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Introduction:

Antioxidants are compounds thaf can inhibit the oxidation reaction, to scavenge free
radicals and highly reactive molecules. Green algae is the largest division consisting of
more than 500 genera and about 15,000 species. Spirogyra sp. is an example of species
that lives in freshwater. This study aims to determine the antioxidant activity as scavenger
free radicals of the ethanol extract of green algae Spirogyra sp. by using DPPH (1,1-
diphenyl-2-pikrilhidrazil).

Materials and Methods:

Ethanol extract prepared from the powder of green algae Spirogvra sp. by maceration
method. Trials of antioxidant activity in DPPH visible spectrophotometry. Gallic acid used
as a positive control. The free radicals scavenging expressed with ESsq. Based on the data,

ESso ethanol extract of Spirogyra sp and gallic acid were analyzed with SPSS 16.0
correlation.

Results:

The result showed that ethanolic extract of Spirogvra sp. have activity as scavenger free
radicals. The ESso value of Spirogvra sp. was (92,83 + 0,58) pug/ml and then the positive
control, gallic acid was (0,73 + 0,04) ug/ml.

Conclusion:

Based on statistical analysis, the ESso value of gallic acid and ethanolic extract of
Spirogyra sp. are significantly difference.

Keywords: Spirogyra, green algae, gallic acid, DPPH, antioxidant
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ABSTRACT

Antioxidants are compounds that can inhibit the oxidation reaction, to scavenge free
Radicals and highly reactive molecules. Green algae is the largest division Consisting of
more than 500 genera and about 15,000 species. Spirogyra sp is an example of s pecies that
lives in freshwater. This study aims to Determine the antioxidant activity as scavenger free
Radicals of the ethanol extract of green algae Spirogyra sp by using DPPH (1, 1-diphenyl-2-
pikrithidrazil),

Ethanol extract prepared from the powder of green algae Spirogyra sp by maceration
method. Trials of antioxidant activity in the DPPH visible spectrophotometry. Gallic acid
used as a positive control. The free Radicals scavenging Expressed with ES sy Based on the
data, the ESs)  ethanol extract of Spirogyra  spand  gallic  acid were
Analyzed with SPSS 16.0 correlation.

The result Showed that Ethanolic extract of Spirogyra sp have activity as scavenger
free Radicals. The ES sqvalue of Spirogyra spwas (92.83 + 0.58) mg / ml and then the
positive control, gallic acid was (0.73 + 0.04) mg / ml.

Based on statistical analysis, the ES s, value of gallic acid and Ethanolic extract
of Spirogyra sp are Significantly difference.

Keywords: Spirogyra sp, Green algae, gallic acid, DPPH, antioxidant

Introduction

Free radical is one of the causes of cell or tissue damage which causes the
degenerative disease, autoimmune disease and cancer (Sadikin, 2001). Free radicals are
formed in the body due to side products of metabolic processes or because of exposure

through inhalation and spread throughout the body.

The human body has a system of antioxidant to ward off free radical reactivity that
continuously formed by the body. The damage caused by free radicals is essentially caused
by the amount of reactive oxygen compound exceed the amount of antioxidant in the body
(Winarsi, 2007). The damage can be prevented if there is supply of exogenous antioxidant.
By the acquisition source there are two kinds of antioxidants namely natural antioxidant and
synthetic antioxidant (Dalimartha dan Soedibyo, 1999). Synthetic antioxidants such as Butyl
Hydroxy Aniline (BHA), Butyl Hydroxy Toluene (BHT) and Propyl Galat have it drawbacks

it caused exposure time can increase the occurrence of live damage and carcinogenic.



Weaknesses that contained in synthetic materials should be reduced to finding a natural
antioxidant compound with high activity and side effects as low as possible (Pourmorad dkk,
2006). Natural ingredients are the main source of natural antioxidant compounds that contain
different antioxidants such as carotenoids, vitamins, phenolic compounds, flavonoids,
glutathione, and endogenous metabolite that function as antioxidants singlet and triplet, anti
dot to free-radical, and enzyme inhibitors (Zhang dan Hamauzu, 2004).

Melatonin and phenolic compounds have antioxidant activity. The Antioxidant
counteract directly the oxygen radical and nitrogen such as superoxide (O ;), hydroxyl
(*OH), and nitric oxide (*NO). The chemical content of green algae are melatonin compound
(Hardeland, 2003), carotenoid, phenolic compounds, phycobiliprotein
pigment, polysaccharides, and unsaturated fatty acids (Shalaby, 2011).

So far, the use of algae as a trade commodity or raw industry material is still relatively
small when compared to the diversity of algae that exist in Indonesia. Whereas chemical
component contained in the algae is very beneficial to the food industry raw material,
cosmetic, pharmaceutical and others (Putra, 2006). Therefore green algae is require to
optimization the function.

There are various species of green algae that exist in Indonesia. The habitat
differences led to the differences in the antioxidant activity of green algae species. Spirogyra
sp is example of species which is live in freshwater. Therefore, it is necessary to provide
activity test the antioxidant ethanol Extract of Spirogyra sp with DPPH method. This method
is simple, fast, and easy to activity screening of radical capturing of some compounds, in
another hand this methods was proved to be accurate, reliable and practical

(Prakash er al., 2001).

Research Method

Material and Equipment

Spektrofotometer UV-Vis (Shimadzu UV PharmaSpec 1700). Spirogyra sp which was
obtained from Ketandan Village, North Klaten, on March 2013, the melatonin standard
(Calbiochem), gallic acid standards (Sigma), tanat acid standard (Merck), quercetin standard
(Merck), ethanol pa (Merck), and DPPH (Sigma).



Research Procedure
Main Ingredient Preparation

Green algae Spirogyra sp was put in a container that filled with water and allowed to
stand for 12 hours of irradiation phase and 5 hours in the darkness phase. Then was dried
with a dryer cupboard for 46 hours at a temperature of 40° -50° C. Green algae that has been
dried proceed become a powder and then was sieved with a sieve number 40 to obtain a

uniform powder size.

Determination of Moisture Content
Water content of Green algae powder was determined by Moisturizer Halogen

Analyzer tool.

Manufacturing of Ethanol Green Algae Spirogyra sp Extract
Total of 250.0 grams of powder was vut into the petroleum ether. In the next step the
powder was macerated with ethanol for 24 hours, and filtered with a Buchner funnel and the

filtrate obtained was concentrated by vacuum rotary evaporator.

Determination of Drying Extract

2.5 grams of extract was brought into the crucible. The crucible which was already
contains extract was heated in an oven at 110°C for 2 hours to obtain a constant weight. After
completion of the process, then the crucible was inserted into eksikator, was allowed to cool

and then weighed.

Determination of Extract Ash Levels
2.5 grams of extract was brought into the crucible. Porcelain crucible was inserted in a

furnace, and then heated at 600° C for 8 hours to ashes.

The Qualitative Test for Antioxidant Compounds
Polyphenols test
Number of samples were dissolved in 96% ethanol, were added FeCl ; 1% as much as

3 drops when color green, blue or black arise it shows the presence of polyphenols.



Alkaloid test
Number of samples were dissolved in 96% ethanol, were added 3 drops of
Dragendorff reagent. If using Dragendorff reagent it will form precipitate with brownish

orange color, it means the extract has alkaloids contain.

Flavonoids test
0.5 ml of sample solution was dropped on filter paper and allowed to dry. The dried
droplet was steamed by ammonia. The color was change from pale yellow to intense yellow it

means they have flavonoids.

Tannins test

Numbers of samples were dissolved in 96% ethanol, the solution was added a solution
of 2% NaCl (1 ml), if there is sediment then filtered through filter paper. The filtrate was
added 1% (5 ml) gelatin solution when there is sediment it means it has the tannin or tannin

substance.

Capturing Activities of Free Radical Test by Quantitative and DPPH Method
Determination of Operating Time

Respectively of 1.0 ml of sample solution of ethanol Spirogyra sp extract and control
positive Gallic acids were added with 1.0 ml DPPH 0.15 mM. Absorbance was observed for

0-120 min at a wavelength of 517 nm.

Determination of the wavelength of the maximum absorbance

Respectively of 1.0 ml of sample solution of ethanol Spirogyra sp extract and
positive control of Gallic acid 1 mg / ml were added 1.0 ml DPPH 0.15 mM. It was kept in
the dark until the Operating Time, and then absorbance was observed at a wavelength of 450-
650 nm. Determination of the wavelength of maximum absorbance was also performed for

negative control.

Measurement of absorbance of the solution
1.0 ml of each samples solution and the positive control solution of various
concentrations of Gallic acid were added with 1.0 ml of DPPH solution, the solution was then

stored in a dark place until the Operating Time. The measurement absorbance was read



at Operating Time and wavelength at maximum absorbance which has been obtained, as a

blank was used the absolute ethanol p.a.

Data Analysis

The absorbance data was calculated for the percentage of capture of free radical.
Percentage data of free radical captured which had obtained and concentrations of compound
test, then was followed by made a linear regression equation to determine the price
of ES 5o (effective scavenging) which is the concentration of test compound that is capable for
capturing free radicals by 50%. From Price of ES 5 was analyzed statistically with normality

test and homogeneity of data with 95% confidence level.

Results and Discussion

The powder of green algae which had experience on the drying process is necessary to
define the water content in order to determine the water content in the powder. The quality
requirement of powder water content should not be more than 10% (DepKes RI, 1995). The
moisture content of Spirogyra sp was of 7.09%. Water contents of each powder had qualified
for the moisture content which was no more than 10%.

Determination of extract drying shrinkage has aim to allow the maximum limits
(range) of the amount of the compound which was lost in the drying process. The drying of
extract shrinkage should not be more than 10% (DepKes RI, 2008). According the research
result, the drying shrinkage of Spirogyra sp extract was 9.59%. All drying shrinkage of each
extracts had qualified for the quality of the drying shrinkage of extract which was no more
than 10%.

Determination of ash content extracts was aim to provide an overview of the internal
and external mineral content that derived from the initial process up to the extract
constructed. The value or ranges that allowed which is associated with purity and

contamination (Emilan et al, 2011). Ash content of Spirogyra sp extract was 6.52%.



Table 1. Qualitative results Test of the antioxidant compounds

Qualitative

test Sample Reagent Theory Result Conclusion
blue-black
ol s |+ . 3 .
Eolyphenol Error acid Bel3 complex green, | oomnlex +
purple, blue or =
solid black blackish green
Spirogyra sp complex +
§ ! misl 2
Alkaloids ; Dragendorff brownish brovt st orange
Melatonin precipitate +
orange :
o brownish orange
Spi § precipitate o
pirogyra sp precipitate i+
Flavonoids Ammonia i i
Quercetin vapor mtellllswe intensive yellow +
- yellow
Spirogyra sp no color change -
Tannins Yoblat |
Acid Tannates 1% gelatin Endapan | White precipitate

Spirogyra sp

green precipitate

For the testing of capturing free radical activity of green algae Spirogyra sp extracts
was performed by using DPPH method. The consideration of the method was because the
preliminary test with the capturing activity of free radical was used DPPH reagent; the
sample was able to capture the DPPH free radical which was marked with a reduction of
DPPH purple color. The DPPH method is one of the most common methods that used to
evaluate the antioxidant activity, particularly for phenol compound or
polyphenol. (Yamaguchi et al, 1998). The reduction on the intensity of the color was due to
reacting of radical molecules 1,1-diphenyl-2-pikrilhidrazil with one of hydrogen atom that
was released by the sample so that it was constructed the 1,1-diphenyl-2- pikrilhidrazin
compound with yellow stable. The phenolic compound which was contained in the sample
was loss of H atom it will be forming as a new free radical which is stable and not reactive
because of the resonance effect of the aromatic core.

The carly stage of testing compounds by using visible spectrophotometry was to
determine the operational time (operating time). At the time of operation was showing that
the optimal DPPH had reacted with the test compound. Base on the study, the Gallic acid
showed a steady uptake in the minute 83 up to minute 97, and a solution of ethanol Spirogyra
sp extract in the minute 52 up to minute 75.

The next stage was the determination of the maximum absorbance wavelength. The
wavelength of maximum absorbance that used was the wavelength of maximum absorbance
of DPPH negative control, because in principle the absorbance which was measured was the

absorbance of DPPH solution which did not react with antioxidant co mpounds.



Theoretically the wavelength of absorbance for DPPH solution is 515-517 nm. Base
on the study, it was obtained the wavelength of maximum absorbance DPPH of positive
control for Gallic acid with 1 mg / ml concentration, the ethanol Spirogyra sp extract with a
50 ug / ml concentration, respectively were 515.4 nm; 515.6 nm.

In testing of the free radical activity of negative control was always read the
absorbance before reacting DPPH by sample and the positive control. This was because to
avoid shifting the DPPH absorbance values due to the effect of storage and other
influences. In addition, the negative control value will affect to the calculation of percent
capture of free radicals. DPPH concentration used was 0.15 mM with absorbance values for
antioxidant  activity test positive of control Gallic acid, ethanol Spirogyra sp
extract respectively 0.812; 0.796. Test solution with the concentration of each was added a
solution of 0.15 mM DPPH allowed to stand in a dark place during operating time, and then
was tested the activity of free radicals capture on the wavelength of maximum absorbance of
the negative control. The comparison of the amount of DPPH solution and test solution was
L:1 (v/v).

To compare the capture activity of free radical DPPH between positive control Gallic
acid and ethanol Spirogyra sp extract was used a potential parameter of capture of free

radical activity. The activity parameter of Capture of free radical that used was ES 5,

Table I I. Percent capture of free radical and ES ;5 Gallic acid value

Capture Activities of Free Radical DPPH (%)
025 | 050 | 0.75 1.00 | 1.25 1.50 Linear Regression ES . (ug/
No. R count - :
ug/ | ug/ ug / ug/ ug / ug/ Equation ml)
ml ml ml ml ml ml
1 3522 | 3990 | 5332 | 56.28 | 66.38 | 7537 | 09911 * | x+ y = 32.3600 26.0967 0.74
2 33.87 | 45.57 | 51.72 | 57.88 | 65.52 | 75.12 | 09948 * | x+ y=31.1154 27.7207 0.72
3 3571 | 4470 | 5148 | 57.76 | 6638 | 74.26 | 0.9988 * | x+ y=30.1794 28.6413 0.71
4 33.25 | 37.93 | 50.25 | 58.00 [ 65.15 | 73.40 | 0.9956 * | x+y=33.161123.9807 (.78
5 33.87 | 45.81 | 5148 | 57.27 | 65.15 | 75.25 | 0.9952 * x+y=230.9383 27.7340 0.72
Mean + LE ' 0.73 + 0.04
CV 4.11%

* R count> R table




Table I1I. Percent capture of free radical and ES s, ethanol Spirogyra sp extract value

Capture Activities of Free Radical
DPPH (%) i )
Linear Regression ES o (ug/
No. 100 125 R .
25ug | 50ug | 75ug Equation ml)
j ug / ug /
/ ml /ml / ml
ml ml
1 20.23 | 32.04 | 41.08 | 52.76 | 65.45 | 0.9985* | y=0.4446 x + 8.964 92,30
2 1935 | 31.53 | 41.96 | 52.14 | 64.95 | 0.9991 * | y=0.4472 x + 8.443 92.93
3 20.23 | 32,66 | 41.21 | 52.39 | 6520 | 0.9981 * | y=0.4386x +9.437 92.48
4 19.47 | 32.04 | 41.33 | 52.01 | 64.45 | 0.9988 * | y=0.4397 x + 8.881 93.52
5 19.97 | 31.66 | 42.08 | 52.01 | 64.82 | 0.9991 * | v =0.4402 x +9.093 92.93
Mean + LE 92.83 + 0.58
CV 0.51%

* R count> R table

Table above can be seen that the greater the concentration, causes the greater the
percent of free radical DPPH captured. Percent of the data capture of the radical DPPH at
different concentrations can be calculated the value of the ES sy ES 59 average positive
control of Gallic acid and ethanol Spirogyra sp extract were respectively 0.73 ug / nil
and 92.83 ug / ml.

ES 59 value inversely proportional to the ability of compound to capture free radical
DPPH, the smaller £S 5, the greater the ability of a compound to capture free radical by 50%.

Data of ES s5p positive control Gallic acid, ethanol Spirogyra sp extract then were
analyzed statistically with 95% confidence level. statistical test showed a significant
difference between an capturing of free radical between positive control of Gallic acid and

ethanol Spirogyra sp extract therefore they have a difference of antioxidant activity.

Conclusion

Capture free radical activity of ethanol Spirogyra sp extract was weaker than Gallic
acid indicated by ES50 price of ethanol Spirogyra sp extract (152.19 + 6.11) ug / ml was
greater than Gallic acid (3.66 + 0.43 ) ug / ml. There was a significant ES50 price difference
between the Spirogyra sp, and Gallic acid
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