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Total tannin levels analysis of brown algae
(sargassum sp. and padina sp.) to prevent blood
loss in surgery
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Abstract
Objective: Tooth extraction in oral surgery may cause complications
such as bleeding. A ttannin is an astringent group that can accelerate
the process of bleeding cessation by precipitating the blood protein,
specifically thrombin. One of the plants containing tannin is brown
algae. The total tannin level in brown algae, specifically sargassum sp.
and padina sp., will be determined.
Material and Methods: This research is an experimental research
using post-test only with control group design. The seaweed used in

this study was taken from the waters of Punaga, Takalar. The dried
seaweed was subsequently extracted using maceration. Extracts were
diluted using ethanol and. then was reacted with 7.5% Folin and
1% NaOH. The measurement of tannin level was performed using a
standard curve of tannic acid.
Results: Total tannin level of sargassum sp. was 0.5152 ± 0.9634 %,
while the total tannin level of padina sp. was 1.1321 ± 0.09747 %.
Conclussion: Padina sp. has a higher total tannin level than sargassum sp.
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Introduction
A wound is caused by damage to normal skin
anatomical structures and functions due to pathological processes originating from both internal
and external and hit particular organs. A wound
can be chronic or acute. Acute wounds occur in a
rapid process and the healing is predictable. Unlike
the acute wound, chronic wounds healing time is
unpredictable and can be said to be healed if the
function and structure of the skin are back intact.
Some wounds are accompanied by complications
of bleeding. Under normal circumstances, bleeding will be accompanied by a process known as
hemostasis which is a spontaneous response of the
body to prevent excessive blood loss.1 Some methods have been developed to assist wound healing.
Wound healing methods consist of components that
act as stimulants and can aid the wound through
several stages of hemostasis, inflammation, proliferation, and remodeling.2 In research by Galang
et al.3 biochemical compounds, such as tannins and
flavonoids, have anti-bleeding effects that accelerate
the formation of blood clots.
A tannin is an astringent that can precipitate blood proteins such as thrombin. Thrombin
converts fibrinogen into a set of fibrin fibres in the
wound to stop bleeding.3 In addition to healing
wounds and stopping bleeding, tannins can also
stop the infection internally. Tannins have the ability to form a layer of protection on injured tissues

keeping the wound from becoming more infected.
Tannins are also useful when applied to the oral
mucosa and are effective in keeping the kidneys
healthy.4,5
Tannins are abundantly available in almost all
plant species including brown algae. Beaches with
abundant chocolate algae in South Sulawesi can
be found in the Takalar District, namely Punaga
Beach and Puntondo. The local community cultivates brown algae for their livelihood and therefore,
brown algae can be found easily in the coastal areas
of Punaga Beach and Puntondo.
Based on the description above, the researchers
are interested in proving the presence of tannins and
total tannins in brown algae, namely Sargassum sp.
and Padina sp., The researchers are also intersting
in observing which brown algae is more effective
for anti-bleeding.

Material and Methods
This research is an experimental research design
post-test only with control group design. Sampling
was conducted in Punaga waters, Takalar District,
South Sulawesi. Further research was conducted
at the Laboratory of Biopharmaca Faculty of
Pharmacy, Hasanuddin University.
Brown algae were cleaned with running water
and then dried to get dry samples, or simplicia, of
both algae. A total of 250 grams of simplicia from
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both brown algae was then dissolved using ethanol
to be processed using maceration. Macerated
simplicia were then put into an evaporator until a
thickened extract was obtained.
The extracts obtained from both types of brown
algae were then prepared into three different
concentrations of 150 ppm, 300 ppm and 450 ppm.
Each concentration was prepared in triplicate. Each
sample was then reacted with folin 7.5% and 1%
sodium hydroxide (NaOH) before measuring the
tannin content by comparing to a standard curve
of tannic acid.

Table 3

The average total tannin
levels based on sample types
(Sargassum sp. and Padina sp.)

Sample
Sargassum sp.

Padina sp.

Tannin
Mean
N

9

Std. Deviation

0.09634

Mean

1.1321

N
Total

0.5152

9

Std. Deviation

0.09747

Mean

1.8237

Results

N

Table 1 shows the measurement of the total tannin
level in Sargassum sp. samples. Figure 1 shows that
150 ppm of Sargassum sp. contains 0.464 ± 0.136%
of tannins, where as 300 ppm contains 0.498 ±
0.035% and 450 ppm contains 0.584 ± 0.077%.
Table 2 shows the total tannin levels in Padina sp.
samples. Figure 2 shows that 150 ppm of Padina sp.
contains 1.109 ± 0.090% of tannins, where as
300 ppm contains 1.072 ± 0.019% and 450 ppm
contains 1.216 ± 0.113%.

Std. Deviation

18
0.33102

Table 1 Total tannin levels in samples of Sargassum sp.
Concentration

Replication

Total Tannin Levels

I

0.523

150 ppm

II

0.559

III

0.308

I

0.459

300 ppm

II

0.513

III

0.523

I

0.495

II

0.633

III

0.624

450 ppm

Avg. ±SD
0.464 ± 0.136

0.490 ± 0.035

0.580 ± 0.077

Figure 2 Graph of average total tannin levels in
Padina sp.

Table 2 Total tannin levels in samples of Padina sp.
Concentration
150 ppm

300 ppm

450 ppm
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Replication

Total Tannin Levels

I

1.025

II

1.204

III

1.097

I

1.061

II

1.093

III

1.061

I

1.166

II

1.137

III

1.345

Figure 1 Average graph of tannin levels in
Sargassum sp.

Avg. ±SD
1.109 ± 0.090

1.072 ± 0.019

1.216 ± 0.113

Figure 3 Comparison of total tannin levels in both
samples (Sargassum sp. and Padina sp.)
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In table 3 it can be seen that the total tannin
levels in Sargassum sp. is 0.5152 ± 0.09634%, while
the total tannin levels in Padina sp. is 1.1321 ±
0.09747%. Therefore, Padina sp. has a greater value
than Sargassum sp, shown in figure 3.

Discussion
Bleeding is a process of blood escaping from blood
vessels due to damage to blood vessel walls caused
by trauma or disease.6 Bleeding occurs due to tearing
of the capillaries or blood vessels which are
required in the healing process. If the bleeding is
excessive, it is necessary to consider whether it is
a complication.7,8 Excessive bleeding results from
the failure of a hemostatic process that can cause
clinical problems. Bleeding can be caused by a deficiency of a blood clotting factor.9
Hemostasis is a body defence mechanism that
plays an important role to stop bleeding. The process
of hemostasis is divided into four main stages,
vasocontriction, platelet aggregation, platelet
adhesion and blood coagulation. Vasoconstriction
is a preliminary response to injury through the
shrinking of smooth muscle cells within the walls
of blood vessels that serves to reduce blood flow
through damaged blood vessels. Platelet aggregation occurs after the injured blood vessels undergo
vasoconstriction. Platelets aggregate to form
platelet plugs which will be further strengthened
by fibrin formed through blood clotting process.
The injured blood vessels will cause damage to
endothelial cells and open the connective tissue
underneath. This leads to platelet adhesion, which
is the process of platelet attachment on foreign
surfaces, especially collagen fibre. Platelets will also
be attached to other platelets called platelet
aggregation.10
A tannin is an astringent extracted from
plant polyphenols that can bind, precipitate or the
mechanism of tannins as vasoconstrictors is through
its astringent effects. Tannins accelerate the release of
proteins from cells and precipitates these proteins on
the cell surface. They also reduce capillary secretion
and permeability, intercellular space contraction,
hardening the capillary endothelium and form a
protective layer of skin that makes the superficial
cell layer tighten and shrink. This will result in
local vasoconstriction of the capillaries.11
Tannins can also precipitate blood proteins such
as albumin. This protein precipitation process will
induce A2 thromboxane synthesis to increase platelet
aggregation, thereby accelerating the formation of
temporary
platelet blockages in injured blood vessels.
11
In addition to healing wounds and stopping
bleeding, tannins can also stop the infection
internally. The ability of tannins to form a layer of

protection on injured tissue keeps the wound from
becoming more infeected. Tannins are also useful
when applied to the oral mucosa.4
As pharmacological agents in the field of
dentistry, tannins act as astringents and gingival
regeneration agents. Tannins as an astringent
causes local coagulation in the superficial regions.
One of the astringent products containing tannins
is Clonera which can be used for bleeding gums.
Clonera is available in various preparations such as
a gel and a mouthwash. Gingival regeneration agent
(gum paint) is a combination of antiseptic and
tannin agents that have antibacterial, anaesthetic
and gingival regeneration effects. One of the gum
paint products is Stolin gum paint.12
In this research, the total tannin level was
measured by colourimetric method using
Folin Ciocalteu reagent and then measured by
spectrophotometer.
The extraction method used was maceration.
Maceration is the process of extracting simplicia
using solvent at room temperature. The principle of
maceration is the diffusion of solvent fluid into plant
cells containing active compounds. The maceration
method is chosen because it has advantages. It is
simple, because it does not require complicated
equipment, it avoids damage to compounds that are
not heat resistant, and it is relatively cheap.13 The
solvent used was 70% ethanol because this solvent
can extract the tannin compounds optimally.14 In
addition to having a wide range of polarizing abilities
ranging from polar and nonpolar compounds,
ethanol is not like other organic solvents that have a
higher toxicity potential.15
The determination of total tannin level in both
samples was done using Folin Ciocalteu and
standard tannic acid. Folin Ciocalteu reagent was
used because the tannin substance can react with
Folin to form a blue solution that can be measured
for absorbance.16
The choice of tannic acid as the standard curve
was because the tannic acid is in the hydrolyzed
tannin class and can be used as a comparison in the
measurement of total tannin levels.17 The optimal
maximum wavelength of 724.5 nm was determined
from the standard curve of tannic acid. The sample
solution was then measured using a
spectrophotometer at 724.5 nm according to the
maximum wavelength obtained from the standard
curve.
During the reaction between the tannin and
Folin Ciocalteu, the hydroxyl group on the tannin
substance reacts with the Folin Ciocalteu reagentto
form a blue moblidenum-tungsten complex.
The blue colour will be more concentrated as
more phenolic ions are formed. This means that
greater concentrations of tannins results in more
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concentrated blue colour and an increase in the
absorbance value.18
This is consistent with the colour ratio of the
sample solution after it has been reacted with Folin
Ciocalteu. Sample solution of Padina sp. is a solid
blue while the sample solution of Sargassum sp. is a
clear blue. This means the concentration of phenolic
ions from tannins in Padina sp. is higher than in
Sargassum sp.
This shows that the tannin levels of Sargassum sp.
and Padina sp. are lower than the two anti-bleeding
drug products. The tannins found in plants could
be used to treat internal oral diseases, this includes
brown algae that has been tested to contain
tannins.189
Research conducted by Tirtawijaya D20 showed
that there is an ability of tannins in protein
clumping. Tannins that react with proteins will form
water-insoluble copolymers that can cause shrinkage
of skin pores, hardening of the skin, stop diffusion
and light bleeding. Thus, can cover the wound and
prevent common bleeding in the wound.

3.

4.
5.

6.

7.
8.
9.

10.
11.

Conclusion
Based on the results obtained from the measurement of the total tannin levels in the extract of
Sargassum sp. and Padina sp., it can be deduced
that Padina sp. has a higher total tannin level
than Sargassum sp. Padina sp. is considered
to have more effective anti-bleeding activity
than Sargassum sp. in terms of the total tannin
concentration. In conclusion, both Padina sp. and
Sargassum sp. have a lower tannin level than oral
mucosal anti-bleeding drugs such as clenora and
stolin gum paint.
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