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Analysis of Coffee

With respect to analysis of a sample containing
multiple components like coffee, monitoring with the
maximum absorption wavelengths of the target
substances is desired. But, when multiple
components, each of which has different maximum
absorption wavelength, are the target, rather
complicated pretreatment is required.

Practical methods available for such purpose are
1} analysis by time-course program with monitoring
each peak by changing wavelength and 2)
simultaneous multi-wavelength monitoring using a
photodiode array detector. With respect to 1), the
drawback is that if elution time of a certain component
is close to those of others, the timing of chaniging the
wavelength is difficult, and with respect to 2), a special
device is needed.

The Shimadzu SPD-10A photodiode array UV-VIS
detector allows simultaneous monitoring of arbitray
dual wavelengths in addition to the function of
wavelength selection by time-course measurement.
This dual wavelength simultaneous monitaring
function was applied for the analysis of chlorogenic
acid, caffeine and caffeinic acid.

Among the components contained in coffee beans,
chlorogen acid is said to present the peculiar taste in
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the presence of caffeine. In order to measure the
extent of roasting of the coffee beans, the ratio of its
content in contrast with caffeine which is thermally
stable is measured by making Use of decomposition of
chlorogenic acid by heat into quinic acid or caffeic
acid. Figure 1 shows an example of analysis of a
standard sample. Its analytical conditions are shown
in Table 1. As regards wavelength, 325nm which is
close to the maximum absorption wavelength of
chlorogenic acid and caffeic acid and 275nm which is
close to the maximum absorption wavelength of
caffeine were selected.

Furthermore, shown in Figure 1-2 to Figure 1-4 are
spectra of compeanents of respective peaks by the
wavelength scan function of the SPD-10A.

Shown in Figure 2 to Figure 4 are the results of
analyzing commercial coffee beans after sampie
treatment shown in Table 2.

As the content of caffeic acid was low and its peak
was small, an expanded part of the spectrum is
shown.

Shown in Figure 2-2 to Figure 2-4 are the results of
measurement of the spectrum for each peak. |t is
comprehended that the peaks are quite consistent
with those of the standard sample.

Table 1 Anaiytical Conditions

Instrument . Shimadzu LC-10A System

Colum D STR-ODS I {(4.6mmlD < 15mmL)

Mobite Phase | I0mM{Sodiuim) Phosphate Bffer Selution
{pH2,6} /Methanol-85/15(v/v)

Flow Rate . 1.0mL/min
Colum Temp. 40T
Detector I SPD-10A  Wavelength Channel 1 325nm

Channel 2 275nm

Channel I 325nm J 2

Amax  328nm

Amax  275nm Amax 325nm
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B Analysis of Commercial Coffee Beans

Table 2 Pretreatment
: Roasted cofff:e beans, 1g
Channel 2 2 1 ! Chlerocgenic acid i Gripd H2O, 40mL
275nm 2 Caffeine | Extract, 80°C, 20min
3 ! Caffeic acid | |
Filter
Filtrate Residue
- -H=0, 40mL
Ex‘tract. BO'C, 20min
Filter
Filtrate ' Residue
Add water to make 100mL 4
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Fig.3 Analysis of Commercial Coffee Beans

E SHIMADZU

SHIMADZU CORPORATION. International Marketing Division

3. Kanda-Nishikicho 1-chome. Chiyoda-ku, Tokyo 101-8448, Japan Phone: 81(3)3219-5641

Cable Add.:SHIMADZU TOKYG

Fig.4 Analysis of Commercial Coffee Beans

Fax. 81(3)3218-5710




