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Abstract

This research studied the antioxidant activity (DPPH assay and ABTS assay) and total
phenolic content (TPC) of sunflower sprout extracts. The skincare serum formulations were
developed, and their stability was investigated under real-time and accelerated (heating and
cooling cycle) conditions. Nine-day-old sunflower sprouts were extracted using three solvents: 70%
ethanol, 95% ethanol, and water. The antioxidant activity results (DPPH assay) showed that the
water extract exhibited the highest activity, followed by the 95% ethanol and 70% ethanol extracts.
The ICsy values were 0.14 — 0.23 mg/ml, respectively. Results from the ABTS assay indicated that
the water extracts had the best activity, followed by the 70% ethanol and 95% ethanol extracts.
The ICs, values ranged from 0.04 to 0.08 mg/ml. The total phenolic contents of the water, 70%
ethanol, and 95% ethanol extracts were 25.42 + 0.04, 17.55 + 0.01, and 16.56 + 0.22 mg gallic acid
/¢ equivalent, respectively. Additionally, skincare serum formulations were developed from
sunflower sprout extracts, using Carbopol 940 as a gelling agent. The serum showed consistency
up to 180 days after accelerated stability testing and demonstrated suitable physical and chemical

properties. Thus, sunflower sprout extract is suitable for use in skincare cosmetics.

Keywords: Sunflower sprout extract, Serum, Antioxidant activity
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picrylhydrazyl; DPPH) Lo ¥iLad (2,2’ -Azinobis-3-ethylbenzothiazoline-6-sulphonic acid; ABTS) @15
wmsgulnsasnd (Trolox) :1nU3EM Sigma-Aldrich (U.SA) ansiaiimaditlfiduinsadmiunsiieses
w3 asfledldlunisimsizsilaun Microplate reader a1nU3¥w Labtech, (Germany) \A3 89 Rotary
evaporator 91nU3EW Buchi (Switzerland) 1384 Vortex mixer 91nU3%W Cole Parmer (U.S.A.) waz pH
meter 31NUTEN Merck (Germany)
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voansrUzudalseRuiuU q adld iuiifevieldth Iaite lalilauuasitonmfl 30 sswnieadoa aniu
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thdugoununy fuaausinas 1 Alandy ivandrsdivhanuazetn dilumnuanidune 3
fu auwhainudduiinuaasvasulunezden niuihndugoumuns Suinatadefvhasas
3 gila Maun lomusaiesay 95 levueaseva 70 uavundu fae3snsutnn (Maceration) lng
Snsdsuseunung Tudedvhazaeniify 1:12 wenmaatuas 1 ada wiulilufitie feumgl 25 s
wadea Wunan 3 fu mntuhasatmnnseafvasatnduiiduvesvas udnhasadaildinszme
Havharatseandaein3ed Rotary evaporator druansanafiataaeivhararsiniunatniienios
Freeze dryer uavAunamniovasnananiilanetimiinfiaute (%vield) thansafndildifivldnvugiii
ua Wuflguvind ¢ esmwaldea leseluiiasgvisioly

4. M5 AAs1TIUSUNvasilueinsau (Total phenolic content)

Feensarta 50 Sadnsu Winthndu 1 faddns weweides 15 unit mnduhlunsestaelased
flawmes aua 0.45 luasew uwmdiundieg1a3uing 10 lulasins naulndudleuaan3ieiaus (Folin -
ciocalteu reagent) 100 lalasans udihluusluiidasegamai 40 ssmwaidoa uiu 30 i udrind
nsganAuLAsTinNE1IRAY 7 wiluims elries UV - Spectrophotometer AuaiTinaifiuednyau
Yo sanalagIeuiisuiunsvansaraieunsgunIaunada (Gallic acid) wanstoyaluniieiadniy
auyavosnsaunadnsensuasain (mg GAE/g dry extract)™”
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5.1 MsnndeUnEiuoyLadasziiels ABTS"
wisnansiodillea (ABTS) uasluuna@eudesdamln wluvuluiide gumgil 25 sem
waldeod uu 16 9alus 9ntuiin Deionized (DI) Water 50 fladans Timasly 96-well plate 200
lulasanseievqu udihluindrganduuasiinniuennadu 734 uiluuas seir3es Microplate reader 19
Idrmsgandunadiugag 07 - 1 a¢ldans ABTS Ailiauiadios snndudaansada 10 fedndy naurush

ihazane 10 Jaddns uwandeanslilannududu 6.25 - 400 lulasniu/ans uazn3euansasaneu1nsgi
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Ascorbic acid wag Trolox Auuty 12.5 - 400 lulasn3u/ans udrliunansainniaalsazaisuinsgu
20 lulasans wamans ABTS 180 lulasans adlu 96 well plate Uslifidla grumgiivies 25 ssmiwaidea
unan 6wl LLé’ﬁmﬁthﬂﬁuLLadﬁmwmm?{uﬁ 734 uluAsAI8A3 9 Microplate reader Wan
Funumaeuuturesasasaidudeyyadsrivianaslddosas 50 (The half maximal inhibitory
concentration; 1Cs) LLé’ﬁﬁwaﬁlm”mLﬁﬂuﬁumsazawmmigm Ascorbic acid wag Trolox lnganLuad
11915004 Re wavamy 2
5.2 MsvadeURVEFNUeYLadaTEi 87T DPPH

wbNansarans DPPH naufumeaiinnnandudu 10 - 400 lulasniu/ans wisuey
Wuduvesarsans ludnsiaiu 1: 1 didieeg19 40 lulasdns Winasluaisazais DPPH USuial 160
lulasdns Tu 96-well plate 9nGuivgiansUszan 1 uit udahluvuliide gumnd 25 ssmiwadoa
Wuan 30 udl ’;’mm@,mﬂﬁuuanﬁmmmaﬂﬁlu 517 wilwans lngldip3es Microplate reader fuiaum
1At it uresansadad fudsouyadszlianasldsesas 50 (The half maximal inhibitory
concentration; 1Cs) 1aely Ascorbic acid uag Trolox L‘ﬁum‘iaza’lﬁlmm‘igmw
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lngldansnaiaavyila Carbopol 940 lngimuanudutuegluyiafesag 0.15 - 0.50
z{'auﬂﬁgﬂaﬂuﬁw%’uﬁuﬂ Usznausay Glycerin, Propylene glycol, Phenoxyethanol, Triethanolamine
(TEA) wagansusanan das3uvianun 9 f3y mmfuﬂszLﬁu@mé’ﬂwmwmﬁﬁu 2 sulsenousig 1.
mesnuadl laun aandunsa - a9 (pH) 2. aruntenin lnenisdunaaliennla Ussidulaeld
Universal indicator anntfudmdensnfuiifianumunsauuasiamnidusfueiunauasatndusou
mMunzTusely
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gaumadl 4 + 2 ssrwadea Wuan 24 Fluaiuididu uaz Noamgd 40 + 2 sarwaidod AINuTY
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o 3
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v P

Toyailauwanaduanaie uavdrudsuvunnsgiu neldaifidnszianuuususiuniusen

(One-way analysis of variance: One-way ANOVA) 52U Turkey’s Post hoc test Iaglglusunsu SPSS

o w a1

Statistics version 21 (IBM, U.S.A.) AMnuaseauteaAial P-value < 0.05
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1. quinuuznamMenmuasfesaznandnilldvesansafnduseuniuns u
Qmé“ﬂwmsmqmstwszJaqawaﬁ’mﬁua'aumumzfi’uﬁ'aﬁmﬁw@hﬁﬂazaw 3 gfialaun 1o
vusadesar 95 Lemusatear 70 uavii wuin arsadeiidtimady uariinumie Tnaennzansadio
Fuseumunyiuiiafndolenueadosas 70 waztaziaumioaduinnndt nansAuarandnies
a¥ (% yield) wuhansafafuseumunzuitatadeiddwantesay (9% yield) qaﬁqm FOIRINIABLOY
weadeuaz 70 uazdorar 90 MUAINU Fwan1IVnaeLEnIfinITIed 1
2. nan1sAnEUINIUHUANTINVDIANTENAAUTIUNIUNZIU
91nN153A RS inal uedniuvesansatadussuniuns Tuid enaaeus1635 Folin-
Ciocalteu phenol colorimetric assay Wu31 m‘iaﬁ’mé}'uéaumumﬁuﬁaﬁmﬁwﬁ’lﬁﬂ"%mm?\luaﬁﬂqﬁqm
wasfianunnnindlelieuisusuansataduseumuns Juiiatasseniueadesay 70 uazievnueadoy
ay 95 pnsltbd1Agyn1saia (17.55 = 0.01, 16.56 + 0.22 Way 25.42 + 0.04 Hadn5u unadnAoniuvss
dminufanadiulaeiien p<0.05 Fawan1snnaouanIRInITT 2
3. wannsAnaVsAUBYYadaszvasansainduauNuAz Y
\ferharsatadugeuniuns Yuumegeugvs fueyyadasedaeis ABTS assay Ingld
Ascorbic acid k@ Trolox 1UuansuInsgIunuIlan ICs, oglugag 0.04 - 0.08 Tadnsurefiaddns diu
Ascorbic acid way Trolox f@n ICs, iU 0.03 + 0.011hay 0.02 + 0.01 Jaansureliadans wuInasans
fuseununy Tufiatadothiigvsifian sesunfemsatnfusoununs fufladadeienuoaiesas 95
wazansatadusoununsTuilatadsonusadosas 70 Taeilan ICs, wiafu 2.03 + 0.10, 3.45 + 0.10
wae 6.24 = 0.12 fiadnfusefiadansnudrsu mudwuienadousie3s DPPH assay nuinansadngu

gaununziunaianuigniangn sewmeunAeansaiadugauniungiunanasisieniueasesay 95

v A o v

waransanafusaununyIunananlglenIueasesas 70 laedlan ICy, AU 2.73 + 0.10, 4.56 + 0.25

Wz 4.89 = 0.12 TadnTusialadansnuafiu d1uansuInsgIu Ascorbic acid wag Trolox H6 1Cs, Ny

a o v

0.03 + 0.01 kag 0.02 + 0.01 TadNSUADNARANTANUANU FINANITNAABDILAAININNTI 3 LioUTua

U

a o @

N15MARBINY 2 35 unleTerinuadfideiguivasazaeunnsgiunuindanuuanaeg1aideda

o

aad o

N9afAneA1 p<0.05 i’iaiﬁﬁ’mLﬁaﬂaw'iaﬁmf’fua'aumumi’uﬁaﬁﬂﬁaaﬁwﬁqwéﬁma%aﬁaiwqdqmﬁa
WnTIziseatA Turkey’s Post hoc test Fsgnandentuiamuilundndusiseld
4. manENAUIT VAT

MnmsiaiuuvanuIdsuesaideamnzandian Ae gnsdniu Fa laed
Snvazdowiuidowan naldd anunsovenld ldusndu Snduven Snsnszareduazaunilai
winzauarliUinaansiewaditesuaranusaiuduiowsuld Inesduuseneusie Carbopol 940
Touazy 0.13, Glycerin S o8ay 2 Propylene glycol T9uag 2, Phenoxyethanol sauag 1 Uag
Triethanolamine $avay 0.1 Aaduisldmsuisdua Fa wwauidueduthgsiaifdunauvesans

afafugauNUnY T FadayaanTiTuSULUALaENANITUTHEULARIAINITIT 4
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a A
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q U U
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nsu Fadudinaimugandewndnsnisldasnawariaiegluyniosas 0.1 - 1.5%7 uavausode

|
o o o a

Idedismgnuaziinuaiiigs® siuwsufiranudunsa - an (pH) oglutae 5 - 6 Fuduendl

'
=

ANz AN R wedeaisesludig 4 - 6% uazdiuusznevdue anunsaldluisuiesud

@

wAnSaustiamnisuenls Iiudansatanenudugouniungu (Active ingredients) Wuanseengnsddy
Tush3u? Gelling agent 1Huamstuiloisdy aquAsviliyudu wasiinanubu® Moisturizer iuans
dinUsinanhudfavduasSaduansilfliigudu® Emollent iluansiivilifmisnjudou destu
miqigl,ﬁ&nfw vl Aalaustslne Occlusive action iwiifi deafun1ssnevesilund n s aei@”
Preservative viuiihiitosfundnsusiannisumdeudenia q iielinandasidogmsldauienuiu

& (28)

1nTunaziinunsin® pH adjuster viwthfusuatnnudunse - ang (pH) @

wazldiaosuuy 1u
A5 UEY #9ARARINUNUITEVDI NINTTUE AUV LAYANY LANARBUAIILASAITDLIANDULAINUI LA
ﬁiﬁmﬂmiaﬁ’wauLLmﬁ'mmaumwmaﬁ’amnaqumuqﬁ%’auaé’uLﬁuLLazqmwQﬁLﬁulmﬁmmﬁ
Wasuulaswesdina nduuaniie luvasiiaafivaseuiianzeamgifouinniadisuuamoinauuas

\Woelaaluansinauansadavieuuaseay 0.5 wazfovar 1 wavouniunAiansivisuwlaesduasiile
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15199 1 Yield of sunflower sprout extracts by various types of solvents

Solvent % yield Characteristic
Ethanol 95 % 7.94 Sticky/dark brown
Ethanol 70 % 9.92 Thick/sticky/dark brown

Water 10.6 Thick/sticky/dark brown

A9t 2 Total phenolic contents of sunflower sprout extract

Total phenolic content

Sample Solvent
(mg GAE/g dry weight)
Sunflower sprout extract 95 % Ethanol 16.56 + 0.22*
Sunflower sprout extract 70 % Ethanol 17.55 £ 0.01*
Sunflower sprout extract Water 25.42 £ 0.04

MG mean = SD, * p<0.05 when compared with sunflower sprout extract with water

A131991 3 Antioxidant activities of sunflower sprout extracts.

ICso (mg/ml)

Sample solvent

ABTS* assay DPPH assay

Sunflower sprout extract 95% Ethanol 6.24 + 0.10* 4.89 + 0.12*
Sunflower sprout extract 70% Ethanol 3.45 + 0.20* 4.56 + 0.25*
Sunflower sprout extract Water 2.03 £ 0.10% 2.73 £ 0.10%
Ascorbic acid 0.03 + 0.01 0.03 + 0.01
Trolox 0.02 + 0.01 0.02 + 0.01

NUIYLNH: mean = SD, *p<0.05 when compared with sunflower sprout extract with water (Not

significantly different)
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M1519% 4 Serum base formula

Formula (%)
Base Ingredients Unit
F1 F2 F3 F4 F5

Sunflower sport - - - - - .

Carbopol940 0.5 0.3 0.1 0.13 0.15 g
Glycerin 2 2 2 2 2 ml
Propylene glycol 2 2 2 2 2 ml
Phenoxy ethanol 1 1 1 1 1 ml
Triethanolamine (TEA) 0.1 0.1 0.1 0.1 0.1 ml
Fragrant g.s. a.s. Q.s. g.s. g.s. ml
Water 94.40 94.60 94.50 94.77 94.75 ml
Germaben 1 1 1 1 1 ml
Total 100 100 100 100 100 ml

g.s. = abbreviation quatum satis is a sutticient quantiy to as much as is nice

A1519% 5 Evaluation parameters

Formula (%)

Evaluation parameters

F1 F2 F3 Fa4 F5
Visual appearance Clear Clear Clear Clear Clear
Phase separation Nil Nil Nil Nil Nil
Homogeneity Sticky Sticky Fluid Good Good
pH 6.0 6.0 6.0 6.0 6.0

1U18LA8;: Nil = Nothing to phase separation
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