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ABSTRACT
Plantago major L or leaf spoon has been recognized
by the Indonesian people as a traditional medicinal plant
which has anti-inflammatory properties. The leaf spoon
has antioxidant activity which acts as anti-inflammatory
by capturing free radicals. This study aims to determine
the content of secondary metabolites and to determine
anti-inflammatory activity in vitro with the HRBC (Human
Red Blood Cell) membrane stabilization method. Red
blood cell membrane stabilization has been used as a
method to determine anti-inflammatory activity in vitro.
The concentrations of each extract and spoon leaf fraction
were 4000 ppm, 2000 ppm, 1000 ppm, 500 ppm and
Positive control used diclofenac sodium, which is a NSAID
drug class (Non Steroid Antiinflammatory). Diclofenac
sodium as a standard drug at a concentration of 100 ppm
is capable of stabilizing red blood cells by 91.56%.This
is because the red blood cell membrane is similar to the
lysosome membrane (Shenoy et al., 2010). The results of
IC50 extract, water fraction, ethyl acetate, and n-hexane
were 167.282 ppm, 20.89 ppm, 14.78 ppm, 15.86 ppm
Keywords: Anti-inflammatory, Plantago major L, HRBC,
diclofenac sodium.
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I.		 INTRODUCTION
The use of plants as traditional medicines
is still widely practiced by Indonesian people in
addition to medicines derived from chemicals.
Indonesia is a very large archipelagic country,
having approximately 35,000 large and small
islands with a very large diversity of flora
and fauna. Utilization of the environment,
especially plants in isolated areas to meet health
needs such as for traditional medicines is very
high [1]. Based on the results of the Basic
Health Research 2010, it shows that the use of
traditional medicines by the Indonesian people
is more than 50% (2).
The spoon leaf plant (Plantago major L.) is
a plant from the Plantaginaceae family which is
believed to be an antidiabetic drug. Spoon leaves
are wild medicinal plants in forests, fields, and
grassy lawns that are slightly damp, sometimes
planted in pots as medicinal plants. Spoon leaf
plants contain chemical compounds including
phenolic compounds, carboxylic acids,
flavonoids including apigenin and luteolin, beta
carotene, ascorbic acid, choline and niacin,
tannins, sterols, and polysaccharides. Some of
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these compounds are believed to have potential
antidiabetic and antioxidant effects [3].
One method that can be used for antiinflammatory testing is using the in vitro human
red blood cell (red blood cell) stabilization
method. This method is used because red blood
cells are similar to the lysosomal membrane
which can affect the inflammatory process,
so that if the stability of the red blood cells
is maintained, stabilization of the lysosomal
membrane will also be maintained. This is
shown through the stabilization of red blood
cells induced with a hypotonic solution so that
cell lysis does not occur and prevents the release
of hemoglobin (Hb) [4]
Inflammation is the body’s protective
response to tissue injury. The injury causes
the release of three chemicals namely kinins,
prostaglandins and histamine which stimulate
a vascular response that encourages fluid and
white blood cells to flow to the injury site.
The nerve endings are stimulated by brain
signals that there is an injury to that part of the
body. Anti-inflammatory works to inhibit the
action of the cyclooxigenase and lipookgenase
enzymes, thereby inhibiting the synthesis of PG
(prostaglandin) and leukotrienes. This inhibition
causes increased cell stability, decreased
membrane permeability (reduces edema) [5].
Flavonoid compounds are known to
have anti-inflammatory, allergy, antiviral and
anticancer properties. Phenolic compounds and
tannins found in phytochemical screening have
been suggested to have an anti-inflammatory
role [6].
Previous research by Ade ariana et al (2018)
stated that infusion of spoon leaves (Plantago
major L.) reduced inflammation experimentally
in 30 male white rats divided into 5 groups. The
first group as a negative control was given tween
80 2%, the second group as a positive control
was given sodium diclofenac 0.9 mg / kg, the
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other group was given spoon leaf infusion at a
dose of 1350 mg / kg, 2700 mg / kg, and 5400
mg / kg of body weight. all treatments are given
orally. This study is a follow-up study which
aims to determine the anti-inflammatory activity
of the leaves of spoon (Plantago major L.) leaves
by using the in vitro red blood cell membrane
stabilization method.
II. METHODS
Material
Distilled Water, Aqua Pro Injection, Leaf
spoon, NaCl, disodium hydrogen phosphate
(Na2HPO4 .2H2O), sodium dihydrogen
phosphate (NaH2PO4 .H2O), diclofenac
sodium, HCl, FeCl3 (1%), Lieberman-Bourchard
reagent, Dragendorf reagent, ethanol 96%,
magnesium powder, sulfuric acid, hemoglobin
cianmet reagent, eosin reagent, distilled water,
spoit, aluminum foil, filter paper.
Equipment
Aluminum foil, 40 mesh sieve, Stirring
rod, Maceration vessel, Blender (Panasonic),
Porcelain cup, Erlemeyer (Pyrex), Beaker
(Pyrex), Measuring cup (Pyrex, Mortar and
stamper, Dropper pipette, Tube rack, Rotary
Evaporator, Spoit injeki (Terumo Syringe), Test
tubes, Analytical scales (Sartorius),
Prosedure
1.

Collection
materials

and

processing

of

test

The material used is a spoon leaf
(Plantago major L.), which is obtained from
Tawangmangu Karanganyar, Central Java.
2.

Making spoon leaf ethanol extract
The extract of spoon leaves (Plantago
major L.) was made using the maceration
method using 96% alcohol solvent and then
concentrated with an evaporator.
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3.

Preparation of fractions from the ethanol
extract of spoon leaves
The extract of the leaf spoon (Plantago
major L.) was made using water, ethyl
acetate, and n-hexane as a solvent and then
concentrated using an evaporator.

4.

Phytochemical screening test
Phytochemical screening is carried
out to detect the presence of secondary
metabolites based on their group and as
initial information to determine which
chemical compounds have biological
activity from a plant in the form of simplicia
or extracts. Tests were carried out on the
class of alkaloid compounds, flavonoids,
polyphenols, saponins, and tannins which
were carried out qualitatively by color or
precipitation reactions.

5.

Anti-inflammatory activity test of red
blood cell membrane stabilization
method.
a.

Preparation of the required solution
1) Preparation of phosphate buffer
pH 7.4 (0.15 M) 121.5 mL of
Na2HPO4 .2H2O solution (0.15
M) mixed with 28.5 mL of
NaH2PO4 .2H2O solution (0.15
M) and sterilized by autoclaving at
115 ˚C for 30 minutes.
2) Hyposaline Preparation Hyposaline solution was made and then
sterilized by autoclaving at a temperature of 115˚C for 30 minutes.
3)
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Preparation of a series of
concentrations
of
extracts,
fractions and diclofenac Na A
mother liquor of Farksi extract was
prepared in isosalin solution (8000
ppm). Then each solution was
diluted into several concentration
series (500, 1000, 2000, 4000
ppm). Likewise with diclofenac
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Na, as much as 0.1 g of diclofenac
sodium was dissolved in 100
mL of isosalin (0.1%) at room
temperature as mother liquor. Then
the two solutions were diluted to a
concentration of 100 ppm.
4) The
maximum
absorption
wavelength was determined by
means of 1 mL of phosphate buffer
pH 7.4 (0.15 M), 0.5 mL of red
blood cell suspension, 1 mL of
diclofenac Na solution and 2 mL
of hyposalin, then incubated at 37o
C for 30 minutes. and centrifuged
at 3000 rpm for 10 minutes and
then measured at a wavelength
of 400-700 nm using a UV-Vis
spectrophotometer.
b. Preparation
suspension

of

red

blood

cell

The method of making a red blood
cell suspension by means of blood
taken from healthy volunteers (by
attaching etichal clearance) as much as
10 ml then put into a centrifuge tube
containing 10 ml of sterile alsever
solution, a mixture of blood and sterile
alsever solution is then centrifuged
at 3000 rpm for 10 minutes at 27oC,
the alsever solution is used as an
anticoagulant so that the blood does
not clot, then the supernatant formed
is separated using a sterile pipette. The
remaining sediment of blood cells is
then washed with an isosalin solution
which functions to wash the sediment
of blood cells and then be centrifuged
again. The process was repeated 4 times
until the isosalin was clear. The volume
of blood cells was measured and added
with isosalin so that a red blood cell
suspension with a concentration of
10% v / v was obtained by mixing 1 ml
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of blood plus 9 ml of isosalin solution.
the blood cell suspension was stored at
4oC if not already used [7].
1) Preparation of the test solution
The test solution (4.5 mL) consists
of 1 mL of phosphate buffer pH
7.4 (0.15 M), 0.5 mL of red blood
cell suspension, 1 mL of sample
solution and 2 mL of hyposaline.
2) Preparation of diclofenac sodium
solution Positive control solution
consists of 1 mL of phosphate
buffer pH 7.4 (0.15 M), 0.5 mL of
red blood cell suspension, 1 mL of
diclofenac Na solution and 2 mL
of hyposalin.
3) Preparation of test control solution
The test control solution consists
of 1 mL of phosphate buffer pH
7.4 (0.15 M), 0.5 mL of isosalin
solution as a substitute for red
blood cell suspension, 1 mL of
sample solution and 2 mL of
hyposalin.
4) Preparation of negative control
solution Negative control solution
consists of 1 mL of phosphate
buffer pH 7.4 (0.15 M), 0.5 mL of
red blood cell suspension, 1 mL
of isosalin solution as a substitute
for the sample solution and 2
mL of hyposalin. Measurement
of the stability of the red blood
cell membrane using a UV
spectrophotometer at a wavelength
of 560 nm (Oyedapo et al., 2010).
Calculation of the stability of red
blood cells with the following
formula:
% stability
= 100 - [Abs Test Solution - Abs
Test Solution Control Solution X
100%]
Abs Negative Control Solution
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Then test the membrane stability
activity expressed by the IC50 (Inhibitor
Concentration) parameter, namely the
concentration of the test compound
that inhibits cell membrane lysis by
50%. The IC50 value is determined
from the linear regression equation
between the sample concentration and
the percentage of membrane stability.
Linear regression equation, r table with
a confidence level of 0.95. The IC50
price is inversely proportional to the
membrane stability activity, namely the
greater the IC50 price, the smaller the
membrane stability activity, meaning
that the concentration required for
membrane stability is 50% greater.
Anti-inflammatory
test
data
is the absorbance calculation data
of the sample compared with the
control solution. Then the data will
be analyzed using statistical analysis
using the Kolmogorov Smirnov OneSample Normality Test. the aim is to
see the normality of the distribution of
red blood cell membrane stability data
and the Homogeneity Test (Levene)
which aims to see the homogeneity of
the red blood cell membrane stability
data. If the anti-inflammatory data
varies homogeneously, then the OneWay ANOVA test is continued, the
aim is to see the data on the stability
of the red blood cell membrane
between concentrations where there is
a significant difference or not. Then,
if the anti-inflammatory data differed
significantly (p ≤ 0.05), then the post
hoc test was continued.
III. RESULTS AND DISCUSSION
Result of plant determination.
Before the plants are collected,
determination is carried out first, this is done to

ISBN : 978-623-95806-0-5 (PDF)

737

International Proceedings the 2nd International Scientific Meeting on Health Information
Management (ISMoHIM) 2020
Reinforcing Health Information Management Professionals in The Industrial Revolution 4.0

APTIRMIKI

determine the correctness of the plants used and
to avoid mistakes in the collection of materials
and to avoid the possibility of mixing the
material with other plants. Plants are determined
in the Biology Laboratory of Gadjah Mada
University Yogyakarta.

Testing

Observation result

Result

Positive

Forms a stable

Positive

Saponins

foam and does
not disappear
immediately
after a drop of N

Organoleptic results of plants.
Organoleptic examination of plants carried
out at the Phytochemical Laboratory of Setia
Budi University, Surakarta. Organoleptic results
of pangotan leaf powder, ganjan, perch acid, and
muscle flour are shown in the table below.
Table 1. Organoleptic Leaves spoon
Checking type

Result

Shape

Powder

Color

Brownish green

Smell

Typical

Taste

Negative / tasteless

The yield of extract and leaf spoon fraction.
The spoon leaf powder produces a thick
brownish green extract color with a distinctive
odor with a yield of 6.79%, while the yield
of water fraction, ethyl acetate fraction, and
n-hexane fraction are 27.25%, 59.31%, and
12.61, respectively. %
Phytochemical screening test results
The phytochemical screening test was
carried out to determine the class of secondary
metabolite compounds contained in the extract.
The results of the phytochemical screening test
can be seen in table 2.
Table 2. Results of Phytochemical test
screening
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Testing

Observation result

Result

Alkaloids

Orange red color

Positive

Flavonoids

Saffron

Positive

Polyphenols

Blue

Positive
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hydrochloric acid
Tannins

Blackish blue

Positive

Results of Testing Extraction and Fraction
Activity
on
Erythrocyte
Membrane
Stabilization.
Red blood cell membrane stabilization
has been used as a method to determine antiinflammatory activity in vitro. This is because
the red blood cell membrane is similar to the
lysosome membrane [8] which can affect the
inflammatory process, so stabilization of the
lysosomal membrane is important in limiting
the inflammatory response, by preventing
the release of enzymes from the lysosomes
during the inflammatory process. Enzymes in
lysosomes released during inflammation (due to
activation of neutrophils) will produce various
disorders that can be associated with acute or
chronic inflammation. Therefore, the stability of
the red blood cell membrane against hypotonic
solution-induced disturbances can also be used
as a measure to determine lysosomal membrane
stabilization [10].
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Table 3. Erythrocyte membrane stabilization against spoon leaf extract and fraction

Concentration
(ppm)

4000

2000

1000

500

Sample

Absorption of
Test Solution

Absorption
Control Solution
Test

% Membrane
stability

Extract

0.016

0.007

86.95

Water fraction

0.065

0.063

95.65

Ethyl acetate

0.034

0.032

97.10

N-hexane fraction

0.044

0.043

98.55

Extract

0.021

0.002

72.46

Water fraction

0.068

0.064

94.20

Ethyl acetate

0.036

0.033

95.65

N-hexane fraction

0.045

0.043

97.10

Extract

0.029

0.004

63.76

Water fraction

0.069

0.064

92.72

Ethyl acetate

0.039

0.033

91.30

N-hexane fraction

0.048

0.044

94.20

Extract

0.038

0.005

52.17

Water fraction

0.071

0.063

88.40

Ethyl acetate

0.043

0.034

86.95

0.052

0.044

88.40

fraction

fraction

fraction

fraction
N-hexane fraction

From the data obtained the results of the%
stability of the red blood cell membrane from
the extract, water fraction, ethyl acate fraction
and n-hexane fraction. The above results
showed that the above plants had the potential
for anti-inflammatory activity, therefore it was
continued with the IC50 calculation. Table

4 shows the results of% stability of red blood
cell membranes, from the results obtained, the
IC50 value was determined by means of linear
regression. The linear regression results of%
red blood cell membrane stability from the
extract, water fraction, ethyl acetate fraction and
n-hexane fraction can be seen in Table 4.
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Table 4. Linear Regression of Red Blood Cell
Membrane Stability.
Sample

Linear Regression

IC50 results

Extract

Y = 0.0092x + 51.539

167,282 ppm

Water

Y = -2,323x + 98.55

20.89 ppm

Y = -3.48 + 101.45

14.78 ppm

Y = -3,335x + 102,9

15.86 ppm

fraction
Ethyl
acetate
fraction
N-hexane
fraction

The stability of human red blood cells can
be seen when the red blood cells are induced by
a hypotonic solution. This causes the formation
of oxidative stress which can disrupt the stability
of the biomembrane. Oxidative stress can lead
to oxidation of lipids and proteins, leading to
membrane damage characterized by hemolysis.
The size of the hemolysis that occurs in the red
blood cell membrane induced by a hypotonic
solution is used as a measure to determine antiinflammatory activity [11].
Results of data analysis
The results showed that the concentration
of 4000 ppm ethanol extract 96% of spoon
leaves was able to stabilize the red blood cell
membrane. At a concentration of 4000 ppm
showed the greatest stabilization ability, namely
97.10%. Whereas at a dose of 500 ppm showed
the smallest stability ability, namely 89.85%.
This shows that the greater the concentration,
the greater the ability of red blood cell stability.
This is also proven by statistical analysis, for the
initial analysis, a normality test was carried out
using the Kolmogorof-Smirnov method to see the
distribution of data on the percent stability of red
blood cell membranes of diclofenac sodium at a
concentration of 100 ppm and spoon leaf fraction
at a concentration of 500, 1000,2000,4000
ppm.. The results of the analysis showed that all
treatment groups were not normally distributed
740
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so that the Kruskal-Wallis test was continued.
Then proceed with the homogeneity test with
the Levene method to see the percentage of red
blood cell membrane stability data. Diclofenac
sodium at a concentration of 100 ppm and
spoon leaf fraction at a concentration of 500,
1000,2000, 4000 ppm., The results showed
that the treatment group was not distributed
homogeneously (p. ≤0.05) then proceed with
the Kruskal-Wallis test. Furthermore, the LSD
test (Least Significant Difference) was carried
out using the LSD method. The results showed
that the treatment group was not distributed
homogeneously (p≤0.05), then it was continued
with the Kruskal-Wallis test. Furthermore,
the LSD test (Least Significant Difference)
was carried out using the LSD method. The
results showed that the treatment group was
not distributed homogeneously (p≤0.05), then
it was continued with the Kruskal-Wallis test.
Furthermore, the LSD test (Least Significant
Difference) was performed using the LSD
method.
The different concentrations in the treatment
of spoon leaf fraction significantly proved that
increasing the concentration would provide a
significant increase in its ability to stabilize red
blood cell membranes which was referred to as
the positive control ability (diclofenac sodium)
at a concentration of 100 ppm to stabilize the red
blood cell membrane.
IV. CONCLUSION
The IC50 value for the stability of the red
blood cell membrane was 167.282 ppm in the
spoon leaf extract and the IC50 value for the
stability of the red blood cell membrane gave
an IC50 value of 20.89 ppm from the water
fraction, the IC50 value for the stability of the
red blood cell membrane is equal to 14.78ppm
in the ethyl acetate fraction and the IC50 value
for the stability of the red blood cell membrane
was 15.86 ppm in the n hexane fraction. IC50
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is the concentration which can inhibit 50% of
inflammation formation. The IC50 value is
often used to test for inhibition of inflammation
formation. The smaller the IC50 value, the more
effective the sample is in inhibiting inflammation
formation.
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