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RINGKASAN

ZULFA ELIZA. Pengaruh Tingkat Penyangraian dan Metode Ekstraksi Terhadap
Kandungan Bioaktif Serta Aktivitas Antioksidan Kopi Arabika Pagaralam.
Dibimbing oleh ENDANG PRANGDIMURTI dan DIAN HERAWATI.

Kopi merupakan salah satu minuman yang paling banyak dikonsumsi di
dunia dan dikenal sebagai sumber berbagai senyawa bioaktif, seperti senyawa
fenolik dan asam klorogenat, yang berperan penting dalam memberikan aktivitas
antioksidan serta berkontribusi terhadap berbagai manfaat kesehatan. Kandungan
dan aktivitas senyawa bioaktif tersebut dapat mengalami perubahan selama
pengolahan, terutama akibat proses penyangraian yang melibatkan reaksi kimia
kompleks, serta dipengaruhi oleh metode ekstraksi yang menentukan efisiensi
pelepasan senyawa dari matriks kopi.

Penelitian ini mengkaji pengaruh tingkat penyangraian (/ight, medium, dan
dark) serta metode ekstraksi (infusa, ultrasonic-assisted extraction (UAE), dan
gabungan) terhadap kandungan senyawa bioaktif dan aktivitas antioksidan kopi
Arabika Pagaralam. Parameter yang diamati meliputi karakteristik warna, kadar
total fenolik, aktivitas antioksidan menggunakan metode DPPH dan FRAP, serta
kadar asam klorogenat (5-CQA). Hasil penelitian menunjukkan bahwa interaksi
antara tingkat penyangraian dan metode ekstraksi berpengaruh signifikan terhadap
sebagian besar parameter yang dianalisis.

Peningkatan tingkat penyangraian menyebabkan penurunan nilai kecerahan
(L*), yang menunjukkan pembentukan warna cokelat akibat reaksi Maillard. D1 sisi
lain, kadar total fenolik dan asam klorogenat menurun seiring meningkatnya tingkat
penyangraian akibat degradasi termal senyawa fenolik. Kadar total fenolik tertinggi
diperoleh pada biji kopi dengan metode ekstraksi gabungan sebesar 11,15 g
GAE/100 g, sedangkan kadar asam klorogenat tertinggi juga diperoleh pada biji
kopi metode gabungan sebesar 6,99 g/100 g. Pada seluruh tingkat penyangraian,
metode ekstraksi gabungan secara konsisten menghasilkan kadar total fenolik dan
asam klorogenat lebih tinggi dibandingkan metode infusa maupun UAE.

Aktivitas antioksidan menunjukkan pola yang berbeda dengan kandungan
senyawa bioaktif. Aktivitas antioksidan meningkat dari biji kopi hingga tingkat
sangrai /ight, kemudian menurun pada tingkat sangrai medium dan dark. Perlakuan
sangrai /ight dengan metode ekstraksi gabungan menghasilkan aktivitas antioksidan
tertinggi, yang ditunjukkan oleh nilai ICso DPPH terendah sebesar 116,75 mg/L dan
nilai FRAP tertinggi sebesar 15,28 g TEAC/100 g. Peningkatan aktivitas
antioksidan pada tingkat sangrai light diduga disebabkan oleh terbentuknya
senyawa hasil reaksi Maillard, sedangkan penurunan pada tingkat sangrai medium
dan dark berkaitan dengan degradasi asam klorogenat dan senyawa fenolik lainnya.
Secara keseluruhan, kombinasi tingkat sangrai /ight dan metode ekstraksi gabungan
merupakan kondisi optimum untuk menghasilkan kandungan senyawa bioaktif dan
aktivitas antioksidan tertinggi pada kopi Arabika Pagaralam.

Kata kunci: asam klorogenat, kopi, polifenol, ultrasound-assisted extraction



SUMMARY

ZULFA ELIZA. The Effect of Roasting Level and Extraction Method on
Bioactive Content and Antioxidant Activity of Pagaralam Arabica Coffee Beans.
Supervised by ENDANG PRANGDIMURTI and DIAN HERAWATIL

Coffee is one of the most widely consumed beverages worldwide and is
recognized as a rich source of bioactive compounds, particularly phenolic
compounds and chlorogenic acids, which play an important role in antioxidant
activity and contribute to various health benefits. The content and activity of these
bioactive compounds may change during processing, particularly as a result of the
roasting process, which involves complex chemical reactions, and are also
influenced by the extraction method that determines the efficiency of releasing these
compounds from the coffee matrix.

This study investigated the effects of roasting level (green bean, light,
medium, and dark) and extraction method (infusion, ultrasonic-assisted extraction
(UAE), and a combined method) on the bioactive compound content and
antioxidant activity of Pagaralam Arabica coffee. The evaluated parameters
included color characteristics, total phenolic content, antioxidant activity
determined by DPPH and FRAP assays, and 5-caffeoylquinic acid (5-CQA)
content. The results showed that the interaction between roasting level and
extraction method significantly affected most of the analyzed parameters.

Increasing the roasting level decreased the lightness (L*) value, indicating
the development of brown color due to the Maillard reaction. In contrast, total
phenolic content and chlorogenic acid content decreased with increasing roasting
level because of the thermal degradation of phenolic compounds. The highest total
phenolic content was obtained from green coffee beans extracted using the
combined method, reaching 11.15 g GAE/100 g, while the highest chlorogenic acid
content was also observed in green coffee beans extracted using the combined
method, reaching 6.99 g/100 g. Across all roasting levels, the combined extraction
method consistently yielded higher total phenolic and chlorogenic acid contents
than either the infusion or UAE methods.

The antioxidant activity exhibited a different trend from that of the bioactive
compounds. Antioxidant activity increased from green coffee beans to the light
roast level and subsequently decreased at the medium and dark roast levels. The
light roast extracted using the combined method exhibited the highest antioxidant
activity, as indicated by the lowest DPPH ICso value of 116.75 mg/L and the highest
FRAP value of 15.28 g TEAC/100 g. The enhanced antioxidant activity at the light
roast level was presumably associated with the formation of antioxidant Maillard
reaction products, whereas the decline at the medium and dark roast levels was
attributed to the degradation of chlorogenic acid and other phenolic compounds.
Overall, the combination of light roasting and the combined extraction method was
identified as the optimum condition for achieving the highest antioxidant activity,
whereas the highest bioactive compound content was obtained from green coffee
beans extracted using the combined method.

Keywords: chlorogenic acid, coffee, polyphenols, ultrasound-assisted extraction
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