[ Downloaded from jcpp.iut.ac.ir on 2026-02-06 ]

[ DOR: 20.1001.1.22518517.1380.5.4.14.5 ]

WAe ble ] piler ojled | ooty dlor/ anke &b 5 $5a\ES 055 g g sle

I IS RN IR P TR RVLS JOR VPRI B JER T ]

\‘}-"L"-’fb'@‘f‘-fu"bg':‘ Lé, (suaald desme b gsuzy (5,8

o..l,.ﬁg-
392k 3 pls S5 ¢ 55 gy (Slae yiilianiS (5 jla Sy SRy (255 S inreo 5 STyt Sl 8 5 3 g2 s
d(‘ﬁ}” 429 9 351 @Al&h@’gh&b@ﬁ}ﬁj/éx I D353 B 350 o0 eslizal g g 08 L;‘AMJJIJ"&/_,SIJ 2l
52 P ey 51 K ol T a5 /5a 5 0K S la b o 3T oo band Ol o 43 8550 Jalo 0 fS6S
DlS b Camyler 4o JossSE plesT K 4o G sbita uty ol s 43 0438 sl Sl 315 (15,5 slacyled 2ol
o ) 2 G g PGB0y S ol SR St g Gl an T e ol

A3 WY/ F 4 WWIVY 1 gy dlamsal a3l (cipb o ol aTd) sl ledos S 55 4 ol 5LE atolosT s
Shls Syl £33 oul 1 Aol g 5 0255 00 pslin (Kaukd pilys 43 ks Slohos a3 o552 proensilil e fo 301 F1 53 oo
Ky 2 by S gty 53 235500 O Les GBg) ooy SaliHl &) g0 a1 T e 31 ol G preeslil 5 a8y 5laa
loylacd 533 51 A0y 55 5515 0,09 b 4l el 50, g5 6 0 1)l (Slapn oo B0y 5 28 patin o Jlameial o3
Sldos .ol olawr O pssltnST 551 4 o chLL« Kty jbn Sl STy 4 Cond odd Conti o o 5l dhol E g, dizun
Sl S 0S5 (S gl 35 0 g SRS 0 )53 b skt 3o 1ol oz pa 5L 5 K25 e wnT g Sid gt
I g s s Sladised g Sladel d s oS gt Gz P Gyl AT 45 sls QL g5 5laki a5 (556

ol Sl o (S polsP (5B g s 1SS SRSl
, dndln
L-):,J FU Joaslans oy YO 58 Jdsland 3l as,le ooy $/0-5 Wy juadS5is Lo)yd AD=Ae Lady judig 5

S lnd 5 Ao YY/Y U g sl Jaastens cas s YY 3 peadSies s g cdims oo SIS ) gy o e 835 5

C)L@—Lﬂ‘ e DK:.J‘A ;Lg)’)_,L.‘S IREUEH N l.‘;llJ& GL'«.& sl K] )Ll;t..u' wlid LJ..:I)‘ wh&)lsu'.vtu Ls.}"‘:’b L:A:JJS a A

Vo


https://dor.isc.ac/dor/20.1001.1.22518517.1380.5.4.14.5
https://jcpp.iut.ac.ir/article-1-92-fa.html

[ Downloaded from jcpp.iut.ac.ir on 2026-02-06 ]

[ DOR: 20.1001.1.22518517.1380.5.4.14.5 ]

VWA e/ pyle oyled | ooty dlor] necb o 5 (55,038 855 5 psle

Jisd 2 plin Guyb 4 O (Slaps 5T 455 505 ealizal' by
JSin o 5850 il Ul 3 e mat 53 il
05 Lol Ol 55 ey g 5 Sh 05 5 e
YL ¢ gomn 2 sy il o Sl 2013 5 g 5 O
trnlinls (sainy 5 Ll (ol sy clas 4y O3
URCEAPURPPITIE S WREION JEFYSY R
slud o g 5 o3y 90 o clilold al}TuLL.L; Slles b oS
25 OF 3l abolo (255 53 o sllael ks 5 v pom
by ¢ el s S2alS Wass s Ol 09531 (19)
Ut Jaalyt 5o T 51 5 T 3 g A 5 5 Lais s Ko
oo g 045 D pan BB b 5 STk sl 0l b,
335 5n 1 S 5 DLl B e ol
slis Sl 48 (1 o ponw 035 2B 4 5 L
plosil cdile o Slor 5 5155 7 5 S o O 3 85k

N U O eSS 5 his S iy L) 5o ARgn

MalS )5S o 55 m s Ghls 33 0329 4 o e
o LSJ‘.’["?.}JT ikt gla gy 5o (V) el (55,8
ki 5 F5e sl by 3 S ol AT iy
21,5 Jlasl 48 el 5 0LLE adl oo ol as bl
L olSy g o bhaal 0T (33 J 28 00y ol
Sla0llmS 5T dayealss 5 acy gy J5le g 355
2 O3h(YF) cosldS sl OF (gdie slge s 5 anb
5 58 S5 Jobe L5 lac o g SiS G nl
(Y0 3 YV Q) Jlasal 525, Ky S 5 O sraslbeunS]
Sadeud j2alS g ¢ SuuS i cols 5 an 5 5 Sl
S5 ol 5 Bas b e g e 5 pL nE o
i e SIS S ol Sl S ey

ol 72 g B0 AS 521 5 SlenS Ty

huﬁ‘,)‘,a‘y
3 ge

o) S polyS o ol Kol p U s 6l

Jemliss i3 2SS ((dono 33 OV) A5 55518 ot
Jewlse Ji555YE 5 o oS e 5 (laoys ¥F) gl
Y 58) 3, pbl) Jg S

ol ¢3S 5le s S gl talasl 3l ealizud b (1Y) 8
3 St gy oo B9 (el o sladeud 55 455l
@ Gl K3 5l b (g Spder e 4 S 2
3655 53 SASNYA slen 255 2lig3 3 Aol e
A8 S aomys ¥o e 3 0f 0 (Sladend s abis
Pld) b O Slaidomd (S35 45 (5B 3§55 ol Bl o0
bS5 b 5l ade 04d Gple BB b olse s
o sl pslie sl gk, Ko b i <sls
ka2 y3 o [Fmo [V St oo dol 31 A5l 55 0 o g B9
SWRERWITE SRS V81 - W PR WITRVSIE JE VN
SVORPRUVITE Ao ARCVPLIL IR WO FREVIRYEEg SRS gL
(10) das 3 s S gdedlyl il 5 a3 Vo= [0 S 2]
Y b i 53 ey S g Sl g s B 0
23 S gl bl 5 0¥ ) (Slacad go > Szally sl e g oS
(1) 338 00 1255 JapmelY 5 Y ) Slaczuni sa

035 sy 550 (2L M das 55 5 g s B0
3 OsLS Aa g5 ol (6550 oz el Sl
MB35 53 75 51 o e B e 4531 0L (V o) OIS
LDL ¢ 55 JyedS o5 g s e g pud S5 alS 2sly
b 3 50y Koy L g1 g 0 4kl jB 9y 03 5 o0
23 Dpan 3 Fple g I 5 Gl lin 2255 0 pllas
3025 Sl Cabe 22955 5 silapn il cuins
ji«égwj‘sh)}%.sjjungwhayu):dw
D) isles g oobizad Yl o gamiie 29, il (sl OF
(10 sA Y

Sladeul dLalyden S B3 5l g p o g 035 52
OF IS e 5o IKe 355 sy a5 ol3T el
Lile e mbes 5 Olabe ek pls Sh 235 50
g S e iSE s, 58358 (GE A 5 gl Sy

\v#


https://dor.isc.ac/dor/20.1001.1.22518517.1380.5.4.14.5
https://jcpp.iut.ac.ir/article-1-92-fa.html

[ Downloaded from jcpp.iut.ac.ir on 2026-02-06 ]

[ DOR: 20.1001.1.22518517.1380.5.4.14.5 ]

............. oole 6J1Ag§5 s g j)'}" "L".'.ij’ A

3855 08 ay Mo ys denSly sds (6 Sl ke &y
(¥ 5 ¥) b, )5 4 AOCS 5 jlustand gla s, 3 sy sde
HegBoy Do sbdeul S 5 oS sla S5 e gy
B 4y g S 55 3l 0 g (gla gzl e Guy5
sl bzl foze U OF auglin 5 318 5kas S58
Jus coslinnd 3y ge 1.5 55La SIS ol Ltyn S waliza
By g5 ladia L MFeo 0Ly

Ao e Jsb LA o (5 o (230 10520 05
SIS a3V Qe glea b jza e /Y0 O r Jss

aomp Yoo o ammys L dladad 2,50 S5 o]
.JLS‘;IJL.:

SRl 000 (go355 L8 L p gl : b 58

A S o [Y 1G5 Oee

e I La V00 b 25 0,5y il e 4065 5l
e g el gl S0 e S g g ol 2 s o\
Jaiy 93 S 2 dea o B 0o L 2 cdeSpu b 550
3538 SKS w255 5 156 O Jos 4 ays £ Gl
RS RE-VEPTI PO PR Py | SO W b o
3 edldl A ol p5ke 4y 5 ppls L pacens
05l o g5 05la 3 1 s S eolid Spm e S o
MEESOINE STA RUNVP IR K- WPESTY, PRI PO
G207 o8 41 0la b 04 Gy 51 ey dbol 2l fie
(YY) A

Comy g gl
ool B9y 3L £ 95 n Fgr 3 ST gare pRoluST g0
O 305 w2 32 03081 LBl o2 0 (glacond 23515 48
O on B g O goaldanST 53 50 Jolge aha 3105 5 o
(SLaakisS 5 (55 dgh 05T L g ola e el
S o (s 3 ) s Sl Ao O ol oS
il o gladamd sltde cpldl 22 O laden] Caslis

i 33 4 9 b 0y 5 Olgheol 45 p (55 SpEl ¢ pann
slawls, LS 51 S 5o b g 3 iy ..L_'..s)_fr.:.‘.J_J
LTd gl Kas ey 5 Ad (6,8 s 52557
o3 8 ke Kk )

lalas 3o Sas gl 413 Jlael 51 g b ponn
Ye 5Vo (No Qud\_{calﬁuﬁu 4233 YVe 5\o00 Qo
ssb 4 el 5w ol 8 Sl s Fo-YA lales 5 4iss
o D 4y 5 (Golaion 05 ol L glaanS po 81U
L35 8 (6 sl

S 00355 Ja gy sl S3ES Gk gad Koo s
o gby Odonny 3 g 5 el oS i ampa Ve T
P ST PEYCPE Pr 1) SRCEPPURRIPINS SFPREp R ]
jsﬂ.m,f)b_s(t_ﬂ. =l By V0 ,LEs L S el)
S B ol o d 4y (a3 VY pby alS
4 p s ead 3¢y by ki &) po 4 T 3 s
ety slatansS s 8l ;b 4 (gl ygs g Sype
oS s S3AS p gon Cand 3 8 (Gt K5 0
e (S DLy (SlrdnsS 55 0 e o aew 5 05

obesl slais,
3 S A 3 ey e S50 3 B35 gl el
S g 5951 3 066K @da b 50 ole o 0T 51 g
Sl 3 Flm XT3 3 gy 5 e 4 (Yo ) A gl
o S ealiad 35 5kas S36 s, ) calole 2 gy 0 r
(B sy days S el Jold (g5ha5lil 0595 50 Lol
So gl ya e 55 (g 3de 5 By SO STy aue
22 oS oy anlh g el S bl oy
3y Gl s edad plndt holas SlS b gl
38 oslizal Nl (5,00 Sl5dle,s 5l el fulos
s 3 ¢SOl (glaals do O ga3l Ga b 5l laeSiln aeslin

W2y Dy g ¥ 90 5158 N5l 3l eolizad b Lals e

1. Irri stat 2. Quatropro

VY

3. Capillary CT Sil 88


https://dor.isc.ac/dor/20.1001.1.22518517.1380.5.4.14.5
https://jcpp.iut.ac.ir/article-1-92-fa.html

[ Downloaded from jcpp.iut.ac.ir on 2026-02-06 ]

[ DOR: 20.1001.1.22518517.1380.5.4.14.5 ]

VYAe Ol ] ol 0l | oty W] s mlin 5 (55,528 0558 5 p ko

23 duSly ade Sad ol By, e Kl sl Cllas
Mé_}‘.‘.g;se)})&&.ﬁ)g@w;‘wudu&‘})
ROW IK STUP- PR IR Y
TR g 59 5334 0 3 ge Slie )3 e ol se ]
cu_?)Li &uﬁ‘JUTLM‘Ub& ‘u*'}*"";{ijs’w
azrp o (L OIS e ot ems 9 o pe b3 o5l

n3lin Gol S pallbos gy Jds @ s Glapti
aes b (YF 5 9) Ll e B 9 0B S
S ols QLS (Y Jsder) 85y e s o b g e il
S g 53 (IR e 5 5l (sl Olee IV
Oldas J s a8 ums e OLES b5 ol vl gxs das
55 0l jlice Ly aSly oS gad i 255 JS Olie 5 5S0e
4 ooy Jhamal o33y @y 53055 oo sy dholo g
b o Rl 6 S 5 5b
Bold 55 a8 455 sa el (V) OhSes 5 L5481,
S g e (S 5 o gomn O35 5 1) DL
e b JooSS 5 0 05 e ol Jraly g e
P @ s le o gl F100 0 ol diian (3) 5L g
otbnly 038 o plin b3 Sldas e S8 il
by 351 5208 ol (shls Sk p 3 o 5 alaolon oy
s (VW) OhSamn 5 b sl oyl ol 53 .3 4y dal g
o 3 32 YN L sl (g 53 3 5 e Azl
Jo¥s oasoly Clae Sles 187 5508 ho s YE 1) gana
Alion sl s Sl g 29 duo s Sl
235 4 v Solaslt 50 a5 dms e OLES o es o
2 R ol Gl b pe LS g B e Ol
O chuy oo 5 4wl 03 gy f5 (slaola Sl 2 p g ola
03958} o o Sy gb ) Moy 2o 4 laolil a0 P
asily alS (55 5 51) By A ps O b p&as 1 ey S

LI

(VY 50V ) 55 pby oSt 5T a5 b 5 5

b A8l sde & by e il yly 4329 B ) g
Ol Cide ¢ 5yl (glasles Oloe M Lams e OLES
B<o/o1) doys S pda 55 53 O Jilize 3 5 (0065
O Jali glads god a5 ams e OLES =l o RCWH I Py
ol a4 ) (g a8 STy sde Ul 5, LS
OLES 5 g 51 (6268 Slalil bajless S 4 o (6500,
2475 Wl 5 on dpuSly sde oS Rl BYs 3 S Wleols
ol Al 53 ABL g g 33 ok SO T
e 45 idixze (Y9) oS 5 00 5 (VF) iy 5] cxlae
Size g o o sl 5 gmalinnST ol B
b L0t T b lie b (5l ol o 45 o
Ll (5l 2l oS polie 5 J 558555 dile O 53 35 4o
S Lkiznea 01858535 cut K (6 gmw 3 oosls Blif Sy 3
S Sasded R0 5 o Sl o B a8l O gmbdnS]
el oo JodS Ghonsl Y paame sy Ll 5 ok pLdl 2
DR el ald 3 55 W g cend (Ss 4 S
ol 05 b 086 0T zays s candl axdls

i gai  galad 53 a8l yadedin MalS 5 4 4 5
anily Jolaie Ly )R S 50 deuSTy sde iyl
AT3 51 5 039 ¢ S0 sde Ealsl a8 sy o LS 4 el
Sladant G815 b clag 5T (g5ludled 2 domyo 5 3l
Jorle 5 ks e € (65 5dpden 5l ol ol
S, ot sl el bl ()l b st
Jurigujw&tﬁte*ﬂiuﬂﬁps@w@ﬁ%}l’)
A 548 6 Sy 15 g k05 Sl Sy SladenS 2108
M5 x5 b gy g S 505 50 ATy e
Ao o g srerb SLOMSI AT 55 ) s L
b w8 Jlosl amzs 53 5555 WE el
92 O30S o o oled o ¢y g2y Sldas "Lo poas
g 5833 33 O grealdenS) S e po s 5 0l 2l
338 Jrsnlied 5 5 A Jusily Ssld 5l dol>

VA


https://dor.isc.ac/dor/20.1001.1.22518517.1380.5.4.14.5
https://jcpp.iut.ac.ir/article-1-92-fa.html

[ Downloaded from jcpp.iut.ac.ir on 2026-02-06 ]

[ DOR: 20.1001.1.22518517.1380.5.4.14.5 ]

............. Pl M S sl -"-:-LU A

(295 0555 53 DV S1 o) g 2 o 33 P95 demSTyy 3o (5000 Soa g 51> T3 310 Jgar

o, e o el
oSl gy ole poole Jslole Jsh 5,

DIVAA  $/50A! 0/aA<D O/fT08  0fo1eB aals
Ve /MY 10/e90% vv/ave® arened v/eq.® sy
Ve/50F  vEiree vyreed afesad v/eq.® g\ sl

GEEY 09000 Ao/vEe®  AAGY v/ed.® o ¥ Sy

/104 v/reel  sjovel  ojveod s aids Vo ol ly a4

vives  aoed®  vieoE ppveel  s/rvel 4ids Yo ol 8 5lu axp 4o

AYQY a/yYol AEvel  Afeve®  vEseC 4ids o ool Bl amps Qo

4/V4A  Vefveo®  4/a¥.®  Ajaved  Afrved W33 Vo ool Ble amys Voo
WYES  Afeol v /pra®  veo/rand  ajvood W33 Yo oS Sl arps Voo
WYES ar/fee®  av/erad  ve/rant q/voo© adrYo ol S luazys Voo
WASA A /ere® Y rASS N aTeS ey s Vo wl S sl amps 1o
ALY/ P Y 7 I PL T LT DL G35 Yo o8 5lu amps VN o
VE/APA  AWV/TAR? A0/0Fe?  Vf[ee0?  yY/q¥0? ais Yo ool § sl azys V1o

4/a¥\ VV/AYY Vo /ray SYARRY AIYEY L

3 LAui..!La)'T IS (SShs oyaﬂ) BER PR TP R ), LES NI VRS o Jlezai Cla.u 29 ediien S nla By o shils O S5 0 J‘jhm{;\?ﬁ
sl 0. ol DS A

Tt s 5B3y M 53 5 5 S D5 Sodam o ST i sl Kiles Y gt

ol ole Sl el

oS3l f s obe podole Jslele Jsl s,

VESA NEVe®  AYAASD  AY/Pes® Ay /vYoD Ll
AAVAS SR VLR AVAL JLE A EP L A R Jessly
YY/YoA  ¥Y/e6®  YY\AR YY/Y£e?  YY/¥eo? o\ Jesnly
AA7272 SRR SVCV-PL N £ VRY P A AR RS $ VAY Gz ¥ sl
WD AY/Yeo®  arfene®  ay/aneP  yyjve® Wds Vo ool,S Bl axys e,
WeBA  AY/ATe”  AY/AAD  \¥/0esP yysslD Ligs Yo S sl a4
\Y/VSo  AY[00o®  AY/FFe’  \¥/10o®  \¥/Boo? wads o ol 8 Slu amys Qe

VY/Vo¥ 11V /AA0%C A v/a0e®  vv/ave® vy lP 3o Vo ol Bl amys Voo
VP /AN avione®  y/are®  p/ralD ibs Yo w8l a3 Voo
VY/Per  AY/1ee® A y/rae®  yyjvye®  yp/vel® ids Vo S Bl amys Voo
VYVOA A Y/Yee® Ay ivre®  yjare®  ypyyeD Wids Vo S sl 4y V1o
VYAAD A T/¥a.P vy/ase® ypeaes® vy oD Gds Yo S sl amps V1o
\Y/A8A  AVY/AVSD A Y/aAsD  ap/ese®  yy/ens? adsve ol Sl amys VN

VE/AEY VE/yay VE/AEY AN \0/v94 IS eSls

23 s le3l a8 . (SSls O ge3l) 2Bl co Jlo pae LBV W31 S s o Jlaz1 C\a...- 23 1k S i g (ghls 05 S 5o a5 L Kl
el 0l plovif S A

(A


https://dor.isc.ac/dor/20.1001.1.22518517.1380.5.4.14.5
https://jcpp.iut.ac.ir/article-1-92-fa.html

[ Downloaded from jcpp.iut.ac.ir on 2026-02-06 ]

[ DOR: 20.1001.1.22518517.1380.5.4.14.5 ]

VWAe Olas/ e ojlad [ oty W/ pnde Gl s 5l 045 5 psle

P 05 0dd dlael el 3 s 5 ani
O3l Syl PG 50 4 LS5 4 bl ol s
SrSHS 4 ¢ JS 5 4b 4y sty anils bl Lns gn K s
B2 50080y Koy S0 4 53 5 0 praidnST 5L Los
Balinne (6,555, alom o 55 4 003 5 0 o K5 00 <l
gf.uuli},;y,kai@b‘.(‘wjm Y Q) 54 dal g5
RPN JESO
bS53 K Gl S dns e 0L i n s
225 i MG b il Sk s s cla pl
LS 5 ol (3 o3l § yrean e i
3 baslind dachon g S ey a5l (6 el i
o Sl eis F s ez bl 535 g g sl ye K
N Ky 048 o o5 el OE2) 53 Usloes 4 J gloals
LYk ool (b 0 gl (gla 2815 .50 5
4 e "l o 55510 5SS Koy 0 S ok
e Sl Al ol L5 n ks, Ky 003 s
Bl r g 0y 0 b g s, K o5
OLE (F Jadr) sy 3o 4 B gy o il g 4y 500 b
2GS ka5 3 glaslas s CiSkas S s oo
wend s gimes Ll Jolize i e es 3 (b ped (g sde
oo Jr gl Sk gad Ul 505 45 el OF Kl F st
3 opld il b (60 sue e oy 208 U yles 48 o
o o 03 S e 1 a8 s g SLebl (19) OlyKan
9% Gl B Bl g ol e 025 5 208 sk
2ol Gl gen sl Clla
ol AT S sl il sl 51 e
23 (b Yo oS il azps Vo Jlis 0l yie 4) Sy s
S Ay g sde Jlaie o 2aS 5 0dd Jlasl L
by il 5 s e sue SalS Wsls jolazsd
Pl S 4 Sl O el S o 4 il

I SR (G dde (Bl RS ol ol 4 e L ansls

S5 S0l o b ke J2alS s 1 Ko LS,
ST ol AR Lol 5 G50 b b S 5
Libe phs 2 Il s by S eIV 2alS sty
3 S oo 3 olisd 3,30 52 55 Zutas 33 "L yas) 15K
Uy L ps e Sl FB e, Hlade 2alSans s
S Skl b SIS S5 4 sl L5
(Y0) el 0dd (3,08 2 55 Lo s 2alS Y 51 Koo
Sl a2y, S S e Sla s ls § S K
Sl gla )l cov a5 Calises b o5 K, S
2 B aS e s lie Wby Y i K5 5, L B33
023 OLES 385 altel 55y ol 53 tend ol WS U e
S5 6hls saeab 5 5b L2 ) A1l K5 0331 o s
S 4 4 g g P15 205 K55 (Y9) Al o 0,5
SIS 0533 b e 3L s oo glded i,
NI FLIPI P P 35 L 0y e 4 file (gloygs )
sbots, s e 5595 o 1 g 5295 I G K
Bl S s
O (Fd i) 55 5y s b s o iyl 4 o0 o]
Sl 9 Tl sl e peses L3 a5 Jas e
Ol 5 ol el il bk 503 K s (6506
cobmo.x,ogé)i.l.@éub&l{cdjj})L@.:JASAS.LAJJA
3 ol 2 35 oo azalS L 515k glage s, K, 5 Gl
bug b yoas 0K, glasis ol ) & il K,
sl 51 s 1(8) 3 5 s e s e T3
S SLS5 4 43 H s 5 el Sl o Sy
a8 521 DL N AT Sl 55 (VA) gy g o ook
Pt O gl sy 43 LGS 51 2 008 K5
bS5 bah&s, K b s K, s 5l
b e O seabidanS]
» & Salsele S sSpmly L5 e 0t ol LIthes
45 rlooless das e OLES 2l il gl (Sl pos

1. Tocoquinone


https://dor.isc.ac/dor/20.1001.1.22518517.1380.5.4.14.5
https://jcpp.iut.ac.ir/article-1-92-fa.html

[ Downloaded from jbpp.iut.ac.ir on 2026-02-06 ]

[ DOR: 20.1001.1.22518517.1380.5.4.14.5 ]

............. PP G Sy e AT

(c..,.‘o.u.oau@s@&,&,{xmvwga)éﬁwwﬁ R PPRE PRI AW I PP P ey e B g PR e

ol ole Sl

oSSl p g ole pssele Jshola Jsh 5,
QF/FY Neofod 10/-9 4Y/o®  4o/v00" aals
sofes  OY/VE®  #¥[0e°  salvol  vs[vae® Jisy
PANG 000 ovfesl  0/eeB  vE[0es° g\ sl
AV R W LY P Y PO I Y AT g ¥ bl
aa/s) 1e¥/0e  yeofeof aa/vod  av/ae.® Ggds Vo oS sl 4y e

Vo A/YVO  1o¥/0o% 1o¥/006P®  yeofeed  qA/Be.C aids Yo ool S 5lu arpo Qo
VaY/AY 1o0/vOTC 1 ex/0eP oo/ aqjvale digs o oS lu 4z Qe
VeA/Y0 Ae¥/VE® Ne¥/eo® heo/xa®d aa/esdC Gds Vo ol S Slu ampa oo
Vor/ry 1ev/0e®0  1o¥/e0®® 4oy /voP yoo/ne s ids Yo ool Sla amps Voo
Vodfef  VeA/OoR  1oO/VER \e¥/002%C \oy/deo?0 Widsto oS Sl amps Voo
Vo0/0e Ve /0eB  \eSVEE  \o¥[000 1oy/vhed® ai3s Vo ol f slu wmps 1\ e
VoS VA VeA/VO® Vo800 Vodfeo?  No[Beo? g Yo oo 8 slu arys Vo
VefIAY  Vedfeo®  Nov/eo?  1o0/VOT  1e0/00o? ' g Yo ol 5 e amps VYo
ay/rs ar/vo ay/8p ay/-0 a¥/YA I &

)3 \.A&.i‘.ﬁ)’id.:l{.(&ﬁ].} C)yxﬂ) LBl el pae Mt ABL s s o] Jlazai ez.u).) (s S i B g e (51515 O g SO 0 G‘ﬁbu:i»‘.:.n
' o 00 ol S5 4w

Tr g 33 GPa, S 38 SN Sk 5 )l T 5F Jgar

ol ole Sl anl

oSl p o ole g0 ole Jsl el Jsl 5,

VoA/AF  VeV/AT®  VeA/EVE 1eq/TAE \yo v Jals
vor/ee A/ vev/erl  yeg/aad  venfeo© Joay
ver/oy A veraett vervyd vea/n© gV b
ver/1o 44/a0% yey/spdet yoepm @ yopjre© e Y sl
VesAY ver/evP veofra® vev/vr® yye/ve? Aigds Vo ool 5lu ey Qe
VoO/VO Voo ABPS o /vEPE yoywe®®  yye/yed s Yo ool 5 ol 4z Qo
VoO/S0 VoofooPd yor/AvPd  yay/ay®  yyofoyd® Gds o oS shu amps Qe
Ves[fo AoV 1en/Ya®  ear0®™  vve/A¥R Aiggs Vo ol S Slu sz Veo
VoO/F8  1eo/0o%C 1or/xaPd  yoy/vs® 1oq/sa aiis Yo oS Bl amys oo
12000 A4/es aew/ael veyre® yoq/ag®P aids o ooh,S Sl azys Voo
Ver/Na a9 vayeal  yegeyd yoqys® aids Vo S sl 4y 1\
Vor/ra  AA/asD ver/1s%% oD yoajvs®D Wi Yo ol S St amps 1o
orfoy  ag/a® aeynvo® veprea®  yenfel ids Vo S sle axmys VN o
Ve /A VeolV¥ Vo Y/AY Vep[O¥ VoA[OY S el

o3 b ibasl a8 (5S0hs 0 ga31) Andl pa hs pas M 8L Lo s Fo) Jlazat CL‘“J" izt S 2de b g o (5115 O g2 SG 5o Jdlﬁd_ﬁl‘-_\.ﬁ
el 50 plonil B

AN


https://dor.isc.ac/dor/20.1001.1.22518517.1380.5.4.14.5
https://jcpp.iut.ac.ir/article-1-92-fa.html

[ Downloaded from jcpp.iut.ac.ir on 2026-02-06 ]

[ DOR: 20.1001.1.22518517.1380.5.4.14.5 ]

VYA Slmas ] pilerr esled | pomty dlorf ok wulie 5 (55,0088 055 5 o

Cyy e
Ci¥:

Cisoe

(FID) 48 Jeoal! e

-

.-‘F

(4—ids) ylews

3G 2y sladeal SZul f2 (GC) (558 o8 tag 55 Jlaged N JKS
(CYAL) S it (Ch Fie) ol (CYFio ) St s ((C Y20 ) K2y o Sl
oba; L (CYAN) S gd 5 (CYoio) K sl,T (CrAIY) Sl g (CAAN ) Sl gt (CrAN L) SV
Prieks YY/YA 2Y/FE Q)00 AP/AF AF/ED AYARWAR FACWARYA LWLYA L e P N gsjlf.b’h

B9y el Juiae 855 858 85,8 sla il

2555e gy 4 olo DL Olgiesl a5y i )lg (g g

S prd Sl (a5 1) S5 a0l Slia (ghyls
S8 Mo 5 o(dao 3 V4/1) Sezadly e ((das 2 YE/F)
(o33 Y1) SOl sl (A 35 ©/0) Sty o g
(a3 @ [F8) S eyl dpd 5 Aoy V) St i s
sdalin & 50 cF o oY o) slash gl 4 am gL it oo g
Calis aald 5 b glales Obos &S pl 35 8
oAl eelibes JS 55k 4 g el azilh s oy il
S RS Sl o gl 6 gazs 55 S5
23S sm el b o Sladnd
Jos pladl i1 53 4528 a0l 5 o0 NS s 5 5b o
Jlamid o33l (Cbin ol 4503 @i s Jesisl
VY[ XY @ \WIVY 51 Ry cnl 52) wlioe il o2,
oS Salac 9 0l pglie g 1 e sl (anny oy

oS G 2 005,85 She G dh K6
(18)2 0 Jdal g

SR N SR I VYL W PR A P PNC W L g
Vsl LS5 4 el ol wde 4 iy S edalie (gl Ll
ol b g2y ST o 5T Sl 5150 a8 Caelisa
bghshed zoose oVLail (g5l 0 gladend (g 30s
el (YY) 3 503 (65803l I pome 5Lyt b O 5 003
53 L laded 55 48l BIFNAVE Jlu s 55 (9)
o b o sladand 5 5 oJo) Jlas) s Caeliae Jlas!
L ey s pger 5 J gl VL3l s 858 Caeliae JLuail
ol 2 a0 O O 2 D381 6 5 m gl 03 s
i 050 U S i S5 Jlastaw b
0583 dlan gy el 1S (6 e cylg g3 00 e
B2 e 0835 SR e SRl e (6 Sl Wl g s
AL (la5lt ey 00 o

AY


https://dor.isc.ac/dor/20.1001.1.22518517.1380.5.4.14.5
https://jcpp.iut.ac.ir/article-1-92-fa.html

[ Downloaded from jcpp.iut.ac.ir on 2026-02-06 ]

[ DOR: 20.1001.1.22518517.1380.5.4.14.5 ]

............. U 5 SIS Doy e T

Cisis

(FID) 353555 Josall s

|

CiAa

Cray

*T

I Y. a

(4zeds) sy

Aol o e (P05 53 2 Sded Sl fe (GC) (58 ol Ssilag S Jlages X JS5
(CYAY) Kl (CYA) & el (Cr#:0) &-i::.a-“—-d_. (Cr¥i0) St yat UPUNE gy ¥ N SO
AOTANT/YY Ve /¥Y i iy 5 Bk 3l L (CYANY) K gid 5 (CY 020 ) ST (CYAIY) St 2

4235 YY/YS 5 Yo OV (A\A/OV (\F/AY

Cis:o Ciay Ciaxy
4 _
i ;.
§ CiAze
B Ci¥e , ﬂ Cy... CIAY
-———-——’\_q__‘.___llu___.&,_n__

(4B d) bt

Sl S S A g e P05 0% 277 Skl el S0 (GC) 58 ol S las S Sl gei ¥ S5
a3s Yo u.uu.sbS‘fL..bJ.:‘\o
(CYAY) Szl sl ;(C\A °) St ((CrFre ) Sl (CYFio) K yoa WS U " gy T ¥ DU |
NO/Fe NY/¥o (Vo /YA i B8 0l L (C\AT’)&.JJ..JJ(CY«: 0) K a1 ((CYAIY) i) 2]

\AY

aL3s YY/V¥Y 5 ¥ /D4 (A4/FF (\V/e 0


https://dor.isc.ac/dor/20.1001.1.22518517.1380.5.4.14.5
https://jcpp.iut.ac.ir/article-1-92-fa.html

[ Downloaded from jcpp.iut.ac.ir on 2026-02-06 ]

[ DOR: 20.1001.1.22518517.1380.5.4.14.5 ]

VWA St [ by ojlad [ gty tor anb piling (55,0185 0538 5 ke

Cipe Ciany CVAY
3
ii CiAze
: C . » C'fn:- .
=) VFee. Ciaxy
—— e ; ; ‘
* ) 1o 14 e 5
(4mids) oo -

JLpl g s B0 53 2 Bkt sl e (GC) 558 1 S siles S hogas ¥ 3
(CYANY) Kgf (CVAze ) K et (ChFi0) Sl ((CV Plo ) Sty pos 10 pz (sladad
NO/Fe AY/TN Vo /¥Y iy 4 5,8k 0le L (CIYAY) Kl gid 5 (CY oo ) Sl T (CYALY) K2 g2

A3 YY/¥Y 5 ¥o/09 N4/FV AV/NY

Cis: CVAY  CrAy
%\
5 Oy i
E - ﬁ CY.-o Ciax
§ } ‘ o . } -
¢ -] e 15 ¥ ¥A
(4—ido) (yln

Kyl gt s P23 23 5 Sl Sl Ji5 (GC) (538 pl,S5iLag 5 Jlo i 0 JS3
aa3sYo QMQ)‘;‘;JLMA?JD Ve Oyl S
(CAYANY) St ((ChAze ) Sl ((CY P10 ) Sl ((CV Flo) Sty poi 1 pozr (Sladd
AO/FA AY/YR Vo [¥F i 5 a4y 5,8k 0l 4 (CYAN) Sl g2 5 (CY o io ) oSl T (CALY) Kt g2

@35 YY/YA 5Y¥o 08 NQ/FY (A\V/e D

\A¥


https://dor.isc.ac/dor/20.1001.1.22518517.1380.5.4.14.5
https://jcpp.iut.ac.ir/article-1-92-fa.html

[ Downloaded from jcpp.iut.ac.ir on 2026-02-06 ]

[ DOR: 20.1001.1.22518517.1380.5.4.14.5 ]

............. Pl MK ey e a1

Crs- Ciany Ciay
Si\ C‘A:o
b.o
a Cif. .
‘:‘:‘, Cue Ciar
} } ¥ } ; ¢
¢ b fo 14 Vs . 5
(4iid3) oylme

ol Ll g g GB35 52 2 S il e (GC) (558 1 S iles 8 o gai £ JKS
assYe ouqaiﬂﬁbq)a Voo ,bow Cow
(CYAN ) Kadyh ((ChALe ) K jlxual ((CA Fro ) Sadlmy ((CYFi0 ) Kty oo I Sd
NOJEY AY/FY Ve ¥V o 4y Bl 0L L (CYAY) K gid 5 (CY 010 ) Sl T (CALY ) Kb o

b O g8 5l 4 cad Js opolie Kad 5508
slos 53 Sz 3yl a5 Kol gy ldes sl
P S ke Rl G e SOl 5 s Voo 51 5L
23 g0 s SIS 059
of ) SBL 3ol 5L IS 5les S a8 5 S s
et G J il T a8 ol 0L s e g

G3s YYI¥Y 5¥0/Fo NA/VY AV/AY

5 esedls dal = g5l Oldas e 5o w8 4 s
SAeS sl die i 923k g5 5l ol o g 3 5 g0 5 5 1S
3 38 G gem G0y Mo all jls Bl 5 p e gl
T g I Joole Glag oy Ky o5 s 56 el )
Fodas (M5 0y00 Usb o oa 51zl 55 0m 5 sl
el 53 (6la o g )
SLGASTy & ol 0 dd S o g 5 Jeol 2,

osland ) ga C;LA

.V?/"V O)LQ-A: u.:)‘.ﬁy\j" 5 )L&T JSc)LJ’ L)J"?::'J"-’- 3 (SJ."..JML.’Jf C,JJL&A LS))_’LJSMU)‘.AT XYV .&j)_’L&SC)}BJ A
Syt o&tils Ll o e 5l g 4y 5005 o Jshte Slasas NFPA L rmam X
3. AOCS. 1974. Official and Tentative Methods. Methods: Cd 1-25, Ca 5a-40, Cd 8-53, Ce 13b-45, Cc 13b-45.

Vol. 2, Am. Oil. Chem. Soc., Chicago.

4. Bhattacharyya, A. C., M. M. Chakravarty and R. S. Vaidynanthan. 1983. A critical study of the refining of

YAD


https://dor.isc.ac/dor/20.1001.1.22518517.1380.5.4.14.5
https://jcpp.iut.ac.ir/article-1-92-fa.html

[ Downloaded from jcpp.iut.ac.ir on 2026-02-06 ]

[ DOR: 20.1001.1.22518517.1380.5.4.14.5 ]

VAo Ote ] plgor o et [ ooty o/ prch mlie 5 55,0U8 045 5 pole

rice bran oil. JAOCS 60: 467.

5. Bhattacharyya, K. R. 1989. Rice Bran and its Utilization. Central Food Technol. Res. Inst., Mysore.

6. Heimann, W. 1976. Grundzuege der Lebensmittelchmie. Steinkoepff Darmstadt.
7. Hemavathy, J and J. V. Prabhakar. 1987. Lipid composition of rice (Onyza sativa L.) bran. JAOCS 64:

1016-1019.

8. Holla, K. S. and R. R. Press. 1987. Industrial hydrogenation of rice bran oil, a substitute for tallow. JAOCS

64: 1334-1336.

9. Juliano, B. O. 1985. Rice Chemistry and Technology. Am. Assoc. Cereal Chem. Inc., St. Paul, Minn.

10.

11.
12.

13.

14.
15.

16.

17.

18.

19.

20.

21.

22.

23

24.

25.
26.

Kahlon, T., R. Saunders, R. Sayre, F. Chow, M. Chin and A. Betschart. 1992. Cholesterol-lowering effects
of rice bran and rice bran oil fraction in hypercholesterolemic hamsters. Cereal Chem. 69: 485-489.

Lawson, H. 1994. Food Oils and Fats. Chapman and Hall, An Internat. Thomson Pub. Co., New York.

Lugay, J. C. and B. O. Juliano. 1964. Fatty acid composition of rice lipids by gas liquid chromatography.
AOCS 41: 273-275.

Miyazawa, T., H. Tazawa and Y. Fujino. 1978. Molecular species of triglyceride in rice bran. Cereal Chem.
55(2): 138-145.

Orthoefer, F. T. 1996. Rice Bran Oil: Healthy Lipid Source. Food Tech. December, PP. 62-64.

Pillaiyar, P. 1988. Rice Post Production Mannual. Paddy Process. Res. Center, Tiruvarur Tamil Nadu,
India.

Prabhakar, J. V. and K. V. L. Venkatesh. 1986. A simple chemical method for stablization of rice bran.
JAOCS 63: 644-646.

Raghavendra, R., T. K. Ananthachar and H. S. R. Desikachar. 1965. Oil content of bran from milled to
different degrees of polishing. J. Food. Sci. Tech. 21: 115.

Salukhe, D. K., J. K. Chavan, R. N. Adule and S. S. Kadam. 1992. World Oilseed Chemistry, Technology
and Utilization. Van Nostrand Reinhold, New York.

Shaheen, A. B., A. A. Eldash and A. E. Elshirbeeny. 1975. Effect of parboiling of rice on the lipase
hydrolysis and deterioration of rice bran. Cereal Chem. 52: 1-8.

AOAC. 1966. Standards of Chemical Analysis. 3: 1858.

Swern, D. 1973. Bailey’s Industrial Oil and Fat Products. John Wiley and Sons, New York.

Institute De Agrogimicay Technologia De Alimentos. 1993. Technical approach and economic study of an
industry for the explotation of rice bran in egypt (Production of Edible Oil + Animal Feeds). PP.
1-59.

UNIDO. 1969. Unido research problems in .the development of the rice bran oil industry in the eacaft
region. Asian Industrial Development News. PP. 83-87.

UNIDO. 1985. Rice Bran, an Under-utilized Raw Matrerial United. New York.

Weiss, T. J. 1983. Food Oils and Their Uses. 2nd. ed., Ellis Horwood Limited, England.

Yoon, S. H. and S. K. Kim. 1994. Oxidative stability of high fatty acid rice bran oil at different stages of
refining. JAOCS 71: 227-129.

\A®


https://dor.isc.ac/dor/20.1001.1.22518517.1380.5.4.14.5
https://jcpp.iut.ac.ir/article-1-92-fa.html
http://www.tcpdf.org

