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Influences of addition of caffeine or 
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Mid-Infrared Spectral Identification of Brewed Coffee 
Characteristics

Quantitative Mid-Infrared Spectral Analysis of Brewed Coffee

We developed a mid-infrared (MIR) spectroscopic evaluation method of brewed 
coffee, whose quality and taste highly depend on the properties such as the 
geographical origin and the roasting, grinding, blending and extraction 
conditions, using an FT-IR spectrometer equipped with an attenuated total 
reflectance (ATR) accessory. The objective and stable method to evaluate the 
brewed coffee characteristics is desirable, since the determination of coffee 
process conditions and the grasp of the characteristics of coffee varieties are 
very empirical in coffee manufacturing. Then we studied the influences of the 
coffee varieties and the roasting degree on the MIR spectral characteristics of 
brewed coffee and examined to determine the caffeine and chlorogenic acid 
contents in brewed coffee using the FT-IR/ATR method. Arabica (Colombia, 
Brazil and Guatemala) and Robusta (Indonesia) coffees roasted to City were 
prepared as the sample. Indonesian coffees roasted to Full City were also used. 
All roasted beans were ground to a standard cupping grind and brewed by 
adding hot water. As the results, the differences between the second derivatives 
of the ATR spectra of the brewed Arabica and Robusta coffees were observed 
around the several peaks. In addition, the brewed coffee from the Brazil variety 
had the different spectral features from those of the other Arabica coffees. 
Moreover, the roasting conditions of the Indonesian beans reflected the spectral 
features of the brewed coffee. Furthermore, the caffeine and chlorogenic acid 
contents in brewed coffee would be determined by the spectroscopic method as 
well as those in the aqueous solutions.

Coffee Samples
Arabica (Colombia, Brazil and Guatemala): City Roast, Standard Cupping Grind
Robusta (Indonesia) : Full City Roast, , Standard Cupping Grind

Reagents
Caffeine and Chlorogenic Acid

Coffee Extraction Methods
1. Method adding hot water

150 mL of boiled water + 10, 15, 20 or 25 g of coffee powders
→→→→ Agitation for 2 min
→→→→ Filtration
→→→→ Keeping at 298 K in a water bath

2. Method using Automatic Coffee Brewer  (NC-1103; Matsushita Electric Industrial Co., Ltd.)
1350, 675, 540 or 337.5 mL of distilled water + 75 g of coffee powders
→→→→ Cooling with iced water for 270 s
→→→→ Keeping at 298 K in a water bath

Spectral Measurement
FT-IR system: Magna 750, Nicolet
ATR accessory: DuraSampleIR, SensIR Technologies (IRE : diamond on a zinc selenide 

crystal)
Conditions: 64 scans, 4 cm-1 resolution, 298 K 
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Comparison of error ratio for MIR spectra of 
brewed coffee (Brazil) between the two coffee 
brewing methods.

For collecting the stable MIR 
spectral information for the 
brewed coffee analysis, the 
brewing method adding hot 
water under the conditions of the 
25 g-coffee powder to 150 g-
boiled water was the most useful 
among all brewing conditions 
tested in this study.

It would be possible to identify 
the varieties and geographical 
origins of the beans by the MIR 
spectroscopic analysis of the 
brewed coffee, and the roasting 
conditions of the Indonesian 
beans reflected the spectral 
features of the brewed coffee.

Using the MIR spectroscopic information, we could quantify the 
caffeine and chlorogenic acid contents in the brewed coffee as the 
very complicated system and might analyze the quality as the liquid 
food.
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