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Abstract: To explore the differences in the quality of Artemisia dracunculus L essential oil at different

growth times, gas chromatography-mass spectrometry (GC-MS) was used to analyze the chemical components
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of Artemisia annua essential oil. The influence of growth time on its chemical composition and relative

content was verified through orthogonal partial least squares discriminant analysis (OPLS-DA) and polymer

thermal map analysis. The GC-MS analysis results showed that there were a total of 25 substances at each

growth time, including 13 terpenes, 9 alcohols, and 3 other substances. In addition, esters, fatty acids, and

ketones were also detected at individual growth times. Cluster heatmap analysis showed that most substances

had higher content in S1 and S2, followed by S3 and S4, and S5 and S6 had the lowest content. The overall

trend of terpenes was that they first decreased, followed by increasing, and then decreased. The total relative

content of terpenes was relatively high in April, followed by May, and the lowest of that was in June. The

content of alcohol substances was relatively higher before S4 at various growth times, but decreased after S4.

At the same time, the content of a-tocopherol was also higher before S4, and Variable Importance for the

Projection (VIP) analysis showed that there were a total of 5 substances with VIP greater than 1, namely

oleiferin a- Pinene, 3-Carene y-Sitosterol B-Sitosterol, respectively. Therefore, havesting Artemisia annua and

extracting essential oil before late May cauld yield Artemisia annua essential oil of relatively better quality.

Key words: Artemisia dracunculus L.; growth time; essential oils; OPLS-DA
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Table 1 Chemical components of Artemisia dracunculus L essential oils at different growth times
5 AER HTR AR HXTE

S1 S2 S3 S4 S5 S6
1 CioHyg 136 B-UEMs 0.1740.02ab  0.1240.03bc  0.09£0.03c  0.10£0.05c  0.20£0.03a  0.13+0.04c
2 CioHyg 136 B-AEEM  0.374#0.02a  0.384£0.03a  0.26+0.07b  0.35+0.05a  0.14+£0.06c  0.02+0.02d
3 CioH 6 136  D-##M  0.31£0.0l1a  0.2240.05b  0.19£0.03b  0.32£0.03a  0.08£0.0lc  0.10+0.03c
4 CioHy6 136 o-JEM 9.0140.03b  9.524#0.08a  1.42#0.11d  2.53#0.04c  1.124#0.35¢  1.09%0.0le
5 CioHy7 136 3-EME 8.9440.01a  9.12£0.02a  1.89+0.03b  2.03£0.22b  1.62+0.17c  1.150.14d
6 CioHys 136 WEdhA 0.42£0.03a 0.25£0.05b  0.2240.06bc  0.24£0.06b  0.16£0.13c  0.18+0.03c
7 WHEIE CisHas 204 S-METME 2.13#0.02b  2.434#0.03a  0.58+0.06c  2.06£0.09b  0.40+£0.08d  0.32+0.08d
8 CysHy, 204 B-AFTME 0.9840.02b  1.21#0.03a  0.98+0.17b  0.8240.02c  0.14+£0.07d  0.06%0.02d
9 CisHas 204 EREEFIM 1.4440.11b  1.65£0.03a  0.96+0.07c  1.01£0.02c  0.33£0.04d  0.27+0.05d
10 CysHas 204 B-AAARME  0.48+0.01b  0.52+0.03a  0.36+0.02c  0.19+0.02d  0.1240.03¢  0.06%0.02f
11 CsoHso 410 fariprias 0.5540.01a  0.3240.03b  0.23+£0.02bc ~ 0.10£0.08d  0.26£0.09cb  0.19+0.07d
12 CysHy, 204 B-HEEE 0.28+0.02a  0.15£0.04c  0.16£0.04b  0.17£0.03bc  0.06£0.02d  0.05+0.02d
13 CsoHso 410 Ak 1.1440.01a  0.30£0.03b  0.05+0.0le  0.19£0.02d  0.21£0.03cd  0.24+0.06¢
1 CagnasO 400  SEMESEE 0.2120.02d  0.32+0.04c  0.48+0.04a  0.40+0.01b - -
2 CyHysO 412 Tf§E 2.63£0.05a  0.26£0.02c  0.35£0.05¢  0.89+0.20b - -
3 CyHysO 412 B-AH§EE  2.3540.09¢  3.5940.06d  5.38£0.02b  8.09£0.23a  1.86%0.54f  4.23+0.08c
4 C10Hs500 414 - 2.35+0.05¢  4.17+0.06d  9.16+0.07a  5.11+0.16b  2.33+0.15e  4.54+0.33c
5 FEF CpHiO 412 FHEMEE  0.34+0.05d  1.2740.03a  0.60+0.02c  0.82+0.05b - -
6 CpHyO 296  N&kfE 0.33£0.09c  0.96£0.06b  0.29+0.0lc  1.65%0.19a - -
7 CisH.O 220 FEWUAEE 0.154£0.01c 0.1440.02¢  0.29£0.07a  0.20£0.05b - -
8 CnHyO 326 La7EE 0.1240.02b  0.18+0.04a  0.13+0.02b - - -
9 CyHssO 382 T /\EifE  0.35+0.10b  0.48+0.05a  0.11+0.22¢ - - -
1 CyHs0, 430  o-EEHW 1.9140.21b  1.8440.06b  2.36+0.06a  1.5940.06c  0.61%£0.04d  0.49+0.04d
2 HAih CyHs00 426 B-FWPKE 0.21£0.09d  1.13+0.09a - 0.39£0.03c  0.29+0.06d  0.58+0.07b
3 CiHis05 208 MFHFR 16.24£0.29b  4.66£0.29d  17.54+0.40a  7.87+0.29c¢ - -

T AR T bR A B2 R (P<0.05).

Note: Different letters in the same line indicated significant difference (P<0.05).
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Fig.1 GC-MS total ion chromatogram of Artemisia
dracunculus L. at different growth stage
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Fig.2 Compound ring heat map of volatile compounds in Artemisia dracunculus L essential oil at different growth times
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