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1. Internal lubricant
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1. Olive oil

2. Canola oil

3. Maize oil

4. Film thickness
5. Moisture content
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2. Scanning electron microscopy (SEM)
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1. Water vapor permeability (WVP)
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3. Differentail scanning calorimetry (DSC)
4. Mechanical properties

5. Ultimate tensile strength (UTS)

6. Strain to break (SAB)
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Tablel Thickness and water sensitivity of the PMS gum based films formulated with different types and
concentration of plant oils”
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Film Thickness Moisture content Moisture absorption WVP
(mm) (%) (%) (x10°gm™ s' Pa’)
Control 0.12+0.03" 2246 +1.02° 3544 +1.11° 12.77 + 1.69°
Olive oil (0.25% v/v) 0.15+0.06° 19.25 +0.95° 31.46 +0.84° 12.03 + 1.46
Olive oil (0.50% v/v) 0.19 +0.04° 15.56 + 1.31° 28.80 + 1.02° 10.83 +1.38°
Canola oil (0.25% v/v) 0.16 +0.08°¢ 17.63 +0.86°° 30.90 + 147° 11.45+2.03°
Canola oil (0.50% v/v) 0.19+0.01° 1535+ 1.18° 2726 +0.65° 10.58 + 1.68°
Maize oil (0.25% v/v) 0.14 +0.03*° 15.53 +0.98° 30.70 + 1.65° 10.76 +1.18°
Maize oil (0.50% v/v) 0.19 +0.06° 15.05 +0.19° 27.16 + 1.48° 10.51 £2.07°

*Different letters indicate significant differences between concentrations at p<0.05 by Duncan test
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Fig 1 SEM of PMS gum based films; control and samples with 0.5% v/v of various plant oils
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Fig 2 Thermographs of the PMS gum based films
incorporated with 0.5% v/v of various plant oils
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Table 2 Mechanical properties of the PMS gum based films formulated with different types and
concentration of plant oil"

Tensile strength

Elongation at break

Film

(MPa) (%)

Control 2341+ 1.28° 14.93 +2.03°
Olive oil (0.25% v/v) 16.38 + 1.69° 2028 +1.98°
Olive 0il (0.50% v/v) 6.79 + 0.74° 26.18 +£2.14°
Canola oil (0.25% v/v) 1491 +1.84° 19.85+0.49°
Canola oil (0.50% v/v) 631+0.19° 28.73 + 1.86°
Maize oil (0.25% v/v) 13.86+1.33" 20.16 +1.74°
Maize oil (0.50% v/v) 627+ 147 29.25+0.34°

*Different letters indicate significant differences between concentrations at p<0.05 by Duncan test
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This study has investigated the effects of different types of plant oil, including olive oil, maize oil and
canola oil (0.25 and 0.5% v/v) on the physical, thermal and mechanical properties of the PMS gum based
films. The incorporation of plant oils increased the film thickness and decreased moisture content,
moisture absorption, WVP, ultimate tensile strength (UTS), melting point (T,,) and glass transition point
(Ty). The plant oils also showed plasticizing effect, whereby the values for strain (SAB) increased
significantly (p < 0.05). The images taken from scanning electron microscopy indicated that, the control
film appeared smooth, compact and hemogemeous. Incorporating plant oils to the film matrix led to
rougher surface films, demonstrating that oil droplets were embedded and aggregated in the polymer
matrix. PMS gum based films incorporated with maize oil appeared more compact and has a smoother
and more uniform physical appearance compared to films incorporated with canola and olive oils. This
could be described by the more uniform distribution of maize oil droplets and good stability of the
emulsion during casting.
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