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ABSTRACT

Caffeine is an alkaloid of the methylxanthine family known as a central nervous system stimulant,
temporarily warding off drowsiness and restoring alertness in humans. There is a recommended upper
limits of caffeine for health because a high dose can cause negative effects. Chlorogenic acid is
a natural polyphenol compound known to have an antioxidant activity. In this study, the contents
of caffeine and chlorogenic acid in coffee beans from different origins(Costa Rica, Indonesia,
Vietnam) were determined by using liquid chromatography-tandem mass spectrometry(LC-MS/MS).
The experiment offers more selectivity and sensitivity for those compounds compared with
conventional methods such as UV/VIS spectrophotometry. The average concentrations of caffeine
and chlorogenic acid in coffee beans origined in Costa Rica were 15.05 mg/g and 5.33 mg/g
respectively. In the case of coffee beans origined in Indonesia, the average concentrations were 13.10
mg/g for caffeine and 3.75 mg/g for chlorogenic acid. Vietnamese coffee showed that the average
concentrations were 17.79 mg/g for caffeine and 1.12 mg/g for chlorogenic acid. This study can
contribute to a better understanding of the contents of caffeine and chlorogenic acid in various coffee
beans in order to evaluate dietary intake.
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Table 1. Condition of LC/ESI-MS
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Liquid chromatograph
NANOSPACE SI-2 (Shiseido)

Mass spectrometer
LCQ DECA XP (Thermo Finnigan)

Column phenomex Luna C18
27 um, 150 X 2.1 mm
Isocratic method, 22 min

85% H20 (0.1% formic acid)

Mobile phase

Flow rate 50 uL/min
Injection volumn 2 xL
UV wavelength 275 nm

Ionization source Electrospray ionization(ESI)

Positive (caffeine)

Polarity Negative
(chorogenic acid)

Analyzer type Ion trap

Spray voltage 4 kV

Capillary voltage 15V

Capillary temperature 275 C
Sheath gas pressure 30 Arb
Aux gas pressure 10 Arb
CID condition 40 eV
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Fig. 1. UV chromatogram of caffeine and chlorogenic acid extracted from coffee beans
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Fig. 2. MS/MS spectra of caffeine (A) and chlorogenic acid (B)
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Fig. 3. ESI-SRM chromatogram of caffeine (A) and chlorogenic acid (B) extracted with coffee bean
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Table 2. The concentrations of caffeine and chlorogenic
acid in coffee bean samples produced in
various countries

Origins Caffeine(mg/g) Ch?orogenic
acid(mg/g)

Costa Rica (4)”  15.05 + 1.47° 533 + 0.65
Indonesia (12) 13.10 + 1.18 3.75 + 0.41
Vietnam (4) 17.79 + 1.40 1.12 + 0.07

" Sample number, ? Average + Standard Deviation
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