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Volatile Components in Flowers of Dendrobium officinale, D. hercoglossum
and Their Hybrids

YAN Peipei, ZHOU Jianjin, YE Wei, JIANG Jinlan", WANG Peiyu

(Sanming Academy of Agricultural Sciences, Sanming 365000, Fujian, China)

Abstract: To clarify the changes in volatile components of Dendrobium officinale, D. hercoglossum and their
hybrid strains (14L-3, 14L-6, 14L-7 and 14L-9), their flowers were detected by static headspace combined with
gas chromatography-mass spectrometry (GC-MS) technology. The results showed that there were 81 volatile
components detected, including olefins, ketones, aldehydes, and alkanes. Among them, there are 23 compounds in
D. officinale, 12 in D. hercoglossum, 21 in 14L-3, 33 in14L-6, 23 in 14L-7, and 35 in 14L-9. The main component
in D. officinale flower was a-pinene, and that in D. hercoglossum was 2-pentadecanone. a-Pinene was the main
component common in the four hybrids. The parents and hybrids contain hexanal. The hybrids 14L-3, 14L-6, and
14L-9 had high similarity with the female parent D. officinale in the order of 14L-3>14L-6>14L-9, they are quite
different from the male parent D. hercoglossum. 14L-7 has the most balanced similarity with the parents.
Therefore, these would provide guidance for breeding of Dendrobium.
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Fig. 1 Flowers of parents and hybrids of Dendrobium
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Table 1 Volatile components of Dendrobium flowers
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2.75%- 0.99%- 22.36%F1 1.09%, & A1 MY 1.84%.
BRAZE. W2R4h, 14L-6 MIEESR (5 30.42%, 14L-7 [
M2 13.13%, 14L-9 HIEE2E 5 24.12%.

81 M E 7, 6 Fh(bk R) A e A B
IECE, SEAYEARMEREARHEN ECES S
439N 0.85%F1 1.9%, 1F CLEE th 8k i A1 it Fl S
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93.04%, 14X 14L-3. 14L-6. 14L-7 Al 14L-9 3%
BIXPFRFIEE RS, B IN a-J6HE, FXT
EEA N 73.61%. 54.03%. 37.85%F1 57.13%, 2-

e CAS & e AHX & & Relative content /%

No.  CASNo. Compound DO DH 14L-3 14L-6 14L-7 14L-9
1 66-25-1 IECU% Hexanal 0.85 190 2.18 0.84 13.13 0.89
2 78-70-6 FA%EE Linalool - - - 007 - -
3 80-56-8 a-JEf o-Pinene - - - - 6.32 1.41
4 98-55-5 a-FAJHEE a-Terpineol - - - 9.27 - 1.94
5 99-84-3 SiHEAT-1(7),3- —J% Cyclohexene,4-methylene-1-(1-methylethyl)- 0.18 - - - - -
6 99-85-4 y-FA M y-Terpinene 034 - 0.51 025 - 0.27
7 108-88-3 2% Toluene - - 0.18 - - -
8 123-35-3  AHE p-Myrcene - - - - - 0.81
9 127-41-3 a-3% 2l a-Tonone - - - 0.10 - 0.11
10 127-91-3  B-JR)fi B-Pinene 2.61 - 1.44  3.00 - 1.66
11 138-86-3 XK Limonene - - 0.24 - - -
12 464-17-5 1,7,7-=HXA[2.2.1]B-2-4% Bicyclo[2.2.1]hept-2-ene, 1,7,7-trimethyl- - - - - - 0.08
13 470-82-6  FiHiHEE Eucalyptol 219 - 339 2069 043 18.77
14 471-01-2  3,5,5-=HHE-3- 2 C4f-1-F 3-Cyclohexen-1-one,3,5,5-trimethyl- 1.84 - - - - -
15 471-84-1  7,7-ZHIFE 2T HE-XUA[2.2. 1] Bk - - 0.20 - - 0.66

Bicyclo[2.2.1]heptane,7,7-dimethyl- 2-methylene-

16 489-40-7  (-)-a-H =M 1H-Cycloprop[e]azulene,1a,2,3,4,4a,5,6,7b-octahydro- - 034 - - - -

1,1,4,7-tetramethyl-, [1aR-(1aa,4a,4ap,7ba)]-

17 493-08-3 3,4- & -1H-ZEFFNLE 2H-1-Benzopyran,3,4-dihydro- - - - 0.04 - 0.06
18 499-97-8 1-VF F 3-4-(1- L 2333 Ot Cyclohexane, 1-methylene-4-(1-methylethenyl)-  0.08 - - 0.10 - -
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4J:3% (Continued)

s CAS & W AEX & Relative content /%

No.  CASNo. Compound DO DH 14L-3 14L-6 14L-7 14L-9
19 502-61-4 a-1:Wef% a-Farnesene - 1.83 355 144 550 181
20 502-99-8 a-T#))f 1,3,7-Octatriene,3,7-dimethyl- - - - 0.47 - -
21 508-55-4 y-J" i # 4% p-Patchoulene - 0.79 - - 3.40 -
22 514-51-2 4,7-I H1 2, 1,2,3,4,5,6,7,8- )\ 2(-1,4,9,9-V0 1 - [1S-(10,40,70)]- - 025 - - - -

4,7-Methanoazulene, 1,2,3,4,5,6,7,8-octahydro-1,4,9,9-tetramethyl-,[ 1S-(1a,4a,7a)]-

23 536-50-5 1-(4-FAFE 2R RL)-1- L Benzenemethanol,a,4-dimethyl- - - 012 007 - -
24 554-61-0 2-#Jfi 2-Carene - - - - - 0.09
25 555-10-2 3-5 A 2E-6-TE A %E-1-FR V) B-Phellandrene - - 0.33 - - -
26 562-74-3 4-i {7 Terpinen-4-ol - - - 0.19 - 0.15
27 586-62-9 it d 4 Cyclohexene,1-methyl-4-(1-methylethylidene)- 0.22 - 0.28 0.17 - 0.09
28 586-63-0 3-HE-6-(1-F 2 2.0 )38 Ol Cyclohexene,3-methyl-6-(1-methylethylidene)-  0.13 - - - - -
29 593-08-8 2-+=%ifi 2-Tridecanone - 0.73 - - - -
30 629-66-3 2-+ /bl 2-Nonadecanone - - - - 2.10 -
31 765-46-8 12[2.415%-4,6- ) Spiro[2,4]hepta-4,6-diene - - 0.08 - - -
32 821-55-6 2-F:fi 2-Nonanone - - - 0.11 - -
33 928-95-0 2-Cfi-1-B%,(E)- 2-Hexen-1-ol, (E)- 0.20 - - - - -
34 934-23-6 2-FJE-1H-IE% 1H-Purine,2-methyl- - - - 0.06 - 0.03
35  934-33-8 8- £:-9h-ME4  1H-Purine,8-methyl- - - - 0.04 - -
36 1079-01-2 6,6-— XA PE-2-Ifi-2- LR H e Myrtenyl acetate - - - 0.04 043 0.06
37 1405-16-9 ] %% Patchoulene - - - - 1.20 -
38 1758-88-9  2-ZIEXF HIZE Benzene,2-ethyl-1,4-dimethyl- - - 1.47 - - -
39  1888-90-0 3-WEFZEIA O 3-Methylenecyclohexene 1.42 - - 2.23 - 1.05
40  2345-28-0  2-1-TikHH 2-Pentadecanone - 9304 265 078 2026 098
41 2566-57-6 X [4.1.0]p¢-4-/% Bicyclo[4.1.0]hept-2-ene - - - 1.02 - -
42 2867-05-2 XUIA[3.1.0] 2-2-45,2- F FE-5-(1-F 3 2. 55%) - 1.94 - 0.79 045 045 041

Bicyclo[3.1.0]hex-2-ene,2-methyl-5-(1-methylethyl)-

43 3338-55-4  13,6-F )\ =5 3,7- S HI-, (2)- 020 - 023 - - 0.48

1,3,6-Octatriene,3,7-dimethyl-,(Z)-

44 3387-41-5 #2M% Bicyclo[3.1.0]Thexane,4-methylene-1-(1-methylethyl)- 1.12 - 0.14 - 1.26  0.09
45 3642-22-6 6-F FHEEXUIR[3.2.0] B¢t Bicyclo[3.2.0]heptane, 6-methylene- - - 0.22 - - -
46 3691-11-0  5-RIANM J-Guaiene - 042 - - - -
47 3691-12-1 a-TRIAM a-Guaiene - 0.08 - - - -
48  3779-61-1 (3E)-3,7- - FJE3¢-1,3,6- =M trans-p-Ocimene - - 0.23 - - -
49 3999-06-2 K ke -2-Bd - Tmidazo[1,2-a]pyridin-2(3H)-one - - 0.10 - - -
50  4104-56-7 3-(2-HEEHFE)-1-2A 2 Jfi Cyclohexene,3-(2-methylpropyl)- - - - 0.05 - -
51 5986-38-9 2,6- W FE-5,7-3% " J#-2-FF 5,7-Octadien-2-ol, 2,6-dimethyl- - - - 0.09 - -
52 5989-27-5 D-F7i M D-Limonene 3.07 - 1.63 1.50  0.65 2.55
53 6831-16-9  LYEE-9-#f (-)-Aristolene - - - - 049 -
54 6901-97-9 3-TJ5-2-1, 4-(2,6,6- = H FE-2-3F ©UJ5-1-5)- _ . _ 026 - 0.12

3-Buten-2-one,4-(2,6,6-trimethyl-2-cyclohexen-1-yl)-

55 7785-26-4 ()-0-JRNf (-)-a-Pinene 78.10 - 73.61 3193 2626 17.77
56  7785-70-8 (+)-0-JRMi (+)-a-Pinene - - 126 22.09 11.59 39.36
57 13062-00-5  (Z2)-y-¥% 2l (Z)-1-Methyl-4-(6-methylhept-5-en-2-ylidene)cyclohex-1-ene - 0.40 - - - -
58 13466-78-9  3-%J% 3-Carene - - - - - 2.80
59 13474-59-4  (1S,5S,6R)-2,6-_ F Fk-6-(4- FF 5E-3- )R J5-1-35) XOR[3.1. 1] BE-2-J o011 _ _ _ _ i

trans-a-Bergamotene

60  13475-82-6  2,2,4,6,6-TLHHEPEkt Heptane,2,2,4,6,6-pentamethyl- - - - - 093 -
61 13877-91-3 ¥4 B-Ocimene - - - 022 - 0.20
62 17334-55-3 &) 1H-Cyclopropa[a]naphthalene,la,2,3,5,6,7,7a,7b-octahydro- B B 011 B B B

1,1,7,7a-tetramethyl-,[ laR-(1aa,7a,7aa,7ba)]-

63 17699-16-0  (2R,5R)-2-F3-5-TJ5-2-F WHFR[3.1.0] Tt -2- K% - - 008 - - -

Bicyclo[3.1.0]hexan-2-ol, 2-methyl-5-(1-methylethyl)-,(1a,2a,5a)-

64 18172-67-3  (-)-B-WEME (-)-p-Pinene 123 - 246 157 - 1.36

65 18675-34-8  Hi A& Neodihydrocarveol - - - - 0.42 -
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4J:3% (Continued)
o CAS & e AEX & Relative content /%
No. CAS No. Compound DO DH  14L-3 14L-6 14L-7 14L-9
66  25144-05-2  Jiii-2-FHE-FALEE Cyclopentanol,2-methyl-, cis- 0.14 - - - - -
67  27129-87-9  3,5- - HIEIEFEE Benzenemethanol,3,5-dimethyl- - - 0.15 - - -
68  29021-37-2 5T HA,2-JEMi-10-2E0K Isobutyric acid,2-pinen-10-yl ester - - - - 0.57 -
69  31502-14-4  x-2-T:Jf-1-FE 2-Nonen-1-ol, (E)- 0.08 - - 0.05 - 0.03
70 36262-09-6  4BiAH-2,4(10)- 4% Bicyclo[3.1.0Jhex-2-ene, 4-methylene-1-(1-methylethyl)- 0.87 - 1.75 006 058 0.04
71 36431-72-8  FKURLE 1-Oxaspiro[4.5]dec-6-ene, 2,6,10,10-tetramethyl- - - 043 075 2.09 056
72 54868-40-5  (4S4aR,6R)-4,4a- — FFHE-6-(-1-H5-2-25)-1,2,3,4,42,5,6,7- )\ A% (4S4aR,6R)- ~ - - - 064 -
4,4a-Dimethyl-6-(prop-1-en-2-yl)-1,2,3,4,4a,5,6,7-octahydronaphthalene
73 56348-21-1  3,3,7,7-I0 F -5 (2- B 1- P - 1-95) = FR[4.1.0.02,4] P bt - 0.110.07 - 062 -
Tricyclo[4.1.0.0(2,4)]heptane, 3,3,7,7-tetramethyl-5-(2-methyl-1-propenyl)-
74 61227-89-2  5,6-%% " J#-3-4R, 5,7- . £.%E- 5,6-Decadien-3-yne,5,7-diethyl- - - - - 0.68 -
75 62181913 (1R3SA4R,S5S)-1-53: 7 Hk-4- I AL XUIA[3.1.0] CL-3- Bk 2 B G-rel- - - - - - 006
(1R,3S,4R,5S)-1-Isopropyl-4-methylbicyclo[3.1.0]Thexan-3-ylacetate-rel-
76 75659-63-1  3,5- " HIELIEPMZ 3,5-Dimethylamphetamine - - - - - 0.02
77 92760-25-3 1,3,3-= B3 25 Z XA [2.2.2] 3 -5-/ 2,3-Dehydro-1,8-cineole 3.17 - - - - -
78 1000104-20-1 Jiii-(-)-2,4a,5,6,9a-7N%-3,5,5,9- P4 F BE(1H) 2L 2R B0 - 0.12 - - - -
cis-(-)-2,4a,5,6,9a-Hexahydro-3,5,5,9-tetramethyl(1H)benzocycloheptene
79 1000141-73-2 9,10-FF & WE/IEHR-4,8- L BEFFPELE [ c]WiR-1,3- i, 7S &4k, (Bar,4- L ,8- - - 0.11 - - -
A, 8a-JIfi =X, 9.xi.,10.xi.)- 9,10-Epoxy-4,8-ethanocyclohepta[c]furan-1,3-dione,
hexahydro-, (3ar,4-trans,8-trans,8a-cis,9 xi.,10.xi.)-
80  1000411-59-6 FAiHEE Terpineol - - - - - 3.23
81  138530-45-7 k&Il Myrtenyl angelate 0.23 - - - - -
- K. DO: R Ffih DH: S Fifite
—: No detected. DO: Dendrobium officinale; DH: D. hercoglossum.
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Fig. 2 Contents of volatile components of Dendrobium flowers. DO: Dendrobium officinale; DH: D. hercoglossum.
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Fig. 3 Relation of aroma components among Dendrobium flowers
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