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Qbstract. The study aimed to analyze the fatty acid content of Chlorella sp crude extract by
using avocado oil solvent and determining the effectiveness of fatty acids Chlorella sp as the
anti-aging cream. The extraction of fatty acids from Chlorella sp using avocado oil as a solvent
with three ratios were 1:10, 1:20 and 1:25 w/V. The highest lipid content was obtained at 1:20
w/V (gram microalgae: mL avocado oil) yielding 52.73%. Crude extracted were analysis by
GC-MS and FTIR, and skin condition was determined by skin analyzer. The effectiveness test
of Chlorella sp cream was applicated on the face of the panelists aged 20-60 years. From 10
panelists, the applied of Chlorella sp cream was 90% increased on the facial skin yielded
moisture and oil content, 70% repair the skin structure. The composition of fatty acids
Chlorella sp extract was palmitic acid, linoleic, oleic and stearate. Fatty acids crude extract of
Chlorella sp can improve the effectiveness of anti-aging cream. The cream from Chlorella sp
was more effective than the cream without containing microalgae. This is very promising
because it is alternative to organic solvents i.e. green chemistry.

1. Introduction

Human skin will dry up when aged 25 years and over. This is due to the dense activity, UV exposure,
pollution, and cosmetic usage, resulting in the decrease of oil gland and sweat production on the skin,
with the result that the water within the skin becomes more volatile [1] Moreover, the factor of
increasing age will reduce the thickness of the dermis layer. This condition occurs which does elastin
and collagen fibres is loss in the skin [2]

Many research studies have found that ingredient in anti-aging cream is a moisturizing.
Moisturizers are a product designed to restore and maintain optimal hydration at the stratum corneum.
Moisturizers contain lipids such as triglycerides and mineral oils [3].

Currently, the main producers of fatty acids are marine microorganisms that are microalgae such as
phytoplankton. The phytoplankton synthesizes omega-3 and omega-6 fatty acids which include EFA
(Essential Fatty Acid) and DHA (Docosahexaenoic acid). EFA and DHA serve as an energy source,
maintain the body heat loss, prevent skin from drying and peeling and protect tissues and other organs
[4].

Phytoplankton contained fatty acid were needed by human skin such as Palmitic Acid, Stearate
acid, Oleic acid, and Linoleic acid. Phytoplankton also possesses several advantages that are abundant
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as natural resources, not dependent on climate and weather, fast-growing time that can be harvested
not in the long-term period. In addition, phytoplankton can be produced continuously, causing no
adverse impact on the environment, its production might be controlled according to the need and
desire, and safety for health [5].

One of the phytoplankton that has an active component is Chlorella sp which possesses a fatty acid
content approximately 31% - 68% [6]. Chlorella sp is the type of phytoplankton that has commercial
potential that had been used to produce fats, fatty acid, proteins, and pigments [7].

The common solvent employed in the production of anti-aging cream is a toxic organic solvent so
that the need for a safe alternative solvent used for the skin. Human skin contains fatty acid
palmitoleic, palmitate, stearate, oleate, linolenic and linoleic which is also contained in avocado oil
[8][9]. So that avocado oil can be used as a natural solvent that can be used to extract fatty acids from
phytoplankton by sonication method [10] with a heating temperature of 50-60°C [11].

Based on the description of the background, it will be conducted the research on "Extraction Fatty
Acid of Chlorella sp with Avocado Oil and Its Application as an Anti-Aging Cream".

°. Material and Me thods
The materials used in this research work include chlorella sﬂ)wder (Production of Laboratorium
Pakan Hidup Laboratory, Balai Besar Perikanan Budidaya Air Payau Jepara), avocado oil (Production
Healthy Organic Store) methanol pa, stearic acid (CH;(CH,);sCOOH), glycerol, triethanolamine
(HOC,H,);N), nipagin, Nipasol, propylene glycol, DPPH, vitamin C pa (Production of PT Brataco
obtained ggom CV Sumber Rejeki), aquadest, aquabidest (Production Science Building FMIPA
UNHAS ja#liter paper, label paper, aluminum foil and tissue roll.

The apgaratus used in this research work included glass tools which are generally used in the
1aboratoryl,aentrifuge, digital scalegy mortar and pestle, plastic pot, Erlenmeyer, pipette, Brookfield
viscometer, pH meter, pycnometelal‘trasonic Cleaner Krisbow 42 kHz, spectrophotometer, UV -Vis
US-110PC, Skin analyzer Luvanc IR (Fourier Transform Infra Red) Prestige-21 Shimadzu, and
GC-MS QP2010S SHIMADZU.

2.1. Exraction Lipid of Chlorella sp

The powder of Chlorella sp was added to Erlenmeyer 50 mL, then added avocado oil with various
ratios (g microalgae: mL of avocado oil) 1:10 w/V (weight/Volume), 1:220 w/V, 1225 w/V. The mixture
sonicated for 6 hours with temperature range 50-55°C. The mixture was addedgaquadest and shaken.
The oil and aquadest were separated by centrifugation. The obtained lipids®®halyzed using FTIR
(Fourier Transform Infra Red) Prestige-21 Shimadzu, and GC-MS QP2010S SHIMADZU to know
the fatty acid content.

2.2. Production of Chlorella sp Cream
Preparation of creams was separated into two phase are oil phase (avocado oil, and microalgae extract,
stearic acid, tricthanolamine) and aqueous phase (aquadest, nipagin, nipasol).

2.2.1 Chlorella sp crude extract is dissolved with stearic acid at 60-70 °C (oil phase) and added
Triethanolamine.

2.2.2 Nipagin and nipasol were weighed and dissolved in propylene glycol (water phase).

2.2.3  Oil phase was moved to a hot mortar and added gradually aquadest while stirring until creamy.

Chlorella s,zneam then tested according to SNI 16-4399-1996 is the organoleptic test, pH, density,
viscosity and microbial contamination. Chlorella sp cream effectiveness test was carried out randomly
to 10 panelist aged 20-60 years, and one panelist as a control. Skin Analyzer was used to analyze the
texture facial skin of panelist before and after the use of Chlorella sp cream and control cream.
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2.3. Antioxidant Activity Test of Chlorella sp Cream and Avocado oil Cream (Control Cream)
25 mg Chlorella sp was dissolved in methanol pro analysis. Standard series in various concentrations
0, 40, 80, 160 and 320 ppm. As much as 0.01; 0.02; 0.03; 0.04 and 0.05 mL put in volumetric flask
d added 1 mL of 0.4 mM DPPH solution in methanol pro analysis. The solution was shaken and
store room temperature for 30 min, after that, the absorption was measured at a maximum
wavelength. Vitamin C was utilized for a positive control and for a reference. Antioxidant activity is
expressed by percent of DPPH immersion.

3. Result and Dis cussion

3.1. Extraction Lipid of Chlorella sp
The most lipid result obtained from microalgae crude extract of Chlorella sp with avocado oil was at

ratio 1: 20 with the percentage to 52,73% .
Table 1. Result of Isolation Lipid Chlorella sp.

Sample Extract
Chlorella sp Avocado oil Dry Residue Extracted Lipid Sample
(gram) (mL) Sample (gram) Sample (gram) (%b/b)
1,15 10 0,89 0,26 22,61
1,10 20 0,52 0,58 52,73
1,12 25 0,76 0,36 32,14

3.2. Characteristics of Avocado Oil and Lipid of Chlovella sp with Gas Chromatography - Mass
Spectrometry (GC-MS)

The content of avocado oil and lipid of Chlorella sp crude extract based on the dominant peak was
shown in Table 2. The dominant number of fatty acids identified of avocado oil were 7, 8, 9, and lipid
of Chlorella sp crude extract were 1, 3, 5. The result of the dominant peak was compared to database

WILLEY229.LIB.

e Tel
e

Figure 1. Avocado Oil Chromatogram. Figure 2. Lipid extract of Chlorella sp with
avocado oil.

Table ZQomposition of Avocado Oil and lipid of Chlorella sp crude extract with avocado oil

Fatty Acid Avocado Lipid of Chlorella sp Fatty Acid Decrease Fatty Acid Increase

Oil (%) crude extract (%) (%) (%)

Palmitit acid 6,64 23,07 - 16,43
Linoleic Acid 3,57 8,04 - 447
Oleic Acid 32,73 56,73 - 24

Stearate Acid - 12,16 - 12,16
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The GC-MS analysis of avocado oil showene presence of 9 peaks, with the highest abundance
existed at 9th peak with a retention time of 39.567 minutes. The lipid of Chlorella sp crude extract
exhibited aks with the highest abundance also at ghe 3rd peak with retention time 39,553. Based on
WILLEY229.LIB databases, peak 9 and 6 referred t8&-octadecanoic acid or known as oleic acid. This
compound had MW at m / z 296. Oleic acid content on avocado oil was 32,573% and lipid of
Chlorella sp crude extract was an enhancement to 56,73%.

Oleic acid is the most dominant compound in the composition of the avocado oil. Oleic acid also
has a function as an antioxidant [12].

Peak number 7 with a retention time of 36.093 minutes for avocado oil and peak number “or
Lipid of Chlorella sp crude extract with a retention time of 36.060 referred to a hexadecanoi®&tid
compound known as palmitic acid. This compound had MW at m / z 270. This compound in avocado
oil before sonication levels was 6.64% and after sonication reached 23.07%.

The third dominant peak gith a retention time of 39.458 minutes for avocado oil was the number 8
peak referring to the 9: 1 tadecanoic acid compound or known as linoleic acid. This compound
possessed molecular weight at m / z 294 with a compound content reached 3.57%. And peak number 5
for Lipid of Chlorella sp crude extract with a retention time of 39.967 referred to Octadecanoic acid
compounds or known as stearic acid. This compound had molecular weight at m/z 298 with a
compound content reached 12.16%

The increase and decrease of fatty acid concentration in each comparison are due to the time of
sonication process the percentage of the oleic acid fraction was more detached in triglycerides than
palmitic acid, linoleic acid, stearate acid, laurate acid and palmitoleate acid, so the percentage of fatty
acid was reduced.

3.3Qharacteristics of Avocado Oil and Lipid of Chlorella sp with Fourier Transform Infra Red
(FTIR)
The analysis of fatty acid using by FTIR aimed to de ine the functional groups presented in the
sample. Figure 3 and figure 4 illustrated the IR spectru avocado oil and lipid of Chlorella sp crude
extract.
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Figure 3. Spectra Avocado oil. Figure 4. Lipid extract of Chlorella sp with
avocado oil

The FT-IR spectrum of avocado oil and lipid of Chlorella sp crude extract exhibited an absorption
nge in 3469,94-3471,87 cm’! indicating the presence of hydroxyl group (-OH). The wave number at
51.07 cmr! was a stretch that arose as a result of -C = C-. This was supported by the absorption peak

at 3005.10 cm-1 which showed a stretching bond of = C-H. Furthermore, strong absorption also
occurred in the wave number 2852,72-2924,09 cm which were the stretching ofgthe saturated carbon
chain. The typical absorption of triglycerides appeared at the wave number®¥745.58 cm! which
indicated the absorption of the carbonyl group -C=0 and supported by C-O stretching at wavenumber
1163,08cm!, while absorption at wave number 1462,04 cm™ was -C-H bending and wave number of
721,38 - 723,31 cm! was CH,.
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Table 3. Results of FTIR Analysis Lipid Avocado Oil
Wave Numbers of Wave Numbers of Lipid

Number  Avocado Oil (cm Chlorella sp Extract with Information
D) Avocado Oil (cm™)

1 3469,94 3471,87 -OH

) 2216 29249 strecthing bond
3005,10 3005,10 C-H

3 1745,58 1745,58 -C=0

4 1651,07 1651,07 -C=C- Streching

5 1462,04 1462,04 —C-H bending

6 721,38 72331 CH,

7 - 1163,08 C-0

3.4. Antioxidant Activity Test from Chlorellasp Cream

The result of antiggidant activity test of Chlorella sp cream (sample A), and Avocado Oil as a control
cream (sample Bf¥an be seen in table 4 below:

Table 4. Results of Antioxidant Activity Test from Chlorella sp
cream and Avocado Oil cream

NO Cream Sample Value of ICs, (ug/mL)
1 A 565,330
3 B 1.103,711
4 Ascorbit acid 2,896

Based on the table 4 samples of cream preparations A and B possessed weaker antioxidant activity
than ascorbic acid which had an extremely strong antioxidant activity. The smaller the value of I1Cs,
then the larger the antioxidant activity of a compound. This was because the compounds extracted
from the microalgae were triglycerides that had no antioxidant activity.

The ICs, value of sample A was lower than that of sample B indicating that sample A underwent an
increase in antioxidant activity than sample B. Sample A was Chlorella sp cream and sample B was
avocado oil cream as a control cream. This suggested an increase of % inhibition on sample A which
was probably due to a reaction between fatty acid compounds from Chlorella sp extract and DPPH
thus raising their antioxidant activity.
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Figure 5. Prediction reaction of Fatty acid with DPPH.
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3.5. Profile Anti Aging Cream

Tl;ﬁeare two cream, the first is cream was made from the fatty acid extract of Chlorella sp has pH
5,58 nsity is 0,967 g/cm® and viscosity is 15,066,667 Cps. The second is cream made from avocado
oil without adding the phytoplankton extract has pH 6.5, density is 0,951 g/cm? and viscosity is 12,400
Cps. Both of creams showed the homogeneous result. Both of cream has phytoplankton smell. The use
of cream does not irritate or does not cause itchy skin, does not make skin red and not rough or scaly.
The results of Chlorella sp cream and cream control tests were still in accordance with SNI 16-4399-
1996 quality standard.

3.6. Effectiveness of Anti Aging Cream Evaluation
The effectiveness test of cream was undertaken to 10 panelists with age range around 20-60 years. The
results apply of Chlorella sp microalgae extract cream to human skin exhibited a smoother skin
texture.

Control cream and cream containing Chlorella sp microalga were applied to the 43-year-old
panelist with cream usage for one month. Figure 4 illustrated the skin texture of the use of control
creams and Chlorella sp.

Figure 6. Control cream. Figure 7. Chlorella sp cream.

The use both of cream for one month period showed result better improvement of facial skin
textures. The results indicated that creams containing microalgae (figure 7) produced a better effect
than no microalgae or control cream (figure 6).

The skin-analyzer tested results represented the used of creams that contained microalgae were able
to enhance the water content and oil on the panelist skin. The epidermal layer especially the stratum
corneum is the outer layer surface that has a balance between water and lipids to keep the skin elastic
and smooth. Lipids role to maintain the natural moisture factor remains in the cell so that no excessive
evaporation of water, and water contents determine the skin's moisture level [13].

Figure 8 and Table 5 illustrated a change in the facial skin of the panelists in which 90% of panelist
using cream, moisture, and oil content on the face increased, and 70% of panelists experienced an
improvement on skin texture.

Figure 8. Graph of Facial Skin Changes Panelist.
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Table 5. Percentage of Changes in Facial Skin of Panelists
Observation Up (%) Down (%) Constantly (%)

Water 90 10 -
Oil 90 - 10
Cells 70 - 30

400nclusions
Based on these results, it can be concluded that lipid extract of Chlorella sp content are oleic acid,
linoleic acid, palmitate acid, and stearate acid. The fatty acids of Chlorella sp increasing of anti-aging

activity.

References

[1]  Jusuf N K 2005 Kulit Menua Majalah Kedokteran Nusantara 2 p 184-188

[2] Sharma B, Sharma A 2012 Future Prospetcs of Nanotechnology in Development of Anti-Ageing
Formulations Review Artikel International Journal of Pharmacy and Pharmaceutical
Sciences 4

[3] Leyden] J 2002 Skin Moisturization Marcel Dekker Inc New Y ork Basel ISBN0824706439

[4] Perez-Garcia O , Escalante F M E, Luz de-Bashan, Bashan Y 2011 Heterotrophic Cultures of
Microalgae: Metabolism and Potential Products Water Research 45 p 11-36

[S] Barr T and Pearson M 2004 Method Of Creating Antigens Using Emus, Patent
WO02004026339A1

[6] Widianingsih R, Hartati H, Endrawati J, Mamuaja 2013 Fatty Acid Composition Of Marine
Microalgae in Indonesia, Journal of Tropical Biology and Conservation 10 p 75-82

[7] Raya I, Anshar A M, Mayasari E, Dwiyana Z and Asdar M 2016 Chorella vulgaris and Spirulina
Platensis : Concentration of Protein, Docosahexaenoic Acid Chorella (DHA),
Eicosapentaenoic Acid (EPA) and Variation Concentration of Maltodextrin via
Microencapsulation Method, International Journal of Applied Chemistry 12 p 539-548

[8] Indrawati T dan Sari H Y 2011 Pengaruh Buffer Alpukat (Avocado Butter) Terhadap Stabilitas
Krim Pelembut Avocado Majalah Farmasi Indonesia 22 p 98-105

[9] Ferreyra R G, Sellés G, Saavedra J, Ortiz J, Zaiiga C, Troncosa S A, Rivera M, Gonzalez-
Agiiero and B G Defilippi 2016 Identification of pre-harvest factors that affect fatty acid
profiles of avocado fruit (Persea americana Mill) cv. ‘Hass’ at harvest South African Journal
of Botany 104 p 15-20

[10] Supardan M D 2011 Penggunaan Ultrasonik untuk Transesterifikasi Minyak Goreng Bekas
Jurnal Rekayasa Kimia dan Lingkungan 8 p 11-16

[11] Kwangdinata R, Raya I, Zakir M 2014 Production of Biodiesel from Lipid of
Phytoplankton Chaetoceros calcitrans through Ultrasonic Method The Scientific World
Journal Article ID 231361

[12] Zulharmita, Afrina R, Wahyuni R 2013 Ekstraksi Asam Lemak Dari Daging Buah Alpukat
Jurnal Farmasi Higea 5

[13] Baumann L dan Saghari S 2009 Photoaging dalam Baumann L, Saghari S, Weisberg E Eds

Cosmetic Dermatology: Principles and Practice, 2nd Ed. McGraw-Hill Professional New
York p 3441



?_‘ turnitin Similarity Report ID: 0id:25211:35880635

® 22% Overall Similarity
Top sources found in the following databases:

* 22% Internet database * 0% Publications database
» Crossref Posted Content database * 0% Submitted Works database
TOP SOURCES

The sources with the highest number of matches within the submission. Overlapping sources will not be
displayed.

c orientjchem.org 10%
o

Internet

china.iopscience.iop.org

%) 8%
Internet
ijstr.or
e J g 2%
Internet
ncbi.nlm.nih.gov o
(4] 1%
Internet
mafiadoc.com
9 <1%

Internet

Sources overview


http://www.orientjchem.org/vol33no6/fatty-acid-extraction-of-skeletonema-costatum-by-using-avocado-oil-as-solvent-and-its-application-as-an-anti-aging-cream/
http://china.iopscience.iop.org/article/10.1088/1742-6596/979/1/012009
http://www.ijstr.org/final-print/oct2019/The-Potential-Of-Chlorella-Vulgaris-And-Avocado-Seed-Oil-As-Anti-aging-Cream-Material.pdf
https://www.ncbi.nlm.nih.gov/pubmed/24688372
https://mafiadoc.com/oral-presentation_5bbcf8e3097c47e2758b4682.html

