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Analysis of flower aroma components of Cymbidium tracyanum

YAN Feng-xia', LI Xiao-rong2 ,TIAN Fan' K WANG Lian-hui'*

" Guizhou Forestry Science Research Institute ,Guiyang 550005 , China ,* Guizhou University of Life Sciences , Guiyang 550025 ,China

Abstract : The floral composition and its relative contentin flowers of Cymbidium tracyanum in the diurnal variation of full
blooming stage and different flower organs were determined by solid-phase microextraction (SPEM) and gas chromatography
coupled with mass spectrometry (GC-MS). In a day at 10: 00,14: 00 and 18: 00,88 ,87 and 83 compounds were identified re-
spectively in flowers of C. iracyanum ;72,66 and 62 compounds were identified respectively in flower petals, labellun and
gynandrium ; These include aldehydes, alcohols, ketones, esters, terpenes, alkanes, ethers, furans, phenols, and aromatic ten
compounds. The floral constituents are mainly a-pipene and p-cresol ; the main aroma components of the petals are a-pipene
and B-pinene ;the main floral components of the lips are p-cresol and a-pipene ;the main floral component of the column is p-
cresol, hexanal and 1-hexanol. The species of floral components in C. tracyanum gradually decreased during different time pe-
riods ; the flower constituents of flower organs gradually increased from the column to the petal species, explaining that the
main aroma release site is the petal. In different time periods and flower organs, terpenes,alcohols and esters accounted for a
large proportion of the amount and relative content, indicating that terpenes , alcohols and esters are the main component of C.
tracyanum orchid incense.
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Fig. 1 C. Tracyanum and anatomical map of C. Tracyanum
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Fig. 2 Total ion current chromatogram of aromatic constituents from C. tracyanum of diurnal variation
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Table 1  Species and relative contents of aroma components from C. tracyanum of diurnal variation
S oW 152 52 P ] FHXT 4 Relative content

Type Compound ae(min) - 0:00 14:00 18:00
525 Aldehyde LI Acetaldehyde 1.571 0.60 0.582 0.543
2-FHFLPYE 2-Methylpropanal 2.002 0.01 0.002 0.005

3-HH LT 3-Methylbutanal 2.768 0.06 0.024 0.047

2-HFE T 2-Methylbutanal 2.877 0.02 0.008 0.02

(E)-2-1% 48 (E)-2-Pentenal 4.571 0.08 0.089 0.23

C % Hexanal 5.777 1.37 1.162 2.188

(E)2-C (E)-2-Hexenal 7.771 0.05 0.064 0.356

BEfiE Heptanal 9.829 0.09 0.091 0.21

(E)-2-Pii#stE (E)-2-Heptenal 12.623 0.33 0.225 0.519

2 Octanal 15.083 0.43 0.497 1.136

R Z ¥ Phenylethanal 17.528 0.21 0.083 0.135

(E)2-4#1E (E)-2-Octenal 18.263 1.31 0.533 2.354

T/ Nonanal 20.831 0.83 1.052 1.007

T#BE A Lilac aldehyde A 23.516 0.87 0.202 0.327

(E)2-THilE (E)-2-Nonenal 24.129 - - 0.111

T#&ME D Lilac aldehyde D 24.331 0.56 0.443 0.292

B EEE B-Cyclocitral 27.279 0.24 0.237 0. 149

411 Total 7.057 5.294 9.629

fi#2& Alcohol Z % Ethanol 1.676 0.376 0.318 0.279
P Propanol 2.038 0.002 0.001 0.004

1135 -3 -l 1-Penten-3-ol 3.211 0.220 0.164 0.291

3-H 3L-1-T % 3-Methyl-1-butanol 4.21 0.032 0.006 0.017

1-7% /% 1-Pentanol 5.038 0.460 0.395 0.501

(Z) 2-J M1 (Z) -2-Pentenol 5.169 0.384 0.384 0.357

i3 -2 M BE cis-3-Hexenol 8.129 0.498 0.721 1.152

1-C' % 1-Hexanol 8.787 3.056 2.825 4.348

(E)2-3 W55 (E)-2-Octenol 19.256 0.769 0.145 0.471

Y- Octanol 19.394 0.853 0.177 1.003

F5 A5 S Linalool 20.95 2.812 1.149 2.133

K 21 Benzeneethanol 22.305 1.740 0.624 0. 665

4-ijif§ i % 4-Terpineol 25.195 0.420 0.32 0.355

T A Lilac aleohol A 27.185 1.428 1.101 0.625

Wi 7% Elemol 44.393 0.708 0. 645 0.542

S A AL AU Trans-Nerolidol 44.98 0.241 0.192 0.151

-k y-Eudesmol 48.136 0.049 0.027 0.022

B-FEE B-Eudesmol 49.025 0.251 0.165 0.091

a-FE I iE a-Eudesmol 49.117 0.241 0.114 0.121
A1t Total 14.540 9.473 13.128
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%3 1( Continued Tab. 1)
KT ko {52 i) AT B Relative content
Type Compound w(min) 4000 14:00 18:00
4752 Terpene 1,3-/% — 4 1,3-Pentadiene 1.861 0.01 0.055 0.047
2-TJ# 2-Butenone 2.182 0.02 0.019 0.013
(Z)3-F3-1,3- 18 4% (Z)-3-Methyl-1 ,3-pentadiene 2.622 0.07 0.075 0.028
=K, ZHRE Tricyclene 10. 625 0.01 0.012 0.008
a-FEMH a-Thujene 10.974 2.20 2.709 2.133
a-JERSHATE a-Pipene 11.358 16.33 18.813 15.317
s Camphene 11.956 0.12 0.121 0.069
¥4 Sabinene 13. 466 4.46 5.898 3.977
B-TE 4% B-Pinene 13.527 6.37 7.481 6.156
B-H B4 B-Myrcene 14.431 0.52 1.062 1.779
a-7K T a-Phellandrene 15.051 0.21 0.277 0.598
a-FAE a-Terpinene 15.725 0.61 0.751 0.647
XA AEkE p-Cymene 16.257 0.21 0.262 0.33
DL-¥7#24% DL-Limonene 16.49 5.98 8.547 5.971
3-ZH2-F -1 ,3-C % 3-Ethyl-2-methyl-1 ,3-hexadiene 16.595 1.44 0.985 2.402
y-Fil y-Terpinene 18.158 1.24 1.534 1.012
Jz RAEH /K EW) trans-Sabinene hydrate 18.872 0.18 0.131 0.175
a-FATI a-terpinolene 19.84 3.51 5.544 3.254
X A TEM p-Cymenene 20. 04 0.16 0.125 0.02
1,3,8-p-d =4 1,3 ,8-p-Menthatriene 21.216 0.22 0.148 -
RPN 4K trans-Limonene oxide 22.713 0.14 - -
-5 7 6-Elemene 33.511 0.02 0.045 0.031
B-Hi 77 B-Elemene 36. 405 0.40 0.405 0.316
(E)B-B:Wg)s (E)-p-Famesene 39.674 0.03 0.037 0.02
FAEKS Valencene 41.134 1.38 1.173 0.844
a-J£ ¥ a-Selinene 41.539 0.98 0.912 0.683
A1F Total 46.821  57.121 45.83
fii# Ketone 2-T'flil 2-Butanone 2.233 0.06 0.09 0.035
1 -7 -3l 1-Penten-3-one 3.151 0.00 0.03 0.005
3-% /il 3-Pentanone 3.344 0.84 0.876 0.897
3 2 3-Octanone 14.19 0.72 0. 466 0.62
6-H 3£-5-#475 2 6-Methyl-5-hepten-2-one 14.238 0.67 0.918 1.455
LL i BT Verbenone 26.842 3.52 1.691 0.709
77 LN Geranyl acetone 39.524 0.04 0.036 0.018
ANEKIEFER Hexahydrofarnesyl acetone 53.628 0.01 0.007 0.003
2-C %efi 2-Heptadecanone 54.343 0.82 0.341 0.371
A1t Total 6.676 4.455 4.113
Jis2k Ester Z RS Methyl acetate 1.873 0.03 0.007 0.028
T- N7 Nonlacton 35.252 0.14 0.053 0.071
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2:5% 1( Continued Tab. 1)

Hem ey {52 i) AfXH 4 Relative content
Type Compound w(min) 10:00 14100 18:00
7% F S Methyl palmitate 54.581 0.02 0.02 0.025
&3t Total 0.19 0.08 0.124
1% Phenol ABIAE Guaiacol 20.467 0.34 0.194 -
XJHIf p-Cresol 21.684 9.49 13.858 15.932
it F & T p-Creosol 26.319 1.18 0.137 0.107
4711 Total 11.01 14.189 16.039
W24 Furan 2-F LR 2-Methylfuran 2.283 0.01 0.008 0.01
2-Z, 3L 2-Ethylfuran 3.416 0.02 0.051 0.102
2,4-— H B0 2, 4-Dimethylfuran 3.655 0.01 0.028 0.019
2- T LR 2-Butylfuran 9.379 0.08 0.081 0.124
2-J XL IR 2-Pentylfuran 14.47 2.13 1.905 2.57
4t Total 2.255 2.073 2.825
fik 2% Ether Xf B 2 F i p-Methylanisole 16. 157 1.52 0.831 0.642
Pk Veratrol 23.566 0.38 0.443 0.139
&3} Total 1.90 1.274 0.781
’ éﬁ%%%% 3,4- " H 4L % 3, 4-Dimethoxytoluene 28.703 0.29 0.038 -
Aromatic
3,5- " H4JLH 2 3, 5-Dimethoxytoluene 30. 147 0.89 0.374 0.938
A3 Total 1.18 0.412 0.938
Bifede Alkane + 4% Tetradecane 36.826 0.03 0.009 -
|75 %¢ Hexadecane 46.451 0.02 0.01 0.007
(IE) £ (B%) %t Heptadecane 50. 804 0.03 0.023 -
£t Total 0.08 0.042 0.007

TE: " =7 FR AR B AT

Note:“ —” means that it is not detected or does not exist.
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Fig. 3 Total ion chromatogram of aroma components of different floral organs of C. iracyanum
AT BB ; C. 58 4E . Note: A Petal ; B Labellun ; C ; Gynandrium.
R2 ABRIZRFERREAEHSRENESE
Table 2 Aroma components andrelative contents of different floral organs of C. tracyanum
FHXt 5 i Relative content
o et L
Type Compound ty (min) e JE GEH
Petal Labellun  Gynandrium
2 Aldehyde T Acetaldehyde 1.56 0.87 1.225 1.699
2-H L 2-Methylpropanal 2.012 - 0.008 0.013
3-FHILTE 3-Methylbutanal 2.755 0.046 0.093 0.101
2-F L TE 2-Methylbutanal 2.87 0.014 0.029 0.049
(E)2-1%# (E)-2-Pentenal 4.607 0.014 0.210 0.226

./ Hexanal 5.767 0.59 2.355 5.264
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2:5% 2 ( Continued Tab. 2)

FHXT 5 1= Relative content

Al &Y 14 B4 st i)
Type Compound ty (min) e R B
Petal Labellun  Gynandrium
(E)-2-C /&M (E)-2-Hexenal 7.993 0.01 0.073 0.328
BER% Heptanal 9.846 0.018 0.295 0.633
(E)2-BHfisi (E)-2-Heptenal 12.673 0.049 0.391 1.040
S Octanal 15.087 0.179 0.574 1.633
I 2/ Phenylethanal 17.623 0.054 0.227 0.216
(E) 245 (E)-2-Octenal 18.247 0.177 1.653 4.606
T Nonanal 20.831 0.223 1.497 0.645
B-2E I BERE B-Cyclocitral 27.247 0.268 0.055 0.051
&1t Total 2.512 8. 685 16.504
W52 Terpene 1,3-1% =4 1,3-Pentadiene 1.851 0.002 0.044 0.009
2-TJ 2-Butenone 2.172 0.035 0.005 0.005
=W, I Tricyclene 10.627 0.014 - -
o-EEMI%E a-Thujene 10. 965 2.889 1.193 0.358
a-JEMS , WA a-Pipene 11.318  30.242 3.103 0.582
# M Camphene 11.974 0.1 - -
¥4 Sabinene 13.414 6.049 2.205 0.461
B-VEH B-Pinene 13.504  12.502 0.759 0.461
B-A B4 B-Myrcene 14.421 0.871 0.943 -
a-7K T4 a-Phellandrene 15.058 0.367 0.341 -
a-FAI a-Terpinene 15.732 0.479 1.057 0.368
X} Ap:AE)%E p-Cymene 16.219 0.155 1.161 0.474
DL-##4% DL-Limonene 16. 446 6.081 11.613 1.889
3-2,3&2-F3E-1 3-C0 — % 3-Ethyl-2-methyl-1,3-hexadiene 16.557 0.435 2.640 3.756
y-PA M y-Terpinene 18.16 0.711 2.520 0.394
RS E Y trans-Sabinene hydrate 18. 864 0.171 0.236 -
a-FATI a-terpinolene 19.801 0.718 15.160 2.023
%ot B4 M trans-Sabinene hydrate 20.063 - 0.402 -
1,3,8-P-i% =#% p-Cymenene 21.242 - 0.328 0.056
J R FPEIRE LY trans-Limonene oxide 22.712 - 0.144 -
S5-#5 7/ 6-Elemene 33.504 0.041 - -
B-Mi M B-Elemene 36.399 0.356 - -
(E)-B-#:WeHis (E)-B-Famesene 39.676 0.041 - -
LAY Valencene 41.12 1.078 - -
a-F- M a-Selinene 41.523 0.886 - 0.015
&it 64.223  43.854 10. 851
152 Alcohol 2 Ethanol 1. 664 0.353 0. 407 1.265
P Propanol 2.042 - 0.009 0.007

1-1% 475 -3-F 1-Penten-3-ol 3.217 0.126 0.407 0.455
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FAXt &2 Relative content
Bz &Y 14 B4 st i)
Type Compound ty (min) e R B
Petal Labellun  Gynandrium
3-F3L-1-T [ 3-Methyl-1-butanol 4.219 0.013 0.014 0.039
1-7% % 1-Pentanol 5.042 0.243 1.046 1.189
(Z)2-PulistE (Z)-2-Pentenol 5.186 0.139 0.733 0.897
i -3-CL AR cis-3-Hexenol 8.129 0.329 1.248 1.894
1-C B2 1-Hexanol 8.713 1.177 4.975 15.747
(E) 224 (E)2-Octenol 19.263 - 1.024 0.933
SR Octanol 19.355 0.197 0.757 2.773
F5 AR Linalool 20. 864 1.162 - -
K 7,15 Benzeneethanol 22.12 0.572 0.850 1.118
4T 4 4-Terpineol 25.116 0.276 0.577 0.343
T#FEE A Lilac alcohol A 27.095 1.729 - -
W& Elemol 44.397 1.599 - 0.011
2 2R trans-Nerolidol 44.986 0.248 - -
y-HE I y-Eudesmol 48.12 0.125 - -
Bkt B-Eudesmol 49.037 0.333 0.016 0.028
o-FMH . a-Eudesmol 49.129 0.526 - -
At Total 9.147 12.063 26.699
il Ketone 2- 7' 2-Butanone 2.223 0.258 0.006 0.007
1-%45-3-if 1-Penten-3-one 3.196 0.022 0.056 0.303
3-%.fifi 3-Pentanone 3.342 0.646 1.899 1.990
3 3 3-Octanone 14.211 0.26 3.566 2.315
6-H J-5-PEJfi -2l 6-Methyl-5-hepten-2-one 14.252 0.761 - -
L HEEZR Verbenone 26.693 1.987 0.054 0.215
F - JEPIER Geranyl acetone 39.555 0.039 - -
AN Hexahydrofaresyl acetone 53.628 0. 006 0.019 0.012
2-C % 2-Heptadecanone 54.342 1.211 0.048 0.062
At Total 5.19 5.648 4.842
W2 Furan 2-H JL 0K IR 2-Methylfuran 2.295 - 0.004 0.004
2-Z, L0 2-Ethylfuran 3.416 - 0.198 0.092
2 ,4-— HI 30N 2 ,4-Dimethylfuran 3.643 0.13 - -
2-T 006 2-Butylfuran 9.375 0.02 0.184 0.265
2- IR LR 2-Pentylfuran 14. 441 2.071 3.266 3.573
A1 Total 0.15 3.652 3.934
gz Alkane F45% Octane 5.724 0.03 - -
| =%¢ Tridecane 31.62 - - 0.057
T4 Pentadecane 41.761 - 0.016 0.029
+75%% Hexadecane 46. 469 - 0.016 -
(1E) +- (%) %% Heptadecane 50.816 0.037 - -
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2:5% 2 ( Continued Tab. 2)

FHXt 515 Relative content

R (ta=g7] PR B B Il o -
Type Compound ty (min) AL JE GEH
Petal Labellun  Gynandrium
43t Total 0.067 0.032 0.086
55 Ester LR g Methyl acetate 1.866 0.015 0.045 0.081
F M Nonlacton 35.455 - 0.055 -
FEME R F S Methyl palmitate 54.456 0.108 0.007 0.009
&1t Total 0.123 0.107 0.09
FFEBEALEY) Aromatic 3,4- " HAEFH K 3,4-Dimethoxytoluene 28.753 - 0.070 0.157
3,5- " FEHZE 3,5-Dimethoxytoluene 30. 136 0.546 0.075 0.114
41t Total 0.546 0.145 0.271
W =7 RN AR B BN
Note:“ =7 means that it is not detected or does not exist.

25 b, VAT Sk 25 B 4K 4 46 1Y 4B A5 1 3 4L 89
Pl ALHETESS RS 2 RSS2 B AR 2 ik
XK M IR MG T2 FE— KRR
A [) S AR A B AR AL 46 DL b AN (B — 22
S, SRS D, o 102 00 B AE AP 88 Fifr 14+
00 [} 87 Ff1.18: 00 [} 83 Fr; 14 Sk 10 b T —Ff
BTG EAR ), 18 st T — s i (E) -
2-To Il s X T FZY A X % & A 10 A5 3 18 4
o TR M, B AR XS B i e B TR R R, 14 A B
1 18.813% , T % FH i 52 B b T34, 18 5 i % o5
15.932% , 3 $E i 43 0 AR O 7 23 2 300 B 2 i H
AL ARG IS BT B2 ) ORI R 2 ) o T 1 A
MRS AR A TR R L EE, BB B A 2 i
W) 5 AR 2R ) o2 PO R Sk == AE A I E LAY o

VU R Sk =2 & AE 2 B AL T A s A ], Horp
AETEACTT 53 72 Pl S 66 B, G AT 62 Fh Wi o
KW B BRI R 2R ) B AE = A RS AR X
TEAMEARKEE, HEEGER, R oIk
I BT 5 T 30. 242% ok, Hivk B-TE M 12.502% |
YTH W 9.53% ok 6. 049%  DL-FriEds 6. 081%
JEE R v X6k H o LU e K16 172% , o 9K Js , v
3.103% a-FiyHH 15. 160% 1-CFEE 4. 975% 1 DL-
FrigE M 11.613% ; & 8 FF b Xk W My 5 b &
26.804% , O\ & 5.264% 1-C0 1 15.747% . (E)-2-
VAT 4. 606% - R M KA 0. 582% 5 AHX 5 it fix
KO - PR M S i DAL TR 21 & 388 A 120 T o A1, X H
it A A5 R ULIIAEIE A PO T Sk =2
iR A=
4 TWitE%L

AT 2 FH A P e M o3 S R AR OB LY, #5

B AE A 09 BTk o] DA I H A S (R R IR
() i i, HAG A v A UM 1 43 R A S A6 1
AEFH S ARG A PR BE A7 B G I 5 £ T
25 [T AR 2 -0 2 3 - B BB FH B AR X W 5 12 =k
2 EAG AT AT T T S

PR Sk 2= B AL 4 A0 A6 B3 89 Fh, (45
WS 2 TR2E (TR G BRI R RS R
M N5 FIRAE Y T35, AL EBAEH N H
oM, BN 6 DL-AF A0 (B-TR M AR I . -
BT 5 o YR J , RS ARG 2 i 5 L THE TR, 14 55
H B = 18. 813% i X H iy 2 B L Fh#a 45, 18 4
A 5 15.932%

PURR Sk = b a4 B AT A2 5, Bk
MR FLENBERLSE . ERFELFIL oIk
o5 Bl G-I M X H My A M DL-Fr A5 0 5 TR &
BT B - PRI, BTG L a-RA TR L 1-C
fist \DL-F7H5E0 5 A 88 A B i % iy L O
1-CBE  (E) 2-F I, B2 R A7 B B 25 52
{HAET L5 TCIR 2 H AL O [RIAE 28 B s 25
Joi B SSRGS ) I I 8 B 3 2 A X 5 T
HAARKICHE . 757 7K AN S5 0 38 =2 53 A A 7 7
SRR AR R A Y R W R R R
AT o BSR4 AT TS A LAY
30T, HE BRI UOR B2 B R A5 2
FEFY TR (E)-C L3 4
PRI PT RS S il A 2 0 Jo B2 ) o R iR 28 0 Ty
VUSRS 2 1 E B ST o X S48 1 i D3 )
VERDE B T PR 3k 22 e IS, X R A I AR TR
&S ) MR N E R R 2 — . #AYEY)
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EARNT 4750 i B I A S S U
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[A] , i Al AR H A B G i) 2N 2 —

S DU Sk 22 AR AR Y B — K A [R] B
8] 25 S R AE AR B, SR B AL A9 2 4, T
AR fe 2852 B I AL 45 o0 A W) 6 L) RIS
BEIR R ALY 50 A= W) 5 A — SR HR AN [ R ) ) 72
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