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[ Abstract | Objective: In order to analyze the volatile constituents in cultivars Senshan 1 and the other
11 Dendrobium officinale fresh flowers, and identify of aroma chemical composition. The volatile components
compared the in different D. officinale flowers, should be used as an indicator to provide a theoretical reference for
D. officinale strain evaluation. Method: Extract and analyze the volatile components through head space solid
phase micro-extraction (HS-SPME) and GC-MS, and then through SPSS 18. 0 software to judge distance kinship
using the volatile components in each D. officinale flowers. Result; The main compounds include terpenes,
esters, aliphatic, aromatic compounds, various types volatile components appeared differences among 11 families of
D. officinale flowers. The cluster analysis results based on close kinship families are relatively close in properties
and composition of the volatile components, then the 11 families Dendrobium should divided into three categories
according to kinship clustering. Conclusion: The advantage of solid phase micro extraction technology ensure the
full content material content and reduce the loss of volatile substances. And at the same time take advantage of the
volatile chemical composition and phylogenetic relationships can also provide theoretical reference for D. officinale
hybrid breeding and strain evaluation.
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Table 1 Agronomic trait of 11 Dendrobium officinale families
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LR F W BEITEAE (SETFAEE 24 h ) o Horp 11 A
WAHEGHEAR FERA THEAMELE A
X SRR R K T AR IR PR WL R 1 A BT
HHALHAT,78 x69 Fl 6A x 2B E 43 i 1
WL T A A R A e, HWE fE £
TR A R L A R A 1SQ™ R 5 AR €
T -0 3 6 A (B DY AT A GC-MS HE FIAR, 36 H
Thermo Scientific™ ) ; SPME/PDMS [ #H {3k #% Hit s
LA 4E (100 wm, 2235 B 22 3 A FR A A
A7) o

2 HEEER

2.1 SPME £ R F [ AH A B (SPME ) 77 5%
B 6 26 i FR A P B o T A R AT e A
Z Bl LT A R RE T 5% A %o 4 M 4 1 43 BT A 3K
KB FE M, R T8k Bz A k48 B a3 19 29 A R A
L) SPME ZEBUAS o K i Ak B BR80T 6 R 42 1)
Bz A e AR 10 25 A 20 mL TH 25 ) b, %5 B,
100 pm ZEBULF 245 F 08 T WM 45 min, f## B7 I8 B2
250 °C LB A ] 10 min, BRIRGEFEIG , 2 BUAF4E 75
B GC gEFE T 250 °C F %4k 10 min,

No. HEAE FEHE

1 30 x 83 A T R, ZE AN, RIS L IE IR D TR
2 83 x 34 BB ZEBOHL, MR LG AR 0 TR B

3 17 x30 R R, ZE SR AN, KNG R B R RO
4 17 x 71 HBCE, ZRBOML, MR R HBR K R IR B IR0 TR B

5 69 x91 BB, ZE RO R ELR A AR B RO R

6 70 x91 HETIE S22 (MU PNIER SIS Ae O VY- a )

7 78 x 68 BREE ZEHBOH R LR K B B RO B

8 78 x 69 BB, AR, R B R RO R

9 78 x72 5 2L P AR R TR RS AR TR R B AR
10 78 x76 B 2R A R SRR R/NGE L BRI A
11 6A x2B BB, ZEBOHL, R BRI AE R RO TR AL

2.2 GC-MS /3 Hi&fF  GC &4k % A TR-5MS £
PR AR (0. 25 mm x30 m,0.25 wm) , FE#E O
JiE 250 C {2 i B 250 °C s FHERR 7 9 46 A iR
40 °C %45 2 min, L3 °C-min 'F+F 200 C {15
3 min, %k 5L 5 °C -min "' F+ % 280 C ,{4+F 10 min;
B WA AR (4 E =99.99% ), F# 0.9 mL -
min ", RO SRR

MS Z&02h ETHLESIR , B B RE i 70 eV, 8 T BRI
J¥ 200 °C B RE 40 C L H 2 250 C, T i
HIVEE R m/z 40 ~500, 5 3 scans-s ', SR kR
e 2.5 ~75 min,

F A IE A o8 K LD R A, AR R IR B A GC-
MS AR ID S Cg ~ Gy &5 TE e K8 1Y 08 B3 B 8], F:
FHL M THR A K34 4 70 19 Or B 45 80 RTL RI =
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Table 2 Volatile composition of Dendrobium officinale flower

P \ R RS
Noo e S fi] (AL R S ez T LS Sp st I
/min Bt GR/% s RN it

1 954 10.21  JEJS 1R-a-pinene CoHyg 136 4.27 4. 64 0.51
2 1006 12.43  B-/K7# B-phellandrene CoHyg 136 0. 69 0. 80 0. 62
3 1084 16.00  FF#EKS D-limonene CoHg 136 0.30 1.03 0.61
4 1087 16.17  Fgli & cineole C,oH,; 0 154  16.83 12.72 0.45
5 1160 19.50  F5HEfE a-linalool C,oH,;s0 154 - 0.74 1.22
6 1162 19.60  1E %% dodecane C,,Hyg 170 0.88 2.03 0.30
7 1203 21.45  HIFFEEREE isocyclocitral CpH, 0 152 0.19 0. 60 0.50
8 1266 24.41  a-FA M p-menth-e-en-ol CoH 0 154 - 4.07 1.58
9 1304 25.89  2-¥2 LA Z exo-2-hydroxycincole CoH,;s0, 170 0.25 0. 84 0.33
10 1342 27.80  3,5-" W4 L % 3, 5-dimethoxytoluene CyH,,0, 152 - 0.21 3.32
11 1368 28.56  IF 1+ =4%¢ n-tridecane C 3 Hyg 184 0.89 1.04 0.29
12 1428 30.99 TN menthol C,5H;,0 228 0.72 0. 86 0.26
13 1441 31.48  1,13-1 = tridecanedial C3H,,0, 212 0.34 0.49 0.38
14 1450 31.83 RILE TS geranyl isovalerate C,5Hy 0, 238 0.37 0.70 0. 40
15 1455 32.04  2-T 3-2-3W 2-butyl-2-octenal C,,H,,0 182 1.05 0.92 0.41
16 1459 32.18  IF+—4%¢ undecane CeHy, 224 0.96 1.15 0. 64
17 1475 32.82 44 WM faresene C,sHy, 212 0. 67 0. 90 0.34
18 1479 32.98  IF DUk tetradecane C, Hy 198 0. 84 1.55 0.57
19 1457 33.23  AH: 5 methyl cinnamate C,oH,00, 162 - 0.75 1.28
20 1489 33.37 NGB 48 B i) hexahydropseudoionone CyHy0 168 0. 43 0. 64 0. 45
21 149 33.65 KW ( +)-longifolene C,sH,, 204 0.55 0.78 0. 64
22 1504 33.93  a-MIAH cedr-8-ene C,sH,, 204 0.48 0.72 0.49
23 1514 34.31  B-¥% 4 B-ionone C3Hy 0 192 0.35 0.36 0.19
24 1536 35.12  AEHAE 2-methylhexadecan-1-ol C,,H;s0 256 0. 84 1.52 0.38
25 1544 35.41 A% ohytane CyoH,, 282 0. 67 1.77 0. 84
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I WX R 1A
Noo ey P et 4 el BT LS gt —
/min Bk EHE/% gy 0N
26 1590 37.13  1E-| fidE n-pentadecane C,sHsy, 212 0. 84 1.12 0.32
27 1600  37.55 2,6- T 3% H B} butylated hydroxytoluene C,sH,,0 220 2.31 4.54 0. 44
28 1702 41.08 1E+7SkE n-cetane CigHsy 226 0.52 1.01 0.29
29 1729 42.01  FHFAEE cedrol CsHyO 222 4.67 3.61 0.41
30 1751 42,72 | heptadecane Cyy Hyg 240 1.15 0.97 0.37
31 1772 43.45  7NJK 4B KEE hexa-hydro-farnesol C5H;,0 228 0.29 0.38 0.32
32 1789 43.99  2-F 34 S KEfE 2-nethylhexadecan-1-ol C,,Hy;s O 256 2. 14 0.45 1.57
33 1795 44.21  1E+JUEE 1-nonadecanol CyHyO 284 2.23 0. 46 1.52
34 1814  44.82  iF+JukE n-nonadecane C o Hayg 240 3.28 2.37 0.37
35 1823 4509  2,4,4,6,6,8, 8- B 1T 2,4,4,6,6,8,8 CyHy, 24 0.26 0.52 0.76
heptamethyl-1-nonene
36 1839 45.6 1,2,3-=H 3A-[ (1E) ]-1-N M F£ 2% 1,2, 3-trimethyl4-  C¢Hyg 210 0.99 0.67 0.42
[ (1E) ]-1-propenyl ] naphthalene
37 1862 46.32 & H:ZEME 2-hexyl-1-decanol C¢H;3, 0 242 0.49 0. 40 0.41
38 1886 47.08 3-M3E-Z Z4 6-1 74 3-methyl-Z, Z4 6-hexadecadiene  Cyy Hy, 236 1.36 0. 69 0.43
39 1933 48.55 2,6,10-=H K+ 4% 2,6, 10-trimethyltetradecane €, Hyg 240 1.10 1.20 0.69
40 1961  49.37 PIEEMR S NER tetradecanoic acid, 1-methylethyl ester C;;H3,0, 270 0.41 2.44 0.54
41 2081  52.89 FEMEMRH I palmitic acid, methyl ester C,;H,,0, 270 1.70 0.58 0.65
42 2125  54.13 4RI T dibutyl phthalate €, Hy, 0, 278 1.15 1.62 0.65
43 2264 58.35 1l #7 1-docosanol CpH,O0 326 0.34 0. 44 0.76
44 2279  58.83 JHERH G oleic acid, methyl ester €,y Hy 0, 296 5.43 1. 46 0.93
45 21287 59.08  JZiHRH iR elaidic acid, methyl ester CoH30, 296 10. 88 2.61 0.74
46 2310 59.78 12, 15-+ )\ Bk — K B2 B lE 12, 15-octadecadiynoic acid  C,9Hj, 0, 290 2.82 0. 80 0.92
methyl ester
47 2338 60. 5 9-4B PN % -T- 2 H 5 methyl 9-( o-propylphenyl) nonanoate CyH50, 290 0.95 0.23 1.54
48 2481 63.91  JF& erucic acid C,,Hy, 0, 338 0.19 0.43 0.52
49 2508 64.49  1E —+—#%E n-heneicosane Gy Hy, 298 0. 67 0.52 0.28
50 2633 66.71  1E -+ PU%E n-tetracosane C,, Hyy 338 0. 64 0.41 0. 40
51 2757 68.66 iF /U n-octacosane Cos Hsg 394 0.79 0. 44 0.78

MCBR B A fHE AL RE A rh 3L M5 I ST AN A
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Table 3 Volatile composition types of 11 families of Dendrobium officinale flower %
P& CE N pSECIN EEtEE ST I 107 1 [l 75 I RV 53 B
83 x 34 22.01 53.52 2.82 4.77 20. 69 6.41 2.41 81.39
30 x 83 19.58 46. 41 2.69 4.73 24.36 7.57 2.12 77.62
17 x 30 11.30 21.16 3.95 6. 49 36.52 8.59 6.81 70. 98
17 x71 21.98 29. 62 2.70 6.35 30. 01 8.40 6. 86 72. 84
69 x91 6.51 8.71 5.70 8.45 47.175 20.73 5.23 70. 14
70 x91 14. 10 22.39 4.01 6.59 34.52 12.71 7.20 70.7
78 x 68 12. 86 23.62 3.04 5.28 36. 87 11. 80 6.70 72.47
78 x 69 7.38 14. 08 5.32 8.41 33.06 9.79 3.38 58.93
78 x72 8.01 16. 33 5.84 8.75 33.59 10. 45 6.25 64.92
78 x76 7.39 29.50 4.97 7.06 32.33 10. 57 3.58 72.47
6A x2B 15.38 21.46 7.08 11. 16 31.88 7.79 6.76 71.26
S 13.32 26.07 4.37 7.09 32.87 10. 44 5.21
s 2 2.27 1.95 2.91 3.62 4.72 2.68 2. 66
6 FRER B G g | 5 10 1s 2 =
A Ok WA 30x83
& 2 2
Y 2 : 17% 71 I
g o . 70x 91
o I (R NP | S
. 3 Z z 1N 1201717 : 78 % 69
83x34 30x83 17x30 1771 69x91 70x91 78x68 78x69 78x72 7876 6AX2B 17% 30
R 78 % 68
78x72
B2 UARREXBANE 22;"
x 91
Fig. 2 Compounds proportion of 11 families of Dendrobium
officinale flower B3 NANEEAMKREBESN
Fig. 3 Cluster diagram of 11 families of Dendrobium
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