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Seaweed extract (Sargassum polycysium ) as a preservative on
sunscreen cream with the addition of seaweed porridge

¥ H Sipahwiar'*, % Albasr', H B Purnamasari’, M G Kristiany' and D H G
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fehsiract. The v of smecreen & bighly mecommmced to prosect the bealih of the skin from
ulirsvinler radiation, Mosd commercisl censoreens comtwn aiboal preermives ach as
meahylparaben, which ces be dsrimemal o health. Prserssiives nosuksoreen ean be
snbstanied with natvral mgredients, i whach Serparmmm polversiom ellanol exiract 15 offered
a5 3 aheramive in this resemel. The preservarive b made from Y. pedpyeunii ©xmac wish
adfifition ol sevwesl porridge of 191 5. pedvortaes and Secfiouesa cofon miciome. The gualigy
of oream is leded wvmp wdsl microhial fesd, darabde power praficiion. anbosulmi aml SPF
valnie 115 phuysical spabilive is ressed (ol sensory weszing. pH messmement, cyling 1es and
cenirifigal test. Buydated brdroscstoluens (BHT) is osal ax comimed and is then weited wity
meahylparaben med the Sxireo &w compuriaon, she carach was fungd o ave cinmgars ke
microhial sl with & weeks of preseradion comgared 1o methylaben (8 week<i, In
anfiftion, the oream skines siability e=p o one vear, 2 halaeced pbl aconlizg o SN shows no
Towa] wibon, aiiosiching s rving (HC s ool 105 47, SPF valos of 7008 o irlsning & Bvorphle
CINTSAMTET BT plane.

Boey yrords: antdhacierizl, preseryative, Sorpassnm polve e, sunsree

1. Imtrmdewction

Sezweed that grows i Indooesian waters is recorded arcund SEEY species. (ine of the polentsal
seawesd s o commetic row material and its abandant ovailability & Enchemar oofroni and Sargarsmm
sp. Food ond Aquaculture Orgamzation (FAQ), reported that Indonesia was the second oountry after
China in seweeed culivation production in 2003 which ameonsed o 34% of e 20 296004 s
pooduced By che warkd |1 E Public awarengss of e imponance §kin bealth cate is a driving facr
o increasing @eand for skin core cosmetic prochicts. The use af skin cure cosmetic products i one
of the effarts to protect the skin feem the negative offess of weather conditions, Air humidity
Indonesia con reach BFE with femperatuce [2]. Contimoous sun mdiation will cause black spots o
appear, Sursencen cream products hove been widely developesd and prodaced on the merket, but thers
are soeme conoerms meluding the use of hazardous chemicals that do il meed the specifications of the
procdiuets produced with hose on e label, Cispetios gederally comain o misiiee of chemical
compounds and ek many oome From nedural sources (1] The dermnd for oosmetscs from berhal
ingrechonts B currently growing very rapidly [#]. This exparsion = dug e the availability of faw
mteriands from noture. Raw materials for aquatic products thut have the opporunity o be developed
i cosmetic producs are segweed, Swrgaiien spo have preater atioxidant activicy compared fo
Carferpn rocerer, DT hicdiea and Coracitonin vpes i the Gise of Ms owith B {Rad1 S,
|3 Ak%a 0, 103 730059, 20 7240 %7 pp'ml sespoctively [3]. Sargersium sp, 18 8 Tvpe al boown algae

ml vedenl Tromsy liws wiek imay I wend wsder e derme of e O palee Commmms Aliibaen 206 oy Sy Lt s dribalien
i B ik @Rl itanken dinbdien b B addlon sl aml U DES o Ue wirk. jaureal oibilam cesl 1411
Puhlished mdar Bcarce by 100" Publisherg Lid 1
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thiat is ablc o absort UY hght [6]. Sergeesiien sp. conbnies fuomdan and phenole compeoents that are
able 10 capture lree rndicals {71

Red seaweed . satfoniy contzins phycocyanin comparmis which comain mycospomne acid (MAAS)
angd consists of imme derivaiives gantaining amanocyclobemmmine. LY absorl=et cleomophone 8],
Red seavweed comams amioxidant compounds that can imhibit the penetration of stvemg UY Light into
teses or cells. [n nddition, E. ceffend antioxidant oetivity shesed 10w of 10504 piml 4], The
active componems producad inchide flvonoids, phenol hydroguimmes and iriterpenaids which e
Thargha tes e pedeniial conmgrsands sl 2y rasw melerials Tor sufsoreen cnsurs.

2. Materiaks and Methads

2.0 Moserhady st soedy

The main meredienis @ were 8, pofvevaiem sepwesd and £, cotrond . Ingredients for making creams
were emukgace cream, stearlc achd. metlyl paraben, lquid paraffin, buyl hvdrosy teluene (BHT),
glycerin, tricthanolamine (TEA) ond fragrance. The material meed for the amlvss were agquades.
MaCl, ethapol ®%, Colr, 2.2 diphenyl-1-picryfydrazyl (DPPH) pewder, Plae Count Apsr (PCAJ,
MNutrient Brsh inb, and abeolsd TO% | The tools used in the study were digital scales, analytic scales,
specirameters, pH meters, cemrifnges, ovens, glesswore (Pymex), stirrers, blenders, alaminam fails,
ircmbainTs, conters, amsen, spray bottles, sieribe plastic, bot plote, Erlenmeyer, orel serolopy pipesie,
indsk, aiwl gloves,

e Sqrmll.ﬂnl.'.l_{

. comtordi meed for poeridee i a dry foom and o1 8 nescomem harvest age of 43 days, S pelvoonion
seawes] was wken in the walers of Banten Bay, Serang Regency, Bamen Province, 5, pelvermim
seawend was cheaned and somed Froms simd or obgects that are casried daring the paeking process and
wgehad with sy warey, Sepweed thar has been washed with sea water, ihen rosad wathy iresh water
that lows o remove the it or sznd content that s oftached. The seaweed was then stored in o
styrofonm covtainer in the wanspor process 10 the bocatory, 8, pedversnm was exwacied by single
muceration method using ethunal foe aldain s active comgpound and #x vield was determined.

24 Amsihaererin! ariiviey fes

Antibacterinl actvay testing incladed the stage of prepamation of fest bactenal reuvenation,
identzficatiain of test baclerim and testing stges. The stages of test bucteral reuvenation prepuration
were a modifmotion of a standard reference from MOCLS of the Mationol Clisical Laboroboy
Standands Commiitee which included the mamofacore of PCA soled media, the mamfacture of NB
licpidd medin ard wsing Ssapiviococcns oureny bacierm and Evoberdolio coli as sandand jest bacterin
[ 46,

24 Preparmtion of Swrgassen and . cotionil seaneed porridge

Preparotion seferrad o the previows research 1] The process of making 5 polvevsnen pomides,
Carried oul dweagh ree gages. wasung. soaking and draisng. 5. podvcveiam seaweal. Those that
huod been washed anid driedl were rinsed then sooked for 13 bours oeing distilled water, 5. podyovvom,
il 12 hotws smaked then drained, 8, polveyamn porridge, done by mixing 5. pedveysiune, and distilled
waber, then honso gengeed using o blender.

£ votraril seawesd preparation wus done through four stages. namely washing, bleaching. soaking
and draining. £, corkirdi wishing was done wilh ronning water i g chean seaw'eed [om liwegn
abjects such ns sand, wond | tecigs and sticking dirt. £ coftond beachimg was done 0 get a white and
mtmctive appearance. Hinchime uxzing a combination of digtill=d water and Eme (Oa0) 055 for 36
mimtes while contimoing do knead to befp speed up the biouchmg process. E. cofonii mas fnsed
agnm and continued the process of scaking E. owttonii with distilled water for 12 hours. The next
process wos nmking pooridee by mising £, corondd omd ogueides, then hemogenizing it using o
hlender.
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2.5, Maling rumrscrogdl oTeomm [re el

The ingredicois used in making cream preparotions were divided imio two phoses, Oil-saluble
ingredients inchide eromlate, houid paraffing steanic acul, and BHT dissolved until bemogencoas ot a
temperature of +£75°C illed oil phose {preparation |3, Siowhaneoushy, waber-solehls mgrediems
Ikl glycenn, TEA, dsrilled waer, and 100 & poficysam and E, ool seaweed sformy
preparations dissokved upitil bomogencons at £713°C called water phase {preparation 2}, Aher that
{preparstion 1} and {preporution 2} homogenized ond reachad the sume temperstare =705, mixing
wais done antil it wos foemed {preparation 31 in the form of @ bomogsneous crenm | 12],

In this study endification was comied ont by replacing methyl paraben with exirao of 5. padvovstam
&5 preservative Inothe cream of sopscreen seassned, Then do {prepsration 33 with 3 treatmsems, The
firs meatmem was grven thie ackditson of methyl parabenr and BHT, the second treatment wés given an
aldiion af §. pelveveture and BHT extrocts, and the third sreatment was ooly added winh BHT
dcomrel) aed then homegenized for 210 meputes ot 40°C, Frogrance was put into 3 treatmeits of fhe
e preparalion arel lomogetisois Tor =3 minles.

3. Hesules and Diseussion

A Bmpling

Sampling was done by diving direcily st the sew in the depth of 30- 100 cm Crom the coustfing,
8. petvesarem was Then cheaned arel sorved from sand or objects 1bat ane caried during the pecking
proess andl washad with sea water. Seaweed (rar has been washed with sea wanzr then doved and
stared i o styrodnam container and the extraction methmsd for 5 pedoeveme corried oot m this study is
simgle maceration using ethamal,

In the macaration process the cride extract of ethane] frism the evopomtion reulis ina chirmoeTristic
paste-like solvent wnh a distndiee anoma. In cokor Characteristics, the retalive color s hroamish,
the vield was 2,7%% in the fest replication ond 3.98% m the second replicution. The percentige af
vield produced from macroalgas extraction using ethamed sphveois emeed from 2-3%:. Based on these
data it eon be idepaified that 5. pedveviume contains activg compounds ahich are relabvely solublz in
pular sod vets.

A2 K pedven i anf it tentad aoliviny
The nmthocterinl activity cun be seen by inhibitory wonss {fgure | Test inhiitory sones formed for
5. areeas bacteria were found af each concentration, nomely af conesatestions of 20 pgml (5.3 g,
PO ol 458 cnen ), 200 el 050 1) and 300 pp'mL 0605, and inhiliiory 2omes for Exeferdobia
cerlt hacteria wene foured at concevtrations of 1060 pafmd. (511 mem), 20 pe'ml {508 mm) and al
concentratians al 30 epimil (6.5 .

LY i
Flgure 1, Exposurc of inhikitary sones to 5, colf boctena (A and 5 aweer (B),

The difference in amimicrobial aclivity can be cavsed by the susceptibiliy of euch bacterium,
Hacieria have o wvalnerabilay o difTerent physical Fcilites ond  chemicals, The resistance ol
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micreorganisms themsclves,

J2. Preparantion e B conondi arsa 8. pedye vt

Porridge Preporations 8. podveysourn slunry prepamtion throogh woshing, sopking and  droining
processes, M nof throagh bieaching. The taking of 5. pedveviiaim was done direciy by diving, so that
&, polvorrfum was used fresh, Fresh seaweed bos a higher antiosxlant sctivity compared te dry
aeawond [ 3]

The immesion proces of E. cwifomii and 5. polvossiom was camied ool ke 12 hows 40 renwnve
messkhual lime (Ca0H in the blemching process of & corrowll. Another goal of bnmersion i 1 prodiace
el an seaweed snd ensure the seaweed B clean before making a slurny preparation. The slarry
preparation was made by homageniving beiween seowesd and distilled water with o ratio of (1:1)
using u Bandr,

J A Dyrhie ponwer fesr

The ot microbial resting resubs showed thut microhinl colomies foond in cream prepamtions from
vk db Lo week b vwaere SOl belosy the 1 mershial B 50 ahan s cream sould be gsed, The ioial
muicrohial limit in the cream requensd by SME D& 23951996 b o masimum of 10x 102 calonies!'grum.

15
2 ———
o s __& i
15 .
E
0s
=) 1 3 ] 1 - fi ' ] -1 14

STORAGE TIME ['WEEES)

Figwre 2. TP linear regression graph ireatment ol methy| pamaben + BHT.
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Figmre 3. TPC linear regression & BHT linesr regression gruph
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Figure 4. TPC linzar regression graph e BHT reatmenl,

Based op the hincas peaph (Hgure 2290, the resulte of dhe TPC test can be prediced thar at T weeks
cream with BHT treatment was rejocted. which means that o dioes ot mect the slandarid., while the
catrect reamment + BHT wios cegected of week 3 und methyl paroben + BHT was mejected a4 weeks,
Thet b mse of mehyl paraben presevvaives amel 5. poliosien extiacts coukl inhibine msencbial
actevily 0 crenm compired 10 oo -preservative cream

A5 Aol aotivity

Antioxichnt activily of scowood sunscreen oream + BHT treatnemt was able o reduce free rodicals
with & concemnation of 50%, with 1Cs volues of 10542, The addithon of stury £, eotror and 5,
pedverinn, s well 25 5. palieisfom exiracts e thooght to have an iifluende on the 1w valie of
cream preparations. Seawsed has a phenolic companent and cofirs antioxidants that can fight fres
wad islz by donating ong oF more shcmoens to free mdicals | 14). Free radicals & atoms o mokecakes
it are very umstable and repctive and damage the tissae [15].

The snuer W vulbue shows the grester antioxidam activity in the test materiol, & compound & said
1 he o very stneng antoaidant I s vakoes dne less then 30 ppm, song for B s betseen S-100
prm, while i g is worth WE-050 ppen and weak of IC 5 & worth [50-200 ppm.

A6 EPF snrserasn creane sending

Thhe value uf Sun Protection Pocior (5FF) shows the effactiveness of o sunscreen cream in proicciing
The skin. The mesulis of the calcatation af 1he SPF value Of sutscreen cream preparadion an: presented
itk 1.

Table 1. The results of caleubating 1he SPF volues of sumscraen creams,

Cream EPF salue
Maethylparaben+ BH | EHY
Extmct+BHT 21
BHT | [H1

The classificatinn of the sumscreen ahility kevel = minimum i the SPF ic between 2-4, 4-6 mouderute.
-5 emira. E-15 maximuwm, and ultra i the SPEF is mnre than 15 (6], The extrad hes o SPF value of
200 which & ostill in the range of wodirate sumaech protection. thus i is polemial o use in
SUNACTCETIS.

AT Bemsouy st

SEMROrY 1Es0ng 15 8 subgectiee desl that & implemeniod wish e value of Comsun e FITEF-."I"E'I'I-L"I'.' loe
product acceplunce, Sersory besting wsed o bedonic scale with ammed punelists aped 2{(0-35 years
todafing 30 people. The vesulis of seomory test con be seen in figore 5,
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Figure 5. Average value of sensocy tosting, B8 : methy lparaben+BHT, B extroct-+3HT, 890 BHT.

Frosn this lgure, we con conslude thers & mo significunt difference betwem oream with excract and
cream with methyiparaben in sensry testing. [ s sal2 0o assame that the exrac = padeial o
meplice methyiporaben as an additive,

A8 Appearance

The semsory mesuls showel that the panelists’ response o (he appearnce of sunscreen cream gave
dlifferem ragings, 1 can be conchuded that the cream + BHT exaract ssmple obtained the lowess valos
of 4.8, ecause the cream ourast + BHT had a loss swractive appearance, while the paneligs faverive
value on the appearunce of the creum sample methy] pumben & BHT and BHT ranged from 85 1o 6.5
which mians that the pancliste give an sssessment between normal and semewhat like,

S8 Cekar

Calor B one of the paramelers of visual observatlon atached o a prodos. Color cin be one of ihe
ERSESEMCTH factoes in the selecthon of @ praduct by consamers. Paneli=e’ Fﬂ'E"fEI’EﬂTI? Tor the credm
codar of methyl pumben + BHT and BHT samples ranged from 6.3 % 6.5, which means the panelists
pove b orather Fiverable assesement, Whereas the + BHT exwuet sample bl the lowesi preference
vubue because the wddition of Sergersvam policvsinm extrct camsed the coeam coha o dack green.

J, Femwar

A plensant arsl eusily recognimble amma will generally be preferred compared te an unrecognized
arpma. Pragramece or fragrunce cun doplicate the desered aroma [17). The higher the percentage of
aromati: compesnds, the longes the bensity and aromn are obtained. Pasclists' faverite seore on the
arimm of the oream ranged from 5.0 - §od which moans that the paoelists goave an assessment hetwoen

mather fike 1o like

A0 Hiwogeneisy

Homogeneity is o paramler % see the effectiveness of cvenly or nod miking mgredients in the
proddugt, The panchiss’ preforence value for the cream homogeneity of medlwl paraben + BHT wod
BHT saimaples wis 65, whicl means Ui panelse gave a raber favedalle assessmenl wihike the cisanm
+ BHT cream sample had the lowest valwe of 6 becanse the oddition of extract made exoaet + cream
BHT = moms devse than mmethy | paraben + BHT and BHT coeaim,

A2, The plf af sirvereanr evamm preparation

B resulis of pHomeasurements. for Wb weeks of different temperatores ore ot how temperotuses
(4220, oo lemperatore {22270, and kigh temperatuces (402270, The pH saloe of the aeam
aldition of seaweed porridge with thnee ireatments mamely methy] paraben + BHT cream, exmact +
BHT and BHT has increased with the lengl of stofage tiee. bat a4l in the range of skin pH bakaee
valoe and in pceordance witl SMI Mumsber 160300 16,

JAE Ol vesr
Cyeling sl tests were camied ot in two different comditions., namely ot low mperatures of 42270
smd high temperatures of N2 for 6 cvcles or 12 daye, Owveling beste were conducted b test the
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cubsion stability [18], The msubs of the oyeling test showed that there was mo phass sepasaion in
iy cr'can e kien, discoboration and no chopge in aroma the oil phese ard the water phase in the
cream preparatiem s that the coeam can be mixad homeezenecusly and rensuen stable at exira
temperature changes, the color Changes that vecur in the cream prepartion are due 1o the o idation
preocess of vimin O The axidation peocess will pocur faster IF the cream & exposed by alr, Bizht and
het. After experiencing the color exidution prooess the cream can tarn info o bit docker

A0, Contrifugal text

Cenlzilugation was carried out at a spoad of 3800 rpm P 5 hours, The resules of obseration afbor
cenirifugation testing showesd tht seaweed crewm preportions with methy] parben + BHT trestmem,
cutract + BHT and BHT Mo codor and odor changes or phase separathon. The abaence of phase
SEpATHNNL N cTenm preporation: = cdoe b the surfctam veed de profect ofl droplets an the cream
pecparation so that the oil phase and waier phase arg well mexad |16

4, Comclusion

Seawend 1. polvewsiien) eniract with the addmion of seawesd pormdge has poential o replacs
medhylpuraben s an mlequats nitural preservatove moAmMscresn cream.

Heleremees

[1] Food and Agusculture Organization 2015 Fishenes and Aquocelure Stabistic (Roma: FA
Yeurhonk )

[2]  Tobaroshs B 2005 Mepciptakan kenyameanan therval dokum bonpunan J, Sigtere Tekndk T,
fw2-12

13 Schoeider, Gunther A G ond Bebersdord 2002 5%in Cosmetics Encyvelyeeadia ol faennlol
Chevaiirey (Germany: Federal Repuhlich

4] Singh [ Geoyad A, Kumar 5, Magpal M and Arom § 2005 Polential of novel drug delivery
swateims for horhal dewps Teafirn . Paves, e, 45 125- 235

[5]  Yomgthong M 2002 Anciogidast activities of four gdible seoweeds from the soushem const of
Thailand J. Frods. Haoe, Nudrohd 2] H-223

[%] Sumarwidhi P E, Untari L F, Sudorman 1M and Dscivagi 2000 Poersd makmalgas dari Nusa
Tenpeara Barm sebagal afernail pelindung il alami dark paparan <inar UY dan menjaga
kelembupan kudit J. Biclogi Larar 1212-27

[Tl Samee H, Li £ H, Lin H. Ehalid J and Gue Y C X0 Amialergic effecis of cthanol entracs
Frewn brown seaweeds . Zhejiong Lwaiv. S 810 147-153

|8l  Zhapbuoi £ and Cao X 2HS The solation of prophyea-334 bom manoe algae and s UY-
Absorptiom behaviar J, Geeamal, Loy, 23 400-9075

[  Muorjanah, Burilimaba M. Arwar B, Luthfivana N 2005 ldentification of bisactive compoands
sepwesd ps row sumscresn cream The 2ed Internaticnod Symposium on Aquatic Praducts
Process mg sl Health [15 APROSH]

110]  Ralenweats 2014 Ekstrak duun tmaman lindur {Srecgwiera gomoondfiizad schagan anai diaee,
| Unilerpradusde thesis | {Bopnr; Bapar Aprculiumal Universii )

|11 Chadic A& 3007 Kojian mompmi I sehapgad sumber seral plternatf ontok minomaan berserut
| Thisis | {Bogor: Bogor Agricalharal Universicy)

[12] Lanhbivana M, Muranzh, Nardmale M. Anwar B, Heduwvat T 2006 Batie of scowead pomidee
Erafrevana codpemitf o Sargavaim s, as o sunsereen erean Feomala JPRPE 19 143195

[13] Suryvasingoum T D, Suwara T, Sockann and Pura 5 1991 Kajian sifal-s8al oo kemodind
rempd Bt budidaya jenis Evchenme ositend dan Euclreama spirasure, S Peneliffan Pavon
Fourew B8 | 124

[14] Zuben M. Robledo [ and Freile-Peleprin Y 2007 Antioukdam aetivities # marne meacrodlgs
From theoonsts of quintana Reo and Yucatm, Mezice & Appd. Pevend. 18 B49-458




Thie Snd ELW 10 Paklicheng
IO Caml, Serics: Eorth aodl Eavviemmenial Scienee 208 20902072 olois FO OSSN T55-13 152701 2072

|15 Kang C. Jin B, Lee H. Cla 8, S0l E. Moo ), Fark O Chun §, Fung E. Heng 1 5, Kim 1 axl
Kim E 300 Erown olgone FEoiomia cova atternmtes type | diaketes by activating AMPE and
ART seppaling pathoays . Eood s Toodoa! 8 300514

[16] Rodriguee M, Gutierrez G O, Flores ¥ G, Moeoe LA, Balazar E H and Apam M A 2012
Evaluntion of the physical stabiliny of sunscrecn: application of o corerecal cornglation analysis
Foe relating he emperaiure and cxiersibaliay fae F. 5l Techead . 1 1-7

[17] Kuswmaningsieh T, Dési 5 H and Andi b 2006 Sinpesis sensvawd Kowgonen parfum Bl p-
Anisnt clari Anetol . Biofaeas T 5K-61

(18] Hieger M M 2000 Harry's Cosmeteobog #th Editien (Mew Yaork: Chemicsl Publbshing Cao,
Ine.}




Seaweed extract (Sargassum polycystum) as a preservative on

sunscreen cream with the addition of seaweed porridge

ORIGINALITY REPORT

7% 6% 4o, Sy

SIMILARITY INDEX INTERNET SOURCES PUBLICATIONS STUDENT PAPERS

PRIMARY SOURCES

.

Submitted to Sriwijaya University
Student Paper

2%

o

swissmixit.com

Internet Source

(K

e

patents.google.com

Internet Source

T

-~

innovareacademics.in

Internet Source

T

Submitted to Higher Education Commission
5 _ <l%

Pakistan
Student Paper
ejournal.unsri.ac.id

H Ingernet Source <1 %
iiis.akfar-isfibjm.ac.id

JInternetSource J <1 %
bioflux.com.ro

B Internet Source <1 %

saudijournals.com



Internet Source

l <1
"Encyclopedia of Marine Biotechnology", <'I o
Wiley, 2020 ’
Publication
Dzun Haryadi Ittigo, Mila Yuni Anderiani. <1 y
"Optimasi Formula Sediaan Krim Ekstrak Kulit ’
Buah Naga Daging Merah (Hylocereus
Polyrhizus)", Cendekia Journal of Pharmacy,
2017
Publication
journal.ipb.ac.id 1
JInternet SourcE < %
jurnal.fp.umi.ac.id “
‘Ilnternet SouE)ce < %
text-id.123dok.com
Internet Source <1 %
Xiaobo Chen, Samuel S. Mao. "Titanium <1 o
Dioxide Nanomaterials: Synthesis, Properties, ’
Modifications, and Applications", Chemical
Reviews, 2007
Publication
Aris Y. C. Lam, Mei Mei Lau, Calvin Cheng, <1 o

Ming Yan Wong. "The impact of electronic
word-of-mouth on young consumers'
purchase intention in Hong Kong",



Proceedings of the 10th International
Conference on E-Education, E-Business, E-
Management and E-Learning, 2019

Publication

Exclude quotes On Exclude matches Off

Exclude bibliography On



