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[Abstract] Objective: The volatile components of Rhododendri Mollis Flos were determined and the
differences of volatile components at different flowering stages were compared and analyzed. Method: Gas
chromatography-ion mobility spectrometry (GC-IMS) was used to detect the volatile components in
Rhododendri Mollis Flos at different flowering stages (bud stage, initial flowering stage, half-flowering stage,
blooming stage and late blooming stage). GC-IMS spectra combined with cluster analysis, principal component
analysis (PCA) and orthogonal partial least squares-discriminant analysis (OPLS-DA) were used to compare the

differences and similarities of volatile components in different flowering stages. Result: A total of 70 volatile
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components in Rhododendri Mollis Flos at different flowering stages were detected, among which 67 were
common components, and 47 were identified qualitatively, mainly alcohols, esters and aldehydes. Carveol was
a special component at the late blooming stage. The content of alpha-terpineol is the highest at the initial
flowering stage, but not at the blooming stage and late blooming stage. The relative contents of the active
ingredients [ 6-methyl-5-hepten-2-one, nonanal, alpha-terpineol, 1, 8-cineole, linalool oxide, 1-octen-3-ol,
(E)-3-hexenol] showed a decreasing trend during flowering stages. GC-IMS spectra showed that the samples at
different flowering stages had their own characteristic peak regions, and also had common regions. The results of
cluster analysis, PCA and OPLS-DA all showed that the samples at different flowering stages were
distinguishable. OPLS-DA was used to screen 19 different components to distinguish different flowering stages,
including y-butyrolactone, 1, 8-cineole, ethyl hexanoate, etc. Conclusion: Rhododendri Mollis Flos samples at
different flowering stages can be distinguished obviously, and the active substances in the volatile components

are gradually dissipated with the degree of flower opening, which can provide reference for the improvement of

material basis and the study of different flowering stages of Rhododendri Mollis Flos.
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Fig. 1 Photos of different flowering samples and original plants of Rhododendri Mollis Flos
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Table 1 Volatile constituents and their relative contents in Rhododendri Mollis Flos at different flowering stages
AHAT 5T 85 53 5 (n=3) 1%
B (a2
D1 D2 D3 D4 D5
[ES N (propanal) 1.84 2.05 2.51 2.20 2.50
T [ (butanal ) 0.88 0.72 0.47 0.75 0.55
S (3-methylbutanal) 0.73 0.66 0.76 0.55 0.28
2-F $£ T /% (2-methylbutanal ) 1.68 1.09 0.92 1.59 1.83
1E X% (pentanal ) 0.46 0.41 0.41 0.57 0.42
3- 1 B P9 18 (methional ) 0.91 1.04 0.98 1.26 0.93
7K/ % (benzaldehyde) 1.09 0.98 1.02 0.86 0.86
ST (octanal) 0.22 0.14 0.13 0.19 0.21
2 Z ¥ (phenylacetaldehyde) 0.26 0.30 0.25 0.19 0.24
KX T M(nonanal M) 2.29 1.74 1.14 1.47 1.49
KR T D(nonanal D) 0.65 0.58 0.26 0.31 0.29
J2 2 -2-28 [ (trans-2-decenal ) 0.64 0.65 0.58 0.64 0.52
(E,E)-2,4-T- )i B [( E,E)-2,4-nonadienal] 0.42 0.39 0.38 0.56 0.47
(E.,E)-2,4-¢ I [(E,E)-2,4-octadienal] 1.01 0.87 1.00 1.48 1.21
i Z. T (ethanol) 8.65 8.57 8.45 9.89 9.42
L -2-C M- 1-BE[(E)-2-hexen-1-0l] 2.86 2.43 2.03 2.14 1.93
K -3-C M -1-FE [(E)-3-hexenol] 0.16 0.16 0.17 0.15 0.20
3-FH J-1-% i ( 3-methyl-1-pentanol ) 1.28 1.54 1.71 1.27 1.42
1E ¥ ( n-hexanol ) 0.54 0.52 0.49 0.42 0.41
4-H JE-1-7%, 8% (4-methyl-1-pentanol ) 0.38 0.36 0.25 0.22 0.19
5-FH 32 -1k i Y B2 M ( 5-methyl-2-furanmethanol M) 0.18 0.21 0.18 0.25 0.20
5-H -2k g B [ D( 5-methyl-2-furanmethanol D) 0.32 0.30 0.24 0.36 0.22
1-2¢ 45 -3-B M (1-octen-3-0l M) 1.24 1.17 1.20 1.36 1.40
1-%:45-3-l D ( 1-octen-3-01 D) 0.16 0.19 0.23 0.21 0.23
A Ak 5 A % (linalool oxide) 0.24 0.28 0.42 0.25 0.30
7 JE I (carveol) 0 0 0 0 0.34
2-H1 H-1-T #E(2-methyl-1-butanol ) 0.89 0.81 0.61 0.96 0.82
-l % (a-terpineol ) 0.38 0.45 0.34 0 0
Fe -3 B D( 1,8-cineole D) 1.96 2.10 1.35 0.93 0.72
e i B M (1,8-cineole M) 6.30 6.09 5.06 4.50 3.84
il 2k TR 2 T (ethyl acetate ) 11.00 11.66 12.49 12.21 13.20
N2 . 1§ (ethyl propanoate ) 1.00 1.91 1.64 1.71 1.34
5t TR £ 1 (ethyl-2-methylpropanoate ) 0.60 1.01 1.55 0.40 0.80
T ¥R Z i (ethyl butyrate) 2.22 2.01 2.14 2.35 2.17
2-H 2T /% 2 K (ethyl 2-methylbutyrate ) 0.53 0.96 1.45 0.63 0.93
J%. PR Z. T (ethyl pentanoate) 1.90 2.20 2.00 1.94 1.71
y-T P (y-butyrolactone) 2.71 2.15 5.13 2.82 4.90
L 2 £ 156 M (ethyl hexanoate M) 1.87 1.82 1.71 1.79 1.73
& R Z.1fif D(ethyl hexanoate D) 2.26 3.42 291 2.32 1.81
J#&IEZE FNIWYA (alpha-terpinene) 0.22 0.22 0.16 0.26 0.21
i 2 P i (acetone) 2.37 2.00 1.26 2.55 2.03
FP 35 B 75 B ( 6-methyl-5-hepten-2-one) 1.39 1.38 1.32 2.49 2.16
2,3-T .l (2-3-butanedione ) 0.66 0.75 0.69 0.90 0.69

.88.
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ZeIRZE 2-1E N IE K I (2-pentyl furan) 0.23 0.19 0.15 0.19 0.19
iy 2 I IL 22 2R By (maltol) 3.85 3.78 5.71 4.52 5.76
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Fig. 2 3D analysis of different flowering stage samples of Rhododendri Mollis Flos by GC-IMS
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Fig. 3 2D analysis of different flowering stage samples of Rhododendri Mollis Flos by GC-IMS
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Fig. 4 Difference analysis of GC-IMS in different flowering stage samples of Rhododendri Mollis Flos
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Fig. 5 Fingerprint analysis of volatile components in Rhododendri Mollis Flos samples at different flowering stages
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Cluster analysis of volatile components in different

flowering stage samples of Rhododendri Mollis Flos
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Fig. 7 PCA and OPLS-DA scores of volatile components in

different flowering stage samples of Rhododendri Mollis Flos
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Fig. 8 VIP values of OPLS-DA model of volatile components in different flowering stage samples of Rhododendri Mollis Flos
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