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associative electrostatic interactions followed by phase separation 
to create the layer of complex coacervates surrounding active-
containing oil-in-water emulsion droplets. The liquid coacervate 
layer can be transformed to a rigid membrane by gelatin cross-
linking. Formaldehyde or glutaraldehyde, which can form Schiff’s 
base with the free amino groups of gelatin, is commonly used as cross-
linking agents [12]. However, such aldehyde agents are considered 
to be toxic to human body, which is one of the major limitations of 
using the complex coacervation to produce microspheres in food 
and pharmaceutical industries [8,13]. Tannins, plant polyphenols, 
could be used as a safe alternative cross-linker by ability to link with 
proteins such as gelatin, through hydrogen bonding and hydrophobic 
interactions [12].

The main of this review was to prepare L-menthol microspheres 
by complex conservation using gelatin-arabic gum system and 
tannic acid, a natural polyphenols, as cross linker instead of aldehyde 
compounds: the first arabic gum and gelatin solution were prepared 
with known concentrations. To prepare gelatin solution, 50ºC water 
bath was used to facilitate dissolution of the gelatin. After that 
menthol, which was melted at 50ºC, was added to gelatin solution. 
Then gum arabic and Tween 80 solution, with a 1:1 mass ratio of 
gelatin to gum arabic was added to mixture. Then, in a 40ºC water 
bath, the pH of mixture was adjusted to 4 by adding acetic acid 10%. 
After the mixture was putted in ice bath until the temperature reached 
4ºC. Tannic acid was added to the mixture and put on stirrer to reach 
ambient temperature. Coacervate liquid deposited at the bottom of 
the container was washed with distilled water and dried using a freeze 
dryer. At the end, spherical microspheres with smooth surface were 
formed. The results showed that, increasing concentration of core 
and wall materials, increases efficiency. Evaluation of microcapsules 
release in the SGF and SIF indicated that large amount of menthol 
is released in the SGF environment that is not suitable solution for 
medicinal cases [14].
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Editorial
Peppermint oil is one of the most often used food ingredients also, 

highly volatile and unstable in processed food [1]. The component 
found in high concentrations in peppermint oil is L-Menthol. 
L-Menthol is a cyclic terpene alcohol and the cause of peppermint 
oil`s good scent that widely used in pharmaceutical, cosmetic and food 
uses. The main form of menthol occurring in nature is (−)-menthol, 
which is assigned the (1R,2S,5R) configuration (Figure 1). However, 
L-Menthol is very volatile that limit its application in processed food. 
To restrict loss of L-Menthol during process or storage, it is useful 
to encapsulate it. Nowadays, microencapsulation is widely applied 
in protection of volatile materials and its controllable release [2,3]. 
On the other hand, controlled release of food ingredients at the right 
place and the right time is a key functionality that can be provided by 
microencapsulation [4].

Microencapsulation is a process in which tiny particles or 
droplets are surrounded by a coating to give small capsules of many 
useful properties. The reasons for microencapsulation are countless. 
In some cases, the core must be isolated from its surroundings, as in 
isolating vitamins from the deteriorating effects of oxygen, retarding 
evaporation of a volatile core, improving the handling properties of 
a sticky material, or isolating a reactive core from chemical attack 
[5]. In other cases, controlled release of food ingredients at right 
place and right time is a key functionality that can be provided by 
microencapsulation [4]. Microcapsules are prepared by different 
methods such as simple or complex coacervation, extrusion, co-
crystallization, fluidized bed and spry drying [2,6].

Microencapsulation by coacervation is the phase separation of one 
or many hydrocolloids from the initial solution then agglomeration 
into separate, liquid phase called coacervate [4,7]. Coacervation can 
be simple types (with a polymer) or complex type (combining two 
or more polymer). When two polymers are used, the two polymers 
in a specific pH with opposite charges are intertwined and form a 
coacervate [8,9]. Microcapsules prepared by complex coacervation 
are insoluble in water and heat resistant and offer controlled release 
properties [1].

Complex coacervation by gelatin-arabic gum system is the 
most successfully studied due to their abundance, biocompatibility, 
biodegradability and safe [10,11]. These two biopolymers undergo 

Special Article - Deforestration

Microencapsulation of Peppermint Oil by the Complex 
Coacervation Method
Pakzad H and Alemzadeh I*
Department of Chemical and Petroleum Engineering, 
Sharif University of Technology, Iran

*Corresponding author: Alemzadeh I, Department of 
Chemical and Petroleum Engineering, Sharif University 
of Technology, Postal Code 11365-11155, Tehran, Iran

Received: April 28, 2018; Accepted: May 02, 2018; 
Published: May 09, 2018

Figure 1: (a): (-)-Menthol, (b): chair form of (-)-Menthol [1].
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