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Identifying the cultivation region of coffee beans by trace element analysis
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Summary

The feasibility of identifying the cultivation region of coffee beans by comparing trace elements in coffee beans
imported from Brazil, Colombia, Guatemala, El Salvador, Honduras, Nicaragua, Costa Rica, and Panama into Japan
was studied. The import volumes from these regions were large, i.e., approximately 60% of the coffee beans import-
ed into Japan.

The rate of correctly identifying the cultivation region among six Central American countries was 50%. These six
countries were divided into Central America I comprising Costa Rica, Panama, and Nicaragua and Central America
II comprising Guatemala, El Salvador, and Honduras based on the figure showing identification scores. The results
showed that the rate of correctly identifying the cultivation regions between Central America I and II was 95%.
Moreover, the rate of correctly identifying the cultivation regions between Brazil and Colombia was 100% and of

correctly identifying the cultivation regions between four regions, aforementioned Central America I, II, Brazil, and

Colombia, was 68%.
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First discriminant function score

Fig.1 Scatter diagram of trace elements concentration
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Fig. 2 Discriminant analysis diagram
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Fig. 3 Discriminant analysis diagram



Table 1 Discrimination accuracy rate

Region Central Americal - 1T Brazil - Columbia 4 areas
Element Deternination C.rosg— Deternination C.ross‘— Deternination Qrosg
rate validation rate validation rate validation
Cu, Fe, Al 95.5 90.0 82.1 82.1 66.0 64.0
Mn, Fe, Zn 72.7 455 100.0 92.9 62.0 54.0
Mn, Fe, Zn, Cu 81.8 81.8 100.0 92.9 64.0 58.0
Mn, Mg, Fe, Zn 72.7 54.5 100.0 96.4 58.0 54.0
Mn, Mg, Fe, Al, Cu 95.5 90.9 96.4 92.9 68.0 60.0
Mn, Mg, Fe, Al, Cu, Zn, Ca 95.0 81.8 100.0 92.9 70.0 58.0
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Fig. 4 Scatter diagram of trace elements concentration
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