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Analysis of volatile components in flowers, leaves and young shoots of
Elaeagnus angustifolia based on untargeted metabolomics approach
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Abstract: In this study, the volatile components in flowers (bud stage, blooming stage, and flower wither-
ing stage), leaves and young shoots of Elaeagnus angustifolia were studied by headspace solid phase mi-
croextraction, gas chromatography-mass spectrometry (HS-SPME-GC-MS). Moreover, the differential me-
tabolites were screened by principal component analysis (PCA) and orthogonal partial least squares
discriminant analysis (OPLS-DA). The results showed that the volatile components were mainly composed
of esters, hydrocarbons, alcohols and aldehydes, and the main components were ethyl cinnamate,
B-ocimene and 4-hexene-1-ol acetate. A total of 17 different metabolites were identified by metabonomics
analysis. The characteristic components of the bud stage were a-nerolidol, (E)-2-hexen-1-ol, undecanal and
B-ocimene. The characteristic components of the blooming stage were ethyl cinnamate and benzoic acid,
ethyl ester. The characteristic components at the flower withering stage were decanal, heptal, heptanal,
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and butanoic acid, 2-methyl-, ethyl ester. The leaves were characterized by 4-hexene-1-ol acetate and leaf
alcohol, while the young shoots were characterized by nonanal, (Z)-hex-3-enyl isovalerate, benzeneethanol
and 3-hexene-1-ol. The metabolomics analysis of volatile components in flowers, leaves and young shoots
of E. angustifolia can provide a basis for the comprehensive development and utilization of essential oils.
Key words: Elaeagnus angustifolia; volatile components; HS-SPME; GC-MS; untargeted metabolomics
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Fig. 1 Total ion flow chart of volatile components in flowers, leaves and young shoots of E. angustifolia
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Fig. 2 Analysis of volatile components in different flowering stages of E. angustifolia
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Fig. 3 OPLS-DA analysis of metabolites in different flowering stages of E. angustifolia
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Table 2 Different metabolites of E. angustifolia at different flowering stages

ek BB 5 RN &R VIP{H KEGG ID LrEAME

Fl vs F2 1 PIEERR 2.5 P2k 425 06359 =1
2 K HRLTE T2k 1.39 NA Cia=n

3 @ HAE R LI EES 1.14 01839 Tt

4 -2 ) Jak 4.05 09873 FEAL:

5 +— fig 2k 1.68 NA A

6 KO [EES 1.36 05853 FAA:

7 o- P 1L A SN 1.02 NA A

F1vs F3 1 L& s 2.25 NA i
2 KR T fig2k 1.91 NA It

3 BRI S 1.35 C12307 i

4 B fis 2 1.23 C14390 e

5 T LEES 1.19 NA Tt

6 2-HEE TR .1 g2k 1.10 NA T

7 4-CUI-1-T 2 TR TE FEN 1.02 NA F

8 +—m 2k 1.88 NA F&AR:

9 o-FEAE AU LEES 1.39 NA F&AT:

10 -2- IR Fi 5 1.13 NA FAAI

F2 vs F3 1 -2 ks [<8S 3.15 09873 FtE
2 T S 1.85 NA F =i

3 2L (5 S 1.14 C12307 ag=

4 +— (2 1.04 NA Tt

5 WIAERR .58 [IEES 4.38 C06359 R

6 ©RAEW LI fis 2k 1.26 C01839 A
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Fig. 4 Analysis of volatile components in different parts of E. angustifolia
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Fig. 5 OPLS-DA analysis of volatile components in different parts of E. angustifolia
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Table 3 Different metabolites of volatile components in different parts of E. angustifolia

MY 5 ALV BN Ak y/Eit] VIP{H KEGG ID RN
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2 T fis 2 2.38 NA T
3 -3 - O A 5 L i FES 1.82 NA F =i
4 K LE IEE/S 1.58 C05853 FeEm
5 3- O -1-H iz 2k 1.29 NA e
6 WHETR £ I fig 2k 4.55 C06359 A
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Fig. 6 Cluster analysis of differential metabolites among different flowering stages and parts of E. angustifolia
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