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ABSTRACT
Objective: Brotowali (Tinospora crispa) is well known as a bitter medicinal plant and traditionally has been used to treat rheumatism, gout, bruise,
and fever and also to stimulate appetite. The bitter flavor of Tinospora extract has influenced the patient’s compliance in using the Tinospora extract,
especially for the pediatric patients. Encapsulation was a coated process of drug using solid or liquid form of thin layer. The encapsulation process was
used at the pharmaceutical and food industry to mask the bitter taste of product and protect the active ingredients from oxidation process. The study
aims were to encapsulate the Tinospora extract with sodium alginate by drips method.
Methods: Brown algae (Sargassum ilicifolium) were a resource of alginate acid. Brown algae were macerate using HCl 5% to produced alginate acid,
and sodium alginate was obtained by adding Na2CO3 5% to alginate acid solution. The study revealed that sodium alginate resulted from brown algae
isolation process was 19.98% of the wet weight of brown algae. The formula of Tinospora extract microencapsulation was design into three formulas
with different sodium alginate concentrations (F1=0.5%, F2=1%, and F3=1.5%).
Results: The microcapsule resulted from three formulas had the various weight of xerogel alginate but with similar diameter. Xerogel alginate weight
of F1 was 1.98 g, F2 was 2.15 g, and F3 was 3.21 g. It can be concluded that the weight of xerogel alginate microcapsule and form of microcapsule were
depended on the sodium alginate concentration.
Conclusions: The xerogel alginate microcapsule was evaluated for pre-formulation test, and the results showed that the microcapsule met the
requirements of pre-formulations parameters without the adding of lubrication compound. The hedonic organoleptics test revealed that the
microencapsulation process was able to cover the bitter taste and odor of Tinospora extract.
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INTRODUCTION
Brown algae (Sargassum ilicifolium) are one source of raw materialproducing alginate that widely used and available in Indonesia,
especially North Sumatra [1]. Brown algae have xantofil pigment that
gives the brown color and can produce algin or alginic. The concentration
of alginate in brown algae was depended on the season, the growing,
harvesting, and types of algae [2]. Sodium alginate is the final product
of alginate extraction process. Sodium alginate is widely used in the
pharmaceutical field as a suspending agent, thickening agent, stabilizer
oil in water emulsion, and as a binder and a disintegrator of a tablet
formulation [3].

Brotowali (Tinospora crispa) is well known as a bitter medicinal plant
and traditionally has been used to treat rheumatism, gout, bruise, and
fever and also to stimulate appetite [4]. The bitter flavor of Tinospora
extract has decreased the patient’s compliance in using the Tinospora
extract, especially for the pediatric patients. Sodium alginate is water
soluble and thickens to form a stable solution and have a possibility to
use it in the encapsulation process of Tinospora extracts, thus protecting
the active ingredients of the condition of decay or the evaporation of the
active component. Furthermore, since the active ingredient protected
by a matrix system (encapsulated materials), this condition was able
to prevent the decline in food or drug quality such as discoloration, an
unwanted condition of the product [5]. The encapsulation process also
prevents the deactivation of drug during the delivery process due to the
protection by the polymer shell, and this ensures sufficient amount of
drug reaching the intended area [6].

Based on this, the researchers were interested in isolating the sodium
alginates from brown algae (S. ilicifolium) and use it to encapsulate the
extracts of Tinospora using drips method with the aim to covering the
taste and smell of Tinospora which is very bitter so that it can improve
patient compliance in taking the herbal drug [7,8].
MATERIALS AND METHODS

Materials
The materials used in this study include sodium alginates isolated
from brown algae (S. ilicifolium) and Tinospora extract (T. crispa (L.)
miers). The chemicals used are hydrochloric acid, sodium carbonate,
hydrogen peroxide, sodium hypochlorite, calcium chloride and CO2free distilled water, ethanol 70%. The tools used in this research are
the glass tools laboratory (pyrex), blender (national), a modified
water bath, oven (memmert), furnace (thermolyne), viscometer (Myr),
balance (Vibra ht), desiccators, pH meter, flannel strainer, and rotary
evaporator (Shimadzu).
Methods

Preparation of Tinospora extract
About 600 g of Tinospora powder was macerated with 4.500 mL
ethanol 70% in the closed chamber for 5 days and covered from
the sun light and stirred once a day. The solution resulted from the
maceration was strained with flannel strainer (Solution I), and the
waste substances were macerated again with 1.500 mL ethanol 70% for
2 days. The second maceration process was done with similar methods
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with the first process until the second maceration result (Solution II)
was obtained. The Solutions I and II were mixed and evaporated with
rotary evaporator apparatus until the viscous Tinospora extract was
obtained [9].

Encapsulation process

Microencapsulation is a dosage form technology that can release
their contents at controlled rates under specific conditions [10].
Microcapsules of Tinospora extract formulated using variation of
sodium alginate concentrations. Sodium alginate used in this study was
obtained from the isolation of a brown alga (S. ilicifolium) taken from
the coast of Sibolga, North Tapanuli. The formula of microcapsules of
Tinospora extract was shown in Table 1.

Sodium alginate weighed as much as 0.5 g, 1 g, and 1.5 g then put in a
100 ml glass beaker, add 40 ml of distilled water then stirred until
expand completely. The Tinospora extract dispersed into a solution of
sodium alginate then stirred until homogeneous. The distilled water then
added until the limit mark. Once homogeneous, the suspension of extract
Tinospora in sodium alginate was pipette using a small pipette and
dropped into a solution of 0.15 M CaCl2 to form a gel. The formed gel was
allowed for 15 minutes in the solution of 0.15 M CaCl2 then filtered, and
the gel dried in an oven at a temperature of 50°C for 2 hrs until dry. After
dried, the alginate gel in the form of microcapsules was evaluated [11].

Granules characterization

Angle of repose
The determination of the angle of repose was done using a funnel flow
that has been assembled. The granules were added into the funnel, the
surface was flattened, then opened the bottom cover of funnel, and
the granules allowed to flow through the funnel [12,13]. The angle of
repose can be determined by the following formula:
Tangent θ=2h/D.

Where,
θ=Angle of repose,

Table 1: The formula of microcapsules of Tinospora extract

Composition

Formula

Sodium alginate (g)
Tinospora extract (g)
Aquadestilata (ml)
CaCl2 0.15 M (ml)

F1 (0.5%)

F2 (1%)

F3 (1.5%)

0.5
5
100
250

1
5
100
250

1.5
5
100
250

Table 2: The result of encapsulation process with various
sodium alginate concentrations
Formula
(n=6)

Weight (g), mean±SD

Diameter (mm)

Wet

Dry

Wet

Dry

F1 (0.5%)
F2 (1%)
F3 (1.5%)

54.41±0.37
60.84±0.54
82.66±0.55

1.98±0.14
2.11±0.1
3.25±0.1

3.86
3.86
3.86

1.11
1.11
1.11

SD: Standard deviation
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h=The high of cone (cm),
D=Diameter (cm),
Requirement: 20°<∞<40°.

Flowing time
The determination of flowing time was done using a funnel flow. The
granules were added into a funnel that has been assembled then the
granule surface leveled. Then, the bottom cover of funnel was opened,
and stopwatch turned on simultaneously. The stopwatch stopped when
all the granules have gone past the funnel and the flowing time required
by granules recorded [12,13].
The requirements: tflow<10 detik.

Compressibility index
About 50 mL (V1) of granules were added into the compressibility index
apparatus, then press the “on” button at the apparatus. The apparatus
was operated until the constant volume obtained (V2) [12,13].
V -V
Compressibility index ( I ) = 1 2 × 100%
V1

Requirements: I≤20%.

Organoleptic test of xerogel
The organoleptic test of xerogel flavor was done using hedonic test of
10 panelis. The numerical scale was used in the flavor determination
test [14].
RESULTS AND DISCUSSION

Tinospora extract encapsulation
The Tinospora extract encapsulation process by sodium alginate was
done by drips method. The result of encapsulation process was shown
in Table 2.

Sodium alginate can be used as a thickener, suspending agent, stabilizer,
and gel, so when a suspension of Tinospora extract in sodium alginate
was added into a solution of calcium chloride, there will be an exchange
between the calcium ions with sodium ions and form a gel.

The gel produced in this study was a type of water-containing
gel (hydrogel) and lost liquid gel (xerogel). The extract Tinospora
suspension in sodium alginate dripped into a solution of calcium
chloride that will be formed hydrogel directly. In the encapsulation
procedure, the hydrogel was taken, after allowed it for 15 minutes in
the calcium chloride solution, so that all the sodium alginate reacts
with calcium ions, and after hydrogel dry, it will form a smaller form
of xerogel [15].

Encapsulation process by drips method was also known with extrusion
method. The gel was formed after the sodium alginate suspension
dripped into the CaCl2. It was because the cross binding of carboxylate
anion (COO−) from alginate monomer and divalent cation (Ca+) [16].
Effect of sodium alginate concentration on the diameter and
weight of the microcapsules
The influence of the concentration of sodium alginate to the diameter
and weight of the microcapsules resulted from the encapsulation
process was shown in Table 2. The result indicated that the diameter of

Table 3: Microcapsules characterization results

Formula (n=6)

Flowing
time (seconds)

Statistical test

Angle of
repose (20°<∞<40°)

Statistical test

Compressibility
index (I≤20%)

Statistical test

F1
F2
F3

6.01±0.13
7.06±0.15
9.03±0.21

p<0.05

26.51±0.36°
24.35±0.47°
24.47±0.51°

p<0.05

8.41±1.08
8.41±0.61
6.08±0.94

p<0.05
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microcapsules from all of the formulas has a similar diameter: 3.86 mm
wet and dry diameter 1.11 mm. This is because the hydrogels were
taken from the calcium chloride solution at the same time, after settled
for 15 minutes in a solution of calcium chloride [11].

The microcapsules of encapsulation process have a difference of dry and
wet weight. The best result was obtained in F3 (1.5%) with 82.66±0.55 g
wet weight and dry weight of 3.25±0.1 g. The microcapsules was
dried in an oven at temperature of 50°C for 2 hrs. The complete result
can be seen in Table 2. The data in Table 2 revealed that the higher
concentration of sodium alginate was used, it will produce a higher dry
weight of microcapsules and a better form of microcapsules obtained as
a polymer coating that coats Tinospora extract was bigger. These results
were expected to provide adequate protection to the encapsulated
Tinospora extract.
Encapsulation process of Tinospora extract according to the method
used in this research revealed that if we used sodium alginate
concentrations over than 1.5%, it will be difficult to do because the
mixture becomes very thick and make it difficult to drips into the CaCl2
solution.
Microcapsules characterization
Microcapsules characterization was done by flowing time, angle of
repose, and compressibility index parameters. The result was shown
in Table 3.

Table 3 shows the differences of microcapsules characterization
from the three formulas. The flowing time of the microcapsules of
F1 (0.5%) was 6.01±0.13 seconds, F2 (1%) was 7.06±0.15 seconds,
and F3 (1.5%) was 9.03±0.21 seconds. It can be concluded that the
addition of sodium alginate concentration will increase the flowing
time of microcapsules. The angle of repose microcapsules of F2 was
24.35±0.47° F3 was 24.47±0.51°, and F1 has 26.51±0.36° of angle of
repose. The compressibility index of F1 and F2 was 8.41±1.08% and
8.41±0.61%, respectively, and the F3 has 6.08±0.94% of compressibility
index [13]. The statistical test using one-way ANOVA methods
revealed significant differences (p<0.05) on flowing time, angle of
repose, and compressibility index between all formulas. The results
of the characterization of the microcapsules can be seen that the three
formulas met the requirements for flowing time, angle of repose, and
compressibility index, and it can be concluded that the microcapsules
can be used in capsule formulation.

Organoleptics test
The test results of the 10 panelists revealed that the encapsulated
process was able to mask the bitterness flavor of the Tinospora extract.
The higher of the concentration of sodium alginate used, the taste
becomes less bitter.
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CONCLUSION
Based on the analysis of the study result, it can be concluded that
the Tinospora extract can be encapsulated with sodium alginate
isolated from brown algae using drips method and the microcapsules
characterization of encapsulated Tinospora extract of the three
formulas met the requirements of the microcapsules.
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