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Summary
Trace elements including magnesium (Mg), aluminium (Al), calcium (Ca), manganese (Mn), iron (Fe) and zinc (Zn) in cof-

fee samples were measured by ICP-Atomic Emission Spectrometry (ICPS1000IV). Twenty four coffee bean samples

were collected from 12 different areas in Indonesia and Guatemala.

Coffee bean samples were classified into two geographic origins with 91.67 % correction rate by discriminant analysis.
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A: Coffee estate in Indonesia, B: Coffee estate in Guatemala.
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Table 1 Coffee samples used in stud

Indonesia Samples Guatemala Samples

1 Nanggroe Aceh Darussalam 4 6 Antigua Coffee 4
2 North Sumatera 4 7 Traditional Atitlan 3
3 South Sulawesi 1 8 Rainforest Coban 1
4  Bali 1 9 Vocanic San Marcos 1
5 East Java 1 10 Pueblo Nuevo Vinas 1

11  Acatenango VALLEY 2

12 Huehuetenango 1
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Fig.2 Scatter plot matrix.
A: Mean value, B: Data.
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principle component 2

Table 2 Trace element contents in coffee

Sample Al Mn Fe Zn Mg Ca
Nanggroe Aceh Darussalam A mean 0.78 1.06 217 0.32 166.3 97.7
SD 0.01 0.04 0.04 0.01 6.53 173
Nanggroe Aceh Darussalam B mean 141 161 411 0.55 149.1 1029
SD 0.16 0.05 0.14 0.03 499 1.26
Nanggroe Aceh Darussalam C ~ mean 1.62 1.35 333 0.49 137.2 90.0
SD 0.09 0.04 0.11 0.01 1.24 0.79
Nanggroe Aceh Darussalam D mean 0.73 122 2.10 052 142.0 85.8
SD 0.11 0.03 0.11 0.05 501 475
North Sumatera A mean 0.60 335 2.66 057 1400 1053
SD 0.03 0.08 0.08 0.03 6.20 253
p North Sumatera B mean 0.44 3.56 2.23 051 150.9 104.4
Indonesia SD 005 0I1 020 002 332 192
North Sumatera C mean 0.40 3.65 2.34 051 1504 101.9
SD 0.06 0.07 0.04 0.02 318 143
North Sumatera D mean 0.71 271 192 042 153.3 1044
SD 0.10 0.12 0.10 0.03 1.65 290
South Sulawesi mean 0.46 151 263 045 168.0 88.0
SD 0.07 0.31 051 0.10 379 1.38
Bali mean 0.16 0.73 228 040 1450 932
SD 0.04 0.02 0.07 0.02 485 3.36
East Java mean 0.14 0.99 1.69 0.37 151.7 82.1
SD 0.03 0.02 0.02 0.03 1.36 141
Autigua Coffee A mean 0.49 2.04 372 043 152.2 788
SD 0.02 0.05 0.31 0.01 6.05 1.69
Autigua Coffee B mean 0.31 1.74 3.34 043 1485 876
SD 0.01 0.05 0.09 0.01 3.30 1.22
Autigua Coffee C mean 0.16 1.56 2.75 047 1634 91.2
SD 0.03 0.05 0.30 0.02 3.20 0.27
Autigua Coffee D mean 0.19 1.29 2.26 045 1777 1075
SD 0.03 0.06 0.05 0.01 1.90 4.20
Traditional Atitlan A mean 0.29 1.15 262 042 1524 75.1
SD 0.04 0.03 0.08 0.02 6.65 218
Traditional Atitlan B mean 0.33 3.02 2.26 041 1405 81.1
SD 0.05 0.03 0.14 0.02 4.18 0.76
Traditional Atitlan C mean 0.19 1.22 232 0.56 1914 1234
Guatemala SD 006 003 008 001 08 246
Rainforest Coban mean 0.33 197 2.52 0.40 200.0 92.6
SD 0.03 0.07 0.19 0.04 1358 3.00
Vocanic San Marcos mean 0.40 1.76 241 0.38 140.7 788
SD 0.03 0.08 0.09 0.01 11.99 3.07
Pueblo Nuevo Vinas mean 0.36 1.84 298 0.44 151.7 785
SD 0.06 0.04 0.10 0.01 8.29 2.69
Acatenango VALLEY A mean 0.24 1.33 2.95 0.57 156.8 88.7
SD 0.05 0.04 0.11 0.10 1.61 2.96
Acatenango VALLEY B mean 0.16 0.86 250 0.46 157.9 95.9
SD 0.04 0.07 0.06 0.03 342 211
Huehuetenango mean 0.16 353 217 0.46 164.9 1084
SD 0.03 0.18 0.09 0.12 5.64 450
mg/100 g
*Mean = Mean value.
** SD = Standard deviation.
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Fig.3 Factor loading plot of principal component analysis.
A : Mean value, B: Data.
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Table 3 Discriminant coefficients

Mean value Data
Discriminant coefficients Discriminant coefficients
Constant - 296 Constant —12.207
Al - 9114 Al - 8103
Fe 4807 Mn 0.393
Zn -11.383 Fe 4122
Mg 0.092
Ca - 0.103
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Fig.4 Score plot of principal component analysis.
A: Mean value, B: Data.
Table4 Discriminant Analysis
Mean value
Sample Rate Observation/Prediction Guatemala Indonesia Total
True 22 91.67 % Guatemala 13 0 13
Error 2 8.33 % Indonesia 2 9 11
Data
Sample Rate Observation/Prediction Guatemala Indonesia Total
True 103 88.79 % Guatemala 55 6 61
Error 13 11.21 % Indonesia 7 48 55
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