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The antioxidant activity of Allium ursinum (AU) and Alliaria 
petiolata (AP) extracts (leaves, flowers, roots and bulb), two 
native plants from the spontaneous flora of the Macinului 
Mountains, were investigated for radical scavenging activity. 
Classical assays-reducing power (RP), 2,2-diphenyl-1-
picrylhydrazyl (DPPH), Trolox Equivalent Antioxidant 
Capacity (TEAC), as well as hydrogen peroxide (H₂O₂) and 
nitric oxide (NO) scavenging assays, reactive species 
involved in oxidative stress, were employed alongside 
electrochemical methods to assess the the antioxidant 
capacity of extracts. The highest DPPH inhibition was 
65.69% in AU flowers and 64.23% in AP roots. RP values 
ranged from 0.45 to 1.367, while TEAC results varied, 
indicating differences in phenolic and flavonoid content of 
extracts. Electrochemical analysis via cyclic voltammetry 
(CV) and the electrochemical index (EI) suggested superior 
antioxidant activity in AU, compared with AP. The EI, 
determined for dried and lyophilized leaf extracts, strongly correlated with classical antioxidant assays (Pearson >0.998), 
confirming the reliability of electrochemical approaches. These findings highlight the potential of AU and AP as antioxidant 
sources, supporting their use in gastronomy and medical applications. 

 

 
INTRODUCTION 

Oxidative stress is central to cell death from 
various signals and conditions, as reactive oxygen 
species (ROS) damage cells and tissues, 
contributing to infections and degenerative 
diseases (e.g., cardiovascular disorders, aging, 
neurodegeneration).1,2 Interest in natural 
phytochemicals sourced from berries, teas, herbs, 
oilseeds, beans, fruits, and vegetables is rising due 

to their health benefits, with flavonoid-rich diets 
linked to lower risks of heart disease, stroke, and 
cancer.3,4 Many wild plants, including understudied 
species, provide valuable antioxidants in leaves, 
flowers, roots, and bulbs; notably, Allium species 
significantly boost dietary flavonoid intake.5–8 
Given their ROS-scavenging ability, evaluating 
antioxidant capacity is key to identifying effective 
natural antioxidants. Allium ursinum (AU) (wild 
garlic), native to Europe and northern Asia,9 is 
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traditionally used as a spice and medicinal plant.10 
Its aromatic leaves, bulbs, and flowers have 
demonstrated stronger blood pressure-lowering 
effects than common garlic with extract reducing 
cholesterol and increasing HDL in rats.11 AU 
leaves are rich in sulfur compounds like allicin,12 
phenolic acids (gallic, ferulic, vanillic,  
p-coumaric)13,14 and kaempferol derivatives,15 
though their levels vary with extraction methods, 
location, and harvest time. Alliaria petiolata (AP), 
(garlic mustard) from the Brassicaceae family, is 
native to Europe and invasive in North America 
due to high seed production and resource 
monopolization.12 Its complex phytochemical 
profile featuring glycosides, flavonoids, ascorbic 
acid, arachidonic acid, cardenolides, and 
cyanogenic compounds imparts antioxidant 
properties.16 Volatile yields also vary with 
environmental factors, with fresh material yielding 
138.0–280.3 mg/kg and dried material 197.1 mg/kg 
via the Clevenger method.17 Recent studies 
highlight that polyphenol, and flavonoid contents 
differ between air-dried and lyophilized materials, 
with many plants (including AU) exhibiting 
significant antioxidant, antitumoral, antiviral, and 
antibiotic activities.xx In AU, quercetin equivalents 
exceed those in nettle and garlic mustard, and total 
phenolic content ranges from 265 to 594 mg 
GAE/100 g dried plant; antioxidant capacity 
assessed via ABTS and DPPH correlates with 
polyphenol levels.18,19,20 Considering that these 
plants have been used since ancient times in 
various traditional recipes from different regions of 
the country, this study evaluates the antioxidant 
capacity of AU (wild garlic) and AP (garlic 
mustard) species, from Romanian flora, Macin 
Mountains, using both electrochemical and 

spectrophotometric methods, considering various 
parts of the plants (leaves, roots, bulbs, flowers) 
and different drying techniques (classic drying vs 
lyophilized). 

RESULTS AND DISCUSSION 

Phenolic compounds largely contribute to 

plant-based antioxidant activity, yet high 

phenolic content does not always correlate with 

strong effects.21 Various in vitro assays evaluate 

antioxidant capacity, and combining multiple 

methods ensures accuracy.22,23 The antioxidant 

potential of hydroalcoholic extracts from these 

wild Romanian plants, investigated firstly by 
2,2-diphenyl-1-picrylhydrazyl (DPPH) radical 

scavenging, is attributed to hydrogen donation, 

making DPPH a standard test for antioxidant 

activity24. Results obtained for both AU and AP 

extracts are presented in Figs. 1–5. Comparing 

AU and AP extracts revealed similar inhibition 

levels, suggesting a balanced antioxidant 

capacity between the two species. AU (wild 

garlic) extracts showed the highest inhibition 

(65.69±0.12 %), indicating strong radical 

neutralization potential, likely due to 

thiosulfinates, sulfoxides, and flavonoids.25,26 AP 

fresh roots (S4) also exhibited high antioxidant 

activity, while fresh bulbs (S6) had lower DPPH 

scavenging capacity (Fig. 1). Variability among 

plant parts may stem from differences in 

chemical composition or biochemical changes 

during processing.27  

 

 
Fig. 1 – Percentage of DPPH Inhibition for AU and AP from different part of plant (classical drying (S1), fresh (S2) and lyophilized 

(S3) leaves, fresh roots (S4), fresh flowers (S5) and fresh bulbs (S6). The data are expressed as mean ± SD from measurements 

performed in triplicate for each sample. 
 

The higher antioxidant potential of AP (garlic 

mustard) extracts was highlighted in the case of 

fresh leaves and root samples. These findings can 

provide valuable insights into plant parts that 
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exhibit more significant antioxidant activity and 

can influence the practical applicability of these 

extracts in various contexts. The reducing powers 

of plant extracts are shown in Fig. 2.  
 

 
Fig. 2 – Reducing Power for AU and AP from different part of plant (classical drying (S1), fresh (S2) and lyophilized (S3) leaves, 

fresh roots (S4), fresh flowers (S5) and fresh bulbs (S6)). The data are expressed as mean ± SD from measurements performed in 

triplicate for each sample. 
 

Absorbance at 700 nm indicated reducing power, 

with significant differences (p < 0.05) between dried 

leaves of AU (1.367) and AP (0.450±0.25), but not 

in other samples. Both extracts showed a linear 

increase or decrease. Some researchers24 suggest 

plants contain high levels of reductants that stabilize 

free radicals, while others25,26 attribute reducing 

power to bioactive compounds like ascorbic acid, 

phenolics, flavonoids, and other antioxidants. These 

compounds act as electron donors, converting free 

radicals into more stable products.  

The ability of examined wild garlic and mustard 

garlic extracts to scavenge hydrogen peroxide is 

shown in Fig. 3.  
 

 
Fig. 3 – H2O2 scavenging activity for AU and AP from different part of plant (classical drying (S1), fresh (S2) and lyophilized (S3) 

leaves, fresh roots (S4), fresh flowers (S5) and fresh bulbs (S6)). The data are expressed as mean ± SD from measurements performed 

in triplicate for each sample. 

 

The initial concentration of H2O2 of 4 mM was 

reduced, reaching approximately 3.62 mM.The 

strongest scavenging were observed in fresh roots 

of AU (9.55±0.32%), significantly higher (p < 

0.05) than AP (5.21±0.18%).The lower H2O2 

neutralization in AP roots (S4) may be due to 

their lower phenolic and flavonoid content. The 

higher neutralization in AU high lights differences 

in chemical composition and antioxidant content 

between the species. Despite lower neutralization 

in AP roots, other parts of the plant, like flowers 

and leaves, may contain compounds with strong 

antioxidant activity, as confirmed by some 

studies. 

Analysis of nitric oxide (NO) involved 

determining the inhibition percentage, considering 
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its crucial role in the cardiovascular system (Fig. 

4). Nitric oxide can cause myocyte relaxation and 

plays an important role in the regulation of 

coronary circulation and myocardia contractility. 

Overproduction of NO is associated with 

vasodilatation, resistance to constrictor stimuli, 

endothelial cell damages and increased vascular 

permeability. Overproduction of NO is associated 

with various conditions, including endothelial cell 

damage and increased vascular permeability, as 

NO is a free radical.28,29 In Fig. 4 it can be 

observed that the extracts in both species plants 

follow an ascending or descending line but no 

significant differences are observed.  
 

 
Fig. 4 – NO inhibition percent for AU and AP from different part of plant (classical drying (S1), fresh (S2) and lyophilized (S3) leaves, 

fresh roots (S4), fresh flowers (S5) and fresh bulbs (S6). The data are expressed as mean ± SD from measurements performed in 

triplicate for each sample. 

 

The inhibition values obtained, located between 

50.8±0.18÷85.4±0.09%. Our results indicate 

moderate activity in nitric oxide inhibition in both 

plants, suggesting a potential impact on maintaining 

cardiovascular homeostasis. Certainly, the observed 

line in Fig. 4, whether ascending or descending, 

indicates a variation in NO inhibition capacity. 

However, the lack of significant differences 

between wild garlic and garlic mustard extracts 

suggests comparable antioxidant activity. The 

variation in nitric oxide inhibition capacity between 

wild garlic and garlic mustard extracts suggests 

possible differences in chemical composition (as 

observed in other tests), as well as in the 

developmental stage of the plants,30 contributing to 

the complexity of biochemical interactions.  

The Trolox Equivalent Antioxidant Capacity 

(TEAC) assay values are showed in Fig. 5, to 

express the antioxidant capacity of extracts by 

ABTS scavenging assay.  
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Fig. 5 – Trolox Equivalent Antioxidant Capacity for AU and AP from different part of plant (classical drying (S1), fresh (S2) and 

lyophilized (S3) leaves, fresh roots (S4), fresh flowers (S5) and fresh bulbs (S6). The data are expressed as mean ± SD from 

measurements performed in triplicate for each sample. 
 

The low TEAC value of fresh roots (8.89± mM 

Trolox) compared to other samples indicates poor 

ability to neutralize ABTS, which aligns with 

previous findings on the limited effectiveness of 

diallyl disulfide and diallyl trisulfide in scavenging 

ABTS.31 The TEAC values ranging from 

16.98±0.21 to 19.04± 0.39 mM Trolox suggest 

slow kinetics. This may be due to a different 

chemical composition or lower antioxidant 

concentrations in roots, which have a primary role 

in water and nutrient absorption. This is consistent 

with studies reporting reduced antioxidant levels in 
roots31. The ABTS assay, classified as a single 

electron transfer method, neutralizes radicals 

through direct reduction. Except for wild garlic 

roots, antioxidant capacity is high in fresh (S2), 

lyophilized (S3), and dried (S1) leaves, as well as 

fresh bulbs (S6) and flowers (S5) of both species. 

The strong antioxidant activity of leaves, bulbs, 

and flowers is linked to their high content of 

bioactive compounds, such as polyphenols, 

flavonoids, and vitamins, which protect against 

oxidative stress and support the biological 

functions of each plant part.32 

The antioxidant activity of a sample can be 

evaluated also through its redox profile33. 

According to the literature, the area under the 

anodic peak curve (SA) can reflect the total 

reducing power of antioxidant compounds in the 

sample.34 Thus, the cyclic voltammogram area 

(SA) recorded by immersing the Pt electrode 

successively in the two prepared samples from 
plant extracts can be associated with their 

antioxidant activity. Figure 6 depicts the cyclic 

voltammograms of four samples (extracts of dried 

and lyophilized leaves), from both plants, recorded 

in the potential range from –1 V to +1 V/vs SCE at 

a scan rate of 0.02 V/vs SA represents the electric 

charge (Q) used in the experiment within the 

potential range from 0 to 1 V/vs SCE. 

 

  
Fig. 6 – Cyclic voltammograms of extracts from classical drying leaves: a) and from lyophilized leaves b) of AU and AP, recorded in 

the potential range of –1 V to +1 V vs SCE, scan rate 0.02 V/s, Pt electrode as WE. 

 
Table 1 

 The electrochemical parameters obtained from the cyclic voltammograms of samples  

(Pt electrode as WE, scan rate of 0.02 V/s, E=± 1 V/SCE) 

Samples Epa1 (V) Ipa1 (mA) Epa2 (V) Ipa2(mA) Q (mC) 

AU 

S1 (classical drying leaves) 0.360 0.0018 0.621 0.00249 0.000126 

S3 (lyophilized leaves) 0.130 0.00051 0.690 0.00168 0.000084 

AP 

S1 (classical drying leaves) 0.126 0.00046 0.506 0.00119 0.0000724 

S3 (lyophilized leaves) 0.268 0.00102 0.819 0.0027 0.0001235 

 

The electrochemical study of AU extracts 

showed differences between classical drying and 

lyophilized species extracts in terms of oxidation 

peak number, registered potential and current 
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intensity. The dried extract displayed well-defined 

peaks with varying intensities, indicating a 

diversified chemical composition but a slightly 

lower concentration of electroactive compounds, 

possibly due to degradation or molecular 

interactions from conventional drying. Flavonoids 

like catechin, kaempferol, rutin, quercetin, and 

hesperidin are likely responsible for these 

signals,35–38 with quercetin’s electrochemical 

changes around 0.650 V potentially influenced by 

kaempferol, as noted by Riyaz Ahmad Dar et al.39. 

In contrast, the lyophilized extract showed fewer 

but more intense peaks, suggesting better retention 

of active compounds. Lyophilization preserves 

flavonoid structures, limits degradation, and 

increases electroactive compound concentration, 

explaining its superior electrochemical 

performance. For AP extracts, oxidation peak 

potentials indicate significant concentrations of 

compounds like p-coumaric acid, gallic acid, and 

ferulic acid 40–42. As with AU, peak intensities are 

higher in the lyophilized extract, showing better 

preservation of electroactive compounds. The 

electrochemical method effectively evaluates 

antioxidant capacity, but due to the matrix's 

complexity and many electroactive compounds, 

precise identification requires further studies, 

including comparisons with pure compounds. In 

both samples are quasi-reversible the redox 

processes. The higher Q value in dried AU leaf 

extracts correlates with DPPH and NO inhibition 

percentages, as well as reactive oxygen species 

neutralization and TEAC, suggesting 

electrochemical methods are effective for 

estimating antioxidant activity in plant extracts. 

The EI was also calculated for both types of 

species plants, AU and AP. The data were obtained 

through electrochemical analysis, and the EI 

calculation was performed according to the 

formula: 

EI = Ipa/Epa    (1) 

where Ipa represents peak intensity, and Epa 

represents peak potential. 

 
Table 2 

 Electrochemical Index (EI) values for AU and AP samples 

Samples 
EI (mA/V) 

AU 

EI (mA/V) 

AP 

S1 (dried leaves) 0.00901 0.00600 

S3 (lyophilized leaves) 0.00874 0.00710 

 

The results reveal differences in electrochemical 
capacities between AU and AP, with AU showing 
higher EI values, indicating potentially superior 
antioxidant activity. A higher EI suggests a greater 
electron-donating capacity and antioxidant potential. 
These findings are significant when considering 

plants for therapeutic or nutritional use, given their 
distinct antioxidant profiles. 

Pearson correlation analysis was used to 
compare electrochemical results with conventional 
methods. The analysis demonstrated a strong 
positive correlation (0.9996 for AU and 0.9984 for 
AP) between the electrochemical index and 
methods like DPPH, H₂O₂ scavenging, reducing 

power, nitric oxide inhibition, and TEAC. These 
results validate the electrochemical method’s 
reliability in estimating antioxidant activity, 
confirming that electrochemical properties are 
closely linked to antioxidant potential. 

EXPERIMENTAL 

Reagents 

The reagents used, DPPH (2,2-diphenyl-1-
picrylhydrazyl), ABTS (2,2'-azinobis 3-ethylbenzothia 
zoline-6-sulfonic acid, diammonium salt solution 
2.5x10-3 M in potassium persulfate), TROLOX (6-
hydroxy-2,5,7,8-tetramethylchroman-2-carboxylic 
acid), TCA (trichloroacetic acid), TBA (2-

thiobarbituric acid), NaH2PO4, and Na2HPO4 (used 
for preparing the buffer solution, supporting 
electrolyte for electrochemical measurements) 
were purchased from Sigma-Aldrich (St. Louis, 
MO, USA). All reagents used were of the highest 
available purity grade. 

Plant material 

The plant material sample was harvested from 

the Luncavita Forest (Macin Mountains- 

Roumania) during spring 2022 (May-June) and 

consist in classical drying (S1), fresh (S2) and 

lyophilized (S3) leaves, fresh roots (S4), fresh 

flowers (S5) and fresh bulbs (S6) by two species 

AU (during flowering) and AP (during flowering). 

The plant parts were dried in a shaded area at room 

temperature (25°C) for 15 days. The process took 

place in a controlled environment with a relative 



 Antioxidant activity 229 

 

humidity of about 50% to prevent the degradation 

of active compounds. In addition, direct air 

currents were avoided, ensuring uniform drying 

and protecting the plant material from rapid 

dehydration or contamination by external agents. 

Another portion of the samples was freeze-dried to 

ensure better preservation of thermolabile 

compounds. This process involved freezing at  

–20°C for 24 hours, followed by sublimation of the 

water under vacuum. Voucher specimens of 

collected plants were confirmed and deposited at 

the Herbarium of the Botanical Garden Galati. 

Extracts preparation   
The AU and AP samples were dried, ground, and 

homogenized, then extracted by maceration in 70% 
ethanol aqueous solution for seven days at 20°C. The 
resulting homogenate, with an initial plant mass 
concentration of 5% (meaning 5 g of plant material 
per 100 mL of 70% ethanol), was filtered and 
centrifuged, and the extract was diluted 1:10 (v/v) 
with 70% ethanol for analysis. For electrochemical 
studies, dried (S1) and lyophilized (S3) leaf extracts 
were used, as fresh samples could interfere with 
measurements due to high water content. The extracts 
were concentrated using a rotary evaporator, diluted 
to 25 mL with deionized water, and used in 
electrochemical experiments. 

Equipment 

Ultraviolet–visible absorption (200–800 nm) 
was measured with a UV-vis double-beam PC 
spectrophotometer (USA) using quartz cuvettes. 
The DPPH, Trolox, and TEAC assays provided 
insights into the samples’ composition and 
chemical characteristics. Antioxidant activity was 
evaluated by cyclic voltammetry with the Bio-
Logic SAS equipment, model SP 150 (France), in a 
25 mL electrochemical cell equipped with three 
electrodes: platinum working electrode (WE) 
(1.6 mm²), saturated calomel reference electrode 
(SCE) (ESCE = +0.241 V/ENH), and a platinum 
counter electrode (CE). A potential range of ±1 V, 
recorded during OCP and CV measurements, 
revealed the system’s electrochemical behavior. 
The Martin Christ Alpha 1-4 LSC freeze dryer 
(Martin Christ Gefriertrocknungsanlagen GmbH, 
Germany), with a processing capacity of 4 kg/24 h 
and a condenser reaching –55°C, was successfully 
used to freeze-dry AU and AP leaves at –20°C for a 
24-hour cycle, ensuring efficient water sublimation 
and preservation of active compounds. 

Methods 

DPPH- scavenging assay 
The DPPH scavenging assay was conducted 

following the procedure outlined by B. Bozin et al. 
(2008).43 The samples were mixed with 1 mL of a 
90 μM DPPH solution and adjusted with 95% 
MeOH to a final volume of 4 mL. The final 
concentrations of the reactants were as follows: 
DPPH at 22.5 μM and MeOH at 95% v/v. The 
absorbance of the solutions and the blank was 
recorded after 1 h at room temperature. Four 
replicates were recorded for each extract. The 
disappearance of DPPH was measured 
spectrophotometrically at 517 nm. The Radical 
Scavenger Capacity (RSC), expressed as a 
percentage, was calculated according to the 
following Eq. (2).44 

       
(2) 

H2O2- scavenging activity 

The H2O2 (hydrogen peroxide) scavenging 

assay of samples was determined according to the 

method described by R.J. Ruch et al.45. A solution 

of H2O2 (4 mM) was prepared in phosphate buffer 

of pH 7.4. Samples were added to 3.4 mL of 

phosphate buffer together with 0.6 mL of H2O2 (4 

mM). The absorbance of the resulting solution was 

recorded with a spectrophotometer at λ of 230 nm. 

The percentage of hydrogen peroxide scavenging 

of examined samples was calculated according to 

the following Eq. (3)46: 

   (3) 

where A0 is the absorbance of the control and A1 is 

the absorbance of the examined sample. 

NO-assay 

Sodium nitroprussiate (10 mM) in saline 

phosphate buffer was mixed with a diluted 

alcoholic extract (1:10, v/v) and incubated at room 

temperature for 30 min. After incubation, 1.5 mL 

Griess reagent (0.1% naphthylethylene 

diaminedihydrochloride and 1% sulfanilamide in 

5% phosphoric acid) was added, and then the 

absorbance was recorded with a spectrophotometer 

at λ of 540 nm. The ability of the extract to 

scavenge NO was calculated as the percentage of 

inhibition using the following Eq. (4):47 

% inhibition= %   (4) 

where Ac= absorbance of control and As = 

absorbance of the sample. 

Reducing power assay 

The reducing properties of plant extract was 

determined by assessing the ability of the sample 
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extract to reduce FeCl3 solution according to the 

method of Athukorala et al. it some 

modifications.48 The mixture of extract in the 

appropriate dilution (1:10, v:v), phosphate buffer 

(2.5 mL, pH 6.6), 1 mM FeSO4 and 1 % potassium 

ferricyanide [K3Fe(CN)6] (2.5 mL) was incubated 

at 50°C for 20 min. A 2.5 mL of 10% TCA 

(trichloracetic acid) was added to the mixture 

which was then centrifuged 10 min. at 3000 x g. 

The upper layer (supernatant) of solution (2.5 mL) 

was mixed with distilled water (2.5 mL) and FeCl3 

(0.5 mL, 0.1%). The absorbance of the resulting 

solution was measured by spectrophotometer UV–

vis Double Beam PC at λ of 700 nm. 

TEAC assay 

The Trolox Equivalent Antioxidant Capacity 

(TEAC) was determined using a method based on 

the decrease of the ABTS maximum absorbance at 

λ of 731 nm in the presence of antioxidants.49 The 

calibration curve for determining the antioxidant 

capacity of Trolox equivalent was constructed by 

plotting the percentage of inhibition and calculated 

with the Eq. (5):  

%  (5) 

where P = sample, S = standard, B = blank.  

In order to obtain the correct sample 

concentration (2.5 mM Trolox), we have to replace 

the inhibition percent in the calibration curve 

equation and obtain the Trolox concentration of the 

final sample, which will be multiplied by the 

dilution factor (f = 10). 

Cyclic voltammetry-Anodic Area 

Electrochemical methods, such as cyclic 

voltammetry (CV), represent an alternative approach 

for assessing the antioxidant activity of various types 

of samples.50 The main electrochemical parameters 

(potential and peak current) obtained by recording 

cyclic voltammograms provide crucial information 
for characterizing samples from the perspective of 

their antioxidant potential. CVs were recorded in the 

potential range of +1 V to –1 V at a scan rate of 

0.02 V/s. 

Cyclic voltammetry-Electrochemical Index 

(EI) 

The electrochemical index (EI) allows for the 

determination of the total concentration of 

antioxidant compounds in AU and AP using cyclic 

voltammetry. EI is obtained by applying an equation 

that quantifies the antioxidant capacity, reflecting 

the specific electrochemical properties of analyzed 

samples.51 The EI was calculated with Eq. (6). 

  (6) 

The thermodynamic parameter Ep expresses the 

reducing power, while the kinetic and quantitative 

parameter Ip expresses the rate of electron transfer 

and/or the quantity of antioxidant content in the 

sample.52 According to studies, the EI value is 

directly proportional to the antioxidant activity of 

the sample.53,54 

Statistical Analysis 

The antioxidant activity of the samples 

estimated using the EI was correlated with the 

conventional methods for evaluating antioxidant 

capacity. This correlation was expressed using the 

Pearson correlation coefficient, employing Minitab 

software. The SD calculation was performed using 

Microsoft Excel software. All measurements were 

performed in triplicate, and the average values 

were used to generate the graphs. This statistical 

analysis aims to confirm the feasibility of the 

electrochemical method for antioxidant activity 

estimation.  

CONCLUSIONS 

The antioxidant activity of extracts from two 

Romanian species plants, AU (wild garlic) and AP 

(garlic mustard), was evaluated using both 

conventional and electrochemical methods. 

Conventional assays (DPPH and H₂O₂ scavenging) 

showed strong antioxidant activity, particularly for 

wild garlic, which achieved 65.69% inhibition in 

the DPPH test. Garlic mustard also showed 

significant activity, especially in extracts from 

fresh leaves and roots. Electrochemical methods, 

including cyclic voltammetry, revealed higher 
electrochemical index (EI) values for wild garlic, 

suggesting superior antioxidant activity. A strong 

positive correlation (Pearson > 0.998) between the 

EI and conventional results confirmed the 

reliability of electrochemical methods for assessing 

antioxidant potential. This study highlights the 

antioxidant value of both plants, supporting their 

potential use in gastronomy and phytotherapy. 
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