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nitrate with nano iron oxide, nano silver nitrate and nano zinc
oxide and nano iron oxide with a concentration of 30 ppm. The
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and others decreased under the influence of application of metal
nanoparticles. Metal nanoparticles led to an increase in the content
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all three nanoparticles of zinc, iron and silver. The application of
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Fig 1- Amount of protein and Galic acid in Lavender callus under application of mental nano element (Collumns
with at least 1 same letter had no significant difference based on Duncan test)
C= Control, nFe= Iron nano oxide, nZn= Zinc nano oxide and nAg= silver nano oxide
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Fig 2- Amount of flavonoide and ascorbic acid in Lavender callus under application of mental nano element
(Collumns with at least 1 same letter had no significant difference based on Duncan test)
C= Control, nFe= Iron nano oxide, nZn= Zinc nano oxide and nAg= silver nano oxide
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Fig 3- Phenylalanine ammonia lyase (PAL) and polyphenyl oxidase (PPO) activities in Lavender callus
(Collumns with at least 1 same letter had no significant under application of mental nano element
difference based on Duncan test)

C= Control, nFe= Iron nano oxide, nZn= Zinc nano oxide and nAg= silver nano oxide

S5l 5l el i el s, b
“ S S s e sed ml 34 U gl
Syl by Slsl ST glaodls ol
308 L Condy pl s e S ils) s
s dalS 5l S o 55, ol Sl ks
a3 Cdlad Oy 55 58 D3 HL 508
adlas 55 30 pewd deeST s dle SilAnST 5]
@3l (35 ,) A edalia 55 dize 5 K05 (S
Cills adlas ol 5l ol glaanl L 45 (TAA
S 3500 Ol 5o (2002) Mittler aues ol 53 .lils
4 S| BT sl 5T cdlad Ol 5> sl
e S EV sl o ol JUSn alie
A1l O Jle LS o ol 15 05081 U

SIS slags 5T s Ol o i 1l

Syl 5l sy Sl
Cos S e S gladsle s il sl
pasie 5 S35 513 55k Dl sl it
P 4 g 08 Sy oS s 8 S Ll
S Bl ) cld Ol S Wb o Al
pij'j e i o YL s Dl b
0 by HAY Ol 4 56 e ST s
S8 L aS E edalie 5 o3s Ll 1, 5 O3
Gl mals w5l ol cJled Olge 3l 3 st
oAl ST LS 5,08 Sl 53 S sk 4
sl YA lde 4 5T b Ol o 28
Al Osp eS8 S s Jol 505 f;f
B R VORE VKA SRVt PUNCIM KW ] | L;La(..i}ﬂ

S35l el pas ol s iy sl Jlexs| 4



JETe T o,lads qopuz 0,90 o)l (5,0l Caesj 5 b5 dolilasT'Y

5% YUA laie o] ladKal, clle Sl
LSt 50 gl 5,08 Sl 5 2 e 2 p S
S35 LS 3,08 Sl 5l e Al Jeol sl
5 G el 50w Dlosan 5,8 Sl ol
Sl Jlee Ol (eSS 4SS A e o0
Olen axdllas ol 53 (8 IS2) 53 5 Jol= o) L
S350 3,8 L (DPPH) 53T sladiGsl, |l
Sl Al s dals Sl Sl S g5k
5ol sy @ S el s l8 L Slast sl
2L Sl e Ll g 0 Kos Cgr Kl LE
(S SQSARL S Ve PR WS K WO -
ol 5 ol s C3lnST ST o 5T ) ol
W slae s 6,8 U.AT Sy <l 5,8
9 ol ).:J‘J:.MS\ L}:MJ Jl’“,’.‘ MJ?L..A cLS BL] .L;‘j;@
oS 5 e VW ) O3S Jl bl S als
Cub b a3y sl |y ol b oablie Ulg
Al o Lials 50 WS Jls) sl (s
5 wlonle G ml (Jiravova et al., 2016)
e Ol yals Kb 5 (Y41 LK
@ oo, Ol s s 8 (YL pslae s JU-:"'S‘L;UT
oS 53 GlenSI ST e LS rals s
S, 5l xS pslie 5y Jg Asl e s g sl
I RV ) BN [ S R TER
oS sy 3 adlas s 50 (YT44) Ol
S St D3 6L 3 )8 a8 iy Ol g Ao

d‘;:.o E) °3_5{ eL:‘f w‘ DPPH » &)‘J@M J.ﬂ 6‘)‘.}

Peyvandi et YAV (L Kes 5 5 Ks) L
ol Olge Sl 51 s & s @l 2011
oAl O3l sl (g5 Sl3 b 3 8 &S el
Slp sl Sl Ol I 4 e ) s
55 obisl ol a8 s ae colust sl
s Ol 2alS 4 e YL clachle
(Solimani et coul o Ciluns! s LgLaw;T
DL S LS edalin j«.ﬁ 4.!.“.&6 L)'i\ DL al, 2015)
O 5 JYCON| P S PRt PRV P
St Je b s W Wsel VT s B samn
S o346l 4 A QLU'V_A s 5wl fol-
ol Sl Olss &S b o 0B 5 5o 0]
S8 o350 anw pl L s )8 4 ol l.a(gu;ﬂ
3L dleal a y esses Sl gt Ol &
2l Slaast sT easl sl 31 s o b Xlg
Al Al 05St Jlb glas S 2V
Cﬁjwd‘ﬂﬁgwsobf@T&uw
Ol 285 ol ol iltenS] BT 5T
O PP Y C PG R WO IO PASSH RGO B
50 (2012) O, Kan 5 Krishnaraj asdles s g5k
VLIS R W P POt VR PTG R W S B i
ST sl el [l .cils cillas anlas
S L3t s Sl 36 css (DPPH)
053,558 YHA Olge o 3151 sla IS, ol
J}{)S‘)ML}.&&ML;)L«;JJJRJL;L&J{
Olize i eS8 (sosb a4 38 5151 GladIsl,



PV lados (1950 s o (Lavandula angustifolia L.) (s e glawl ol il 25T £33 pomamw 1 (38 153436 0 39,8 451

oslizal |3 cdl (il s a4 sl sl
23 Sy lin oyl bl o olS 5 sl
O 4 e a3 5 edd LS glalas
5 ESe) b BT GladGsl, lee Ol
O 5 o fuol anlllas 53 . (VFAY O, K0n
Shusl cbs o S s jasie (VE0v)
e 5l Glae s,y ole 58 L aeilins] o
S oS Aol oS aals sy LI a5 )
3K s il adlas ol 5l fols
27 skl oS 53 S WS jakis 5 Dl
slackle 53 0,8 Dl Gk b sl 5,08
T S, cdlad Slee ials @ e VL
Lo« O ohLKea 5 plode) ws
53 i edls ol adllas )l 5l ol (slaasily
Ol 53 eois 4 5T adGsl, ol Sl
st o3ls s SlST ST lap 3Tl
5o asdllas sl ;> (Soobratte et al., 2005) <.
eI T slag 5T elad Dm0 5 O
Sl pl S A sdalin L ol aals Sl o
555501 SISl cdles Sl on VL bl
Sy ol S 4 s g5 S350 5 008
F gl e i (LS o8
Sl Sy Ay e Al 1y e gl oS S
b Gkl Sl s el Al st
(Ghanati et al., L ,li% 31 jla.s! ol e

2014)

Lol JiSean 5 0f 5,8 chale o (o 0F
Olge Koo (glasdllas 53 5505 Nacl L3 51 (sala
Do 2 Sas 5 ool S8k 5 8 a5 ol ol
chle a3 S Slst sT eJls
[ KWL RGN PSS WP P e |
Sl Ol 31 YL lachle 55 5 e
ol edd @S (apd= b jls] g
Loy oo k4 J= a4 (Solimani et al., 2015)
S 53 S| BT S b Ol S oS
Olojan 5,8 &S sl s cpls s 55 sl
Cools bl a2 s B D30
L solanSt 25 Ol g edd olS 53 GlhenST ol
VL sl ol Sasn L A )3 5 enly s
e 3 5 ekd S 0S| Jl sbaaS ol
wl a8 wals [l 4 Cows 3 DPPH Ol
relS Ol Il ol 4 o ge D350
S Lpde Jsise s S WS L
R bols 0 Jlal gy, ks
Oly 5 gl o Ly D35l o35 Sla s
OB L St 5 oS e 5 05
ool SKee adl (Khan et al., 2016) was o
S st S 4 e D30 nysl s S
w OblS  Chigl e Sl aS AL WS
sherd Suy o5 slrle sl (ol ol
s e b S Wi oK
S SLLE 5o sl ol Cladss (V14 O
Sl Ol i eslizad ol st GG



JETe ¥ o,lads gtz 0,00 o)l (5,9l Caesj 5 ol dolilasV'F

I

bc

w

=

§0D (Unitang L. min 1)

=] Pt F
[T B T o I T I T B T T ]
1]

HEHEE R
o

DPPH (pg.ml 1)
NERY W
11

[
m

S 6 e sl las S o g g sl e SIS 53 WIS, Slen 5 56 et g 5T Clled IS

(M\:‘;a OS.H; Q}AJ’T U"'L‘“‘Jf )‘A‘;Z.a.a ‘5)Lai i), CEA BT R LY Sj:.iﬁ J,’ s_i.l Jj‘b 6‘)‘} iy JLQJ}L.»)

o 5 domS| $UNAY 5 55 ST 56 NZN (T dnST 56 NFE 548 56 5,5, O walis :C

Fig 4- Super oxide dismutase (SOD) and DPPH activities in Lavender callus under application of mental
nano element (Collumns with at least 1 same letter had no significant difference based on Duncan test)
C= Control, nFe= Iron nano oxide, nZn= Zinc nano oxide and nAg= silver nano oxide
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Fig 5- Amount of rosmarinic acid in Lavender callus under application of mental nano element
(Collumns with at least 1 same letter had no significant difference based on Duncan test)
C= Control, nFe= Iron nano oxide, nZn= Zinc nano oxide and nAg= silver nano oxide
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