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Abstract:In order to investigate the spatiotemporal variations of volatile components in the flowers of Michelia platypetala
‘Fenyun’ ,this study used the tepals,stamens,and pistils at the bud stage, initial flowering stage,and full flowering stage as
experimental materials. The volatile components were determined by headspace solid-phase microextraction coupled with gas
chromatography-mass spectrometry ( HS-SPME-GC-MS). The results showed that a total of 93 volatile components, belonging
to 11 major groups,were identified in the flowers of M. platypetala * Fenyun’ ,with sesquiterpenes being the most abundant.

Furthermore , the highest release of total volatile components was observed in the tepals at the bud stage. A total of 73,86 ,and

Wk H 35 :2023-09-14 3% H #1:2023-12-21
FEETH < E GO A 25 HAT L % 50 (201404710) 5 95 25 B0 T 75 4R 501 H (22B0259)
* W EVE#H Tel :86-013787319185 ; E-mail ; jxl0716 @ hotmail. com



454 FRT PS5 TT & Vol. 36

86 volatile components were identified in the tepals,stamens,and pistils, respectively. Among them , there were 8,10, and 11

major volatile components with relative abundances greater than 2% . The main volatile components included 2,6,10-trimeth-

yltetradecane , Isohecadecane , y-cadinene , and B-isocomene. The specific components identified in the tepals were myrtenyl

acetate , while the specific components in the stamens were umbellulone , prostantherol , derivative of and ( E) -2-Octenal. In the

pistils, the specific components included ( E, Z)-2,6-Dimethylocta-2 ,4 , 6-triene , dodecane , farnesol formate, 1-hexanol and

3,4-Dihydro-2H-pyran. In this study,further principal component analysis (PCA) and partial least squares-discriminant anal-

ysis (PLS-DA) were performed on the identified volatile components using SIMCA 14. 1. Tt was found that the volatile compo-

nents released from different floral organs of M. platypetala ‘ Fenyun’ could be well distinguished. Among them, 12 compo-

nents showed significant differences in their release quantities among floral organs (VIP > 1).In summary,the volatile com-

ponents of M. platypetala ‘ Fenyun’ were found to be most abundant in the tepals at the bud stage. Among the identified com-

pounds,2,6,10-trimethyltetradecane , isohecadecane , y-cadinene , and B-isocomene were identified as the major volatile com-

ponents during the flowering process of M. platypetala ‘ Fenyun’ .

Key words: Michelia platypetala ‘ Fenyun’ ;HS-SPME-GC-MS;flower organs ;volatile components ; PCA ; PLS-DA
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Fig. 1  Three flower organs (tepal,stamen and pistil) of M. platypetala ‘ Fenyun’ at different flowering stages
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Fig. 2 Total ion chromatograms of volatile constituents in flowering organs of M. platypetala ‘ Fenyun’ at different flowering stages
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Table 1  Volatile components and relative content of various flower organs at different flowering stages of M. platypetala ‘ Fenyun’

FIXT & i Relative content( % )

s s s wo . S ,
No. Type Compound (min) .

S1 S22 3 sl 2 3 81 S3
1 Eii Mifikiis a-MF1H% a-Thujene 6.514 937.17 0.04 0.04 0.05 0.13 0.14 0.14 0.02 -  0.02
2 o-JkMi (-) -a-Pinene 6.669 945.06 0.15 0.14 0.17 0.36 0.35 0.31 0.55 0.17 0.37
3 s Camphene 6.983 959.42 0.05 0.05 0.06 0.11 0.10 0.08 0.34 0.12 0.23
4 B-TE ks B-Pinene 7.515 983.34 1.23 1.13 1.60 3.98 3.76 3.41 2.74 1.38 2.39
5 FKES B-Myrcene 7.772 996.8 0.22 0.20 0.28 0.69 0.68 0.62 0.64 0.25 0.53
6 o-7K e a-Phellandrene  8.127 1011.61 1.98 1.72 1.67 1.71 1.39 1.23 1.92 1.19 1.73
7 o-ilfi i3 a-Terpinene 8.383 1024.96 0.02 0.02 0.02 0.06 0.05 0.05 0.03 0.01 0.02
8 X F A FEFFE p-Cymene  8.566 1032.43 0.39 0.41 0.51 0.57 0.58 0.42 0.63 0.28 0.76
9 D-F#EN D-Limonene 8.697 1039.19 0.22 0.28 0.31 0.90 0.87 0.84 1.58 0.83 1.38
10 FilAG Eucalyptol 8.777 1042.1 0.15 0.14 0.21 0.49 0.47 0.47 1.10 0.84 0.95
11 ézieﬁ?%kﬁ CEDB 9 008 1050.65 0.06 0.13 0.15 0.12 0.24 0.16 0.15 0.21 0.20
12 y-FA i y-Terpinene 9.297 1053.56 0.04 0.04 0.04 0.11 0.11 0.12 0.04 0.02 0.05
13 ébﬁﬁﬁdﬁe% WA 9 408 1074.71 - - - 0.01 0.01 0.01 0.0 - -
14 i 7% Terpinolene 9.973 1097.24 0.03 0.03 0.04 0.07 0.06 0.06 0.12 0.07 0.12
15 F5 8 Linalool 10.275 1109 0.71 0.66 1.17 1.63 1.66 1.73 0.52 0.46 0.58

il ) e 7)) - -
16 gfiﬁlﬁlagﬁztje’i 10.863 1133.73 - - - - - - 0.01 - -
17 DL-SESHEA RS DIslsop 1y 54y 1 463,33 - - 0.0 - 0.01 0.0 0.03 0.02 0.07
ulegol

18 JEWESEI Linderol 11.933 1178.61 0.11 0.07 0.11 0.11 0.12 0.10 0.13 0.08 0.09
19 B Estragole 12.619 1206.35 0.01 0.01 0.02 0.03 0.04 0.03 0.08 0.07 0.08
20 FFEW Citronellol 13.262 1227.32 0.09 0.10 0.16 0.09 0.11 0.11 0.35 0.24 0.36
21 FEFEE Neral 13.68 1242.09 0.02 0.02 0.02 0.02 0.01 0.01 0.08 0.05 0.06
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%3¢ 1 ( Continued Tab. 1)
e FH X & 1 Relative content( % )
h =2 B3| E tg o
) g T S P
No. Type Compound ('min) RI
S 2 s3SI 2 3 SIS s3
JEK RATERSS
2 R HWEE ntEr Geraniol 13.99 1254.98 0.01 0.01 0.03 0.02 0.02 0.02 0.08 0.04 0.05
Terpenes Monoterpenes
23 FEREERE Citral 14.436 1271.09 0.21 0.15 0.21 0.08 0.09 0.07 0.48 0.25 0.30
A kA ik . _ 7
24 Fif e A iR rans-Sabinyl 5 c0 300 04 008 0.07 0.12 0.25 0.33 0.34 0.17 0.10 0.17
acetate
R g AN -rv-him-
25 o AR A (4 )-achime o) 2es 1 4s0.61 0.72 0.70 0.80 3.66 2.98 3.80 2.44 1.80 4.14
achalene
S A3 o
26 CRNGES S- M4 5-Elemene 16.799 1346.91 2.41 2.21 2.84 8.10 5.84 6.35 6.48 3.49 6.94
Sesquiterpenes
27 gfgﬁwm% a-Cubebe- 0 011 13479 0.08 0.07 0.10 0.21 0.16 0.14 0.22 0.14 0.25
28 T E S Copaene 17.952 1380.95 0.10 0.11 0.11 0.27 0.25 0.32 0.22 0.20 0.30
29 ffﬁ””"mﬁﬁ'cubebe' 18.199 1388.36 0.92 1.11 1.04 1.35 1.33 1.32 1.39 1.81 1.92
30 B-Hi K B-Elemene 18.424 1394.89 0.16 0.16 0.11 0.27 0.27 0.20 0.24 0.09 0.23
31 B-5ETT 4% B-Tsocomene 19.233 1414.01 4.03 4.33 4.93 13.12 10.95 11.37 2.70 1.38 3.38
32 s;ﬂzédﬁ% Aromanden- ) 403 1 443,56 1.80 1.68 1.84 3.40 2.87 3.41 6.11 2.9 7.0l
5 = -
33 BRLAT (L) Val- o) e 1 463,75 0.27 0.23 0.26 1.07 0.8 0.93 0.29 0.32 0.48
erena4,7(11)-diene
(+ ) -RRIRE AT M
34 ( +)-epi-Bicyclos- 21.781 1479.59 0.35 0.34 0.47 0.15 0.29 0.51 0.58 0.39 0.62
esquiphellandrene
35 y-kERHS y-Cadinene 23.043 1509.23 3.99 3.85 4.43 15.06 11.02 12.57 18.38 10.04 18.68
A BIA T ia-
36 g’;eﬁiﬁj’“*%c’“ala& 24.947 1563.25 2.95 3.11 3.17 9.18 7.53 7.41 6.12 4.65 7.41
37 (-)-#5A%PE (-)-Globulol ~ 25.652 1587.36 0.15 0.14 0.18 0.78 0.57 0.62 0.37 0.22 0.55
38 #18 MEE Carotol 25.956 1596.39 0.03 0.02 0.03 0.13 0.09 0.09 0.12 0.07 0.18
¥ L i
39 SRR 50T EWM 6 146 16036 0.01 0.01 0.01 0.02 0.02 0.02 0.02 0.0l 0.03
Isoaromadendrene epoxide
40 T-EeRB i 7-Cadinol 26.766 1642.98 - - 0.0l 0.04 0.03 0.03 0.02 -  0.03
41 B-EI T B-Acorenol 26.888 1650.66 0.01 0.01 0.01 0.05 0.05 0.05 0.02 0.01 0.04
42 a-FEMEE a-Eudesmol 26.911 1655.97 - 0.0l — 0.12 0.07 0.06 0.04 0.02 0.05
43 S E 2R Valerianol 27.148 1665.14 0.03 0.03 0.03 0.07 0.06 0.05 0.02 0.0l 0.04
A K b e
44 Keke XXITW’L 9.744 1083.56 - - - 0.02 0.02 0.03 0.06 0.10 0.08
Alkanes  1,1'-Bicyclopentyl
45 }-— % Dodecane 12.488 1204.77 - - - - - - - 0.0l -
46 + =4 Tridecane 15.296 1302.96 0.44 0.33 0.28 0.15 0.14 0.10 0.19 0.28 0.13
2,6,10-= 1 3+ Pk
47 2, 6, 10-trimethyltetrade- 24.145 1532.77 32.3 33.34 30.12 10.82 16.9 15.82 14.73 26.20 13.05
cane
48 iimﬁzk%lmhe(ﬁd& 24.29 1547.23 32.18 33.13 29.99 10.76 16.88 15.76 14.60 25.98 12.96
49 ke Hexadecane 26.274 1611.21 0.35 0.37 0.32 0.18 0.29 0.27 0.30 0.41 0.21
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%3¢ 1 ( Continued Tab. 1)
e FH X & 1 Relative content( % )
h =2 Byl E tg o
) g T S P
No. Type Compound ('min) RI
sSi 2 s3SI 2 3 Sl 2 0S3
) =3 ZS
50 i’ﬁfﬂé +-+t 4z Heptadecane 27.791 1710.64 1.61 1.72 1.84 0.55 0.88 0.94 1.02 1.27 0.87
anes
51 + /A& Octadecane 28.777 1806.17 - - 0.0l 0.04 0.08 0.09 0.02 0.04 0.04
52 } Uk Nonadecane 29.583 1907.36 0.02 0.02 0.02 0.19 0.42 0.52 0.08 0.19 0.17
53 4 Eicosane 30.228 2 005.53 - - ~ 0.0l 0.03 0.03 - 0.0l 0.0l
54 —+—4 Heneicosane 30.795 2 105.51 - - - 0.02 0.03 0.04 0.01 0.03 0.02
P = s e i7AY
55 S 2- UL A 10.137 1099.51 1.69 1.90 3.68 0.32 0.26 0.27 0.32 0.48 0.48
Phenols 2-Methoxyphenol
56 fik e R R 9.816 1089.05 0.03 0.03 0.06 0.09 0.09 0.10 0.06 0.05 0.07
Ethers Methyl phenethyl ether
\ B < -
57 iﬁmEﬁMMethﬂwm 13.744 1246.75 0.02 0.01 0.02 0.03 0.02 0.02 - - -
C
(3£,5Z)-1,3,5-
Y SE S + e =
58 Olefin (3E.S)1.3.5- 11.911 1179.59 0.02 0.01 0.02 0.05 0.04 0.04 0.02 0.01 0.02
Undecatriene
5 -3 -+ - & 3. _
59 W3-1-LMs (Z)3-Hep- o) 4g9 1 688.43 0.21 0.20 0.19 0.09 0.14 0.13 0.1 020 0.15
tadecene
60 £ 4% 1-Heptadecene 27.489 1689.58 0.18 0.17 0.16 0.09 0.12 0.12 0.10 0.18 0.13
61 F B Cetene 25.859 1593.44 - - - 0.0l 0.02 0.02 - 0.02 0.0l
ok SERRITIE
62 i Octanoic acid, 10.721 1127.75 - - - 0.02 0.0l - 0.0 - -
Esters
methyl ester
A R
63 ﬁfﬂﬁqmﬁ Methyl salic- 1) 575 1205.43 1.78 1.25 1.76 0.05 0.04 0.04 0.01 0.02 0.02
e
v G 7 i fie _ _
64 JRMli CRRRR (+)-Bome- s 061 204 08 0.42 0.34 0.54 0.72 0.71 0.67 2.03 1.25 2.04
ol acetate
| \ e b A e
65 SCARMBREEMEEE 15 470 1307.04 0.02 0.01 0.02 0.10 0.09 0.12 0.01 -  0.02
trans-Pinocarvyl acetate
- fig =3 -Ge-
66 A R trans-Ge- 10 01 1 324.78 0.04 0.03 0.04 0.04 0.04 0.04 0.11 0.10 0.17
ranic acid methyl ester
i5 k) ) 13 .
67 LERBERIGH Myrtenyl o) 331 03— - 0.0l - - - - - -
acetate
e
68 LM AR Ciwonellol 0 45y 16 0,04 0.03 0.03 0.05 0.03 0.04 0.11 0.07 0.11
acetate
=g 15 :
69 C R LB Hexanoic 0 o0 1 660,31 0,02 0.02 0.02 0.01 0.0l - - - -
acid, 2-phenylethyl ester
Byl IR e Fs S _
70 MRGRUERT Famesol for- e 00y gsg 1y = = = _  _ _ _ 002 00
mate
71 A 2- e 5.642  895.62 - - - ~0.02 0.02 0.02 0.02 0.02
Ketones 2-Heptanone
72 2-F-Bf 2-Nonanone 9.999 1096.11 0.01 0.01 0.02 0.12 0.12 0.16 0.16 0.26 0.19
73 A TBAERR Umbellulone 11.88 1176.18 - - - - 0.0 - - - -
Il — bE-6-475 -2 -
74 WL 2 B2y s 105021 - - ~0.03 0.03 0.04 0.04 0.05 0.05

(Z)-Undec-6-en-2-one
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2:5% 1( Continued Tab. 1)

FXT & i Relative content( % )

1 B7J
G K fete Iy {ng( T s P
No. Type Compound ('min) EII{I

sSi 2 s3SI 2 3 Sl 2 0S3
[ L
75 Neahels o Hoanol 5.104 868.75 - - - - - - - 0.0l 0.02
2 JE2-BF i 2-Methyl-

76 z_iﬁml’j{’@* eV 5 468 886.04 - - - 0.0l - - 001 - -
77 AR LR Phenylethyl Alco- 6 ch6 1 104 58 0.06 0.07 0.13 0.24 0.24 0.27 0.16 0.20 0.24

hol
2-% Bk W R M A R 2-

78 X 16.858 1349.8 0.16 0.14 0.18 0.42 0.32 0.26 0.38 0.21 0.40
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Fig. 3 Relative content of volatile components ( >2% ) in the floral organs of M. platypetala‘ Fenyun’ at different flowering stages
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Fig. 4 Volatile component release from organs of M. platypetala ‘ Fenyun’ at different flowering stages
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