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Table 1 Category of volatile components in six Dendrobium species
2 A fi BRALA i W WU A i A St A 6 %A it
D. lohohense D. thyrsiflorum D. litui florum D. parishii D. catenatum D. shixingense
2432 51 M4y e Eiky 45y 453 My
Category B/4 0 aw/% B/ EFwm/% B4 s/ B/ s/ B/ gR/% U EE/%
Number Con- Number Con- Number Con- Number Con- Number Con- Number Con-
of compo- tent/% of compo- tent/% of compo- tent/% of compo- tent/% of compo- tent/% of compo- tent/%
nents/ind. nents/ind. nents/ind. nents/ind. nents/ind. nents/ind.
. 88.68 * 17.45 ¢ 87.64 * 3.21% 5.17% 15.35%
Terpenoids A bV VR 0.44Cb 20 0.25Ba 1 0. 26Fd 3 0. 10Ec 4 0. 48Dc
7.48+ 72.38 % 3.47 % 31.42 + 40.47 = 32.57 %+
Alkane 4 9loepb M 015aa 19 olzeEe 2 1150 ° 1.22Ba  ° 1.69Ch
. 167+ - - 3.98+ 4.39+ 1.32+ - -
Aromatic 1 0. 07Bc 7 0.37Ab 3 0.62Ad 1 0. 03Bd
129+ ~ ~ 4.42+ 41.73+ 39.19 = ~ ~
Ester ! 0.07Dd Y 0ech 2 120aa 2 0. 84Ba
Nitrogenous 1 0.88 % _ _ _ _ 3 4.90=% 7 11.13+% _ _
compound 0.17Ce 0.04Bd 0.58Ab
~ - 5.36+ 0.36 14.34+ 1.64+ 7.48+
Ketone ! 0.31Cc  °  014Ed 2 0.87Ac 2 oozpd ' o0.11Bd
~ ~ 4.83 0.13+ - - .10+ 44.61+
Aleohol 2 olozBe ' 0.06Cd L gloscd % 1.10Aa
Total 18 20 45 13 21 11

Note:different capital letters within the same row indicate significant differences,different lowercase letters within the same column indicate signifi-

cant differences (P<C0. 05).
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Table 2 Analysis of volatile components in six varieties of Dendrobium flowers

1 B i [a] / FAXF & 5/ %
H5 (%L’ min Relative content/ %
No. Compound Retentiqn D. loho- D. thyrsi- D. litui- D. pari- D. caten- D. shixin-
time/min hense florum florum shii atum gense

1 Decamethylcyclopentasiloxane 21.955 103156i 23 gis 009160i 2? gg: 28 i’ibi 2% ?g;
9 iﬁg;;’: » 9-Pentaethylcyclopenta- 28.137 B _ 001821 _ _ B

3 Octamethylcyclotetrasiloxane 15. 861 - 107§5i — - 20225

4 Limonene 15. 320 1 '0_835 - - _ _ _

5  (IR)-(+)-a-Pinene 17. 993 0937 oz - - _
CoRMSOpee e S0 - o o L
7 a-Pinene 18. 644 261~.6fSi - _ _ 66?? 11
S omDLOmecm g s o
9 B-Pinenc 21.194 1 '0935 _ ob% 11 ~ B B

10 p-Myrcene 21.760 96.351941 - 0.21% _ _ _

11 a-Phellandrene 23.042 600231— - - - — _

12 Pﬁ;z)eineglfmethylﬁﬂf(lfmethyle- 24. 407 106;;_*' _ 001371 _ _ _
13 D-Limonene 24. 805 s - 010 - - _
14 p-Phellandrene 24,961 . - - - - -
15 Ethenyleyclohexane 27.181 Lok - - - - _
16 Undecane 29.587 2.74% - - — _

0.87
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Continued table
LR B8 15 ] / AR B/ %
G L&Y min Relative content/ %
No. Compound R_etentiqn D. loho- D. thyrsi- D. litui- D. pari- D. caten- D. shixin-
time/min hense florum florum shii atum gense
17 2-Hydroxy-benzoicacimethylester 34.742 16235 - - - _ _
1.87+ - 0.14+ - - -
18 Dodecane 34.932 0.61 0. 05
(3-Methoxy-phenyl) -(6-methyl-4- 0.88% _ _ _ B B
19 phenyl-quinazolin-2-yl)-amine 39.161 0.14

[1S-(la.4a,7a)]-1,2,3.4,5,6,

20 7.8-octahydro-1,4,9,9-tetrameth- 46.003 L - - - _ _
yl-4,7-methanoazulene :
21 Efe;e_g’ 7 - dimethylocta-1, 3, 6 - 18. 386 _ _ 00725 3 B B
22 3-Octanone 21.418 - 56.32 6i - - _ _
23 Heptadecane 27.786 - 31121i - - _ _
24 Octane,3,4,5,6-tetramethyl- 28.171 - 30225 - — _ _
25 2,7-Dimethylundecane 28.302 - 108391— - - — _
26 3.3-Dimethylhexanc 28.615 - 9~1.0; (;—“ - - - _
27 2-Ethyl-1-dodecanol 28. 750 - 26.2513; - - _ _
28 3.,5-Dimethylundecanc 28.919 - 16%2 (;—r - - _ _
29 Tridecane 29.215 - 46,28; - - _ _
30 2,6-Dimethylundecane 29. 355 - 16%2 91’ - - _ _
31 2-Methyldecane 29.503 - %f‘g oi - - _ _
32 Heptadecane 30.222 - 61225 - - _ _
33 2.4,6-Trimethyloctane 30. 463 - 66.3:2; %93 2i - _ _
34 1-Octanol,2-butyl- 30. 535 - %?2 N - _ _ _
35  3,7-Dimethylundecane 30. 907 - 16.88 1i - - _ _
36 3.5,5-Trimethyl-2-hexene 31.537 - 16.%11;: - - - _
gomsTha e g wwee L L L
38 Caryophyllene 44,168 - 605?71— 206151' - - _
39 Hexamethylcyclotrisiloxane 12. 145 - - 000811 - 30725 _
3,5-Ethanoqginolin-10-one, deca- 0.03+
40 hydro-1, 7-dimethyl-, (3R - (3a, 12.174 - - 0 02 - — —

4af.5a,70.8aR))-
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Continued table
LR B8 15 ] / *ﬁ?ﬁﬁ%/%
2 Ny min Relative content/ %
No. Compound Retentiqn D. loho- D. thyrsi- D. litui- D. pari- D. caten- D. shizin-
time/min hense florum florum shii atum gense
41 2-Heptanone 16. 064 - - 008 - - -
Benzoic acid, 3-methyl-2-trimeth- _ _ 0.03+ _ B -~
42 ylsilyloxy-, trimethylsilyl ester 21.054 0.01
43 3-Carene 22. 682 - - 0. 06> - - -
3- Oxatricyclo[ 3. 2. 1. 02, 4 ] oc- _ _ 0.03 _ _ _
4 nes (10.28.48.50)- 23. 680 0.01
45  Ocimene 26.365 - - 78 - 1ass -
46 a-Terpinolene 26. 754 - - 06285 - - -
47 3.4-Dimethylpyridine 28.179 - - 002 % - - -
Bicyclo(2. 2. 1) heptane, 7. 7-dime- _ _ 0.04 + B B _
48 thyl-2-methylene- 28.349 0.02
1,3-Cyclopentadiene,5,5- _ _ 0.04 £ _ _ _
49 dimethyl-2-propyl- 29.025 0. 02
1,5-Dimethyl-1-vinyl-4-hexenyl B B 0.41 % B B B
50 butyrate 29.609 0.16
51 2,5-Dimethylpyridine 29. 867 - - Obogli - - -
(E)-2-Butenoic acid, 2-(methyle- _ _ 3.95+% B B B
52 necyclopropyl) prop-2-yl ester 30.395 0.69
53 (E,Z)*2,6*Dimethylocta*2,4,6* 31. 233 _ _ 1.25+ _ _ _
triene 0.14
54 3-Methylundecane 33.470 - - 0.02 % - - -
55 3,5-Dimethoxytoluene 37.986 - - stg;—r - - -
56 2,4-Hexadiene, (E,Z)- 40.147 - - 010> - - -
N-Caprylic acid isobutyl ester _ _ 0.03 % _ _ _
5 [1R-(la»5a.68)] 42.544 0.01
Bicyclo(3,1,1) heptane, 6-methyl- 1.78+

58 2-methylene-6-(4-methyl-3-pente- 42.764 - - - - -

nyD-,[1R-(1a,5a,68) ] 0.10
Cyclohexane, 1-Ethenyl-1-Methyl- _ _ 0.24 £ _ _ _

59 2 4-Bis(1-Methyletheny)) 42.929 0.07
~ _ _ 0.05+ _ _ _

60 a-Cedrene 44.109 0. 02
61 1-Methoxymethylcyclooctatetraene 44.168 - - Obogli - - -
Bicyclo(3. 1. 1) hept-2-ene, 2, 6- _ _ 1.15% _ _ _

62 dimethyl-6-(4-methyl-3-pentenyD) - 44. 434 0.19

Cyclohexene,3- (1, 5-dimethyl-4- 0.16+
63 hexenyl)-6-methylene-, (S-(R * , 44,671 - - P - - -

0.04

Sx))-

64  1.4-Hexadiene,3,3,5 trimethyl 44,921 - - 0.11% - - -

0.03
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Continued table
LR B8 15 ] / *ﬁ?ﬁﬁ\%/%
2 Ny min Relative content/ %
No. Compound Retentiqn D. loho- D. thyrsi- D. litui- D. pari- D. caten- D. shizin-
time/min hense florum florum shii atum gense
65  a-Longipinene 45,927 - - 0ot - - -
Benzene,1-methyl-4-(1,2,2-trim- _ _ 0.37+ _ _ _
66 ethylcyclopentyl)- 46.05 0. 05
4a- Methyl -1 - methylene-7- (1 - 0,98+
67 methylethylidene) decahydronaph- 46. 346 - - 0 02_ - - -
thalene :
68 Eremophilene 46. 591 - - 5’1625 - - -
2-Isopropenyl-4a, 8-dimethyl-1,2, 0.56+
69 3.4,4a,5,6,7-octahydronaphtha- 46. 781 - - 0 077 - - -
lene :
70 a-Panasinsen 47.559 - - ObZ?Ii - - -
71 Nerolidol 48.515 - - 013" - - -
72 2-Dodecanone 52. 507 - - 06235 - - 7'142;
73 Valencene 53.598 - - 0.2 - - -
74 2-phenyl-1-benzopyrylium 12.013 - - - 0b9§4i - -
75 2-Chloroaniline-5-sulfonic acid 12.132 - - - Le - -
76 2-Propenamide 15.823 - - - 0Tsy LBy -
. . _ _ _ 2.25% B B
77 Butanimidamide 28. 894 0.39
78 Oxalic acid,isobutyl pentyl ester 34.911 - - - OngSi - -
~ _ _ _ 3.56 % B B
79 2-Undecanone 38. 958 1.45
Acetic acid, [ bis [ ( trimethylsilyl) 41,40 +
80  oxy ] phosphinyl ] -, trimethylsilyl 39. 148 - - - 5 66 - -
ester .
81 a-Cubebene 41. 322 - - - 302(1),;1 103;; -
82 Tetrakis(trimethylsilyloxy) silane 45. 166 - - - Engoi - -
e _ _ _ 10.78 = B B
83 2-Tridecanone 46. 308 2. 60
Naphthalene,1,2,3,5,6,8a-hexa- .66+ 1.324

84 hydro-4,7-dimethyl-1-(1-methyle- 47.327 - - - -

thyD-, (1S-cis)- 0.07 0.14
85  2-(5-isoxazolyl) phenol 47. 851 - - _ 0.80 % B B
0.09
86  2-Methylbutyric acid methyl ester 10. 339 - - - - 162321' _
87 Acetaldoxime 10. 373 - - _ _ 003(1)91r -~
88  2-Methyl-4,5-dihydrooxazole 10. 423 - - - _ 1.95+ _

0.02
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Continued table
g sy 13 Eﬁmﬁirﬂ/ FXF 4/ % Relative content/ %
No. Compound Retenthn D. loho- D. thyrsi- D. litui- D. pari- D. caten- D. shizin-
time/min hense florum florum shii atum gense
Indole-2-one, 2, 3-dihydro- N - hy- _ _ _ _ 1.02+ _
89 droxy-4-methoxy-3,3-dimethyl- 12.017 0. 06
90 Eucalyptol 25.012 - - - - 16125 2b521i
91 2,3.4,5-Tetrahydropyridazine 26. 585 - - - - 168§; -
92 1.3.5.7, 9-Pentaethylcyclopenta- 39.153 _ _ _ _ 11.13+ _
siloxane 0.09
93 Butanamide 39. 241 - - - - 066351— -
94 Decyloxirane 39. 254 - - - - 2"17?(;_'— -
95  3-Aminocrotononitrile 39.330 - - - - T -
96 2.5-Dimethylbenzenamine 42. 295 - - - - 08 -
97 Copaene 42,489 - - - - ans -
5,10-Dihydro-5-(3-(methylamino) 0.62+
98 propyD-11H -dibenzo(B,E) (1,4) 45,174 - - - - O 15 -
diazepin-11-one .
99 P-toluic acid, octadecyl ester 57.323 - - - - 3190 -
100 Ethyl alcohol 6.516 - - - - - S
Fluoren-9-ol,3,6-dimethoxy-9-(2- _ _ _ _ _ 39.86+
101 phenylethynyl)- 39.165 1.18
3,3, 7, 7 - Tetramethyl -5 - (2 - 7314+
102  methyl-1-propenyl) tricyclo[ 4. 1. 42.946 - - - - - 1 95
0. 02,4 ]heptane :
Azulene,1,2,3,5,6,7,8,8A-octa- 2 85+
103 hydro-1,4-dimethyl-7-(1-methyle- 44,578 - - - - - 0 09_
thenyD-, (1S-(1a,7a,88))- ’
104  Dodecamethylpentasiloxane 45,170 - - - - - 366871—
Cis-(-)-2,4a,5,6,9a-Hexahydro- 519 +
105 3,5,5,9-tetramethyl (1H) benzo- 46.016 - - - - - 0 34_
cycloheptene '
106  Camphene 46. 811 - - - - - 0b7£199i

Note:different lowercase letters within the same row indicate significant differences (P<Z0.05).
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FEAT I AE SR A AR A I — Bl 05 B R R T
YRR O GARE ™ 1 . AN TR] Y A6 A 5 A A ) B 4%
Je Ay o, G bR 5 e A e L A A OBk R / ML
R (D) 058 A ) 4% S5 P 0 T T S R Ay A R ) T
WA LA AT R L T R R SR AU A K

fEA B B Iz 0 T A RS I AR N BE i
fit e IR 5 7 R B R AR o IR 8K M L D -
PP M 8- H I Lo KO0 O A0 % 0% O R
SEWI IO A R A 2 2R o) T R I R
AU B B R A RO A R AL R
A A 5 20 R B AR D 2% BRSO B A R R N
FUS 5 Dy A0 A B P B S L AR TR T B A R A
PUAE YU S 2 BAE T /BN 10 g/
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m® s AR B T IR E IR AR A LR B Ak
SRR EARRAE N 13 - 15 g/m™ s A AT
WNEEH RKRFEARMA T HFEK LAY HE, B
A S W B S 2B T A5 R R S It A
T 1) F B2 RS 4 o 19 T 2 R R R R LA T R R
RS KA R R LA AR IR 2 Ok, H A R LIk
oA A 2 B

a-JE M BRI DA - A B L K
I8 76 % T A ik v A X B R, 4 S 26,665
22.96% .13.77%.9. 31% .6. 06 % »a~JE 5 . B-7K F+- M
AT BB L WA Y R A K DA R LB A
I TR R IR A A3 . H S IR G AR
(1R)-C+ ) -a-JR M A A1 16 BRAE A b A R 5 5 3
RO BN 22.04%.9.12% 6. 59 % , Hi - B L ER
PRk EUBE AT BE R BRAE A B EE IR A R 2 —,
(IR)-C+)-a- TR M A AT 7T 8 S R W & il 47
Wy s 7 W WU A sk B AR X ek 73. 98 %0, 3
— B3 T BE SR LR Y A By . SR A R
FIUR 24 A Rk X5 DI I 2k R 1) 2 R 1k B3 (WL (=
ik ) S0 38 TS ) 1R — WP R ik 1R 7 5 A At
AT il 41,40 %0, AT RE R HOARRIE B 4 15 A
fik Tkt B R R /N ot B TR 1 R G RS 37,96 %%
A RE A F MR N3, 6- A KE-9-(2-
R I 5 -9-BE SR B 240 b i AR AE 1 B4, AH
Xt & R 39. 86 %, il S H E B A M2 — .
3.2 6MAREAFELZERSERSIN

ARBFFE 3R ] SPME ¥:45 4 GC-MS H AR 43
BT T 6 i fRHAE 26 10 45 2 e 1 o0 b 2 B HLAR X 5
LU 106 Fl 45 A P W B, 32 A A3 A 2 Dy b 0
ENN RN oy L Ik /N N R TS 7/ N B SN
B, 6 P G v 45 Kk B A3 G I B ol 11 —
45 i ASNAHF R R 2 7. 4 A MR 11
Foft L0 5 7 A A A 2 4y L HE R R R
73X 2 ) o 78 Fo Al 5 b Ay gk o 2 kA /N 503 R 1A
RS LI N R 0 o s R (LA - =
PRI M A B A &2, JR 25 1 45 S
BLAT s [ A 6 28 K 1k B4y I 32 43y il 0
X, WA SR E Y RN Z A 7 IR
B4y AR SRS HAT 21 Fh B A ke 2k
FERZE . BRACAT Mk 2 B2 4 & 1 o M B 25 ]
A R WS A R R AR 5 3 A5 & P 4 A
W2 B I E A DB R RBE R . 6
Tl S 2 P 3 25 S 3R AT R R A 3G A AR e

Sy A WGy, B R A 3 A R B AN AR TE]
+ B BE B NG AU e 7R BRAE A M SR L AR AR
DA b R R AEAE XA R WU A
TN EREAET X 4 Fh A G A v AE A e
F 4 D5 P 43 3R A7 000 2 A 43 A, M S A R P A
80 A, e rp A F B M A AU 2 Fif 4 B AR AL AL A
IRk B P I3 B AR 5 B B B B 25 S A A H
FRUER SRS . £ R SPME 454 GC-
MS HARWEGE 5 Fif kAL A 1Y 45 Pk B4y, 508 1
110 sy AL W L KA G 3, Hh ®
B DRy M L D7 R AR X B AR s AR Y R Y
ABND. findlayanum) MA K 5H 14 4,5 Fi A
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) SR Ao I 1) 0 2% 5 B0 R 1 RO A A 22 57

4 iR
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Analysis of Volatile Components in Six Species of Dendrobium
Flowers based on GC-MS

XU Jianwang'?,JIANG Haidu', CHEN Taiguo'*,XIONG Zhongchen', WEI Xiao',
CHAI Shengfeng' ™"

(1. Guangxi Key Laboratory of Plant Functional Phytochemicals and Sustainable Utilization, Guangxi Institute of Botany, Guangxi
Zhuang Autonomous Region and Chinese Academy of Sciences, Guilin, Guangxi, 541006, China; 2. College of Pharmacy, Guilin
Medical University,Guilin, Guangxi,541004 ,China)

Abstract: Dendrobium flowers are distinct in term of external shape,flower structure,color and volatile phy-
tocomponents. To unravel the volatile component consititution with potential beneficial effects on human
health in different Dendrobium flowers, we applied olid phase microextraction (SPME) combined with gas
chromatography mass spectrometry (GC-MS). D. lohohense , D. thyrsi florum ,D. litui florum ,D. parishii ,
D. catenatum and D. shixingense were selected as reprentative materials in this study. Our results showed
that: (1) A total of 106 volatile compounds were identified from 6 species of Dendrobium. The main compo-
nents are terpenes,alkanes, esters, etc,among which, the relative content of terpenoids in D. lohohense was
higher (88.68%); while D. fhyrsiflorum had a higher relative content of alkane components (72.38%).
(2) Decamethylcyclopentosiloxane was ubiquitous in the flower of six species, higher level of which was
found in D. thyrsiflorum ,D. parishii,D. catenatum and D. shixingense , with 22.04% ,25. 86% ,20. 58 %
and 21. 66%. (3) The amount of a-pinene,f-phellandrene and D-limonene in D. lohohense flowers were rela-
tively abundant, with 26. 66 % ,22. 96 % and 13. 77 % . respectively. The relative content of basil in D. litui-
florum reached 73.98%. In summary, compositions and contents of volatile components in six species of
Dendrobium flowers are different, and individual Dendrobium has characteristic volatile components, which
may be one of its unique sources of aroma. The results of this study are of reference value for the breeding of
fragrant Dendrobium species and the development of derivative products.

Key words: Dendrobium f{lower, volatile components, solid phase microextraction, gas chromatography-mass

spectrometry
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