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Discrimination of Lepidium meyenii (Maca) from different origins with
principal component analysis and cluster analysis
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ABSTRACT: Objective To establish a method for discrimination of Lepidium meyenii (Maca) from different origins.
Methods Component of methanol extract in Maca from Peru, Huize, Lijiang and Shangri-La was analyzed by
electrospray ionization mass spectrometry. On this basis, these samples were discriminated by principal component
analysis and cluster analysis. Results All the samples contained vitamin B;, linoleic acid, sucrose, allyl
glucosinolate, benzyl glucosinolate and m-methoxylbenzyl glucosinolate. There was much difference in principal
component between Maca 3 from Shangri-La and others. The principal component of Maca 2 from Lijiang was near
to that of Maca 1 and 2 from Peru, and the principal component of Maca 3 from Huize was near to that of Maca 3
from Peru. Conclusion This method is rapid, accurate, sensitive, which is suitable for discrimination of Maca from
different origins.
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Table 1 m/z and the corresponding compounds in positive ion mode electrospray ionization mass spectrometry

m/z G a4k XA
337.1101 [thiamine+2H,0+H]" He4EE B
368.2953 [N-benzyl-(9Z, 12Z, 15Z)-octadecatrienamide+H]" N-K3-(9Z, 127, 15Z)-+ )\ = 1 ke

381.0164 [allyl glucosinolate+Na]”
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Table 2 m/z and the corresponding compounds in negative ion mode electrospray ionization mass spectrometry

m/z PIEEE 7NN Xt AL &
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Fig.1 Mass spectra of different grades of methanol extracts from Maca in Peru
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Fig.2 Mass spectra of different grades of methanol extracts from Maca in Huize
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Fig.3 Mass spectra of different grades of methanol extracts from Maca in Lijiang
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Fig.4 Mass spectra of different grades of methanol extracts from Maca in Shangri-La
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Table 3 Principal component analysis explains the total difference

N Y GEERRIES BT R A

it Ji %1% A% it 5 %1% F2H/%
337.1101 5.725 47.705 47.705 5.725 47.705 47.705
368.2953 2.391 19.921 67.626 2.391 19.921 67.626
381.0164 1.328 11.065 78.691 1.328 11.065 78.691
255.2324 1.130 9.417 88.107 1.130 9.417 88.107
279.2324 0.619 5.155 93.262
341.1084 0.291 2.425 95.687
377.1295 0.264 2.200 97.887
408.0423 0.194 1.614 99.501
456.0634 0.054 0.450 99.951
470.0977 0.005 0.041 99.993
474.0740 0.001 0.007 100.000
683.2246 5.698x10" 4.748x107' 100.000

x4 HEEESHIERE
Table 4 Loading matrix and eigenvectors of principal component analysis
F F, Fs3 Fy
m/z Y
A RPAIE [ 4 A AL 6] AT AL 1] AT FHAE 1)
337.1101 X 0.692 0.289 —-0.579 -0.374 -0.213 —0.185 —0.061 —0.057
368.2953 X3 -0.914 —0.382 -0.215 —-0.139 —-0.190 —-0.165 0.167 0.157
381.0164 X3 -0.275 —-0.115 0.787 0.509 0.326 0.284 0.356 0.335
255.2324 X4 0.778 0.325 0.139 0.090 —-0.290 —0.252 0.465 0.437
279.2324 Xs 0.653 0.273 —-0.041 —-0.027 —-0.341 -0.297 0.618 0.581
341.1084 X6 0.804 0.336 0.530 0.343 0.202 0.176 0.108 0.102
377.1295 X7 0.688 0.288 —-0.059 —-0.038 0.072 0.063 —-0.182 -0.171
408.0423 Xg -0.772 —-0.323 -0.219 —0.142 0.136 0.118 0.371 0.349
456.0634 Xo 0.753 0.315 —0.460 -0.297 —0.434 -0.378 —-0.136 —0.128
470.0977 X10 0.403 0.168 —-0.366 -0.237 0.789 0.687 0.106 0.100
474.0740 X1 —-0.920 —-0.385 —-0.208 -0.135 -0.155 -0.135 —-0.050 —-0.047
683.2246 X12 0.108 0.045 0.804 0.520 —-0.203 -0.177 —-0.398 -0.374
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Table 5 Comprehensive scores and ranks of the ingredients of Maca
FE i F 185y F, 185 F3 15453 Fu 455 LAY LA HES
wE 15 0.321 0.412 -1.278 1.734 0.292 1
FAEHRL 15 -0.086 0.418 0.940 0.520 0.221 2
WYL 2 5 0.084 0.020 0.917 —0.002 0.165 3
FEEH 25 0.047 0.408 -0.427 0.910 0.161 4
WYL 3 5 -0.103 0.251 0.841 0.489 0.159 5
we3s 0.375 -0.218 —-0.209 0.254 0.155 6
SIS -0.026 0.291 0.794 —0.800 0.066 7
S22 -0.039 0.018 0.621 -0.329 0.025 8
SE3T 0.125 0.012 0.295 —-0.850 0.017 9
we 35 0.527 0.164 -1.290 -1.881 —-0.041 10
WYL 1% —-0.063 -1.958 —0.102 0.376 —0.449 11
T HPL 3 5 -1.162 0.183 ~1.101 -0.420 -0.771 12
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