\VQAJﬁML\-\OJJJLQ\OJM &‘”@L"ﬁjf}b

g (8 g5 ou (g 39 930 oW gl 39l L sué SluS 53 i
Low 089y bt 55wl 40 0 b 2o

Mg o s ¢ OB shidezne e TS 0315 ool Lo ¢ (st 4 yomes

LQJLWﬁbcujéjjjhls(jl&a&h‘é&‘_wcw;rjlﬁéj‘s:éﬁ.bb—\
éjbﬂctﬁjéj)jus(jl&a@b&‘_ucujrjl&aj;j?iﬂ:—\'
L_é)L\-\JNCLJ} 6))}[.&5(}1& a&h‘:qlirjl&ajjf)liébJ—v

QA/RVI¥ 2y gyl QAT 1ol s 3o ,l)

o AL~

da sl o 5 Ol 5nS g ol bodd Sl sU 53T o ool i e GE s s Xisd Sl B2 DS 5 3 aalllas
3 S Ol (133 o5l 5 ol ok S sl JB 8 LS 5 Sl g5y 50 skie (s D s bse Ry (LS| (GOIGLG D3 6 e
Ol 5 80r 55 )3 030 (5 et ame sl oo L olid St 505 56 4 sad A3 (6 803100 Sl gy 5550 51 Ay 5 43 (KU I RSN [P
St 5 o kipd Galo BB LS 5 ShenS] 8T e 5 il O3S Lok L5556 €m0 4 S 15 65V LS5
53 s S 6l TBHQ (s ] 5T 5008 Sl g5 56 5 3051 Sy 4 0850 Syl W68 LS 5 1.2l oS
o2 Li 5 (TBA) el szl 345 ((CD) 5350 0f (53 (PV) a1y sae (slalga3T b sl Sl a3 1 (slos 3 6,60 555 Y I b
b S S o3 Gl BBt DS 5 S 0ls DL b gl s s Seslil s 3555 5 % LS Ghl diaes 5 2l S5
DS 5 oS il (6t deasls oo Ly et L g5 50 gl 5 Skl o Ly 50 S0 300 4 ond 15 6 s ST 5T
s TBHQ (s 5z 0laS1 5T Il ol L ool onls 0LES 015528 Lol 5l g 505 50 €505 0 o 1y (620 3 Shes 5 JlenS] 2T

el osls &l g YL SlasT s

ST L Gl s 505 50 i s By 0 kipd G sbe BB b LS 20851, As

Reza_ kenari@yahoo.com :ot5i. J s’

qr



msWis sy sl elisd Jalo JJU’J':" s 5

O 5 (gdhdanr 4 gme

odd J S Jhla, e g lasee ol 551 (L aolAS]
LS 5 Sl U [a] 252 e ealizad G O s Lol
BB L U plde 0 pleJol JSC25 Jold b Sy
Slapiomem [N V0T il gV ees B) o3piona
5 ol e il e Ll GLls U alida s el
2 e s 5 S Rl sl R sl
Slagmr Al J st oS sl oy 4 ogdas DS 5
G35 gam Lol mb (claolS| 5T 5 (65,8
S 05K 5 3 53k gl e 53 DY YT
o O SU Glagis o baglie 5o oy 4l )3
SeS Cemw 5 ol J S bl g Glls s Wb
S5 les 1S gl st 10 V8] dten 53 4 jameia
b LS Sl ok a4 a8l sl ol)d
N o lad =y L o )8l L G 015528 25 55 oo o3l
Al e PE-Y) s L el SED 5 el 558
o3 eslid g0 cnlin oy Olgis 4 gles 2S5k 4 01528
D3 eolsmnalye Olyie a olAE e Sa58l 5 ool (Slada
oslbe (S5 Slosar s 4 JUEE) Slagians ann S
=S S 5 a3 BG5S s ke 55
7 b Sloslil ol J- s V] 55d 0 8 L s
Lepidium e oL U (5,65 4o 305 sl (50530 4 5,
S e 0L e o3l 5l 31 5 555 e als perfoliatum
Sl el S oy SS a el 5 s gladls g alb bl
Salln 5 ol (5 ge sl |y Ladils (53, g
3L slde 5 b e oy gte e S 0 15 O 5
b (55,508 48 LS oo bl (ST 3 homs o) 5 30
LS 5 5l esli il ey s Sloadlas [VV] sls VL
SIMDAT L 2 alasT ol 5o el Sl )
el ol OF (s3lmo 53 5 03,5 T SO L rmen
Sleslitul gl Loli 5 Jolas L2l 4 a5 L [T YY) el
LS 5 034 i fd 53 e 3 b GLaOILS|
B 2 LS 5 VL lie 5 5508 e o o)l =5
ol o s ) 03 g e B 3 i s Gl
sdiy s Salo 16, olLS 5 glaesl sl S el
=St ot b i e E o b S5 U

Sy gy b 8

4¢

dode —\

3 La i s lans, sl Jol s O penltonS] (sla STy
O 05,5 F e Jod Ol Gl slales Lol b
laS cul bS5 sle O sl ST 531 il o
b g plt o et 5 OSt ST b
- o e ST G, (o omd3 el Jols oS sl 5
oS ol gy glagg s S LSS b s [V ] s
-5l I TBHQ 52 s oslizal Olgz b, 55 03 208 55k
(BHA BHT | i) 4 il o Jslie Jls sbaolies]
ssBe a5 e e sl s el Gl ol sk

G sy il sl 5 lad o gl | s el

SIS LU § PSPPI PR UL SRICH RSP
Lo e Ol 3 Ol w5 e Uy (5 33w (sLaOIS 5T
o b laolnS| BT ol d o ol ol [F] ditees
OF s Al e S Lo ) LSS 550 GlekilE b
sya Jdsan e S s S Olse 4 e e
J=B 8 OS5 Ol LS al sl s Jld s LS 5
il eculeds an 8 b s (dledds alis ol gl
ol i o B 0 (LS slaiss balis
(1) sy S plos Jub e LS 5 51 glalimSe LB sl
5 LS 5 STy 5 5 ad s il i Lols oS o
o 02 e S 5[0
glea=dle LB a5 S by, sdiss Galo LB,
- I SV R K R RCH -y NP

daly e iyl

Sl SIS DS 5 ol 58 i e 0 V] les 5
2@l AU senss Sasbyda dSuls L8 & dil
P AN A s s o el s S nle LB 2 e
53 o5l slas 8 L 3 S Jl 53 63l SO Sl s
Ol p3as asb e plie e 5 @slessls Al ek
IS Gl eoln enle G 003 aren slpe 1 (S S )
Sheblis el ay Sl (o 518 e 0l d S
5T La il igdin sle dad b ) s oy SLS 5

1. Phytosterols
2. Triterpene
3. Tocols

4. Oryzanol



\VQ/\J}{‘M AR 692 LQ\O)LQ-\L

Ji‘.l_é Gl«ﬁjr}l&

e D=l ¢l @udbs)subﬁqm‘gﬂt@
WSS g ad gloes Ll sl LS 5
L S Jls s el Y e 4 lassl~ oA
Joelisd Sl 6 22 SLS 5 O 50 g
4o o k8 (S5 = (Hhs deens) /)) g8 S s el
A s 5 (o (955 dean AVA) o)l s Jlows b glos
(._:ewu(..:;)'\_m.mw._u wlol (S3s— Sos LeyY)
o3 ad> e 55 5o S5 SIdH L eblie Oen b 055

A g adds j3 e YVeee gaads 5 eIV slace o

sl Sl s

oIl iy EalS (gl s 60 sen 4lds 0 Lide 4 dl= e
L 7VO Ol g aials b g5 55 o gnl 5 A o s 5l ol 3
A oslinad 456 Y 0 el Olej 5 glasl Y S T sl
O o gl A= ) Gy 00 0,8 5l (S e
s b Ol e 53 %0 5l s Ol pon slaul
ST sles 3 add g S0 s pal U LA plnil 3 Kl
oS it s s daze Cslw YE Sde 4o ol Sl a3
03 5 Il e /Y L s celu A Dl 4 (gsless]
sles s alol= glaysy 5 Six ol Saole ax 3 00 gles
[Yo] wos (gl Y

L;.\.‘Slﬁ &PL}& 9 Qbs eJ'US‘ -¢-Y
a4l 56 S ST, el 5 3 el
S [ PRSI WL ] BV SO [ Y W
& ~Seslisl Malvemes s Nano — zeta sizer Jis)
L

Cdlad 5 Sli g, Oleily (55050l —0-Y
ST 5T

H ool S b Gl dlol- gy Sy, Olil,
LS5 Slst sT cdl umen [V A2 5, S0l
Slestital U ool slays g 53l edips Sl LB L2
IV as & ,Se316 DPPH JCsl, o sel

ti_,..n CJ..FJJ L;:..:L.S‘ 6)‘.\.:% --Y
e OS5 5l S 4 e kipd Salo BB e LS
A_Aj_\:é@«éjubjicsba_\*;&uﬁﬁ)fbo-b)@ JfL"JJG

5. Sonication

q0

S99 3se Y

adgl 5l g0 —\-Y

QLS b 53 13l oSS b Sl oLl oy g
s Camis 5 oS G851 0lnST 2T 050 b s,
S LAS ol ol et olae Sl (s et an g3 ails
3 S e S 8 Sl G cpl 53 eslinal 5,50 aliacd Slge
L o ok a5 VL L LS

S8 DS 5 5 sy gl el Y-
o ki sl gl

O LV a) e (35 a0l i s
Bl slas 53 5 Sl s Cslu (A ol 4y 5 0ls b gl
Sles 30 ot D b glis 03 5 Gl 5l b (A 03508
2> Aol o s B i3 S e o Sl s £
a0 gl Al Ao s i (5SS 8 Kl a3 =T gles
el o3 NN sl e s

GF S 0 edisd Salo JBnE OLS Sl Al sk o
oA 3 dbep S (JUY el 2 (s 00 L i e
W3 S el O e a3 40 gles 5 s s bl
3t LSl ke O 2 s Ver bl 00 5 e Sl ey
S gl 350 51 165 A ke Vo b adjass aslsl s
e O 1) e VO L5 o0l e s slajl 3 8
e e L e B B R
sl I glasl s anes Jaie O 2J e Ve Loy wilol
bydss e A3 S S T 05 e Sy Lo
s S ol Kl a5 80 glos o Mt o 5 Ul
Sl Sl 5ol > 535 IS 55 i ped 2l yadsd sl
IYET 0 3 s Dt o p 5 IS 0

ool 855 K5 5 0 gy 56 45 —Y-Y
Sl Ol Cod) g Ll 3 05 et sl Gl e
Gles 53 5 2l Fd (o) Ll 455 80 Ly sph=8 v &)
Jsdowe g sy laie 4 [IV] s S S sl Sl a3 Vo
J_lzzﬁqﬁéﬂ_;ujﬂ@ﬁa(ﬁ—g”~/'/.o)a)\f_>
Oyen Sl s b slos (7)) Snal dwl sloes 53 013528 5



Sl e lisd Gplo LB 2 LS5

O 5 (gdhdanr 4 gme

0313 OLi Lo gl (0 sds) A3l o sl V8070 \V/T
3,13 golslime ST b3 o3l o s e lses C}AS@\
0;\.\4\6*;Mj_\zéﬁppamguﬁﬂ)aﬂj@«ow)
ObaS Lodd Sl 4 sl 4 Sl 65555 3
L et g Ol 5V w55y B> & L oS
Sy Saaglie o ge VL a5 K s AL (6 e w05 ao
Q@)Jj&wﬁv_hgjli,_dw;&bﬁisj}ﬂu’):
el [PV s i e 3 o3l uld S 5 S s e
Loods Gliip, elisd Galo BB OLS 5 Susly
EAY L Y 3 4 6 Al e 5 Dl S
ool aslke 15 65l C_),:u@u (ol by Al e
Oy V dodsr 4 a5 L ocrul osls Ol Lad sen] sal
o 5 003558 L odisd Sl BB LS 5 Sl
oys AYA YN gA O TYNG Co a5 g ansld
DLy (5 b 4053 jrano Lol GLE 5505 531 500 L3 o
Wil O35S bedd Sl g 5, 500 A sed 4 Cnd 1y (6 SV
be\)ﬁd:._.;ﬁa)\j_ptj_]dab()u.}u@u (ol b
Olee 0352 YL (P<ro/e) sls oblrs 150 Jligs,
S sS ol o3l 5 VL an 3Ky s 4 Ll e Dbl
Yo ,ri]“%d*:m‘ﬁﬂ@.&l{a“%‘bwyl
KWK I JCON PR 0 ¢

53T eis s Splo 2 ol s DPPH JIGsl; e 4o
501538 Lokt Sl sb kst Splo M6 b LS 5
osls OLES Y Jads s VY een Q_l'zk’a)séj@_.;uj.\éé,p
b 3T as ad 55 e edalie 45 gailan ool 0l

ol L5 90 Sk gad 4 i 1y (6 5VL GlenS] 5T

A gad e (Solsloae OV S mmas g ol enls QLS
l_ga_\_.; L;'l—":’j'lj.'.)j"l‘ Mj.q.ijdbj_l‘.:sl_va.lﬁi &L.Zﬁj.l‘)).vl.r
st ml el (P>v0/0) 55105 55 5 5 e 40313 foo
Sen s e e ks Gl 5 slai sl S
g ol SLS 5L Jed s SlS| sTols 5
Sl S Ll sl cillas 0, Kas 5 5, b e eCRARY RS
ST T C s sas Sl S uilel &S s S

L] cslesls DL 1) (6 2eS

a1

Mo S| T 5\ Voo (ppm) :

L':l'c)_;éé b

O3 by 855 40 ) (ppm) clile s TBHQ (6 52
0 Ol S| 5T 0500 by o, 5 B 6Ll Ol 2T
a3 N 05153 Laas e o A2 B Sl 0> J S Ul gie
NETTRIETTE AW IPNES J S ST PRCT WP
sde lad el b Lad gai oioleSl (goll A (5 S 5ed

sae [¥Y4] (CD) zs35 0l g3 YAT'(PV) drsl
[Y4] (55 pasls 5 0] (TBA) aal S lss
b G AN gy s Sl G ) 53 S
DL 5 bl S8 syt Sple JB 8 LS 5 sl
Lol GLlis sl OS5 OlsaS Lol Sl 50
o555 TBHQ (g3 0l ST 5T (6 562 4058 oo
Free USM (s Lol e b o5 4 Ol 5T 05
o315 ol Control ; TBHQ USM/LPSG .USM/Cs

RGN P 4

J9pS$ 5 dgd Jala, -V-Y

3 A g )3 s Sleslinal b by 58 S 5 Ol
ST s 6, Seslul UK sl O gl S i i b
o3l sS85 LT il 25 Js 355 58 SLS 5 5lde
Sl bl gas dor 5 ey Ol oS gomie ) s S
IPY] s okl e sl Y 3 (g5ku oslel

bl Jodos 5 4 5o A=Y

sSPSS ver 21 15506 5 5l eslinal bl ols o 5 a5
3 ol sl SOl (anlio (23 S plonil B3l Sl r
Pl 780 Olisabs! mlane 55 STl Oye3l 3l eslizal LSl S an

A

Cow C‘L:‘ -y
Obkily 5 S&S1, jasls (olyd o3lul -V -y
S s R

'YS 4 duﬁﬁ)fb DJ.;).:J J)JL& JJL;J:.F CJL.;SJ: Q]).} a)]..b‘

j\‘\/\/‘\it\‘\/\ b"-:-’”j:‘*—'LSJG—*:’ A_A}.l.;'cq._...aj[)b'j_:.;\__:

6. Peroxide value

7. Conjugated Diene
8. Thiobarbituric Acid
9. Folin—Ciocalteu



\VQAJﬁJ‘@“‘:’ AR 692 LQ\O)LQ-\L

Ji‘.l_é @L“ﬁjr}l&

Table 1 Mean particle size, polydispersity index (PDI), encapsulation efficiency (EE %) values and
antioxidant activity of samples

sample Particle size / nm PDI EE % (RI;;’P(EZ))
Free USM _ _ _ 85.63 £1.47°
USM/Cs 198.6+19.1° 0.44+0.03* 80.35+2.39° 60.00+ 0.49°
USM/LPSG 145.5+17.3° 0.36+0.02° 83.09+3.1° 60.58+ 1.16°

Free USM (Unsaponifiable matter of Tarom rice bran oil), USM/Cs (Nano-encapsulated unsaponifiable matter by
chitosan), USM/LPSG (Nano-encapsulated unsaponifiable matter by Lepidium perfoliatum seed gum).
Means within each column with different superscripts are significantly different (p < 0.05).
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Fig 1 The total phenolic and tocopherol release of nano-encapsulated samples during storage
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11. Polyene system
12. Peroxyl

13. Epoxy

14. Hydroxyl

15. Carbonyl

16. Churned fat
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10. Pro-oxidant
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Fig 2 Change in peroxide value of soybean oil during storage
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Fig 4 Change in TBA value of soybean oil during storage
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Fig 5 Change in color index of soybean oil during storage
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The effect of nano-encapsulated unsaponifiable matter of Tarom rice
bran oil on oxidative stability of soybean oil
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In this study, the effect of free and nano-encapsulated unsaponifiable matter (USM) of Tarom rice bran
oil by chitosan and Lepidium perfoliatum seed gum (LPSG) as wall material on oxidative stability of
soybean oil was investigated. For this purpose, nano-encapsulation of USM were performed and particle
size, encapsulation efficiency, and antioxidant activity before and after nano-encapsulation were
measured. The nano-encapsulated sample by LPSG had smaller particle size and higher encapsulation
efficiency than that of the nano-encapsulated sample by chitosan, and the antioxidant activity of USM
decreased after nano-encapsulation. The effect of free and nano-encapsulated USM and synthetic
antioxidant TBHQ on oxidative stability of soybean oil during 20 days storage at 60 °C were evaluated by
peroxide value (PV), conjugated diene (CD), thiobarbituric acid (TBA) and color index and also release of
phenolic and tocopherol compounds were measured. Our results indicated that free USM had better
antioxidant activity compared to nano-encapsulated samples, and nano-encapsulated sample by LPSG
showed a gradual release of antioxidant compounds and better performance than the nano-encapsulated
sample by chitosan. However, the synthetic antioxidant TBHQ exhibited higher antioxidant activity.
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