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Abstract

Introduction: Ziziphora clinopodioides Lam. is a perennial plant from the Lamiaceae family, widely distributed in different
regions of Iran (north, northwest, northeast, west, center, and east). This research aimed to investigate the content of
some phenolic derivatives (phenolic, flavonoid, flavone & flavonol, or#ho-diphenol, and phenolic acid) during the
vegetative growth of three populations of Z. dlingpodioides belonging to North Khorasan province.

Methods: For this purpose, the seeds collected from the regions (‘Darkesh and Havet', "Teymoutrtash', and 'Reine') were
planted in pots and hatrvested at two vegetative growth periods (two and five months). After the sampling, the aerial part
and root were separated and the mentioned phenolic derivatives were measured by spectrophotometric methods.

Results: The results showed that the content of phenolic derivatives is significantly affected by the type of population,
plant part (aerial part and root), and age (growth stage). Therefore, the aerial part of Z. clingpodioides belonging to Darkesh
and Haver population, in the two-month stage, has more phenolic derivatives (total content of phenolics 11.91 mg
GAE/g DW, flavonoids 13.55 mg CAT/g DW, flavone & flavonols 5.94 mg QUE/g DW, orho-diphenols 2.95 mg
GAE/g DW, and phenolic acids 2.44 mg CAE/g DW) than the five-month stage.

Conclusion: In general, apart from the aerial part and the root, 'Darkesh and Haver' and "Teymourtash' populations
were reported as the selected population in terms of higher phenolic derivative contents in both vegetative growth stages.
These results will help to select superior populations with a higher content of metabolites and optimal use in the food
and pharmaceutical industries.

Keywords: Flavonoid compounds, Phenolic compounds, Pot cultutre, Ziziphora clinopodioides.

Corresponding Author: cheniany@um.ac.ir


mailto:dastam66@gmail.com
mailto:cheniany@um.ac.ir
http://dorl.net/dor/10.22105/dmor.2021.262540.1287
mailto:azadetaheri94@gmail.com
mailto:cheniany@um.ac.ir
mailto:ganjeali@um.ac.ir

() 152 P91 olKEI1S (50 341 (wliiicuw ) (ods aolidad L

VoY (VFY) () a)l.o.iv A4 0y 93

https://jab.alzahra.ac.ir ‘J kY
=1

(PSSP (2900l (huig) Mby0)93 33 (IS Sliiiln (52 Glgizmo (ouiyy
Sl bl y5 o\ 3|(Ziziphora clinopodioides1.am.,)

€ 5sSal s bl TS e T iz oyte s ol o0
Ol Mt gt (cugd B oSS cpsle 0uSils ¢ (BLS (55l sedn sulid Cany 095 (g 50 agal il
Ol eeien gpie (crg3y8 oLLLI1S (sl 0uSiSls (AL (Siolan jed- ool S 09,5 jLslinl!
(Ol eeien gpie (cngdy® oA (psle 0uSLaSls (LS (Siolan sud- ool S 095 ol
ol e st e Sy pole ol ¢ Sl ey oSS ey pole 095 ol
cheniany@um.ac.ir : Jgiuwmo oty

VESY/ 2870 iy gy (FRRVELVAY St IR

oS>

-

WJlal) oll ciloses gbls 5> a5 Conl pliss (go,5 3 lludir »LS (Ziziphora clinopodioides Lam.) _»,S, ;SIS tasdis
4.&3}.’)3‘\5i}J)JLJQuL:AfJJ‘_gVNw)JJJMbﬂ)}LJ‘ glsas;...fuf.kj\ﬂ:(d}&_,;f “')J‘; ch&JLo.fa ‘QJGJL«.S:
Q}Jf&)y;;wub\d}ub\bdm ‘@JS&JSKSWM&})M)A)js)b(&é.&w\)yL;J—j)\ ‘Jj}))ﬁjo))ﬁ

Sy gy diyy95 55 55 5 4BlS IS 3 iy 5 Syses sla s S5 bl ) sdbis sl Slasdy ke ool ile g
Slahss b psSie s Slinte 5 SIS a5l gLS 4ty 5 olo (i5e (12055 Sles 5| s Sty (Salogt

S i (6 5 585 7S
oS w5 (4l 5 gl 250) (ALS Pl clma 50 50 S (Sl gme ey L Dlinis (glgmmes S sl oLl gl slaaily
Ol oS (Salass gl o 53 sla 5 5 Comer 4 Glate (2SS alon i el S e 013 (A el )
JSJssM 5 g AY/00 mg CAT/g DW JSass D AV4AY mg GAE/g DW IS |3 i o Slinie le ool
uimu@ > 0 4y s [Y/¥¥ Mg CAE/g DW IS s ol 5 Y/40 Mg GAE/g DW IS |563- 55,1 «0/4¥ mg QUE/g DW

Syl

Comazr Olyiety ot o) vyl 1o 53 58 53 355 5e 5 5la 5 1S53 Commos s 5 alyh i 31 B30 10 5 6 samma 3 16 S e
.)}QJ Mb:- JL'{LJ« “&})‘)J&‘i& @L»P BEER oslail OT

B ETLRURA I U JU P EPLS WIS WP LR W PV PR LY

doddio - )

0-0" ¢l 4 (Gl < o g ool L ((Lamiaceae) glins ey 3l dludir aLS (Ziziphora clinopodioides Lam.) S 5,518

u..:‘JTJg ct}«la LSLA&SJS LS‘)‘) L.’. 6;6, L‘S‘Oﬂ‘b L.’. LS‘°):-’;~" 4‘5}@3 LA\S/J.: ¢ubbﬁ ‘SLAG\;-L:-: L: cg_,.;t.iwo odeld )‘ Sdxie Ladsla ‘f"’g;r"l"'


mailto:cheniany@um.ac.ir

cee gy W 0399 3 (b Oliio (B g3 (SlgiN0 w3 / I)\SKon 9 5 Ao

Sl 53 s ST 34658 opl 1] Gl lgsl=slalS S8y e s ¥ Jsb a4 s JKas L L JKas sy sz sl IS 51 Kize
Lokl & 3lats ool 53 2SS sy el Sl 0lal 5 Wleos slaosS (35 msbal s 5 kel (355 oS
S b 2 0l Ol Glul S Gl Gles S eliile S e (a5 0l a5 BrR0bmld pllS
£y s oS Il 55 sl ol 03y oL Slal b S B Ly 258 55518 ¢t b S 3 [2] ol Bkl 5 ol 5 dls e

L3l o5 o515 G puns ‘@;T' ol b Jlesglal 5 plnd  Jous

SN0 5 268 b oS50 035 b JT LS5 51 Glos 28 Cib s 4 530 o JT LS (69,0 adsl slacd sl 5 09dle
gl 03 05250 OT kS 5 S o8 dts (ALS (50 slacd s 51 s S 5 LS5 4] dimes (550 sl e ol 4 (015
6] 5 o ekt 0T Ja 5 5 ol 6L g3 5y 4 dtemls Dokt (556 b e W5 [5] ol Sosline Comar 5 4l 655 i
50255 Sl e G2 b ) 558 S ilis el 2 osdle [T] iy BLST pod 5 4l Sl al o pa o il s ol ol A5 e
crl e [8] ol 035 (SLaphisl b Ll cpl 4y jaameis u;jcvfsj s plpls s oo i ol Glapllil 5 Lacdl )3 0%

L6] LS oo i iy b b 55 5 olS ilises sla w3 ¢ ALS slalil s LS5

(S DS Sl b das g3 e s e ST 1 DL Joles 3581 i Cilites (slawssS 55 550 LSS
L 155308 it 5 e S gl SIS Lol i () 1 S5 10] [9] ol Lol 355 o ko ol
oo Sl 45 Aas oo 0L (255 SSIS @58 o a3 aloscdisn Dl L] ol (i g0d 5 Cpramned 2ol el 5550 ahol
[13] oblSen 5 T sla 5158 [12] st ooty 55808 5 a3 JUSIT ks 53 ¢ JT (sl da sl s )13 slacyss 655 ol LI
(SIS T Conl )T (G353 LS5 oS ol 55T ael (Sladasl 5 A3 32 3 L LS5 51 28 4658 ol 48 ol o0l oL
58 b 5 reld 0SAST o (Geds3s) 1S gl Sl ala s el T s e 0l lb e 42 5 Sl
JBS Calin 3 Dlpeid Jids 4 (A S S35SI oS (5 DS 5 48 350 Gasetin (K335 Lasl Gl oo 2 e [14] Sl 0l )5S

[15] gl oo 3,8 0AELES @ ois sl 5 oS

Coarl (3Ll 5 (53,3l o 5 ol SKan ol S Cllls 3 o 5 AS oo s Ay Jaad sb 55 (650 LS5 (Gl gimn oS ol ol s
3 hiady )| SN Ll e ¢ 5013 obS SO 31 ciliiue glaamen Ol (SInlte Gl () S05 (g ) ABL 4ils (6305
Sl b e Ol G pll 5 bilaner plulid el b dles oald (as)ls slacdslie 45 B 5 5 acomas 5550
o513 ) ag oslinal (gl I 35,8 e 5 3bomsl ACE Lo 3T Jaul 1 53 ol Sl lay 5 B8 ag Jaul 8 da S plia () A 5
AL G (o)l Coeal bsdes gland DS 5550 55 adsl DDl (2ils 2ol lassilind 5ni 5 20ls Ol
02 Sl Glanllan geod da s 0l o) (§55 70 s o 55 0T 930550 3lgs A5 S S Gy alo o 5 2 0 590 03Le gl
Olysay ol sy Wl 48,55 S0 (258 35518 b Dl ol 5 650 DS Slyome  saisddy Jorlpn b e 50
oo 18 Jaul 1 55 o5 Ay e [y (bl 5 63— 55l e 5925 5 05D (s 5D ¢ J18) b linias (gl srme Dol ok (1S sl

Sl 0313 )\JE ‘UJUQ.A.U}A 43; J‘ N 4..»)\ WS

L sigygolge =Y

LS))T@P: Sledplal 3 ol 53 @3ls ) Sliunss 5 0508 Sy asls 5 AS)3 adlate aw Jlole y5 68 53 (23S FSIS oS slaydy
58 13 alulid 5550 dghs s b oS5 aly pike 0aSEils (AL Slotimms o K20l 3T 5 p2)b 2 LS (SHISen b 5 s S
sy 55 5 posates (Sadl Glacs b s ool le) B« SO0 5o pbds Sia dl 3 51 e oA,Zé)}T@.g- slayds (Y Jad>)

(B (S wigT 19y (5,0 paiges Gblio (olidlyre Claise -) Jgaz

\



1Y

(\Y.*) ‘YG)L&.‘:‘QY’?U"A . ) .
VoYY asis ()12 31 olRid1S (58 39 b5 cwliicums (ol aoliad

Table 1- Geographical coordinates of the sampling areas of Z. clinopodioides seeds.

Collection Site Voucher Number  Longitude (E) Latitude (N) Height Above Sea Level (M)
Darkesh and Haver 13222 56° 47 6.38" 37°24'52.00" 1743
Teymourtash 13223 57°07" 7.28" 37°28'4.62" 1785
Reine 13224 57°03'1.85” 37°23'8.63" 2049
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Table 2- Variance analysis of data related to the content of total phenolic, flavonoid, flavone & flavonol, ortho-diphenol,
and phenolic acid in the shoot extract of Z.clinopodioides by using two-way analysis of variance.

Source of df  Mean Squares

Changes Total Phenol Total Total Total Ortho- Total Phenolic
(mg GAE/g Flavonoid Flavone/Flavonol Diphenol Acid
DW) (mg CAT/g (mg QUE/g DW) (mg GAE/g DW) (mg CAE/g DW)

DW)

Population 2 2413 ** 46.64 ** 0.30 ** 0.60 ** 0.38 **

Age (growth 1 129.28 ** 167.39 ** 90.15 ** 20.44 ** 10.45 **

stage)

Population x age 2 34.54 ** 41.31 ** 0.99 ** 0.73 ** 0.48 **

Error 12 0.05 0.20 0.03 0.003 0.002

Ll P<o/00 3P < o/ c]a‘»):u&ﬁ}p&ﬁ)b&m&jus semgedasylis C e *o**
** and * indicate a significant difference between the means at P < 0.01 and P < 0.05 levels, respectively.
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Table 3- Variance analysis of data related to the content of total phenolic, flavonoid, flavone & flavonol, ortho-diphenol,
and phenolic acid in the root extract of Z.clinopodioides by using two-way analysis of variance.

Source of df  Mean Squares
Changes Total Phenol Total Total Total Ortho- Total Phenolic
(mg GAE/g Flavonoid Flavone/Flavonol Diphenol Acid
Dw) (mg CAT/g (mg QUE/g DW) (mg GAE/g DW)  (mg CAE/g
DW) DW)
Population 2 32.53 ** 2.32 ** 3.45 ** 9.52 ** 8.89 **
Age (growth 1 216.46 ** 10.73 ** 17.14 ** 29.83 ** 68.67 **
stage)
Population x age 2 18.78 ** 2.51 ** 0.03 ™ 6.46 ** 10.54 **
Error 12 0.31 0.05 0.09 0.02 0.01

Ll P<fv0 ckﬂ)))\)&#&jw)fjripdﬂ NSsP</v0 3P < /0N c\m,;u&ﬁg‘Qﬁ)b_;;..aa}m;f,amwu%;q i
** and * respectively indicate a significant difference between the means at the level of P < 0.01 and P < 0.05, and ns represents
no significant difference at P < 0.05 level.
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Figure 1- Comparison of the total content of compounds: a. Phenol, b. flavonoid, c. flavon and flavonol, d. ortho-di-
phenol, e. Phenolic acid of aerial and root extracts of three populations Darkash and Havar, Timurtash and Rein in two-
month and five-month vegetative growth stages of Z. clinopodioides. The data are shown as the means of three replicates
+ standard error. The comparison of the means in each extraction method was done using Duncan's multiple range test,
and the same letters in each method indicated the absence of significant differences between the means at the level of P <
0.05.
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