VeoY ;,w:;.@ﬁ:)\ AK 09> AYo c;L«,&‘l- Ld\ﬁ‘ J_)\..\S» M\Mp_; \DJJ& A.Jaul
C \

ol 2l SIS @b g pols aboxo

www.fsct.modares.ac.ir :ak>ws Culw

25 e s

&‘}5‘%04& duﬁﬁJijfﬁf wLAﬁ ;J.;...Sbli QL;-&}»A&J: 6}“':‘."'.’,.}& J“;'ﬁ tyﬂ}'l}'

0k S o Bl pd s O KT b, s,k
Yo . N *y . . Lo .t
L Al o (HUS 03l felewl Lo, ) 5 e Sl
Q\ﬂ‘ gé)Lw ‘6)LANCL«}‘5)))L.:S 6_5).9 aK&.‘: ¢59‘)) ;f"'w oIS iS5 &\v\; C“chjl; JA.,L@.A ejjf 6},53 6}%&4\5—\
Olnl ol il b a5 (5355158 p5le RN ol)) g 0SSl ( olds 2o s ke dige 05 S sliul =Y

Ot el céjlmjﬁbctﬂ}‘_sj)jl.:\s UJ& Sls ¢ ol pwlige 0SSNy ( olds @L’.ﬁp}rjls— swdiga 03,5 Sl -Y

0 S Al SleMb|
alawlie oSl YU gladis 25, L 5 ALE sy, A ) S Ols KT o8, Pl gl )b

b K e Spobae Jans opl 03 Mils ol (LS|4 coolSl 22 s o
e 4 g 3 Al 43 YO (slos 53 (VeiXs) SR b1 P> 5 pla & gool 51 olisad
SIE 25 e VINY olas Jgb OS5 Ol s (5,50, YOKHZ 5 42ds ¥
S 5 oslas JIPPM YOr s Yoo Ner 00 glackle Fanshl el sy pf,..w

NI e leST (g5Il 5 el S/ 5o S O Kpe By b 3 S =

VEON /OFIYA Sl Gyl

ERAVARVAL NI gt

ST Gk 5 (SanSTal Cdlad ojlas Bl 5L sl OLE ml Al S
Qs pawo o5l 3 53 Slim s lp (PPM YOr) S 0 0 ol S5 o jlas .l Sl
K238 515 ealimal 3y5m ) 5 V) Vi Glacend by OF (a8 Appls ed aesls
40505 5 ok angs IS 5L 9 590 pite 205U YVO/0 g YAV/E s gunsS 56 1,3 030
RFSr S s n sl s feee by 5l odd g J S 56 5 I 0 S5 5 4
kS T3l O Ol KT g, laST Al Wads gt 4 Ll 1) el
Vool s 0s LTBHQ 5 s Glign, ol olas gslb slagss,
PS5 3 il Ll STy mkl S5 F IE e, YE Sk 4 ol Kle 4o
las ol gbdised 5o GEy) OgmldeST s OLE mli ad S5kl ek gl

(IS Sllds

iy o s W)
S dag s rano

) soed 30l 530

ok SIsl LS

9 a‘ji oslias g9l Al dald L ;-QS g}S/ ~r AL‘S/ ‘_fﬁ (R % @'L:.‘,i}_,
(ﬁ""lj.’.‘“)li LJ:nms‘ﬁ: U“'i"b‘ J‘Jjﬁ d)‘-\.gga 093 Y¢ 390 dlglg BL ASg)‘gk “ C...n‘TBHQ
Sal> By ) S edd SUsn, el olas gule By, Ldsel 5 S ES
G okd oslaiul slaoylgs e 55 piomen 54 5151 o,las s TBHQ S s lnSIsL
‘;','SJJ.; d}ﬁ‘ K) 6*5 M‘,-\s 'Ca-‘é U":"" }‘ L;:SJI eﬂﬁ.\ ‘Jlf V'lf GJLG-F u_auxﬁ)
Pas Bl s Sl e & oslas S, Glp s e A o

R RN AT

10.22034/FSCT.19.135.89
DOR: 20.1001.1.20088787.1402.20.135.8.4

(s J s :
Reza kenari@yahoo.com

A4



U\J&@})ﬁ;@jt@g

S ol laednsSsl ol O e 5 el Coan
G &2 |y spkioes 45 5 TBHQ PG BHT BHA _-,
e el 313 G b claetiSTal 1 aslind
Ol oo 28 olpe 5o el 550 b 3 sliaShl LS 5
S Sl denl o068 55 DS 5 ads 4S5«
b I bS5 [N spe oolil bagpsban gl 5 bads 555,08
Lglal pn S L ) O el enST Sl s (slapilS
LS 5 sl Gadsl,y 038 Jles e ol o 5d e oS
S e OLLS IV] dib e o5 slain b eSS
Gl ol oWl by dmes b glasdiaShl
G 2 Obw o Yl Sl ks falS 5 1ie col il
oSl SS 5 Ol 4 0T 516l s plnil OlalS
S b ol ool OllSass el ab
Lol 5 bad gl dadenl S dex 5l Jgd LS 5
Sl Cools (Jgb SLS S ees sz 5 Ll

IAT sl el ol &0 VL
@ OV s b W g SLS S el
dapyd s, A5l) i (53,8 lalie 03,50 s 4 sl
23 S L Gk (s co SV e da
Sl a5 Sl ol LS Olgr ol o 3 AS, Jb-
el Oladlas s s das UG A E shls alS
i) S5 e e Sl 4 a5 iy (55
St 3,8 gballe g 5 b 6l ccoadla adias
a2 sy S S ol s 4] cd el
ple b ole SV a4 Jld iy DLS 5 0558
e a0l ki Coale e w4 ) 53 e las I
A8t slle (oILL 4 Oy Gl oolas 51 GVL ke
J&)JJMF}O}?S\J))J))‘»)JL“&YGﬁO“
Slr bl i 3 S D] b sy b
Shestaal glde glaabla 55 Jlad o3 LS 5 5l Cladls
03 by Sl ol s ol Glagny aul
Aror aes DS S Sl 2,S e JE G el SIb
x5k PH 5 ool G (bS] Gk e o

dodoo—\

Gladal oS b 5 (5551 mle Ulse @ ALS Glags s,
S Ol aSGl danly 4 s e pke 0L Gose
e OB Ol 4di s e Loy age sl
b IS Jenl 5 ol pmmn ALS slapds, Al
D] tes LA, 5 Jspul JypsSy SAl sl
5 Lol e mlo Gilae 53 s slaals 5l eslizad
e 53 58 55 5 pls sl gl Lol dleS Sl eslinal 3
Aslas bl sad Gl zilig 5 ol wgslusls
Ols Kl Ol opl 53 sl axils Lol cils « b bles
Qs a8 il e Ol oo 8y gladils p Sedes 51 S
035 YU oy VL s Sles o) glasle Oap b
O iS5 law ludisns Jelye OB 5 ladas 55

IV] Gl a2l 530
LS aLS (Helianthusannuus) s oG L Ols Kot
03 Alwge &S W Y Cu;,\ 4 g et el Bl lyls
oS opl o e CuiS Cilime (sla 538 51 sl sla i
Wi Al e Oler 5o sy SVsame e S S
Gt 5 paly (g5 K b Sl L e Ols Kl
Coeal [Pl oo (S5 aeal) TS 5 005 gLl o
O S $OH g e Sl g
Slaimliy (el Goomer 5 S 0 W5 55 sl S
sladsl b b alS glayes, [E] ik o o 3 Jshome

s eSSy ply s 3l

35S s Kb e O3S E e e SOl
Wl denST b 2 Loidas o S Sl 555 (glagdss
Ol ot sl & A o W5 SU ks 5 o DS 5
S oFs ol RIFI LS cl s 0 nl bl pae
L G pn L TS b b s S S T
OpeldenS| dl B 5l S5l g oy sl
S el osls 0L Oldlae el LaodnSTsL 1 eslizad
J2 e s b el S0lse i slaedinSTal
oSl Olge 4 LS gbe Sl a5 ssde ae 05l

107 555 eslizul



VEeY C,.«i.@.i.))l AL 0,92 AYo a)Lo.:a

el s 5l Lol Slosas 5 olSs 5l cbls
s ooy 5loosd wolul s cdls (Sashl
Mg 53 ool sl Olpes bl b
oslizl Ol g5 o (W/O/W) O 5 s 53 o (slads g sl
S Sy ol Solopt a4 bogpdsl ol S 58
spdn Wl IS Shla) s 5 050 DS 5 53,8kes
DAl

San A3l 3B L 355 e eslind o)l Olsie 4 S (Slesle
3 03,5 A3 mdsy Oleily alon b (65,5 (ol 5o 1) axn
Al elol glaanlp 5l (bl loylps Soyso @
ol ol dled Coniles 0581 s 53 anes 3l O gl S
53 A V] 55 8 o anen 350 (800 de 2158l o
ol 52 a8 Ll T eslinal 5550 S SUS olse bl
Sleopar dile e S bl W ow bedisn o
eded LS Sl an s sSns Bl e (6 pland sl
Ll Bl 53 g0 ket 5 Sh 2k pd Y]
opfe DS 5 Glsns ol 0L o2 ala ez [V 18]
Sk s b i LW/O/W LY 55 glad s 5l 5L o
5 e OLS 5 b Col Cllly smleadise sk o«
I e el Jx8 sl

Gy Slisno 4 Odes Gl cmle o)l esle il
F Ay Olge a oy O Gl (55 Al 65
e BblseYse b 55 s b 4 Gilesny Cae
Y b on ol bty Jol gl Lledd eslind
568 el e el YWD S
e B b cdls ol a5 S el
b Lol ey O s asnl 5 ey F B n o 8ls
S o e Ly 0555 Sy el olps slee Olgie
dopl s oS 5l eslial 5,50 3 adame sla_i,lsS
Slr S sl saddisn bS5 5 b ales @ o OF s
s b YY) s s pe b ey LS 5 Sliy 0550
ol @V e s Cmis 5 b rews Sl es a8 eslinad 4
S eolsen L slS 5 i A58 6l L mbie 8L LS 5
o Sbab Sl ol il eag s s 2YL el

‘LA'CM; ol e a5 L L;LA'@.; Ssl= ol !

q)

g e ST R P L IR A PH IS S
el plind ol il S (Salviaofficinalis) s o L JS
el Ol ams OF 6,5 VWY s olS pl 458 Sl
Satle Vo BT gl g wtls el alS IS
Slosed 4 Ll olS aiyy ol iy 6,8l slyls a5
3l S S sledids 5 58 Dl comiie dane glasila
2 el el s 8 e s sbaddS VY]
Saz Sbl s 505 IS8 6lS pl ls 3 )8 e b
3T dlad 5 Ll g i Rl slaasls 5 (S
GolS oSS 05y 4 ol alsa slaplhil s e
Aol 0T (s ogs 4 dteen (ShSIaL ool b LS 5
ol Sy sl ol 5 Sl ol (I3 8 5 a3 52
5 SN S L I S S Sl A
DYl Y Sashsl

Wby OpeSt S e gla S 4 (S8 LSS
Sl 5 s el OF 5 5 PH 5T 5 w2l ~
SRl oS g5 sl s Sl S pl Sl e ol
5 H58 OS5 s la gy 5 bagab 5168 o wdd xS
DET s Ol (b s s 5 50 ol

S dad g Jy 035 5 smame sl baggsstd Sl gles 28 il
Wl sl bgmls il S (8L LSS e
Sl 3 sl 03 SSES (3L s Aags g
5 o bl lacyl sl S A Liledd osls anv 5 jase by
@il Sy b Blim (Gl 00 el ins
Wle cpl 53l B Gy 5 Gl e S S
N Slign, Obdkly i Shosar s 4 b s sl
Olas s edd e ad S pled ool L
A S S Ulss w08 sk 4 sld J xS
s b Gl b s Sl slpte
2 el 5 s Ol ity o Jeb s slad S5
spama slad sk Sl (F o onl pesdle Lpdp S
Al ST sl SUge b alis 53 Osedsel b ol
[V0] wisls 0Lis 1y 6,5V S5 s se sl gllas

E0 03 Dl S0l b s gk DS S Slisn)
Pl e Ml s (O/W) ST s 25, L (W/O)



U\JL{@})}:’JL@)L{—'

oa b S5l Lol 5354l LS s« (Khazar, Iran
pf 00 gl e iy D3 B Al esls e ey Se Yoo
ISl Pl 1) e YO Lol g S5 e Sy
ol plem Sl eslinal b gl A S5 (Ve
3 sl 4>, Yo sbes s (6.51200 H, Dakshin, India)
S5 A bl A AS YO LSS s i T e gy
e 3 A Olo \syled ety AES 1 eslinad U fols
RE 120, Flowil, ) x> a8 55 Os
e Yo gl s Gl = b e 8 18 (Switzerland
B I e U P VH IR el s Kl
DT s gl

S el S g o YYY

o 31 ) ke Y/0 le ol cojlas S J g Sromie (gl
has &) e 10 4 (g oY) Sl 3 g
i 3 A e Y e 5 S S s s A G
Yo St w byl opl s 6l Ol 4 deoys VO Sl S
S 3 S IS SLL UK 5 GBI sles 55 4ids
o5 g b oKaws Ly bglsee Sl Olej ol 0
zs Jsb o> (Cintra 6, GBS scientific, Australia)
bl Jsd bS8 e s Sl el VA
IVE1s 8 aslee SIS sl 5 Il e

Jf = oylas L;/J.L..SBL; ol oww-Y-Y-Y
G 3K e ebas (Sashl el Gl Gl
sk ol eslitul Al S ik oas K
25 Sz Aol ST - 055,80 51 4l J gl SOl
A A e Ve s 58l e 8 e 000 S ag
e 1 bl edd ag gl 5 ) 5 S Ve A
e S LSl B 55 e S e b 5l S e S
Sl Gl Ve s s S SIS O s o B
Sl ke 0 dd e ea s 5 Wlal O 4 W]
A S Yoo s Jime Ghlesl w55 edd 4 Osend 5o
obas O3 5ed Sk S WAL LT I 4 eslas
2 e e s a8 B s aals S Ol @ i
e el skl stinSIsl Olye #TBHQ 5,56

ay

GG s aesdd Al (g e aegdd Lls 5l Lol Foo
G mgo 5 S3U iy bS5, slosed 5 e o35 S
LS o 5 e O 3 kil P & wils ol o
Sk L s S 4 536 s ails VL s 6515 &S
Goam STLYY] b e of 55 és) O ol 3 oS, 56
s olas Sl esliial ey 5o gadxie sl fash 0sS
A sl s GBLL jas S Cgr edd Sl
S oslas Slosar 055 U s ol sl bl
foe 3 iy Dl S apl oilms s edd Sl st
adllas 3550 anb s llShL K Olse 4 (6 ed ansds &l
S Ulse G opl s S esliad b ool a5l 8
Ormes 5 b SlaeinSIal Ol 4 e OalS Ll
SESBL QDS Il s Ok a Glnn,
ol plamal Ghasn cpl Gde 1 e eslial OlalS
SRS ool sy 5 Doyl S bl LS
e S el b IS e elas Glagn, U e las
bas (SaSLl S5 s 5 M LS5 S
Oge ay Os Kl sy Bl Sas 2l s JS e

Al e e sdinShL S

a uiﬁ) 3 b‘y—\'

3l 9=V =Y

O3l Ol L3 O ank oKy 51 JS o je oS S
b8 5 eSsl Wl ol ksl iy, s sl s
bt Slge 5 G me Al 4 Jld Cas 5 OIS 8,
s> 5 (Darmstadt, Germany) &, =S,
A ol (Llal Lhasl) ol s, Sl 3 e
o Ol Ol o8 Olo s S 12 51 (6 0 4asld &l fens
A

b fg - Y-Y

S S poslas gl gl -Y-Y

03 i ) Sue 4 4 Sl e kol IS o s olS (glaS
gy dos3 Vo a O Casby e b s S ala

Habi, Pars-) olol 5l eslisl b sad o S o



VEeY C,.«i.@.i.))l AL 0,92 AYo e)Lo.:a

4 aids 53 5 )0t e b bt Ojen b0l Sl
ol LSS O g 5ol ol 3l o A S S adds V0 e
oSUFILAS o pllses
vorvr s (IKA Labortechnik, Selangor, Malaysia)

ekl L el
Jslomo G 5 3 Ken 4ids Vo Soe 4 4d3s 53 43
IV] A o3l Qad ol U 0 Vw0 s Ay
SP ) slamil oS Ko 5l eslind b L s sal 56
4,30+ les > (Scientific, Gardiner, NY, USA
S el A e o JELL s /0 WV Las 5 sl Ssla
05 G iyl eslizad U ag send el 56 3 31000 L
Malvern instrument ) ple iee oSaws lawg 3
A 6 ,Seslul (Ltd. UK

0 g e JalpE 3 By (6 )IARN-Y-Y

Ost O AT GEsy GRS anlp s ke
oylas dd Jlis sl ojlas ol slapes, sl
ssppm Vv cble STBHQ 5 ppm Yoo chle s sl
051 53 (s 3 B Ay iy )3 0,3 SIS (5l 53
LA K 5y TE e @ ol S Sl ax s W les U
Sk 5 olas Sashsl
DS S b s RSt sy el s Glhn ) st

A 6;44}@4 LAO,'Oj) )l ()'j) Y¢ g Yo AT AY A ¢ c')

Sl ey

s o QLS 1) lasss 53 w2 2550 SLaoked USTY s

53 el BV o g Jdsb 03 o5 & b b sl )5
bz 53 (S Wl S Cole YE Sl dn iamen 5 Lo 0o
Aoy Olge 4 ojlas Sashl cud b s i3 SUl
[Yo] 4 Ols s,la5k

i lSt gyl el g S eslu-E-Y-Y

Ol Sl 5, 55 S o osbas LilSt gl el
MetrohmRancimat model 743 ) curs, oKaws L
S 5 ol 4 g ,Seslul (Herisau, Switzerland
O RWT ey 05 g K e ol S ke oy
Sl astls e i 8L sdSaL BB el apioas
Lol S sl s W glos 53 (Cole) o lS]
JA bl s csle p gd Ve T Obr s e
o Sposlas 5k Slull bl 5w [YU2S S
5 J5 SlS 5 Ol YL S ppm Yoo chle s S
A Ol ol b g il | SaeSIal cpnls
A S poslas g5, 86-0-Y-Y

0> G sl 5d o sloa 5 iy O s Wil
oslanal Rd Olge 4 () 300 ) el glacls
Glos 53 skd o3y T s b oy e S /00 Ll s
Ol K os Kt Gl 5 A 0kST ol Sl a3 Y
A VG 258 bl pabldea U Al bglse 55
s e 00 s A S5 e 80 L IS e e lae

Table 1 Code and formulation of sunflower oil samples.

Concentration . Code of oil
Type of antioxidant
(ppm) samples
- Without antioxidant CONT
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250 Encapsulated sage extract in whey protein isolate WHEY
250 Encapsulated sage extract in qodumeh seed gum and whey protein isolate COMP
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Fig 2 Oxidative stability index (OSI) of sage extract
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Fig 1 The rate of discoloration of B-carotene: linoleic
acid of sage extract
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Fig 4 Change in the peroxide value of sunflower oil
during storage.
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p-Anisidine value (AnV)
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oil during storage.
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ABSTRACT

ARTICLE INFO

Sunflower oil is one of the most important vegetable oils with high nutritional value,
which is unfortunately sensitive to oxidation due to unsaturated fatty acids. In this
study, sage leaf extract was obtained using ultrasound bath and ethanol solvent: water
(70:30) at 35 ° C for 30 min at 35 KHz. The total phenolic content of extract was
31.12 mg GA/g. Antioxidant activity of 50, 100, 200 and 250 ppm of sage extract
was measured by beta-carotene/linoleic acid bleaching assay and oxidative stability
index. The results showed that increasing in the concentration of extract increased the
antioxidant activity and oxidative stability index. Sage extract (250 ppm) was used
for encapsualtion in the wall of qadomehshahri seed gum/whey protein isolate at 1: 0,
1: 1 and 0: 1 ratio. The particle size of the nanocapsule varied between 217.4 and
0.270 nm, and the nanocapsule prepared withqodomehshahrihad the largest size and
the nanocapsule prepared with composition of gum and protein isolate had the
smallest size. In order to intensify the oxidation process, sunflower oil without
antioxidants, oils containing free extracts and TBHQ was placed in an oven at 60 ° C
for 24 days. Peroxide, para-anisidine and Totox value of the samples were measured.
The results showed that oil oxidation in samples containing encapsulated extract was
less than the control, and oil containing free extract and TBHQ. At the end of storage
time, the peroxide and paraanisidine value in oil samples containing encapsulated
extract was less than oil containing synthetic TBHQ antioxidant and free extract.
Also, among the walls used for encapsulating of sage extract, a composite wall made
of godomehshahri seed gum and whey protein isolate is the best coating for
encapsulation the extract to increase the shelf life of sunflower oil.
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