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ABSTRACT

In the widespread canned coffee and coffee shop industry, spent coffee
grounds constitute the largest portion of waste. Presently, efforts are being made to
innovate both the forms and methods of utilizing coffee grounds in order to maximize
their value. Previous research indicated 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 their spent 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 total 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 + 0.07
ug GAE/ml) and Robusta coffee extract (1.00 + 0.02 pg GAE/ml). Similarly, the total
flavonoid content analysis indicated that Arabica coffee extract contained the highest

flavonoid concentration (0.43 + 0.00 pg of quercetin equivalent (QE) per milliliter),
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which was not significantly different from Arabica coffee grounds extract (0.39 + 0.00
ug QE/ml) and Robusta coffee grounds extract (0.38 + 0.00 ug 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 equivalent
(AAE)/mL, followed by Arabica coffee extract at 0.26 + 0.00 ug AAE/mL, Robusta coffee
grounds extract at 0.35 + 0.00 pyg 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.

A further analysis of .the caffeine content in extracts from four coffee types
revealed that Robusta coffee extract contained the highest level of caffeine, at 0.73 +
0.01 %w/w. Subsequent assessments of antioxidant activities using DPPH and ABTS
free radicals scavenging assays demonstrated that Robusta coffee extract exhibited the
highest antioxidant activity against both types of free radicals. In conclusion, the results
indicated that spent Arabica coffee grounds possessed similar total phenolic and
flavonoid contents to those found in unbrewed coffee beans, while Robusta coffee
extract exhibited superior antioxidant activity. These findings sugeested the potential
for developing Robusta coffee extract into cosmetic products aimed at combating free
radicals and delaying the aging process. Further research should focus on formulating
and assessing the stability of such products, as-well as conducting efficacy trials with

volunteers.
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(7)



