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Table S1. Detailed compositions used for the development of PVA-NRL water-based films as
oxygen-scavenging systems

Sample code Polyvinyl Natural rubber Acetophenone Manganese chloride
alcohol (g) latex, (g) (® (2
PNP 1:1 10 9.7 0.297 0.003
PNP 1:2 10 194 0.594 0.006
PNP 2:1 20 9.7 0.297 0.003
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Fig. S1. Fourier transform infrared spectroscopy image of Polyvinyl alcohol-natural rubber
latex-based films before and after oxygen scavenging reaction
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Fig S2. Schematic representation of oxygen scavenging content reduction in the glass vials
by the developed polyvinyl alcohol-natural rubber-based films at 25 °C, where PNP 1:1 (30)
means PNP 1:1 at 30 s of UV light exposure time
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Fig S3. Elucidation of oxygen scavenging content reduction in the glass vials by the
developed polyvinyl alcohol-natural rubber-based films at 60 °C, where PNP 1:1 (60) means
PNP 1:1 at 60 s of UV light exposure time
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Table S2. A comparative study of oxygen scavenging capacity, tensile strength, and biodegradability of the existing and present development

Oxygen scavenging System Active Base materials Oxygen Tensile Biodegradable References
material scavenging Strength (Yes/No)
capacity (MPa)
(mL O,/g)
Polybutylene adipate-co- Polybutylene adipate-co- !
terephthalate (PBAT)or Gallic acid  terephthalate (PBAT) or 13.70 10.70 Yes
Polybutylene succinate Polybutylene succinate
(PBS)/Gallic Acid
Thermoplastic starch/ Thermoplastic starch 20.60 2
Gallic acid/ Linear low-density Gallic acid  /Linear low-density 11.00 No
polyethylene (LLDPE) polyethylene
Low-density polyethylene- B-carotene  Low-density polyethylene- 1.70 NA No 3
ethylene vinyl alcohol- ethylene vinyl alcohol-
polyethylene terephthalate polyethylene terephthalate
(LDPE/EVOH/PET)-based films (LDPE/EVOH/PET)
containing f-carotene (CAR)
Chitosan/Gallic acid/sodium Gallicacid  Chitosan 19.55 8.45 Yes 4
carbonate
Low-density polyethylene Sodium Low-density polyethylene NA 5.09 No 3
(LDPE)/ Sodium ascorbate (SA)  ascorbate (LDPE)
Whey protein isolate (WPI) film  Ascorbic Whey protein isolate 35.60 3.50 Yes 6
incorporating ascorbic acid (AA) acid (WPI)
Thermoplastic starch Ascorbic Thermoplastic starch 13.50 3.50 Yes 7
(TPS)/Ascorbic acid (AA)- Iron acid (AA)-  (TPS)
powder iron powder
Low-density polyethylene Natural Low-density polyetRylene 61.00 9.21 No 8
(LDPE)/Natural Rubber rubber (LDPE)
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PV A/Natural rubber Natural Polyvinyl alcohol 1045 56.80 Yes* Present work
latex/photocatalytic system rubber latex (PVA)

*Present work achieved up to 88% biodegradability within 90 days

Bond Energies

Usually, allylic C-H bond has lower bond dissociation energy when compared to tertiary (°3) C-H bond in alkane hydrocarbons (~85 & ~90-103
kcal/mol for prior and latter, respectively) and vinyl C-H bond dissociation energy (~105 kcal/mol). The oxygen scavenging reactions can be rapid

if the bond formed (ROO-H) is at least as strong as the bond dissociated R-H °.
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