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

sample Particle size / nm EE % (R];};P(I;)))
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


https://fsct.modares.ac.ir/article-7-35877-en.html

[ Downloaded from fsct.modares.ac.ir on 2024-04-20 ]

Sl sdipd Sl MBS 5

O 5 Ghdar 4 s

B ClS 5 conl ol aiS &S shiles Ldis Co
Gl Ol L3 bileds |SCis ilises (gl l 5 el st gl
T LA lS kit Gl BB e LS S e (S
SIS 5 s S s AS Jas ST Ol 4 LSl
J2 s OspelenST 4 A L3128 O Sladil Lilen
Laol e (sl Uy s atln 01 oy i
das e STy 05mST L s b e Sl ST, LSCis
GLadLSGsly V] W e JSCis T LS), sladTsl
L O semleneST sla STy Sl ad o ol (S LT
O 2o ST B ol i s LT aCul s w0 dims 50331
SIS O el SI 5l DY o en S o el B 15 (6 0
S gl s, S L LS 5 ledy bl
(e [T VAT Jledd a b Lo S 5 S s s
Jdo 4 Ll e ok pd Splo JB 8 DS 5 GleSy
LS5 oml a5 A3k o ladedd sl 5 035 SRIEL
LEelaliss e wlyla o s Loy 9y O pmlinsS]
s o3 1 adsl Cdled Yol SlaeSTs LS 5 el it
LadleST 5T SlaST o1 1 aS Jb= 55 losls Ol b g
sdee FalS Cor g S [VW] Cnl ol sdalice (gdas |10 )3
SLS 5 0a 58l a8 Culadd 1S (mman S ST,
S o a o 0/0 51 NG sl s edisd Sl LG 8
el asls 2alS 1 OF (gl 5 asls SlaSly, 4170 02

[£4]
o Sl s el 1 e Olss s =Sl
s dailis OF Ol il 3l &8 Wil o by adsl O sanellinS]

o O ol deST a5l e

11. Polyene system
12. Peroxyl

13. Epoxy

14. Hydroxyl

15. Carbonyl

16. Churned fat

aA

b oy bt ol —E-F

g SN ya e 4S |y ade S|y s bl S|, sae
5 A0ILLL LS 5 ol S e (6 S eIl s i
La0sS 5 Lol dla JSU1 L3 51 a8 J oS00 035 L LS 5
L by ) demSTn sdoe Dl ¥ S L0 e
3Ll a3 Ve glos L3 (e sk s il (lasles
OLes Ll L 3 s b o salive a5 lailan das o OLES 1)
S ST 3o 3L Rl Ladd sl des LSy e (6,106
ST ke VOIT Olsn s 3V & Ol ST 5T 05 by 855

Ly G 55 T Sl s p S S 5 ST, OV
FB 2 SLS 5 Gl L ) S ol S o
WS Lot Gl )50 SLS 5 olil aliy 3 Jplo
o TBHQ 5 (s 45 456 poo Lo Jlass 5l oS 5
done STy OV (ST Lo VY0 508/ AA AE/EA T /0Y S 5

Slaas sad ey S sl A gad 35 gy p SoAS o
S ol osls BLES 1y (5 eS denST sde el Sl 5,50
0555 eS| 5T SLS 5 00 s mme s 4 Ll
Cgad 5 Abod s SLig )5l Glaas sl o La idy
ST 5T Sl (g g 4058 foo bodd Jlisn, 5l
i O aS L add Gl 5l e 4 el L 5
sdee 5 VL GlenSI STl (65 OMeST ST I g
syl ool QLS Al a oS ) (5 %S A ST
Olas sl slasss s 45 sl 0lis Le gl (sla o 2
deeSTy 3de ods SLd g5, 50 5 sl glaas sed (4,10
Ol e Laol s o3 Llesls 0L J 8 4 o 5 55V

. e AL
E}M&Q})}}')Lﬁ%jlﬁd&u)ﬁ)ﬁy Q\J.:.Msbﬂ

10. Pro-oxidant
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Fig 4 Change in TBA value of soybean oil during storage
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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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