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Article Info ABSTRACT

Article type: Background and Objectives: Teucrium polium L., a perennial medicinal
Full Length Research Paper  plant from the Lamiaceae family, is renowned in traditional medicine for its
hypoglycemic properties. Its flowering tops contain phenolic and flavonoid
compounds, which are associated with tonic, analgesic, and antioxidant

Avrticle history:

Received: 09.04.2025 effects. Given the influence of environmental factors on phytochemical
Revised: 09.21.2025 composition, this study aimed to evaluate the antioxidant activity, total
Accepted: 10.06.2025 phenolic content (TPC), and total flavonoid content (TFC) of 18 ecotypes

from southern Iran. The objective was to identify superior ecotypes with an
optimal phytochemical profile for pharmaceutical applications and to

g;moz;ty, establish a basis for their conservation and commercial cultivation.

Flavonoid compounds,

Habitat variation, Materials and Methods: Eighteen T. polium ecotypes were collected at
Phenolic compounds, full flowering stage from various habitats in southern Iran, encompassing
Secondary metabolites the provinces of Hormozgan, Kerman, Bushehr, and Kohgiluyeh and

Boyer-Ahmad. The flowering branches were dried in shade at room
temperature, powdered, and subjected to methanolic extraction using
maceration. TPC was determined using the Folin-Ciocalteu reagent, with
absorbance measured at 750 nm and quantified against a gallic acid
standard curve. TFC was assessed via the aluminum chloride colorimetric
method, measuring absorbance at 415 nm against a quercetin standard.
Antioxidant capacity was evaluated using the 2,2-diphenyl-1-picrylhydrazyl
(DPPH) free radical scavenging assay, measuring absorbance at 517 nm.
All measurements were performed in triplicate, and data were analyzed
using one-way ANOVA and Duncan's multiple range test (p<0.05).

Results: Habitat significantly influenced the phytochemical properties of
T. polium (p<0.01). Among the 18 ecotypes, the Siyahoo ecotype
(Hormozgan) exhibited the highest TPC (86.66 mg GAE/g DW), while the
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Kondar ecotype (Kerman) showed the highest TFC (56.45 mg QE/g DW).
The Narrab ecotype (Kerman) demonstrated the highest ICsq value (85.02
pg/ml), indicating its weaker antioxidant activity. Correlation analysis
revealed a significant positive relationship (R2 = 0.82) between TPC and
antioxidant power (inverse of ICs), confirming the contribution of
phenolics to the plant's antioxidant activity. Ecotypes from Kerman and
Hormozgan provinces consistently outperformed those from Bushehr and
Kohgiluyeh and Boyer-Ahmad. Siyahoo exhibited a 25% higher phenolic
content than the average of other ecotypes, whereas Kondor was superior
in flavonoids. Significant statistical differences (p<0.05) among ecotypes
highlighted the impact of environmental factors, such as altitude and
rainfall, on phytochemical diversity.

Conclusion: The findings demonstrate that the ecological conditions of
high-altitude regions, characterized by greater solar radiation, temperature
fluctuations, and lower precipitation, significantly enhance the phenolic
and flavonoid compounds and antioxidant capacity of T. polium. This
underscores the necessity of concurrently considering environmental
factors like altitude, temperature, and rainfall when selecting elite
germplasms for pharmaceutical and industrial purposes. The introduction
of high-yielding ecotypes (e.g., Kondar, Siyahoo, and Esfandagheh) can
pave the way for sustainable cultivation, conservation of natural resources,
and improved quality of plant-based pharmaceutical products.

Cite this article: Arefnia, Reyhaneh, Yavari, Alireza, Soleimanizadeh, Mojgan, Nafarzadegan,
Alireza. 2026. Assessment of Antioxidant Activity and Its Relationship with Total Phenolic
and Flavonoid Contents in Ecotypes of Teucrium polium L. in Southern Iran for
Identification of Superior Germplasm for Medicinal Use. Journal of Plant Production
Research, 33 (2), 217-236.

© The Author(s). DOI: 10.22069/jopp.2025.24006.3279

Publisher: Gorgan University of Agricultural Sciences and Natural Resources

YA


https://doi.org/10.22069/jopp.2025.24006.3279

YYYY-Yeoe : ol UL

YEYY-TYVA 18] UL P g SoiRgl 4

%&;JLJFJ‘%,

J5 igighd g Jgid b T Bli sl g I HT Cdlad w2
ol 2 @ 4o (Teucrium polium L.) 895 m g0 Sloeuwigs! o
52919 00kt 52 5 3 pudlp 55 b g

i&@b‘}ﬁ L@J:.LG ‘roé‘}g% b@}o ‘v.:%‘_sj‘gb_ wa}:lﬁ ‘\t:a.djb 43[?!.1)

Dl by OB s oS8l (ab ole 5 @3S el (GLEL dige 5 e S gl )
r.areff67@gmail.com :4.lLl,

Ol rleode OB 5 ,n o KE1 (b gl s oS Ll (Sl elies 5 psle 03,5 JLils WJgtes oy

yavari@hormozgan.ac.ir :4.lL|,

Dl bty OB e oKl (b gl s @islS WSl (SL ke 5 sl s S bl

m.soleimani380@gmail.com :4.LL/,

Q\j.:‘ gJAL&).L.l ‘u‘gﬁﬁ AK...‘LJ..} ‘ﬁz‘b CL.A K] L;_})JL.:;S IRLGH Lﬁ?b

ajjf JL:..:.]\)

a.r.nafarzadegan@hormozgan.ac.ir :4sLL/,

a.\& Jlae Sl
o3l gl 5l dlur LS (Teucrium polium L.) (s 55 P REEEE oS e 5 ablw Wl g g

OF LIS slaasls ol ods aslis 0 43 Swals ol e (Lamiaceae) ¢l
Ldls SlianST o1 5 500 (gt SIS Mites GAS 505 5 J b LS 5 sl
Frobeg S bl (Baa s Ol s Sl G ST G350 5 )8 Slse

25 Ol olow S5 5 bl gl glob 6l 5 sl gl )8 gl auge Jols s L

S a8 e se s @35 e ST VA ey cnl s by, g slge
35S (b oala) 08 5en ekl Bald Ol Cpr 5 cilne sbaelSans
Wl GAS (oply Day 0l 5 a3 oS el (6 Kas ads e b s le) Ol S (Slea
R 6”1@? (03) daxlpp 5 alKS 5 (OKS) by Glicar 5 aliols
oo 4 Lol Jsile olas 5 Lud j3 5 edd St GBI gles 5wl 53 b 8 gaxls
Gore Sleslial b s Jsd s b g plendsd ol SLl el odles

e bl Ol IS L 2a gl VO s (58 ol (Sl 5 IS g — oy g8

s = e oS dlie

VE L/ VY i3l s Gyl

VEe g/ UY Zﬁ‘ﬁj @JU
VECE/VAE 18y b

S glaelly
DPPH 5051
(G p o bS5
(b lS S
(A g5
w50 gl sl

AR



LA S, iy b S s Gl A e (SIS sl sl
Skl o bl 5 Ol S L e gl 810 55 (558 wdr (86l rm}ﬁ
sI3T Il ol st oe30 51 eslizal b GlawnSt ol e boos g Seluil ccptn 558
bl pesl 0V s o8 Cds s Se3lul 5 (DPPH) Jeshaes o SV = Jedga-YoY
Mjb&'.’. w.;l._r.)b J:.L’v_'v' )\ oslaial L aosls 9 L ¢l>r_v‘ )‘Jﬁ A > Lédﬁga)‘.b\ L;GLAJ A

LA Lo (p<e/00) (Sls (glals dx 05051 5 (ANOVA)

5 NS b oo e oS aberdignd SLS S e siba ooy el
Gl p Gt (U85 ,8) salew L5 S| ) 2550 3 S1 VA Ol 3 L(P</0Y)
(L) S 5551 5 (S 035 8 SIE el dilas 25 e AV
L (S 855 05 2 eSS Dolae p 8 e OVEQ) (S5 506 (slgmn o 5
Gdbes 20 55,50 A0/ Y) 15 1Cs0 Slaie o YL (Ol ) Sl i ST i izl
LS ple & el G ST o) Siinss GlaenSI sl s Sl ol ol o8 5 0L
5 oo alaly ICsp i posSas 5 IS Jigd e o sl Ol Steen Jlo ool
55 ) 1Cs0 Jlide 2als L S Jsd Jiull s Oly a e3,05 355 (REZ2/AY) Sl oms
b s S b b S cil gl pme bLII (GlanS| sT s il s
S p3lbe ) sboay OB 50,8 5 0l S Ol g3 slaci S| .48 e b1, oS Sls! o
Pl Skl e s Shes doxl 5 4 5hSeS 5 e GOkl Glacs S 4
35 kS S s oy bos S b 580k 51 SYL Lo ps Yo S Glgme o
s ka0l s S1  (P<4/00) s pxe (Ll slacosles codls (55 el 55D

S bt g5 (S s o) a8l e Julge 30

oG e 50w e ble SCEASS) Ll S sl LIS tagh onl mls i S e
(I LSS Rl Carse s B osba (58 SW0L s gl Oles ke
g psd sl ul spd e 3555 e oS L ST BT S b s SN
Sl S sbeedlpsd Sl po ) ok 5 b plisl Wile as Jolse 4 Olejos
5 sl OAS L) Tgoe n lacS ST Boae das e Ol gmo 5 pgsls Sl
ooz sl 2SS ssp 5 anb e Lo Ll S wan g Slaae s Ll e (i

AL el 5 e 2l

Lol L) g SlowaST ol el e V4 0) Lol 5505, )50 ool slowkes i le w55l eailny, L3 e sl

el lolid Caz olnl gz o (Teuerium polium L.) o556 o 5o slocadsST 5o JS audgigdlé 5 Joid
NAVYYE (V) VY o aleS s ccloings dpis aps s osliiul (g1,
DOI: 10.22069/jopp.2025.24006.3279

sy © U5 o e 5 e S5l



https://doi.org/10.22069/jopp.2025.24006.3279

OlySed g Lidh)le aileyy [ o b3l g (Gl Cllad (ouw,

5 s S sl Jlatml s (S5
oL IS glass 53 oy 4 O L ooy
(V) Al rals

Teucrium polium L. e oL L g5 o e o
.l (Lamiaceae) glas ol Sl sl oS
ot (il conl alS 52l K551 elS ol
oAb Loy e Sl Yo U gl 4wl
S ededg 5 35 Sk OF Gl 4 Gy dodes
il e Sg Tl 9 A e Slay gls S
3305 e 4 kbl b i G, 4 s IS
Gaastls v OF oslizal 5,50 (i ajls Sl
Sl ks s glE 58 WS Al s S S
VY LS 5 ens ciliee 4,8 YYY glls (V) &l
el 5l ks s Ol L O 68
o3 ez Sl 5 Olnl Gble 2 53 55055 o son
R Sl Syh e edalie Olpl g
C?\]a OAs s O eR fb b oie gl o Ol
R R A Rvs (_;Larlﬁ;rﬁ 4
Rlabs i clesls I3 181 5 me ja (83550
Slas s 53 oS ) i gl a3V Sl
Gosre 01 035 25 sl ala)Saly 5 b
Olys 53 g b WSl (A el
WOlid AS Ulpe a0 58 5 e Sa)len
oslitul i A 5 Culs AS (GBS (5 S
23 5 0 K3 rals 55 ol b ojlas ((R) 352
(V) 5yls el Slin g O o Ol

o313 LIS oS ol ol el Gy e pwy o
5SSl gl cenls O olas &S
N T S S TLIS -0\ FRD | PR | OO W
22 NY) sls ey 38 A 5 (il
5 il ST ) O 5 Lelanl iy
b o e oS Gldipol s s
Glads 5 &S sl Olas b ilesl s S ws
oS o5k 4 G258 e oslas 53 sy
o5k & e 5 s e I gl

AR

Aodio

ol Gl el paanie 1ol 055l
QLS Copae Ok Sl sy slOlS| 3T
oled o o s ) Sl 5 Slrogas 30l
25 LS SLaolaST BT G ae Ysane 1
a8 (V) S sl (6 Ol 5 508 slr
W] e Sl S sl OlLS aSel
Lol Gl A ) ey pl 5y Oldss il e
ol 0lalS clilig Sl Ol il Gillas
Clj;l O3, s 4 Sl B R Ll 5 e
Olsa ol J= s (Y) il Lag,ls 5l Calises
Sl Sxeloaibs b AS 4l ke
(7)) s e eslial e slagg len Oboys
5 s OIS 5 Lols| BT W cs b
bl s b adlie S s el S
gll 5 bzl i sdame 355 belse L Lol
s s 5 Ollsdie des LAMKJ\JJ@.
5 oS Sl s gy (g ph (S Jols Jasms
Lis o oS cul SLLS 51 5 i eVl
sbaSs Mg sy ol Bl Aoy e edid 28
55 i OLS ol s aglans] o1 dsbes obs

() cl ol 0bLS
ol il cel b slaoliS] s
T R P Y PG KW (]
Se s B sbgoby Db Ll e les
2 e gledid OS5 Lsd e e
S 2wl led 4 b laoliS1 ST 51 OlalS
S 5o SLOMSI ST L plie SlaeS) 5T 01
S eslizad e3gel (0) Wyls br Sl O
5 GIS (San 3 b 0S|
Sldlas bl ol @l 2l she 23 gl
Al LOS BT ol e 51 (S o3
S ehis & b SLOISI 5T 8L s pen &
s edle B ol e Sl AL sl



EXT-IN ¢ o)lm.f} Y 2,93 cuhlg‘f ..\.3)93 dl.buubgf Q)w

mr obas S Lol Ol iy Sl
5 b Gbolst BT 5l s e 35
5 sl —es 08 Wil Jyb ols s
OlSy &S Wa s S (YY) O
S b S e el Ol Wiy (Jg
sieles 55,8 15 eslinad 5550 GALS laens| 2
Jyame 01 &5 laj oa 01 A3l J game I sleds
13 eslizad 5550 sl 13 Slainst o sl S
sl L Gl Jeb ols 5 () 5,8
s g5 n oS s Slag,l Al (65
Do S s esls a8 1 anse Soleyl
S b Sl s S buls |y sdiicads
Antes | SUS 5l fnS 50 055 (65
ST ISl & 05830 S L O3t o slal
ol slend lle Lol ol ol o8
YY) W yls 55T sl dISsl, Sles sl
OLLS 55 45l sbadple s 5 Ay
(SAEF 5 I DS S dex 1 o)l
i s S5 bl 5l oS5 dbees
Clg.ﬂjl CL&S)\ Orpr shelse ol 1 K56 S]
S ogle Sy 5 (Casb) g ded) B s
oy e fie sl pl CodS 5 LS IS
St ol (7 OY) doas i (Kot
Lo glagdsSh IS8 4 e o
a0l oS 350 o plete plendigid o s
Oy 5 eIl Cdlad s oSy s
Condge 55 53l ply Sl e S ol
G33 Gbi)) sl oKk, il s oilas
(Y8) cl os0 gl LIS ol by
oLS )2 45l LS 5 ) p b slanlllan 55 Oliioes
Sladisel &5 Ldey amd ol 4 G355 e
ot 4l OLS 5 e 8 Ghle 5l edis) sl
ool 3 A(Y0) dadls g bl 4 e

gl iRl (Y ohes 5 55505

Yy

bl 5 S gladsle Sl Sl
Sl Jds 4 il 5 S e clible o 5
glolast &1 .0Y) Wb e ol Slaws &1
(SASF OB glad by aes Sl i ab
5 S sl (BN e slad s
LoliwsT 1 .OF) daes Jlss 8 JT ols 5
Higd o el ool s 53 4 s Sas bl
sl GOlST 5T 5l 5 sl slaolnST o
LGl 4 05t b 0,8l edias Olge w
ol ol 2T & J 5 S e s
23,5 el 1y O3 5d e S SLS Jole G Ol gea
O8) 85 o sk 1 sl slaotaes| 5T
Lrea Jgo gl plie 5l lanas Ladd 5500
Gls gme 03 SEAS 5 SlanS| 5T Sls gast oS
o phed sle Js 4 olS 5l gl
GRS Sl GadCsl, s 5l als oS
Lieas Jod b ol S5 laagg o (V) ws .
ol ks ez by w4 gl DS s &S
Lo oS Ao sl Sns bl wls s
Olidss s olgdls 5 bs Ao (e
calze s g &S ol esly LS Calises
3 O gl TS s s ol 1y s L3 s
Shp Gae s Gl 0T 6 ol
2 GO gl Laely 5 el (SG bS50
als Oles 53 0T by sladh 5 S 65
U5 25 GMeeSIET L S ) o
Lyls 1 0f 51 3b <ol s sslans] iS5 Sl
G 1y sl sl w36 aas 556 (V)
Slme Sl e OpeldenSly pln 5o 5 S
3 ol 1S 5T cuol (1Y) asl il
Jols Jsd OS5 sl 4l (Ses OLLS
oAl Ssz Sasde) Jsd gl
L g 5 Lol (el Sl oS5 s

QOA) 558 esls ol



OlySed g Lidh)le aileyy [ o b3l g (Gl Cllad (ouw,

LS ol S slaedlien) ol cblis 5 plulis
PR KU GO PE R W R e
S5 e eSS A S el
el Ol oy S slaelSan s Sl ekdisoslpar
Ay lelye L b Sy ol Loyl b oas
3l sl Gl S sl Sl s o

Lgs glulls bl glaael

w9, 9 3190

e oS Rl ol o raallle 590 GbLs B jme
OB 30,8 Ol ol b oKy 55 VA 5l (6555
Ols Obwl (Slas (x5 (aisls sale)
wlpaas (Sl (g S il g adsasle)
Gllcar (alielr @iiul OAS () D0y
ol 5 40 k&GS Okl 5 (OKS) ey Ol
Jsd>) L3 S d)ﬂ@# IS ples Al e 55 (L)
53 b el QIS (slaastls (555l e 51 e ()
el sy oandge s Sast GBI glos 5 4l

sl ol 03,51 ) S s aalllas 5 50

Urmia lake
J

@l S sl T sl Ol
(Y1) 54 ,ls_s=e Scrophularia striata Boiss.
(Heracleum sp.) S 5,05 olS (55, Slidss
5 (Onosma dichroanthum Boiss.) « ;=
Gl i il il g it Bl S S
JPORR VU TPIN P ECTIC JE P R A o
b LT Gl Slee b
(YA YY) il 0350 0LS cpl oslas SlonsS] s
Sl slie 035 Lls Lo & (52555 0 oS

Loglisdl 5 Job OlS 5 ehsn (o8 a5l
23> w5 e Cb s (G| BT ol
Oldlae syms Loy Glns oK ol
oMbl ol ) sland sd Lol ol sS]
S S s SLS Sl g5 ls o
SSPS Bl b slaikie Olpea Ol oper
D g e R L
ssba Lilg o SKoL gl Al Jas
Al e ple mand 5 5 a5 LB
s S S5 e 0 st il bl WIS
IS TCINE G VN P R BV, VGO PR W/
TP PRI g VRGO PRI (IS SRSV St

ML LI Ikilometers

0 100 200

800

.b‘ﬁ‘ g o adlae éjyo‘g)u"” \A ;..;.05‘,;—\ JS.&

Fig. 1. Location of 18 studied habitats in southern Iran.
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Table 1. Height above sea level and climatic information of each of the studied habitats.
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Fig. 2. Standard curves of gallic acid and quercetin to measure phenol and flavonoid amounts.
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Table 2. Correlation matrix among antioxidant capacity (1Cs), total phenolic compound, and total flavonoids
of T. polium.
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Fig. 3. Comparison of I1Cs values (the concentration required to inhibit 50% of DPPH radicals) of the
methanolic extract of T. polium in 18 different habitats.
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Table 3. Pearson correlation coefficients among antioxidant capacity, total flavonoids, and total phenolic
compound in the methanolic extract of T. polium.
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