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Aims: The study aimed to prove that the cream of Rosella flower extract 
(HibiscusSabdariffa L.) could prevent a decrease in the amount of collagen in the skin of 
Wistar ratsexposed toultraviolet-B light. 
Study design: This type of research is experimental, using a post-test-only control 
groupdesignbygiving20%Rosellaflowerextractcream. 
PlaceandDurationofStudy:ThisresearchwasconductedattheLaboratoryofthe 
Faculty of Pharmacy, University of North Sumatra. The research was conducted in 2020. 
Methodology:Thestudyconsistedoftwogroupswithatotalsampleof12maleWistarratsin each 
group. The P0 group, namely the control group, was exposed to UVB rays 
andsmearedwithcreamwiththeessentialingredients.TheP1groupwasexposedtoUVBraysand 
20% Rosella flower extract cream. UVB exposure is given for 5 weeks with 
exposurecapacities, namely: 40 mJ/cm2 (the week I), 60 mJ/cm2 (week II), 80 mJ/cm2 
(week III),100 mJ/cm2 (week IV) and 120 mJ/ cm2 (week V), then a biopsy was performed to 
examinetheamountofcollagencalculatedthroughhistopathologicalexaminationofskintissueaft
erstainingwith Hematoxylin andEosin (H&E).. 
Results:TheresultsshowedthattheaverageamountofcollagenintheP0groupwas 
49,899±5,89%. The mean of the P1 group was higher by 56.358±6.81%. The 
comparisontest results with the independent t-test obtained a t-value of 2.485 and a p-
value of 0.021(p <0.05). The findings explained a significant collagen amount difference 
between the P0groupand the P1 group. 
Conclusion: The conclusion was that administration of 20% Rosella (Hibiscus 
SabdariffaL.)flowerextractcreampreventedadecreaseintheamountofcollagenintheskinofWis
tarrats exposed to ultraviolet-B light. It is recommended that further research is needed 
thatexaminesthesametopicasthestudybutwithacombinationofRosellaflowerextract 
>20%. 



 

 

 1.INTRODUCTION 
 

Agingisaprocessthatoccursinallorgansbut ismostvisibleinthebody'sskin. Skin 
agingisacontinuousandmultifactorialphenomenonthatisthereductionofsize,the 
numberofcells,andthedecelerationoforganicfunctionthatisoncellularlevels,even 
molecularlevels[1].Theskinagingprocessineveryindividualdependsonmultifactor 
thataffectskinaging.Thereare2causativefactorsofprematureagingthatisinternal 
factorslikestress,theweaknessofdurability,hormonalchange,andbodyhealth,also 
foranexternalfactorlikefreeradicals,ultravioletradiation,andpollution[2]. 
Freeradicalsareoneofthecausativeagingfactors.Freeradicalisnotstablerelative 
molecule,andtheyhaveunpairedelectronsonthe outsideofthe orbitandmaking them 
reactiveforfindingthepairofelectrons.Electronsofunpairedfreeradicalseasytopull 
electronsonotherelectrons,whichmakesfreeradicalsveryreactive[3].Freeradicalcan 
alsobreakthecollagenandelastin,aproteinthatprotectstheskintostaymoist,soft, 
flexible,andelastic.Thattissuewillbebreakitcausesforfreeradical,especiallyinthe 
facial,itmakesindentationandwrinklesintheskinduetolongexposureoffreeradical 
[4]. 
Collagenisthemostoneofproteininthehumanbody. Thefunctionofcollagenisas 
atissuethatstretchedbyandprotectthebodyskinforanyoutsidefactor.Thetypeof 
collagenthatfoundinthebodyskinaretypeI,typeII,typeIII,typeIV,typeV,typeVII 
andtypeXVII[1].Forpreventdamageoccurscollagenitcausesofultravioletlight 
exposure,ithasoneattempttoreducetheeffectwithconsumptionofantioxidant,it 
causesantioxidantknownto haveabilitytoinhibitestablishmentofROS[5]. 
TheoneofflowerplanttypethathaveeffectasantioxidantisrosellaFlower (Hibiscus 
SabdariffaL.).Theflowerpetalsofrosellathathaveflavonoidlikeflavanoland 
anthocyaninspigment  [6].  Anthocyaninscan  prevent  activated  of  multifactorial 
transcriptionthatcausesthedegradationofmaturecollagenandinhibittheestablishment 
ofnewcollagen.Anthocyaninisacompoundthathasaconjugateddouble-bondsystem 
andfunctionstopreventcelldamagecausedbyprolongedexposuretoultravioletlight 
[7]. 
Somepreviousresearchthathasrelevantwiththisexperimentisnasifaandhusni 
(2018),theyreviewedarticleaboutthepotentialofantioxidantinflowerpetals(Hibiscus 
sabdariffal.)asanti-aging.Theotherresearchwasfoundthatflowerplantofrosella 
(HibiscussabdariffaL.)haspotentialasanti-agingforsomepartofthatflower,thatare 
leaf,fruit,andpetalsof rosella(HibiscussabdariffaL.)hasproveneffectiveasantioxidant 
[8]. 
Thereisanantioxidantpotentialintheflowerofrosella(HibiscusSabdariffaL.) 
especiallyflavonoidthatcanmaketherosella(HibiscusSabdariffaL.)extractcreamto 
preventthe decreaseoftotalcollagen. 
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  2.MATERIALANDMETHODS 
 
  2.1.ExtractionforRosellaExtract 
 

Thefirststepoftheextractionisbymakingthesimplicityaftercollectingandpreparing 
freshRosellaPetals,about100grams.Thesimplicityhastobewashed,dried,andput 
intheovenat50oCtemperaturefor1-2days.Andthen,thepowderedflowerhastobe 
extracted bymacerationtechniqueusing70%ethanolsolvent for24hoursandcovered 
byaluminumfoiltokeepitfromevaporation;afterthat,thepowderedRosellawillbe 
savedinaplaceawayfromdirectsunlight.Afteritiscooled,thepowderisfilteredfor 
betterextractionquality.Furthermore,thewasteswillbeextractedagainwithnew 
ethanol,thesameamountasbefore.Finally,theextractwillbeusedasarawmaterial 
forthecream. 



 

 

 
  2.2. FormulationCreamwithRosellaExtract(HibiscussabdariffaL.) 
 

 FormulationCreamwithExtractRosella(HibiscusSabdariffaL.)hassomesteps,that 
is:TheoilPhase;thatmadebymeltingsomematerials:alcohol,adepslanae,paraffin 
liquid,andstearateacid;addonparaphilparabenandkeepthetemperatureabout700C. 
Thewaterphase;thatmadebymeltingparabenmethylinhotwateratabout900C 
temperatureaddingglycerintriethanolamine,andkeepingthetemperatureatabout 
700C.Thecream ismadebymixingtheoilphasewiththewaterphaseandstirringfor 
3minutes.Allowedstand for20seconds;afterthat,stiruntil homogenycreamhasbeen 
made,add ethanolextractofRosella (HibiscusSabdariffaL.)and homogenize[3]. 

 
 2.3.PreparationofWistarRats 
 
 Thetotalof24ratsasatrialanimalexperimentadaptedby1week.Theratshave2 

groups,with12ratsineverygroupandhaveexposuretoUVBandgivenbasicmaterial 
creaminthefirstgroup(P0)andthesecondgroup(P1)givenwithextractRosellaRosella 

(Hibiscus SabdariffaL.)cream. 
Everyratfromthetwogroups(P0andP1)wasshavedinthebackhairandthen 

applicatedbasicmaterialcreamforthefirstgroup(P0)andthesecondgroup(P1)be 
givenExtractRosellacream20%.Theabsorptiontimefortopicalmaterialintheskinis 

20minutes;afterthat,applicatedmaterialfortwogroupsandexposuretoUVBand 
applicatedmaterialcanberepeatedforthenext4hourstogivetimeforROS.UVBis 

about280to 320nmwavelength[9]. 
TheExposuretoUVBwasgiven3timeseveryweekfromthethirdweekuntilthe 

seventhweek,alongwithgivingthefoodforananimaltrialperiod.Theintensityof 
exposureis40mJ/cm2(Firstweek),60mJ/cm2(Secondweek),80mJ/cm2(Third 

week),100 mJ/cm2 (Fourthweek)dan 120mJ/cm2 (Fifthweek),[10]. 
Theratseuthanizedbyinjectingahighdoseofketamine(125mg/kgBB)usingthe 

intramusculartechnicinanaerobicjar[11]48hoursafterthelastradiation,toavoidthe 
effectofacuteradiation.Theprocessofcollectingtheskinsamplesformbackofthebody 

afterallthehairwasshaved,andcutitwitharound2mmuntilsubcutaneouswith2cm 
longand2cmwide.Afterthat,thehistopathologypreparationandtotalcountedcollagen 

ondermiswillbeusedasaposttestdata.Andthen,theremainsoftherat’sorganwill 
beburied. 

 
2.4.HistopathologicalPreparations 

 
Fixationstep:Theskinrats'tissuewassoakedinphosphatebufferformalinliquid 

10%for1day.Andthendotrimmingforthetissuetobetaken. 
Dehydrationstep,thetissueofskinratssoakedbygradedconcentratealcohol,there 

  are30%,40%,50%, 70%,80%, 90%,96%, eachonedoes3timesover25minutes. 
Clearingstep,thetissuewasaddedtotheclearingagent(alcohol:toluene1:1)for 

30 minutesand dippedinto puretoluoluntilit wasclear 
Embeddingstepafterinfiltration4timeswithpureparaffin,thenthetissueswere 

embeddedinliquidparaffin,allowedtoformblocks(+/-1day)sotheycouldbeeasily 
slicedwithamicrotome. 

Cuttingstage;tissuecuttingprocessusinga macrotome,6µthick,serially,the5th, 
10th,15thslicesweretakentomakeslideswithH&Estain,affixedtoanobjectglassthat 
hadbeensmearedwithadhesive,drippedwithaquadestanddried. 

 



 

 

 2.5.StainwithHematoxylinandEosin(H&E) 
 

Tissuesthatstillcontainparaffinaredeparaffinizedandhydrated.Stainthecell 
nucleuswithHaematoxylinWeigert'sfor8minutesandwashthepreparationfor10 
minuteswithrunningwater.ThenstainwithH&Efor1hourtoclearthestaintoanear 
balancewhereinadditionaltimedoesnotimproveresults,andshortertimesarenot 
recommendedevenifthecolorlooksgood.Washwithacidwatertwotimes,thenremove 
excesswaterphysicallybygentlyshaking.Dehydrateitwith100%ethanolthreetimes, 
cleanitinaXylenesolution,andthenmountitinanacidic medium. 

 
2.6.ObservationResult 

 
Theamountofcollagenwascalculatedusingthefastdigitalanalysismethod.Each 
preparationhastophotographusinganLCevolutioncameraandanOlympusBx51 
microscopewithanobjectivemagnificationof400X.Thefieldofviewtakenisthefield 
ofviewthathasthemostcollagenwhichismarkedwithabrightredarea,andthenthe 
preparationisphotographedthreetimes,namelytheleft,middleandrightsidesofthe 
preparation.PhotossavedinJPEGformat.[12]. 

 
3. RESULTSANDDISCUSSION 

 
3.1.Result 

 
Thisresearchisanexperimentalstudyusingapost-test-onlycontrolgroupdesign. 

Experimentswerecarriedouttodeterminethepotencyofrosellaflowerextractcream 
 (HibiscusSabdariffaL.)inpreventingadecrease intheamount ofcollageninthe skinof 
 Wistarratsexposedtoultraviolet-Blight.Researchersused24maleWistarrats(Rattus 

norvegicus)aged2months.Therewere12ratseachforthetreatmentgroup(P0),which 
wasexposedtoUVBandgiventhebasicingredientcream,and12ratsforthetreatment 
group(P1)whichwasexposedtoUVBandgivenRosellaflowerextractcream(Hibiscus 
Sabdariffa L.)TheratsfromgroupP0wereappliedwithbasematerialcreamand inthe 
group;P1wasapplied20%rosellaflowerextractcream.Afterapplyingthematerialin 
bothgroups,UVBexposurewasgiven3timesperweekfromweek3toweek7.The 
exposureintensitieswere40mJ/cm2(weekI),60mJ/cm2(weekII),80mJ/cm2(week 
III),100mJ/cm2(weekIV),and120mJ/cm2(weekV). 

Theratswereeuthanizedbyusinganexcessdoseofketamine(125mg/kgBW) 
intramuscularlyinananaerobicjar48hoursafterthelastirradiationtoruleouttheeffects 
ofacuteirradiation.Aftercleaningthehair,theprocessoftakingskinsamplesfromthe 
backarea,cutwithathicknessofapproximately2mmtothesubcutaneouswithalength 
of2cmandawidthof2cm.Furthermore,histopathologicalpreparationsweremade, 
andtheamountofdermalcollagenwascalculatedaspost-testdata.Afterthat,the 
remainingratorgansthatwere notusedwere buried. 

 
3.1.1.HistopathologyImagesofWistarRatSkins AfterTreatment 

 
Aftertreatment,thebackskintissueof Wistarratswasbiopsied forhistopathological 

examination.Collagen willstain brightredon Hematoxylin and Eosin(orH&Estain).An 
overviewofcollageninthedermisofWistarratsispresentedinthefollowingfigure. 



 

 

 
 
 
 
 
 
 
 
 
 

 
175 Fig.1.ImageofWistarRatSkin’sCollagen withStainHematoxyllinand Eosin(orH&E 
 Stain) 
  
 Wistarratdermishistopathologicaltissuewith400xmagnification.Collagenis 
 indicatedbyblackarrows.IntheP0group(treatedgroupexposedtoUVBandgivena 
 creambase)visiblecollagenisbrightred,notintactandinsmallamountsmarkedwith 
 whiteareasindicatedbybluearrowsbetweenbrightredareas;ingroupP1(Rosella 
 flowerextractcream20%)visiblecollagenisbrightred,abundant,thick,intactandfills 
 almostthe entirefield ofviewofthe dermistissue. 
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Fig. 2. Wistar Rat Skin Collagen with Hematoxylin and Eosin Stain 40X Magnification 

inControl 
 

 Fig.3.WistarRat Skin Collagen withHematoxylinand EosinStaining 40X 
 Magnification onTreatment 
  
 Explanation: 
 Wistarratdermishistopathologicaltissuewith40xmagnification.Collagenisindicated 
 bytheredarrows.Ingroup1(controlorcreamextractbase)collagenisvisibleinred, 
 notintactandinsmallamountsmarkedwithawhiteareaindicatedbyagreenarrow 
 betweentheredareas;Ingroup2(Rosellaflowerextractcream20%),collagenwasseen 
 to bered,abundant,thick, intact andfilledthedermistissuefield of view. 
 



 

 

 
 
 

 
 
 

 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 

3.1.2. AverageAmountofCollagen 
 

The results of the average amount of collagen in the P0 group (the treatment 
groupexposed to UVB and given the base cream) with a mean of 49,899 and a 
standarddeviationof5.895andgroupP1(Rosellaflowerextractcream20%)withameanof 
56.358 and a standard deviation of 6.805. It can be seen that the mean of P1 is 
greaterthanP0,aspresentedinTable1. 

 
Table 1.AverageAmountofCollagenon P0dan P1Group 

No Treatment 
Group 

Numberof 
Sample(n) Mean(%) Deviation 

Standart 
1. P0Group 12 49.899 5.895 
2. P1Group 12 56.358 6.805 

 
The highest percentage of collagen in the P1 group was 67.52% and the lowest 

was40.44%. The highestP0 group was 56.61%and the lowestwas 40.82%,which 
ispresentedinthefollowingfigure. 

 

Fig.4.AverageCollagen ofBase Cream(P0)and RosellaFlower(P1) 
 

3.1.3. AnalysisResultofNormalityandHomogenityTest 
3.1.3.1. NormalityTest 

 
ThenormalitytestoftheresearchdatausedtheShapiro-

Wilktest.Collagendataaftertreatment, the results showed that the data were normally 
distributed with values of P00.097>0.05andP12.00>0.05arepresentedinTable2. 

 
Table 2. CollagenData Noarmality TestResultGroupsP0and P1AfterThreatment 

No Treatment 
Group 

Numberof 
Sample(n) 

Significance 
(%) Information 

1. P0Group 12 0.097 Normal 
2. P1Group 12 0.200 Normal 

 
3.1.3.2. HomogenityTest 

 
Test the homogeneity of the data using Levene's test. Collagen data after 

treatmentshowed that the data were homogeneous with a p-value of 0.849 > 0.05, 
presented inTable3. 



 

 

Table 3. CollagenData HomogenityTestResultsbetweenP0and P1GroupsAfter 
Treatment 

Variable Numberof 
Sample(n) Significance(%) Information 

Collagen 24 0.849 Homogen 
 

3.1.3.3.CompereticAnalysisofExposureEffect 
 

Comparativeanalysiswascarriedouttoanalyzethedifferenceinmeanbetween 
groupsafterbeinggiventreatmentintheformofcreamofbaseingredientsandcream 
ofRosellaflowerextract20%.Theresultsofthe  analysisofsignificancewith  an 
independentt-testare presented inTable 4.Below 

 
Table4. DifferencesintheMeanAmountofCollagenBetweenGroupsAfterBeing 

GivenRosellaFlowerExtractCream 
Subject
Group 

Number 
ofSampl
e 

Mean(%) Deviation
Standart t-Value Significance

(P) 

P0 12 49.899 5.895 
2.485 0.021 P1 12 56.358 6.805 

 
3.2.Discussions 

 
Afterbeinggiventreatment,theanalysisshowedthattheaverageamountofcollagen 

intheP0 groupwas49,899±5,895,andthe P1group was56,358±6,805.Theresultsof 
thecomparisontestshowthatthet-valueof2.485hasap-valueof0.021,whichis 
smallerthanthealpha(p<0.05).Thesedataindicateasignificantdifferenceinthe 
amountofcollagenbetweenthetwogroupsbeingcompared.Thisstudyisrelevantto 
thefindingsfrom[13],explainingthattheIC50valueofrosellamacerationextractwas 
11,940g/mLbasedontheantioxidanttest.Incomparison,rosellarefluxextractwas 
25,942g/mL.Thesetwoextractsareveryactiveasantioxidants,andtheresultsofthe 
lipstickformulationtestarehomogeneous,pH4,meltingpoint50-700C,strengthtest 
600-900grams,anddonotcauseirritation.Anotherstudyrevealedthatrosella(Hibiscus 
sabdariffaL.)flowershavethepotentialasananti-agingpartoftheleaves,fruit,and 
petalsoftherosella(HibiscussabdariffaL.)plant,whichhavebeenshowntocontain 
antioxidants. 
Inthisstudy,theamountofcollagenwasseenbyhistopathologicalpreparationsof 
skintissuewithSiriusredstaining.Siriusredshowsabrightredcolorinintactcollagen. 
TheP0grouphadalowerpercentageofcollagen,sothecollagendamagethatoccurred 
intheP0groupwasmoresignificant,withanaveragedifferenceof0.910.Theamount 
ofdermalcollagenwaslessintheP0groupduetorepeatedexposuretoUVBrays. 
RepeatedexposuretoUVBraysproducesROS.Approximately50%of skindamagedue 
tophotoagingiscausedbyROSgeneration.TheformationofROSoccursintheskin 
whentheskinisexposedtoUVlight.ROSdamagesskinthroughdirectchemical 
modificationreactionstomitochondrialDNA(mtDNA),celllipids,deoxyribonucleicacid 
(DNA),anddermalmatrixproteins,includingcollagen[14]. 
ROSproducedbyUVradiationactivatescellularpathways,namelyepidermalgrowth 
factor(EGF)cellreceptors,interleukin(IL)-1,keratinocytegrowthfactor,andtumor 
necrosisfactor(TNF)-α.Receptoractivationismediatedbytheprotein-tyrosine 
phosphatase-Kenzyme,whichinactivatestheEGFreceptor.Receptoractivation 
activatesMAPkinaseandC-Junamino-terminalkinase(JNK).Activationofthekinase 
activatesthe transcriptionalcomplexofactivatorprotein-1 (AP-1),forming C-Junand C- 
Fos [15]. 



 

 

Inadditiontodegradingmaturecollagen,UVBraysalsoinhibitcollagensynthesis, 
mainlybydownregulatingthenumberofprocollagentypesIandIIIgenes,resultingin 
acutelossofcollagenintheskin[16].DegradationofcollagenbyUVBraysoccurs 
incompletely;collagendegradationleadstotheaccumulationofcollagenfragmentation, 
whichwillreducethestructuralintegrityofthedermis.Theaccumulationofcollagen 
fragmentationwillinhibitthegrowthofnewcollagenandhaveanegativeregulatoryeffect 
on thesynthesisofnewcollagen[17]. 
IntheP1group,namelythegroupthatwasgivenRosellaflowerextractcream20%, 
itwasfoundthatthepercentageof collagenwasmoresignificantthantheP0group.This 
showsthattheincreaseincollagencanbecausedbyantioxidantsfoundin20%Rosella 
flowerextract.Bytheopinionof[18].anincreaseintheconsumptionofnatural 
antioxidantsfoundinfruits,vegetables,flowers,andotherpartsofplantscanprevent 
diseasescausedbyoxidativestressandslowdowntheagingprocessof  theskin 
becausetheseingredientscontaincolleagues. 
Rosellaflowerscontainglycosides,flavonoids,saponins,triterpenoids,steroids, 
tannins,carotenoids,polyphenols,anthraquinone,andanthraquinoneglycosides[19]. 
Rosellaflowercontainsmanyvitamins,minerals,andessentialbioactivecompounds, 
suchasorganicacids,phytosterols,andpolyphenols,whichareantioxidants[20]. 
Antioxidantsareneededtodelayorinhibitoxidationreactionsbyfreeradicalsor 
neutralizeanddestroyfreeradicalsthatcancausedamagetocellsandbiomolecules 
suchasDNA,proteins,and  lipoproteinsin  the  body,which  can  eventuallytrigger 
diseases,includingdegenerativediseases[21].Intheirfunctionascollagenprotectors, 
phenoliccompoundsworkaschain-breakingantioxidantsorscavengerantioxidantsby 
releasingonehydrogenatomfromthehydroxylgroup[22]sothattheeffectofreducing 
the amountofcollagenduetofreeradicalscanbeprevented. 
AccordingtoresearchbyBeietal.[23],anthocyaninsactascollagenprotectors 
through3mechanisms,namelyinhibitionoftyrosinekinase  phosphorylationwhich 
preventstheactivationofMAPkinase,JNK,andtranscriptionoftheAP-1complex,so 
thatcollagendegradationdoesnotoccurandprotectsagainstTGF-βandprocollagen, 
sothatcollagensynthesisoccursnewisnothampered.Thefollowingmechanisminhibits 
NFЌBtranscriptionsothatMMP-8activationisinhibited.InhibitionofMMPactivation 
causescollagennottobedegraded.ThelastmechanismiscAMPinhibition.cAMP 
activatesproteinkinase A,oneoftheactivatorsofMMP. 
Rosellaflowers(HibiscussabdariffaL.)arealsoknowntohavemanyactive 
compoundsthatfunctionasantioxidantssuchasflavonoids,polyphenols,anthocyanins, 
andvitaminC[24].Antioxidantsubstancesin  rosella  can  capturereactiveoxygen 
species(ROS)andfreeradicals,reducereactiveO2,metabolizefatperoxidationinto 
non-radicalproducts,andpreventthe generationoffree radicals [25]. 
VitaminCworksasacollagenprotectorintheskinbydonatingtwoelectronsfromthe 
doublebondbetweenthesecondandthirdcarbonssothatROSarenotformed.Inthis 
process,vitaminC willbeoxidizedto producedehydroascorbicacid,whichcan thenbe 
reducedbacktoascorbicacidwiththehelpoftheenzyme4-hydroxyphenylpyruvate 
dioxygenase[7].Inthebiosynthesisofcollagen,vitaminCisacofactorfortheenzyme’s 
prolylhydroxylaseandlysylhydroxylase.Prolineandlysinearefoundincollagen,and 
hydroxylationofbothwill stimulatetheformationofnewcollagen[26]. 

 
4.CONCLUSION 

 
Basedontheresultsofthestudy,itcanbeconcludedthatadministrationof20% 

Rosella(HibiscusSabdariffaL.)flowerextractcreamcanpreventadecreaseinthe 
amountofcollagen inthe skin ofWistarratsexposed to ultraviolet-Blight. 
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