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GC-MS Analysis of Volatile Components of Lepidium meyenii Grown in 8 Areas of Yunnan Province

YANG Min, HUANG Shaojun, ZHU Yanqin, SUN Hui, HE Yuping, DU Ping>l<

(Research Center for Analysis and Measurement, Kunming University of Science and Technology, Kunming 650093, China)

Abstract: The volatile components of maca from 8 producing regions in Yunnan province were extracted by headspace
solid-phase micro-extraction (HS-SPME) and identified by gas chromatography-mass spectrometry (GC-MS). A total of 69
volatile constituents were identified, of which 18 were common to all the tested samples. The identified volatile constituents
included 12 ketones, 10 aldehydes, 9 alcohols, 7 acids, 6 esters, 6 alkenes, 5 heterocyclic compounds, 4 nitriles, 4 aromatic
compounds, 3 phenols, 2 amines and 1 sulfoether compound. Among these volatile constituents, benzyl isothiocyanates,
benzaldehyde, benzyl cyanide, acetic acid, benzyl alcohol, dimethyl sulfide, 3-trimethoxy-benzaldehyde, 3-methoxyphenyl
acetonitrile, 4-methoxybenzyl isothiocyanates and N-phenylmethylene-benzenemethanamine were predominant. Comparison
by Excel and SPSS suggested that there were some differences in the type and content of volatile components identified
from maca samples from 8 producing areas in Yunnan province.
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Table2 GC-MS analytical results of volatile components of maca samples from 8 producing areas
o U . HIR A 1%

ol e i T T T T T T T T
1 FORRRE (isothiocyanatomethyl)-benzene 9175 2150 2326 293 547 2977 55.63 65.45 86.76
2 KW benzyl nitrile 96.63 15.01 18.69 1590 8.88 1422 1110 8.18 091
3 R benzaldehyde 96.00 16.66 1241 1442 927 17.13 802 6.33 1.06
4 LB acetic acid 89.00 14.80 16.20 13.35 209 433 290 0.84 0.30
5 4R AR 4-methoxybenzyl isothiocyanateisothiocyanates 78.00 1.00 125 119 53 157 5.19 465 6.63
6 R dimethyl sulfide 95.75 2.88 205 503 294 591 1.61 365 212
7 il benzyl alcohol 97.25 341 265 174 0.97 182 0.54 043 0.04
8 3-SR RS 3-methoxy-benzaldehyde 96.13 2,03 1.68 212 115 175 1.07 0.84 0.20
9 3REE AR (3-methoxyphenyl)acetonitrile 95.50 1.08 178 118 0.69 1.02 0.66 0.50 0.15
10 LR 1-(phenylmethylene)-benzenemethanamine 96.75 0.68 1.34 0.35 0.39 2.66 0.32 0.13 0.05
11 TH butanoic acid 87.67 0.51 115 031 — — — — —
12 & hexanoic acid 75.00 0.36 045 0.62 — — - — —
13 THRE butyrolactone 8175 039 0.41 042 0.20 0.97 0.18 0.17 0.02
14 LA benzylacetate 89.25 039 048 0.36 - 0.07 - — —
15 mEm 2-butenal 91.00 035 045 047 0.16 0.8 043 0.14 0.02
16 Bt A 6,10-dimethyl-5,9-undecadien-2-one 87.86 0.33 0.51 0.32 0.18 0.34 0.15 0.14 -
17 23- T8 2,3-butanediol 8520 0.26 0.14 0.18 - 0.54 0.15 - -
18 T nonanal 88.13 045 0.1 0.27 0.8 0.39 0.16 021 0.02
19 o hexanal 86.88 0.29 0.14 0.24 0.25 0.2 0.12 0.17 0.1
2 el camphor 93.63 0.19 0.24 0.20 0.19 031 0.16 0.19 0.03
21 2-FRIE3-(1- R A e 2-methoxy-3-(1-methylpropyl)-pyrazine 84.80 - - - 0.29 0.25 0.16 0.3 0.01
n 3,53 Ji-0-B 3 5-octadien-2-one 8175 0.39 0.36 0.26 0.09 0.10 0.10 0.11 0.05
3 TR 5-methyl-2-(1-methylethyl)-cyclohexanone 97.63 0.25 0.18 024 0.20 027 0.11 0.17 0.01
% % naphthalene 96.00 0.19 021 0.16 0.17 0.19 0.10 0.09 -
25 4-REERTE 4-methoxy-benzaldehyde 9333 0.18 022 0.23 0.13 0.02 — 0.08 -
2% il benzylamine 87.00 — — — - 0.14 — — -
27 RLBLE ethyl phenylacetate 80.00 — — — 0.14 — — — —
28 TH-T I nonyl-cyclopentane 7475 0.18 0.20 — - - 0.10 0.08 —
29 -+ Tl pentadecene 78.50 - 0.14 0.13 — - - — —
30 L2 1,2-propanediol 84.00 0.12 0.13 0.14 - - — - -
31 1A 5E-1.2- il 1-phenyl-2-oxopropan-1-one 83.33 0.08 0.20 0.11 - - — - -
L)) KTl benzenepropanenitrile 88.00 0.10 0.08 0.09 0.15 021 0.1 0.12 —
33 IBHTH 3-hydroxy-2-butanone 75.00 - 0.18 - - 0.18 0.10 0.02 -
4 U BRI tetramethyl-pyrazine 64.00 - - - - 0.2 - - -
35 SRR benzyl isocyanate 95.13 0.2 0.11 0.12 0.12 0.17 0.10 0.09 0.10
36 oS AW alpha.-fanesene 82,00 - — - - - 0.14 0.08 —
37 23- S 23-dimethyl-5-ethylpyrazine 87.00 - — 0.1 - — - - -
38 *B phenol 86.00 0.11 - - - - - — -
39 Kt decahydro-4,8 8-trimethyl-9-methylene- 1 4-methanoazulene ~ 96.60 0.10 0.10 0.10 0.09 0.13 — - -
40 TV&R eugenol 98.00 — 0.10 — - - - — —
4] 6- -5 Fel-2- T 6-methyl-S-hepten-2-one 84.67 0.10 - — - 0.14 - 0.04 —
Iy} i 2-furanmethanol 93.17 0.08 0.06 0.06 0.07 — 0.16 0.12 -
43 3FE-TR 3-methyl-butanoic acid 72.00 0.09 - - - - - - -
44 HEE penzonitrile 64.00 - 0.09 — - - - — —
45 KR phenylethyl alcohol 92,00 0.13 0.11 0.1 0.02 0.08 - - —
46 [ hexanol 73.50 0.07 - - - 0.10 - - -
47 128 1-methyl-naphthalene 87.00 — 0.08 — — — - — —
48 2 THE crotonic acid 91.00 0.08 0.08 - - - - - -
49 2-FHERR 2-methyl-propanoic acid 72,00 - - 0.08 - - - — -
50 3,53 Ji0-B 3 5-octadien-2-ol 80.00 — - 0.08 - — - - -
51 2R 2-pentyl-furan 85.75 0.12 0.05 0.10 0.05 - - - -
52 RRAY hexadecene $7.00 0.08 0.11 0.08 - - - 0.04 -
53 RIS benzocycloheptatriene 90.50 0.09 - 0.06 - - - - -
54 2108 2-ethyl-1-hexanol 64.00 007 - — - - - — —
55 TR furfural 91.57 0.05 0.06 0.06 0.06 0.08 0.10 0.07 -
56 3-8 3-octen-2-one 82.00 0.07 0.05 - - - - - -
57 15 TH 1-hydroxy-2-butanone 64.00 - 0.06 - — - - - -
58 36 PR 3-allyl-6-methoxyphenol 91.00 - - 0.06 — - - - -
59 g heptanal 72.00 - - - 0.06 — - - -
60 = -G trimethyl-pyrazine 76.67 — 0.04 0.05 — 0.08 — - -
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