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Principal Component Analysis and Comprehensive Evaluation of Amino Acids in

Chinese traditional dough fermentation starter from Northwest of China
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Abstract: To study the difference of the comprehensive quality of amino
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acids in different regions of the Chinese traditional dough fermentation
starter, 10 Chinese traditional dough fermentation starter samples
collected from 10 regions in northwestern China were used as the research
object. Content and categories of amino acids in 10 Chinese traditional
dough fermentation starter samples were determined by automatic amino
acids analyzer, and the principal component analysis and cluster analysis
were applied to the statics in order to evaluate these starter samples. Con-
tent of Glu was 66.91 g/kg, and was the highest among that of 16 amino
acids. Content of Phe was 27.60 g/kg. and was the highest among that of
essential amino acids. Two principal components were extracted by princi-
pal component analysis and the comprehensive evaluation model F =
0.827 4F1+0.089 7F; was established. Comprehensive scores and
clustering analysis showed that there were regional differences in a-

mino acid contents of the Chinese traditional dough fermentation
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starter in different regions, and the samples collected from Gansu
Dingxi have the highest quality, while the lowest was Shaanxi
Wugong samples.

Keywords: Chinese traditional dough fermentation starter; amino

acid; principal component analysis; cluster analysis; comprehensive

evaluation
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Table 1 Number, name and position of Chinese traditional
dough fermentation starter samples
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Figure 1 Determination curves of standard samples of

amino acids
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Table 2 Content of amino acids among ten varieties of Chinese traditional dough fermentation starter g/kg

FE i (Asp) (Thr) (Ser) (Glw) (Gly) (Ala) (Val) (Met) (Ile) (Leu)
XKEL 6.718 4.416 7.641 63.248 4.243 23.122 8.204 3.945 4.002 8.382
XWLMQ 6.533 3.976 6.521 57.494 3.807 24.211 7.998 3.267 3.698 7.913
QHY 7.393 4.209 6.372 41.882 3.539 25.362 8.685 5.873 3.044 8.409
QXN 8.334 5.357 8.905 75.416 4.840 20.602 17.669 6.645 4.528 9.673
GZY 8.223 5.279 9.178 77.313 5.568 27.419 21.629 11.774 13.329 16.568
GDX 9.350 5.619 9.648 82.990 6.083 29.179 23.031 19.824 13.941 18.238
NGY 8.791 5.283 9.072 78.030 5.720 27.435 21.655 18.639 13.107 17.148
SYA 6.701 4.511 7.702 63.679 4.014 25.191 9.024 5.395 3.785 7.064
SCA 7.017 4.690 8.071 68.129 4.040 20.542 9.644 5.975 4.087 7.600
SWG 7.438 4.604 7.717 60.917 3.847 17.515 7.924 2.011 3.580 6.897
Fed AR AWAR #ER HAER AR  WER EAA TAA EAA/TAA EAA/NEAA
(Tyr) (Phe) (Lys) (His) (Arg) (Pro)

XKEL 21.090 24.642 7.554 7.919 4.566 16.470 61.144 216.161 28.29% 39.44 %
XWLMQ 23.323 27.531 6.900 4.608 4.687 16.205 61.283 208.671 29.37% 41.58%
QHY 22.220 16.929 9.566 7.238 3.975 11.473 56.715 186.169 30.46 % 43.81%
QXN 23.469 30.431 10.886 7.798 5.154 18.778 85.189 258.484 32.96 % 49.16 %
GZY 27.369 37.106 13.205 9.123 5.239 22.004 118.891 310.327 38.31% 62.10%
GDX 29.583 41.951 14.266 11.183 5.967 22.874  136.869 343.727 39.82% 66.17%
NGY 27.815 39.444 13.413 10.515 5.611 21.507 128.689 323.184 39.82% 66.17%
SYA 20.138 18.959 2.555 3.009 3.833 17.056 51.293 202.616 25.32% 33.90%
SCA 22.247 20.728 2.849 3.007 4.382 15.757 55.573 208.764 26.62% 36.28%
SWG 18.991 18.240 2.391 2.777 4.106 15.450 45.646 184.404 24.75% 32.90%
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Table 3 Analysis of flavor amino acid content based on Chinese traditional dough fermentation starter

samples collected from 10 regions

- ek Aok ik LA Bt

i ek D PTG e ke D POl R e ke ) FREB) Y e ke D T R %
XKEL 69.966 32.370 39.422 18.240 66.034 30.550 175.422 81.150
XWLMQ 64.027 30.680 38.515 18.460 67.073 32.140 169.615 81.280
QHY 49.276 26.470 39.482 21.210 57.840 31.070 146.598 78.740
QXN 83.749 32.400 39.704 15.360 75.898 29.360 199.351 77.120
GZY 85.536 27.560 47.444 15.290 103.495 33.350 236.476 76.200
GDX 92.340 26.860 50.530 14.700 114.895 33.430 257.765 74.990
NGY 86.821 26.860 47.510 14.700 108.028 33.430 242.360 74.990
SYA 70.380 34.740 41.418 20.440 52.955 26.140 164.753 81.310
SCA 75.146 36.000 37.343 17.890 57.669 27.620 170.158 81.510
SWG 68.355 37.070 33.683 18.270 50.484 27.380 152.522 82.710
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Table 4 Correlation of different types amino acids in Chinese traditional dough fermentation starter

%3  Asp Thr  Ser Glu Gly Ala  Val Met Ile Leu Tyr Phe Lys His Arg Pro

Asp 1.000

Thr 0.912 1.000

Ser 0.823 0.974 1.000

Glu 0.709 0.893 0.959 1.000

Gly 0.883 0.910 0.916 0.890 1.000

Ala 0.470 0.347 0.332 0.315 0.627 1.000

Val 0.925 0.923 0.886 0.831 0.970 0.612 1.000

Met 0.871 0.789 0.761 0.709 0.914 0.760 0.898 1.000

Ile 0.826 0.791 0.802 0.765 0.949 0.730 0.922 0.927 1.000

Leu 0.869 0.797 0.781 0.731 0.954 0.757 0.943 0.948 0.987 1.000

Tyr 0.818 0.728 0.696 0.686 0.900 0.775 0.912 0.921 0.921 0.955 1.000

Phe 0.804 0.783 0.789 0.823 0.951 0.656 0.924 0.863 0.911 0.931 0.939 1.000

Lys 0.803 0.660 0.573 0.505 0.806 0.713 0.854 0.789 0.787 0.871 0.888 0.853 1.000

His 0.787 0.663 0.599 0.522 0.818 0.709 0.817 0.809 0.781 0.863 0.843 0.831 0.967 1.000

Arg 0.840 0.806 0.794 0.820 0.929 0.550 0.904 0.846 0.854 0.892 0.919 0.977 0.846 0.834 1.000

Pro 0.745 0.850 0.905 0.945 0.952 0.548 0.896 0.800 0.890 0.861 0.808 0.924 0.655 0.653 0.874 1.000
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Table 5 Eigenvalues of the principal components and

their cumulative contribution

By RIEM TTRERCR/ G RiFTiER/ %
1 13.239 82.743 82.743
2 1.435 8.969 91.712
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Figure 2 Factor load diagram
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Figure 3 Factor score diagram
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Figure 4 Dendrogram of HCA (hierarchical cluster analysis)
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