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Abstract

In the widespread canned coffee and coffee shop industry, spent coffee grounds
constitute the largest portion of waste: Presently, &fforts are being made to innovate both
the forms and methods of.utilizing coffee-grounds.in order to maximize their value.
Previous researchrindicated that both coffee and spent.coffee grounds contain
various bioactive compounds that are’advantageous for skin care and have potential
applications in the-cosmetics industry. This research was aimed to analyze and
compare the content of bioactive compounds and antioxidant activities presented
in Arabica and.Robusta coffee extracts and theirspent coffee.grounds. In this study,
fresh coffee and spent coffee ground,;which produced by coffee drip technique were
dried'and then extracted with 95% ethanol using the maceration technique.
The solvent was removed to obtain crude extracts. Analysis of fotal phenolic
compounds revealed'that the Arabica‘coffee extract exhibited the highest
concentration;-with 1.20 + 0.04-micrograms of gallic acid-equivalent (GAE) per milliliter.
This concentration was_statistically indistinguishable from that of Arabica coffee grounds
extract (1.05 +'0.07ug-GAE/mU.and Robusta coffee extract (1.00 + 0.02 pg GAE/m).
Similarly, the total flavonoid content analysis indicated that Arabica coffee extract
contained the highest flavonoid concentration (0.43 + 0.00 ug of quercetin equivalent
(QE) per milliliter), which was not significantly different from Arabica coffee grounds extract
(0.39 + 0.00 pg QE/ml) and Robusta coffee grounds extract (0.38 + 0.00 pg QE/ml).
Antioxidant activity tested using the DPPH method showed that Robusta coffee extract
had the highest DPPH radical scavenging activity at 0.23 + 0.00 pg ascorbic acid
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equivalent (AAE)/mL, followed by Arabica coffee extract at 0.26 + 0.00 pg AAE/mL,
Robusta coffee grounds extract at 0.35 + 0.00 pg AAE/mL, and Arabica coffee grounds extract
at 0.40 + 0.00 pg AAE/mL. In the ABTS antioxidant activity test, Robusta coffee extract
showed the highest activity at 0.05 + 0.01 mg AAE/mL, followed by Arabica coffee
extract at 0.10 = 0.00 mg AAE/mL, Robusta coffee grounds extract at 0.12 + 0.00 mg
AAE/mL, and Arabica coffee grounds extract at 0.19 + 0.00 mg AAE/mL.

Robusta coffee extract was found to contain the highest caffeine content
(0.73 £ 0.01 %w/w) and exhibited the strongest antioxidant activity, as determined by
DPPH and ABTS assays. Additionally, spent Arabica coffee grounds showed
comparable levels of total phenolic and flavonoid compounds to unbrewed beans,
suggesting the potential use of Robusta extractin the development of cosmetic
products with antioxidant and anti-acine properties; further research should focus on

product formulation, stabitity,-and.efficacy evaluation in human subjects.

Keywords: Coffee, Coffee Grounds, Arabica, Robusta, Total Phenalic Content, Total Flavonoid Content,
Antioxidant Activity, Caffeine Content
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nuvlaneiuglsUasa 0.23'¢ 0.00° 0.05 = 0.00°

NI AN TN AR nU TRk LA Ran iR LR U 1l ed A neai @

(p<0.05), n=3

HaN1FUARUUIUANANNA LN UIIESaN AU A BUggRAeanTaiAN L AT
aneuglitaan. windu 0.45/+ 0.01 me/mL agananunflagwugensndni asadanin
nuvleneglsvan) wasloengafeasananInMuNEIg Lge1510AN Wiy 0.23+ 0.02 meg/mL

AUAIAU

M13199 8 wansVAaeuUsIABUluAsaNave s sadnnulangiige1sdn ansara

nuangiuglsdada.ansninnuaneiug BT iaeansanamnniueneiugLslani

#1581 Amount of caffeine in the extract
(mg/mL)
nunaneuglsdan 0.73 £ 0.01°
nuaeuge151 0 0.45 + 0.01°
nnnulangiuglsdas 0.30 £ 0.01°
nnnulangiugensinm 0.23 + 0.02°

nu1ewe AgnusnuandeiulukulIfwansisauuanaeiueg 19 e d Ay nieai

(p<0.05), n=3
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anUTENaLazUaLAUDIUL
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= =i

nazvlanhussdsingeiign Ssaonadasiusenuves imena et al. (2011) fiszyinundy
udsvesansUsEneufiuedniivainvand lnslamnzngunatliuess Wy taediy fatia
n15AnwIved Aisyah et al. (2022) way Khoirul et al. (2023) FdlfimedAuduunsgiu &
PFuimunaeiugenmdfiidne amdauasiuoyyadasyas Insenzidlelfioniuea
95% \usnain egrdlsinu Wousgliugusiueyyadasededs DPPH way ABTS wuin
asataannundmeiulstadiligvsiusuadassgainitaneiugers i Ssaenades
fus1891uYa Danijela et al. (2022) InuTmualsTasiidnnuaunsalunisdueyya

[

dasrganinersdniusvunuiosar 30 ludiurasdSinuandu nan1sAnwinudn areiug

]

o w a

IsUaindusmnanunidugengiensidmetfidodfgnieada Jsaenadeiussauves
fmunnsal 2edUselAu LagAnY (2562) ey Bobkeva etal. (2020) fiszyinmulanewus]
Tadnfluununmdugs sasiaNAAReANLaUINANTEUIUNNTAIINNT19151TN
ndayaninand 81aazulada wliniulaneiugensigmalivsthauasinuenyadasyluds
USinasnnndn udaneiiugls dadindulansnninisthmwlunisiueuyadasy 1fuinnd

a v

D lTEAYNIIERR (p < 0.05)

Jorauauue

11 masvaRosiuiiuLed esdiensifidaunavasasainmuaneuse11 S i
arsafanwianeiuslidasn asadnninniwanewuge s in wesansananin
nunaneuglsUas

2%, AITANYIANUAIAININBAINLAEN I WATVOIATTATAN WA 8T 01510
ansafanuenefuglsvan asafinnianudienugensidni wazansainnin
nileneiuglsvamluan 1wy o

3, msAnTARITULBuYeEoRa 7 Waransatananmuriun iy

a. ensinmsfmmnaUasesislayUsgavsnmaagsuildasadaniu waznin

Awilusranasing
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