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INTRODUCTION & OBJECTIVES

The growing global surge in food demand, make the

advancement of innovative packaging solutions increasingly
vital.

* Polyethylene and plastics, pose significant environmental
challenges due to their non-biodegradabillity.

* In response, biodegradable packaging materials derived
from fibers obtained from agricultural byproducts and other

readily available fiber sources are emerging as viable

alternatives.

Objective

* To develop different formulations of packaging materials by
changing ratios of sugarcane bagasse (SB), rice straw (RS)
and cogon grass leaf (CGL) fiber.

 To evaluate and compare the physical and mechanical
properties and biodegradability of developed packaging
materials in each formulation and find the best formulation.

METHODOLOGY

Collecting each raw material and cutting in to pieces with 3-
4cm length

4

Extracting fibers from each material using NaOH solution and
washing extracted fibers thoroughly with water

Preparing sheets with different formulations of fiber by mixing
them together : SB, RS, and CGL fiber in the ratios 1:1:1 (P1),
1:2:1 (P2), and 1:3:2 (P3)
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Assessing physical and mechanical properties and
biodegradability of each material
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Selecting the formulation with best properties
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Developing serval packages with different applications

Figure O1: Procedure of preparing the packaging material

and analysis of properties
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Figure 02: Prepared materials for sev
RS : CGL =1:3:2) formulation

RESULTS & DISCUSSION

Table 01 : Physical and mechanical properties of the prepared films

Property of the P1 P2 P3

film (Mean % SD)
Biodegradability 58.33 +7.223%b 37.50 + 12,502 63.63 +9.09°

Water Vapour 6.48 + 1.562 5.89 + 0.58° 4.71 + 0.59¢
Transmission Rate

Water Uptake Ratio 277.80 + 19.20° 304.60 + 48.80°2 197.22 + 9.62¢

Oil Uptake Ratio  174.06+ 6.40°  144.40£19.20°>  138.90 + 24.10%

Water Activity 0.67 £ 0.012b 0.66 + 0.013b 0.66 + 0.02°
Color Metrix AL* value Aa* A AL* Aa* A b* AL* Aa* A Db*
value b* value value value value valu value
val e
ue
-12.114 6.96+ - 1456+ 6.56+ -4.32+ -15.74 7.48+ -1.4167%
0.83% 0.432> 3.67 c
+ 0.93b¢ 0.17° 0.63*  +0.06c 0.13c 0.0929

0.07¢

P1=SB, RS, and CGL fiber in 1:1:1 ratio, P2 = SB, RS, and CGL fiber in 1:2:1 ratio,
P3 =SB, RS, and CGL fiber in 1:3:2 ratio

CONCLUSION

e The P3 formulation exhibited the best physical and
mechanical properties and biodegradability, making it the
most eco-friendly and suitable packaging formulation.

* Thus P3 formulation is the most suitable material for versatile
packaging applications such as flexible pouches and molded
pulp products due to its superior performance
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