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Abstract. This study aims to analyze the antioxidant activity of Chlorella vulgaris for used as an
antioxidant cream. The method used in this study is the DPPH method to measure the antioxidant activity
of chorella vulgaris cream based on the IC50 value and the BSLT method for determining toxicity for
cosmetic use. The result was that Chlorella Vulgaris cream had an IC50 value of 127 pg / mL with an
antioxidant activity of 61.90%. As a control cream without the addition of Chlorella Vulgaris showed an
1C-50 value of 79,423 pg /mL with antioxidant activity of 3.46%. Chlorella Vulgaris cream has a very high
antioxidant activity compared to the control cream without the addition of Chlorella Vulgaris. Chlorella
Vulgaris cream can be used as an anti-aging cream based on the LC50 value is non-toxic and has a pH of
5.5 and after storage the pH is 6.5 according to the pH of the skin, so it is safe to apply.
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1. Introduction
The development of the times is so fast along with the increasingly dense human activity that causes
many cases of premature aging that occur at a relatively young age of around 20 years. This premature
aging is caused by 2 factors, namely external factors, including pollution, cigarette smoke, sunlight,
and the effects of an unhealthy lifestyle. And intemal factors, including genetics, insufficient
nutritional intake, and prolonged illness and loss of supporting tissue under the skin (subcutancous
tissue), stress, gravity, facial movements, obesity which can produce free radicals [1].

A free radical is an atom or molecule that is highly reactive with unpaired (unstable)electrons, by
attacking and binding the electrons around it. Free radicals that are produced in excess in the skin will
damage collagen in skin cell membranes, so that the skin lacks elasticity and causes wrinkles or aging
2]

Chemical compounds that can counteract free radffil (peroxide) reactions on the skin are
compounds that contain antioxidants [3]. Antioxidants can donate one or more eclectrons to free
radicals, so that these free radicals can be reduced and do not damage body cells [4].

Antioxidant compounds can be found in nature, one of which has the active conffonent is
microalgae such as the phytoplanton Chorella vulgaris. Chlorella wvulgaris contains secondary
metabolites such as flavonoids and phenolic which have activity as an anti-oxidant [5] [6]. Chlorella
vulgaris also has a high content of fatty acids which can act as antioxidant compounds [7].

Content from this work may be used under the terms of the Creative Commons Attribution 3.0 licence. Any further distribution
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Published under licence by IOP Publishing Ltd 1




WEAST 2020 T0P Publishing
Journal of Physics: Conference Series 1899 (2021) 012030  doi:10.1088/1742-6596/1899/1/012030

Chlorella vulgaris, which has active components such as antioxidants, can be used as the main
ingredient in cream preparations. Not only the ingredients used in the manufacture of anti-aging
creams are dangerous, but the solvents used usually come from organic solvents such as n-hexane
which can be toxic when applied to the skin [8].

Avocado seeds can be said to be a natural solvent that is safe and environmentally friendly,
because they are still used as waste by the community and there is no use even though avocado seeds
contain lots of vitamins and fatty acids [9].

A natural solvent alternative that is safe to use to extract secondary metabolites is a solvent from
avocado seed oil using the sonication method. Sonication is an extraction method that uses sound
energy which can increase the mass transfer rate in tissues and facilitate the transfer of active
compounds from cells to the solvent [10]

2. Material and Methods
The tools and materials used in this research were Chlorella vulgaris powder, avocado seed oil,
stearic acid, distilled water, glycerin, triethanolamine, propylenglycol, nipagin, nipasol, phantenol,
beaker, stirring rod, magnetic stirrer, pestle and mortar, digital scales, cream pot, pipette, Brookfield
viscometer, pH meter, FTIR Prestige-21 Shimadzu, and Gas Chromatography-Mass Spectrometri.

2. Iiscosity and pH Test of Chlorella vulgaris cream

Viscosity was measured using the Brookfield Viscometer. The sample was put into a film tube,
then let stand for 30 minutes at 25°C. The spindle used is spindle number 7 with a rotating speed of 50
pm for 15 minutes. The viscosity value is listed on the screen.

for pH test, At first, standardization was carried out by dipping the pH meter electrode into a
standard pH ofp.86 and washing it with distilled water. Then 1 gram sample was diluted with Etilled
water (1:10). The pH meter electrode part is inserted into the sample that has been diluted and the
number that appears on the screen is the pH value.

2.2 Antioxidant Activity Test of Cream Preparations [11]

We weighed 0.0079 grams of DPPH, put it in a 50 mL volumetric flask and then added up to 50
mL of pro-analysis methanol and obtained DPPH with a concentration of 0.4 mM. Weighed 0.05
grams of pro-analysis vitamin C, put it in a volumetric flask and then added up to 5 mL of pro-analysis
methanol as antioxidant control.

The cream preparation from the microalgae extract was weighed as much as 0.05 gffms and
dissolved in pro-analysis methanol up to 5 mL (5000 ppm mains solution). Several series of standards
were created in concentrations of 20, 40, 80, 160 and 320 §§m. Entered 0.02; 0.04; 0.08; 0.16 and 0.32
mL into the volumetric flask. To each volumetric flask, 1 mL of 0.4 mM DPPH solution was added
pro-analysis methanol. The volunfg)is sufficient to 5 mL, then the solution is shaken and stored at
room temperature for 30 rfgfhutes, then the absorption is measured at a maximum wavelength of 515
nm. As a positive control, vitamin C was used as a comparison. Antioxidant activity was expressed in
percent of DPPH immersion. The amount of antioxidant power is calculated by the formula:

(Absorban kontro-Absorban sampe ) | 100 %

Antioxsidant = Absorban kontrol

Information :
Control: Solvent + DPPH
Sample: Solvent + DPPH + sample

The principle of decreasing the absorbance value is used to determine the antioxidant capacity of a
compound. The results of the DPPH method are generally made in the form of IC50 (Inhibitor
Concentration 50), which is defined as the concentration of the sample solution that will reduce DPPH
activity by 50%. The greater the antioxidant activity, the smaller the IC50 value [12]

[¥]
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Specifically, a compound is said to be a very strong antioxidant if the IC50 value is <50 ppm, it is
strong if the IC50 value is between 50-100 ppm, moderate if the [C50 value is between 101-150 ppm,
and 1s weak if the IC50 value is> 150 ppm [13]

2.3 FTIR Analysis
The anti-aging cream from Chlorella vulgaris was then analyzed using Prestige-21 Shimadzu
FTIR (Fourier Transform Infra Red) to determine the presence of functional groups.

3. Result and Discussion

3.1 Viscosity and pH of Chlorella vulgaris cream

The production of anti aging cream mixing the ingredients that are soluble in the water phase
into the ingredients that are soluble in the fat phase by heating and stirring [13]. oil phase (avocado oil
and Chlorella vulgaris powder, stearic acid, triethanolamine) and water phase (aquades, nipagin,
nipasol).

Chlorella vulgaris cream has a pH of 5.5 and after being stored for a month the pH becomes
6.5. This pH is still classified as safe for the skin because it is in accordance with the skin's pH which
ranges from 4.5 to 6.5.

Viscosity is tested to determine the thickness of a cream. Chlorella vulgaris cream has a
viscosity value of 15,200 Cps. this figure corresponds to the thickness of the cream to be applied to the
skin so that it easily absorbs and enters the stratum corneum.

3.2 Antioxidant Activity of Chlorella vulgaris cream

The results showed that Chlorella Vulgaris cream had an IC50 value of 127 pg / mL with
antioxidant activity of 61.90%. As a control cream without the addition of Chlorella Vulgaris showed
an IC-50 value of 79,423 pg / mL with antioxidant activity of 3.46%. Chlorella Vulgaris cream has
very high antioxidant activity compared to control creams without the addition of Chlorella Vulgaris.

Cream IC 50 (ppm) Category
C 79423.3333 very weak
M 127.4363 medium

Chlorella vulgaris @@ntains secondary metabolites such as flavonoids, phenolics, saponins, steroids
and triterp@bids [5]. Flavonoids have the ability to scavenge free radicals and inhibit lipid oxidation
[14] [15]. Phenolic compounds have the ability to donate hydrogen, so the antioxidant activity of
phenolic compounds can be generated in the neutralization reaction of free radicals that initiates the
oxiBtion process or at the end of the chain radical reactions that occur [16]. The antioxidant activity
of phenol and flavonoid components by reducing free radicals depends on the number of hydroxy
groups in the molecular structure [17]

3.3 FTIR

From the FTIR spectrum of control cream (without the addition of Chlorella vulgaris) with
the spectrum of Chlorella vulgaris cream, it can be seen that there is an erosion in wave numbers
1219.01 and 1080.14. It is predicted that there is a reaction in the C-O bond
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Figure 1. Speketrum of Cream

4. Conclusion

Chlorella vulgaris has proven antioxidant power when the control cream is added Chlorella vulgaris
can incr@}e the antioxidant value from fat to moderate. Chlorella vulgaris cream has a pH that
matches the skin and its viscosity is able to absorb into the layer of the stratum corneum.

References

Muliyawan, D., dan Suriana, N. 2013. A4-Z tentang Kosmetik. Jakarta: PT Elex Media
Komputindo : 16-17

Lung, J. K. S dan Destiani, D.P, 2018, Uji Aktivitas Antioksidan Vitamin A, C, E dengan
metode DPPH, Farmaka, 15(153)

Kikuzaki, H., dan Hisamoto, M, 2012, Antioxidants Properties of Ferulic Acidand Its Related
Compound, J. Agric.Food Chem, 50 : 2161- 2168.

Sayuti, K. dan R. Yenrina. 2015. Antioksidan Alami dan Sintetik. Andalas University Press,
Padang.

Adhoni,S.A., Thimmappa,S.C. dan Kaliwal. 2016, Phytochemical Analysis and Antimicrobial
Activity of Chlorella vulgaris Isolated from Unkal Lake. Journal of Coastal Life Medicine,
4 (5):368-373.

Meshram, S. S., Itankar, P. R., dan Patil, A.T., 2013, To Study Antidiabetic Activity of Stem
Bark of Bauhinia Purpurea Linn. Journal of Pharmacognosy and Phytochemistry, 2(1):
171-175.

Putri T W, Raya [, Natsir H and Mayasari E 2018 Chlorella sp : Extraction of fatty acid by using
avocado oil as solvent and its application as an anti-aging cream Journal of Physics 979




WEAST 2020 T0P Publishing
Journal of Physics: Conference Series 1899 (2021) 012030  doi:10.1088/1742-6596/1899/1/012030

[8] Pratiwi AR, Syah B, Hardjito L, Panggabean LMG, Suhartono MT. 2009. Fatty Acids Synthesis
by Indonesian Marine Diatom, Chaetoceros gracilis. Hayati J. Biosci. 16(4): 151- 156.

[9] Prasetyowati , Retno Pratiwi, dan Fera Tris O, 2010, Pengambilan Minyak Biji Alpukat
(Persea Americana Mill) Dengan Metode Ekstraksi, Jurnal Teknik Kimia, 2 (17) :
34-39

[L0] Putri T W, Rajab, R.A., and Raya I, 2019 The Potential Of Chlorella Vulgaris And
Avocado Seed Oil As Anti-Aging Cream Material, International Journal Of
Scientific & Technology Research, 8 (10) : 2277-8616

[L1] Swastika, A., Mufrod, Purwanto, 2013, Antioxidant Activity Of Cream Dosage Form
Of Tomato Extract (Solanum Lycopersicum L.), Traditional Medicine Journal,
18(3): 132-140

[12] Alissya, S., Mufrod dan Purwanto, 2013, Antioxidant Activity of Cream Dosage Form
of Tomato Extract (Solanum Lycopersicum L.), Trad Med.J., 3(18) : 132-140

[13] Molyneux, P., 2004, The Use of the Stable Free RadicalDyhenylpicrylhydrazil (DPPH)
for Estimating Antioxidant Activity., J. Sci. Tech., 26 :211-219

[L4] Banjarnahor, S., dan Artanti, N., 2014. Antioxidant properties of flavonoids.

Medical Journal of Indonesia, 23(4), 239-244. doi:10.13181/mji. v23i4.1015

[15] Treml, J., & Smejkal, K., 2016, Flavonoids as potent scavengers of hydroxylradicals.
Food Science and Food Safety, 15, 720-738. doi: 10.1111/1541- 4337.12204.

[16]. Yuhernita and Juniarti M, 2011 Analisis Senyawa Metabolit Sekunder Dari Ekstrak
Metanol Daun Surian Yang Berpotensi Sebagai Antioksidan, Sains, 15 : 48-52

[L7] Zuraida , Sulistiyani , Dondin Sajuthi dan Irma Herawati Suparto, 2017, Fenol,
Flavonoid, Dan Aktivitas Antioksidan Pada Ekstrak Kulit Batang Pulai (Alstonia
Scholaris R.Br) (Phenolics, Flavonoids, And Antioxidant Activity Of Alstonia
Scholaris R.Br Stem Bark Extract ISSN: 0216-4329, Penelitian Hasil Hutan, 35 (3)
1211-219




Antioxidant Activity of Chlorella vulgaris Used As an
Antioxidant Cream

ORIGINALITY REPORT

16, 12+ 6 3

SIMILARITY INDEX INTERNET SOURCES PUBLICATIONS STUDENT PAPERS

PRIMARY SOURCES

www.orientjchem.org 6
Internet Source %
jpst.or.id 2

Internet Source %

Yetri Elisya, Harpolia Cartika, Adin Hakim. 20/

0

"Sunscreen Cream Formulation from Corn
Cob Extract (Zea maysM/em> L.) and Robusta
Coffee Bean Extract (Coffea canephora Pierre ex
A. Froehner)", Asian Journal of Applied Sciences,

2020
Publication
karyailmiah.unisba.ac.id
Interr%gt Source 2 0/0
Urip Harahap, Aminah Dalimunthe, Triana 7
%

Hertiani, Mahatir Muhammad, Nasri, Denny
Satria. "Antioxidant and antibacterial activities of
ethanol extract of Vernonia amygdalina Delile.
Leaves”, AIP Publishing, 2021

Publication




www.researchgate.net

Internet Source

T4

Muhamad Sahlan, Nur Rizka Alia Hapsari,
Kartika Diah Pratami, Apriliana Cahya Khayrani
et al. "Potential Hepatoprotective Effects of
Flavonoids Contained in Propolis from South
Sulawesi Against Chemotherapy Agents", Saudi
Journal of Biological Sciences, 2021

Publication

~

T4

etheses.uin-malang.ac.id

Internet Source

T4

smujo.id

Internet Source

T4

text-id.123dok.com

Internet Source

—
S

T4

repository.ubaya.ac.id

Internet Source

~
—~

<7%

Exclude quotes On Exclude matches < 5 words

Exclude bibliography ~ On



