\V‘\_\M‘c\ie)jb‘v‘“o)w &‘J&Gw_}rjlﬁ

Sloxo 9 (ISIg 0 o I IN> g CuiS dibaio sl ylows 1
it 0L I 33 0 Jbas Ml WS Cuwols g 99959 (g

#) .
3l Aol

S LIPS Vs W B Y N PP WA P PR R P Bl s pske 0y S0

(R0/+8/YE 1 5 pdy Gy, 4070 6/¥ 12l )0 fu)b)

o AS>

3lsp 53 08l e 515 Ol e LS 5 LSS e o Sl 31T (sla ISl sl 5 e slge Jls B3 o 5 e 1SS A L)
5 oo el oS S aslinad LlAE slpe 3 egias sla SRLST A LS|l 6 S e gl oS etd el ele cpl pd e oliE
Ao Sl eslial il olee 3 68k gl b b plBl 51 S ol et Al 0Ll a3 s b leST Al il 2 le
Bl oo VU e ss LSt S 5 S SLS 5 sl S il o3 AL 1S sl 5l s (LS| UG Al Sl e seas gl 2 LS]
D= 53 Jaw s 5580 ol o jlias .8 8 13 ey 550 (ol 5 Jus)l adkeis 53 allid olS S o las LS As Copl8 adlls ol s
G b JapS s s S DS 5 e s S gl g 4l S5 Oses s U Cow a5 (00:00) OV Jple 5 ks
(DPPH L3l Jo Sy =1 =Jed 65 Y 5 Y Opa3l 4 b b ojliae LS| a8 immen 5 s 3sS 5 — WIS 8
OfS sodked Jos G5 fae SRLSI Ao Ly ks S o3l (OS) pnlsl olul asls 5 el S - 55,8k
5 Spd e bl adie ddis ol Sy ke I Laur 5 o gl sl o jlas 45 sls 0L sdal oy s 3 S aslio(TBHQ)
Ore PPMELile 53 55,8k wlele 5 0as K5y o 7 AQ/OY CPPMR s chale ,5 7 Y/0r (DPPHLT UK, Sles dosn U Js 5555
Ll 5l Blgn pam 53 fpizmen 5 GolST s Coolr i Db wsle 1T e 4 ALST L s cuslis L OSI sl s
WPl 5 5035 257 AleS] Ao Caol gl dllid oS S sl ol gl me sl TBHQ e sime 20luST as L bl

Bl o S 0 b olas 5 LS) Al B (535 b S esbas B 5 S il

(OSh_slust olul jaxls DPPH. LS| ds S dilae callis 1 08515 A

saviz67@yahoo.comuys. J,..”

VoY



e BSldes 5 S 5 el aden gla b

J'.L)Lw J,i..p‘

= ol bl oS il ws cls 5o gslelae
R e R B B O TS
58S oslas i) 4 ey Sad 4 LS sl LS
SLS 5 sl O W &8 il o gl sl > cnd
s sl Sho b bt sl e LS| 4S
J= o P S cl (S oS cl s Ll
dea s Ol dhex 51 il Lls [Unss = L 2
5olS sy g p JME U Julse Sl 8 il 5 S
dos V] sl e b O sloosd OUS 5 Olee 3 S
LS Trigonella foenumgraecum L. e oL L
Bl ez oS Cdl SIS T sla (sl ad s 5l wliile
IS i 5 Ol Gl 0,5 23 2555 05
Sy s als O eslizad 3550 ol ATl "Wk 5 055
cib Gl S Cl eSSl OLLS 1 ades ol
oS Lilustas cools il o Sl SIS s
P etd sl 1] dides g wls o [4] allis
ol (6,8 ol 0pSt b S, llsl as o,k
(b GlS 5 las (6,8 o3Il candlas ol 5l Gl Lol
5 S gl ojlas LSl as ol 5 Js S
el oS il 53 sles U 5 aldes S IS

b e 0l s ol s

a USJJ K] b‘y -Y

3l g0 —\-Y

4 AT Jle o ol 5 ool adlate 55 51 alis olS
S Jezes b w03 S i 1 0 gla S s S
A S S B gles S5 wle 3 5 Ad s aldid la
OS o g s S LlS sk e S eSSl a
5 tbond s Ushoe palad il 53 535 g 4SS
35 LIl S e ot (i ol 3 4, LIS Gls Gy

Cl,&a...l—\'—\‘

2 L0 a) ol ballad oS la S5l el esll o
5ol b (00:00) O/ sl 5 alls ke I

0V S L Ogen s Cole A Cde 4y 9 Sl e

1. Trigonella
2. Trifolia

Vot

s —

Soloars (B Sl ol (55508 SV I (5l
b $8 4 Lol ede Sldlas s Ll g e sl
5T sl ISty ol a iy STy sl 5 SMULL placs
Dl sas sl cond pdy STy 0581 sbs 455 L
G Diasden o5l 03l b S dms SLS 5 s Bls) 4
oy sla Sy o nnS il edd | Sis ST sla Jsl,
L5 K a5 blS S e S5l L5l
Ly 0T 31 05050 @3 cnl 0 e g 40 LS
Ao 3l ekl b w0 sl JSGsl, S cl s 53 0
o 355 O o L O3 0ol Sl e EllS]
53 55555 O GRSl 5 O e ST I3l A 5
el LS A5 352 1S 3S] g ey e
Sl Ll 15,5 sl 3 eslinad 550 Lol s oS
) e S S T R
Ll o Dl 1y SAEGs8 (Shs amn S5 gl LS|
03 ek JSas ST JGsly 3 wbass s OF U oS
sld Vs o 3 edes 3l SO A LSt [Y]wsl L Ll
o3l o SLS 5 SIS 4 e &S el 18 e o
sl lst as sl eslatal 4 e el pl 358
Ao B gl s s ol sl Olse 4 o sias
D T IRUL 15 IS WO VY PV | o FCOUR NS WK VR PO
Sl SLST A4S 6l 4dss e s S5 B3 o S 5l
N I o I T e e
5 BHT) 55 ~Soda S5 (BHA) Jypl
I, (PG NS s, s TBHQ) 048 50 sy
O 3wl 5 S il ot pl s edle S e b
SlST s Sl eslinad colee 1 ALl Sl s
GoS sk sl il @ e gL e o e sl
Al o sean 6 b LRlST Ao 5l eslinad il 5s0se
Ao gl booly ol 5l S kel ol ol
S ol 56 Sl s 5 OLLS Gl b s LS|
OS5 bt fo]andl o Vb v s LSt A (g5l
s Gk 3 Jseme ssb 4 LS e 5l ilust us
et ol 8 5 s b e (6,8 o las e
el A le Il 51 T 53 0 55 s

L;‘J" aalail Sy u."b}) g,.LG\ a J)’u—bclfr;.w\ J}ww



W“\'\ .L.Lw‘ c\i 092 ¢V‘~ O)LA.«.:

sl Glmp)fjl&

25 dsap 3l eslizad L DPPH ST Jsl, s s
23,8 5 Amlee

1% = (A blank ~ A sample / A blank) x 100

oolas BB &S 1, dals g5 wdr A pank Jse 2 opl o

chle LS)}'; Uv\" O‘}:‘ A sample 3 Aas * OLas J“‘;’L <°
JS&QQ‘)@)L&ML;LA
SAgd — a8k 0as K, o g5l —Y-0-¥

K|

—al Sl el Jee SOl Jlesl elnil (sl
3 S a5 Sose 4 (Eodll LK) el S
5 e e il A eV s sl o S e o
B oS oo Yoo 5 el Spd 1) S YO e
S s b e A Bglss SLS 5 s S w1 0T
ek OF 2d b Ve ens S e o35 IS G s
23 A e Ve Sl e i T 05eST Sl e gL
S e Y0 s wlsl ol @ a0 L el e (aids
Yor 5 oas fame bl Wy 4 G eld ey Jsbos
dsh 4 (015 2 s (’Jf Voekle) oolas I s S
55 (68 Wl I el $A 5l am s S Blol bl
Ly sl 880 53 b S50 Gy e BB gles
UV Visible-2100- ) UV -Vis (g ey, Sl
3imles ds Sl Ol 5 A sul= (UNICO
Olpe S50 3 5 o 0Ly b s sl ()5 ol alis
D3 o 3550 dons 4 oSl a5 S ol
Do]es

S do = ((Ac@—PthQ—('As(@—As(zzl)/ (Ac(O)—A:QzQ)X Voo
tdge b onl s s

Acaa) o Oley 55 dald gl sl ol i = Ac(g)
= A () sV e dals Gl sl ekl Ll =
= A 2a) o Olaj 3 wsed gl e ekl
AL o el YE 1 ey 450l (6 5 ol s il 5

F(OSh L2ls| sl yasls —Y-0-Y

Aol S oslas Ve PPMLilast golL cn )
Gl s S Blsl LSt 4o ool Y55 éss a

Ll s Cod VY Jhe Canndy oK kg LS

4. Oxidative stability index

Voo

A 03 5 Ssi ke e d e LS e3ls 13 aids 2
oels Pl LS L el gl I~ sl sl A
S1a) gl alsl 66y Ly aslsl 55 s Gl ) oyl
oS S oeslas 5 s P GILS e azjs 00 L
55 bl plonil Ole3 b Jol o jlae el ey s
DN S 518 sl s = VA slas

S5 DS 5 S o3l Y-Y

S e = s s a el g LS5 S Ol
OS5 pam 5o b Gome sy opl ol (S o3l
o M5 e 53 T s s bl b Jglome s J g
Jv]s e

PSS 5 DS 5 (550510 LY

A5 5 -t gles nojlas Js 355 bS5 JS Ol
s 5 Ky by edd oy S5 LA b
A 6,8 o3l (144A)

ST as cdld oL 5,0 —o-Y

"DPPH & 4031 -\-0-Y

Cesl o8 5 (DPPH) Lslhae L S —1- s oY 5 Y
w ool s L gl o5 8 sl s 4 a8 5 iy
ST I, e w15 55 5 0el 3 JSals &y 0 2
LS 5 55 03 L 055508 @51 03l GUl5 AL s
Jsloms 035 ) o Olppe b s 55 ilisn (sla o jlas
S50 dple 5o Lo LSy 1= b oo ¥ 5 Y i
Sl S5 Ol 4 Gl 53 3,8 e 13 e
S S s dd eslinal G yre Ol  DPPH I IL
Orr v N oslae Gl gla clale 5l 2y S 00
Vet sl ke 0k o e 3 S5 S A Ve
03} b DAd 4 5 38 Wlol Jpke 5> DPPH 0 )
GUI Jsame slos 53 (6,108 wlbe § aids Yo 5l day (S
bog gl O zse Jib oo b 4 6o ol
UV Visible-2100- ) UV -Vis (s e 505 Sl
Lréfas et aals Ll (UNICO

1. Folin—Ciocalteu
2. Wong et al



e S 5 S IS 5 ciS adlate sl b i)

J'.L}Lw J,i..p‘

Sl Ao ale gl &S alS SlS 5y
OLLS 5l (5ol 53 (g 03 28 w358 Jg8 LS 5 il
U Toes Jps OlS 5 nlSl as gla Shy s
Ll 8 conlgl plaws Sltle 5 S bl &oyus
Op b SheaS |25 3T sl JSGsl, 03,5 ot 4y 536
a5 S O3St gls S50 03 S Jled b 5 56 gla
© 0 slal b sl g ols S sl e G
e b RSt gl ST ST sla IS,
olas IS I bS5 oSk amlis mlo [\WV]aes
ool Vsl 5 il glajles I cow dded S,
sdal oz 45 (5 05lae Aas oo DL S o lailes
Sl i (VVOA £ 1/ PPM) Lozl sl 25 )
sl las b el polantl o o |y S ols 5

Syl g5l pme DM 53

33 Y e Ol Cs g 5318 sl am s )Y les
Des g el el

ol Jlos 5 425 1Y

als Tl S sl Sz 4 SNl G )
asla esls i ploil HLSSY 55 s IB s sl
s b o Sle 5 5JUT SPSSi sl p5 bws odal s

Colg oo s S anslis OKls Qyﬂ Ly v/e0 Cla.»

&@3@\.‘3—\”

S gs OS5 glgme 5,8 oIkl -\
ddes & o las

Table 1compares the average amount of phenolic compowidsceof fenugreek.

Solvent- cultivated area

Phenolic value(ppm)

Methanol - Sari 972.4+2.7°

Methanol - Ardebil 1158+1.50°
Methanol / Water-Sari 836.73+1.50°

Methanol / Water-Ardebil 942 4+1.38°

Values (Mean+ SD) in the same column with different lettersi{ac, etc.) are significantly different (Duncan,
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Table 2compares the average amount of tocopherol extfdehagreek.

Solvent- cultivated area

Tocopherol content (ppm)

Methanol - Sari
Methanol - Ardebil
Methanol / Water-Sari
Methanol / Water-Ardebil

417.59+0.14°
437.3+0.1°

119.79+0.14 ¢

127.73+0.29°¢

Values (Mean+ SD) in the same column with different lettersi{ac, etc.) are significantly different (Duncan,
P<0/05),
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Table 3The mean percentage of DPPH free radical scavemrgimact of fenugreek both Sari and

Ardebil.
Different concentrati
100 300 500 700 900
Ways of ppm ppm ppm ppm ppm
Extraction
Methanol-Sari 39.43:0.04° 43.76:0.02" 48.60:0.06" 51.75:0.02" 56.52:0.58°
Methanol / water-Sari 35.58:0.02° 36.91:0.06" 44.68:0.04" 49.74:0.02 52.05:0.049
Methanol-Ardebil 41.49:0.02° 47.72:0.04' 55.87:0.02° 58.03:0.02° 62.50:0.02°
Methanol / water-Ardebil ~ 35.66:0.02° 38.09:0.02¢ 45.46:0.02' 50.80:0.04' 52.76:0.60"
TBHQ 64.88:0.35°

Values (Mean+ SD) in the same column with different lettersi{ac, etc.) are significantly different (Duncan,

P<0/05)
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Fig 1Comparison of EC50 (in ppm) extracts and
synthetic antioxidant TBHQ (Duncan, P<0/05)
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Table 4The mean percentage of beta-carotene bleachingcéxtr fenugreek both Sari and Ardebil.
Values (Mean: SD) in the same column with different lettersi{ag, etc.) are significantly different
(Duncan, R0/05)

Different
concentrations

the extract 100 300 500 700 900
ppm ppm ppm ppm ppm
Extract
methods
Methanol-Sari 51.42:1.42' 51.89:0.82" 81.90:1.64° 52.37:0.82" 62.37:0.82f
Methanol / Water-Sari  80.94:0.81° 54.28:1.43" 81.89:0.82° 46.66:0.82 66.18:082¢
Methanol-Ardebil 51.42:0.0' 57.14:1.43° 89.52:0.82° 61.94:0.81" 51.66:0.82'
Methi?gééi\l’\' ater- 45 .3720.0' 45.71:0.56¢ 78.09:0.82° 56.66:0.82° 64.75:0.0°
TBHQ 88.27:0.0°
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property content of Fenugreek leaf extract
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Lipid oxidation is one of the main reasons for tleeline of food and the production of free radicals
which lead to the formation of potential carcinogeand toxic compounds in food. This factor has
led to use the synthetic anti-oxidation in food foeventing oxidation, which recently harm ancesid
effects of these antioxidants has also been coeflrim human health. One of the measures to prevent
side effects of the use of synthetic anti-oxidatisrextraction of anti-oxidation of food and fresh
plant, which contains phenolic compounds and thexddant at a high level. In this study, the anti-
oxidant power of fenugreek leaf extract in two Arilend Sari areas were studied. The extract was
extracted by methanol and methanol / water sol¢@dt50) which had been affected by the mixer
method. The amount of phenolic and tocopherols camgs was measured by using Folin—
Ciocalteu and alpha — tocopherol, respectively,wefl as anti-oxidant power of extracts was
measured by three tests of 2,2-Diphenyl-1-picrytaggll (DPPH), beta-carotene-linoleic acid and
oxidative stability index (OSI), and they were cargd with the tert-butyl hydroquinone (TBHQ).
The results showed that the extract extracted ruideeek leaf in Ardebil area by methanol solvent,
with amount of phenolic and high tocopherols, tlegcpntage of free radical scavenging (DPPH)
62.50% at concentration of 900 ppm, 89.52% blearhinbeta-carotene system at concentration of
500 ppm and at OSI system with resistance to awiddbr 4.66 hours, had the highest anti-oxidant
property. Also, in some cases, there was no saaifi difference between it and the synthetic
antioxidant TBHQ statistically. So, fenugreek lbafl good antioxidant property, and kind of solvent,
cultivated area and extraction method is effeabiventioxidant power of the extracts.

Keywords: Fenugreek, Cultivated area, Antioxidant, DPPH,dative stability index (OSI)
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