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Table 1 An overview of the animal, poultry and aquatic products application of hydrocolloids-based
edible films and coatings

Hydrocolloid Combined component Herbal extract/essential oil Product Ref.
Xanthan gum Eryngium caucasicum Chicken fillet [12]

Guar gum Carboxymethyl . . .
cellulose (CMC) Satureja hortensis Chicken fillet [13]
Xanthan gum Mentha piperita Rainbow trout fillet [14]
Satureja hortensis Chicken fillet [13]
Alginate Nano-Clay Cymbopogon citratus Chicken fillet [15]
Rosmarinus officinalis Fish-Chicken burger [16]
Eucalyptus globulus Silver carp fillet [17]
Chitosan Artemisia fragrans Chicken fillet [18]
epeta pogonosperma Chicken fillet [19]
Zataria multiflora and Chicken fillet [20]

Na- Caseinate Cuminum cyminum .

Zataria multiflora Rainbow trout fillet [21]
Zataria multiflora Veal meat [22]
- Egg [23]
Pectin Cinnamomum verum Egg [24]
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Table 2 Example of formulation where mechanical and barrier parameters are changing as a function

of composition
Formulation Composition Thickness Tensile Strength ~ Elongation WVP 1077
(pm) (MPa) at Break (%) (g/msPa)
Extrusion 20% (110°C) 450 2.41 282.6 1.51
Fish gelatin Extrusion 20% (120°C) 580 1.51 256.3 1.97
’ Extrusion 25% (110°C) 410 1.92 293.4 2.43
glycerol, water, g iion 25% (120°C 340 1.87 237.2 2.92
extrusion, casting 25%( ) : : :
Casting 20% 100 17.8 27.4 1.91
Casting 25% 100 7.7 49.4 2.50
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Table 3 Effect of chemical modification methods on mechanical properties of cellulose-based coating

and film
Modification . . . Tensile Strength ~ Elongation WVP
Moethods Edible Packaging Materials (MPa) at Break (%) (g/msPa) Ref.
Methylation MC 55 36 2.78x10"° [36]
Carboxymethylation CMC 10.48 42.37 1.19x107 [37]
Hydroxypropylation HPMC 33 13.4 1.34x10"°  [38]
Cross-linking Catechins-cross-linked MC 73.7 2.8 2.48x10""  [39]
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1. Cellulose nanofiber (CNF)

Yoo

Al 2 o gl dle ST LS 55l eslin
slaey 5l S8 Bl e 55 ok S S s sl S
5 Sl Al 53 A3l OT A4S ol s s
S A pasie e fte S S S e ok 53 J S
Cogb) Cla Ol (pame d GBS0 Al 158 L
Ol o (S ol addlee 8l S (i sk
S5 Bl ol sy SSes S5 e S b
Gllanl ilssl 5 SO Caglin 2als 53 Jy el 50
IR S8 I s Sslad 5 mi gnd
5 oS0 b T Bl (A4S ol s gty
ol a ol laedis Bl ey el 5L A
Ol o 0T o e 314 Llad S 13 eslizal 550 shae
$UopS sbdd S0 (o) 50 sl ol «
5 Fske Glash U sl JTold gU anslss ol

23S o lal analis


http://dx.doi.org/10.52547/fsct.18.121.28
https://dorl.net/dor/20.1001.1.20088787.1400.18.121.23.7
https://fsct.modares.ac.ir/article-7-55700-fa.html

[ Downloaded from fsct.modares.ac.ir on 2025-07-18 ]

[ DOR: 20.1001.1.20088787.1400.18.121.23.7 ]

[ DOI: 10.52547/fsct.18.121.28 ]

Q‘)KAA}W);J L;a:b'- gfj"ﬁ)b

FbsU Sl eslinad 56 8 Jade s [EA] Al o pelS 4L
G Jsb sbsjl 5 ais <al.§>=.:..ul 2Bl L glagds s
[88] ol sal S L alais

3l .;,.U'j?/alsjjl.} sl ghoans JALS o lae a5l
s el ogby g 05ST 4 e ey a5 b

J?.J.vﬁ u.ibks ui*ib-él g cwl.md C)L:.ﬁra.? S gege L:

Table 4 Effect of nanocellulose (NC) on mechanical properties of edible coatings and films

. . . Cellulose Tensile Strength ~ Elongation
Film-Forming Material Type Concentration (%) (MPa) at Break (%)
Chitosan CNF 1.5 - -

0 21.07 33.84
. 2 27.03 29.71
Chitosan BNC 4 4132 41.32
6 34.75 34.75
0 2.30 46.07
. 2 3.41 20.82
Whey protein CNC p 3.49 26.54
8 4.93 17.63
Okara soluble d1§tary Sodium carboxymethyl 05 6.567 16.67
fiber and pectin cellulose
0 7.15 22.75
Cassava starch Microcrystalline 0.14 8.19 19.23
cellulose 0.3 9.91 5.58
0.6 10.99 1.31
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3. Hydroxypropyl cellulose (HPC)
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2. Methyl cellulose (MC)
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5. Carboxymethyl cellulose (CMC)
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4. Hydroxypropylmethyl cellulose (HPMC)
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ABSTRACT

ARTICIE INFO

Reducing environmental hazards from the use of synthetic polymers has
led to the diversity and development of new technologies for packaging
perishable products, including animal, poultry and aquatic products.
Natural polymers in the form of edible films or coatings can be used to
produce biodegradable packaging. Cellulose derivatives including
methylcellulose, hydroxypropyl cellulose, hydroxypropyl methylcellulose
and carboxymethylcellulose are among the most popular polysaccharide
hydrocolloids used in the production of films and coatings. The sensory,
nutritional and functional properties of edible film and coatings can be
modified by various materials and methods. Also, various active
compounds are placed in the film and coating solution to improve the
quality, stability and safety of packaged foods. Therefore, when using
edible films and coatings, it is necessary to consider both the physical
properties of biopolymer materials and their functional properties.
Cellulose derivatives have been used in the packaging of animal products
including raw animal meat, poultry and aquatic products, meat products
derived from them and eggs in the form of simple, composite and active
edible films and coatings in order to maintain quality and increase shelf
life. Legal, economic, cultural and marketing considerations must be
considered in order to develop the use of biopackaging.
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