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Study of Aroma Compounds in Flowers of Dendrobium chrysotoxum in
Different Florescence Stages and Diurnal Variation of Full Blooming Stage
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(Research Institute of Forestry, Chinese Academy of Forestry; Key Laboratory of Tree Breeding and Cultivation

State Forestry Administration, Beijing 100091 , China)

Abstract: [ Objective | To analyze the aroma compounds in flowers of Dendrobium chrysotoxum , in order to clarify
the material basis of floral scents formation and provide reference for breeding. [ Method | The aromatic component
categories and their release amounts in flowers of native Den. chrysotoxum in different florescence stages were detec-
ted and the diurnal variation of full blooming stage were determined by solid-phase microextraction (SPEM) and gas
chromatography coupled with mass spectrometry (GC-MS). [ Result] The floral scents of 33 volatiles were identi-
fied as scent components in Den. chrysotoxum, including 15 terpenes, 7 esters, 6 alcohols, 2 aromatic compounds,
2 ketones and 1 aldehydes. Ester and terpenoids were the dominant components of these scents, composing exceed
80% to all detected compounds. The aromatic component categories and their release amounts at full blossoming
stage increased at first and then decreased at different sampling time, and reached the maximum at 2:00 p. m. In

different blooming stages, the contents of terpenes, esters, alcohols, aromatic compounds, aldehydes and ketones
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increase and then decrease, and reached the highest at full opening stage. [ Conclusion] The aroma compounds

and their release amounts are distinctly different at different florescence stages and show a diurnal variation in full

blooming of Den. chrysotoxum. Octyl acetate, B-ocimene, a-pinene and benzeneacetaldehydo are the main sub-

stances responsible for the floral scent formation in Den. chrysotoxum.

Keywords: Dendrobium chrysotoxum ; florescence; diurnal variation; aroma component; GC/MS
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Fig. 1  The morpholpgical characteristics of Den. chrysotoxum flower at different blooming stages
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Table 1 Aromatic component categories and their contents at different blooming stages of Den. chrysotoxum flower

oy A £3 15k ] BT/ (nmol - flower ™)
s Retan time/ i1 I B N
min Flower bud Half opening stage  Full opening stage ~Wilting stage
S IER 28 octyl3-methylbutanoate 3.549 - 0.14 +£0.02 - -
2-HEL T SR I fiE Methyl Angelate 5.472 - 5.56 +1.14 - -
4 EL g 4-Ethylbenzoic acid, cyclopentyl easter 6.781 - - 10.62 £2.10 -
s LR Octyl acetate 7.077 - 0.26 +0.09 76.71 £2.91 -
Ester  2-7K Z, % Z g Jif 2-Acetic acid,2-phenylethyl ester 17.047 - - 0.61 £0.06 -
SR H i Methyl caprate 20.719 - - 1.39 +£0.04 -
R A S Lauryl acetate 23.479 - - 0.45 +0.02 -
411 Total 5.96 89.78
Wik R Benzeneacetaldehydo 11.001 - - 14.73 £1.47 -
Aldehyde 43t Total - - 14.73 -
2% 1-Octanol 11.994 - - 5.43 £0.77 -
F5FEEE Linalyl acetate 12.972 - - 0.50 +0.04 -
. K Z I Phenylethyl alcohol 13.480 - - 0.59 £0.06 -
Aﬂf:jil LS 2 Verbenone 15.366 - - 0.52 +0.04 -
P 4 - Terpinen-4-ol 15.701 - - 1.03 +0. 14 0.69 +0.10
ARAJNEE Creosol 16.268 - - 0.60 £0.06 -
4T Total 8.67 0.69
K 1-3# 77l 1-Menthone 20.011 - - 0.63 +0.04 -
" B Cyclohexanone 20.015 - - 1.57 £0.03 -
Ketone s ‘
&1t Total 2.2
FE I O-HIER AR 0-Cymene 10.298 - - 0.44 £0.02 -
EY BT IEENFE W t-Butylhydroquinone 17.991 - - 1.01 £0.04 -
Aromatic 43} Total 1.45
a-7K 5 M a-Phellandrene 7.135 - - 1.20 £0.12 -
a-JEM a-Pinene 7.339 1.22£0.15 1.87 £0.21 11.37 £1.10 0.66 £0.27
EEARYE Thujene 7.963 - - 0.61 +0.15 -
B-JE# B-Pinene 8.679 - - 1.46 +0.06 -
L—B—?)’E‘J{fﬁ L-B-Myrcene 9.183 - - 1.39 £0.28 -
1,3,8-%f-#ifaf =44 1,3 ,8-P-Menthatriene 9.623 - - 0.42 £0.02 -
o-FATH# a-Terpinene 10. 024 - - 0.61 +0.11 0.57 +0.07
WA X44Ef 0-Cymene 10.288 0.48 £0.06
Terpene  D-Fr##4 D-Limoene 10.439 - 0.59 +£0.08 3.72 +£0.30 -
FEhAE Eucalyptol 10.531 2.80 +0.69 - 1.02 +0.74 -
Jlii-B -2 47 Trans-B-Ocimene 10.785 - - 0.75+£0.29 -
B-Z ##% B-Ocimene 11.182 1.18£0.16  5.06 +2.32 25.40 +£2.40 7.98 £2.16
'y—*’A{FHJ’Z?ﬁ v-Terpinene 11.501 - - 0.88 +0.26 0.46 +0.03
2-E&H7 2-Carene 12.540 - - 0.48 +0.03 -
3-EESE 3-Carene 14.420 - - 0.86 +0.13 -
431 Total 5.2 7.52 50. 65 9.67
W =7 R B B A ETE . Note:“ =7 :Not detected or not existed.
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Table 2 Aromatic component categories and their contents from full blossoming stage of
Den. chrysotoxum at different sampling time
Ey B ] B/ (nmol - flower ")

Compound Retain time/min 8.00 11.00 14..00 17.00 2000
4-ZK B B g 4-Ethylbenzoic acid , cyclopentyl easter 6.781 5.48+1.39 4.43+0.52 10.62+2.10 8.88 +0.90 8.71 +0.88
LIRS Octyl acetate 17.047 46.07 £4.74 52.75 £8.11 76.71 £2.91 32.69 +3.15 11.37 £2.31

S 2-K L LRI 2-Acetic acid,2-phenylethyl ester 18.461 1.01 £0.02 - 0.61 +0.06 - -
Ester 2% HHig Methyl caprate 20.719 - 0.54+0.02 1.39+0.04 1.97 £0.62 -
22 A TS Lauryl acetate 23.479 - 0.31+0.01 0.45+0.02 - -
AT Total 52.56 58.03 89.78 43.54 20.08
2 R Benzeneacetaldehydo 11.001 8.56+0.90 9.19+1.11 14.73 £1.47 3.32+0.18 -
Aldehyde 431 Total 8.56 9.19 14.73 3.32 -
3 1-Octanol 11.994 4.46 +0.44 4.07+1.05 5.43+0.77 2.81+0.31 1.44 +0.08
F5FEEE Linalyl acetate 12.972 - - 0.50 +0.04 - -
- K 1 Phenylethyl alcohol 13.480 - 0.82+0.12 0.59 +0.06 - -
Aﬁi:f‘ol LU %L Verbenone 15.366 - - 0.52 +0.04 - -
FAJ 4 - Terpinen4-ol 15.701 - 0.93+0.10 1.03 £0.14 - -
ARAMEE Creosol 16.268 - 0.78 £0.29 0.60 +0.06 - -
43t Total 4.46 6.60 8.67 2.81 1.44
., 1-{#fifd 1-Menthone 20.011 0.41+0.02 0.52+0.04 0.63 +0.04 - -
wajie R Cyclohexanone 20.015 1.23+0.82 1.61 +0.32 1.57+0.03 - -
A1t Total 1.64 2.13 2.20
& O-H IS NI 0-Cymene 10.298 - 0.61 £0.04 0.44 +£0.02 - -
&Y BT IEXFE 8 t-Butylhydroquinone 17.991 - 0.65+0.16 1.01+0.04 - -
Aromatic £ Total 1.26 1.45
a-7K 5 H a-Phellandrene 7.135 1.36 +0. 16 - 1.20 +0.12 - -
a-JEHE a-Pinene 7.339 9.04 +£0.13 14.81 £6.85 11.37+1.10 0.79 £0.24 0.36 +0.04
EEAAYE Thujene 7.963 - - 0.61 £0.15 - -
B-JRH B-Pinene 8.679 1.36 £0.27 2.05+0.86 1.46 £0.06 - -
L-B-JEH L-B-Myrcene 9.183 1.15+0.17 1.23+0.06 1.39+0.28 - -
1,3,8-%F — #iff =4 1,3,8-P-Menthatriene 9.623 - 0.31+0.04 0.42+0.02 -
a-FATH#E «-Terpinene 10.024 - - 0.61 £0.11 - -
2 Xf4qEfe O-Cymene 10.288 - - 0.48 +0.06 - -
Terpene D-#7#5245 D-Limoene 10.439 1.69 £0.17 2.69+£0.23 3.72+0.30 0.55+0.10 -
Feilks Eucalyptol 10. 531 - 0.62+0.17 1.02+0.74 - -
Jii-B-% #j4s trans-B-Ocimene 10.785 - - 0.75 +0.29 - -
B-Z i B-Ocimene 11.182 16.04 £2.55 21.65 +1.25 25.40 £2.40 4.83 +0.88 2.51 +0.81
vy-Fi i H y-Terpinene 11.501 1.22+0.12 1.01+0.29 0.88+0.26 0.46+0.03 0.68 £0.22
2-E5 4% 2-Carene 12.540 - 0.41+0.04 0.48 £0.03 - -
3-EE 7 3-Carene 14.420 - 0.87 +0.14 0.86 +0.13 - -
A1t Total 31.86 45.65 50. 65 6.63 3.55
=7 RK I B s AR AFEAE . Note:“ —” :Not detected or not existed.
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