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Fig 4 In vitro release profile of cumin essential oil
from cumin essential oil loaded nanophytosome and
free cumin essential oil for 24 (h)
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Table 1 Fitted equations of different release models; Q=release rate, a=release constant, t = time (h)

Sample X Model Equation R-square
A Zeé‘;(zi‘:er Q= 5.52xt 0.55
Peppas _ ~(0.49)
B 0= at ()" Q=22.78x (1) 0.96
Free cumin Hixon-Crowell _ /3
essential oil C Qo 1x (1-(l-n ") Q=1x (1-(1-16.42.t) %) 0.57
D Qf‘agxuggloj Q=22.3x (1) %% 0.96
First Order _
E Q=ax (L-exp(b.1) Q=101x (1-exp(-0.15.t)) 0.99
A g Q= 2.55xt 0.51
Peppas _ ~(0.48)
. - B 0= at ()" Q= 10.7x (t) 0.93
umin essential oi :
H -C 11 A
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The aim of the present research was to encapsulate cumin essential oil with phosphatidylcholine to
overcome the fortification difficulties such as low water solubility and bioavailability and was
protected umin essential oil from degradation in the presence of oxygen, light and temperatures.
Cumin essential oil loaded nanophytosome (60 mg phosphatidylcholine- 30 mg cumin essential oil)
was prepared by thin layer hydration method. Physicochemical properties of nanophytosome such as
particle size, polydispersity index, encapsulation efficiency turbidity and zeta potential were
investigated. Cumin essential oil nanophytosome showed excellent characteristics i.e. sub 100 nm
particle sizes, low size distribution (PDI<0.3). and encapsulation efficiency 94/46 %. The turbidity of
cumin essential oil loaded nanophytosome were remained unchanged and zeta potential changed from
+9 mV in blank nanophytosome to -19 mV in cumin essential oil loaded nanophytosome. The release
rate increased gradually by increasing time. About 60% of free cumin essential oil were released in
phosphate buffer during 6 hours while 50 % of encapsulated cumin essential oil were released during
24 houre. In vitro release of essential oil was followed an exponential equation (first order Q (t) = a
(1-exp (-kxt))). This study indicates that the release of bioactive compounds from liposomes can be
reduced by capsulated with phosphatidylcholine, allowing an application of with a nanophytosome
controlled release of Cumin essential oil in water-based foods.

Keywords: Cumin essential oil, Nanoencapsulation, Phytosome, Release model.
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