenging activity in methanol extracts of Trifolium ambiguum 
and maximum in Onobrychis arenaria and water extracts Coronilla varia and Lathyrus 
grandiflorus, respectively. Stem extracts of investigated plants showed the lowest inhibition 
in methanol extracts for Coronolla varia and highest for Glycyrrhiza glabra and in water 
extracts Coronolla varia and Lathyrus grandiflorus, respectively. Plants from the Fabaceae 
family are a potential source of antioxidant activity that can be used for deep pharmacological 
investigations for food science.

Acknowledgements
The publication was prepared with the active participation of researchers in international 
network AgroBioNet. 

References 
ALAM, N.MD., BRISTI, J., RAFIQUZZAMAN, MD. 2013. Review on in vivo and in vitro methods evaluation 

of antioxidant activity. In Saudi Pharmaceutical Journal, vol. 21, p. 143–152. https://dx.doi.
org/10.1016/j.jsps.2012.05.002

ALI, E.M. 2013. Phytochemical composition, antifungal, antiaflatoxigenic, antioxidant and anticancer 
activities of Glycyrrhiza glabra L. and Matricaria chamomilla L. In Journal of Medicinal Plants 
Research, vol. 7(29), p. 2197–2207. https://doi.org/10.5897/JMPR2013.5134

AL-SNAFI, A.E. 2016. The pharmacological and toxicological effects of Copronilla varia and Coronilla 
scorpioides: a review. In The Pharmaceutical and Chemical Journal, vol. 3(2), p. 105–114. 

AL-SNAFI, A.E. 2018. Glycyrrhiza glabra: a phytochemical and pharmacological review. In I.O.S.R. Journal 
of Pharmacy, vol. 8, no. 6, p. 1–17. 

AYOOLA, G., EZE, S.O., JOHNSON, O.O., ADEYEMI, D.O. 2018. Phytochemical screening, antioxidant, 
antiulcer and toxicity studies on Desmodium adscendens (Sw) DC. In Tropical Journal of 
Pharmaceutical Research, vol. 17(7), p. 1301–1307. https://doi.org/10.4314/tjpr.v17i7.11

BATIHA., G.S., DESHBISHY, A.M., EL-MLEEHI, A., ABDEL-DAIM, M.M., DEVKOTA., H.P. 2020. Traditional 
uses, bioactive chemical constituents, and pharmacological and toxicological activities of Glycyrrhiza 
glabra L. (Fabaceae). In Biomolecules, vol. 10(3), 352. https://doi.org/10.3390/biom10030352

BRAND-WILLIAMS, W., CUVELIER, M.E., BE.SET., C. 1995. Use of free radical method to evaluate 
antioxidant activity. In LWT – Food Science and Technology, vol. 28, p. 25–30.

CHOPRA., P.K.P.G., SARAF, D.B., INAM., S., SUJATA., S.D. 2013. Antimicrobial and antioxidant activities 
of methanol extract roots of Grycyrrhiza glabra and HLPC analysis. In International Journal of 
Pharmacy and Pharmaceutical Sciences, vol. 5(2), p. 157–160.



Vergun, O., Shymanska, O., Fishchenko, V., Rakhmetov, D. 
Agr.bio.div. Impr. Nut., Health Life Qual., 2020, 124–133

– 132 – 

FERREIRA MACÊDO, M.J., ALVES RIBEIRO, D., de OLIVEIRA SANTOS, M., GONÇALVES de MACÊDO, 
D., GONÇALVES FERREIRA MACÊDO, J., VILAR de ALMEIDA, B., SARAIVA, M.E., SOARES de 
LACERDA, M. N., de ALMEIDA SOUSA, M.M. 2018. Fabaceae medicinal flora with theraupeutic 
potential in Savanna areas in the Chapada do Araripe, Northeastern Brazil. In Revista Brasiliera de 
Farmacognosia, vol. 28, p. 738–750. https://doi.org/10.1016/j.bjp.2018.06.010

GOĐEVAC, D., ZDUNIĆ, G., ŠAVIKIN, K., VAJS., V., MENKOVIĆ, N. 2008. Antioxidant activity of nine 
Fabaceae species growing in Serbia and Montenegro. In Fitoterapia, vol. 79, p. 185–187. https://
doi.org/10.1016/j.fitote.2007.10.001

GÜNEŞ, F. 2019. Naturally grow in Turkey some species of Lathyrus L. (Wild pea, Fabaceae) can be 
used as ornamental. In International Journal of Invironmental Research and Technology, vol. 2(3), 
p. 163–168. 

GUTTIÉRREZ-URIBE, J.A., GUAJARDO-FLORES, D., LÓPEZ-BARRIOS, L. 2016. Legumes in 
the diet. Encyclopedia of Food and Health, p. 539–543. https://doi.org/10.1016/
B978-0-12-384947-2.00420-7

HARWANSH, R.K., PATRA., K.C., PARETA., S.K., SINGH., J., BISWAS., R. 2011. Pharmacological studies of 
Glysyrrhiza glabra: a review. In Pharmacologyonline, vol. 2, p. 1032–1038. 

HERATH., P.M., VIJITA., P., PIRATHEEPKUMAR, R. 2018. Effectiveness of root of Glycyrrhiza glabra on 
vitiligo. In IOSR Journal of Pharmacy, vol. 8(6), p. 19–29. 

HEYDARI, H., SALTAN, G., BAHADIR ACIKARA, O., YILMAZ, S., ÇOBAN, T., TEKIN, M. 2015. Antioxidant 
activity of five Lathyrus L. species growing in Turkey. In Turkish Journal of Pharmacological Sciences, 
vol. 12(3), p. 369–376. 

HUSSEIN., F., IQBAL., I. 2019. Nutritional and therapeutic potential of Glysyzzhiza glabra L. roots. In 
Asian Journal of Medical and Biological Research, vol. 5(4), p. 265–270. https://doi.org/10.3329/
ajmbr.v5i4.45263

JAHAN, I., RAHMAN, M.A., HOSSAIN, M.A. 2019. A review on poisonous plants of Fabaceae occurring in 
Bangladesh and their medicinal value. In Journal of Medicinal Plants Studies, vol. 7(4), p. 186–188. 

KARAMIAN, R., ASADBEGY, M. 2016. Antioxidant activity, total phenolic and flavonoid contents of 
three Onobrychis species from Iran. In Pharmaceutical Sciences, vol. 22, p. 112–119. https://doi.
org/10.15171/PS.2016.18

KEDARE, S.B., SINGH, R.P. 2011. Genesis and development of DPPH method of antioxidant assay. 
In Journal of Food Science and Technology, vol. 48(4), p. 412–422. https://doi.org/10.1007/
s13197-011-09251-1

LEE, S.J., HOSSAINE, A,M.D., PARK, S.C. 2016. A potential anti-inflammation activity and depigmentation 
effect of Lespedeza bicolor extract and its fractions. In Saudi Journal of Biological Sciences, vol. 23, p. 
9–14. https://dx.doi.org/10.1016/j.sj.bs.2015.01.016

MAHBUBUR, R.A.H.M., PARVIN, I.A.M. 2014. Study of medicinal uses on Fabaceae family at Rajshahi, 
Bangladesh. In Research in Plant Sciences, vol. 2(1), p. 6–8. https://doi.org/10.12691/plant-2-1-2

RENDA., G., ÖZEL, A., BARUT., B., KORKMAZ., B., YAYLI., N. 2019. The volatile chemical composition of the 
essential oil/SPME and enzyme inhibitory and radical scavenging activities of solvent extracts and 
the essential oils from Coronilla orientalis Miller and C. varia L. grows in Turkey. In Iranian Journal of 
Pharmaceutical Research, vol. 18(4), p. 1831–1842. https://doi.org/10.22037/ijpr.2019.1100802

ROSADO-VALLADO, M., BRITO-LOEZA, W., MENA-REJÓN, G.J., QUINTERO-MARMOL, E., FLORES-GUIDO, 
J.S. 2000. Antimicrobial activity of Fabaceae species used in Yucatan traditional medicine. In 
Fitoterapia, vol. 71, p. 570–573. 

SAMI, U. 2017. Methanolic extract from Lespedeza bicolor: potential candidates for natural antioxidant 
and anticancer agent. In Journal of Traditional Chinese Medicine, vol. 37(4), p. 444–451.

SETHI, J., SINGH, J., GURUNG, N., AGGARWAL, A. 2017. Medicinal plants as potential source of male 
contraceptive agents. In Madridge Journal of Pharmaceutical Research, vol. 1(1), p. 1–11. https://
doi.org/10.18689/mjpr-1000102



– 133 – 

Vergun, O., Shymanska, O., Fishchenko, V., Rakhmetov, D. 
Agr.bio.div. Impr. Nut., Health Life Qual., 2020, 124–133

SHYMANSKA, O., VERGUN., O., RAKHMETOV, D., BRINDZA, J., IVANIŠOVÁ, E. 2018. Total content of 
phenolic compounds in the ethanol extracts of Galega officinalis L. and Galega orientalis Lam. In 
Agrobiodiversity for Improving Nutrition, Health and Life Quality, vol. 1, p. 140–145. https://doi.
org/10.15414/agrobiodiversity.2017.2585-8246.140-145

SRINIVASAN, S., WANKHAR, W., RATHINASAMA, SH., RAJAN, R. 2016. Free radical scavenging potential 
and HPTLC analysis of Indigofera tinctoria L. In Journal of Pharmaceutical Analysis, vol. 6, p. 125–
131. https://dx.doi.org/10.1016/j.jpha.2015.04.003

TSAI, J.-CH., HUANG, G.-J., CHIU, T.-H., HUANG, SH.-SH., HUANG, SH.-CH., HUANG, T.-H., LAI, SH.-CH., LEE, 
CH.-Y. 2011. Antioxidant activities of phenolic components from various plants of Desmodium 
species. In African Journal of Pharmacy and Pharmacology, vol. 5(4), p. 468–476. https://doi.
org/10.5897/AJPP11.059

TUCAK., M., HORVAT., D., CUPIC., T., KRIZMANIC, G., TOMAS., V., RAVLIC., M., POPOVIC., S. 2018. Forage 
legumes as sources of bioactive phytoestrogens for use in pharmaceutics: a review. In Current 
Pharmaceutical Biotechnology, vol. 19(7), p. 537–544. https://doi.org/10.2174/1389201019666
180730165

VENKATACHALAM, U., MUTHUKRISHNAN, S. 2012. Free radical scavenging activity of ethanolic extract 
of Desmodium gangeticum. In Journal of Acute Medicine, vol. 2, p. 36–42. https://doi.org/10.1016/j.
jacme.201204.002

VERGUN., O.M., RAKHMETOV, D.B., SHYMANSKA, O.V., FISHCHENKO, V.V., IVANIŠOVÁ, E., BRINDZA., J. 
2019. Leaves extracts of selected crops as potential source of antioxidants. In Introduktsiya Roslyn 
[Plant Introduction], vol. 84(4), p. 82–88. https://doi.org/10.5281/zenodo.356626

VERGUN, O., SHYMANSKA, O., RAKHMETOV, D., GRYGORIEVA, O., IVANIŠOVÁ, E., BRINDZA, J. 2020. 
Parameters of antioxidant activity of Galega officinalis L. and Galega orientalis Lam. (Fabaceae 
Lindl.) plant raw material. In Potravinarstvo, vol. 14(1), p. 125–134. https://doi.org/10.5219/1271

XU, P.-D., LI, Y., MENG, X., ZHOU, T., ZHOU, Y., ZHENG, J., ZHANG, J.-J., LI, H.-B. 2017. Natural antioxidants in 
foods and medicinal plants: extraction, assessment and resources. In Molecular Sciences, vol. 18(1), 
96. https://doi.org/10.3390/ijms18010096


