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Sunlight consists of ultraviolet (UV) light and organic Ultraviolet (UV) filters can be found in plants and
fruits which have orange-red or pmk colors, such as watermelon, tomato, Secang (Caesalpinia sappan),
carrot, dragon fruit, faloak (Sterculia quodrifida R.Br), strawberry, papaya, and rosella. Most of these plants
contain active compounds such as carotenoids and anthocyanin. Determination of the effectiveness of the
extracts as potential sunscreen was camied outby determining the Sun Protecting Factor (SPF) value in vitre
by UV spectrophotometry. Maceration technique was used for the extraction process by using ethanol with a
ratio of 4:1, Each of dried extract (100 mg) was then mixed well in the ethanol (96%, 50 mL) until all the
extract was dissolved and then filtered. The SPF values were determined by the Equation of Mansur. It was
observed that all of the red pigmented extracts showed UV protection capabilities, with Secang extract gave
the highest SPF value of 1 8.480. The Secang extract would have good potential to be developed as one of the
ingredients in the sunscreen cream. Sunscreen cream combination between Secang extract and Zn0 showed

good quality and significant SPF value than ZnO and extract Secang sunscreen cream.

1 INTRODUCTION

Indonesia is a country with a tropical climate so that
it gets more sunlight intensity than other countries.
Sunlight, called ultraviolet (UV) light based on its
wavelength, is divided into UVA, UVB and UVC.
UVA has the longest wave of 320-400 nm and causes
skin cancer in the epidermal layer, UVB with a
wavelength of 290-320 nm gives an effect on the
epidermis and dermis layer causing the skin to burn
and UVC with the shortest wavelength 180-280 nm
(Manuaba, 2010). UVC and most of the UVB
radiation is absorbed by the ozone layer in the earth's
atmosphere, thercfore UVA accounts for 95% of UV
radiation to the earth's surface which affects the entire
organism. UVA is a major cause of skin injury and
disease in humans, also indirectly affects DNA/ RNA
damage (Zhong et al., 2011).

Sunscreens initially developed to prevent sunburn
and have evolved to protect against other harmful
effects of ultraviolet radiation (UVR ). UVB (280-320
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nm) typically induces erythema and direct DNA
damage via pyrimidine dimer formation, whereas
UVA (320-400 nm) is associated with tanning and
photo aging. (R, BA and MD, 201 1). Sunscreens can
absorb at least 85% of the sun's rays at a wavelength
of 290-320 nm for UVB bul can continue to light at
wavelengths of more than 320 nm for UVA
(Amnuaikit and Boonme, 2013).

Sunscreen products consist of several chemicals
that can absorb UV radiation or commonly called UV
filters or UV light retaining. UV filter is an individual
compound or mixture that is useful to prevent UV
light from passing through it. Based on its function,
the active ingredient of sunscreen is divided into two.
namely absorbing compound as an absorbent of UVB
rays to filter incoming light, for example Octyl
dimethyl PABA, Octylmethoxycinnamate,
Octocrylene, tinosorb and reflecting compounds
which mechanism inhibit the absorption of UVA
rays, for example TiO2 and ZnO (Agustin,
Oktadefitri and Lucida, 2013), Semiconductor Ti02
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is used as an inorganic UV filter for sunscreens. Ti02
is used as a filter on sunscreen because it is widely
used as an agent to absorb or spread UV radiation and
has many characteristics that can be described,
including long-term topical use such as cream, broad
spectrum absorption, high photo stability, and low
irritation (Ko et al, 2012). In addition, TiO2 has a
deficiency if applied to the skin leaving white and
opaque marks and inducing free radical formation
under light exposure. This is an initial rescarch of
sunscreen formulations made by combining organic
and inorganic solar filters because morganic filters
can block UVA radiation and most organic filters
protect from UVB radiation (Reinosa et al., 2016).

Inorganic filters work by filtering or blocking UV
light throughout the UVA and UVB ranges at 290-
400 nm waves through absorption, scattering and
reflection (Serpone, Dondi and Albini, 2007). While
the organic filter in the results of Jacek and
Katarzyna's research in 2014(Arct and Pytkowska,
2014} has the property of penctrating the skin,
affecting the body's hormones, having photochemical
activities and reactions that occur in infected skin.

A sudy conducted by (Suwarni and Suprijono.
2014) about making creams from natural ingredients
using extracts of ant nests with carica fruit (imountain
papaya) that these two ingredients can improve the
stability of the preparation with the formation of
physical characteristics and good SPF values.
Another study showed that ethanolic bark extract of
Prosopis eineraria which is an excellent source of
natural flavonoids and polyphenols showed decrease
in skin melanin, erythema and sebum contents by the
application of the formulation by in vivo method
(Mohammad et al., 2018).

Organic UV filters are found in plants and fruits
that are orange-red or pink, such as tomatoes,
watermelons, dragon fruit, papaya, carrots, rosella,
faloak, Secang and strawberries. Most of these plants
contain active compounds such as carotenoids and
anthocyanins. Carotenoids are known as compounds
that have antioxidant activity because they have
conjugated double bonds. Carotenoids such as f-
carotene or lycopene are efficient antioxidants in
binding of oxygen singlet molecules and peroxyl
radicals produced during the photo oxidation process
(Prasiddha er al., 2016). The anthocyanin group is a
natural pigment with a red range that is abundant in
flowers, this pigment is able to fight the oxidation
process in the body (Zafra-Stone ei al., 2007). Natural
pigments from several types of plants can disguise
and even cover the white marks caused by the use of
TiO; as an inorganic UV filter. In one study entitled
Determined by In Vitro Method "Effect of The

Organic and Inorganic Filters on The Sun Protection
Factor" shows a synergistic effect when TiO: is
combined with anisotriazine or PABA octyl dimethyl
The combination of ZnO and organic filter also had
the same synergistic cffect (El-Boury ef al., 2007).
Therefore, this research was conducted to determing
if ZnQ has synergistic effect when combine with red
pigmented extract plant in enhancing the SPF value.

2 METHODS

Materials used were Ethanol p.a. (Sigma), Ethanol
96%, Watermelon, Tomato, Secang, Carrot, Dragon
Fruit, Strawberry, Papapaya, Rosella, and Faloak,
Zn0, TKA Rotary Evaporator, Spectrophotometer
UWV-Vig (Jasco)

Ethanol cxtraction were obtained from maceration
with ratio 1:4 in ethanol 96%. Filtrat was then
evaporate using rotary evaporator and dried.
Determination of the effectiveness of the potential
sunscreen extract was carried out by determining the
SPF walue in vitro by UV-Vis spectrophotometry.
The extracts of each ingredient were weighed as
much as 100 mg, 50 ml of 96% ethanol was added
and shaken until homogeneous then filtered. Ethanol
96% was used as blank. The absorbance were
measured, with wavelengths between 290-320 nm.
Then the average absorption (Ar) is sel at 5 nm
intervals. The results of the absorbance of each
concentration are recorded and then the SPF value 15
calculated by the Equation of Mansur.

SPF = CF Y320EECDT ()Abs(X) (1

CF= Correction Factor (10)

EE(X)  =Erythema Effect Spectrum
I(h) = Intensity of UV

Abs(i) = Absorbance of Extract

Whereas EE(L) x (&) wvalue is a constant
(Malsawmtluangi et a/., 2013) shown in table 1.

Table 1: EE{AL) x I{}) values in mansur equation (Dutra er
al., 2004).

Wavelength EE(4) x I(A)
(nm)
290 0,0150
2095 0,0817
300 0.2874
305 03278
310 0,1864
315 0,0839
320 0,0180
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SPF values from different extract by three

replications were analysed with ANOVA using R

Studio

Table 2: Sunscreen formula with variation of secang extract

and ZnQ.

Formula F1 F2 F3
Secang Extract 20% 104 0%
Zn0 0% 10% 20%
I'ween 80 1,95% 1,95% 1,95%
Cetyl Alkohol 5,55% 5,55% 5,55%
TEA 2.5% 2,5% 2.5%
Dimethicone 0,5% 0,5% 0,5%
Spermaceti 6% 6 6%
Isopropyl 4% 4% 4%
Myristate

Propilenglikol 23% 23% 23%
Asam Stearat 5% 5% %
Aerosil 0.3% 0.3% 0.3%
Asam henzoat 0.1% 0, 1% 0,1%
Parfume 0,1% 0,1% 0,1%
Aquadest 31% 3% 31%

3 RESULTS AND DISCUSSION

The results of the statistical analysis showed that extracts
from the nine plants differs significantly (Sig. 0.000)
between exiract groups. As can be seen in Table 3, Secang
showed the largest SPF results that were significantly
different from all of the herbal groups, which amounted to
15,490. The effectiveness of sunscreen is usually stated
with SPF (Sun Protecting Factor) which is a comparison of
the UV energy needed to make a minimum of erythema
effect on protected and unprotected skin.

Table 3: SPF wvalues of different red pigmented herbal

extracts.

Herbal Extracts _SPF Value
Watermelon 8.880+0.198
Tomato 5.764£1.062
Secang 18.490x1.116
Carrot 493340543
Dragon Fruit 5.2200.713
Faloak 15.84240.373
Strawherry 14.4374+0.215
Papaya 10.2214+0.569
Rosella 12.97340.875

Table 4: Absorbance of watermelon, tomato, secang, carrot, dragon fruit, faloak, strawberry, papaya, and rosella extract.

Wavelength  EExI

290
295
300
305
310
315

320

0.015
0.0817
0.2874
0.3278
0.1864
0.0839
0.013

Absorbance

Watermelon Tomato Secang Carrot Dragon Fruit
0.78920.014  056840.077 10142006  0.518+0.052  0.557+0.065
0.86910.016  0.6010.095 1.171+0.007 0.534+0.056  0.543=0.069
0.89320.017  0.598+0.104  1.290£0.007 0.519x0.056  0.527+0.070
0.87620.019  0.57240.106  1.373£0.008  0487£0.053  0.510£0.069
0.945+0.025  0.580+0.118 332740435 0.483£0.056 0.5310.077
0.868+0.026 051940.106 3.027+£0.290 0.431x0.051 0.512+0.076
0.73620.026 043020082 2.412+0.161 0.358+0.044  0.477+0.072

Table 5: Absorbance of watermelon, tomato, secang, carot, dragon fiuit, faloak. strawberry, papaya, and rosella extract

(continued).

Wavelength

250
295
300
305
310
315
320

EEx]

Absorbance

Faloak
0.015 1.138+0.013
0.0817  1.287+0.012
0.2874  1.39040.012
0.3278  1.4510D.015
0.1864  2.071+0.109
0.083%  2.029+0.117
0018 1.719+0.092

Strawberry Papaya Rosella

08710009  0.867+0.027  0.912+£0.012
0.994+0.013 09760032 1.046£0.025
LO11£0.019 101740042 1.128+0.040
0.044£0.022  0.997£0.051  1.1730.054
0.987+£0.028  1.137+0.086  1.665+0.185
0.889£0.020  0.9940.088 1.760+0.211
0.780£0.028  0.829+£0.086  1.745+0.205
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Figure 1: SPF value of various natural exiract.
Table 6: Physical quality test of sunscreen cream.
Test Fl F2 F3
Cirganoleptic Semisolid, Semisolid, Semisolid,
Magenta, Pk, White,
Parfume Aroma, Sofl Parfume Aroma, Sofi Parfume Aroma, Sofi
Texture, Homogen Texture, Homogen Texture, Homogen
pH 8,01+0,02 8,31+0,01 8.66+0,03
Type of emulsion Water in 01l Water in Oil Water in Oil
Stickiness Ability Test 3.88+037 1,58+0,4% 7.542,2
SPF Value 19.68 £0.024 19.38 £ (.95 15.83 =007
Scattermyg Ability Test
= 35
E
Ex |§
mw
T
<15
E (0] 50 100 150 200 250 300
3 Weight (gram)

Figure 2: Scattering ahility test diagram.

Some herbal extracts have SPF values that do not
differ significantly from one another, which are
watermelon, strawberry and papaya extract, show a
range between 8,889 to 14,437 and another group that
are not significant is tomato, carrotand dragon extract
with a range 04,933 to 5,764, Itis known that Secang
extract has the highest SPF value, this is supported by
the red pigment from Secang extract which is more
concentrated than the red pigment obtained from
other extracts. Secang extract contains Brazilian
compounds in which these compounds is the
characteristic compound of Secang, Brazilian have
several functions and one of them is antioxidants. As

the previous study, it is suggested that plant extracts
acted by capturing ROS, thus minimizing erythema
and collaborating indirectly to in vivo SPF
enhancement (Cristina et al 2016).

Therefore, Secang extract could potentially
formulated as  sunscreen  and  could  give
synergistically effect of reducing the white effect of
inorganic active substances and at the same time has
antioxidant benefits for the skin in order to counteract
free radicals due to induction of UV light exposure.
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4 CONCLUSIONS

SPF is a standard that has been used throughout the
world as ameasure of the effectiveness of sunscreens.
Some of these herbal extracts have SPF capabilities.
The SPF value of several herbal extracts which have
red pigment with Mansur equation shows the
variation in the range between 4.933 to 18.490 and
the herbal extract which has the highest SPF value is
Secang extract. The Secang extract has the potential
to be developed into a natural pigment-based
sunscreen preparation formulation or to be combined
with an inorganic sunscreen active ingredient ZnO.

ACKNOWLEDGEMENTS

The authors are grateful to the Directorate General of
Strengthening Research and Development, Ministry
of Research, Technology and Higher Education of the
Republic of Indonesia via the Higher Education

Excellent Applied Research (PTUPT 2019,
041/SP2ZH/LT/MULTI/L7/2019.
REFERENCES

Agustin, R., Oktadefin, Y. and Lucida, H. (2013)

‘Formulasi Krim Tabir Surya Dari Kombinasi Etil P~
Metoksisinamat  Dengan  Katekin®,
Seminar  Nasional  Perkembangan
Farmasi dan Klinik 1. Padang,

Amnuaikit, T. and Boonme, P. (2013) ‘Formulation and
Characterization of Sunscreen Creams with Synergistic
Efficacy on SPF by Combination of UV Filters’,
Jowrnal af Applied Pharmaceutical Science, 3(8), pp.
1-5. doi: 10.7324/JAPS.2013.3801.

Arct, J. and Pytkowska, K (2014) ‘Disadvantages of
Organic UV Filters’, Conference Paper find in
https: www.researchgate net/publication 267651566
Disadvantages_of Organic_UV_Filters, (1), pp. 1-5.
doi: 10.13140/2.1.1499 2327

Cristina, M. et al. (2016) “In vitro and in vivo evaluationof
efficacy and safety of photoprotective formulations
containing antioxidant extracts’, Revista Brasileira de
Farmacognasia. Sociedade Brasileira de
Farmacognosia, 26(2), pp. 251-258. doi:
10.1016/j.bjp.2015.11.006.

El-Boury, S. et al. (2007) “Effect of the Combination of
Organic and Inorganic Filters on the Sun Protection
Factor (SPF) Determined by In Vitro Method’,
International Jowrnal of Pharmaceutics, 340(1-2), pp.
1-5. doi: 10.1016/j.ijpharm.2007.05.047.

Ko.H. H. etal (2012) ‘Preparation o f Ti02 Nanocrystallite
Powders Coated with 9 mol’4 ZnO for Cosmetic
Applications in Sunscreens’, fnternational Jowrnal of

i Prosiding
Terkini  Suains

180

Maolecular Sciences, 13(2), pp. 16538-1669. doi
10.3390/ijms 1302 1658.

Malsawmtluangi, C. et al. (2013) ‘Determination of Sun
Protection Factor (SPF) number of some agueous
herbal extracts’, Jowmnal of Applied Pharmaceutical
Science. doi: 10.7324/JAPS.2013.3925.

Manuaba, T. W. (2010) Panduan Penatalaksanaan Kanker
Solid Perahai 20110, Jakarta: Sagung Seto

Mohammad, 1. S er al (2018) ‘Phytocosmeceutical
Formulation Development, Characterization and Its In-
Vivo Investigations®, Biomedicine and
Pharmacotheraphy, 107{August), pp. B06-817. dox
10.1016/j.biopha.2018.08.024.

Prasiddha, 1 J. er al (2016) *“The Potency of Bivcactive
Compounds from Com Silk (Zea mays L.) for the Use
45 a Natural Sunscreen: A Review’, Jurnal Pangan dan
Agroindustri, 4(1), pp. 40-45.

R, D, BA, 5. and MD, D. R. (2011) ‘Sunscreens : An
Overview and Update’. Jowmal of American
Dermatology. American Academy of Dermatology,
Inc., 64(4), . T48-758. dor:
10,1016/ jaad. 2010.01.005.

Reinosa, 1. I et al (2016) *Enhancement of 1TV absorption
behavior in ZnO-TiO2composites’, Boletin de la
Sociedad Espanola de Ceramica y Vidrio, 55(2), pp.
55-62. doi: 10.1016/j.bsecv.2016.01.004.

Serpone, N., Dondi, D. and Albini, A. (2007} ‘Inorganic
and organic UV filters; Their role and efficacy in
sunscreens and suncare products’, fnorganica Chimica
Acta, 360(3), pp- 794802, doi:
10.1016/.1ca.2005.12.057.

Suwarni and Suprijono, A. (2014} *Knm Tabir Surva dar
Kombinasi Ekstrak Sarang Semut (Myrmecodia
pendens Merr & Perry) dengan Ekstrak Bush Carica
(Carica pubescens) sebagai SPF, Jwrnal llmu Farmasi
dan Farmasi Klinik, 11(8), pp. 105-110.

Zafra-Stone, S etal (2007) ‘Berry Anthocyanins as Novel
Antioxidants  in Human Health and Disease
Prevention’, Moleadar Nutriion and Food Rescarch,
51(6), pp. 675 683. doi: 10.1002/mnfr.200700002.

Zhong, L. L. et al. (2011) ‘UVA, UVB and UVC Induce
Differential Response Signaling Pathways Converged
on the elFZa Phosphorylation”, Photochemisiry and
Photobiolagy,  87(5), pp. 1092-1104.  doi
10.01114.1751-1097.2011.00963.x.




Red Pigmented Natural Extract as Potential Organic UV Filter
and Its Use in Combination with ZnO as Sunscreen Cream

ORIGINALITY REPORT

14, . 136 O«

SIMILARITY INDEX INTERNET SOURCES PUBLICATIONS STUDENT PAPERS

PRIMARY SOURCES

Divya R. Sambandan, Desiree Ratner. 2

n . 4 " %
Sunscreens: An overview and update",

Journal of the American Academy of

Dermatology, 2011

Publication

www.japsonline.com 1
%

Internet Source

e

Marline Abdassah, Ratih Aryani, Emma 'I o
Surachman, Muchtaridi Muchtaridi. "In-vitro ’
Assessment of Effectiveness and

Photostability Avobenzone in Cream

Formulations by Combination Ethyl Ascorbic

acid and alpha Tocopherol Acetate", Journal of

Applied Pharmaceutical Science, 2015

Publication

Imran Shair Mohammad, Muhammad 1 y
Naveed, Shakeel ljaz, Muhammad Shumzaid ’
et al. "Phytocosmeceutical formulation

development, characterization and its in-vivo



investigations", Biomedicine &
Pharmacotherapy, 2018

Publication

Julia Li Zhong, Li Yang, Fenglin LU, Han Xiao,
Ruoqi Xu, Lijuan Wang, Feng Zhu, Yiguo

Zhang. "UVA, UVB and UVC Induce Differential

Response Signaling Pathways Converged on
the elF2a Phosphorylation", Photochemistry
and Photobiology, 2011

Publication

(K

ejournal.mrcpp.machung.ac.id

Internet Source

T

J Rohmah, F E Wulandari, C S Rini. " In Vitro:
Sunscreen Activity of Red Lettuce Extract (
var. L.) ", IOP Conference Series: Earth and
Environmental Science, 2020

Publication

(K

Maria Cristina P.P. Reis Mansur, Suzana

Guimaraes Leitao, Cristal Cerqueira-Coutinho,

Alane Beatriz Vermelho et al. "In vitro and in
vivo evaluation of efficacy and safety of
photoprotective formulations containing
antioxidant extracts", Revista Brasileira de
Farmacognosia, 2016

Publication

T

Thaisa Baccarin, Montserrat Mitjans, David
Ramos, Elenara Lemos-Senna, Maria Pilar
Vinardell. "Photoprotection by Punica

(K



granatum seed oil nanoemulsion entrapping
polyphenol-rich ethyl acetate fraction against
UVB-induced DNA damage in human
keratinocyte (HaCaT) cell line", Journal of
Photochemistry and Photobiology B: Biology,
2015

Publication

innovareacademics.in 1 y
0

Internet Source

—_—
—

Yuanyuan Li, Dongjie Yang, Shuo Lu, Xueqing <1 y
Qiu, Yong Qian, PengWei Li. " Encapsulating ’
TiO in Lignin-Based Colloidal Spheres for High
Sunscreen Performance and Weak

Photocatalytic Activity ", ACS Sustainable

Chemistry & Engineering, 2019

Publication

www.elsevier.es
Internet Source <1 %
asrjetsjournal.org <1
Internet Source %
Ko, Horng-Huey, Hui-Ting Chen, Feng-Ling <1 %

Yen, Wan-Chen Lu, Chih-Wei Kuo, and Moo-
Chin Wang. "Preparation of TiO2
Nanocrystallite Powders Coated with 9 mol%
ZnO for Cosmetic Applications in Sunscreens”,
International Journal of Molecular Sciences,
2012.

Publication



|E(teeﬁ)]ce)tss:)tu(r)cgy.uhamka.ac.ld <1 o
JluliénJiménez Reinosa, Pilar Leret, Carmen M. <1 o
Alvarez-Docio, Adolfo del Campo, Jose F. ’
Fernandez. "Enhancement of UV absorption
behavior in ZnO-TiO2 composites", Boletin de
la Sociedad Espafiola de Ceramica y Vidrio,
2016
Publication
Wynona A. Nimpoeno, Hendrik O. Lintang, <1 o
Leny Yuliati. "Zinc Oxide with Visible Light
Photocatalytic Activity Originated from
Oxygen Vacancy Defects", IOP Conference
Series: Materials Science and Engineering,
2020
Publication
Benjamin Choquenet, Celine Couteau, Eva <1 o

Paparis, Laurence J.M. Coiffard. " Interest of
ferulic acid ethyl ester in photoprotective
creams: Measure of efficacy by method ",
Natural Product Research, 2008

Publication

Exclude quotes On Exclude matches Off

Exclude bibliography On



Red Pigmented Natural Extract as Potential Organic UV Filter
and Its Use in Combination with ZnO as Sunscreen Cream

GRADEMARK REPORT

FINAL GRADE GENERAL COMMENTS

/O Instructor

PAGE 1

PAGE 2

PAGE 3

PAGE 4

PAGE 5




