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3. Encapsulation Efficiency
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Table 1. Chemical composition of grapefruit peel essential oil

Percentage Component
2 Sy
0.48 (oyn W) a-Pinene
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Fig 1. Flow behavior diagram of encapsulated grapefruit peel essential oil with basil gum
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Table 2. Rheological parameters of the Power law model for encapsulated grapefruit peel essential oil with basil gum
Power Law model

Homogenization speed (rpm)

Yyl Jue Ctean
- - Ogamwl 59l ot puw
R np K, (Pas")
096  020£0.01° 5.2040.24° 10000
096  0.22:0.00° 3.93+0.12° 15000
098  023:0.00° 2.99+0.12° 20000
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Table 3. Rheological parameters of the Herschel-Bulkley model for encapsulated grapefruit peel essential oil with basil gum
Herschel Bulkley model

Homogenization speed (rpm)

ot Jb 0 Jao Ogaml 5908 s puw
R? o4 (Pa) Ny ki (Paxs")
096 003+0.00° 0.29+0.04" 3.27+1.02° 10000
097 0.03+0.00° 0.30+0.05" 2.65+0.75" 15000
098 003+0.00° 0.31+0.01" 1.89+0.12° 20000
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Table 4. Rheological parameters of the Bingham model for encapsulated grapefruit peel essential oil with basil gum
Bingham model

Homogenization speed (rpm)

PSS Juo
R? g Top (P2) O 323 5 g0 s g
071 0.12+0.01° 4.68+0.20° 10000
0.79  0.10£0.00° 3.50£0.10° 15000

0.80  0.08+0.00° 2.64+0.10° 20000
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Table 5. Rheological parameters of the Casson model for encapsulated grapefruit peel essential oil with basil gum

Casson model

Homogenization speed (rpm)

Ol Joo
R? 7, Ty (Pa) Y YoM O PPV ST
0.71 0.02+0.00° 9.35+0.40° 10000
0.79 0.02£0.00° 6.99+0.21° 15000
0.80 0.03+0.00° 5.27+0.20° 20000
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Table 6. Encapsulation efficiency of encapsulated grapefruit peel essential oil with basil gum
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Table 7. Zeta potential of encapsulated grapefruit peel essential oil with basil gum
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Abstract

Grapefruit (Citrus paradise L.) belongs to the genus Citrus and a species of flowering plant in the family
Rutaceae. Grapefruit peel can be used to produce valuable extracts and essential oils. Grapefruit peel essential
oil contains aromatic hydrocarbons, alcohols, aldehydes, ketones, esters and alpha-terpenoids. So, it has
significant antibacterial and antioxidant properties and is used as an ingredient in cosmetics, perfumes, soaps
and detergents. In this study, the properties of microencapsulated grapefruit peel essential oil with basil gum
under homogenization speeds of 10000, 15000 and 20000 rpm were investigated. The results of GC-MS
analysis showed that D-limonene (65.61%) and caryophyllene (8.59%) are the most chemical constituents of
grapefruit peel essential oil. The rheological parameters were fitted by non-time dependent models and Herschel
Bulkely and Power Law models had higher R? than other models. In addition to the viscosity vs. shear rate
curve, the models confirmed the pseudoplastic behavior (shear thinning) of the microencapsulated grapefruit
peel essential oil solutions with basil gum. The viscosity of microencapsulated grapefruit peel essential oil
solutions decreased with increasing homogenization speeds. Also, the coating efficiency, emulsion stability and
antioxidant properties of the samples were higher at 10000 rpm. No specific changes in functional groups were
observed in the FTIR test with increasing homogenization speeds. DSC results show that the two regions of of
endothermic peaks (19.4-83.3 °C) and exothermic peaks (210.2-265.1 °C) were related to water evaporation and
components destruction due to thermal decomposition of polysaccharides, respectively.
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