VAT sl VE oy 00 VY ol &lx@ujwlp

$9° Jlw 9 9019 Sl gy b G olS 6 jlas 71 it (55w dug
O 0 bas iluST o Cudled w1 5 12

ra\;.;@:ufﬁcY‘_;)l;fos\jJtprJLéjc\ Lﬁlgi.‘\.;}(_gu\.@.aj'

Ol e b e Sl sl3T ol (g5l Al e mlio 5 ke 05 S )
Ul}"“(ﬁ)"“‘d)l“"NCL‘}LSJJJL‘:Sf}‘L&°K“‘:“}‘&L\9@w}fJ‘L"”J;_Y
Ol ol e Dl 15T oKl (5l dl s «(53,3LES 25 sal 5 s 5 es S T

QO Y 15 Gyl A8/ /TN 1Sl s o)

0 A

Gl A sl 53 o gz sla (ELLST Ao 3 eslizal (ool 3sdoe (gl AV )5 3 gz s Sl pl Cody 55 oS S e ol 5
Gosld S8 4 S olS 5 555 5 b LS 5 gl sl (Ol dg Baa b ol Gai L ils 0Ll et gl 1y (ol ol ke S
LS 5 a5l es 4285 plonil ol sl ojlas LS| UG ol e s el G Jl s (gl A5 gl b o
Joshaes LS V= id @Y 5 Y JspsS 5 — Wl s — b B 0 i e b oslas LSl a8 5 S A8 5 (s
S ol OLi gl s S wlie (TBHQ) 0555508 Jis 55 (o sme (RlaSTAS L g et g Aol S = 55551 5 (DPPH)
sS85 5 OEYV/OY PPM) J b s 4 S Sl S8 as b (Al QA PPM) U555 5 5 (VE40/A) ppm) s olis
Ky o s (Lvv/ay) DPPH 537 O0sly e duoys izl Sl ime 3Dl (g bl Bl 51 gl 3 2y, b 5l (6711 ppm)
Loy sls yolanstl s gt by Sl o iy Slse G55 S (355 b ) Sl o jlae Yor o ppm chale s (7 /8) 55,8k slele )5 0ds
Hag ols e Dl s s o jlias Sl Olan 3 Sogl B S, 4 s Ll 31 ()l e O3l TBHQ o 5eae 2luST 0
posbas Chle 5 (58 elas s emes s esn o LS A Cools sl S olS 6 jlae oS ol ol Sl edal Gy s

Al e 80 LSt s o, s,

DleST s Sl Gsb Il (gl b (e 0 jlias 108515 alS

Reza_kenari@yahoo.com :clis. Jye.”

0)



&LA LIZJ)L&J@L:? a)w C‘J.>e.w:l L;)Lnd..\:.@.r

OLes 5 oled b e sl

oAb e s ol W s s sk 4 (5 4kS
Sl TS sy L e P g S il
aps by Al Gl Jihu oy Cel pol s T B
et ol 5 e Sl B Aol e s Jske 0l
o[V a5 e 0dd g 5 Sl sls o)l 5 U
e bl Oman sl o s slse gl sl 6l sl B
V] o eslizad SlalS Sl k3 L s W i,
S Ll ) Olse a Sl O Jle bl s
BERRCIA Iy R PP PN K G { PR FCH W g gl
b I YL 5 Sap i 5 L s D 5l Sy ol
(S Gl 5l eslizad L[A] &S s eslizad OF Gl
sookas OS5 S0l o S pde e Sl A e
313 ol en ) 551 SBan Sl ol gla g A
Sl P i wslhe Gl G5 S AeST 60 [4]
N ol s x5 e e b DS Sl
58w ol (GoslaS Sl S a5 Ls ol
D] el Gl 5y b SV aamme sl (51 O
2 LS a8 6l adles b (188V)' 0L T
St Jow oo 055 S Sl I olS s gl
Dol P Sl e Jp LSS M5 w4 e Gl
s S bl 515 1 sl 53 0K sl mle S
Ok ol sl 5l Ferula persica e ol L 1S olS
S il 655 0 Gl o s enp 45 V00 Sl i gl
L Olpl 53 s s e Olpl L3 g3 Do w45 OF
5,8 o o3 eslimad 3y5e e by 30 5 1 Olge
5 ealSh as cdls lls Vb sl 48 st VY]
S SUS 5 bl prmes 5[] e2p 05 S us S
e DE b sl 5 b oassls b iy T LS
sl

5 K oS iulusl ds Cuols ) asdllae ol 51 Gla
3ol p S 50 b oslas LSl A ol Al

Al o S G

5. Cavitation process
6. Floch et al

oy

dadie —)
ol gleslge slud LYs o 5 edes 1 SO A LS
e ol pl s gd ooyl o DS 5 SIS Sl S
P UBHA 3 5l osas sl (5leST as 5l aslicad
55 i sl oS sl P PG, TBHQ BHT
S 305 gy 63b3 Db dalpd V] 52 e sls
Frae sla (LS us gl wdsss s Dl 5 055 e
S cpl edle S e Aol 1 pliesle 4 el Ll
5 AT Sl Ol slel 5 AS ol
L] el esme gl 2LST 0o 5l eslinad Coles
Sl ool S S gl a4 e sl
pll s (b3l AL o san gla (LS A Sl eslizad
S b s b GlST s sl b ol cpl 51 S s
15 9h5 palie sl &S el (sl o3b sls o g 5 QLS
Ir] st e Jals)
Lo s la iy a0 aals OLLS 5l 6,5 oslas
Col s 3,8 o Spo il e D 5l eslina
W5 sl eslas walital 5)50 DDy gy wazs LS
S ola Pl as o Olid s 5 Ssline ol sl
Bl LS e 13 eslinal 3,5 05bas sl gl W
Al w5l by el 8] dmas JT gbs D> 5 O
Slr s Jemily Ll QLS 51 i IS A5 5506 5 5
Sl Cand gl s 6 il e T sl Il Gl
S Sy 5 Aoy Wl g (S il LS Ciline
e s Slen VL gt 4 s Lo plpl Ll
SO 3l 2o se gl leST A sl (gl oS ol it
L5 5 I & SLLS o 4 0 sd eolinad OalS
Jo] sty asls VL
B e LT RCT = RE-TS
P 5 il Ol e 4 s SV (605 0,0 Al 3
CokS a5 gl el Bl Gl s e
oaltal ulal ol gl gy cpl ol sl slgily o5 lae
VoSl NG GG 8 sl sl 5l el 5
1 . butylated hydroxyanisol
2. butylated hydroxytoluene

3. tert-butyl hydroquinone
4. Propyl gallate



WA il O E 6y VY 6l

53 (TAM 2times — Iran) S cos 5,00 s
a ) odal Cows 4 oslas 5 odd s UM a5 00 les
Ol B s ol poinsdl b b o 51 S sk ) slate
D e A sles S5 535 el

P b S F 65 o3l Y

A e B s elas S 5 DS Ol
oxam 3 B Cme By cpl s Al (S el

Jsbe 53 ol S5 5 bl (oW U 3 I S 5

e ) e VO L &ipel Sl s Sn 00 558 e WS
old 33, ki OT LY @) Gl 0 S A8
Vie ) Sl S e ) e ¥ e 5 S bl oy
VO e 4 e o LSl O & (e / 555 Ao
b as S alee § 518 sl a3 80 gles > 4ids
Ly zegbVe 53 0 Gl e 5 AL 5 208 T 50
UV Visible-2100- ) UV -Vis s e 555 55
VA s el 2 (UNICO

PS5 DS 5 S5l -£-Y

sS85 — 0 sl yojlas Jyp85 bS5 IS Ol
23> a olas p S ke Ve el nl 00 A 6 Sesl
© OIS A 0 ad 5y A e Y 05s) L s
Gl Y0 e A bdse o s Lol &gl
33 e G3s A V) Tt oY 5 Y Ul
ol Qs sl IS 2 e v/0 5 (Ao 40 T J 5]
Blol (Ao 40 T bl 53 ez S35 deous oY)
Losslblal gl dylowe pamm cplanilw 8 bjlses
gl dd oliley e Vo w doys A0 T UG
O Gy 3 8513 055 Jlm 3 aids S s 4 Lol
UV ) UV-Vis ey Sl bug el 0Ye 3
[14] 42 ol = (Visible-2100- UNICO

alST oo cdld oL 5,0 —0-Y

"DPPH {3031 -\-0-Y

« DPPH I Jlul Jsl, oS 5 Olge a4 Gaiss opl 3

)\ Ji:jjji:a 0v a5 b".‘;J:' J-’U A eslanal n_ajau ‘_)\).&

1. Folin—Ciocalteu
2.2,2'Bipyridine
3. 2,2-di phenyl-1- picryl hydrazyl

oy

a uj'-” 9 .:‘_9.4 -Y

3l g0 —V-Y

Gl ol Ol gt 51 8 e olS 51 Gt cpl o
geed 3l e 1y ol ol s S eslinad sl esle Ol g 4
oy a5 03,8 St BT 50 51 s 4 D3
33 3y s 4 S Molinex-684-French) oL
plosil Ol B 5 A 031> [ ge lin o b SIS0 5 03,0
A5 IS BE Sl am s b gles 5o bl

o,las C‘J’.‘Lﬂ‘ sl S, -Y-¥

o) Ll Al dowyy 55 ojlas VY-V
(& gl

Dz e Voo b B oy 51 S Y Egs cnl s
Yo les 53 aids ¥r Sde 4 5 ek S 5 ol = J b
Baws 53 Fa S YO Ll L a8 sl 4
Col ol esls 15 (Transsonic, TI-H-20) . 5ol 20
Ko By Jslos ol ael s 0LL 51 [10]
« (HERMLE z200A — Germany) Jus s sl
3o B A=y o g Yoo TPM 50 L adds Ve ke
e 3355 03 A G 3 gy S5 B Ad sl pex
Voosled pedly Blo LS L oeks ol e gy 36
TAM ) St co 5l aug wlsl s ai Glo
5 eld S UM axs 00 gles s (times — Iran
Bt bos 5l Sk Hske 4 el s o jlas
A les Ly 5 Slesl Ol By edilis el
D gl

e 8 Jhw dhw gy (5,5 o las —Y-Y-Y

IS 2 s Vo LS ja g 0 S Y0 B cnl o
bag 65 elar e A3 S SNl Ul
Suprex MPS/225 Multipurpose ) |~ G Co,
a4V e Slid oS le 4 s Yo gles > (System
dos OLL 51 [WV] G538 S aids T S
HERMLE ) Jus 55k ol ol8as Jane 35 J glome 1 5zl
Yoo rpm s L o4ids Vo ode 4 (Z200A — Germany
b as ol o (ra) SU Ao a3 5 S Sk Sl
o 250 B e 355 s A 63 sy K03
wlsl 55 s Olo ) oled yedly Lo 8 L edd g5l



Sl s b S oS o jlae ol Sl g5l wg e 5 almd b e Sl

n Pl 5,5 SOy ol Ol sy 3 5 e Sl Qre g Ver0vn Fov e ojlae il gla cbls
INT w3 15 s 3550 Ao Aops /et Jilowe ) e 0w 2 e s p S5 S

Jorson = (Ao~ Aa)-(Bo-Ao) BuoAe)* 100 s 1 055 oo S 45 45 S 6Ll It > DPPH
tdpponl s s cdr GUl Jsane glos 3 (IS Gle S aads T )

A io Ol o Al gl el okl Ll = Ag () sl dali blis el OV gs Jsb 3 b €0 (5050
Ag (0) coslui 51 de el gl ol o kil g ol = (04 5l eslizad U DPPH si51 JI0sl,y [les doys Y] ad
= A @a) o Ol > Ssad Gl odd sl Ll = 33,8 o tlme 5 Jge b
A3l e el YE 5l Ay 5 gad (5] 0l el 1% = (A blank = A sample/ A blank) X 100

- olas L S |, dali )5 ol A plank Jse b ol L2
ST Jelos 5 3 Y | R
Clle 658 Sl Ol A gample 3 B o Ol AL s
AP e b OLSS aw 53 (alad SlS b Sl G ol o R WP TR
el 5 by Sle awlis 5 s el MSTAT-C

Loys 0 (guls e c]a.« 5o T-Test 5 SCls 5uofji

doel S5 = 55,8k 0as Ky s Ogesl —Y-0-Y

— Pl 5l el dee Gl T plnil sl

Beatad s S g i Do 4 (ol LK)t S
5 e A Ghe) s Bl 08 e o
Cou gl =T S e T S RS Y e

S s b e S bl S 5 s S Ll O &

s s 5 Sdgs S ke Vv ,
Aﬁiﬁg.ﬁ&\";e%)ﬁ A r)j)jls P DL

Z

Ko ol o, lae 55 e Vo L G i3 ) 03] Sl et e

Cb:».:.w‘ a)L,aG 92 JSJJ;US)J E) v)_,.d 6\.& V:SJS Q]J:a )\ JZ:) O,L.a Y/0 0 aelsl Q’l “ .bu.u QLQ L A‘Jo.b (4.3.;5)

0315 OLES V Jsdar 3 sl b s Slw Ggb i, Lol Yo 5 oad Jame bl Ay 4 G oeld 4y Jylow

E) v)_,..% 6[.& v.:sj SOR )'\ J—wl’- CL\:"';“""I oS U}@(J}QU‘)J};)J (:;Y cble) 5)L49 )‘f:JJJ_{:A

93 aS sy Ol t Qyﬂ Shesteal b ola ojlae Js 285 53 I8 Wb § cele $A 3l a5 Wil u:"..L‘)'T

e SO A Lok sb gl oS 5 ks 5l e lae 9okl gl £ 5 s Lgad (58 wd (SLI gles

Al azsls P<a/00) oLl Sls e €ged Sop o amlin 1 iluS| Ao cdles O

Table 1 A comparison of average phenolic compounds and plant extracts, tocopherols Ferula

persica
. The amount of tocopherol (alpha- Phenolic amount (in mg of gallic
Extraction method - solvent tocopherol 100 g of extract in mg) acid per 100 g extract)

Superecritical fluid - ethanol 58.6% 1495.81%
Ultrusound — ethanol / water 56.66° 1422.52%

Values (Mean + SD) in the same column with different letters (a, b, c, etc.) are significantly different (Duncan,

P<0/05).
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Table 2 Average Comparison of antioxidant activity (beta-carotene-linoleic) in terms of
percentage of inhibition

Extracts 100 ppm 1000ppm 1500ppm 2000ppm 2500ppm
Supercritical x 33.8% 45.1° 53.1° 63.4°
fluid
Ultrasound * 30.7" 41t 48.3% 57.6°
TBHQ 64.7°

Values (Mean + SD) in the same column with different letters (a, b, c, etc.) are significantly different (Duncan,

P<0/05).
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The most simulating factor introduced in this researches is efforts to limit the use of synthetic
antioxidant in food this is dangerous for human health. The present research was carried out aimed to
optimize the extraction of phenolic and tocopherols compounds of the Ferula persica plant with the
help of ultrasound and supercritical fluids new technology and study of anti-oxidative properties of
the extracts. Therefore, the amount of phenolic, tocopherol compounds and antioxidant power of the
extracts using Folin - Ciocalteu method, a- tocopherol, 2, 2-Diphenyl-1-picrylhydrazyl (DPPH) and B-
carotene - linoleic acid has been investigated, and compared with a synthetic antioxidant, Tert-
butylhydroquinone (TBHQ). The results showed that there was no significant difference between the
amounts of phenol (1495.81 ppm) and tocopherols (58.6 ppm) extracted by supercritical method
compared to the amount of phenol (1422.52 ppm) and tocopherols (56.66 ppm) extracted by
ultrasound statistically. free radical scavenging percentage DPPH (72.97%), and being colorless in -
carotene system (63.4%) at concentration of 2500 ppm of extract extracted using supercritical fluid
had the highest value, and there was no significant difference between it and the synthetic antioxidant
TBHQ, but there was observed significant differences compared with the ultrasound method at the
same concentration. The results indicate that, the Ferula persica plant extract has good anti-oxidant
property as well as extraction method and concentration of the extract is effective on antioxidant
power.
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