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2016
Film/coating material Antimicrobial agents Microorganisms Product Extension of shelf life
Whey protein coating Oregano EO (20 g/kg) TVC, LAB and Chicken breast (4 °C for From 6 to 13 days
Pseudomonas spp. 13 days)
Chitosan coating Zataria multiflora EO TVC, TPC, LAB, Chicken breast (4 °C for From 5 to 20 days
2%) Pseudomonas spp., 20 days)
Enterobacteriacea, and
yeasts/molds
Chitosan coating Grape seed extract TVC and TPC Chicken breast (4 °C for From 9 to 21 days
(0.1%) 20 days)
Plantago major seed Anethum graveolens EO  TVC, TPC; Escherichia Fresh beef (4 °C for 18 From 6 to 18 days
mucilage coating (1 and 1.5%) coli, Staphylococcus days)

Gelatin coating

Cassava starch coating

Soy protein coating

Corn starch film

Chitosan coating
Chitosan films

Chitosan (0.5-1.0%)

Ka ffir lime leaves
oleoresin (0.075%)

Oregano and thyme EO
(5%)

Clove and cinnamon
EOs (3%)

Garlic EO (0.5-1.5%)

Thymus moroderi and

Thymus piperella EOs
(each at 2%)

aureus; and fungi

TVC, TPC and Beef (4 °C after 5 days) From 8 to 14 days
Enterobacteriaceae
TVC Fresh beef (4 °C for 14 14 days (markable
days) reduction between 10
and 14 days of storage)
TVC, LAB and Fresh ground beef Non-significant effect
Staphylococcus spp. and patties (4 °C for 12
Pseudomonas spp days)

TVC, LAB, Beef fillets (4 °C for 15 15 days (markable
Pseudomonas spp., days) inhibition during
Enterobacteriaceae storage)

TVC Shrimp meat From 6 to 10 days
TVC and LAB Cooked cured ham (4 °C 21 days (markable effect

for 12 days)

up to 7 days)

Extension of shelf life: comparing the shelf life of uncoated/unwrapped (control) and treated samples.
indicated. TVC: Total viable count; TPC: Total psychrotrophic count; LAB: lactic acid bacteria.
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Film/coating material

Antioxidant (concentration)

Product (storage condition)

Effect on lipid oxidation

Ka ffirin films

Chitosan coating

Tamarind seed starch film

Alginate coating

Chitosan coating

Gelatin coating

Fish myofibrillar protein film

Chitosan-gelatin film

Sodium alginate

Chitosan with sodium
tripolyphosphate

Citral (2.5%), quercetin (2%)
and their combination (1.25%
citral with 1% quercetin)
Grape seed extract (0.1%)

S. aromaticum (10 mg/mL) and
C. cassia (20 mg/mL)

Rosemary and oregano
essential oils (0.1%)

Hydroxypropyl-
methylcellulose (0.05 and
0.1%)

Chitosan (0.5-1.0%)

Catechin-Kradon (Careya
sphaerica Roxb) extract (0.9%)

Boldo extract (1%)

Vitamin-C (5%) and tea
polyphenols (0.3%)

Encapsulated B-carotene
(0.5%)

Chicken fillets (2 °C after 96 h)

Chicken breast (4 °C for 20
days)
Mutton fillets (4 and 10 °C for
up to 28 days)

Beef steaks (2 °C for 14 days)

Pork fillets (4 °C for 14 days)

Beef fillets (4 °C after 5 days)

Bluefin tuna slices (Thunnus
thynnus, 4 °C for 10 days)

Beef hamburger (4 °C for 10
days)

Bream (Megalobrama
amblycephala, 4 °C for 21
days)

Hamburger patties (4 °C for 8
days)

Significant lower TBARS
values than control

Inhibited lipid oxidation
throughout storage time
Slowed the progression of lipid
oxidation; non-significant
effect on protein oxidation
Both essential oils decreased
the lipid oxidation during
storage
Reduced TBARS values
throughout storage time

Lipid oxidation was slowed by
chitosan in concentration
dependent manner; reduced the
formation of metmioglobin
Decreased the formation of
primary and secondary lipid
oxidation products,
metmyoglobin
Boldo extract inhibited lipid
oxidation regardless of film
matrix composition
Both antioxidants inhibited
lipid oxidation

Lipid oxidation was inhibited
all sampling points
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Abstract

Meat, fish and by-products are perishable foods that spoil quickly if stored improperly. Edible films or coatings offer
an interesting approach to the preservation and packaging of these foods. Therefore, the meat industry needs natural
antioxidants to slow down chemical oxidation processes. The current review examines the incorporation of natural
antioxidants into active layers and coatings, and other effects on the barrier, optical, physical, mechanical, antioxidant,
and antibacterial properties of various polymer films are well discussed. Likewise, the potential use of natural
antioxidants in meat packaging was also evaluated. The protective effect of active films and coatings on meat, fish and
processed products against quality during storage is described. This review reinforces the benefits of active films and
coatings containing natural extracts, essential oils, natural polymers, protein hydrolysers, enzymes, and
nanocomponents (eomulsion materials) to increase the shelf life of fresh and processed fish and meat. Key findings
and conclusions are active with edible film. The components are suitable for storing fish, meat and derived products.
These packaging approaches increase the shelf life of these products by preventing moisture loss and cleaning
accumulation. Delaying microbial spoilage and limiting the growth of pathogenic microorganisms; reduction of fat,
protein and pigment oxidation; and prolonging the period that sensory products are acceptable. In addition, active
agents can improve the sensory and quality characteristics of packaging products. It can be concluded that edible films
and coatings have a promising future in the storage and packaging of meat, fish and derived products.
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