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ABSTRACT:

Background: Robusta coffee beans contain very high chlorogenic acid. In the last decade, chlorogenic acid was
developed as an adjunct in stem cells to enhance the anti-inflammatory and antioxidant properties of stem cells
when used as a therapeutic agent. Chlorogenic acid can increase proliferation and migration and inhibit the
production of pro-inflammatory cytokines in stem cells thereby increasing the ability of stem cells to regenerate
tissue. Purpose: To analyze the levels of chlorogenic acid in robusta coffee bean extract which can be used as a
combination agent for Dental Pulp Stem Cells (DPSC) in periodontal tissue engineering therapy. Materials and
Methods: Robusta coffee bean extract was obtained from the Coffee and Cocoa Research Center, Jember
Regency which was processed and processed using the fractionation method. This study used DPSC with the
extraction of premolar teeth of orthodontic patients. The toxicity test was performed on the coffee extract
0.0625%; 0.125%; 0.25%; 0.5% to determine the biocompatible concentration of DPSC. Results: The highest
fractionation and measurement of chlorogenic acid content obtained was 30.49%. Robusta coffee bean extract
with a chlorogenic acid content of 30.49% at concentrations of 0.125% and 0.0625% did not cause toxicity to
DPSC. Conclusion: Chlorogenic acid in robusta coffee bean extract concentrations of 0.125% and 0.0625% are
relatively biocompatible as a combination agent for DPSC in periodontal tissue engineering therapy.

KEYWORDS: Robusta coffee beans, DPSC, Periodontal engineering, Periodontitis, Regeneration.

INTRODUCTION:

Robusta coffee beans contain several anti-inflammatory
and antioxidant compounds whose benefits have been
widely studied, including caffeine, caffeic acid,
chlorogenic acid, and trigonelline. These chemical
components are a good source of anti-inflammatory and
antioxidants for the body.! However, of these
compounds, chlorogenic acid is the highest content of
polyphenolic compounds in coffee beans compared to
other compounds.?*
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Chlorogenic acid is well known for its various biological
properties such as anti-inflammatory, antioxidant,
antimicrobial, antifungal, and antiviral activities.>¢ In
addition, several studies have revealed that chlorogenic
acid is an effective anti-inflammatory, antipyretic, and
analgesic agent in both in vitro and in vivo
experiments.”%° The highest content of chlorogenic acid
can be found in robusta coffee beans, which is 6.1-
11.3%. This amount is the largest content compared to
other coffee beans.®

In addition to the high anti-inflammatory content in
robusta coffee beans, robusta coffee is the main and
largest commodity in Indonesia. The production and
export value of Indonesia's robusta coffee globally ranks
second after Vietnam. High exports in several countries
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