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ABSTRACT

Cocoa butter consist of stearic acid, oleic acid, palmitic acid, linoleic acid and vitamin E. It can be used as
additional ingredient or raw material for cosmetics formulation in emulsion form. One of the emulsion type that widely
used as base for skincare product is water in oil (W/O) emulsion. The purpose of this study was to evaluate the effect of
water concentration on the W/O emulsion and its stability based on cocoa butter for cosmetic raw material. W/O emulsion
was made by mixing water phase in oil phase at temperature 70°C until homogeneous for 1 hour then allowed to harden at
room temperature. In this study the water concentration was varied 12%, 16%, 20%, 24%, 28% and 32%. The
characterization carried out were physical appearance, hardness, homogeneity, droplet size, melting point, chemical
functional group and sensory test. The study showed that water concentration affected W/O emulsion final product in
parameter of texture, melting point and droplets size. The formulation with higher water content produce softer texture,
lower melting point, lower hardness and increase droplets size. However, all formulation showed good homogeneity and
stability for 5 weeks observation at room temperature. There was no significant change in color, aroma and consistency of
physical appearance and there was no phase separation occurred. The absence of evolution in FTIR spectra also indicated
that the W/O emulsion also chemically stable during the storage. Finally, the formulation assessment was done based on
the sensory test where the formulation with water content 20% was the most preferred formulation with an average score of

6.61.

Keywords: cocoa butter; cosmetics; W/O emulsion; sstability; sensory test.

INTRODUCTION

Cocoa butter is derived from the seeds of
Theobroma cacao tree. It is a pale yellow vegetable fat that
mainly consists of stearic acid (18:0), oleic acid (18:1),
palmitic acid (16:0), and linoleic acid (18: 2). It also
contains vitamin E and low amounts of lauric acid and
myristic acid [1]. Cocoa butter remains solid at room
temperature (below 25°C) and melts at body temperature
(37°C). Cocoa butter has been widely used as raw material
in several applications such as food (as chocolate),
pharmaceuticals (as a base for suppositories and topical
bases), and cosmetics (as excellent emollient) [2,3].

Cocoa butter is quickly absorbed by the skin
because the melting point of cocoa butter is lower than
human body temperature, which is 30-35°C. In addition,
the composition of cocoa butter is close to the composition
of skin fat thus it is safe to use [4]. Cocoa butter can be
applied as additional ingredient or raw material for
cosmetics, such as lipstick [5], hand body lotion [6],
shampoo [7], and sunscreen [8]. According to Ramlah
(2017) the addition of cocoa butter to hand body lotion
produced a product that could improve moisture, oil
content and skin smoothness and improved skin elasticity

[6].

Emulsion is the most common preparation used
in cosmetics and skin care because of their varied
consistency from liquids, lotions to creams. Emulsion is a
complex mixture of two immiscible phases, with one
phase dispersed in the other phase. There are two types of
emulsion namely "Oil in water" (O/W) emulsion and
"water in oil" (W/O) emulsion. A system consist of

dispersed oil droplets in the water phase is called oil in
water emulsion or O/W emulsions, while a system consist
of water droplets dispersed in the oil phase is called water
in oil or W/O emulsion [9]. O/W emulsions are commonly
used as water-washable drug bases and for general
cosmetic purposes and W/O emulsions are widely used as
emollients and for dry skin treatment [10].

W/O emulsions can be used to encapsulate
compounds in fat-based product, in this case is cacao
butter. Emulsion system comprise of several elements
such as oil, water and surfactant. Water phase play an
important role in W/O emulsions because the high
mobility of water droplets can promote W/O emulsion
destabilization [11]. Thus, the stability study becomes key
factor. W/O emulsion in cosmetic application required to
be stable over a long period [12]. This is prominent
considering that preparations are usually produced in large
guantities and take a long time to reach consumers [13].
Changes in physicochemical properties are observed
whether there are changes in the basic formulation through
stability test. Cosmetic preparations are said to be stable if
they are still have the same properties and conditions
within acceptable limits as at the time of manufacture
during the storage and use period [14].

The purpose of this study was to evaluate the
effect of water ratio on the properties and stability of the
W/O emulsion based on cocoa butter for cosmetic raw
material. Characterization carried out included physical
appearance, hardness, homogeneity, melting point,
droplets size, chemical functional group and sensory test.
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METHODOLOGY

W/O emulsions were processed by mixing oil
phase and water phase. The W/O emulsion from this
process was observed for its properties and stability for
five weeks with certain parameters. The detailed material,
composition, methodology and characterization are
described below.

Material

The materials used in this study namely, cocoa
butter from Biotechnology Research Center LIPI
(Indonesia), beeswax technical grade (Brataco, Indonesia),
avocado oil (Brataco, Indonesia), Euxyl PE 9010®
(Schiilke, USA), Soluvit richter NP® (CLR, Germany),
caprylic acid (Brataco, Indonesia), Span 80® (Merck,

Germany), propylene glycol (Brataco, Indonesia) and
water.

The Making of Emulsion

The variation of the formulation is shown in
Table-1. QOil phase consisted of cocoa butter, beeswax,
Euxyl PE 9010®, Soluvit Richter NP®, avocado oil,
caprylic acid, and Span 80®. Water phase consisted of
propylene glycol and water. Oil phase was mixed and
stirred at temperature of 70-80°C until homogeneous.
While water phase was stirred separately at temperature
50°C. The water phase was added gradually into the oil
phase while maintaining the temperature at 70°C. The
mixture was stirred until W/O emulsion formed for 1
hours then cooled and allowed to harden at room
temperature.

Table-1. Variations in w/o emulsion composition (% weight).

Materials F1 F2 F3 F4 F5 F6
Cocoa Butter 24 24 24 24 24 24
Beeswax 24 24 24 24 24 24
Avocado QOil 22.8 18.8 14.8 10.8 6.8 2.8
Euxyl PE 9010® 0.4 0.4 0.4 0.4 0.4 0.4
Soluvit Richter NP® 4 4 4 4 4 4
Caprilic Acid 4.8 4.8 4.8 4.8 4.8 4.8
Span 80® 4 4 4 4 4 4
Water 12 16 20 24 28 30
Propylene Glycol 4 4 4 4 4 4

Characterization

W/O emulsion were tested for their physical
properties by observing changes in color, texture and
comfort on the skin during room temperature storage in
the first week until the fifth week. Homogeneity test was
done by smearing the sample on a transparent flat glass
surface and the presence of coarse particles was observed,
hardness test using Food Technology Corporation Texture
Analyzer based on ASTM D1321-10, melting point test
using Melting Point Analyzer Fisher Scientific, droplets
size analysis using Horiba LA-960 and analysis of
chemical functional groups using Fourier Transform Infra-
Red (FTIR) Shimadzu IR Prestige-21.

The sensory test using the hedonic test method
based on SNI 01-2346-2006 about organoleptic and/or
sensory testing. This test for determining the user's
response to the sample after application to the skin. This
test was performed on women and men with age ranged
from 21-40 years. The test was done by filling the
assessment form with score 1-9 where each number
represent the level of preference of the tested sample.

RESULTS AND DISCUSSIONS

Physical Stability Test of W/O Emulsion

The stability test aimed to evaluate W/O
emulsion characteristics under by observing the physical
endurance of the product under certain condition and
duration. Test was carried out at room temperature by
observing changes in color, texture, aroma and comfort on
skin for 5 weeks. The results of W/O emulsion stability
test are shown in Table-2.

The result of color observation on the formulation
showed a white to yellowish color which was the natural
color of cocoa butter and beeswax. The results of the
aroma observation gave distinctive cacao aroma which
was derived from the basic ingredients of cocoa bultter.
Meanwhile, texture observation was related to skin
comfort parameter. The texture of this formulation
depends on the water content. Formulation with low water
content produced a soft texture but very oily corresponded
to higher oil composition. Meanwhile formulation with
high water content gave mushy texture caused sticky and
uncomfortable impression when applied on the skin.
Water has the role as plasticizer in emulsion system. The
addition of plasticizer into a rigid material could modify a
hard material to a highly viscous liquid which had softer
texture. The plasticization occurred because of two factors.
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The first was an affinity of water as plasticizer to the
macromolecular compound and its interaction with
charged and polar groups. The second is an increase of the
gap between macromolecules and a decrease in inter-
molecular interaction because of water dilution [15]. The

observation for five weeks showed that there was no
significant change in color, aroma and texture and there
was no phase separation occurred, yet the addition of
water significantly affect the hardness of W/O emulsion.

Table-2. W/O emulsion physical stability test.

Observation
Sample Weeks
Color Texture Aroma Comfort
i Yellow, stable until . Typical cacao, stable Too oily, uncomfortable
Fl -5 the fifth week Soft, oily until the fifth week to apply
Yellowish white, . . .
£ 15 stable until the fifth Soﬂ,_sllght Typl_cal cacao, stable Easy to seep-oily,
week oily until the fifth week uncomfortable to apply
YeIIOW|s_h Wh't.e’ Soft, slight Typical cacao, stable Easy to seep,
F3 1-5 stable until the fifth . . ;
week oily until the fifth week comfortable to apply
YeIIOW|s_h Wh't.e’ Soft, slight Typical cacao, stable Easy to seep,
F4 1-5 stable until the fifth . . ;
week oily until the fifth week comfortable to apply
Yellowish white, . . .
F5 1-5 stable until the fifth Too soft Typ'.‘l’aLC"’]‘f??% Stablie a 'f't“e Sf'c“y* |
week until the fifth wee uncomfortable to apply
Yellowish white, . . .
F6 1-5 stable until the fifth Too soft Typ'.faLCi‘??% Stablie a 'f't“e Sf":ky* |
week until the fifth wee uncomfortable to apply

Hardness of W/O Emulsion

The physical appearance observation showed that
the water concentration on W/O emulsion affected the
hardness of the final product. It was quantified using
texture analyzer based on ASTM D1321-10 with
modification as shown in Table-3.

Table-3. Hardness of W/O Emulsion.

Formula Hardness (N)
F1 4.763 £ 0.204
F2 4.586 + 0.008
F3 3.265 + 0.204
F4 3.640 £ 0.035
F5 3.402 + 0.074
F6 1.843 £ 0.015

Formula F1 and F2 hardness was in the range
4.5-5.7 N, Formula F2, F3, F4 hardness was in the range
3.2-3.6 N, while formula F6 had the lowest hardness
value. The ratio between water and oil strongly affect
hardness and spreadability of the emulsion product. As the
water content increased, the product consistency shifted to
liquid state. Therefore, less fat content supported fat
crystal network which directly affected the final product
firmness. It was proved that increasing water content from
12% to 32% decrease the product hardness [16].

Droplet Size of W/O Emulsion

The addition of water as plasticizer also affects
the droplet size of the emulsion. The result of droplet size
analysis is shown in Table-4.

Table-4. Droplet Size of W/O Emulsion.

Formula Mean Diameter (um)
F1 2.46896 + 0.00148
F2 3.54008 + 0.02764
F3 3.80650 + 0.00322
F4 7.15205 + 0.00385
F5 8.14223 + 0.13529
F6 11.17629 + 0.03534

The formula with the lowest water content had
the smallest droplet size that was 2.46896 + 0.00148 um
and the formula with the highest water content had the
biggest droplet size that was 11.17629 + 0.03534 um.
Similar result also reported by Silva et al., (2019), where
larger droplets size in irregular shape were found in
emulsion sample with water concentration of 25-30%
(w/w) [17]. The presence of large droplet size occurred
caused by coalescene in emulsion system due to high
water concentration thus it changed the uniformity of
particle size distribution. It was proven by the droplet size
distribution analysis shown in Figure-1 where formulation
with water content 12-20% showed unimodal distribution
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while the formulation with water content above 20%
showed multimodal distribution. This phenomenon was
related to a reduction of emulsifier concentration in the
formulation in consequent of the increase of water
concentration [18].
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Figure-1. W/O emulsion droplet size distribution.

Homogeneity of W/O Emulsion

The homogeneity test aimed to observe and
determine whether the ingredients were mixed properly.
The test was carried out by smearing W/O emulsion on a
flat glass object, then the glass object was pressed with
another glass object. According to Nurany et al., (2018)
homogeneous product had no coarse grain on the glass
surface that had been smeared by the product [19]. The
homogeneity test result is shown in Figure-2.

F

Figure-2. Homogeneity test of w/o emulsion.

Based on the results of the observations all
formulations had good homogeneity which was
characterized by a smooth, even surface and the absence
of coarse grains. This indicated that all ingredients mixed
well. Homogenous emulsion caused by good dispersion
between oil droplets and water by reducing the surface
tension with the addition of sufficient amount of
emulsifier. The well-homogenized emulsion consisted of
molecules with appropriate small particle and had no
tendency to increase its size over time which leads to
separation [20]. According to the previous discussion, the
droplets size of W/O emulsion in this study ranged
between 2-11 pm.

Melting Point of W/O Emulsion

The melting point is one of the test for cosmetic
quality which represents the stability of product during the
manufacturing, storage, usage period and transportation.
The composition of the material is an important factors
which could yield different melting point value [21]. The
melting point results obtained from W/O emulsion
formulations are presented in Table-5.

Table-5. Melting point for w/o emulsion.

Melting Point (°C)
Sample
Week 1 Week 5
F1 55 53
F2 58 52
F3 54 52
F4 51 50
F5 49 49
F6 45 45

The melting point of raw material in the
formulation affected the melting point value of the final
product. The melting point of beeswax is 62-64°C, while
the melting point of cocoa butter is 31-35°C. The test
result showed the W/O emulsion had melting point in the
range of 45-55°C. Similar result was reported by
Kamairudin et al., (2014) where the cosmetic preparation
with raw material beeswax and other wax had melting
point ranged from 41-51°C [22].

Formulation with low water concentration had
higher melting point compared with the formulation with
high water concentration. This caused by the formulation
with low water concentration corresponded with higher fat
and emulsifier content which lead to formation of more
stable polymorphs. While, the formulation with higher
water content caused more emulsifier adsorption at the
interface thus reduced the amount emulsifier available to
form crystallization in bulk fat, hence decrease the melting
point [18].

Chemical Functional Group of W/O Emulsion

The chemical functional group of W/O emulsion
were analyzed using FTIR and the results of the analysis
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are shown in Figure-3 and Table-6. The infrared band
interpreted based on Lambert et al., (1998) [23]. Based on
the analysis results, all formulations had similar results
with several dominant functional groups such as OH in
alcohol and phenol, -CH; and -CH, in aliphatic
compounds, -CHjz attached to O or N, and C=0. Based on
the results of FTIR analysis, W/O emulsion was produced
through the physical mixing process of various raw
materials, of which there were no new functional groups
that indicated the formation of new compound. The FTIR
analysis was conducted on the week 1 and week 5 to

observe any chemical change during the storage. It was
seen that the functional group before and after the storage
for five week exhibited similar functional group with no
significant shifting. It could be said that the W/O emulsion
was chemically stable during five weeks storage at room
temperature. Similar behavior also reported by Masmoudi
et al., (2005) in stability test on O/W emulsion sample at
0-25°C where there was no evolution in FTIR spectra.
This was caused by emulsion oxidation didn’t occurred at
room temperature, however emulsion might started to
oxidize at temperature above 40°C [24].

Table-6. Wavelength functional groups of w/o emulsion.

OH in alcohols or phenols
F1 F2 F4 F5 F6
Week 1 3377.50 3378.47 3377.50 3377.50 3283.95 3381.36
Week 5 3388.93 3398.57 3383.29 3389.08 3375.57 3388.93
-CHs; and -CHg in aliphatic compound
Week 1 2919.39 2919.39 2919.39 2919.39 2918.42 2919.39
Week 5 2918.30 2918.30 2917.46 2919.39 2920.35 2920.23
-CHjs attached to O or N
Week 1 2851.88 2852.84 2850.91 2851.88 2850.91 2850.91
Week 5 2854.65 2856.58 2852.84 2853.81 2854.77 2856.58
Week 1 1743.72 1743.73 1743.74 1743.75 1743.76 1743.77
Week 5 1741.72 1734.01 1741.80 1741.80 1741.80 1737.86
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Figure-3. FTIR spectra functional groups of w/o emulsion formulation.
Sensory Test of W/O Emulsion with Hedonic Test Table-7. Hedonic test preference score of
Method w/o emulsion.
The sensory test was carried out on all
formulations using hedonic test method. The test refered to Formula | Color | Texture | Comfort | Average
SNI 01-2346-2006 about Organoleptic and/or Sensory F1 5.70 6 6.48 6.06
Testing. The sensory test is a method of testing using the 2 6.43 5 6.39 6.27
five human senses. The test was done by selecting the ' ' '
assessment score ranged from 1 (very dislike) until 9 (very F3 6.91 6.48 6.43 6.61

like), where each number indicated the level of preference

for the tested samples [25]. The average product F4 683 635 630 649
preference for test parameters such as color, texture and F5 6.57 6 5.91 6.16
comfort on the skin are shown in Table-7. F6 6.91 6 578 6.23
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The formulation that the panelists preferred based
on hedonic test was the formula F3 with water
concentration 20% by score of parameter color, texture
and comfort 6.91, 6.48 and 6.43 respectively, while
average score for the three parameters was 6.61. This
sensory analysis could identify the level of acceptance of a
product which was the basis for product development and
a reference to the concentration limits of the used
ingredients [26].

CONCLUSIONS

Different water content affected W/O emulsion
final product in parameter of texture, melting point and
droplets size. The formulation with higher water content
produce softer texture thus made uncomfortable sensation
on skin. The water content in W/O emulsion also
corresponded to melting point wherein higher water
content decrease melting point and increase droplets size.
However, all formulation showed good homogeneity and
stability for 5 weeks of observation at room temperature.
There was no significant change in color, aroma and
consistency of physical appearance and there was no phase
separation occurred. The absence of evolution in FTIR
spectra also indicated that the W/O emulsion also
chemically stable during 5 weeks storage. Finally, the
formulation assessment was done based on the hedonic
test where the formulation with water content 20% was the
most preferred formulation with an average score of 6.61.

ACKNOWLEDGEMENT

Authors are gratefully acknowledging Program
Riset Inovatif-Produktif (RISPRO) Komersial (Grant
number PRJ-97/LPDP/2019), Indonesia Endowment Fund
for Education (LPDP), Ministry of Finance Republic of
Indonesia for funding this research, Research Center for
Chemistry LIPI for laboratory practice and E-Layanan
Sains (ELSA) Indonesian Institute of Sciences (LIPI) for
sample analysis and characterization.

REFERENCES

[1] Jahurul MHA, Zaidul ISM, Norulaini NAN, Sahena
F, Jinap S, Azmir J, et al. 2013. Cocoa butter fats and
possibilities of substitution in food products
concerning cocoa Varieties, alternative sources,
extraction methods , composition , and characteristics.
J Food Eng; 117: 467-76.
https://doi.org/10.1016/j.jfoodeng.2012.09.024.

[2] Naik B, Kumar V. 2014. Cocoa Butter and Its
Alternatives: A Review. J Bioresour Eng Technol. 1:
7-17.

[3] Gunstone FD. 2011. Production and Trade of
Vegetable Oils. Veg. Oils Food Technol. Compos.
Prop. Uses, Second Ed., Wiley-Blackwell; pp. 1-24.
https://doi.org/10.1002/9781444339925.ch1.

[4] Cahyani NAU, Mulyani S, Suwariani NP. 2020.
Pengaruh Penambahan Lemak Kakao (Theobroma
cacao L.) dan Suhu Pemanasan terhadap Karakteristik
Krim Ekstrak Kunyit (Curcuma domesticate Val.). J
Rekayasa Dan Manaj Agroindustri; 8: 39.
https://doi.org/10.24843/jrma.2020.v08.i01.p05.

[5] Sampebarra AL. 2016. Study On Stability And
Irritation Effects Of Lipstick Formulated With Cocoa
Butter Alfrida. J Ind Has Perkeb; 11: 97-103.
https://doi.org/10.33104/jihp.v11i2.3420.

[6] Ramlah S. 2017. Characteristics of Quality and Effect
of Polyphenol Addition to Cocoa Butter Based Hand
Body Lotion to Skin. J Ind Has Perkeb; 12: 29-39.
https://doi.org/10.33104/jihp.v12i2.3473.

[7] Kasim R, Sampebarra AL. 2017. The Effect of Cocoa
Butter Addition on Stability, Irritation Effect, and
Sensory Properties of Hair Shampoo. J Ind Has
Perkeb; 12: 40-52.
https://doi.org/10.33104/jihp.v12i2.3457.

[8] Hendradi E, Chasanah U, Indriani T, Fionnayuristy F.
2013. Pengaruh Gliserin dan Propilen Glikol
Terhadap Karakteristik Fisik, Kimia dan SPF Sediaan
Krim Tipe O/W Ekstrak Biji Kakao (Theobroma
cacao L.) (Kadar Ekstrak Kakao 10%, 15% dan 20%).
PharmaSientia. 2: 31-42.

[9] Hunter TN, Pugh RJ, Franks G V, Jameson GJ. 2008.
The role of particles in stabilising foams and
emulsions. Adv Colloid Interface Sci; 137: 57-81.
https://doi.org/10.1016/j.cis.2007.07.007.

[10] Lukic M, Jaksic I, Krstonosic V, Cekic N, Savic S.
2012. A combined approach in characterization of an
effective w/o hand cream: the influence of emollient
on textural, sensorial and in vivo skin performance.
Int J Cosmet Sci; 34: 140-9.
https://doi.org/10.1111/j.1468-2494.2011.00693.x.

[11]zhu Q, Pan Y, Jia X, Li J, Zhang M, Yin L. 2019.
Review on the Stability Mechanism and Application
of Water-in-Oil Emulsions Encapsulating Various
Additives. Compr Rev Food Sci Food Saf ; 18: 660-
75. https://doi.org/10.1111/1541-4337.12482.

[12] lwata H, Shimada K. 2013. Formulas, Ingredients and
Production of Cosmetics: Technology of Skin- and
Hair-Care Products in Japan. Tokyo: Springer Japan.
https://doi.org/10.1007/978-4-431-54061-8.

2336



VOL. 16, NO. 22, NOVEMBER 2021

ISSN 1819-6608

©2006-2021 Asian Research Publishing Network (ARPN). All rights reserved.

ARPN Journal of Engineering and Applied Sciences ﬂ ;,\E.

www.arpnjournals.com

[13]Dewi R, Anwar E, Yunita KS. 2014. Uji Stabilitas
Fisik Formula Krim yang Mengandung Ekstrak
Kacang Kedelai (Glycine max ). Pharm Sci Res; 1:
194-208. https://doi.org/10.7454/PSR.VV113.3484.

[14] Iskandarsyah |, Harmita H, Rahman AA. 2018.
Accelerated Stability Testing of Anti-Aging Cream:
Formation of Myristic Acid and Stearic Acid as
Degradation Products. Int J Appl Phamaceutics; 10: 2-
6.
https://doi.org/https://doi.org/10.22159/ijap.2018.v10s
1.01.

[15] Blahovec J. 2007. Role of water content in food and
product texture. Int Agrophysics. 21: 209-15.

[16]Ranholt S, Kirkensgaard JIK, Mortensen K, Knudsen
JC. 2014. Effect of cream cooling rate and water
content on butter microstructure during four weeks of
storage. Food Hydrocoll; 34: 169-76.
https://doi.org/10.1016/j.foodhyd.2012.10.018.

[17]da Silva TLT, Arellano DB, Martini S. 2019. Effect of
Water Addition on Physical Properties of Emulsion
Gels. Food Biophys; 14: 30-40.
https://doi.org/10.1007/s11483-018-9554-3.

[18] Pérez MP, Wagner JR, Marquez AL. 2016. Influence
of Different Factors on the Particle Size Distribution
and Solid Fat Content of Water-in-Oil Emulsions.
JAOCS, J Am Oil Chem Soc; 93: 793-801.
https://doi.org/10.1007/s11746-016-2824-7.

[19]Nurany A, Sri A, Amal S, Estikomah SA. 2018.
Formulasi Sediaan Lipstik Ekstrak Bunga Rosella
(Hibiscus sabdariffa) Sebagai Pewarna dan Minyak
Zaitun (Olive oil) Sebagai Emolien. Pharmasipha; 2:
1-9.
https://doi.org/http://dx.doi.org/10.21111/pharmasipha
.V2i1.2135.

[20] Kowalska M, Ziomek M, Zbikowska A. 2015.
Stability of cosmetic emulsion containing different
amount of hemp oil. Int J Cosmet Sci; 37: 408-16.
https://doi.org/10.1111/ics.12211.

[21] Kasparaviciene G, Savickas A, Kalveniene Z,
Velziene S, Kubiliene L, Bernatoniene J. 2016.
Evaluation of Beeswax Influence on Physical
Properties of Lipstick Using Instrumental and Sensory
Methods. Evidence-Based Complement Altern Med
2016: 1-8. https://doi.org/10.1155/2016/3816460.

[22] Kamairudin N, Salwa S, Gani A, Reza H, Masoumi F,
Hashim P. 2014. Optimization of Natural Lipstick
Formulation Based on Pitaya (Hylocereus polyrhizus)
Seed Oil Using D-Optimal Mixture Experimental
Design. Mole; 19: 16672-83.
https://doi.org/10.3390/molecules191016672.

[23] Lambert JF, Shurvell H., Lightner D., Cooks RG.
1998. Group Frequencies: Infrared and Raman. Org.
Struct. Spectrosc. 1st ed., New Jersey: Prentice-Hall;
pp. 189-96.

[24] Masmoudi H, Dréau Y Le, Piccerelle P, Kister J.
2005. The evaluation of cosmetic and pharmaceutical
emulsions aging process using classical techniques
and a new method: FTIR. Int J Pharm; 289: 117-31.
https://doi.org/10.1016/j.ijpharm.2004.10.020.

[25] 20006. Badan Standarisasi Nasional.
PengujianOrganoleptik dan atau Sensori.

Petunjuk

[26] Angeles TDL, Tayupanta M, Espadero M, Mancheno
M, Pefla S. 2018. Sensory analysis of cosmetic
formulations made with essential oils of Aristeguietia
glutinosa ( matico ) and Ocotea quixos ( ishpingo ).
Int J Phytocosmetics Nat Ingredients; 5: 1-5.
https://doi.org/10.15171/ijpni.2018.05.

2337



