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1. Dynamic Light Scattering
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2. X-Ray Diffraction
3. Fourier Transform infrared
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Table 1 Particle size of fish oil nanoemulsion
and nanoemulsions produced with different
ratioes of Arabic gum: chitosan.

Treatment Particle size (nm)
KONE 7.2+0.4
KO+CHI+AGI 128.2426.9
KO+CHI+AG2 148.5+8.6
KO+CH2+AGlI 107.8£21.6
KONE+CHI1+AG1 49.34£2.8
KONE+CHI1+AG2 109.8421.1
KONE+CH2+AG1 64.3£12.8
Data are expressed as mean + standard deviation (n

=3).
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Fig 1 X-ray diffractograms of Arabic gum—chitosan microparticles with different gum: chitosan (AG: CH) relative ratios.
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Fig 2 Infrared spectra of Arabic gum—chitosan microparticles with different gum: chitosan (AG: CH) relative
ratios.
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Table 2 Encapsulation efficiency, Total Oil and Surface Oil for nanoparticles produced with different
ratios of Arabic gum: chitosan

Encapsulation . .
Treatment efficiency (%) Total Oil Surface Oil
KO+CHI+AG1 79.09£0.79°  0.22+0.01*  0.04620.002]
KO+CHI1+AG2 77.1442.00°  0.21£0.02*  0.048+0.003"
KO+CH2+AG1  74.83+2.94%¢  0.20+£0.01°  0.050+0.002°
KONE+CHI+AGI  72.16+2.99%¢  (0.21+0.02*  0.058+0.003%
KONE+CHI+AG2  71.60+3.50%  0.224+0.02* 0.062+0.002%
KONE+CH2+AG1  70.65+3.50°  0.22+0.26"  0.064+0.002

Different lowercase letters (a, b, c...) in each column represent significant differences between treatments; Data
are expressed as mean =+ standard deviation (n = 3).


https://fsct.modares.ac.ir/article-7-29256-fa.html

[ Downloaded from fsct.modares.ac.ir on 2025-08-04 ]

Ql)lﬁ.q.a;‘_;:\fm.a\ﬂ\_x:..ﬂ

L;L?'-l: BLEEE =l o &b}) Qj?_- d;—f U"l DL D'“\] J\JLJLSA

B W 9 cawlS LAJAL?-}:L: LR Y Q‘bﬁ) C,Jal&)\

oy SHAS e b Rlas 5 Sl chle
sl ot lay g ale el D3l ple
Safal-5b iy by 5,8 e 0 4 26 LB
slafel b 4 ol WS ol 855 O 5l 50 (5l
D Ol O3 YL s 4 Vel sl 255 (g5l
ol Slassy Gzl S sS ols SIU) izmen 5 lan
LSALA ij) s> 6LAL}AL7-‘}:U & Cans LAJAb-ij} ;;-.’.‘ 3
L Jel50 oolms 31 5 sy Glaaten 75 5 &5 AL o
Ll 03 S Lges

o= lS g asls ) p -

oSt 45U 5 adsl Gl pals ) Sl Jols mlS
Sl SE s et Glign, KIS sl S,
318 Sl a3 Y0 (sles 3 (eSS 5o, YA b (s ek s
ol 0l 03l QLS £ 9 Y g s

Bl Fas wsl s Al LSl el mlE e
dals Wgel 3 &S s e OlE edd Slieg, LS
oSt Sols e Sl 5k & (g 05 b 2 5))

osll Bl ol A,«J.L:'}’,):’.) L;ALA ;;f‘ﬂj O s (i

osb S b il sl S AL Gakle 5

sladdl b sl e Sl Sl ey Llesls
sesas 3 (PUFA) CL.&\ L @-3) hlt Y e
ol b e S el 513 Al 5 Sl 50l A

55 Ll e ol Sl eslinal el Else Sl S de-

SlSh 4 BT W conles Gladss D sV s
Gl a3, Jp el s 6 L LleS! ol s
Sk s 5 e SV W5 ol a0 e T

[88] 550 0 Gl s o sllaal (5

Sl ad oo 53 el 003l —0-Y

OM

e 51 b SU @ el Glign, sole Sl oS
sy Slo
PH () Jhla) Ll s 5 el awds 5 545850

&bj‘) dl}‘:" [VA] }‘)]}L;;.«.f (Q)‘JP- a0 9 Lf)f Q\)J\B

ol quﬁ)’) 6‘)"‘ céle)lﬁ;

e dsb s bl Gl ladat s wil Ll el
Al 58y Osel W8 cove Sleslaal Loy e gl YVY
O Gaiss opl o3 lay 6 e p A (g Se sl
Pl P play e Cans s b als e g3 0 skias
5 e ol Kl Sl s S8) L
Lo 3l ey s 2580 sdalin olay Slased 5o el
5 S ol et ol sy ilas 5 el 1Y
Y0 Lo ,a adsl cell VY OLL 5 il e aelsh OLL U
KO-CH-) 6LAJAL>-jjU 33 el Q_;L.zﬁf) JALA RED)
ol Gl Sl e s ol al ey V) s L (AG
03,5 My (Mo ot (Rle) 5 (b o5 Sl s
e RS s sl Dbl s e by el
dl@bﬁé.&gd}-ﬁ);éwwyuﬁiu)
ol s e Dl il bl ol sdalle G
Shoaols Jbay Lo YUY Yo YAT 55 cales as
e by dhauly o S b Je 5L S 0500
S S ety 5 LSl e (e Gl B el
A adsh olela 5o b Goay mm Sl [ 54
Cimad 5 b 2y 03 DT 4 Yl (ol
Lilesa 5 Lo ol 50 oolss po8 1o abe 85 ey
g BLIN 05w daoes a4 b Jul> 5 05,0 51 85, Sl
el gia el o055 0555 4 O 258 [¥1 YA] S
Jsb 53 5 ssa e Saa¥ 4 lais ) o Sl s
A e el 0503 5 Do Olepes gy a0
ol F ksl nl s s e bl (Sl 4 el
Sls ple o, Sl 5 eslms o) 55 Ol 4y Olajan 5k &
b LuE 5 e ot b lay o ps al e VA

okl Gk Sl abe 8, eliledl Ol ulay 4 aneals

4. burst effect


https://fsct.modares.ac.ir/article-7-29256-fa.html

[ Downloaded from fsct.modares.ac.ir on 2025-08-04 ]

W"\/\ﬂj c\-\ 092 ‘/\A\QJLQ-\:I

u."y\.l.'c GL&)(}L@

€0

50

Y
o

PR .
@ H— 8 —H—t— —&——|
——8 O -8

Cumulative release (%o)
[
o

5]
o
a8 - —H

10

0 10 20 30 40

Time (h)

=0t —o—f—t — 4—i

» KO+CHI+AG]

+« KO+CHI+AG2

—s— — 8 - —

KO+CH2+AGL

» KONE+CHI+AGL

* KONE+CHI+AG2

KONE+CH2+AGL

50 60 70 80
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CH) relative ratios
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Table 3 Changes in the peroxide value of Arabic gum—chitosan microparticles with different gum:
chitosan (AG: CH) relative ratios

PV Storage time (days)
0 4 8 12 16 20 24 28
BLANK(KO) 253014° 549+0227 63720157 7340330 805022° 8690167 915007"  909:025"
KO+CHIH+AGI 219:039% 2574007 306043*F  363010" 38023 414023 401037 3944025
KO+CHIHAG 215+01% 256019 24101450 3144033 3724039 4274016 431017 403+026%8
KO+CHAHAGI 20740.15% 220:0135F 258401850 2024041€  346:020° 413019 3924023 3924028
KONE+CHIHAGL 2224014 270:0170 3284017 386:0207F 4244007 435007 4224016 420+009
KONE+CHIHAGR 223024 201013 3520029 4360158 4331006 4408023%F 4550021 412401548
KONE+CHMHAG] 22240140 246:011%° 2924013% 362:029% 4072052 4212015 ADH007H 413040
Different lowercase letters (a, b, c,..) in each column represent significant differences between treatments and
Different capital letters (A, B, C,..) in each row represent significant differences between times; Data are
expressed as mean + standard deviation (n = 3).
Table 4 Changes in the thiobarbituric acid value of Arabic gum—chitosan microparticles with different
gum:
chitosan (AG: CH) relative ratios
TBA Storage time (days)
0 4 8 12 16 20 24 28
BLANK(KO) 0084:0006" 011640015  0140:0052° 018600157  0233:0015°  0263:0035"C 02860025  0350+0017"
KOtCHIHAGL  0048:0005™  0055:0004™  0060:0002"™  0065:0013™  0073:0005°  0090:0020°  0.116:0011®  0.140£0010™*
KOHCHHAG  0049+0007F  0050:0013F 006440005 0080:00205 % 010300159 P 0.113+0015%C  0.130:001°*®  0.150:0017**
KOHCHHAGL  0044+0005F 005240001 006240002C 00700009  0090+0010°  0103+0005F 012300157 01330005
KONE+CHIHAG]  0053+004™ 00690006 00860006 0100:0010°C  0133+0011°% 01460015 0146200118 01630005
KONE+CHIHAGR2  005620003% 007100035 0090:0010° 0103200050 0123+0005%¢  0143:0020°  0163+0011%*  0.156+0005™2
KONE+CHMHAGL  0054+0005™ 006120008 0071£0002*° 009620015 0.110:0010%%°  014320011™*  0126200157F 014620015
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Different lowercase letters (a, b, c,..) in each column represent significant differences between treatments and
Different capital letters (A, B, C,..) in each row represent significant differences between times; Data are
expressed as mean + standard deviation (n = 3).
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Preparation of biopolymerical nanocarriers from chitosan/Arabic
gum by complex coacervation; Evaluation of physicochemical,
microstructural/molecular properties and its effect on oxidative
stability of fish (Clupeonella cultiventris) oil
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The present study aimed to evaluate physical and microstructural/molecular properties of encapsulated
fish oil, and their oxidative stability during storage. To this end, Nanoemulsion of Fish oil (in both
pure and nanoemulsified form) was produced using complex coacervation method and various ratios
of chitosan and gum arabic (CH1:AG1;CH1:AG2; CH2:AG1) as wall materials and maltodextrin
(MD) as filer. Then, emulsion and microocapsulated powder properties including Particle size,
encapsulation efficiency, release, XRD, FTIR, peroxide value and TBA index were evaluated.
According to the results, the lowest amount of particle size and the highest encapsulation efficiency
were observed in the treatment of CH1:AGI1. There was no significant change in the release rate
among different treatments and all of treatments showed similar release pattern. The results of FTIR
and XRD confirmed the presence and favorable encapsulating of kilka oil within biopolymerical
nanocarriers. Duration 28 days maintenance at 35'C; peroxide value and TBA levels were significantly
increased for all of treatments; In this regard, the oxidative stability was significantly increased in
nanocarriers made from chitosan/gum arabic compared to control treatment.
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