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Figure 1. Scanning Electron Microscope (SEM) images of eggshell after 5 wks of storage at ambient
temperature; Uncoated (right) coated with carboxymethyl cellulose/oleic acid/nanoclay (left)
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Table 1. Classification of biodegradable polymers based on their source [27]

Bio-Based Polymers

Synthetic Biodegradable Polymers

Extracted from Biomass

Polymers
Produced by
Microorganisms

Natural Biopolymers

Bli:orr?\r:ss PetroI(::Lc()enr:]icals Polysaccharides Lipids Proteins Microbial
PLA PCL Starch, Glycerides, Gelatin, Bacterial
PVA Cellulose, Waxes Casein cellulose

PGA Aliginate, ’ PHAS

Carrageenan, Whey protein, PHB

Chitosan . PHV

Soy protein, PHBVY

Zein,

Wheat gluten

PLA: polylactic acid; PCL: polycaprolactone; PVA: polyvinyl alcohol; PGA: polyglycolic acid; PHAs:

polyhydroxyalkonoates; PHB:  polyhydroxybutyrate;

Polyhydroxybutyrate-co-3-hydroxyvalerate
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PHV: polyhydroxyvalerate; PHBV: poly(3-
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Table 2. Phytochemical compounds involved in food packaging systems [7]

Phytochemicals

Polyphenols Glucosinolates Carotenoids Phytosterols Bioactive
compounds
Phenolic Acids  glucobrassicanapin, o and  carotenes, [ —sitosterol, minerals,
gallic, progoitrin, lycopene, lutein, ~ campesterol, and vitamins,
vanillic, gluconapin, zeaxanthin, stigmasterol peptides,
syringic, glucoalyssin, astaxanthin, enzymes,
ferulic, glucobrassicin, cryptoxanthin bacteriocins and
caffeic, gluconasturtiin unsaturated fatty
p-coumatic, acids
chlorogenic
and sinapic
acids
Flavonoeids
anthocyanins,
flavan-3-ols,
flavones, and
flavonols
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Figure 2. The main skeleton of flavonoids (C6-C3-C6)
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Table 3. Polyphenolic classes, compounds and plant sources [7]

Group Class Compounds
Elavonols Querc':etln, kaem.pferol,
isorhamnetin
Flavones Apigenin, luteolin, diosmin
Elavanols Catechin, proanthocyanidins,
Flavonoid- epicatechin, epigallocatechin
polyphenols Flavanones Narlngen_ms_, hesperetin,
eriodictyol
. Cyanidin, perlargonidin,
Anthocyanins delphinidin

Isoflavones

Genistein, daidzein, equol

Phenoloc acids
Non-flavonoied-

Caffeic acid, chlorogenic acid,
ferulic acid
Pinoresinol, podophyllotoxin,

polyphenols Lignans stegananic, matairesinol
Stilbenes Resveratrol, pterostilbene

Tannic acid, Chinese tannin,

Tannins Turkish tannin, acer tannin,

ellagitannin, chebulagic acid
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