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Preparation and evaluation of physical sunscreen cream containing
licorice root extract

Abstract

Sunscreens are products that must be applied to the skin before exposure
to sunlight, because random and long exposure to the sun causes dangers
to the skin, starting with erythema, then the appearance of wrinkles, and
even skin cancer. Sunscreens, of all types, can cause undesirable side
effects, as in the case of physical sunscreens, and sometimes can cause
serious effects, as in the case of chemical sunscreens. Therefore, in
recent years, the trend has been to the natural world to obtain drugs that
protect against the sun without causing undesirable effects. In this
research, the roots of the licorice plant were extracted and it was
confirmed that the extract contains flavonoids and saponins that have the
ability to protect against harmful sunlight. Then a sunscreen cream was
prepared using a mixture of physical protective materials (zinc oxide) and
licorice root extract. The specifications of the prepared cream were studied
to determine its effectiveness and success as an alternative formula that
is safer and more acceptable than the formulas available in the markets.
The prepared cream was applied to volunteers and provided good

protection from the harmful sun rays, as the sun protection factor was 12,
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and its specifications in terms of appearance, texture, and pH were good.

In conclusion, the prepared cream is a promising formula for effective and

safe protection from the danger of harmful sun rays.
Key words

Physical sunscreen, sun protection factor, creams, licorice roots extract,

UV rays.
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ilaall il ada: EE (erythemal effect spectrum) :&ua

dnedl) 286K (s ¢ | (soOlar intensity spectrum)
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length(n | 290 | 295 300 305 310 315 320

0.01 | 0.081 | 0.287 | 0.327 | 0.186 | 0.083 | 0.018
EE*|
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length EE*I
(cream]) | (cream2) (cream]) (cream?)

(nm)

290 0.015 0.897 2.4219 0.013455 0.0363285
295 0.0817 0.829 2.2383 0.0677293 0.18286911
300 0.2874 0.649 1.7523 0.1865226 0.50361102
305 0.3278 0.428 1.1556 0.1402984 0.37880568
310 0.1864 0.232 0.6264 0.0432448 0.11676096
315 0.0839 0.093 0.2511 0.0078027 0.02106729
320 0.0180 0.001 0.0027 0.000018 0.0000486

;(cream 1) sl asadll 31 2pS1 SPF dad o) aas (2) dalaal Gk

SPF=10%(0.013455+0.0677293+0.1865226+0.1402984+0.0432448+0.
0078027+ 0.000018)= 4.590
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096+0.02106729+0.0000486)= 12.183

e Van Ayl S5l el )l g KU 0 VIVO asedl) Blas) ile e of oDl
coosall (e A ae Al el B A S dally SV SIS (7 ViHO Aied
IS8 05wl Gusadl (e Aada Aila) o ) ol oda i bl daa 25 Lae
GsS BE Cuna ge Sl Jsathy G ¢uadll Zadl (e Dleall o 438 (g0 Lasale
£)9alls o138} dadiie Cagial Cava @iy (SPF=12) 5yl Jawgia ) (SPF=4.5) s
Lada i o el i ey [8] wedl) dgleall Jale dad e slaeYL FDA
as i sibadly ¢ DUal Leaal o g3 S Jia Zgmalal) 280510 salls ugadl) e
alai) dpaal chiy Cua Aile a2 e dagiill sda 33155 L [21] Gppmela)) Ll
ale o lal) e waall cindl QIS ([29 ¢13] Apadll GLEN 8 Gusadl (Bye dadla
sl Gl ddadiall falall Gl e paall Ald Gladle aaiy o e @l

31 30] Leadill

Gluagilly alaliiiy) -4

(i) 2uSl) Al 285 Ase gaie o gsing (fp) @isd el (JHls apS ypaat
Oe BB 3 (5)50 Jad e Jpanll Dy ldg o(Gusad) (e LadR) Lpanda D85 25
SOl A e Alle 5805 Sl Dpsepall e BV Cind o pluall uedl) das]
Ay il Coelal L anle e Gl ool Al axs dae e Gl sedae Ja Al
iy i) e baa byseay aall Gl ulaie ol g0 4l el G aySH Cliialse

leall e san 53 il 8 Gueslia o apSl) Bulai 5. alall dulie Lages Ay

27



uged) @8 Jgda LA Lo s gla AL wad Bl g a8 auilllg juans

Jlaxind Jla b Galyadl) 280 sl 585 (e Sl AnlSa) 35 Lo uadl) ] ha

sl B i DA Jie ey Kpapla &l Jlse

oy sl By LA e Baliie S5 aladiuly el (e e Bae juaaly ag
Juzmdl awt Al gy SU i) Gapeal) ppans Jal e lgie J90 el Bjlaall ol o

ladyy Jie el a Sl e Gasadl) (e dhe slaly st WS ¢ el Gadl (e dlea

copeshid) (e ST ase e adulag cculdl)
eaball -5

Deevya L. Narayanan, MPH, CPH, Rao N. Saladi, MD, and Joshua L.
Fox, MD, FAAD,2010, Ultraviolet radiation and skin cancer,
International journal of dermatology.

Lars Alfredsson, Bruce K. Armstrong, D. Allan Butterfield, Rajiv
Chowdhury, Frank R. de Gruijl, David J. Llewellyn, Henning Tiemeier,
Richard B. Weller and Antony R. Young, 2020, Insufficient Sun
Exposure Has Become a Real Public Health Problem. International
Journal of Environmental Research and Public Health.

Jonathan J Neville, Tommaso Palmieri, and Antony R Young. 2021,
Physical Determinants of Vitamin D Photosynthesis: JBMR Plus.
Nahid Sultana, 2021, Sun Awareness and Sun Protection Practices.

Clinical, Cosmetic and Investigational Dermatology.

28



Laall g dglal) a glal) Al ‘ oaa daaly daa
)l Laga By G2 2025 ale 5 sl 47 alaal)

5_

T. Maier; H.C. Korting, Journal of Pharmacological and Biophysical
Research, 2005, Sunscreens — Which and What for?, Skin Pharmacol
Physiol.

Nina Sabzevari DO, Sultan Qiblawi MBA, Scott A. Norton MD, MPH,
MSc , David Fivenson MD, 2021, Sunscreens: UV filters to protect us:
Part 1: Changing regulations and choices for optimal sun protection.
International Journal of Women's Dermatology.

Sergio Schalka, Vitor Manoel, Silva dos Reis, 2011, Sun protection
factor: meaning and controversies, An Bras Dermatol.

Food and Drug Administration (FDA). Department of Health, Education
and Welfare. USA: Sunscreen drug products for over—the—counter
drugs: proposed safety, effective and labeling conditions. Federal
register. 43/166. 1978;38206-69

Elizadngela Abreu Dutra, Daniella Almangca Gongalves da Costa e
Oliveira, Maria Inés Rocha Miritello Santoro. Revista Brasileira de
Ciéncias Farmacéuticas, 2004, Determination of sun protection factor
(SPF) of sunscreens by ultraviolet spectrophotometry, Brazilian

Journal of Pharmaceutical Sciences.

10— Kiriri Geoffrey, A.N. Mwangi, S.M. Maru, 2019, Sunscreen

products: Rationale for use, formulation development and regulatory

considerations, Saudi Pharmaceutical Journal.

11- Ronni Wolf , Hagit Matz, Edith Orion, Jasna Lipozenéize ,2003,

sunscreens, the ultimate cosmetic. acta dermatovenerol croat.

29



uged) @8 Jgda LA Lo s gla AL wad Bl g a8 auilllg juans

12— Nick Serpone , Daniele Dondi, Angelo Albini, 2007, Inorganic and
organic UV filters: Their role and efficacy in sunscreens and suncare
products, Inorganica Chimica Acta.

13- Liyan Li, Lan Chong, Tao Huang ,Yunge Ma, Yingyan Li, Hui Ding,
2023, Natural products and extracts from plants as natural UV filters
for sunscreens: A review, Animal Models and Experimental Medicine
6(3), 183-195.

14- M. Dantas Mota, Sousa Costa R.Y., A. Silva Guedes, Ribeiro
Cerqueira e Silva L.C., 2019, Guava-fruit extract can improve the
UV-protection efficiency of synthetic filters in sun cream formulations.
Photochem. Photobiol. B Biol.

15-  osideidl Lo dglal) Gwadll LB Sasm s el sl ey s
Jasad) (44 dadll ¢ aes dala dlse 2022 <Llaa 38 gl

16—~ Megan Sander MD, Michael Sander DMD, Toni Burbidge MD,
Jennifer Beecker MD, 2020, The efficacy and safety of sunscreen use
for the prevention of skin cancer, Canadian medical association
journal, CMAJ.

17- J Lademann, S Schanzer, U Jacobi, H Schaefer, F Pfliicker, H
Driller, J Beck, M Meinke, A Roggan, W Sterry, 2005, Synergy effects
between organic and inorganic UV filters in sunscreens. J Biomed Opt.

18- He hailun, Li angi, Li shigin, Tang jie, Li li, Xiong lidan, 2021,
Natural components in sunscreens: Topical formulations with sun

protection factor (SPF). Biomedicine & Pharmacotherapy.

30



Laall g dglal) a glal) Al ‘ oaa daaly daa
)l Laga By G2 2025 ale 5 sl 47 alaal)

19— 4l Lgh)08 Ay g draypedl LA (e Gilag)S yuzand 2020 ¢l dlien .0
4 222 (6 Al idapal) aslell Ay pal) Aaal) ¢l dxidl e

20- P.Gigena Carvalho, R.Isla Naveira, L.l. Granone ,C.B. Mendive,
A.E. Massa, M.S. Churio, 2023, A comparative review of natural and
synthetic UV filters: Gadusol and benzophenone-3 as representative

examples. Environmental Advances.

21- Kuthar S. S., Hogade M. G. and Kosgi S. S, 2021, comparative
sun protection factor determination of root extracts of liquorice vs
marketed cosmetic formulation. World Journal of Pharmaceutical
Research.

22— Mrs. S. Indira, M. Pharm, 2023, Formulation and Evaluation of
Sunscreen Cream From Manjistha (Rubia cordifolia), YMER journal.

23— https://pubchem.ncbi.nim.nih.gov

24—  Sayre, R.M; Agin, P.P.; Levee, G.J.; Marlowe, E. Comparison of
in vivo and in vitro testing of sunscreening formulas. Photochem.
Photobiol., Oxford, V. 29, P. 559-566, 1979.

25— AP Mishra, S Saklani, L Milella, P Tiwari, Asian Pacific, 2014,
Formulation and evaluation of herbal antioxidant face cream of
Nardostachys jatamansi collected from Indian Himalayan region,
Journal of Tropical Biomedicine.

26—  Shu-Hua Kuo, Ching—Ju Shen, Ching—Fen Shen, and Chao-Min
Chen, 2020, Role of pH Value in Clinically Relevant Diagnosis,

Diagnostics.

31


https://pubchem.ncbi.nlm.nih.gov/

uged) @8 Jgda LA Lo s gla AL wad Bl g a8 auilllg juans

27- Badan Standarisasi Nasional (1996) 16-4399- 1996. Sediaan
Tabir Surya. Jakarta: Badan Standarisasi Nasional, Jakarta,
Indonesia.

28— Devi Woulansari, Aripudin, Susi Ratnaningtyas, Sri Suminar
Gopurullah,2022, Formulation and Physical Evaluation of Sunscreen
Cream with Methanol Extract of Eucheuma cottoni, journal of science
and technology.

29-  Ji-Sun Moon, 2020, Development of natural sunscreen using plant
extracts, journal of the Korean applied science and technology 37(5),
1138-1150.

30~ rnse gala apS Glivalse Ay juani 2025 eyl L 2 cyg a2
Anall ¢ men Gaals Alaa ciailall alall bl s dallae b 4dlad i
1 oaaed) (47

31- Lata Kothapalli, Komal Bhosale, Asha Thomas, Pooja Sawant,
2023, Potential of herbal extracts as sunscreens and
antihyperpigmentation treatment, Current drug therapy 18(5), 377-
390.

32



