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Report of the chemical analyses carried out with the CDR CoffeeLab during the test 

session on December 2022 at the Accademia del Caffè Espresso, Florence. 

 

Description of samples:  

Green coffee: 
Ethiopia 
Region:  Yirgacheffe 
Producer: Negusse Debela 
Elevation:  2050 masl 
Variety: Wolisho, Dega 
Process: Washed 
 
Roasted coffee: 

Sample Development 
time  

Development 
(%) 

End temperature 
(°C) 

Roasting 
time  

Color  
whole beans (*) 

Color 
 ground (*) 

1 1:01 12% 204 7:55 74.6 87.0 

2 1:41 20% 213 8:27 60.7 71.7 

3 2:29 28% 220 8.47 52.8 57.0 

4 3:01 32% 231 9:26 43.0 45.0 

* For analyzing the roast colors, the values are expressed in Agtron Gourmet scale. 

 

Variation of organic acids and sugars in coffee: 

  Sampl
e   

Acidity 
 (g/L Citric acid) 

Sugars 
(g/L) 

Acetic acid 
(g/L) 

Citric acid 
(g/L) 

Malic acid 
(g/L)  

Lactic acid 
(g/L) 

TDS 

Espresso extraction 
t 30 sec 

1 7.3 <1 2.5 2.1 0.93 0.25 9.49 

Espresso extraction 
t 30 sec 

2 6.6 <1 2.7 1.9 0.76 0.27 9.24 

Espresso extraction 
t 40 sec 

3 B 5.3 <1 2.7 1.7 0.58 0.28 9.74 

Espresso extraction 
t 40 sec 

4 3.5 <1 2.5 1.1 0.28 0.27 9.53 

Espresso extraction 
t 30 sec 

but different grind 
size  

3 A 5.6 <1 2.8 1.5 0.59 0.27 8.65 

         

Cold Brew 2 6.0 <1 2.4 1.9 1.08 0.28  

         

  Acidity  
(g/Kg Citric acid) 

Sugars 
(g/Kg) 

Acetic acid 
(g/Kg) 

Citric acid 
(g/Kg) 

Malic acid 
(g/Kg)  

Lactic acid 
(g/Kg) 

 

Green 0 6.5 86.7 0.48 12.0 4.07 0.71  

Roasted 1 17.8 1.1 6.6 4.9 2.61 0.62  

Roasted 2 16.2 <1 6.8 4.4 2.03 0.66  

Roasted 3 12.1 <1 6.8 3.4 1.41 0.72  

Roasted 4 9.3 <1 6.9 3.2 0.78 0.71  
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Percentage of extracted acids: 

Sample  Acidity  Acetic acid Citric acid Malic acid  Lactic acid 

1 81% 76% 86% 71% 81% 

2 82% 79% 86% 75% 80% 

3 B 88% 79% 100% 82% 76% 

3 A 93% 82% 88% 84% 74% 

4 76% 72% 69% 71% 75% 

Cold Brew 2 74% 71% 86% 100% 84% 
 
 
Green vs. Roasted 
The trends of the different acids and sugars observed in these tests confirm what was previously 
hypothesised: 

• Sugars (Glucose, Fructose and Sucrose) are completely degraded during roasting. Only in very light 
roasted coffees it is possible to detect fermentable sugar values above the instrument detection 
limit (1 g/L). This confirms once again that the "sweetness" perceived in the cup cannot be 
correlated to the amount of sugars present. 

• The lactic acid value remains practically constant during roasting and no great variations are 
noticed as the degree of roasting changes. 

• Malic acid and citric acid decrease as the degree of roasting increases. 

• Acetic acid increases rapidly at the beginning of roasting and remains constant thereafter.  

• The total acidity increases at the beginning of roasting (acetic acid contributes to this increase) and 
then decreases following the trend of citric and malic acid. 

 
 

      
 

Espresso: 
The 4 samples 1, 2, 3B, 4 were obtained maintaining the same grind size and TDS. Therefore, the darker 
roasted samples 3B and 4 were extracted in 40 sec instead of the ideal 30 sec. 
Comparing the values obtained on espresso with those obtained from the analysis of roasted coffee, it can 
be observed that the extraction percentage of the different acids in espresso is between 70% and 90%. 
Sample 3A corresponds to an espresso obtained by chopping sample 3 more coarsely so as to obtain a 
coffee extracted in the ideal 30 sec. The change in grind size did not affect the extraction of the different 
acids, as can be seen in the table of extraction percentages, but only the TDS value. 
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The same trends of the different acids according to roasting variation, observed in the analysis of roasted 
coffees, can be found in the values obtained from the analyses of espresso coffees.  
In particular, the trend of total acidity (which decreases as the degree of roasting increases) is also 
perceived on tasting, along with the decrease of citric and malic acid, which are perceived in samples 1 and 
2 but not in the darker roasted samples 3 and 4. 
 
 
Espresso vs. cold brew 
Comparing the values obtained from the analysis of coffee No. 2 extracted with the two different extraction 
methods, it can be observed that two beverages with similar extraction percentages of lactic, citric and 
acetic acid but a higher concentration of malic acid in the cold brew are obtained. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
CDR CoffeeLab is a project designed and developed by CDR Srl in collaboration with Accademia del Caffe Espresso - La 

Marzocco and it's part of the CDR FoodLab® range of products by CDR Srl - Italy.   

 
 

Links: 

 

• CDR FoodLab® - www.cdrfoodlab.com 

• Accademia del Caffè Espresso - www.accademiaespresso.com 

• La Marzocco - www.lamarzocco.com 

 

https://www.cdrfoodlab.com/?utm_source=Analysis_on_roasted_coffee_and_espresso_P2303&utm_medium=pdf&utm_campaign=CDRCoffeLab&utm_term=listalink
http://www.accademiaespresso.com/
http://www.lamarzocco.com/

