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Principal component analysis and cluster analysis of free amino acid of
mycelia of 7 Cordyceps fungi
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ABSTRACT: Objective To study the compositions and principal components of free amino acids of mycelia of 7
Cordyceps fungi and cluster analysis on the basis of free amino acids. Methods The free amino acids of mycelia of 7
Cordyceps fungi were determined and analyzed by cluster analysis (CA) and principal component analysis (PCA).
Results The result of CA showed that 7 samples were classified into 3 clusters, Paecilomyces militaris and Isaria
cicadae as a cluster; Paecilomyces gunnii, Mariannaea puinosa, Hirsutella sinensis and Isaria tenuipes as a cluster; and
Metarhizium taii as a cluster. The result of PCA indicated that the first 3 principal components accounted for 93.901% of

the total variation. The first principal component was mainly affected by the levels of Val, Thr, Ile, Leu, His, Tyr, Met,
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6
Asp and Cys of mycelia. The second principal component was mainly affected by the levels of Ser, Phe and Arg and the
third principal component was mainly affected by the levels of Pro, Lys and Glu. Concluson The 7 samples were
classified into 3 groups through the CA and 3 principal components were extracted through PCA.
KEY WORDS: mycelia; free amino acid; principle component analysis; cluster analysis
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Tablel Analysisof thevariance contribution

L tenuipes
P. gunnii
M. puinosa
M. taii

P. militaris

1
Cluster analysis of double dendrograms

%

%

1 8.326 52.035 52.035

2 3.905 24.408 76.443

3 2.793 17.458 93.901

4 0.830 5.186 99.087

5 0.111 0.695 99.782 5

6 0.035 0.218 100

3 7 ,
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Fig. 2 Loading plot of principal components
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Table2 The component matrix of free amino acids
1 2 3
Ser 0.689 -0.698 -0.172
Pro 0.046 0.570 -0.815
Val 0.923 -0.229 -0.289
Thr 0.818 -0.571 0.032
Cys 0.760 -0.520 0.370
Ile 0.874 0.103 -0.468
Leu 0.924 0.097 -0.213
Asp 0.720 0.638 0.234
Lys 0.645 -0.173 0.720
Glu 0.147 0.258 0.918
Met 0.797 -0.595 -0.088
His 0.989 0.032 0.001
Phe 0.675 0.723 0.042
Arg 0.587 0.772 0.131
Tyr 0.802 0.329 -0.246
Trp 0.345 0.583 0.333
1.0 1 Glu
Lys
0.5 4
Cys
g Asp* Y
Arg *
§ 0 % PheThryg;g
A S, Met Leu
Tyr yal
-0.5 1 Ile
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Fig. 3 Scatterplot of principal component scores
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