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Table 1 Volatile constituents in flowers of five Dendrobium by GC-MS

FHXT 5T & 4> 1 Relative contents/%

g5 DREH I ) wE
No. tg/min Compounds Ji =15 A At A Hoeh fit A B e=vay ]
D. pendulum D. findlayanum D. crepidatum D. chrysanthum D. primulinum
1 3612 1EJXEE 1-Pentanol 0.08 0.32 0.11 0.10 0.02
2 3714 T Butyric acid — — — 0.02 —
3 3715 2-FA3E-2-T Jfi-1-B% 2-Methyl-2-buten-1-ol — 0.13 — — —
4 379 5 R F G Methyl isovalerate — — — 0.04 —
5 4154 'F5 IR Pivalic acid — — — 0.03 —
6 4256 IE C./% Hexanal 0.35 0.21 0.24 0.93 —
7 4261 T B 2.1 Ethyl butyrate — — — 0.01 —
8 4.406 1-3E % 1-Octene — — 0.01 — —
9 459 7N S = HE4U St Hexamethyl cyclotrisiloxane 0.56 0.88 0.57 3.11 0.23
10 4.867 1,3-3 4 1,3-Octadiene — 0.13 — — —
11 5472 2-H % T2 Z 5 Ethyl 2-methylbutanoate — — — — 0.01
12 559 3-HiJE TR 4.1 Ethyl 3-methylbutanoate — — — — 0.01
13 5.620 I-EE Leaf alcohol — 0.42 — — —
14 6.025 1F CLB% Hexanol 0.67 1.18 0.06 0.85 0.70
15 6272 LR 5 1% Isoamyl acetate — — — — 0.08
16  6.333 2-Hi3E T 3 Z RS 2-Methylbutylacetate — — — — 0.03
17  6.664 2-F#fif 2-Heptanone 0.14 — 0.90 1.50 —
18 6.775 2-1E T 3K 2-Butylfuran 0.05 0.11 — 1.00 —
19  6.955 FA LR 5 Oxime-,methoxy-phenyl- 0.55 0.57 0.69 — 0.20
20  7.507 ZBRIKHE Pentyl acetate — 0.07 — — —
21 7.997 Mk1J% 4-Methyl-1-(1-methylethyl) bicyclo [3.1.0]hex-2-ene 1.23 0.71 — 0.73 0.50
22 8.003 BEHAN Thujene — — 334 — _
23 8273 J&4% (+)-a-Pinene 3.49 — 7.78 8.88 2.39
24 8417 1% %1 &1 Ethyl tiglate — — — 0.05 —
25 8817 2-J# % . [ Ethyl-(2E)-pent-2-enoate — — — — 0.01
26 8.932 12,13- " 4-7TH- — 3 [a,g] R — — 0.05 — —
3,4-Dihydro-1,2,5,6-dibenzcarbazole
27 9.281 7 F B Benzaldehyde 0.02 0.04 — 0.01 0.01
28 9.690 1FBélE Heptan-1-ol 0.20 0.17 — — 0.39
29 10.083 1-3475-3-% Oct-1-en-3-ol 0.40 1.20 — 0.19 0.16
30 10.274 Ff KL BEJ% A 6-Methylhept-5-en-2-one — — — 0.13 —
31 10.308 3-2%fi 3-Octanone — 0.39 — 0.84 1.05
32 10.385 J\F SR P R4S Octamethyl cyclotetrasiloxane 438 6.55 9.51 14.87 0.59
33 10.494 =i 2-Octanone — 0.07 — — —
34 10.529 H EEJ Myrcene 3.58 — 3.56 1.79 —
35 10.831 S 3-Octanol — 0.12 — — 0.17

36 10913 C./R Z. & Ethyl hexanoate — — — — 0.02
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&Rl
. AHX i 544X Relative contents/%
w5 RER R wE
No. fg/min Compounds i it A i BUA it LA RELA
D. pendulum D. findlayanum D. crepidatum D. chrysanthum D. primulinum
37 11.090 IE % Octanal — — — — 0.09
38 11519 2R C\l5 Hexyl acetate — — — — 0.85
39 12228 d-#r#5H (+)-Limonene 2.03 2.96 10.38 0.50 2.56
40 12336 il B Cineole 0.73 — 2.11 0.21 0.65
41 12.402 2K HBE Benzyl alcohol — — — — 0.27
42 12755 7K ¥ Salicylaldehyde 0.12 0.13 — — —
43 12.761 7K Z#% Benzeneacetaldehyde — — 0.18 0.16 —
4 13.110 B #)#% (Z)-B-ocimene 5.82 17.26 6.02 13.63 —
45 13.569 -FAiH1 Mfiiy-Terpinene 0.42 — — — 1.27
46 13.728 Ji5t5X-3- 37 45~ 19 cis-3-Octen-1-ol 4.42 — — — —
47  13.750 K Z.Hf Acetophenone — — 0.08 — 1.51
48 14.202 1E3 Octan-1-ol 0.93 2.69 0.02 — 16.26
49 14752 2-2.3-1,6- 802 [4.4]-T-H — — — = 0.02
2-Ethyl-1,6-dioxaspiro[4.4]nonane
50  15.057 2-T:fii] 2-Nonanone — 0.08 — — 0.19
51 15.082 2K HBR 7P B Methyl benzoate — — — 0.41 —
52 15465 75 1% Linalool 8.03 0.78 0.58 7.16 3.07
53 15.632 3,7- I HE-1,5,7-3¢ = #5-3- 1% 0.80 — — — —
3,7-Dimethyl-1,5,7-octatrien-3-ol
54 15.668 F 1% Nonanal — — — 0.13 —
55 15.908 2 2,18 Phenylethyl alcohol = = 0.29 0.05 0.73
56 16.070 12 Pl Heptylacetat — — — — 1.18
57 16.110 3-M HHE-1,1- TR 2- R ER e 4.50 0.89 — — 0.90
2-Ethenyl-1,1-dimethyl-3- methylenecyclohexane
58  16.583 12 H 1l Methyl octylate — 0.02 — — 0.06
59 17.324 2-(4-FFE-3- IR QU L) S 1-p-Menth-1-ene-9-al — — 0.31 — —
60  17.415 R = B RESEUE Decamethyl cyclopentasiloxane 7.17 9.53 15.14 15.88 0.82
61  17.924 Jigi-3-F: Afi-1-B¥ cis-3-Nonen-1-ol — 0.10 — — —
62 18.285 B EE Benzyl acetate — — — — 0.12
63 18.720 2K IR 2.1 Ethyl benzoate 0.13 — — 0.07 0.01
64 19.121 4-15 4% BE 4-Terpineol 0.07 0.18 0.60 — —
65 19.606 JK % F i Methyl salicylate 7.01 0.10 2.32 333 —
66  19.775 T2 C.lE Hexyl butyrate — — — — 0.11
67  19.845 155 BR 57 1% Tsoamyl tiglate — 0.10 — — —
68  19.987 R .1 Ethyl caprylate — — — — 0.27
69 20342 (-)-Eh ¥EF A% B 2-Pinen-4-one 0.16 — — — —
70 20.746 Fiti 2 *F M5 Octyl acetate 0.18 9.40 — — 34.59
71 21917 3-FHEE-2- T M B 3- FI -2 T M R e — 0.24 — — —
3-Methylbut-2-enyl 3-methylbut -2-enoate
72 22.009 7k R .1t Ethyl 2-phenylacetate — — — — 0.01
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gkl
g AHXT 5T 2444 Relative contents/%
o DR B IR sty
No. fg/min Compounds A B B A WAL B A
D. pendulum D. findlayanum D. crepidatum D. chrysanthum D. primulinum
73 22519 LR .1 Phenethyl acetate — — — — 0.02
74 23.006 3,5- I FE F 2K 1,3-Dimethoxy-5-methylbenzene 2.12 0.70 — — —
75 23.100 JK¥BE 2.5 Ethyl salicylate — — 0.14 — 0.05
76 24.028 “S$ % (-)-Dihydroedulan II = 0.02 — = —
77 24272 TR BEE Heptyl butyrate — — — — 0.04
78 24.503 T/ £,/ Ethyl nonanoate — — — — 0.01
79 24811 NERE T Octyl propanoate — — — — 0.29
80  24.964 7 % 4. Apocynin — — 0.04 — —
81  25.089 IR SEESUE Dodecamethyl cyclohexasiloxane 2.07 2.89 3.46 5.06 0.78
82  25.199 FRIZL5E 2,6,10,10-Tetramethyl-1-oxaspiro[4.5]dec-6-ene — 0.05 — — —
83  25.577 F 5L (2E)-3,7- i 4k-2,6-3F ) FR T 1.70 0.40 — — —
Methyl (2E)-3,7-dimethyl -2,6-octadienoate
84 25612 R-3- TR 2-FR5E-2-T IR (Z)-3-Hexenyl tiglate — 0.42 — — —
85  26.636 F T ER 1 Octyl isobutyrate — — — — 0.34
86  28.649 TR Octyl butyrate — — — — 2.83
87  29.437 L FRZETE Decyl acetate — — — — 1.23
88  29.745 B-A1 1) p-Caryophyllene 5.65 7.21 — — —
89  30.397 a-BOIAS a-Guaiene 1.47 — — — —
90  30.407 2- R T B - Octyl 2-methylbutanoate — — — — 0.36
91  30.456 7% R 57 X Isoamyl benzoate — 0.12 — — —
92 31.172 o-fH % o-Caryophyllene 0.30 0.12 — 0.53 —
93 31.790 7K T & Butyl salicylate 0.05 — — — —
94 32.145 DY R B IR L fiE 4 Tetradecamethyl cycloheptasiloxane 0.30 0.66 0.40 0.89 0.09
95 32916 (E)-2-F E-2- T MR 2K H1 e Benzyl tiglate — — — — 0.02
96  33.278 0-7%:JE /fi Farnesene — 4.71 — — —
97 33315 2,4- U] 22K 8y 2,4-Di-t-butylphenol — — 0.03 — —
98  34.268 2-FHE-2-JHER F i Octyl 2-methylbut-2-enoate — — — — 231
99 35.505 SR R-FEAE AT (£)-trans-Nerolidol — — — — 0.06
100 36.132 2% H# CUFE Hexyl benzoate — 0.14 — — —
101 36.399 3% FE RIS Octyl hexanoate — — — — 0.04
102 36.523 2,4,4-= IR HE-1,3- —HE 0 (2- F L T R TR) — — — 0.01 —
2,4,4-Trimethylpentane-1,3-diyl bis(2-methylpropanoate)

103 38.508 NI \EE AUt Hexadecamethyl cyclooctasioxane 0.13 — — 0.21 0.03
104  40.017 2,6-Mt1E — H 2 Dipicolinic acid — — 0.02 — —
105 43.722 2 R £ Octyl benzoate — 1.06 — — 0.88
106 44.030 + J\H B3R LRSS Octadecamethyl cyclononasiloxan — — — — 0.01
107 45317 2-% R 2B Octyl 2-phenylacetate — — — — 0.01
108 45.763 &R 6,10,14-Trimethyl-2-pentadecanone — 0.05 — — 0.05
109  47.369 Tk R-2- 2.3 T\ g 2-Ethylhexyl salicylate — — — — 6.33

110 55.077 2-+L45¢lH 2-Nonadecanone 0.49 — — — —
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Fig.2 Total ion chromatograms onfloral volatile components of five Dendrobium flower
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Table 2 Volatile components from five Dendrobium species

Jib =5 A BT A i PR A it WA it B A it
BRSTRI D. pendulum D. findlayanum D. crepidatum D. chrysanthum D. primulinum
Type of Components

i FE/% Ak EE/% Mk OEE% Rk FE/% Mk EE%
fi52% Esters 5 9.07 11 12.07 2 2.46 7 3.92 30 52.12
22 Alcohol 10 16.33 11 7.29 7 3.77 6 8.56 11 22.48
i Alkanes 7 19.11 7 21.45 5 29.08 6 40.02 9 3.47
I Alkenes 9 23.99 7 33.10 6 31.09 6 26.06 4 6.72
fi 2% Ketones 3 0.79 4 0.59 3 1.02 3 2.47 4 2.80
525 Aldehydes 3 0.49 3 0.38 3 0.73 4 1.23 2 0.10
77 B4 & W) Aromatic compounds 3 2.72 4 1.40 2 0.72 1 1 1 0.20
B H kAW Nitrogenous compound 0 0.00 0 0.00 2 0.07 0 0.00 0 0.00
# HLEZ Organic acids 0 0.00 0 0.00 0 0.00 2 0.05 0 0.00
4t Total 40 72.50 47 76.28 30 68.94 35 83.31 61 87.89

VE: SPRA M S S R B AR SR
Note: The component contents were relativefrom five Dendrobium species
. KIR-2- KOs W ZHOR IR o ERAR Ry, Bk
ME PR, RNEARIERBUE RS 258 M, A7, WRELMR, Kb, B
K, SHafbh &R AP DETAR (17.26%) MEE, AR DEEEA
W VRIS . SREEE . dFTPREIE . B-EMTIESE . Xxee i (10.38%) MUEREr, TR ARIEA R (8.88% )
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Floral Volatile Components from Five Dendrobium
Species Based on SPME-GC-MS

WANG Yuan-cheng', ZHANG Meng', ZHOU Xiao-xing®, SHAN Yu-ying', SUN Zhen-yuan', LI Zhen-jian'

(1. Research Institute of Forestry, Chinese Academy of Forestry; Key Laboratory of Tree Breeding and Cultivation, National Forestry and

Grassland Administration, Beijing

100091, China; 2. Academy of Agricultural Planning and Engineering, Ministry of Agriculture and

Rural Affairs, Beijing 100125, China)

Abstract: [Objective] To identify and analyze the floral volatile components of Dendrobium, a medical herb com-

monly used in China. [Method] The floral volatile components of Dendrobium pendulum Roxb., D. findlayanum

Par. ex Rchb. f., D. crepidatum Lindl. ex Paxt., D. chrysanthum Lindl. and D. primulinum Lindl. were qualitatively
analyzed by HS-SPME and GC-MS. [Result] A total of 110 volatile components were identified from the flowers,

the main components were alcohols, alkanes, alkenes and ketones. For the first time, the fragrance components were

analyzed in fresh flowers of D. pendulum, D. findlayanum, D. crepidatum, and D. chrysanthum. [Conclusion] The

aroma components of fresh flowers are different among Dendrobium species. The aroma components in D. findlayan-

um are basilene and f-caryophyllene, that in D. chrysanthum are basilene, pinene and linalool, that in D. pendulum

are linalool, luollene and f-caryophyllene, that in D. crepidatum are d-limonene, pinene and luollene. Both D. find-

layanum and D. pendulum contain S-caryophyllene, a substance with the effect of anti- depression.

Keywords: Dendrobium; floral scent; volatile constituents; GC-MS; SPME; caryophyllene
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