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7. Solid lipid nanoparticle
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Table 1 The ratio of compounds used for production of sodium alginate films incorporated with solid

lipid nanoparticles
Solid lipid nanoparticle o Alginate solution 2%
1% (ml) Distilled water (ml) (ml) Samples
0 50 50 Alg1%*
2.50 47.50 50 Alg1%-SLN** 0.025%
5 45 50 Alg1%-SLN 0.05%
10 40 50 Alg1%-SLN 0.1%
*Alg: Sodium alginate; **SLN: Solid lipid nanoparticle
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Table 2 Optical properties (L*, a*, b* indices and AE) of sodium alginate films incorporated with
solid lipid nanoparticles

@9 AE b* a* L* W4 gai*
1.53+0.34° 89.23+0.15° 3.12+0.05° -0.7240.01°  92.84+0.14° Algl1%
2.82+0.18° 89.23+0.24° 3.18+0.03% -0.73£0.02*  92.64+0.56"  Algl%-SLN 0.025%
2.91+0.13° 89.28+0.23° 3.29+0.05° -0.73£0.01°  93.06+0.35"  Algl%-SLN 0.05%
3..3440.19° 89.53+0.14° 3.31+0.07° -0.77£0.02*  93.29+0.37°  Alg1%-SLN 0.1%

*Values with similar letters in the same column are not significantly different (P > 0.05).

S 3y J:“s S S S ] Q‘)K‘*—A 3 &\J s V] 6”32' 33 dj-b b\ibj‘ RS QJJS —Y_y
(,L;J;;;J@J,;“;um;mggﬁ@;@w\w
QSLAVJ-:} BEl 6'3«)) LsLAuMJL..«\ S ;J"jgf ey J..Jal.: _]a...?},e

sbajl 5 das o a8 ) sde 5 SIS @ Caglie ST

5 5 DALt SR S s s I B TS50 o e o 5 SIS 002
s & oy 03,5 WL oS s S SIS [1+] Oien Jo sl LSS s A b e R
S Jos sy kb plndl (28l 4 i St o Sl S byl iy 5 badd D sl s
G Sl s S 6 sl s gL a2 e S A Sl
okt ool e s gdiile sl opdpgts SRS DU s SIS sla S

=z Z - . alad) Lol ¢ pisS oo yu8 Lo ol /e'UJ\
d"l J:h ;»Du"” 5 d‘il USJ\J‘)L{) aS .,\.';Aﬁ (Sju,d LZAM.; ol .X:‘}J < 2 J‘}b 2530 UMMS 2 JA 6J:s -

b andlas an 3 ol Cd lil (S Ol a1y el Ond Sl el S Loy Sbocue s S
s B 4 1B o
4 S ks sk sl S e O el 5L s> beased T e 5 gpdlasl T8 g Seslul
DN ] sl ol ol 3T (s Slapks 5 (Al) J 28 €pes o (1 ) ks oslizl
c . Algl%-SLN 0.025%) telr » byl sl
' ' 5 51 (Algl%-SLN 0.1% , Alg1%-SLN 0.05%

@ Saddsl ohd shie mbw Ol lad e Ll o

Sas opl ol eslizal L olg o o8 358 0 auS Ol b
23 G5 s sshea ) e | ol SaSailes Ol
Sl OF 28l L olke oY pame O 35 s
L b 4 Jsame 5 OF SLES1 Al L eslizal 34
A Bl bl T Sl (5358 0l Sl s J a8
Ol Db & iy 0se5l b Ml el Ses
aS als olis CL:J el 0l 0303 OLES (F) Jgd>= s LA(,J:}

sdalin (gls sme olel Sl (Kb o i 5 2iS L8
03 Sl gdais 3 Jgb sbajl Ol Ll (P<e/v0) wis
Alg s € pa 5l min el gz S350 sl slapl
boalie o 1) s Saadly jliy m (P<e/i0) 5y
s sl chle s A0l sl ol J a8 ases
03 dsb sbssl Ol 2 6,56 0.1% 4 0.025% 51 el
W S Sl s (P<e/00) sl e S5 galai
PSS wEn 1€ yodile 35 bl Ssl e Sl 3T
DAl S 5 rsls iled sl G oAb 50 5 VY]
CeSd galai 2 ok abogl oS Al edalie (23 8 ol

S s gj Db 4 a3l ol e olel LoD
L ooy g mm/m’ day KPa) Algl%
Algl%-SLN 5 Algl%-SLN 0.025% slass 5o

3 Sllel (SaSe s b cpl &S S35
el cdale iy Bl L oLl s eslie 0.05%

VYT AL (s 228 s Gl 3 A3 e3ls S

2 .
o) g mm/ KP ; Y ,
v/e) g mm/m” day KPa & L sndish Ol 5 Al Slalllas b 41 o oS 3y ISl

O 82 o5 sSws Son Sl ol slal (23l Al
6{.;&5)1;- :L>u\ C_,J«L: Jal- & Qb:}:b S Las 0 olis

13. Strength

o e o o Lao iz ) o Wlekd (b L 3 s 14. Flexibility
15. Stiffness
o ASJSL? 35 <) Jﬁ.&) Lo odalie J{LE e 16 . lemongrass

A\ \%


https://fsct.modares.ac.ir/article-7-21069-fa.html

[ Downloaded from fsct.modares.ac.ir on 2025-07-13 ]

okt SIS 5 S (Kb ol o

OLan 5 s AL 353

RPN PR S TPV RPN (LY BUCIN
s Sl S O e ol gl il alS
5 A3l e DT s 4 s 0i3sE S g il
S35l 3l eslitl Lol s & s o aolilllas b
S eslimal 3l O b 4 g lidel el Gl s

el (6 e a0 [YY (V] ke o3 et

GRIP Lpd e edalie J S GdS 53 s slas i
w0l b 23 S0 sl sladdd s g dis e
5o oldlas ool b bol sl sl
Opedsal sl ool Olegr ohd 0 DY) LS
ol Ogond ol 50 (S5l (slatigd sk Aa Tl
Sl yim 3sms a4 |y Ll ol &8 Sl il J S
)u.}}ﬂ‘udl.]m); S 5 SJ.};l;Q.,M.}r.\:é); S s )

Table 3 Mechanical properties and water vapor permeability of sodium alginate films incorporated
with solid lipid nanoparticles

Water vapor

permeability Youngs modulus EAB% TS Samples*
2.37+0.20° 7.06+0.09° 9.33+1.19°  22.33+5.13° Algl1%
2.73+0.39® 6.17+1.04° 23.49+2.17*  27.83+6.22° Alg1%-SLN 0.025%
3.26£0.58"™ 5.83+0.76" 26.00+2.36°  25.00+2.00° Alg1%-SLN 0.05%
3.51+0.75° 7.00+1.00° 28.33+3.10°  26.39+2.37° Alg1%-SLN 0.1%

*Tensile strength (TS)¢ Elongation at break (EAB%) .

**Values with similar letters in the same column are not significantly different (P > 0.05).
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Fig 1 SEM images of the Algl1% (A), Alg1%-SLN 0.025% (B), Algl1%-SLN 0.05% (C) and Alg1%-SLN 0.1%
(D).
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Evaluating the physical, mechanical and morphological properties
of sodium alginate nanocomposite film containing solid lipid nano-
particles
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Most of the food packaging materials are produced from nondegradable polymers which has become a
serious environmental problem. Natural ingredients based on polysaccharides, offer an alternative for
synthetic packagings that minimize the environmental pollution with a relatively low cost. The aim of
this study was to evaluate the effect of solid lipid nanoparticles (SLN) on morphology, mechanical and
barrier properties of sodium alginate film. For this purpose, the nanoparticles were added at
concentrations of 0.025%, 0.5% and 0.1% into the alginate films and optical properties, tensile
strength, elongation at break (%), Young’s modulus, water vapor permeability (WVP) and the nano-
structured of films were evaluated. As SLN concentration increased, elongation at break and WVP
increased significantly (p<0.05), while no significant differences were found in the tensile strength and
Young’s modulus (p>0.05). Films containing a high concentration of SLN (0.1%), were slightly
yellowish in color and their opacity value increased significantly (p<0.05). The scaning electron
micrographs showed that addition of SLN resulted in a hole-like structure in the film texture, which
increased with nano-particles’ concentration. Results obtained in the present work exhibited that the
incorporation of SLN in alginate film was suitable for increasing the film flexibility but it had no
positive effect on the film barrier properties.
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