o) it pgle o5 il

@og)l 05031 JRGA e V G i€

(Dracocephalum kotschyi Boiss.) oLS ¢y 55 (Jad 9 (sowigighld Olus 5 andliae

Sl (590 Ll 3l 30 ol CllS 9 (rb Aoy 3l ol (5591 2o

LU RVE SRS E SIS
dog | cdrng )l oSS (5 5,9liS 0aSiils ¢ SLEL pole 09,5 T
mohamadfattahi@yaho0.com : Jstus coius s *

oo
oSl e o5 siil o ol po (i SleS 5 5] (mmsy ass (J5b slaanl 5 baasgigdls
Soiand I ol (J5id 5 (sarsigdls SloS 5 Slyime 5 98yl anlllas 53 ool onds BI5T LagT Sl (g
Rl €5 9 Ol mizmed (b oKy 5l sas (5,5laex (Dracocephalum kotschyi Boiss.) oLS ¢y )5 (ols2
b spSolas 28,5 )13 obs)l o)ee slated (5,0 lulpd Cod ol ciS Aty 5 2lse ot o DloS S
o&iws jleslatnl b gyl Jlade i 5 sadeigdld OluS 5 plulis (28,5 ploul Jgilbse 5 51 st 60 5l eolazul
2 0l Ol S 5 sl ol Sl o g slaer QLS 55wl (e nyiier (28,5 & )j50 HPLC
35 Sl Sty Lo, s pebas (maty ol s el s saslie (gl aed g, Layl,d s ad cetS LS
Gl stz g5 BB 55k 4 sl a0 sl 0ad (55l aez QLS 4 Cd (bl Lulps o il w, plals
plal cuas 1o g glasads (5,0 Lyl ;o oud S (LS o sl Sy Lo, mdhaw (1 3L a5 (g 5k 4 ols lis
Syp0 63lusls mulio ;5 S5 ol 5l oote aie (lsie 4 WlT e 45 el Ceway (BYO /VOYHGIG DW) lsa

2,5 1,8 eolazul

HPLC ((glaiais oyg,0 i ] Ses o, it olals

doddo
($ibegyls mlio sln 1) adsl ol slge a5 wims oo JoSis | gobaidl o GlalS 51 (5)50 09,5 (2900 plalS
Shased )l GlS Jeol 5 (g,ls po e (Najafi et al., 2010) oS o o2l,8 silage - cil,] 9 2138 (g5l lae
Ly Ol by o €355 Ve dg0m g cesl als o)y Canb 0,8 1 il Ol Sl (anb sloac e
i SlaS 5 5l sy aws aaSeigdls (Omidbaigi et al., 2007) wilaxs 57 1,8 ol 8l (om0 j0 LYo o 4
LS 5 (Hassan et al., 2010) cowl ool (5,155 oyl 51 crws (SlowaST 6T culled a5 il o ol o
Hassan et) wss so axslid Jlad 5T b o1 sldSGol, Sogyle laie 40 0olS mlie 10 35390 Sl 25T
Lyl o ls cws (Dai and Mumper, 2010) aib oo gl oo I3 T sasls oy iage g (al., 2010
29 & el Vb ka5 U S (slagls sy 5 a5 slacdplio sy Sz ke Sl By Slaied g0
85 el 53 30 Aoz 3l by 05 SlacaS 5 b 5IVL Ceod 5 6 o b wloeeS 5 0l S s oo S
Dracocephalum kotschyi ) ol3 5 0ged adg (golaidl johy (LS glasd g,0 cis S L ol o0
Yoo ela)l o a5 (Fattahi et al., 2013) <ol (Lamiaceae) gliss oslgls a4 3laie ¢ lare o 2l 2LS (Boiss.
SlaS 5 g ol ilul b 4 olS ¢l (Faham et al., 2008) oS oo 03, olpl 35 50 5 Jlod ;5 sya Toov b
Apigenin Luteolin sl Hlaasgghd oS g sb a4 .conl a8 T (13 a>g5 5,50 Jlwn g5lug,ls o L& L
5 Gilwlazx ol ()5 sdag, o, ;| Calycopterin Xanthomicrol Penduletin Cirsimaritin .Isokaempferide
Penduletin  Xanthomicrol .Calycopterin) slaassigdléd wSeie a5 ol osls lis ggls 3 Sliass

V¥ .y
WI;M


mailto:mohamadfattahi@yahoo.com

o) it pgle o5 il

@og)l 05031 JRGA e V G i€

alox 5| Lelse (Fattahi et al., 2013) ui,ls Slbjw as ool )] Calises slacwond o 34540 (Cirsimaritin
SloS slisS a1y olS b csilo ol g cuis laad ¢ gludl g, o iy olRis g, ols Lyl il gyl (55
5ol luls b cos 2LS 456 slecgls (Jalali and Jamzad, 1999) ¢l oo )57 baws plyail Jl> 0
BPRaalolons Jrus Lalys o LS5 ol 9 rizen Wl 18 o o g (s5ed al e S5 e
Sras ojgpel 53,5 0550 Slge e g CueS )0 oS AT (O g S e e & e Wl
S pfsle Caio 10 Tisle (S5 p0ee WTs: 5 ) o3l (oSg et WM wiles (g3 slag s ]
(Demir et al., 2009) cuwl 41138 zals @ g, oyl ol g oo ( Sl o)lse Jdo 0 oo S5, 9 YU
FeS ol Sl Vb s TG el laglienST sl & pliies 5y Sliios o3 sladle o 550l 5]
byl 5l 9yl Ol 45l el ivgn it 4 S L cwl sad S50t (alS il
b 4o s 0 olS ()5 0jlas a8 DloS  CedsS 5SS Aglie g oy Boa b addlae (pl (laee

g, g olge
$2LS slge

el Jler Jad ) ol (al sy bl 5l ausil 5 e Sliin 4 azgi b (LS slaaigel s pslae
alo 5 (Jyane slos ;o alolidls 5 5 pslaez 55l il o @8ly S dilate 5 olS ()5 alse slacond oS
O 5 GySojlas Cuz s laded (ygy0 duld o el CiS ady) 5 2l b i (eizes al S
WA Eablo y GaSgg SLS 5 liee 9 £
SrSeslas

Sl ead St LS ladiges 3580 S3L S o LIE udgigdl 5 (Job LS 5 Sl 4 azgi b
oz gladlgl )0 1S5 1L (alfiglel cuns bamms jlcuils g Conlo 5l s pslanz 5l G (25 o 80 #) olS
bo,lac celw YT 5l o (Vieiraetal., 2001) wals g 5o ,lae el YT o 4 51 Ll g0 yid Lo Vo (gol>
3,90yl Jusl (60 .5als ools g 1 sl 60 ] o O (0,5 A8lal b ey g o aizny ) juad sl Jbg J>lo
ol & aoys A st ol Jslre s oo Vo s 8 38 oS 5k 4y 098 5 (5550 las (s oolic
oy 4 Sslogil a5 (sl o oolal sl 51 yid e VD it 52l g S35 o oo lae g 0 asLS!
Gl 05,5 b okid o claasipidl zlil Jsitie o] o ,0 5 51 Uil o 5l eolisl o i Jizie HPLC
ol oS (slaagsigls e S5 a5 oS gt

Sl 5l e Slsme aeb ao el end g yslaer (LS a5 sls (LA HPLC S JGT 5l ol b

50 oad olulid oS5 SluS 5 ol 5 () Jgaz) w5l alBislesl oyl i )0 CutS 4 S | (gauSgigdlé
090 <aiS )0 FAIVA pg/g DW (sl 4o e )0 Y- 0/ ¥ ug/g DW Luteolin3’-) O-p -D-glucuronide ol3" -y ;5
ao,e ,3 YVF/VA pg/g DW) Apigenin «(ad, ) gl asis 9,0 cuiS )0 YV/OFO Hg/g DW ( glso iow slas s
ao,e ;5 VA0/VY pg/g DW) Isokaempferide «( lse (isw slacas g0 cis ;o Y+ /FAY ug/g DW (sl
as,e ;0 YOT/YY pg/g DW ) Calycopterin o ((olgp jisn glains 9,0 cuisS ;o YO/FY ug/g DW (sl
Lo o aiil wb, GlS 5o 1) e oYl (alsd i ladnd 9,8 <uiS 3 VAY/AY pg/g DW el

- BHA
- BHT

V¥ .y
e



o) it pgle o5 il

@og)l 05031 JRGA e V G i€

A odalive ad ) oz 90 ()l o GLLS 5 5l (B 0580 10 gz JB OB Ll wsls plaisl ogs 4y b
ote gladad fg,0 cnS ,o V- 0/Y0 pg/g DW) Luteolin-7- O- B- D- glucopyranoside . a5 (g,sb 4
Rosmarinic acid «( sxwb as,e ;o OF/VY Ug/g DW iy, glaceis 9,0 S o YFIOY ug/g DW ( olse
HO/G el (gladed (y9,0 <iS )0 VYV UG/G DW ( pls ide gladnds (j5,0 <iS )0 VOV/PY Lg/g DW)
LS 5 Gl 5 g5 50 gl auils alfislesl o, byl s o) lgima o 3L ((orasbs a0 ,e ;0 OF/OADW
Gaig SLS 5 slgime s ssmliio i oS ()5 alis glacnd o (2Ll lulid )0 asgigdle
Luteolin Quercetin Apigenin-7-O-glucoside. Luteolin-7-O-B -D- glucopyranoside) ai,, ,o ouls olwlis
G358 SloS 5 e 5l og jieS slee isw 4 cowd (Penduletin Rosmarinic acid 3'-O-B-D-glucuronide
ool Lawsis eliolesl Lls 1o olS slsa Lisw o Tricin g Genkwanin dLuteolin coS 5 ¥ oo  olwlis
5o Al wb, Gl o sl S )by, ol e (udgiadld oS 5 V0 o 5l AT wes e las bl e
ol ol a8l (LI gy BB sk 4 gab acse jload gpslaer GlalS 4 o aBRLesT Ll
alo, ;o YYIYE pg/g DW ( slsa isw ;0 VOV/FY UG/ DW) cusl 039 55 g ol olga (yidu o yiol3dl
4 S gt 09,0 <t 50 ol Glie 45 (6,500 SN S 5 (ab aoye jo OF/OA UG/ DW 4
;o OF/YF pglg DW) luteolin-7-O- B - D - glucopyranoside el osls ;i (iolél candb 5l ol (5,50 aex
bodds, 5l im ol (i5u 50 ol e a5 Wil oo (Gladnd (y5,0 aiS 53 )+ OYO /g DW ¢ s oKy
odd cuiS lals o (Cirsimaritin Penduletin Xanthomicrol .Calycopterin) laassigdlé owS sie slgizes .conl
(ol adgidld Sgle leie 4 Calycopterin oliw a5 5,5k 4 ol las |, Jlpess @zli;:u"l.aﬂ Lyls
ASg3gME S gle )T paed 4y g bl Caands Sload (5551 gex LS o |, (FOFIYY pg/g DW) lade oy YL
= LB Lwlial Cirsimaritin Lol casols las 1y g 5YG jlade ol o) eyl 5 jo Penduletin 4 Xanthomicrol
ool el Jy Sgd oo a3l S5 ool colan b lolul 4> 51 alS agls slacudgbio oo olas |,
baSeidld xezs § &je «riwen (OMidbaigi et al., 2009) 8 .5 oo ;1,3 Jaxe Joloe 156 cov s3,b sk
2o 5 2138 slagmial a3l UV ((Sojlepm 5 ol Ol 4250 o Sis wilizen ame Jalse 13l cos
2ok, g el Slass 5 )b sl wiles e olS wl;y e (Carrvalho et al., 2009) cowl s Jaore Jolge
Hypericum ) el JS 53 G e oo Glime 0oyt Jlo ok il 38 136 o350 slge oSt an] 3
Laurel etal., ) 5,35 & 50 YU s Cugb, b sablie )0 ol gai g 0, a5 098 0 plxl Slej (perforatum
Solas 51 BB olS 5 soSgigds LS 5 e 5 g9 40 Sglas andllas ol 50 el Cewas gl 4 ax 451 (1999
5SS ok slygle saxdl cwl olde slge g Cugly ¢y des alex 3l T 4 bgy e sl el )l g 0l laoee o
35151508 S sl el (S 5 403 oo 5153 3l o | LS A 5 ) 4 el ame Jelge 0 ot
lizs slacares 3 aigisdl aje8 (Caldwell etal., 1971) 55,5 496 slacudplio goss alox 5| olooriawn 5
Sl GlalS )0 lousgigdlh maw (VL o5 5k 4 ol Sglite Ll Cuxdge 4 azgi L oS ()5
S8 Sas bl g i UV il (5 me 50 a5 Sl oads samlive ()l 55 50 Sis das g Sis 3blie 5l oad
Luteolin) assigds oSS rex g 3w glp Collas slo )5 lsie 4y a5 (Fattahi et al., 2013) wils
Cewl oals b)l3¥ (Calycopterin  Xanthomicrol Penduletin Cirsimaritin .Isokaempferide Apigenin
58,5 18 31 0 aSeiligyn Jid e 5l OLaS 5 piiga a5 Cawl 0alds (ascine yizres ((Nikolova et al., 2013)
b ,o sladas g0 s o (Kaling et al., 2015) wb co iolidl o UV g il (o,me 50 Gaw Ve
Sk OlaS 5 ple ads Bro badeidls fiwgn lp esle iy 5l s35n g cosl izl bbeuiS Liwg UV g
SlaS 5 Slgtome g olaas fals 5 vl Seujlosy o whaw (Rl B Ol 4l a5 098 oo vl S )l alex

V¥ .y
Mf/hM



o) it pgle o5 il

@og)l 05031 JRGA e V G i€

295 OB (o 58 a5 89b e S jload (5 slrenr LS 4 Ces slaied 90 slacuS s GuSgiedl
Loy Wl co Ladgigdd jiw aS cewl ool (5135 o (Treutter, 2005) by oo iol Bl oyl alies gl )...vl.»

.(Chaves and Escudero, 1999) wb iuliél les § ol (il UV ¢ Jas Jolge

e yslaer ok ()5 lse sloceans I Jol> o las ;5 (HO/G DW) susgisdhs LS 5 (lie €1 Joor
Glaiod g, bl j0 ool cuiS g (b o e

V¥ .y
WI;M

Peak Compound name RT Gachsar- In vitro- In vitro-
Leaf Aerial(leaf) Root

1 Luteolin-7-O-B-glucopyranoside YIvY INTAAT RATN Y§/aY

2 Apigenin-7-glucosid(cosmosiin) I8V £1/0- INTRAS YAYY

3 Rosmarinic acid YAy INTIN \IN7ia% VYV

4 Luteolin 3’-O-p -D-glucuronide YIYA Y-o/-f FAIVA YVioF

5 Luteolin NI £81+ A - -

6 Quercetin £ YAXY q0/74 £F/-F

7 Apigenin /ey AARTAY ARTARN -

8 Cirsimaritin /48 INRTAYA feln -

9 Isokaempferide \ o I0F VaQ/vY YOIV -

10 Penduletin VA0 FA\FINE \YO/a8 VEIVO

11 Xanthomicrol A YEANY YY/vY -

12 Calycopterin VEIVE FOF/NY VAV/AY -

13 Genkwanin \0//Y fa/X0 - -

14 Kumatakenin VAISN $¥I5- VA -

15 Tricin a/fY YN - -

ol o Ll o g wls e sl ias 4 Coend oLS STy po |y sege i 4390 slacdgilie
UV 55 2l pl 59 GlalS Jle job &y anlon Gl b5 o (sosd BB (liee 40 (25 98 @ i LS 5
ey g, I8 siile ulues slaSalul 5l cdadlrs jolaie 4y Conl 7 ko oLS (gl Sy mé 25 S laie 4y a5
elygle anil ol 5l aile g 00,5 Jae sty Y SO Glo 4 SLuS 5 ol a5 wies o il 1) oS i
Ol 3150 eads odgs ol3T ela JIGol ) ol il 0 o (bl (lapunsilSo <52 g Wigi oo lSalasl 4 i
<Penduletin «Xanthomicrol «Calycopterin) asdggdd wSgie g yws ,0 dgd oo Cgwe UV
5 oS o I 1, leSin 4 it | Jsows O-methyl-transferase o 551 a5 Cowl oo slgiey (Cirsimaritin
et 45 5o Calycopterin s Xanthomicrol «Cirsimaritin a4 Los owSeie sloes 3 Jlasl 5,k 5l 56 opileSis
7550 LASEdE wSeie Fuwgn ;o Wil o s 5l S a5 wes e liS ge05e ol g (Fattahi al., 2014)
5 (Fattahi et al., 2016) s o O-methyl-transferase o ;31 o gds el (b Cugb, 5 Vb slos Yzl 5 auisl
Jelse plus g oo (55l0g5 duo o Vo e a0 S lame Cogh, Yaare glaind (5,0 slacuis jo 4 =il
25y Jloy Ll S5 53 oL amti )3 395 g0 S S 95 5 igai ) 55 & e 5 495 5 Lo alex 5| ame
GalS T ams a8 0,08 o )18 Wigd oo gl slacglie adgs tal38l el aS 1y pas Jalse JOL{ OIS I 4
39 b aly e 0 olS a5 il Jl o pl el olS 50 laaSsigdls dlex 5l 49l slacdgiline 0 dgi mlanw
b GlaS 5 055 ol Lt g o s (nl b ablie sl g o)l J13 (Fmspe g (S sl glgl (2 yxe
g ol cl Sl 85 S o Je LS o (olhs uendlSe S plgie 2 adly 10 45 W3S o g8 41 Clple



) il rgle 0y5muss el

@og)l 05031 JRGA e V G i€

Ml 5 s e Jolse S o5 loj e o e Jolse b o oS (Sl slaclled
S5 9 sberdsn 2l 5 Olyr S p G5l nl 45 09 55l waz e b 975 8 4 0 3529
s slacaadse 4y Carnd SlapnS] T olss b sl slacslie .(Omidbaigi et al., 2009) cowl gl
e il ol ame sl 53515 45 wms o ()l o3| slaazsl (Gautier et al., 2008) wiily oo olos Lo
e baSgedls glyime 45 AVl clos Lawgie 5 AVl Glids, doys brwgie @l S,k Lagie o oldl i
5o 5y5laez b o lassigds slgize a5 vas o olis daxlllas oyl zls (Cheng et al., 2009) wib
AV alKigloT on J S Lyl 50 00 S ol a4 o 0510 18 e Sllags s jme 53 45 Cual

2l g S Ga3glsn S e st cge ladnd ()0 slaciS o (SEUV e e 5 Cul
g oo Sl St jlogy o5y 4 LS BloS 5

&l

Caldwell, M.M. 1971. Solar UV irradiation and the growth and development of higher plants.
Photophysiology, 6: 131-177.

Carrvalho, I.S., Cavaco, T., Carvalho, L.M. and Duque, P. 2009. Effect of photoperiod on flavonoid
pathway activity in sweet potato (Ipomoe batatas (L.) Lam) leaves. Food Chemistry,118(2): 384-
390.

Chaves, N. 1999. Variation of flavonoid synthesis induced by ecological factors. Principles and practices
in plant ecology: Allochemical Interactions, 267-285.

Cheng, S., Xu, F. and Wang, Y. 2009. Journal of Medicinal Plants Research, 3(13): 1248-1252.

Dai, J. and Mumper, RJ. 2010. Plant Phenolics: extraction, analysis and their antioxidant and anticancer
Properties. Mulecules Journal., 15(10): 7313-7352.

Demir, H., Acik, L., Burcu Bali, E., Koc, L.Y. and Kaynak, G. 2009. Antioxidant and antimicrobioal
Solidayo Virga-aurea L. extracts. African Journal of Biotechnology. (8): 274- 279

Faham, N., Javidnia, K., Bahmani, M. and Amirghofran, Z. 2008. Calycopterin, an immunoinhibitory
compound from the extract of Dracocephalum kotschyi. Phytotherapy Research, 22: 1154-1158.

Fattahi, M., Bonfill, M., Fattahi, B., Torras-Claveria, L., Sefidkon, F., Cusido, R.M. and Palazon, J. 2016.
Secondary metabolites profiling of Dracocephalum kotschyi Boiss. at three phenological stages
using uni-and multivariate methods. Journal of Applied Research on Medicinal and Aromatic
Plants, 3(4): 177-185.

Fattahi, M., Cusido, R.M., Khojasteh, A., Bonfill, M. and Palazon, J. 2014. Xanthomicrol:
acomprehensive review of its chemistry, distribution, biosynthesis and pharma-cological activity.
Mini reviews in Medicinal Chemistry, 14(9): 725-733.

Fattahi, M., Nazeri, V., Torras-Claveria, L., Sefidkon, F., Cusido, R.M., Zamani, Z. and Palazon, J. 2013
Identification and quantification of leaf surface flavonoids in wild-growing populations of
Dracocephalum kotschyi by LC-DAD-ESI-MS. Food chemistry, 141:139-46.

Gautier, A., Juillerat, A., Heinis, C., Correa, I.R., Kindermann, M., Beaufils, F. and Johnsson, K. 2008.
Impact of overweight on the risk of developing common chronic diseases during a 10-year period.
Archives of Internal Medicine, 161(13): 1581-1586.

Hassan, H.M.M. and Hassan, N.M.M. 2010. In vitro antioxidant and free radical scavenging activities
of red Grape Seed extracts. Global Journal of Biotechnology and Biochemistry, 5(2): 106-115.
Kaling, M., Kanawai, B., Ghirardo, A., Albert, A., Winkler, J.B., Heller, W., Barta, C., Loreto, F.,
Schmitt-Koplin, P. and Schnitzler, J.P. 2015. UV-B mediated metabolic rearrangements in poplar

revealed by non-targeted metabolomics. Plant Cell and Environment, 38(5): 892-904.

Laurel, F.R., Servio, R.P., Valerie, B.K., Gregory, M.J. and lan, C.P. 1999. Direct and indirect effects of
climate change on St. Johns Wort, Hypericum perforatum L. ( Hypericaceae). Oecologia. 120: 113-
122,

Najafi, S.h., SadeghiNejad, B., Deokule, S.S. and Estakhr, J. 2010. Phytochemical screening of Bidaria
khandalense (Sant.) Lorantha uscapitellatus Wall., Viscumarticula tumburm F. and Vitex negundo
Linn. Research Journal of Pharmaceutical, Biological and Chemical Sciences, 1(3): 388-393.

Nikolova, M. T., Taskova, R. M. and Peev, D. R. 2005. Exudate flavonoid aglycones of Veronica:
Ecological and systematic implications. Biochemical Systematics and Ecology, 33(12): 1258-1268.

V¥ .y
e



o) it pgle o5 il

@og)l 05031 JRGA e V G i€

Omidbaigi, R. 2007. Production and Processing of Medicinal Plants. Quds Razavi Publishing House, 151.

Omidbaigi, R. 2009. Production and Processing of Medicinal Plants. Quds Razavi Publishing House, 160.

Treutter, D. 2005. Significance of flavonoids in plant resistance and enhancement of their
biosynthesis. Plant Biology, 7(06): 581-591.

Vieira, R.F., Grayer, R.J., Paton, A. and Simon, J.E. 2001. Genetic diversity of Ocimum gratis-simum L.
based on volatile oil constituents, flavonoids and RAPD markers. Biochemical Systematics and
Ecology, 29 (3): 287-304.

Study of flavonoid and phenolic compounds from Dracocephalum kotschyi
Boiss. collected of natural habitat and cultivated under in vitro conditions

Zahra Najjari *, Mohammad Fattahi 2
21x Department of Horticultural Sciences, Urmia University, Urmia, Iran
*Corresponding Author: mohamadfattahi@yahoo.com

Abstract

Flavonoids are a large class of polyphenols in many medicinal plants, which exhibit different pharma-
cological effects including antioxidant activity. In this study, diethyl ether solvent and methanolic extract
were used for sample extractions. In the present study, the type and content of flavonoid compounds derived
from Dracocephalum kotschyi Boiss. were determined in natural habitat collected samples, as well as the
amount and type of these compounds in the aerial(leaf) and root parts were evaluated under in vitro
conditions. Analysis were performed by HPLC. The highest amount of flavonoids was observed in plants
collected from natural habitats. Also the lowest content of flavonoids were obtained in, plants cultivated
under in vitro conditions. In conclusion based on the obtained results, the level of rosmarinic acid
production in plants grown under in vitro conditions significantly increased compared to the plants collected
from the natural habitat. Therefore, the highest level of rosmarinic acid was obtained in plants grown under
in vitro especially aerial sample (675.157 DW pg/g), which can be used as an important method for this
compound in the pharmaceutical industry.
Keywords: HPLC, In vitro, Rosmarinic acid
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