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5. Thickness
6. Tensile stress (TS)
7. Elongation at break (EAB)
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1. Fourier-transform infrared spectroscopy (FTIR)
2. Scanning electron microscopy (SEM)

3. Water solubility (WS)

4. Water vapor permeability (WVP)
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8. Disc Diffusion Method
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Improvement of

1. Mechanical properties

2. Water solubility

3. Moisture content

4. Water vapor permeability

Fig 1 Graphical representation for the preparation of
Chitosan-Modified Guar Gum Film
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Table 1 Types of edible Chitosan-Dialdehyde
guar gum (CS-DAGG), the composition and

percentage of Rosemary extract (RE) into the
optimal films.

Chitosan Dialdehyde Rosemar
Film (CS) Guar Gum Extract
samples (0.5 % (DAGG) g (RE)
w/w) (0.5 % w/w)
Control 3 0
A 1 !
B 2 !
C 1 2
b 1 2 10%

9. Thermogravimetric Analysis (TGA)


http://dx.doi.org/10.22034/FSCT.19.125.135
https://dorl.net/dor/20.1001.1.20088787.1401.19.125.24.3
https://fsct.modares.ac.ir/article-7-57927-en.html

[ Downloaded from fsct.modares.ac.ir on 2024-04-11 ]

[ DOR: 20.1001.1.20088787.1401.19.125.24.3 ]

[ DOI: 10.22034/FSCT.19.125.135]

Ll S o =05 S el o (b b S oL

OLes 5 by me (5530 D

S 5 (8] Gl o okl (Al saadlss sk
O Sl Vs S g bl 4 53 5 V] uaiss
Sp 0dd S5 LSS aadll 058 5 Y5 el 68
T R R b R o
Sleslial b 0358 ok sla S5 s g S lenlllas
ol pll Skl VIS gy sl 5 steadlliss ezl

ISE5 a4 by Llg oo amd cpl g 2l ol Y ossds
Jole 5 DS el ol o VS pland sladisg
OAS pslie 5 o e 85 AEL g lliss 1S sba ]
S B sy se L Glyme sdir a5 spd e ol bl
e bl s il spde Seslie Wb bl AaL
S (Y8 oLKes s GUO (YY) O, Kes s MU lalas

ol s IAQN syl cillas (YeY4) 0L,Kes 5 Maroufi

Jie oSS b oV 008 S5 ) eslind | bl

Table 2 Mechanical properties and Thickness of Chitosan-Dialdehyde guar gum (CS-DAGQG) films.

Film sample TS (MPa) EAB (%) Thickness (mm)
Control 2445+ 091 63.95+£1.06 0.85+0.07
A 31.55+1.34° 4725 +1.34° 0.65+0.07°
B 25.95+0.63% 59.95 +0.65% 0.75+0.07°
C 48.05+ 1.06° 38.25+0.91° 0.45+0.07¢
D 47.75+0.63° 38.71 £0.65° 0.45+0.07¢

Tensile (TS) and Elongation at breaks (EAB) of Chitosan (Control), Chitosan-Dialdehyde Guar gum at ratio of 2:1
(A), Chitosan-Dialdehyde Guar gum at ratio of 1:1 (B), Chitosan-Dialdehyde Guar gum at ratio of 1:2 (C), C
containing 10% Rosemary extract (D). Data are expressed as mean + standard deviation (n = 3), Dissimilar
Characters represents significant difference in 5% chance level.

[u—
(=)
I

oo
N

WVP lO'wgmm/hmmzPa
(@)

Control A B C D

Fig 2 Water vapor permeability (WVP) of Chitosan
(Control), Chitosan-Dialdehyde Guar gum at ratio of
2:1 (A), Chitosan-Dialdehyde Guar gum at ratio of
1:1 (B), Chitosan-Dialdehyde Guar gum at ratio of
1:2 (C), C containing 10% Rosemary extract (D).
Data are expressed as mean + standard deviation (n =
3), Dissimilar Characters represents significant
difference in 5% chance level.

(YY) DLes s MU Cldlae s b ool oy b
(Y+Yv) ol,Ken 3 Maroufi 5 (v+V¢) ol,Kes 5 Guo
03,5 S 5 3l eslinad b llas opl s JAQN Y Isls illas
@3 Ol A] aadlss Johe fre oSS L 08V
Lg sl a3 5 [N] sl SIS 5 [4] sl

Ve

(WVP) Ui w4 (s pdud 58 —Y-¥

OS5 e ok ol Glacyssdos 5 OIS 51 (S
3 LS ol b g pddsh ol O S w0 0T 6 pdd i
Ogoil 3550 Al oS Wil o ot (b bl sla S5
58 S5l S sr  add GUls 4 Syl oS 1B
Ll (s Sos Gk w Bk Sl o b lad S
Ay 3 ok Geb 5l es S 358 Of o Olye 4 oS )l
e3le 3l 55 egr 8 Cusby [NV ] spd e e Db
Al s Sas d= Bl WVP (b 5o Jlds
Ui oS3l 51 Jols mls YY) A3l Sae ltde
Gl edalie LB &S jsboles ol sal ¥ S5 50 WVP
WVP Ol OF slsme (21581 5 sbeadllss SIS 025531
S (P</00) 5, S i b 4 J S wges boalis s
bl eVl 1S5 4 bogs o il 5 e 4t ) 45 Sl il
L3l saaliss LIS saalll lele 5 O3Sl Jolo
2l e 35 Gl e g s S e S S

IYY] &S o syl o Sl


http://dx.doi.org/10.22034/FSCT.19.125.135
https://dorl.net/dor/20.1001.1.20088787.1401.19.125.24.3
https://fsct.modares.ac.ir/article-7-57927-en.html

[ Downloaded from fsct.modares.ac.ir on 2024-04-11 ]

[ DOR: 20.1001.1.20088787.1401.19.125.24.3 ]

[ DOI: 10.22034/FSCT.19.125.135]

Ve J,‘;‘\q 09> AYo AJLo..j:

P doe SmS b Y5 058 S5 Sl el
shadlliss SIS 5 [4] haddl g3 0kl5 A] shadllcss
el 055 o gl Vs sS Lsw sl a3 5 (V]
CJL:.AJ.A? S 4o Y _)53 C)L:SJJ 6.\:}5.’\31 o); E) U:J‘Yj
S ol b oprmes LA e Y5 G
Cews & ghallles aralis —0l5 S &> Sionkowska
DIYT A3l o bl o 55

FT-IR ;Jii —¢-v

dseme LS sy bl gz 05 Ol il o)
LV slagse dob o Wl G i 5 s gla ey s
Sl ele slaes S e VLSl sl Cle 4 50wl
Sl gandlas 3 FTIR a3l coenl 33 5 o plil S
5ib 3o pmpe Sl Glajls Spl 5 B e il U S5
S5 s ke Sl 4 e So ey exes
On OVl s il J5S05e pmlan 55 Wad S50 SLe
RS L il sl oS al e Gl b S
Shetal s @ FTIR il 5, cpmed 51 5 dies S50
Al el s e Q}uuu.dl;'-r(:é;i:b)l S 5 slagks
I ol ol 3 Loy 5 Ol e (sanlllan (gl
=S5 ok 5 shadllss SIS OLRS 4 by slacib
e i sl sl S s saadliss 18- 005 S
ey em? o ary em? s et s 4 s Ky 0158
il C-0-C sla pis 5 C-0 [iis o bym i o
PSS A Al 5 S el 4 b e (S e
ik s 18] 42 es YT emT 5\ em” e Uk
ol WA cm’ 0 Sy oseb (skadies IS 4 by
Sl s saalliss slabele sl i ge 1S5 (godns
T Ib 0 Sy s semer N ks IS e
JS-055S S5 ks pde ib > VWeem!
om (el 058) VS Kay S sadlis
Sadliss SIS aadll la ule 5 01355 el sla Jule
NS o 4 1,

\RA

L;J»:A.UY o}; K] J;Yj u:‘T o}ﬁ O ‘_SJ:.AT WYlMS
Usrlé S Y-

G 63k 5 sl slad sk 5 O 55 ey ol S
Q;L‘J.G.)‘}.A =y 9 sls U,ZA\S 9 &‘J&)‘}ﬁ Shodlwn 2 e
sdalie &5 jsbolen ol ool ¥ ISE 55 fol @l
5 sdalies SIS 0ol L ks o Ol 3pd
S oo sk el 6ped b anlie 3 OF (glyme 153
el a3l ralS (p<+/+0)

401
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Fig 3 Water Solubility (WS) of Chitosan (Control),
Chitosan-Dialdehyde Guar gum at ratio of 2:1 (A),
Chitosan-Dialdehyde Guar gum at ratio of 1:1 (B),
Chitosan-Dialdehyde Guar gum at ratio of 1:2 (C), C
containing 10% Rosemary extract (D). Data are
expressed as mean + standard deviation (n = 3),
Dissimilar Characters represents significant
difference in 5% chance level.
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Fig 6 Thermogravimetric analysis (TGA) Chitosan
(CS), Dialdehyde GG (DAGG), cross-linked CS-
DAGG film.
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Fig 4 Chitosan (CS), Dialdehyde GG (DAGG), cross-
linked CS-DAGG film.
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Fig 5 Scanning electron microscopy (SEM) of pure
chitosan (a), and chitosan-dialdehyde guar gum (b)
films.
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Fig 7 Antibacterial activity of chitosan-dialdehyde
guar gum film (CS-DAGG) without rosemary extract
(RE) (a), and CS-DAGG with 10% RE (b) against S.
areus, and E. coli bacteria.
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Packaging is important for the protection, storage, and hygienic handling of
food as well as raw materials, particularly against oxidation and microbial
spoilage. Land filling of non-degradable waste caused by plastic packaging
of food is one of the most major challenges in the world, which the use of
natural and degradable biopolymers, including polysaccharides, is
recommended to overcome this problem. Chitosan is a polysaccharide
utilized in the structure of biodegradable edible films. The main limitation
associated with chitosan-based films is poor mechanical properties, high
water solubility, and water vapor permeability. The objective of this study
was to improve the physicochemical performance of chitosan-based films.
Chitosan-based films were prepared with guar dialdehyde in various
blending ratios. The FTIR spectrum of composite film displayed a peak at
1683 cm™ which approved the successful covalent interaction between the
amino groups of chitosan and the aldehyde groups of guar dialdehyde. The

optimal chitosan-dialdehyde guar gum film had the lowest solubility (20.03
%), lowest water vapor permeability (3.07 X 10"’ gmm / hmm®Pa), and
the highest tensile strength (48.05 MPa) compared with other films.
Moreover, the diameters of the inhibition zones for the films containing
10% rosemary extract against E£. coli and S. aureus bacteria were 12.75 +
0.07, and 20.55 + 0.21 mm, respectively. Therefore, the results showed that
the developed chitosan- guar dialdehyde film containing rosemary extract
can be considered as a suitable alternative in an active fresh food packaging
systems.
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