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Abstract: Allium pervariensis is an endemic plant species native to the Southeastern Anatolia
Region of Turkey. Phenolic compounds are important secondary metabolites in plants, known for
their diverse biological activities, including antioxidant, anticancer, and anti-inflammatory
effects. This study aimed to determine the phenolic compound contents of A. pervariensis. Plant
samples were analyzed using the LC-HRMS (Liquid Chromatography-High Resolution Mass
Spectrometry) method. In this context, a total of 22 phytochemical compounds were detected,
and their concentrations were determined. LC-HRMS analysis revealed that apigenin (45705.91
T . ng/g), vanillic acid (2336.86 ng/g), and ferulic acid (1644.26 ng/g) were the compounds with the
ponding author’s: s A . - . .. . .
idris YOLBAS highest concentrations. The data obtained indicate that A. pervariensis is a rich source of phenolic
Tiirk Telekom Science High School, Siirt compounds. These findings suggest that A. pervariensis may have potential applications in the
g?ﬂ;@“‘ﬁ“ — pharmaceutical, cosmetic, and food industries. However, further studies are needed to better
i A understand the biological activities of the plant.
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Allium pervariensis'in Fenolik Bilesik Profili: LC-HRMS ile Fitokimyasal Analiz ve Potansiyel
Uygulamalari

Oz: Allium pervariensis, Tiirkiye'nin Giineydogu Anadolu Bolgesi'ne 6zgii endemik bir bitki
tiiriidiir. Fenolik bilesikler, bitkilerde gesitli biyolojik aktiviteleri, 6zellikle antioksidan, kanser
karsiti ve anti-enflamatuar etkileriyle bilinen 6nemli ikincil metabolitlerdir. Bu ¢alismada A.
pervariensis bitkisinin fenolik bilesik igeriklerinin belirlenmesi amaglanmstir. Bitki 6rnekleri
LC-HRMS (Sivi Kromatografisi-Yiiksek Coziiniirliikli Kiitle Spektrometrisi) yontemi
kullanilarak analiz edilmistir. Bu kapsamda toplam 22 fitokimyasal bilesik tespit edilmis ve
konsantrasyonlar1 belirlenmistir. LC-HRMS analizi, en yiiksek konsantrasyona sahip bilesiklerin
apigenin (45705,91 ng/g), vanilik asit (2336,86 ng/g) ve ferulik asit (1644,26 ng/g) oldugunu
ortaya koymustur. Elde edilen veriler, A. pervariensis’in fenolik bilesikler agisindan zengin bir

*Sorumlu yazar: kaynak oldugunu gostermektedir. Bu bulgular, A. pervariensis’in farmasotik, kozmetik ve gida
ldris YOLBAS o o endiistrilerinde potansiyel kullanim alanlarmna sahip olabilecegini diisiindiirmektedir. Ancak,
i el ol IL e, 57 STI0, iy bitkinin biyolojik aktivitelerinin daha iyi anlasilabilmesi igin ileri ¢aligmalara ihtiyag
D idrisyolbas@gmail.com

duyulmaktadir.

Anahtar Kelimeler: Allium pervariensis, apigenin, ferulik asit, fitokimyasallar, vanilik asit.

INTRODUCTION Organization, approximately 20,000 plant species are used
o ) for medicinal purposes (Bellikci, 2011). Among them,
Medicinal plants have been used in the treatment of species of the genus Allium have garnered considerable

human and animal diseases for thousands of years and interest due to their pharmacological and economic
continue to play a significant role in modern pharmacology importance (Mnayer et al., 2014).
(OZdenefe et al., 2024, Sak et al., 2024, Sharifi-Rad et al., Phenolic Compounds are one of the most important

2015; Yolbas, 2024b). According to the World Health  secondary metabolite groups of plants and have various
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biological activities such as antioxidant, anticancer, anti-
inflammatory, neuroprotective and antibacterial (Ganesan &
Xu, 2017; Roleira et al.,, 2018; Yolbas, 2024c). These
compounds play a critical role in the prevention of oxidative
damage through their ability to inhibit free radicals (Digrak
etal., 1999). In recent years, phenolic compounds have been
extensively used in cosmetics, pharmaceuticals and food
industry owing to their beneficial effects on health (Ugurlu
& Bakkalbasgi, 2023; Yolbas, 2024a).

Allium pervariensis is a new species of the genus
Allium, described from Southeastern Anatolia, Turkey and
has a limited distribution (Firat et al., 2018). The genus
Allium includes more than 800 species globally, of which
180 are found in Turkey, including 70 endemic species (Choi
& Oh, 2011; Eksi et al., 2020). This plant, which attracts
attention with its odor and taste, is also consumed as food,
particularly in cheese production, due to its health benefits.
Species of the genus Allium, especially garlic (Allium
sativum L.) and onion (Allium cepa), provide great health
benefits as they contain sulfur compounds with
antimicrobial, antioxidant, anti-inflammatory and anticancer
properties (Mnayer et al., 2014; Ndoye Foe et al., 2016).

This is the first study on the determination of
phenolic content of A. pervariensis. The analysis of phenolic
compounds will contribute to a better understanding of the
pharmacological and industrial potential of this plant. In this
context, it is aimed to determine the potential bioactive
properties of A. pervariensis.

MATERIAL AND METHOD

Collection of plant materials: A. pervariensis is a
naturally growing species in Pervari district of Siirt province,
Turkey. The above-ground parts of the plant, including
stems, leaves and flowers were collected in early May 2024.
These plant samples were dried at 24 °C in a dark room for
20 days. The dried plant samples were ground and
homogenized for analysis.

LC-HRMS analysis of A. pervariensis

Sample preparation: 10 mg of grounded powdered
plant material samples were dissolved in a solution
composed of methanol and water (10 mL each, 1:1 v/v). The
mixture was filtered using a 0.22 um polytetrafluoroethylene
(PTFE) syringe filter and transferred to 1.5 mL vials for
analysis.

Chromatography and high-resolution mass
spectrometry conditions: The chromatographic analyses
were conducted using a Phenomenex Gemini 3 pm NX-C18
110 A (100 mm x 2 mm) column (Phenomenex, Torrance,
CA, USA) and the column temperature was set at 30 °C.
Elution was performed with 2% (v/v) glacial acetic acid
solution in ultrapure water from the GFL 2004/Human
power 1 ultrapure water system (Tokyo, Japan) as mobile
phase A and 99.9% pure methanol (Sigma-Aldrich, St.
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Louis, MO, USA) as mobile phase B. The separation was
carried out at a flow rate of 0.3 mL/min with an injection
volume of 20 pL, and the total run time was 20 minutes.
Analysis was performed on an Orbitrap HRMS instrument
(Exactive Plus™; Thermo Fisher Scientific, Waltham, MA,
USA) with a heated electrospray ionization interface and the
instrument was operated in positive (full MS/all ion
fragmentation [AIF]) and negative (full MS/AIF) modes.
The analysis parameters used were: automatic gain control
target 3e6, spray voltage 3.5 kV, S-lens RF level 50,
maximum ion deposition time (per scan) 2 ms, ionization
interface sheath gas flow rate 35 mL/min, auxiliary gas
temperature 350 °C, auxiliary gas flow rate 7 mL/min, MS
scan range 60-800 m/z, capillary temperature 350 °C,
resolution 17,500x, and collision energy set to less than 25
V.

Chromatography and high-resolution mass
spectrometry equipment: LC-HRMS analysis was
performed using an Exactive Plus Orbitrap (Thermo Fisher
Scientific, Waltham, MA, USA) equipped with a DIONEX
UltiMate 3000RS autosampler with high-resolution MS
composition function, LC system with a DIONEX UltiMate
3000RS pump, DIONEX UltiMate 3000RS column oven
and heated electrospray ionization interface. Calibration of
the Orbitrap-LC-MS instrument was performed with
negative (Pierce™ Negative Ion Calibration Solution;
Rockford, MA, USA) and positive (Pierce™, LTQ Velos
ESI Positive lon Calibration Solution) calibration solutions
via an automatic syringe injector (Thermo Fisher Scientific,
Waltham, MA, USA). For LC-HRMS analyses,
simultaneous LC and MS were performed using TraceFinder
3.2 software (Thermo Fisher Scientific, Waltham, MA,
USA) and data acquisition and processing were performed
using Xcalibur software version 2.1.0.1140 (Thermo Fisher
Scientific, Waltham, MA, USA).

RESULTS AND DISCUSSION

As a result of LC-HRMS analysis, a total of 22
different phytochemical compounds were identified in A.
pervariensis (Table 1). The highest concentrations of these
compounds were apigenin (45705.91 ng/g), vanillic acid
(2336.86 ng/g), 3-(4-hydroxyphenyl) propionic acid
(2889.39 ng/qg), ferulic acid (1644.26 ng/g) and p-coumaric
acid (1392.08 ng/g). Some of the phytochemical compounds
detected were also reported for other Allium species in the
literature.

The phytochemical compounds identified in this
study indicate that Allium species are a rich source of
phenolic content. For example, quercetin has the potential to
inhibit the growth of cancer cells (Zhang et al., 2015).
Cinnamic acid derivatives show various pharmacological
effects against lung, colon and breast cancer (Wang et al.,
2019).  Luteolin  exhibits  anticarcinogenic  and
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antiproliferative effects in human cancer cell lines (Yao et
al., 2019), while apigenin shows similar properties (Imran et
al., 2020). Caffeic acid may be effective in treating dermal
diseases, preventing premature aging and increasing
collagen production (Magnani et al., 2014).

The 22 phenolic compounds determined as a result
of the analysis performed by the LC-HRMS method showed
more phytochemical diversity than previously reported
Allium species. While 12 phenolic compounds were
determined in the methanol extract of Allium tuncelianum;
(Takim et al.,, 2018); 13 phenolic compounds were
determined in black garlic (Eyupoglu, 2019). Our findings
reveal that A. pervariensis is rich in phenolics and may have
a broader compound profile compared to other species.

Similarities and differences were observed between
the phenolic compounds identified in our study and other
Allium species in literature. In a study, 3-hydroxybenzoic
acid, coumaric acid and epigallocatechin gallate were
reported as major components in Allium nigrum L. and
Allium subhirsutum L. (Emir et al., 2020). In our study, 3-
hydroxybenzoic acid was not detected, while coumaric acid
(1392.08 ng/g) was determined as an important component.
Para-coumaric acid and ferulic acid were reported as major
constituents in Allium sativum L. grown in Australia (Phan
et al.,, 2019). Similarly, ferulic acid (1644.26 ng/g) was
detected at high concentration in our study. In addition to
components such as ferulic, coumaric, caffeic and
protocatechic acids, flavonoids such as rutin, quercetin and
kaempferol have been reported as major components in
Allium flavum (Simin et al., 2013). In our study, caffeic acid
(657.22 ng/g), protocatechic acid (434.56 ng/g), quercetin
(1289 ng/g) and kaempferol (5531.81 ng/g) were detected.
However, rutin and epigallocatechin gallate were not
detected. Vanillic acid, previously reported as the highest in
black garlic at 750.95 mg/L, was found to be 2336.86 ng/g
in our study (Eyupoglu, 2019). It was reported that the
highest analyte value in Allium scorodoprasum subsp.
rotundum was malic acid (637 pg/g), while malic acid

Table 1. Phenolic compounds identified from A. pervariensis.

(3304.12 pg/g) was found at the highest rate in Allium
vineale (izol, 2016). Malic acid was not detected in our
study. Quercetin (13.6+0.06 pg/g) was found to be the
highest phenolic compounds in red onion, p-hydroxybenzoic
acid (18.6+0.6 pg/g and 10.5+0.07 pg/g) in green and white
onion, and myricetin (4.5+£0.10 pg/g) in garlic (Yiinli & Kir,
2016). Although quercetin (1289 ng/g) and p-
hydroxybenzoic acid were detected in our study, myricetin
was not detected. It is thought that these differences may be
due to the genetic structure of the species, growing
conditions and the analysis methods used.

The detection of high concentrations of flavonoids
such as apigenin (45705.91 ng/g) and luteolin (5649.57 ng/g)
reveals the potential importance of A. pervariensis in terms
of biological activities. However, the study has some
limitations. First, only the concentrations of phenolic
compounds were determined, and further in vitro and in vivo
studies are required to confirm the biological activity of
these compounds. Environmental factors and genetic
variation can influence the compound profiles of the plant.
The LC-HRMS method used may be limited to determine
the chemical structures of the compounds; therefore,
additional validation methods could be used. Furthermore,
toxicological analyses are required to determine the
therapeutic potential of A. pervariensis.

This study provides important data on the analysis
of phenolic compounds of A. pervariensis and sheds light on
the pharmacological potential of this plant. The antioxidants,
anticarcinogenic and anti-inflammatory effects of the
phytochemical compounds identified suggest that this plant
is a potential source of natural health. However, further in
vivo and in vitro studies are needed to determine the exact
biological activities of phenolic contents. Furthermore, the
development of methods to increase bioavailability and the
isolation and standardization of phenolic compounds are
critical for future research. These findings emphasize that the
plant may be a valuable raw material for the pharmaceutical
and food industry.

Average RF Calculated .

No  Target Compounds RT Quan Peak Response Curve Type Respon;!e Ratio Conc Units

1 4-Hydroxybenzoic acid 7,65 137.02442 mz 847110047 Quadratic 0,000 1720,28 ng/ 1 g plant
2 Salicylic acid N/F 137.02442 mz N/F Linear 0,000 N/F ng/ 1 g plant
3 3-hydroxybenzoic acid (3-HBA) N/F 137.02442 mz N/F Quadratic 0,000 N/F ng/ 1 g plant
4 3-hydroxyphenylacetic acid (3-HPA) N/F 107.05053 mz N/F Quadratic 0,000 NIF ng/ 1 g plant
5 Syringic acid 8,81 197.04555 mz 162855318 Quadratic 0,000 677,13 ng/ 1 g plant
6  Gallic acid (3,4,5-trihydroxybenzoic acid) N/F 169.01425 mz N/F Linear 0,000 NIF ng/ 1 g plant
7 Protocatechuic acid (3,4-Dihydroxybenzoic acid) 6,22 153.01933 mz 278339871 Quadratic 0,000 434,56 ng/ 1 g plant
8 Protocatechuic acid ethyl ester (Ethyl 3,4-Dihydroxybenzoate) N/F 181.05063 mz N/F Quadratic 0,000 NIF ng/ 1 g plant
9 3,4-dihydroxybenzaldehyde (Protocatechuic aldehyde) N/F 137.02442 mz N/F Quadratic 0,000 N/F ng/ 1 g plant
10 2,4-dihydroxybenzoic acid (beta-Resorcylic acid) N/F 153.01933 mz N/F Quadratic 0,000 N/F ng/ 1 g plant
1 Vanillic acid 8,42 167.03498 mz 415968211 Quadratic 0,000 2336,86 ng/ 1 g plant
12 Homovanillic acid (4-Hydroxy-3-methoxyphenylacetic acid) N/F 181.05063 mz N/F Linear 0,000 N/F ng/ 1 g plant
13 Vanillin N/F 151.04007 mz N/F Quadratic 0,000 N/F ng/ 1 g plant
14 Gentisic acid N/F 153.01933 mz N/F Quadratic 0,000 N/F ng/ 1 g plant
15 3,4-Dihydroxyphenylacetic acid (DOPAC, Homoprotocatechuic acid) N/F 167.03498 mz N/F Quadratic 0,000 N/F ng/ 1 g plant
16 Trans Cinnamic acid N/F 147.04515 mz N/F Linear 0,000 N/F ng/ 1 g plant
17 Coumaric acid (trans-3-Hydroxycinnamic acid) 9,67 163.04007 mz 911093456 Quadratic 0,000 1392,08 ng/ 1 g plant
18 Caffeic acid 8,59 179.03498 mz 643277143 Quadratic 0,000 657,22 ng/ 1 g plant
19 Caffeic acid phenhyl ester (CAPE) N/F 283.09758 mz N/F Quadratic 0,000 N/F ng/ 1 g plant
20 Ferulic acid 9,93 193.05063 mz 695343275 Linear 0,000 1644,26 ng/ 1 g plant
21 Sinapic acid 9,96 223.06120 mz 27994844 Linear 0,000 61,68 ng/ 1 g plant
22 Chlorogenic acid 8,12 353.08781 mz 9432021 Linear 0,000 -160,57 ng/ 1 g plant
23 Quinic acid 0,82 191.05611 mz 2955940692 Linear 0,000 8132,96 ng/ 1 g plant
24 3-(4-Hydroxyphenyl) propionic acid 9,17 165.05572 mz 98568802 Linear 0,000 2889,39 ng/ 1 g plant
25 a-Cyano-4-hydroxycinnamic acid N/F 188.03532 mz N/F Quadratic 0,000 N/F ng/ 1 g plant
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26 Catechin (Cianidanol)-p N/F 289.07176 mz N/F Linear 0,000 N/F ng/ 1 g plant
27 Epigallocatechin N/F 305.06668 mz N/F Quadratic 0,000 N/F ng/ 1 g plant
28 Epigalloca echin gallate N/F 457.07763 mz N/F Quadratic 0,000 N/F ng/ 1 g plant
29 Chrysin (5,7-Dihydroxy-2-phenyl-4H-chromen-4-one) N/F 253.05063 mz N/F Linear 0,000 N/F ng/ 1 g plant
30 Apigenin (5,7-Dihydroxy-2-(4-hydroxyphenyl)-4H-chromen-4-one) 13,21 269.04555 mz 3,1957E+10 Linear 0,000 45705,91 ng/ 1 g plant
31 Acacetin (5,7-Dihydroxy-2-(4-methoxyphenyl)-4H-chromen-4-one) N/F 283.06120 mz N/F Quadratic 0,000 N/F ng/ 1 g plant
32 Rhoifolin (Apigenin 7-O- neohesperidoside) 11,18 431.09891 mz 602081592 Quadratic 0,000 2380,18 ng/ 1 g plant
33 Vicenin 2 9,21 593.15119 mz 16079959 Linear 0,000 100,18 ng/ 1 g plant
34 Apigenin 7-glucuronide N/F 445.07763 mz N/F Linear 0,000 N/F ng/ 1 g plant
35 Apigenin 7-glucoside N/F 431.09837 mz N/F Quadratic 0,000 N/F ng/ 1 g plant
36 Genkwanin (4°,5-Dihydroxy-7-metthoxyflavone, Apigenin 7-O-methyl ether) N/F 283.06120 mz N/F Quadratic 0,000 N/F ng/ 1 g plant
37 Apiin (Apigenin-7-(2-O-apiosylglucoside) N/F 563.14063 mz N/F Quadratic 0,000 N/F ng/ 1 g plant
38  Schaftoside N/F 563.14063 mz N/F Quadratic 0,000 N/F ng/ 1 g plant
39 Rutin hydrate M-OH2 N/F 609.14611 mz N/F Quadratic 0,000 N/F ng/ 1 g plant
40 Luteolin 12,59 285.04046 mz 4338089066 Quadratic 0,000 5649,57 ng/ 1 g plant
41 Luteolin-7-O-glucuronide (Luteolin-7-O-B-D-glucuronide) N/F 461.07255 mz N/F Linear 0,000 N/F ng/ 1 g plant
42 Diosmetin (Luteolin 4'-methyl ether) 13,29 299.05611 mz 5741892418 Linear 0,000 12857,23 ng/ 1 g plant
43 Orientin N/F 447.09328 mz N/F Linear 0,000 N/F ng/ 1 g plant
44 Isoorientin N/F 447.09328 mz N/F Quadratic 0,000 N/F ng/ 1 g plant
45 Luteoloside (Luteolin 7-glucoside) N/F 447.09328 mz N/F Quadratic 0,000 N/F ng/ 1 g plant
46 Luteolin 7-rutinoside N/F 593.15119 mz N/F Quadratic 0,000 N/F ng/ 1 g plant
47 Galangin (3,5,7-Trihydroxy-2-phenyl-4H-chromen-4-one) N/F 269.04555 mz N/F Quadratic 0,000 N/F ng/ 1 g plant
48 Quercetin 12,26 301.03538 mz 1015612646 Linear 0,000 1289 ng/ 1 g plant
49 Isoquercitrin (Quercetin 3-glucoside) 10,87 463.08820 mz 451138933 Linear 0,000 1977,59 ng/ 1 g plant
50 Narcissin (Narcissoside, Isorhamnetin 3-rutinoside) N/F 623.16176 mz N/F Quadratic 0,000 N/F ng/ 1 g plant
51 Quercetin 3-rutinoside 7-glucoside 11,45 447.09296 mz 875180561 Quadratic 0,000 78738 ng/ 1 g plant
52 Isorhamnetin (Quercetin 3'-methyl ether) 13,2 315.05103 mz 603955536 Quadratic 0,000 1492,95 ng/ 1 g plant
53 Kaempferol 13,04 285.04046 mz 3136046786 Quadratic 0,000 5531,81 ng/ 1 g plant
54 Afzelin (Kaempferol 3-rhamnoside) N/F 431.09837 mz N/F Linear 0,000 N/F ng/ 1 g plant
55 Kaempferide N/F 299.05611 mz N/F Quadratic 0,000 N/F ng/ 1 g plant
56 Nicotiflorin (Kaempferol 3-rutinoside, Kaempferol 3-O-B —rutinoside) N/F 593.15119 mz N/F Quadratic 0,000 N/F ng/ 1 g plant
57 Astragalin (Kaempferol 3-glucoside) 11,45 447.09328 mz 590940754 Quadratic 0,000 3858,79 ng/ 1 g plant
58 Myricetin N/F 317.03029 mz N/F Quadratic 0,000 N/F ng/ 1 g plant
59  Fisetin hydrate N/F 285.04046 mz N/F Quadratic 0,000 N/F ng/ 1g plant
60 Naringenin N/F 271.06120 mz N/F Linear 0,000 N/F ng/ 1 g plant
61 Sakuranetin (Naringenin 7-O-methyl ether) N/F 285.07685 mz N/F Quadratic 0,000 N/F ng/ 1 g plant
62 Narirutin (Narirutinsa, Naringenin rutinoside) N/F 579.17193 mz N/F Quadratic 0,000 N/F ng/ 1 g plant
63 Oleuropein N/F 539.17633 mz N/F Quadratic 0,000 N/F ng/ 1 g plant
64 Hesperidin N/F 301.07138 mz N/F Linear 0,000 N/F ng/ 1 g plant
65 Eriodictyol (3,4,5,7-Tetrahydroxyflavanone) N/F 287.05501 mz N/F Quadratic 0,000 N/F ng/ 1 g plant
66 Liquiritigenin N/F 255.06628 mz N/F Quadratic 0,000 N/F ng/ 1 g plant
67 Genistein (5,7-Dihydroxy-3-(4-hydroxyphenyl)-4H-chromen-4-one) N/F 269.04555 mz N/F Quadratic 0,000 N/F ng/ 1 g plant
68 Daidzin N/F 415.10346 mz N/F Quadratic 0,000 N/F ng/ 1 g plant
69 Formononetin (Neochanin) N/F 267.06628 mz N/F Quadratic 0,000 N/F ng/ 1 g plant
70 Ellagic acid 11,28 300.99899 mz 1691942678 Linear 0,000 8848,5 ng/ 1 g plant
71 Esculin hydrate N/F 339.07216 mz N/F Quadratic 0,000 N/F ng/ 1 g plant
72 Phloridzin N/F 435.12967 mz N/F Quadratic 0,000 N/F ng/ 1 g plant
73 Rosmarinic acid N/F 359.07724 mz N/F Quadratic 0,000 N/F ng/ 1 g plant
74 Glabridin N/F 323.12888 mz N/F Quadratic 0,000 N/F ng/ 1 g plant
75 Arbutin N/F 271.08233 mz N/F Linear 0,000 N/F ng/ 1 g plant
76 Emodin N/F 269.04555 mz N/F Linear 0,000 N/F ng/ 1 g plant
7 Pinocembrin N/F 255.06694 mz N/F Quadratic 0,000 N/F ng/ 1 g plant
78 Doxorubicin Hydrchloride N/F 542.16678 mz N/F Quadratic 0,000 N/F ng/ 1 g plant
79 Ethylgallate N/F 197.04555 mz N/F Linear 0,000 N/F ng/ 1 g plant
Note: N/F, not f
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In this study, the phenolic compound profile of A.
pervariensis was investigated in detail and it was
determined that the species is a potential source of
bioactive compounds for pharmaceutical, cosmetic and
food industries. Especially the high concentrations of
compounds such as quercetin, vanillic acid and ferulic acid
are remarkable. The findings indicate that A. pervariensis
is a rich source of phenolic compounds and has an
important place among endemic Allium species. However,
further in vivo and in vitro studies are recommended to
confirm the biological activities and possible applications
of these compounds.

ACKNOWLEDGEMENTS

I would like to thank Mr. Mustafa Yavuz for his
contributions and support during the plant identification
and collection process.

Conflict of Interest: The author declared that
there is no conflict of interest.

Ethical Consideration: Ethics committee
approval was not required for this study because of there
was no study on animals or humans.

455

Rahatsizliklarinda Basvurulan Tibbi Bitkilerin Etki
Potansiyelleri. Ege Universitesi.

Choi, H.J.,, & Oh, B.U. (2011). A partial revision of Allium
(Amaryllidaceae) in Korea and north-eastern China.
Botanical Journal of the Linnean Society, 167(2), 153-
211

del Mar Verde Méndez, C., Forster, M.P., Rodriguez-
Delgado, M.A., Rodriguez-Rodriguez, E.M., & Diaz
Romero, C. (2003). Content of free phenolic
compounds in bananas from Tenerife (Canary Islands)
and Ecuador. European Food Research and
Technology, 217(4), 287-290. DOI: 10.1007/s00217-
003-0762-8

Digrak, M., Alma, M.H., Tlgim, A., & Sen, S. (1999).
Antibacterial and antifungal effects of various
commercial plant extracts. Pharmaceutical Biology,
37(3), 216-220. DOI: 10.1076/phbi.37.3.216.6307

Eksi, G., Ozkan, A.M.G., & Koyuncu, M. (2020). Garlic and
onions: An eastern tale. Journal of
Ethnopharmacology, 253, 112675.

Emir, A., Emir, C., & Yildirim, H. (2020). Characterization of
phenolic profile by LC-ESI-MS/MS and enzyme
inhibitory activities of two wild edible garlic: Allium
nigrum L. and Allium subhirsutum L. Journal of Food
Biochemistry, 44(4). DOI: 10.1111/jfbc.13165

Eyupoglu, O.E. (2019). Antioxidant activities, phenolic contents
and electronic nose analysis of black garlic.
International Journal of Secondary Metabolite, 6(2),
154-161.


https://doi.org/10.1007/s00217-003-0762-8
https://doi.org/10.1007/s00217-003-0762-8
https://doi.org/10.1076/phbi.37.3.216.6307
https://doi.org/10.1111/jfbc.13165

Yolbas, (2025)

J. Anatol. Env. Anim. Sci., Year:10, No:4, (452-456)

Firat, M., Koyuncu, M., & Eksi, G. (2018). Allium pervariensis,
sect. Allium (Amaryllidaceae), a new species from Siirt
Turkey. Plant Biosystems - An International Journal
Dealing with All Aspects of Plant Biology, 152(3), 305-
310. DOI: 10.1080/11263504.2016.1271051

Ganesan, K., & Xu, B. (2017). A critical review on polyphenols
and health benefits of black soybeans. Nutrients, 9(5),
455,

Imran, M., Aslam Gondal, T., Atif, M., Shahbaz, M., Batool
Qaisarani, T., Hanif Mughal, M., Salehi, B.,
Martorell, M., & Sharifi-Rad, J. (2020). Apigenin as
an anticancer agent. Phytotherapy Research, 34(8),
1812-1828. DOI: 10.1002/ptr.6647

izol, E. (2016). Bazi Allium (Yabani Sarimsak) Tiirlerinin
Aflatoksin, Agwr Metal ve Sekonder Metabolit
Iceriklerinin ICP-MS ve LC-MS/MS Ile Belirlenmesi ve
Biyolojik Aktivitelerinin Incelenmesi. Yiiksek Lisans,
Dicle Universitesi, Fen Bilimleri Enstitiisii, Diyarbakir,
Tiirkiye.
https://acikerisim.dicle.edu.tr/items/052b25b8-fb19-
4104-b4cc-5963527fe017

Magnani, C., Isaac, V.L.B., Correa, M.A., & Salgado, H.R.N.
(2014). Caffeic acid: A review of its potential use in
medications and cosmetics. Analytical Methods, 6(10),
3203-3210. DOI: 10.1039/C3AY41807C

Mnayer, D., Fabiano-Tixier, A.-S., Petitcolas, E., Hamieh, T.,
Nehme, N., Ferrant, C., Fernandez, X., & Chemat,
F. (2014). Chemical composition, antibacterial and
antioxidant activities of six essentials oils from the
Alliaceae family. Molecules, 19(12), 20034-20053.
DOI: 10.3390/molecules191220034

Ndoye Foe, F.M.-C., Tchinang, T.F.K., Nyegue, A.M., Abdou,
J.-P., Yaya, A.J.G., Tchinda, A.T., Essame, J.-L.O.,
& Etoa, F.-X. (2016). Chemical composition, in vitro
antioxidant and anti-inflammatory properties of
essential oils of four dietary and medicinal plants from
Cameroon. BMC Complementary and Alternative
Medicine, 16(1), 117. DOI: 10.1186/s12906-016-1096-

y

Ozdenefe, M.S., Kayis, F.B., & Takei, A.M. (2024). Pyrus
elaeagrifolia ve Crithmum maritimum L. Meyve ve
Yaprak-Govde Oziitlerinin Antibakteriyel,
Antioksidan, Antidiyabetik Potansiyelleri ve Kimyasal
Bilesimi. Journal of Anatolian Environmental and

Animal Sciences, 9(4), Article 4. DOl:
10.35229/jaes.1511026
Phan, A.D.T., Netzel, G., Chhim, P., Netzel, M.E.,, &

Sultanbawa, Y. (2019). Phytochemical characteristics
and antimicrobial activity of Australian grown garlic
(Allium sativum L.) cultivars. Foods, 8(9), 358.

Roleira, F.M., Varela, C.L., Costa, S.C., & Tavares-da-Silva,
E.J. (2018). Phenolic derivatives from medicinal herbs
and plant extracts: Anticancer effects and synthetic
approaches to modulate biological activity. Studies in
Natural Products Chemistry, 57, 115-156.

Sak, S., Ozdenefe, M.S., Erol, U.H., & Take1, A.M. (2024).
Total Chemical Components, Biological Activity and
Chromatographic Analyzes of Styrax officinalis Fruit
Extract. Journal of Anatolian Environmental and
Animal Sciences, 9(3), Article 3. DOl:
10.35229/jaes.1511075

Sharifi-Rad, J., Hoseini-Alfatemi, S. M., Sharifi-Rad, M., &
Setzer, W. N. (2015). Chemical Composition,
Antifungal and Antibacterial Activities of Essential Oil
from Lallemantia royleana ( Benth. In Wall.) B enth.
Journal of Food Safety, 35(1), 19-25. DOI:
10.1111/jfs.12139

Simin, N., Orcic, D., Cetojevic-Simin, D., Mimica-Dukic, N.,
Anackov, G., Beara, I., Mitic-Culafic, D., & Bozin,
B. (2013). Phenolic profile, antioxidant, anti-
inflammatory and cytotoxic activities of small yellow
onion (Allium flavum L. subsp. flavum, Alliaceae).
LWT-Food Science and Technology, 54(1), 139-146.

Takim, K., Kutlu, T., Karaaslan, M.G., & Yilmaz, M.A.
(2018).  Tunceli Dag  Sarimsaginin  (Allium
tuncelianum) Rat Kalp Dokusu Antioksidan Enzim
Diizeylerine Etkisi ve Fenolik Bilesenlerinin
Karakterizasyonu. Kahramanmaras — Siitcii  Imam
Universitesi Tarim ve Doga Dergisi, 21(5), 632-643.

Ugurlu, S., & Bakkalbas, E. (2023). Yesil Cevizlerden Ultrason
Destekli Ekstraksiyon Yontemiyle Fenolik Bilesiklerin
Eldesi. Yiiziincii Y1l Universitesi Fen Bilimleri Enstitiisii
Dergisi, 28(1), Article 1. DOI:
10.53433/yyufbed.1150133

Wang, W., Jia, Q., Mukerjee, S., & Chen, S. (2019). Recent
Insights into the Oxygen-Reduction Electrocatalysis of
Fe/N/C Materials. ACS Catalysis, 9(11), 10126-10141.
DOI: 10.1021/acscatal.9b02583

Yao, Y., Rao, C., Zheng, G., & Wang, S. (2019). Luteolin
suppresses colorectal cancer cell metastasis via
regulation of the miR-384/pleiotrophin axis. Oncology
Reports, 42(1), 131-141. DOI: 10.3892/0r.2019.7136

Yolbas, 1. (2024a). Bellevalia pseudolongipes Plant:
Comprehensive Analysis of the Elemental Composition
and Total Phenolic and Flavonoid Contents. Black Sea
Journal of Engineering and Science, 7(6), Article 6.
DOI: 10.34248/bsengineering.1525176

Yolbas, i. (2024b). Phenolic Compound Content and Antioxidant
Activity of Rheum ribes Shells. Journal of Chemistry,
2024(1), 9151180. DOI: 10.1155/2024/9151180

Yolbas, I. (2024c). Phytochemical profiling and antioxidant
activity assessment of Bellevalia pseudolongipes via
liquid chromatography-high-resolution mass
spectrometry. Peer], 12, €18046. DOl:
10.7717/peerj.18046

Yiinlii, S., & Kir, E. (2016). Sogan (Allium cepa) ve
sarimsaktaki (Allium sativum) bazi fenolik bilesiklerin
HPLC yontemiyle tayin edilmesi. Siileyman Demirel
Universitesi Fen Bilimleri Enstitiisii Dergisi, 20(3),
566-574.

Zhang, X.-A., Zhang, S., Yin, Q., & Zhang, J. (2015).
Quercetin induces human colon cancer cells apoptosis
by inhibiting the nuclear factor-kappa B Pathway.
Pharmacognosy Magazine, 11(42), 404-409. DOI:
10.4103/0973-1296.153096

456


https://doi.org/10.1080/11263504.2016.1271051
https://doi.org/10.1002/ptr.6647
https://acikerisim.dicle.edu.tr/items/052b25b8-fb19-4104-b4cc-5963527fe017
https://acikerisim.dicle.edu.tr/items/052b25b8-fb19-4104-b4cc-5963527fe017
https://doi.org/10.1039/C3AY41807C
https://doi.org/10.3390/molecules191220034
https://doi.org/10.1186/s12906-016-1096-y
https://doi.org/10.1186/s12906-016-1096-y
https://doi.org/10.35229/jaes.1511026
https://doi.org/10.35229/jaes.1511026
https://doi.org/10.35229/jaes.1511075
https://doi.org/10.35229/jaes.1511075
https://doi.org/10.1111/jfs.12139
https://doi.org/10.1111/jfs.12139
https://doi.org/10.53433/yyufbed.1150133
https://doi.org/10.53433/yyufbed.1150133
https://doi.org/10.1021/acscatal.9b02583
https://doi.org/10.3892/or.2019.7136
https://doi.org/10.34248/bsengineering.1525176
https://doi.org/10.1155/2024/9151180
https://doi.org/10.7717/peerj.18046
https://doi.org/10.7717/peerj.18046
https://doi.org/10.4103/0973-1296.153096
https://doi.org/10.4103/0973-1296.153096

