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INTRODUCTION

e The global food packaging market size was valued at USD 362.9 billion in
2022 and is expected to expand at a compound annual growth rate (CAGR)
of 5.7% from 2023 to 2030.

e The changing eating habits and the quickening pace of life have impacted
the food packaging industry.

e Offers the benefit of stable shelf-life, and safety, which have boosted the
industry’s growth.

e Moreover, the shrinking household size, rising disposable income, and the
increasing population are also expected to positively impact the food
packing market growth.

https://www.grandviewresearch.com/industry-analysis/food-packaging-market/methodology




Contd.

e Smart packaging which monitor enviromental conditions will benefit the future
generation.
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e Pectin based films with additives like bees wax, castor oil, and clove oil

were developed.
e The experiment was done by 2"3 (two-level, three-factor) statistical design

of experiments.
e Process Conditions:
pH:3
Relative humudity: 60%
Temperature: 40 C




Castor Qil Bees Wax Clove Qil

Run (% w/w of pec- (% w/w of pec- (% w/w of pec-
No | in) in) | in) |
1 5 (low) 5 (low) 2 (low)
2 15(high) 5 2 |
"""""" 3 5  10(high) 2
o4 15 T 0 2
5 5 I 5 4 (high) |
6 5 5 4
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Table 1: According to 2”3 statistical analysis




Thickness

We can be confirmed from Figure that the
thickness of the films was in the range of
0.12+t0.004 - 0.15x0.004 mm.

Transparency of the Films (AE)
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Transparency

The transparency parameter AE of the films
was observed to be in the range of 152 to
20+t2. The AE values less than 50 wusually
referred to as transparent films. Therefore,
the bees wax, castor oil and clove oil
integrated pectin films developed in the
present work are transparent.



RESULTS

Water Vapour Transmission WATER VAPOR TRANSMISSION RAT:
Rate (WVTR) -

The WVTR values of integrated pectin films are in the range of
1017.12 g/m2/day - 1739.73 g/m2/day. Whereas The WVTR of
control pectin is 1815.70 g/m2/day.
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Depicts the hydrophobic nature of integrated components,
bees wax, castor oil, and clove oil has contributed towards a
significant reduction in WVTR value.
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Fourier Transform Infrared
Spectroscopy (FTIR)

The Figure shows that all the films are of the same nature
with only a slight difference in the intensity of transmittance.
It is also clear that no chemical transformations happened
during the film forming process and solvent evaporation.
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CONCLUSION

e THE FILMS DEVELOPED WERE THIN, TRANSPARENT AND EASILY
SOLUBLE IN WATER.

e THE FILMS SHOWED EXCELLENT MOISTURE BARRIER PROPERTIES
COMPARED TO CONTROL PECTIN FILMS.

e THE FILMS WERE ALSO FOUND TO BE BIODEGRADABLE.

e THE RESULTS SUGGEST THAT PECTIN-BASED FILMS WITH BEES
WAX, CASTOR OIL AND CLOVE OIL HAVE THE POTENTIAL TO BE
USED AS EDIBLE PACKAGING MATERIALS WITH ENHANCED
MECHANICAL, BARRIER, AND ANTIMICROBIAL PROPERTIES.
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