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Abstract: In order to understand the volatiles in flowers of Dendrobium, the constituents and relative contents
in flowers of D. chrysotoxum Lindl., D. lohohense T. Tang & F. T. Wang, D. hancockii Rolfe, and D. densiflorum
Lindl. were determined by solid phase microextraction (SPME) and gas chromatography coupled with mass
spectrometry (GC-MS). The results showed that there were 57 volatile compounds identified in four species,
including esters, terpenes, alcohols, alkanes, aldehydes, ketones, quinines, aromatics, nitrogenous compounds. The
composition and contents of volatiles in flowers were significantly different among four Dendrobium species. The
main aromatic constituents were 3-carene in D. chrysotoxum with relative content of 84.606% and D. hancockii
(71.251%); methyl salicylate (57.449%) and D-limonene (22.416%) in D. lohohense; 2-methylene-4,8,8-trimethyl-
4-vinyl-bicyclo[5.2.0]Jnonane (82.013%) and a-farnesene (4.699%) in D. densiflorum. Thus, these would provide
references for aromatic cultivar breeding and essential oil product development of Dendrobium.
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Table 1 Relative contents of volatiles in flowers of four Dendrobium species

e %E@ Hf(l‘E!J AHXT 7%t Relative content (%)
Compound Retention time g5 77 i} BAEA i DA A
(min) D. chrysotoxum D. densiflorum D. lohohense D. hancockii
BEZE Ester
= A LR —%-10-JT8 Trichloroacetic acid undec-10-enyl ester 3.150 - 2.377 - -
2- 1 H-2-TNJ iR 2L 157 2-Methyl-2-propenoic acid hexyl ester 5.107 - 2.613 - -
FHTR 1% Formic acid octyl ester 5.517 2.401 - - -
JK A% R 1 i Methyl salicylate 10.525 - - 57.449 -
LFRETE Acetic acid octyl ester 10.746 6.615 - - -
3- P E-2- T M R-3- TP A T 205 i 11.671 0.036 - - -
3-Methyl-2-butenoic acid 3-methylbut-2-enyl ester
2-F2 KWK £.TiR 2-Hydroxy-benzoic acid ethyl ester 12.604 - - 0.105 -
(6,6- - HIILXUIR[3.1. 115E-2-H55-2-) B 3k 2 IR R i 13.018 - - - 0.131
(6,6-Dimethylbicyclo[3.1.1]hept-2-en-2-yl)methyl ethyl carbonate
1512 — T T Tributyl phosphate 18.196 0.031 0.007 0.076
B R IR A L B -2 R AL 19.591 0.015 - - -
Phthalic acid cyclohexylmethyl 2-phenylethyl ester
5T AT ZPHE Citronellyl isobutyrate 24.814 - 0.369 - -
2-2. IO HL K5 2-Ethylhexyl salicylate 24.950 - - 0.298 -
8-HIJE-F- /% H i 8-Methyl-nonanoate 25.554 - 0.459 - -
f£2¢ Aldehyde
7K Z ¥ Benzeneacetaldehyde 3.968 2.726 - - -
i 45 3E Terpene
(IR)~(+)-a-JiHi (1R)-(+)-a-Pinene 3.663 1.300 - - 1.761
3-¥#)# 3-Carene 4302 84.606 - - 71.251
D-#7#50 D-Limonene 4.607 - - 22416 -
y-FA i y-Terpinene 4.705 0.380 - — -
A H =7 Santolina triene 4.741 - 0.543 _ _
(+)-4-E&Jf (+)-4-Carene 6.134 0.097 - - -
J5 1 Linalool 6.776 0.548 - - -
3-HI-6-(1-H B A7) - O M 7.019 - - 0.126 -
3-Methyl-6-(1-methylethylidene)-cyclohexene
1,3,5,5-PUFH -1, 3- R M 1,3,5,5-Tetramethyl-1,3-cyclohexadiene 7.911 0.227 - - 0.264
S Z s allo-Ocimene 8.341 0.194 - 0.401 0.102
Fi i 4fi-4- B Terpinen-4-ol 9.584 0.079 - - -
PP Citral 12.413 - - - 0.121
-4 2 11-4(14),5- 45 cis-Muurola-4(14),5-diene 15.132 - - 0.074 -
[S~(Z,E)]-1,5-— H 2-8-(1-F 2 L) 35)-1,5- 3828 — 05 15.460 - 0.658 0.056 -
[S-(Z,E)]-1,5-Dimethyl-8-(1-methylethenyl)-1,5-cyclodecadiene
B-1i 77 B-Elemene 15.510 - - 0.599 0.280
4-(1,5- - H3E-1,4-C 050 - - R 6 16.137 - - 0.073 -
4-(1,5-Dimethyl-1,4-hexadienyl)-1-methyl-cyclohexene
a-AEIAM a-Guaiene 16.543 - - 2.049 -
7.2,7-1,59,9-PU I EE-1 4, 7-Fh+—Bic =4 16.859 - 1.302 0.142 0.355
7,7,7-1,5,9,9-Tetramethyl-1,4,7,-cycloundecatriene
[1aR-(1aa,40,4ap,7ba)]-1a,2,3,4,4a,5,6,7b-/\ &(-1,1,4,7-PU I E-1H- 17.336 - - 5.610 -

R HE[e]®E [1aR-(1aa,4a,4aB,7ba)]-1a,2,3,4,4a,5,6,7b-Octahydro-
1,1,4,7-tetramethyl-1H-cycloprop[e]azulene
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254 (Continued)
ol {55 1 i) AHXT 5 Relative content (%)
(=) . .
Compound Retention time gy 77 f} SUEAR BEAR A
(min) D. chrysotoxum D. densiflorum D. lohohense D. hancockii
(4aR-J7)-+4i-da-FF 2 1 I 6-7-(1- U B i) 28 (4aR-trams)- 17.537 - - 0.380 -
Decahydro-4a-methyl-1-methylene-7-(1-methylethylidene)-naphthalene
a-1:Je M a-Farnesene 17.970 - 4.699 - -
[1S-(1a,7a,8aB)]-1,2,3,5,6,7,8.8a-/\ &(-1,4- - H He-7-(1-F K 20 17.982 - - 3.888 -
F)-BE [1S-(1a,70, 8aP)]-1,2,3,5,6,7,8,8a-Octahydro-1,4-dimethyl-7-
(1-methylethenyl)-azulene
(-)-0- AZ:Hii (—)-0-Panasinsen 18.235 0.408 -
B-p kM B-Humulene 18.353 0.281 -
1 - 2b- 32 HBE-3,3- I -4b-(3- U BE-2- T/ ) - FF e 21.481 - - 0.015 -
1-Methylene-2b-hydroxymethyl-3,3-dimethyl-4b-(3-methylbut-2-
enyl)-cyclohexane
3,7,11,15- DU HH -2 - 1Pt 24.093 0.132 1.547 - 0.170
3,7,11,15-Tetramethyl-2-hexadecen-1-ol
E£Z Alcohol
2K 2T Phenylethyl alcohol 7.367 0.109 - - -
3-3F -4 3G 3-Methylene-cyclopentanemethanol 8.430 0.158 - - -
BR 2% Quinone
AT AR +-Butylhydroquinone 11.623 0.020 - - 0.117
B2 Ketone
4-783£-2-T'Hf 4-Phenyl-2-butanone 11.903 - - 1.248 -
3-%8Jd-5-Hi 3-Decen-5-one 13.272 - - - 0.201
1-(6-FF 5E-7-2 IR [4.1.0158-1-3%)- 2T 13.282 0.177 - - -
1-(6-Methyl-7-oxabicyclo[4.1.0] hept-1-yl)-ethanone
2-+ TS5 2-Pentadecanone 21.634 - 1.536 - 0.164
WEJiE[3.5]T--1-Fi Spiro[3.5]nonan-1-one 24.777 - - 2.812 -
$2Z Alkane
2-WH 3E-4,8,8- = I Jk-4- R - R [5.2.0] T4 16.100 - 82.013 - 18.933
2-Methylene-4,8,8-trimethyl-4-vinyl-bicyclo[5.2.0]nonane
[1S-(1R",987)]-10,10- " F 3£-2, 6- XU (I F 3)-XUFR[ 7.2.0]+— it 16.262 - - - 0.165
[1S-(1R",9S8")]-10,10-Dimethyl-2,6-bis(methylene)-bicyclo[7.2.0]
undecane
1,5- 2 BE-7-2 AU [4.1.01 88k 25.151 - 0.365 - -
1,5-Dimethyl-7-oxabicyclo[4.1.0]Theptane
FEGRNXEY Aromatic
1,4-—H 4 FIK 1,4-Dimethoxy-benzene 9.631 - - 1.256 —
2-A R IEFE W 2-Cyclopentyl-phenol 20.138 - - 0.041 -
E &L EY Nitrogenous compound
1-(1-4840 T 3)-1,2-— Ak 1-(1-Oxobutyl)-1,2-dihydropyridine 6.688 - - - 5.903
(lo,40,4a0,8a0)-1,4,4a,5,6,7,8,8a-/\ &(-9,9- — F Jk-1.4- Bk F B2 15.810 - 0.157 - -
(lo,40,4aa,8aa)-1,4,4a,5,6,7,8,8a-Octahydro-9,9-dimethyl-1,4-
methanophthalazine
(la,40,4aa,10a0)-1,4,4a,5,6,9,10,10a- /\E(-11,11- " F 3-1,4- 16.292 — 0.695 0.036 -
Hop )48 B 44 (1a,40,4a0,10a0)-1,4,4a,5,6,9,10,10a-
Octahydro-11,11-dimethyl-1,4-methanocycloocta[d]pyridazine
2 N -3- LM IE 2-Amino-3-methylpyridine-N-oxide 24512 0.019 - - -

— AT ],
—: Not detected.
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Fig. 1 Total ion current chromatograms of volatiles in Dendrobium flowers. A: D. chrysotoxum; B: D. densiflorum; C: D. lohohense; D: D. hancocki;

*: Silidous materials flow away from chromatographic column.
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Fig. 2 Composition of volatiles in four Dendrobium species
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