[ Downloaded from nsft.sbmu.ac.ir on 2026-07-01 ]

oln! 2188 giluo g 4085 pole aloxo
AV—‘W Ql:u'ua ﬂ“ﬂq,\ }Ajl{ “v O)LQ.& ‘MQ)LQ.% JLM)

9y 9 N pmmedS o p Lanudgol 3l ooliwl b diwy (€95 gudlowmst g lauly ol 38l sy
S1,5 il az 50 7+ (slod 0 giudg,lS

Tl sems ¢ S| SLE sas]

Ol eolord; (5,9liS gy g L0l wblinizs ol ( SLEL pole Clihisn Ao iy 008yl Hlolinl 1 Jstue oty gi =)

AN Gopd b

shaker@pri.ir : S Sl oy
Oyl lomad, S e (o550l dute s )| ol IS ggmiils Y

AVIENY wdly s gl

° .

4

ismloaaST (6l o challlae ol 5] Bm s S o 0oy 6 Ml s iy ) 0dd dgs SVguae (5 luly 3B § il
g 0l (Bl az 0 Fr les jo wypedlSgie placidsal 5 93,5 529, b cuS 5 10 5 (oleid 4 ay (€9,

dl....)') P SJ) JUl o 5o ¥ gV le (S igh dae ‘u,a.\;f.ﬂ 3o ‘..x.z..,,S\ﬁ: dae obi o, dewl) 60.5 slo,ease :l.b,j;,;gé',o
Al (655051l 59, YO g Yo VD N e B ro 6l slale) 10 ladiges ;o ((gw>

S ymerlS 50 5 513915 (o) Wiy G895 9 5395 G895 L Ay 89y S A Ay 89 ol o las aen 5o Al
SBLb 5hcdl Gl )l ley Job jo @ sue g JUl 0 150 T4V (S 5ig5 sae (pau il de STy dae il oy sl lie

SIS 5 o 355 53 O eolie i 5 3l 8IS (eSS ol s 10 3 S5 mias 5 b 5 L S, sloysally e
Al 8l adiges 10 (6,045 59, YO 3l aw Lol wiis ools auid jaw 39, 40 JUl o o ¥ 4 ¥ .0u0 5 cowline

O Gyl Ay 9, 4 oS Djgo 4 az 5 AlFlax O jgo 4 dz Oy peendS (60 gie plandgel g 51Tl e, 0933l 58 g AR

oS5 sl L el oole maldl 5o, Ve VO 5ol )T il az 0 £ gles jo 1) ol SeewlannST glal g sl oals &Bly S50
ol 4l coaline 0, Slae JBlas L 00,5 Joe giig S slylo jlad 5l g« plad gl g gids IS

Al sol sz el gl iy (24, 3swalS QBT

O£y 9 ddizee (2350 Glajre SgmwlannST g Ik (T)
Sl 0y gy Sliime B Jansgs Blises Ll yo sl
> )l b Gl gt Cndy b3, (-)
oath iy (e plobs 5o JLie lyie 4 09d 00 oS
U35 iy ol sl iyl SN pame oS5
(B) 25800 s pll pab 5 Jlae il el JULST
YA (B9 o0 VY o oy 2oy F Jolis ‘al_$ EVwe)
Smgby ao)d ¥ g Sl o )0 ¥ sluneg S as
Sl Sl Syl a9, Il 0 pz apul L(F) BBl e
L5 YY) ol Sty il oo doys £F 1 0F 5 Jlais a5
ol plw (Ao VY B 1) sl Sy 5 (2o 0 Y

OgeldanST Ol5ae (F) widd oo JST ) i 89, 07

dodio ©
Sl an Lyl sl oo a4y OV game g 5,0 slojas
dmSTas elil yd Oy laanul YL yolae o |l
3o ol i al)'T sl o, (V) v wlas o
JoSis ) o STy g 00 Lasl oS o ] (gumlonns]
31 =l OV gasms ¢ g A jod Aol )8 9 e
3=l (Jgmame ot 05 Ly g dlas Loje S dnwgs
ol Ligl S (Ysb (6,)lgS b b yae canlinls (5,1, Ll
5 b g 9 ;e b gl HorwlnnST SYgaze g (V)
eplg> dall 1) (6o Az 10 aS Conl ol jer Jgaste b
9= b g e (59 (Ao pob 4 oy (grwlanST g
SIS o Sl 5SS ok )3 Jpazme 23 35,1 5 ST,


mailto:shaker@pri.ir
http://nsft.sbmu.ac.ir/article-1-2707-en.html

[ Downloaded from nsft.sbmu.ac.ir on 2026-07-01 ]

bl dazo 5 S SLs denl [ diny (£9) sliunsT ()lul (38l o)y AA

s Sl eolaiwl b owileudl Pl ol Blo ji g a8
Sybaygadad S ol S sl az o Fe o > cass
53 okl 51 LB L g oud Jitie 65 (oo B0 (sl At
Oy Elide lojlans dm al> e )0 0l IS )5 3
9o )0 MDY Ll iy 5, wopd Vet ) lend) Aty
9o > MDY Jled 5 5235, (589, Ao y01 0 g Aty (S,
VIO 4 (Carotind) g ,LS g, ao,d VWO s 489,
Of9y D 4 ($3lle 9Kunss ES 10) W S 50 o y0
R (il yoiS Colo g5 &5 ,8) (B rae giuds)l5
29 Vb slaglaenst (515 9355 S sol> 5 )
ilizo gla)losd oz Gdwl oS 5 (6 S ejlul
1 ooliial b oy (slamal S 5 (55050l ik £9)
3 il Son S ko s ol B Tilog 5 olftus
CP-) S5 glag,S olfiws .0uo )5 5,5 oliws 44 diges
&l alad guwlisg sl KT L 542 (3800, Varain
( BPX70, SGE Melborn Australia) 4 sse ;y9iw (FID)
OF— Jsb) s B g5 5l ol 058 Shew iz
phed Sl g e (oo VY (g (s s 2o Y
oy L)L VO ,Lid L pogde 515 5100 (oo Lo /YO
Do,S el Jol> 5LS flaie s aoye 19/43 psls
ol i (ST gileg S 55 olSiss gz digad (53l ool
9 ,9=550 glweo (V) 00 5 colaiwl AOCS LS g
g o, 5 il a0 YV 5 VOO )i 4 FID 42575
S dm o8 ol az 0 VYO Taol jo olliws gleo 4l y
YO cepw Lo, il am 0 VO e g 4280 0l
Voo ol )0 94880 Y Cuwe 4y agds ol 5 il 4z o
asaads pol S sile a0 YO ey b o 5 ol a0
03939 ¢35 S Gl Sad oy aids A+ S
e e Yo g T VO i 4y eSS FID o lse
(YY) o9 adB>

b=l o))l S gr—ldansST Al (i
P9y Gl iy 89, ilie sla e SgrlannS]
31 5o Leadigad o plasl (F) ot 5 ST (oo
S8 ol S il ax 0 £ sles L (Memmert, UNB 500)
oley ezl SO Jolae gl 5o )l ploy 288
A odnd Oyl sladigad .l (28ly sl o (5,0
PRRIRA TN A W I P H R IRER WU s IRV RN VTS
SIS 528 50 0931 51 B U g 0nds )l s 51 5, YO
bS] s ot oS sl iSTe i
dae g a1 sae wlil oo sl Gl Jold laasgos

Oli8l (o9 gLl jf Az o (Rl L G slaal
d=e oz 0 sl slooni ST as 5> g wbse
eSS st S e 285 Ly Sy
G o/) sgan ladlaio bayl )l g calizee plB)l 4y agi b atny
AV 308 092y JssS e Wl o S5lS 10 08 o VOF-
eyl oue g aSTy sae wlil Gz slaaal il (Y
el ot 55 Lime L Ly (S s s
S0 slepe 5l golas (589, s )luk JUTOY-YF)
a0 gl ood gl g awlonnST Lol b o
aslllas sladasges oo ;o a5 sl ools ylis (of )5 les
029y 99,5 5 L el (3ad i (1) o0
OLS (1055 59, VY Sl a1y (ol sae (0 52eS aiy
SolanST )l (65, 99290 milin ylivy (F) Cunlools
(o=l 092 L .(VF AY) wilos, 5 aallas avy JulS ails
OS5y T 3L Ay £, (6L e jo Sledlbl
L 00,5 byl sl cmnlie slagsés; alox 51 905518
a8 b 855 (nl g0 Jled 4 el Slagses,
5 b laig, LS 5 L s wlioe css @y ol 250
sgma 5l (ol 4S8 0,5 090 JSie L g 00 J9BeS
Onired S a2 lge Sl 00 oBsS 0z slaasl
gl oy ol Jlade 5 o)ls b s sae
35 £3eals st ool bl 5 aleST 85 £l i e
OA) sl 65 59, oal 3o w0 oo S il | Lo
Ollw (b as wia plaplicdgel 5 lagy S sie
e mlio o eas Ldas 5 oauS jlauly leie 4 g0l
OLSal a2 ¢ i ol B0 iy (V) il s, IS
9 959,15 (89 jleoliial L iy 089 (55lmb il
9 59y g,y Bl S e alS e pla sl
alox 5l oz lavesl <S5 g £95 b1 4 0 S gt

gy sled 4 093 slaoansS Il

Wovgygdige @

Saimwl anl (35 ol Jolds  Bpan oland Slge
w23 A0 JPbT imaos Slilgmgs oansly o 99,15
IRV N | GO SN T g ST PPURVIR VUL YR W-S
3l oolal 1t o y9loww g damy (535 (55w 00Lo]
G 5 ST (e e () Billae w89, slodises
s T b 5 o i (gl b, Ay sl b louil (F)
e e Ve adsei 0, 5 S e an w05 fas o
00iS (g SO 40 BB dus e 4y g A adlsl ]S
155 F o )lecds peily o Gl b Jols bals a San


http://nsft.sbmu.ac.ir/article-1-2707-en.html

[ Downloaded from nsft.sbmu.ac.ir on 2026-07-01 ]

Sl 5l cnl sl pladgel 5 959,57 slls 4ty Sl 2T sas 5 ol sz sl i g2 a ]
5 el St Sasl il SG il IS sl o3l soes 5 Al gemilanesT L)
() J55) sl S5 L =8 a8, )L a4l (gmlannST 5l (36 Y gams

Al A, s 6| L L5 o ools o)l g ous 2yl 55,8 51 baaigas dla U
4072 S5 A )3 atged yo i Jolw 4 e sLes
375 RERPICA R
3 3ol oz sl g S ojlail gl s LS| glo 5Ll
325 L ldas 0Ty soe (YY) ol oolinl w9 bs,
30- Sae i g Sl (V) S ,0] s, (sowdd (yarl Uis,
275 (V) Boyol gy soed ool gy b Gillas 8 a3
25% | STy dae lade Qe)f—%:),é 5 0‘55553’&4; A0,5 sl
295 4 (YY) del s 0 cpau sl dae oM Y40
20;_‘1 LL . Bp @iz sla)les B ga L oo ) K, 150, (50l
s b calw) Reston . jile olSws 5l eoliiwl b ey (29,

s el (15 e

ol ? °| ° Sl A (ks Ay pelidie (g b (o (2L
367 oo 0 plal o0 el (e Syl ) ¢ g
34- Lajloss (505 5 605 Oliee (2Ll sl 5 (5L VO
324 AS) oS (AT Ay g yieS dae ol (ga a (TF) wl oolatl
30; Al odld yiioy dae (Al cdalin o3l g, 4o
28% . S =So3losl :E, E-2,4 Decadienal (| o (g S0 31!
264 Ol 00 ylis wlgs o E, E-2,4 Decadienal -l
24- “ ool LIS ol a5 (Y0 YF) wisly (g, 40 (S apeS]
22 ] 550 (355 o Lzl QP 2010 Plus GCMS olS:uss |
201 . 1 M NI S oz i b peds 58« el 515 05 BPX5 ol
s do a5 min 4z )00 i adsl glas g aiids o ;i) e

o B . P a0 Ve S g b g aids dw Sow 0 a5 o o5 il
L g e 3L o380 o5 il a0 Yo o 4y asds

40{ a0, 8 Gl a0 YV @ aids v ax 0 Ve Sy
] Segodd &5, )00 @) (oo Cod 4 )l b ladiged
] (F) ab G5 olSis & il 550
. ° 285l SelS b 5 oolictl L Lo ytolejT e 2 Lo 5T
1 au (ANOVA) il lg ag o as plodl S5 aw 1o g
25{ ; Sleslaiwl b Loy Sk auslin jalaio 45 (So5 Cond ol jorr
1, \ ) ;. s ol V8/) ades Minitab 1531 o 5
e AT T %T Lasl e
Of9y dA) AL ey 85, 50 oy Slaael pl Teiles ST ) JS iy (pE9) At sl &2 gLdawl oS

(C) nliadsel 5 9235, iy 89, 55 5 (B) 525918
el SO, e ¥ ol Scttgadly ¥ cannl Seotadly (Y ool S oo 1)) . . . ) .
(Sl S A eomsl S ¥ eonsl Syl el S il 099 9’3‘-?"3)15 O£9) B9 Ay 9 allB a8,

Aged dw 50 39290 0y Sl (p ) pae @S Ll


http://nsft.sbmu.ac.ir/article-1-2707-en.html

[ Downloaded from nsft.sbmu.ac.ir on 2026-07-01 ]

bl dazo 5 S SLs denl [ diny (£9) sliunsT ()lul (38l o)y 4.

9 59,5 S 5 (ol Ay (59, 5 539, (gl Aty
.Q}g )JL%M]}Q‘

26 ley Gali8l L (S gigh sus S gl Sus
Sae () Jooz) S8l il w85, sladiges plos
S palls a4, 10 IS plej Job jo WSie
dae ((5,la g VO 59, 0 8l iuli sl Lad sged plu )l
G e 59,y 50 05 Ve ) i badiged plod S5
sloies, 9 Ve 5l i Lalls aiag (85, WSeig5 Sae
B Vel S placidgel 9 939,18 Sl ls any

s slafy) ded Gl g DAl Hho ) )0 @l el
0315 ousms las aS cuils IS VF/F B YF/F sogusee o
&S ley (g (V Jgaz) sl ainy sla s, (09
o K0 Syle 4l alSy bl sae wdl i3l
DS g 9l oo el (65l Gloj b Jgaze (S
Eloil oy yo ol sl i (5 )l g YO g, 5o Jlade
& =S )L».A.d‘ uaJl_> EvEiwe U9, 0 uw;l.c)T QYgM
@S S placadgal g 939,15 Glylo atny (89, 4 Cas
bl ) ine I 5559,LS (gl 4Ly 4, b Lo
P/ 0)

aon o] Gy ol e 10131 O e Sl Ol =0
09y L iy (85, oS 5 Al a8, Sl Lo
2Ll 9 5239,LS (589, by 85, S S 5 5,8
B gbes Ll il 50 ()l pley Job )0 9y S 900
2ol sl iV Jgu) S8L sl adl
2 ez 0,5 sasline Jsaze 12 50 (5l YO 3,
Ly (9, 5o O3] yz sl (eS8 (5,005 ()b s
St g a0 S eamlive plavdgal 5 5259,5 oS5 sl
D505 el 1T 51551005 59, YO 51 Gy O

() Jgoz) dian sl pgs, STy soe STy Sae
dod 10 emwlannST Job o laaeST, LSCas as ols ojlas
2l Sl s ey b 4 aalllae 5550 (2, £l
95 5 NS 59, VO 5l ey STy Sae (n it
5 55 9)lS Gl iy (29, 0 I edaline alls anny
2 SIS 59, YO 5l am 1) (65008 00T sas planad sl
Sl las ol )§ il ax o £ sles

2 SIS ey 2l b sl sae ipay il due
595 55 () Jgaz) Sl Glalidl iy (89, Sladiges ples
O£y 3l ey A a9 (el Sas (gl YO

S5 gl az )3 P 6l Jsb o way (85, Elsil GselanST Y Jgaa

G92) &S oo

09, EF ilonds 5T

o Y. V0 Ve 0
Ve /0N SRRV SRR VRSN e STRETY /R YRRy L AL VAL A PO

Ve R RETS SR VIR S IR YA 7R VRFSYI S LU VR S PP FEA**
SN[k )Fq of Afexefe Ny pp O VT2 SAfexevA K RV PPEM

Vel xB/Y e ® S EE . C SNOEYIVD exyAY T R Y PO

Vefoxf5 " Veloxyy ° VI £VAY S NEESViAR SN RRR 2 PP By
Vel 2§y © Velo£¥n ° <A £VYA <o £\[YY O “¥[exefY ] cofetefon] PPEM

VeloRYY. R Vel kYL e S0y ™ s I SJevE /Sy Jesxeagt PO

oo FEYYR P S[eYEYNVEP gy CF[£V VA SELeEVEY O ek A ] PP ANV
YR SOV Ly e SAREYIA NAREYVid plexefys ! PPEM

\RIEE AN -V C e BeVIEN® <[+ 0x0IAY N AL CFfexN 5K PO

011V 0] ° B/ x3/0F A £0VA T RIS N R TAT AL VI VL PP Totox
AR AR PV V- £F/VY 9 e sEEN SO VRS AT “¥)exe YA K PPEM

sae PV ] Syl o 0l3T Gy sl s yo :FFA .A})b o sime B wa b 5 )lel 0o )0 B grha 10 alisee Bgyo b (00 (5,25 05l o 2 51) s, b i jo polae®

%mﬁsewﬁ&yy\gﬁj}f&é” 6|)|A:\1‘.._;:L‘).§5):PPEM g, S e, 6‘)‘°“3--.3.Q55) PP g 9, PO ‘;ﬁ,\i}:ﬂo\.\c :AnV‘(r:)fSJ..,S}.Q\JbL;! o) \.\:‘.Slf


http://nsft.sbmu.ac.ir/article-1-2707-en.html

[ Downloaded from nsft.sbmu.ac.ir on 2026-07-01 ]

)

S5 il a3 0 00 6l Jsb o s sy 4, o 5 ool b ey s, glsil o s, Y Joom

G5) &S e

Lrés) &y

Yo Y- 'O Ve

5 -

ARELVAR I (R RN A RSN VAR (AN (T
AREA RV VEFSR 7 A TR VA S VRSN /s
ATEESRVA R VRES R (A RN VLR /EE P

V£V EN A s

YoV P vy ® PO

PP 036 s, slag,!

YAEVEY ™ yefe® PPEM

Bl ls cre BN w2 b (5 kel 0o 3 B rlans [0 alisee By b (o0 (6,05 o3l b 1o (1) Cnd, b g 0 polie™
Sl (69 520 plindgal 5 55355 o9, SIS ay 89, PPEM (i35 5 ol (185, IS amy (69, PP ity (164, :PO™*

odpy i (6l g YO jg, 50 diy sladigad plod 4o
el (6,105 Job 10 bdigad cpl 4o jow K5, Jlade als

(oo haw 0o ,0) E, E-2,4 Decadienal  l 50 &l poss .V Jguar
GC-MS | solaznl b aiey (€4, 5,005 Jsb ,o

G5, &S ol Loy 89, EF
Yo

YY) ® oaeiis BB 2 PO

Y oAy BB PP

\y/. b eis LB PPEM

O o jo alise By > b (ouds (605 ol o j2 (gl) o, b g jo polis™
Wylo o e B ga b &bl aoys

Oy SIS w9, PPEM w535,5" (165, (sl iy (489, PP iy 85, PO

Syl (69 g pliedgal g 5 )5

28y 5w sk, (g, D) (36 Dot Dbyl slp e (Bl 10 b SO K

o ¥ o iy €9, 30 E, E-2,4 Decadienal &l s

30 6,100 K 59, YO 5l am Lol wis ools pxid jas g,
3 G pAllS i (89, 50 o] e 5 ad L ladiges
2 b plisadgal g 955,15 shlo g 935,55 shilo slagses,

il s e B
sloag$e,D 5L sas IS Jsb ) iy (9, ST,
O (F Jgoz) il olidla sae Lol wwdl alS aiuy
STy 0aiS atiine mie 2>l G aS) asae o )b Jxe
o (MI_MJ) )ﬂ_.qa )5) B ‘(M—M}‘ 6‘ M UYM IO e
SYL A sae .08 saslie (5,005 slagg, ple b avslas

1.75

1.50

1.25
Intensity 1.00
(1000000}

0.75

0.50

0.25

o
-
tn
—
o
A-_
X
|
tn |
—
23]

min

GC-MS 3l oslial b iy slasis, yo Ul 0 155 F oY o ol Seilog,s ¥ S8

:Y « Cyclohexanone:# Oleic acid chloride :6 «Octadecanedioic acid :¥ « Vinyl palmitate :Y' « 2,4 Decadienal :Y . Oxirane:\

Sitosterol :4 (Tocopherol :A Squalene


http://nsft.sbmu.ac.ir/article-1-2707-en.html

[ Downloaded from nsft.sbmu.ac.ir on 2026-07-01 ]

bl dazo 5 S SLs denl [ diny (£9) sliunsT ()lul (38l o)y ay

oS Bl azy0 £ 50 ()l Job 50 a8, ) oyl L P Jgue

G92) &S ple;

Ay (59, EF Sy slo il

Yo Y- Vo V. 0
/- £5V/- O-£PVIVE B 2FAN O FloxYYE Y[e£VAA® /-2y P

\EE AR O+ +FYINT o pE " \TRE N NI FlexFVIY © PP L
¥/ x08/¢ ! Fo£092 5 o 2PFA" floxp0/8 9 ofex58l ol-£58/9 ¢ PPEM

¥/ AR K ¥/ AN Y/exvin ! YI-xpA " RN Y/o£-¥/4° P

f/o£v4/F 2 FlYAED exYVES ATEE A AN YRS 4 /N \EEAAA PP a
/- £YY/A ¢ fexveist favy) " YAAYEAS YRV E Fle2Y A" PPEM

¥/ £fo/f RS (NS S YRES F7I RIS o) £ EEAID P

f/oxEy ZRES AVAR LN /O3 o 7N A ORI EES o 1) S A PP b
¥/ £vaE ! AR ATAN {04 o vl AR AT AN VEES o (7 O/ e PPEM

RO PN L= PP TP I IRV caw ;o Galides By > b (o (6,5 o3l Cio jo 1) s, b et )8 polie®

_»),.....lf 6O g plidgal g 92095 9, (g1l atuy 489, :PPEM g5 g, sl Ay ¢, :PP Wiy 9, PO

o=l sleail il co do )0 O Sl Blas (sl (e
By (69, bl oz sl 4z )5 68 s e (LS Gl
s5b A RSYO j9, 50 oIl (85, 5 plaedsel STl
—Ag 05y oS 5 9 Al a5, 5l S )l e
33T oz sl lin ol 092 (ulapad ol (39900) oy (529,
Al asd S b o a8 ol ardllas 0 g0 WY guae ded
i polde D9 o3 ) Gl XS YO 55, 0L o ez
yomam bl 4l (S bdiged (> 0 8l Gy o]
Job o 4 ol ol g o glocsiad 5 oy gllie
w31 oy sl 5 S relS @ ooyl (65 gy
2 Leasb jeam ogdle dn Al (oo oo CadUlS lgie
OIS ST Aol )0 5 (95 ) il DY g
o=l o aalezx YU, ol O sl adgs § Sidgyuue
0,55 b oy slaanwl plo 4 cas ol 0y slaol
Sy G lie U g9 gyl L 0loS 5 oy
Cosb) b o) (cage G o pladgel (V) 08 oo
o] s o fos ol s 4 45 Ao i) Y e

(V) oo pol8 g 50 Sl oz
Soce plivdgel § 939 5 Ghls atay (29 1Sy Sue
a0 P gled 55 I 5, YO Sl am | (5SS
O£y a5 el ol el ol Jds ols s of 5 sl
Sl ) diy (529, @ oud BLII placdgal 5 915
xS sle szl b plicadgal il 00,5 Lol (5550 A5 o]
2 9l oe A 89 (S9l> DY gae )3 89, b T
Lol oS5 5 g5 odle 4 05d &l J3e ol g luly

-—x e

ool Ay (9 Ao gaslosd (5l (o)
Oliee 89, &5 @lo)9iSl 5l (S iy aawl oS
50wl oz slaau] oS 5 0108 o Sl ey, s lab
oz slaal 51 (SO sl Syl Oy sl e
shls lary gy aS canl sads 5,155 T o jlodds 4 oo
Glairfy, 5l lanl sl Salsl oz sl (VL jlade
5 Sl ot A oy ol s (6]l
SVsb 0255 b 2 sl Glsie 4 sl Sl
el s am o ial3il 1) ¥ e SgmlipnT 65y
£ 9 gl oy laonwl culio Cand g oy el g4
Obey @bt pelsl el HIS 5T Jgams g luly » el
5 AL D55 (-9, 5l FYL e 535,LS (é9, Wl
(YY) Sl o3gr all> (55 0895 9 55595 (89, bolove
s Lol ol onds agbai 9059 S (29, 4z 5 (eizren
ST (T plgie a4 cl (g Sk 5 Jg,865 5
AA) ames e SRl sy ol g wsd oo aSLs
53 Sl Segl (YL jlaciie @ls ulul 2 cnl pla (YA
9 959,55 89, 59 sl Sl (VL jlade g a5,
O=£9, &5 Cewl oy cely placidgel (SoisS o ool
YL 6l s plidgal 5 959, iy (o5 5
sk

45 sls 3,155 (YQ) Molteberg 5131 & 2 sl )30

Segl oo )8 e 1) 931 Gy sl e > ST


http://nsft.sbmu.ac.ir/article-1-2707-en.html

[ Downloaded from nsft.sbmu.ac.ir on 2026-07-01 ]

qy

00 050 sas las aS clls LI VE/F B VF/T oogumme
sl (5 e YO 59, b o el iy Lo 29,
[FprWE S LSPUSKIVIR RYL W FIL VA SRSOUR COWERPT V-
095 2% SISO 59) 55 92 sliiel (S a3 oo (LS
oS 9g8 dae gl bl o alh ssslin alls a
Dordy BB e 6l YO g, 50 aiges aen (V o)
50 D9 00l ydas Vv sae 5l Ll WSgie sae e diog
J=B Lagy; andhy @l an 085, 520 SIS Y 59,
392 2y
oolwl iy (x£9, 40 E, E-2,4 Decadienal <l s
S eSS sy Jsb ,o E, E-2,4 Decadienal oS 5 gl
00l ool a9, Elgil jo oI5 ilw ax 0 £ gles o
sboais, 5l i alls aty (29; 59 Hlade (al 5 o
UL“'"’ LQ:L\.SL) U"“ | 0092 JJLQ.AMJ?JQ‘ 9 3,»..\)5)& 6‘)10 4.....».:
A0 8 10 5l Y0 g, 50 dan oy, a5 dd o
IRH PR IRV L YK g o

tags Lo el | (S Gy @ Wlgion S 5 ol
G leosallan as) JUl o F g ¥ L(Fe) 09, ,l5 4 YL
@7 b Oy sl o it S92 b S Sl (oS 5 ()1
aS ws S )35 (Y#) Warner & Frankel .ol lag ye
S5 patie job 4 oS el o o V0 B 0358
S5 aY e g (el Lgw g, po 1y JUl golSs ToY
Gomez- .O)L) Se¢=>9 9.»..\45)[5 O_éﬁ) o u.:”lf L».a S Cewl
JUl s o T a5 wis )5 o, (YO) o, 9 AlOnso
0525 OE9) > ()l )3 G5 LAt gl Wil o
29, )5 4 LAl
lopsey) alizee elsil S5 il Gulul i (59, I,
e 9 Sl 00d 35 50> 1 (6,055 e Jolbo 5
25 AllS a8 gl [0 (don jew K5)) 8 0as
osalin 5 )lSS slojs, plo b awslis o (aall) Hao 59,
P 09y 55 Fie Judg kS 9z 5l GLas azs (b s S
245 g9l 1 (e S (rb 45 3l aty
Sgidin)lS 5l b e canl aid) IS 4 lagds) ple oSS
Ky Dol 510,500 el g 3500 (pdg) 508 (85, 45 e
S Losace g (=S e S55) SYL A sue 0alS
Pl 59 (a5 95 5y) JeS D sas 9 (89, 5 5 055)
S5 Bl az )3 Fr 50 IS T o) 50 Aty slaaiges
Byl dilass ) co o 5l las aS wus F saalie

$3nlS 89y 3 ;2 (b S plaS| ST 5 oy
sylasbwl bl silais b a1 Hos ST wlgs oo
S e O ay £, 6l aSTy sase jlxe iSTos
59> YO 5l crlpbe (FY) 0l os S5 1S 1 Vs
8 sl o o alls atay (89, aaSTn Sae )l
9> 55 plidgal 5 939,15 GLls winy 589, (Jg 955 (oo
09y SNl joe mlS ol elul 2 8 pS (o0 13 jlne
plw g e, Ve o, 5 silw a0 8 slos o alls an,
ABlse s, VO oy,

loosall e ;! PSS} ol sae u.:.»,.:i Sue
5 3 Bl gl S 5SS a8 ST egase
Ly 89 SLadiges plod ;5 ()5S oy Gl L
STl i 00 (6,105 5g, YO 5lae Lol il ol
)...f‘;x_}d_f\' »mlmmwjl&@aowewuw
W HE9) b S 5 )0 5598 s, gldl 0 slaael
9 0395 ol | Ay (189, Sol> DY gz (189, Wl o
02) 0,135 j1 Jgame pou sl dae (g9, dis jo

99 ;2 0a5 08 5 0 WS gig dae a5 Ll i mTgigl Sue
7Sl o] Jlaie 005 oo Dgmime (5 CodnS il
DA€ iy (€9, slrdtgel daon o (Fe) il V-
ShS el azyo P yo (65l 59, YO (LG o Seigs
5 55 9LS Ll atey slaey, File @ 0g Vel i
J=B 55, VO U alls ay (529, 5 59, Vo U planadsal
s (YY) o] ,LSen g Kilcast olwl o 0o 5,laeS
558 53 Gy gemslonnST 6)lnly 2STa 03,8 o b
a0 8 Gl o bl bl s aslacusaV?
Ol p a8y, SemmlaaST 5yl Sl o 5 il
b sl 959,10 palls aty (29, Gl Sy Sue
259 YV o VY Jolow i i ar a5 0 55, Ve ayés,
Al oo oS il ax 0 Ve gleo

1Ol wlhade wlbow! o diy 59 o (22U
5 b 4 ool o b (I3 olao nlplo 5 wedoo g0
(00— 0 3) 5 03L5 diged a5 _sas Lag,l (6l yiis ol
o d.a_m) 6L®u.c5) dod 6‘)4 L‘os)] A )M 39y 0 |


http://nsft.sbmu.ac.ir/article-1-2707-en.html

[ Downloaded from nsft.sbmu.ac.ir on 2026-07-01 ]

bl dazo 5 S SLs denl [ diny (£9) sliunsT ()lul (38l o)y af

5135wl

wp2l,d 1) adon ol gl Sl aST aieg cuSligy

w.ul_oa @‘é)JB 9 )i“u ! 00)5]

e References

1. Decker EA, Elias RJ, McClements DJ. Oxidation in
Foods and Beverages and Antioxidant
Applications. Cambridge: Woodhead Publishing;
2010.

2. Kaijser A, Dutta P, Savage G. Oxidative stability
and lipid composition of macadamia nuts grown in
New Zealand. Food Chem. 2000;71(1):67-70.

3. Alasalvar C, Shahidi F, Ohshima T,
Wanasundara U, Yurttas HC, Liyanapathirana CM,
et al. Turkish Tombul hazelnut (Corylus avellana
L.). 2. Lipid characteristics and oxidative stability. J
Agric Food Chem. 2003;51(13):3797-805.

4. Miraliakbari H, Shahidi F. Oxidative stability of
tree nut oils. J Agric Food Chem.
2008;56(12):4751-9.

5. Reed KA, Sims CA, Gorbet DW, O'Keefe SF.
Storage water activity affects flavor fade in high
and normal oleic peanuts. Food Res Int.
2002;35(8):769-74.

6. Aslan M, Orhan I, Sener B. Comparison of the
seed oils of Pistacia vera L. of different origins
with respect to fatty acids. Int J Food Sci Tech.
2002;37(3):333-5.

7. Dreher ML. Pistachio nuts: composition and
potential health benefits. Nutr Rev. 2012;70(4):234-
40.

8. Gentile C, Tesoriere L, Butera D, Fazzari M,
Monastero M, Allegra M, et al. Antioxidant activity
of sicilian pistachio) Pistacia vera L.) nut extract
and its bioactive components. J Agric Food Chem.
2007;55(3):643-8.

9. Kocyigit A, Koylu AA, Keles H. Effects of
pistachio nuts consumption on plasma lipid profile
and oxidative status in healthy volunteers. Nutr
Metab Cardiovas. 2006;16(3):202-9.

10. Kornsteiner M, Wagner KH, Elmadfa 1.
Tocopherols and total phenoalics in 10 different nut
types. Food Chem. 2006;98(2):381-7.

11. Miraliakbari H, Shahidi F. Lipid class
compositions, tocopherols and sterols of tree nut

4z W pelS (60 e planidgal 9 92 15 (g, 093]
9y Sylonl p oS S Oyg0 w4 ax g &llax g0 4
Solamly SsSg5 as ulul g Cenl oals &dly e aiy

! 0015 u.....v‘)ﬂ‘ 39y Y. 9, A )l ‘) U‘ @W‘ml

oils extracted with different solvents. J Food Lipids.
2008;15(1):81-96.

12.Ryan E, Galvin K, O'Connor TP, Maguire AR,
O'Brien NM. Fatty acid profile, tocopherol,
squalene and phytosterol content of brazil, pecan,
pine, pistachio and cashew nuts. Int J Food Sci
Nutr. 2006;57(3-4):219-28.

13.Chahed T, Bellila A, Dhifi W, Hamrouni I,
M'Hamdi B, Kchouk ME, et al. Pistachio (Pistacia
vera) seed oil composition: geographic situation
and variety effects. Grasas Aceites. 2008;59(1):51-
6.

14. Maskan M, Karatas S. Fatty acid oxidation of
pistachio nuts stored under various atmospheric
conditions and different temperatures. J Sci Food
Agr. 1998;77(3):334-40.

15. Sedaghat N. Evaluation of Pistachio nuts stability at
various conditions based on Metrohm Rancimat.
Middle East J Sci Res. 2010;6(3):271-5.

16. Tavakolipour H, Armin M, Kalbasi-Ashtari A.
Storage stability of Kerman pistachio nuts (Pistacia
vera L.). Int J Food Eng. 2010;6(6):1-11.

17.Maskan M. Storage stability of whole-split
pistachio nuts (Pistachia vera L.) at various
conditions. Food Chem. 1999;66(2):227-33.

18.Nagendran B, Unnithan UR, Choo YM, Sundram
K. Characteristics of red palm oil, a carotene-and
vitamin E-rich refined oil for food uses. Food Nutr
Bull. 2000;21(2):189-94.

19.Osborn HT, Akoh CC. Effect of emulsifier type,
droplet size, and oil concentration on lipid
oxidation in structured lipid-based oil-in-water
emulsions. Food Chem. 2004;84(3):451-6.

20. AOCS. Official Methods and Recommended
Practices of the American oil Chemists' Society. 4
ed. Champaign, IL: AOCS Press; 2004.

21.Assadi T, Bargahi A, Mohebbi GH, Barmak A,
Nabipour I, Borazjani SM, et al Determination of
oil and fatty acids concentration in seeds of coastal
halophytic Sueada aegyptica plant. Tibb-i junib.
2013;16(1):9-16.


http://nsft.sbmu.ac.ir/article-1-2707-en.html

[ Downloaded from nsft.sbmu.ac.ir on 2026-07-01 ]

0

22.Wrolstad RE, Acree TE, Decker EA, Penner MH,
Reid DS, Schwartz SJ, et al. Current Protocols in
Food Analytical Chemistry. New York: Wiley;
2001.

23.Shahidi F, Wanasundara UN. Methods for
evaluation of the oxidative stability of lipid-
containing foods. Food Sci Tech Int, 1996;2(2):73-
81.

24.Meilgaard M, Civille GV, Carr BT. Sensory
Evaluation Techniques. Boca Raton: CRC Press;
1999.

25. Gomez-Alonso S, Mancebo-Campos V,
Desamparados  Salvador M, Fregapane G.
Oxidation Kkinetics in olive oil triacylglycerols
under accelerated shelf-life testing (25-75°C). Eur J
Lipid Sci Tech. 2004;106(6):369-75.

26. Warner K, Frankel EN. Effects of beta-carotene on
light stability of soybean oil. JAOCS.
1987;64(2):213-8.

27.De Leonardis A, Macciola V. Heat-oxidation
stability of palm oil blended with extra virgin olive
oil. Food Chem. 2012;135(3):1769-76.

28. Kritchevsky D. Impact of red palm oil on human
nutrition and  health. Food Nutr Bull.
2000;21(2):182-8.

29. Molteberg EL, Magnus EM, Bjorge JM, Nilsson A.
Sensory and chemical studies of lipid oxidation in
raw and heat-treated oat flours. Cereal Chem.
1996;73(5):579-87.

30. Allen JC, Hamilton RJ. Rancidity in foods. New
York: Blackie Academic and Professional Publ.
Co.; 1994,

31. Hasenhuettl GL, Hartel RW. Food Emulsifiers and
their Applications. New York: Springer Verlag;
2008.

32.ISIRI. Pistachio butter specification and test
methods. Karaj: Institute of Standards and
Industrial Research of Iran; 2000.

33. Kilcast D, Subramaniam P. The stability and shelf-
life of food. Boca Raton: CRC; 2000.


http://nsft.sbmu.ac.ir/article-1-2707-en.html

[ Downloaded from nsft.sbmu.ac.ir on 2026-07-01 ]

Iranian Journal of Nutrition Sciences & Food Technology 96
Vol. 14, No. 3, Autumn 2019

Study on the Pistachio Oil Oxidative Stability Increase Using Monoglyceride
Emulsifier and Carotino Oil at 60°C

Shakerardekani A*!, Abootalebi M. 2

1-*Corresponding author: Pistachio Research Center, Horticultural Sciences Research Institute, Agricultural Research, Education
and Extension Organization (AREEOQ), Rafsanjan, Iran. Email: shaker@pri.ir

2- Master of Science in Food Science & Technology, Department of Agriculture Kar Higher Education Institute, Rafsanjan, Iran.

Received 3 Sept, 2018 Accepted 25 Dec, 2018

Background and Objectives: Stability of the products made from pistachios depends on stability of the oil. Oxidized
oil includes unpleasant taste and thus its quality and shelf-life decreases. The aim of this study was to assess pistachio
oil oxidation stability alone and in combination with Carotino oil and monoglyceride emulsifier using method of
accelerated temperature (60 °C).

Materials & Methods: Qualitative factors (including free fatty acids, peroxide value, anisidine value, TOTOX value,
2,4-decadienal, color and sensory analysis) of the stored samples were evaluated on Days 0, 5, 10, 15, 20 and 25.

Results: In all treatments, including pure pistachio oil, pistachio oil with Carotino and pistachio oil with Carotino and
monoglyceride emulsifier, free fatty acids, peroxide value, anisidine value, Totox value, 2,4-decadienal and a-value
increased during storage with the highest increase seen on Day 25. In contrast, L* and b* values and fresh odor
decreased during storage with the lowest value observed on Day 25 of storage. On Day 25 of storage, free fatty acids,
peroxide value, anisidine value, TOTOX value and 2,4-decadienal were higher in pure pistachio oil than pistachio oil
containing Carotino alone and pistachio oil containing Carotino and emulsifier. The 2,4-decadienal was not detected in
samples on Day 0 but on Day 25 with a higher quantity in pure pistachio oil than other oils. This was not significantly
different between pistachio oil containing Carotino and pistachio oil containing Carotino and emulsifier.

Conclusion: Addition of Carotino and emulsifier either alone or in combination to pistachio oil affected the oil
stability. Based on the TOTOX value, this addition increased the oil oxidative stability from 15 to 20 days at 60 °C.
High quantities of oleic acid and palmitic acid in Carotino and stabilizing effects of emulsifier resulted in a higher
stability for a combination of pistachio oil, Carotino and emulsifier, compared to other oils.

Keywords: Pistachio, Qil, Oxidative stability, Fatty acid, Emulsifier
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