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ABSTRACT

ARTICLE INFO

Aiming to improve nutritional value (reduce sugar), bioactive compounds
stability, producing of novel products and based on up-to-date knowledge
(applying the encapsulation technology) & reducing of potential pomace in the
agricultural part (like green tea & green coffee), a functional beverage based on
Stevia sweetener was enriched by adding 84 g/L of cross-linked bioactive
compounds of green tea and green coffee in chitosome microcapsule and
physicochemical properties (pH, acidity, turbidity, total phenolic compounds &
antioxidant power) and organoleptic characteristics (flavor, color, aroma,
mouth feel and overall acceptance) of product were evaluated during storage
time (1, 9, 18, 27, 36 & 45 days) and at different temperatures (5, 25 & 45°C).
While the release rate of beverage phenolic compounds at temperature of 45°C,
were significantly (p<0.05) increased to ~50% after 27 days of storage, the
noted parameters increased at the rates of ~36 and ~46% at 5 and 25°C
respectively at the same conditions. As well, the results show that, the
parameter of beverage antioxidant productivity ratio (TPC/ECsg) was obtained
0.06 and 5.71 in control and enriched samples, respectively after 27 days of
storage (at 25°C). Generally, the chitosomal structure due to biodegradability,
biocompatibility and non-toxicity is recommended as a suitable option for
stability of bioactive compounds and design of effective systems for drug
delivery.
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1. Introduction

In recent years, there have been significant
changes in the understanding of the role of food
in improving the quality of life, increasing life
expectancy, and preventing diseases such as
gastrointestinal  infections,  atherosclerosis,
cholesterol, cancer, and inflammation of the
digestive tract. In this regard, the food pattern of
advanced and developing societies has tended
towards the production of extra-beneficial foods
(especially beverages). In addition to their
nutritional value, multipurpose foods have at
least one health-giving feature [1]. These
products are usually enriched with vitamins,
minerals and natural antioxidants including
polyphenols [2].

Today, the isolation and application of natural
compounds, including herbal medicines, for the
treatment and prevention of common diseases has
become the basis of extensive research.
Outstanding bio-providing features?,
bioavailability,  toxicity  reduction, high
compatibility with the body environment of
living organisms that exist in compounds of plant
origin, are examples of countless reasons for the
direction of extensive research in this direction.
Polyphenols are a group of these natural
compounds that are abundant in fruits and spices
[3]. For example, the wastes from the processing
of green tea leaves and green coffee beans, which
are used as raw materials in this research, are rich
in polyphenolic compounds.

Tea from the young leaves of Camellia
sinensisCamellia sinensis) prepared in different
parts of the world in green, black and oolong? It
is consumed. Among the types of tea, green tea
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has been reported to have the most beneficial
effects on human health. The important health
effects (including reducing the risk of cancer and
cardiovascular diseases, anti-inflammatory, anti-
arthritic, antibacterial, antioxidant, antiviral,
nervous system protection and cholesterol-
lowering effects) of green tea mainly depend on
the amount of phenolic compounds present in it.
Especially flavonol and flavonol, which make up
30% of the weight of freshly dried leaves.
Catechin is also one of the polyphenolic
compounds, and its various types in green tea
include (-) epicatechin.® (EC), (-) epicatechin-3-
gallate* (ECG), (-) epigallocatechin® (EGC), (-)
epigallocatechin-3-gallate® (EGCQG), (+)
catechin’ and (+) gallocatechin® (GC) has been
identified. It should be noted that the most health-
promoting effects of green tea are related to "epi"
group catechins, especially (-) epigallocatechin-
3-gallate (65% of the total catechin content). In
addition, catechins in green tea have more
antioxidant properties than vitamin C and E, and
their free radical scavenging power is in the order
of ECG>EGCG>EGC>EC>catechin [4].

Coffee beans are unroasted seeds from evergreen
bushesRubiaceae is obtained [5]. Coffee is
known as a beneficial food due to its high content
of antioxidant compounds and health-giving
bioactive properties, rich in antioxidants
(especially phenolic compounds and caffeine)
and free radical scavengers. Four important
bioactive compounds found in coffee include
caffeine, chlorogenic acid (CGA), diterpene, and
trigonelline. The main compound found in coffee
beans is chlorogenic acid. The health effects of
chlorogenic acid for humans include antioxidant,
antiviral, and liver protection activities® and help
with antispasmodic activities. In addition,

6. (-) Epigallocatechin-3—gallate (EGCG)
7. (+) Catechin

8_(+) Gallocatechin (GC)

S, Hepatoprotective
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chlorogenic acid is an important compound that
plays a role in the production of taste and flavor
during coffee roasting and also affects its quality

[6].

Polyphenols have antioxidant properties and in
addition to being anti-diseases such as cancer,
smallpox, diabetes, rheumatism, viral, heart and
lung diseases, they also increase the stability and
durability of food [3]. In addition, polyphenols
have a bitter taste and are highly sensitive to
environmental factors such as light, moisture and
oxygen. Despite having hydrophilic properties
due to the presence of hydroxyl groups (-OH),
these compounds have low solubility in polar
solvents including water (due to the presence of
aromatic groups and glycosidic rings). The set of
these factors limits the use of these compounds in
the food industry as bioactive compounds in food
enrichment and the production of extra-beneficial
products. One of the ways to overcome these
problems is to be placed in a polymeric coating
(such as a liposome-chitosan or chitosome hybrid
system).

Liposomes are spherical particles (vesicles) with
one or more double-layered membranes, with
ampbhipathic (biphilic) characteristics, which are
formed by the accumulation of fat or
phospholipid molecules (especially
phosphatidylcholine) in  aqueous medium.
Liposomes can be in suspension, semi-solid and
powder forms. Despite the many advantages of
liposomes (especially the possibility of
production from healthy and harmless
compounds for human health), only a few
unmodified liposomes are stable, and most of
them are sensitive to tension and have a great
tendency to aggregate and fuse, which over time
It may also lead to leakage of trapped content [7].
To overcome these defects and for more stability,
modification of the surface of liposomal carriers
using biopolymers (such as pectin or chitosan)
has been done to design more effective drug
delivery systems. Biopolymers are of special
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importance due to their biocompatibility and
biodegradability [8-10] and among them,
chitosan has aroused many motivations for the
healthy and effective development of drug
delivery  system due to its unigque
physicochemical (presence of hydroxyl and
amine groups of the first type) and biological
characteristics. .

Encapsulation  protects polyphenols  from
degradation, adverse effects of light, moisture
and oxygen by reducing the reaction with the
external environment, and as a result, helps to
increase their useful life [11]. In addition,
encapsulation will result in reduced core
vaporization, controlled release of the core,
dilution of the core (in cases where only small
amounts of phenolic compounds are required),
and increased half-life [12]. The process of
encapsulation of polyphenols in polymeric
structures will be associated with increased
interactions with biological environments on a
molecular scale, along with the stability of loaded
effective substances, due to easy adhesion to the
surface of the intestine, with targeted and
controlled release of bioactive compounds [13].
On the other hand, depending on the type of shell
or surface active layer (surfactant) surrounding
the final shell, due to the increase of surface to
volume and increase of intermolecular
interactions, solubility in different environments
(hydrophobic or hydrophilic) increases [14].

So far, various researches have been conducted
regarding the use of bioactive compounds in
polymer coatings. Seyedabadi et al. (2021)
investigated the production process and
characteristics of nanoliposome intertwined with
chitosan for caffeine microencapsulation. The
results showed that the microencapsulation
efficiency of nanoliposomes containing caffeine
was in the range of 72-95%. The results of the
device showed that approximately 50% of the
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particle diameter®® The prepared chitosome was
less than 90 nm (PD>90 nm). The images
obtained from SEM, TEM and AFM tests
confirmed the appearance and spherical
morphology of liposome and chitosome. In
general, caffeine coating in chitosome structure
decreased the release rate. The chitosome
nanostructure showed a controlled release in the
conditions of the simulated system of the
digestive system and food models (simulating
systems of milk and juice) [15]. In addition,
several reports have been presented in the field of
micro (nano) coating of ginger essential oil [16],
grape polyphenols [17], curcumin [18] and
quercetin [19] for use in specific applications,
whose details are prevented due to the length of
the introduction. .

According to the studies conducted, this research
will develop a suitable formulation for the
production of practical drinks based on the
structure  of  chitosome in  order to
microencapsulate the bioactive compounds of
green tea and green coffee. Then, the
physicochemical characteristics of the produced
beverage will be monitored and evaluated during
the storage period.

2- Materials and methods

2-1- Preparation of raw materials

The required quantities of green tea leaves and
green coffee beans were purchased from the local
market (Tehran province). According to the
common method of AOAC No. 931/04, the
moisture  content of each sample at
temperature®C105 was measured for 24 h [20].
The moisture content of green tea leaves and
green coffee beans was 9.5% and 11.5% (moist
basis), respectively. Also, the chemical
compounds used in this research were purchased

10 particle diameter (PD)
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from Sigma Aldrich (USA) and Merck
(Germany).

2-2-  Extraction of bioactive
compounds of green tea and green
coffee beans

The extraction of bioactive compounds of green
tea and green coffee beans was done using an
ultrasound probe system (Sonopuls ultrasonic
homogenizer, 3200HD, W?150, 20 kHz,
Germany) [22-21]. For this purpose, first
extracting the bioactive compounds of green tea
and green coffee respectively under operational
conditions (°C53~ and min 26) and (°~C50 and
min 35) (the range of ultrasound waves was
considered constant and equivalent to 100% in
both cases). A ratio of 1 to 30 dry matter to
solvent (distilled water) was used for the
extraction process [4, 22]. The extracted extract
at temperature and pressure (respectively®C40
and 0.1 MPa) was desolvated by rotary
evaporator (IK, Germany) until constant weight
was reached. Then, the concentrated extract was
dried by a freeze dryer (Dena-Sanat, Tehran, Iran)
at the appropriate temperature and pressure.CIt
was dried at -C40 and 0.001 mbar [23].

2-3- Microencapsulation of bioactive
compounds in the structure of
chitosome

Microencapsulation of bioactive compounds
obtained from green tea and green coffee extracts
was done by the method of Tan et al. (2016) [24].
For this purpose, first, powdered soy lecithin was
dissolved in ethanol solvent (1% w/v). In the next
step by rotary evaporator under vacuum (at
temperature and pressure respectively°C40 and
0.1 MPa), the solvent was removed to form a thin
layer (liposome lipid multilayer vesicle
formation) at the bottom of the balloon. Then the
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balloon was placed in a desiccator to remove the
remaining solvent. Next, using a magnetic heater,
the formed lipid layer was dissolved in a
phosphate buffer containing 152 ppm of bioactive
compounds (the mentioned concentration was
obtained after mixing two bioactive compounds
of green tea and green coffee in a ratio of 30 to
70, which The ratio was also chosen due to the
higher bioactive compounds of green coffee.
Ultrasonic treatment was applied at 75% range
for 10 min to improve the microcoating process.
In the next step, chitosan solution with a
concentration of 0.3% w/v was added to the
previous solution drop by drop (injection was
done using a syringe and at a very low speed).

2-4- Preparing the base formulation
of the drink and producing a
practical drink containing
chitosome microcapsules

In order to produce a beneficial dietary drink
based on stevia, the components of the basic
formulation were first prepared. The components
used in the production of the drink include: stevia
glycosidic powder (Stevia rebaudiana) type of
rhabdioside A (stovia leaf contains 1.9%
stevioside and 3.8% rhabdioside A) (0.15 L/qg),
citric acid (0.10 L/g), sodium benzoate (0.3 L/g)
0), ascorbic acid (0.08 L/g), sodium citrate (0.03
L/g), gum arabic (0.25 L/g) and water. In order to
produce a drink containing chitosome
microcapsules, first the optimal amount of
chitosome microcapsules was determined (the
amount of chitosome microcapsules added was
determined based on preliminary sensory and
taste tests and the optimal amount was reported
as 84 g/L) and it was added to the base
formulation of the beneficial drink [27- 25].

11 Folin-Ciocalteu
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5-2- Release test of bioactive
compounds and storage conditions

In order to check the release rate of bioactive
compounds during the storage period (for a
maximum of 45 days), drinks produced in
different temperature conditions (5, 25 and°C45)
were kept statically. Then, the rate of release of
bioactive compounds, during the storage period
at 5-day intervals, by measuring total phenolic
compounds (TPC) and antioxidant activity (soEC)
was monitored. It should be noted that the
mentioned tests are performed according to Fulin
Ciocultiv's  methods.** and free radical
scavenging (DPPH®) was evaluated [28-29].

6-2- Beverage quality control tests

In order to check the quality characteristics of the
drink during the storage period, quality control
tests of pH (acidity) and turbidity were used.
These tests were measured according to the
methods of the lIranian national standard No.
2685 (1386) and Mokhtarian et al. (2013)
respectively [4, 30].

2-7- Sensory and taste evaluation

Sensory-taste evaluation of the produced drink
was done by a group of semi-trained sensory
evaluators, consisting of 10 people in the age
range of 20 to 50 years (male and female). All
evaluations were done by five-point hedonic
scoring method. In this way, questionnaires were
prepared and distributed among the evaluation
team (panellists). For each question, 5 options
were considered as answers. In order to evaluate
the sensory-taste properties of the produced drink
(on the first day of production), about 100 ml of
the test samples (the fresh sample without
chitosome microcapsules and the fresh sample
containing 84 g/L of chitosome microcapsules)
were provided to the evaluators in separate


http://dx.doi.org/10.22034/FSCT.19.133.79
https://dorl.net/dor/20.1001.1.20088787.1401.19.133.7.2
https://fsct.modares.ac.ir/article-7-62578-en.html

[ Downloaded from fsct.modares.ac.ir on 2024-12-04 ]

[ DOR: 20.1001.1.20088787.1401.19.133.7.2 ]

[ DOI: 10.22034/FSCT.19.133.79 ]

Karim Moradi Keshksera et al

To produce functional drinks based on bioactive compounds...

containers and then The evaluated sensory-taste
characteristics (taste, aroma, color, mouthfeel and
overall acceptance) were recorded in the relevant
questionnaire [31].

8-2- Statistical analysis

Statistical analysis of data was done using
factorial test in the form of completely
randomized design. Comparison of mean data
was done using Duncan's multi-range test at 95%
error probability level. For statistical analysis,
SAS software version 3.1.9 (2003) of SAS
Institute of America was used. All qualitative
tests were performed in 3 repetitions and the
results were reported as (mean * standard
deviation).

3. Results and Discussion
3-1- Acidity and pH

The average comparison results showed that the
interaction of storage temperature (5, 25
and°C45) and storage time (zero, 9, 18, 27, 36
and 45 days) on the pH (acidity) of practical drink
containing bioactive compounds (green tea and
green coffee extracts) microencapsulated in
chitosome structure, significant (>0.05)p) Is. As
can be seen in table (1), the highest pH number
(corresponding to the lowest acidity) corresponds
to the samples kept at the temperature®C45 and
on the 45th day of storage (~7% increase in pH
and ~53% decrease in acidity compared to the
first day of storage). The results of Pearson's
linear correlation model between the pH number
and the acidity of practical drinks confirm the
findings (r=0.9809 and r=0.9621°R). In addition,
the results showed that keeping the samples at
temperatures of 5 and®°C25 (in a similar storage
time), respectively, caused a change in the pH
value (acidity) by ~2.9% increase (~26%
decrease) and ~4.8% increase (~42% decrease)

84

compared to the first day. This condition is
probably due to the breaking of the chitosome
wall and the release of amine-containing
compounds in chitosan biopolymer, which has
caused a slight increase in pH by neutralizing the
acid in the beverage environment [32]. In a
research, Seyedabadi et al. (2021) investigated
the release rate of bioactive compounds (caffeine)
intertwined in the structure of chitosome in
different conditions (simulated digestive system
and  juice). However, the qualitative
characteristics of juice have not been investigated
in the research [15]. Also, the review of previous
sources showed that so far no research has been
done regarding the monitoring of pH (acidity)
changes during the storage period in the food
model due to the destruction of the chitosomal
structure. However, Pavia et al. (2015) reported
that the (moderate-strong) tensile vibrations
observed at cm frequency® 1087, the
presence of the functional group
C—-N corresponding to amines
(especially amines of the first and
second type) present in the
acetamide groups (—-NHCOCHs;) and
amine (—NH)), is in the structure of chitosan;
which is probably the cause of the increase in pH
during the storage period, the destruction of the
polymer structure, which is associated with the
release of amines [33].

3-2- Turbidity

One of the important parameters in the
production of beverages is turbidity. The results
of the variance analysis of the changes in the
turbidity index of practical drinks containing
bioactive compounds (green tea and green coffee
extracts) microencapsulated in the chitosome
structure during approximately 7 weeks of
storage at the investigated temperatures (5, 25
and®C45) is given in table (1). According to the
obtained results, it was observed that the storage
temperature and storage time have a significant
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effect (>0.05).p) on the mentioned index. The
highest amount of turbidity index throughout the
storage period in relation to the beverage stored
at the temperature®C25 was observed (~22%
increase compared to the first day of storage). In
response to the cause of this phenomenon, the
observed changes of turbidity during the storage
period should be investigated in more detail (refer
to Table 1). According to the presented findings,
it was observed that on the ninth day of storage
(approximately one week after the production of
the drink), the highest amount of turbidity (a
significant change) in temperature®C45 was
reported and its intensity decreased with
increasing storage time (up to day 45). This is
probably due to the rapid release of phenolic
compounds at higher temperatures. Mokhtarian et
al. (2013) reported that the main components in
the formation of green tea cream (as a measure of
turbidity), are phenolic compounds (especially
catechins) and caffeine. Also, they stated that the
caffeine-polyphenol interaction is a main factor
in the formation of green tea cream, which is
associated with increasing the appearance of
cloudiness in the extract [4]. Considering that the
release rate of phenolic compounds from the
chitosome structure to the beverage environment
at  temperature®C45  relative to  the
temperature®C25 is faster, so it will be associated
with faster degradation of phenolic compounds
during the storage period (corresponding to the
reduction of turbidity of the drink). While, in the
temperature®C25, due to the slower release of
phenolic compounds, the amount of turbidity
increased gradually. Correlation (positive and
strong) between the release rate of phenolic
compounds and the turbidity of the practical
drink (at temp®C25), confirms the claimed
reasons (r=0.9199+ and 0.846="R).

3-3- Total phenolic compounds
(TPC), antioxidant power (s0EC)

12 Nutraceutical
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and release rate of
compounds

phenolic

Bioactive compounds (including carotenoids,
essential oils, antioxidants, or flavors) are a group
of chemicals with health-giving, medicinal, and
nutritional properties that are widely used in food
products to enhance sensory properties or
develop pharmaceutical properties.’? They are
used [23]. The results of analysis of variance of
total phenolic compounds index changes
(antioxidant power orsEC) practical drink
containing bioactive compounds (green tea and
green coffee extracts) microencapsulated in the
chitosome structure during about 7 weeks of
storage at different temperatures (5, 25 and°C45)
is presented in table (1). According to the
reported results, it was observed that the storage
temperature and storage time (zero, 9, 18, 27, 36,
and 45 days) had a significant effect (>0.05).p) on
these nutritional indicators. The highest amount
of total phenolic compounds (corresponding to
the highest release rate of phenolic compounds
and the lowest amountsoEC) present in the
beverage environment, in connection with the
beverage stored at temperature®C45 was
observed, which was associated with an increase
of ~54% (corresponding to a ~17% decrease in
antioxidant power) after 27 days of storage. This
state is probably due to the decrease in the
resistance of the cytosome wall (corresponding to
the decrease in membrane fluidity) and as a result
the release of phenolic compounds [34]. In order
to study these changes in more detail, the Pearson
correlation between the two mentioned
parameters was tested using descriptive statistics
(in the sample kept at temperature®C45 in all
storage days) and high and negative correlation
(r=0.9640 and r=0.9292°R) between the traits of
total phenolic compounds andspThe EC of
pragmatic drink was reported (which indicates a
strong and non-coherent dependence of the two
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traits), which confirms the above findings. Also,
the release rate of total phenolic compounds
during the same storage period (27 days), at
temperatures of 5 and®°C25 was determined as
~37% and ~51%, respectively, compared to the
storage temperature®C45 is lower. In addition,
the results showed that after 27 days of storage (at
all studied temperatures), the amount of total
phenolic  compounds in the beverage
environment started to decrease. This state is
probably due to the degradation of polyphenolic
compounds released in the drinking environment
and the destructive effects of environmental
storage conditions. Seyedabadi et al. (2021) in a
research, the release rate of caffeine from
chitosome in the simulated environment of fruit

juice at temperature®C37 checked. Their results
showed that the sudden release of caffeine from
the chitosome structure in the simulated
environment of fruit juice is due to the swelling
of the structure caused by the influence of the
simulating environment and subsequently the
release of caffeine on the surface of nanoparticles
[15]. In the study conducted by Liu et al. (2017),
the results of the release of chitosan nanoparticles
containing tea polyphenols mixed with gelatin
film in 50 and 95% ethanol fat simulator
environments showed that the release of
polyphenolic  compounds in the 50%
environment compared to the 95% environment
due to the increase of two The equalization of the
diffusion coefficient was faster [35].

Table 1 The mean values (average of 3-replication) of quality control parameters of functional beverage
containing bioactive compounds encapsulated in chitosome structure during storage period for 45-days at
different temperatures.

Storag

Product quality control parameters®

Stora
e - - Total phenolic Antioxidant Releasing rate
tempe '?i?ne pH Acidity Turbidity content (TPC) activity (ECso) of TPC
rature (day)
0 mg GAE/[100
(°C) (-) @roog)  (tuy  (MICARMTIN0O %)
DM])
5°C
+ + +
0 2[(066_0'00 (7);3093_0'003 illzm323_0l00 65.000+£0.979™ 26.614+0.3812 22.916+0.345™
+ +
9 (5)1.'880_0'01 0.2880+0.00° j1'3260_0'00 77.222+0.979' 25.984+0.181°  27.225+0.345
+ + +
18 21.'097_0'00 3&2731_0'003 (1);3413_0'01 82.407+1.335K 24.869+0.129¢  29.053+0.471K
+ + + ) + It )
97 ?133_0.02 3(.12581_0.003 ;[13743_0'00 103.518+0.970 53.933_0.155 36.49640.345
+ + +
36 géi90_0.01 Zlfz 368+0.006 1'2:2967_0'00 119.074+1.111F  23.235+0.1597  41.980+0.392f
+ + + + f
45 5%216_0.01 0%2282_0.003 1.4;190_0.00 194.753+0.566¢ 2h2.862_0.182 43.982+0.199¢
5f9 7 60 9
86
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25°C
+ + +
0 2;143_0'01 253008_0'006 ;52m337_0.00 64.136+1.750™ 26.616+0.455* 22.611+0.617™
+ + +
9 2;1180_0'01 352858_0'003 3'3920_0'00 82.531+0.566% 25.806+0.257°  29.097+0.199%
+ + + + It
18 5;233_0.01 0(.12581_0.003 1.114_17_0.00 107.592+1 614" 23.912_0.069 37.932+0 569"
5 7 55“5 IS
+ + + + f
27 5;1287_0.01 0;f2304_0.006 1.12933_0.00 132.160+0.932 23.124+0.083 46.594+0 328
5t 4! 58 g
+ + +
36 i;,327_0'02 2;]1984_0'006 1'65387_0'01 123.395+0.771°F  23.267+0.099"  43.503+0.272°f
+ + + + It + It
45 5é400_0'02 0;]1749_0.009 1.5667+0.00 _121.913_1.402 93.951+0. 124" 42.981_0.494
O 7 77a [ Is
45°C
+ + +
0 25%93_0'01 352858_0'003 ;'22m333_0'00 64.629+2.312™ 26.663+0.6372  22.785+0.815™
+ + + ) .
9 :;233_0'01 Zé2752_0'006 ;5)520_0'00 86.358+1.497! 25.377+0.176° 30.446+0.528
+ + + + 9
18 5;383_0.01 O|.2'389_0.009 1.4090+0.01 11265441 4969 22.752+0.219 39.717+0 5289
5ltis 7'tis 20f h
+ + + .
27 ;353_0'02 2;1984_0'006 36?160_0'00 140.556+2.9632  22.235+0.227'  49.554+1.0442
+ + +
36 :;)483_0'01 2;]1728_0'006 2.02‘(970_0.00 127.592+1.335¢  22.688+0.171" 44.983+0.471°¢
+ + + + It
45 ;593_0.04 2;1344_0.006 1.52I747_0.00 118.086+0.932" 53.740_0.079 41 632+0 328"

®™1n each column, the mean values (Ave.=SD) with similar superscript letters had no significant difference (p<0.05).

The results of the release of methyl cellulose film
containing  alpha-copherol  nanocoated in
polycaprolactone in a 95% fat simulating
environment showed that after one day, the
release rate had an upward slope due to the
swelling caused by water infiltration into the film
structure [36]. In another study, the release of
limonene contained in chitosan film enriched
with  bergamot oil in food simulating
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environments of zero to 95% ethanol showed that
the release process was gradual and with the
increase of alcohol ratio, the release rate was
faster due to the non-polar nature of limonene
[37].

3-5- Sensory-taste characteristics

The results of comparing the average effect of the
type of drink (basic diet drink or control and
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beneficial diet drink containing microparticles of
chitosome) on the sensory and taste indicators
(taste, aroma, color, mouthfeel and overall
acceptance) of the product produced on the first
day of production are presented in Figure (1) has
been As can be seen, the type of drink has a
significant effect (>0.05).p) on sensory and taste
parameters (aroma and overall acceptance) of the
produced product. However, the highest sensory
and taste scores obtained were related to the ultra-
beneficial diet drink containing chitosome
nanoparticles.

B Basic diet beverage (Control) ODiet beverage containing chitosome particle

a a
451 a 2 a @ a b

a

Score(-)
(=]

[| 4 L
Flavour Odor Color Mouth feel Overall

acceptance
Organoleptic parameters

Fig 1 The mean comparison (average of 10-
replication) between organoleptic parameters of basic
diet beverage (control) and functional beverage
containing chitosome particle at 15-day.

Mokhtarian et al. (2014) investigated the
production of green tea super-beneficial soft
drink based on sucralose sweetener, and their
results showed that the super-beneficial drink had
higher consumer satisfaction than the control
drink, which is consistent with the findings of the
present study [4].

4 - Conclusion

In this research, the practical drink based on the
dietary sweetener stevia was enriched by
microparticles of chitosome intertwined with
bioactive compounds (green tea and green
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coffee), and its physical (turbidity), chemical
(pH, acidity, total phenolic compounds and
antioxidant power) properties and Sensory and
taste characteristics (taste, aroma, color, mouth
feel and overall acceptance) of the product
produced during 45 days of storage in different
temperature conditions (5, 25 and®C45) was
monitored. Although, the addition of 84 g/L of
chitosome microparticles to the active drink
formulation caused a significant increase
(<0.05)p) parameter of total phenolic compounds
(~2.6 times) compared to the control sample
(sample without microparticles of chitosome)
was produced per day, antioxidant power
parameter showed the opposite behavior (0.16
times reduction) in the same conditions. In
general, according to the findings, it can be
concluded that the chitosomal structure is a
potential packaging for microencapsulation of
bioactive compounds, and its addition to food
products (especially beverages) not only causes
the stability of bioactive compounds, but also can
improve the nutritional, sensory-tasting and
pharmaceutical properties of the product. to
improve and lead to the production of a new and
knowledge-based product.
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