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Abstract

In present study, we report phenolic compounds amtgbxidant activity of decoction
and infusion of T. polium. The quantitative amasuaf the phenolic contents were
determined by LC-MS/MS. The main compounds andumtsavere determined as
follow for decoction; fumaric acid, luteolin-7-Ogloside, luteolin-5-O-glucoside, and
pelargonin (2060.1; 1167.0; 835.2; 829.9 mg/kg drigerba, respectively). For the
infusion sample main compounds and amounts wef@las/; fumaric acid, luteolin-7-
O-glucoside, pelargonin, and luteolin-5-O-glucosi@#456.2; 431.1; 312.5; 278.4
mg/kg dried herba, respectively). The antioxidativities were determined based on
three methods: 2,2-diphenyl-1-picrylhydrazyl (DPPHge radical scavengingp-
carotene linoleic acid assays and cupric fQuon reducing power assay (CUPRAC).
For all the activity assays, infusion and decoctgamples of the T. polium showed
good activity.
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Teucrium poliunl. demleme ve kaynatma 6rneklerinin fenolik
bilesik ve antioksidan aktivitelerinin agarilmasi

Ozet

Bu calymada, T. polium' un kaynatma ve demleme o6rnekiefienolik bilgikleri ve
antioksidan aktivitesi rapor edilgtir. Fenolik icerigin kantitatif miktarlari LC-MS/MS
ile belirlendi. Kaynatmada belirlenen ana bhilder ve miktarlar sirasiyla; fumarik
asit, luteolin-7-O-glikozit, luteolin-5-O-glikozite pelargonin (sirasiyla 2060.1; 1167.0;
835.2; 829.9 mg / kg kuru herba) olarak bulundu.nEme oOrngi icin ise ana
bilesikler ve miktarlari; fumarik asit, luteolin-7-O-dlozit, pelargonin ve luteolin-5-O-
glikozit (sirasiyla 1456.2; 431.1; 312.5; 278.4 kg kuru herba) olarak belirlendi.
Antioksidan aktiviteler G¢ yontem esas alinarakirtegldi, bunlar: 2,2-difenil-1-
pikrilhidrazil (DPPH) serbest radikal sipirme kajtasi, f-karoten linoleik asit ve
kuprik (Cu2+) iyonu indirgeyici antioksidan kapasit(CUPRAC). Tum analiz
sonugclarina gore, T. polium' un demleme ve kaynatmaekleri iyi bir aktivite gosterdi.

Anahtar kelimeler: Teucrium polium, kaynatma, demleme, fenolikstkjeantioksidan
aktivite.

1. Introduction

TeucriumL. belongs to the family of Lamiaceae (Labiataehjch has more than 150
species from the most common and different plantghe world [1]. Teucrium
comprises 30 species and eight sections in TurRpy They are mainly found in the
mild parts of Asia, Europe and North Africa [Z].. poliumnamed as ‘aci ygan’ and
widely used as herbal tea in folk medicine. Alszattion and infusion of this species
is used as treatment diabetes, kidney, liver desgatomach and hemorrhoids. In the
literatur, the crude extracts @f poliumhave been investigated by several researchers
and these studies have focused on commonly bi@bgutivities of the extracts [3-5].
In the previous studies, anti-inflammatory, antieaal, antihypertensive [6-8],
antioxidant [4], fever-reducing, sudorific, antispaodic, anodyne [9,10] and
antidiabetic effects [11] of. poliumwere reported. Also, there are some reports on
total phenolic content and antioxidant activityaafueous extracts df. poliumspecies
from different region of the world [4,12-14]. Thesults showed that, since locality,
climatic and seasonal conditions are effect themita constituents of the plants,
biological activity results are differ. Plant phéins were considered to have antioxidant
activities due to their behavior such as reduciggn#s, hydrogen donor antioxidants
and singlet oxygen quenchers [15]. For this reagois, important to determine the
phenolic profile of the plants. In present study weport the phenolic contents and
antioxidant capacity (DPPH free radical scavengaegvity, f-carotene linoleic acid
assays and cupric (€Y ion reducing power assay (CUPRAC) of the decoctiad
infusion of T. polium
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2. Materials and methods

2.1. Plant material

The aerial parts of species were collected fromkBalr-Edremit, Kazdgari, on the

road of Pinarba village, square areas, 39 ° 38'14.65 "K, 26 4B5&2" D, 192 m,

15.6.2014. The species were identified by Dr. Sefaivi at Balikesir University. The
voucher specimens were deposited at the Herbarititheo Altinoluk Vocational

School, Balikesir University, Balikesir, Turkey (harium number SV 1520).

2.2. Preparation of decoction and infusion samples

Infusion; 2 g of the plant, dried in the shade ahdpped into small pieces, were added
to 98 mL of distilled boiling water and allowed $tay for 15 minute. The tea was
filtered with an ashless filter paper. The filtrg#5 mL) was diluted with 25 mL of
distilled water.

Decoction; 2 g of the plant, dried in the shade aehdpped into small pieces, were
added to 98 mL of distilled water and heated togieth a steel kettle and allowed to
stay for 15 minute after it boiled. It was filtdrevith an ashless filter paper. The filtrate
(25 mL) was diluted with 25 mL of distilled water.

The determinations were performed using LC-MS/MS.

2.3.Chemicals

Standard compounds used for LC-MS/MS analysis \asriollow: fumaric acid (99%,
Sigma-Aldrich), pyrogallol (98%, Sigma-Aldrich), tm (94%, Sigma-Aldrich),
chlorogenic acid (95%, Sigma-Aldrichyallic acid (99 %, Merck), syringic acid (95%,
Sigma-Aldrich), t-ferulic acid (99%, Sigma-Aldrich)affeic acid (98%, Sigma-
Aldrich), pelargonin chloride (98%, Sigma-Aldriclguercitrin (97%, Sigma-Aldrich),
salicylic acid (99 %, Sigma-Aldrichp-coumaric acid (98 %, Sigma-Aldrich), luteolin-
7-0O-glu (99%, AppliChem), rosmarinic acid (96%, Sigmilalrich), pyrogallol (98 %,
Sigma-Aldrich), apigenin (95 %, Sigma-Aldrich), kagferol (96 %, Sigma-Aldrich)
and isorhamnetin (98 %, ExtraSynthese, Genay-Fjars#ck solutions were prepared
as 10 mg/L in methanol. HPLC grade methanol washased from Merck (Darmstadt,
Germany). Calibration solutions were prepared @thanol in a linear range. Dilutions
were performed using automatic pipettes and glassmetric flasks (A class). 100
mg/L curcumin solution was freshly prepared, frorhickh 50 uL was used as an
Internal Standard (IS) in all experiments.

2.4. Liquid chromatography-mass spectrometry

LC-MS/MS experiments were performed by a Zivak® KPAnd Zivak® Tandem Gold
Triple quadrupole (Istanbul, Turkey) mass specttoynequipped with a Synergy Max
C18 column (250 x 2 mm i.d., 5mm particle sizeheTmobile phase was composed of
water (A, 0.1 % formic acid) in methanol (B, 0.1 #é&rmic acid), the gradient
programme of which was 0-1.00 minute 55 % A an@#B, 1.01-20.00 minutes 100 %
B and finally 20.01-23.00 55 % A and 45 % B. Tlosv rate of the mobile phase was
0.25 mL/min, and the column temperature was s80%C. The injection volume was
10 mL. The detailed information on preparation es$ttsolution and evaluation of
uncertainty has been reported in the literaturel[d}6
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2.5. Antioxidant Activity

The antioxidant activities were measured based @hdiphenyl-1-picrylhydrazyl
(DPPH) free radical scavenging activit§scarotene linoleic acid assays and cupric
(CU?") ion reducing power assay (CUPRAC) [16-24].

3. Results and discussion

3.1. Phenolic contents

Phenolic components and quantity analyse$.ofpoliumdecoction and infusion were
analyzed by LC-MS/MS. Phenolic compounds were yaeal in three groups:
flavonoids and derivatives; coumaric acid and deivwes; and simple phenolics and
others. Total 20 compounds, composed of 9 pheredids, 9 flavonoids and 2
flavonoid glycoside were determined in thepoliumdecoction and infusion samples.
The results were given in Table 1. While the deooctwas found to be rich in
flavonoids, the infusion was rich in phenolic acitlateolin-7-O-glucoside was mostly
founded flavonoid ifT. poliumteas. In addition this, fumaric acid was deteediim a
high ratio in decoction and infusion samples (20601456.2 mg/kg dried herb,
respectively). The main compounds and amounts vdetermined as follow for
decoction; fumaric acid, luteolin-@-glucoside, luteolin-%3-glucoside and pelargonin
(2060.1; 1167.0; 835.2; 829.9 mg/kg dried herbapeetively). For the infusion
samples main compounds and amounts were as fofiawaric acid, luteolin-1-
glucoside, pelargonin and luteolin€sglucoside (1456.2; 431.1; 312.5; 278.4mg/kg
dried herba, respectively). Both of them (decoctonl infusion) consisted of luteolin-
7-O-glucoside, luteolin-83-glucoside, pelargonin and fumaric acid as dominant
compounds in our study.

3.2. Antioxidant activity

The antioxidant activities were determined applyiDBPH free radical scavenging
activity, p-carotene linoleic acid assays and CUPRAC assaysbition of lipid
peroxidation and DPPH free radical scavenging effesre determined at 2, 5, 10, and
20 pL. The results were given in Table 2, TablBiylated hydroxyanisole (BHA) and
Butylated hydroxytoluene (BHT) were used as stashdammpounds in DPPH angt
carotene linoleic acid assays. In DPPH free radicavenging activity assay, except
infusion samples at volume of 2 pL, decoction anéudion samples at other
concentrations showed good activity.Arcarotene linoleic acid assays, decoction and
infusion samples at 20 pL concentrations had gootivigy results. Especially,
decoction at 20 pL, have more effective than BHFor the CUPRAC method,
decoction sample has better activity than curcumihich is used as standard. We
observed that the infusion sample has moderateitgctin the literature;T. poliumhas
been evaluated in terms of antioxidant potentialesd times. When the results,
obtained from antioxidant activity assay, are cora@avith those of found in the other
studies in the literature, phenolic compounds seehave important role in antioxidant
properties. Our results are compatible with ottedies in the literature [12-14].
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Parent Daughter | Collision . .
; ) Decoction Infusion
ion ion energy (V)
Flavonoids and derivatives
pelargonin 271.2 121 34 829.9+84.4 312.5+15/9
penduletin 345.2 311 25 241.4+2.5 65.3+6.6
quercitrin 471.9 309.9 16 - 36.2+2.3
luteolin 285 132 30 356.4+91.5 112.6+14.p6
apigenin 269 151 22 614.0+49.5 160.4+12.9
isorhamnetin 315 300 15 97.5+8.6 5.410.5
guercetagetin-3,6- 345.1 3295 16 29.945.6 :
dimethylether
luteolin-7-O-glucoside 447 284.5 14 1167.0+118. 431.1+21(9
luteolin-5-O-glucoside 447 289.5 20 835.2+53.7 278.4+17)9
kaempferol 287 152.3 30 682.9+48.2 178.3+12)6
rutin 609 301 16 41.442.7 71.2+4.7
Total (mg/kg dried herb) 4895.6 1651.4
Coumaric acids and derivatives
caffeic acid 179 135 10 45.,5+9.0 18.5+3.7
t-ferulic acid 193 133 15 18.7+£1.3 10.2+0.7
chlorogenic acid 353 191 14 23.2+£3.2 23.5+3.3
rosmarinic acid 359.2 160.5 15 194.5+14.9 17.3+1.3
p-coumaric acid 163.2 118.7 14 13.9+2.1 1.2+0.9
Total (mg/kg dried herb) 101.3 70.7
Simple phenolies and others
gallic acid 168.6 124 13 - 4.4+0.3
syringic acid 196.7 181.4 12 388.3+26.1 232.3+15|6
fumaric acid 115 71 8 2060.1+142.9 1456.2+101
pyrogallol 125 80 16 34.2+2.3 36.31+2.4
Total (mg/kg dried herb) 2482.6 1729.2
Curcumin* 369.3 176.9 20
7478.9 3451.1

* Used as internal standard

Table 2. Inhibition (%) of DPPH and lipid peroxidat of the extracts, BHA and BHT.

2 ul 5ul 10 ul 20 pl

infusion 43.5+18.463.9+0.8 | 61.8+3.062.6+0.8

= decoction [64.0+0.6 | 65.3+0.7| 63.9+0]61.9+0.9
a BHA 22.7+2.1| 30.9+4.1] 48.2+362.4+2.9
BHT 73.1+2.6 | 77.7+0.7| 78.8+0/80.8+1.6

£ infusion 38.2+4.8 | 43.940.5| 53.420,71.5+0.1
£ © T |decoction [46.0+6.3 | 47.8+0.2] 63.245|11.9+2.¢
g 2 [BHA 81.9+1.9 | 85.5+1.7| 85.9+2/49.5+4.1
_ BHT 82.645.0 | 72.4+11.87.1+2.971.0+1.0

Table 3.Antioxidant activity of extracts (CUPRAC).

CUPRAC (mmol TR g-1)

infusion 0.8+0.1
decoction 2.240.4
curcumin 0.9
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4. Conclusion

In conclusion, we examined and reported the maienplhc components and
antioxidant activity of decoction and infusion ©f polium We observed that fumaric
acid is the main compound @t poliumdecoction and infusion samples. LC-MS/MS
results indicated that the highest proportion oérgilic content in decoction samples
(7478.9 mg/kg), is an important factor for the ariilant capacities off. polium.
Decoction and infusion samples are consisted ofafieracid, luteolin-7©-glucoside,
pelargonin and luteolin-B-glucoside as major components in our study. Thiglys
supported that, the plants which are rich in phenmmpounds, can be a good source
of antioxidants.
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