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Abstract; In order to understand the volatiles in flowers of Dendrobium moniliforme, the constituents and relative con-
tents in different florescences and flower parts of the yellow-green flower color of D. moniliforme were determined by solid
phase microextraction (SPME) and gas chromatography coupled with mass spectrometry ( GC-MS), and the volatile
components of three kinds colors of D. moniliforme were also compared by analyzing the constituents and relative contents
determined in flowering stage. The results showed that there were 59 volatile compounds identified at four flowering stages
of the yellow-green flower color of D. moniliforme, and the flowering stage was the most complicated stage because there
were 41 volatile compounds. These compounds belongs to alkenes, aromatic, nitrogenous compound, esters, alcohols,
alkanes, aldehydes and ketones. The relative contents of 1R-a-pinene was more than 27% , which was the highest among
all compounds at four flowering stages; During the first flowering stage and flowering stage, there were another six com-
pounds including cis-linaloloxide , B-phellandrene, limonene, 3,7-dimethytl-1,3,7-octatriene,, ( 1S-cis)-4,7-dimethyl-1-
( 1-methylethyl ) -naphthalene, 1,2,3,5,6,8a-hexahydro and 3,7-dimethyl-1,6-octadien-3-ol-acetate, and their relative
contents was the highest; The relative contents of ylangene was more than 5% during bud stage, and disappeared during
declining stage. Thus, the eight compounds were the major volatile components or the characteristic constituents for
D. moniliforme. There were 27 components identified in petals and 17 in gynandrium. In petals and gynandrium, the rela-
tive content of alkenes compounds was the highest, 74.16% and 79.06%, respectively. And the petals were probably the
most important part that could influence the volatile releasing. There were about 40 components identified in the flowering
stage of three colors of D. moniliforme, differently. And there were 25 common constituents existed in three colors of

D. moniliforme. Alkenes was the most important compounds for D. moniliforme. This plays an important role for aromatic
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cultivar breeding and essential product development of D. moniliforme.
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Note: A1-A4. Four flowering stages of the yellow-green flower color of Dendrobium moniliforme Al. Bud stage; A2. First flowering stage ;

A3. Flowering stage; A4. Declining stage. B. White flower color of D. moniliforme; C. White with light purple flower color of D. moniliforme.
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Table 1 Changes of the main scent compositions and relative content in Dendrobium moniliforme
with yellow-green flower color during blooming
o i
Relative content (%)
o) iy a]
Qi 1 AN R C p
No. Reéi?nl;mc 14 44 Bk Compound name T3] A ER] AL 2
Bud First flowering Flowering  Declining
stage stage stage stage
1 1.207 N-FIEDK 2 — — — 0.57
N-methyl-2-phenylethanamine
2 1.243 L-G B i — 0.19 0.16 —
L-alaninol
3 8.285 oA — 0.36 0.69 —
2-methyl-5-( 1-methylethyl) -bicyclo [ 3.1.0 ] hex-2-ene
4 8.462 (E) -B-% ¥ — 0.79 — —
(E)-3,7-dimethyl-1,3,6-Octatriene
5 8.502 (IR) -(+) -a YR K 38.06 31.84 27.61 55.81
1R-a-pinene
6 9.906 Mt — — 1.54 —
4-methylene-1-( 1-methylethyl) -bicyclo [ 3.1.0 ] hexane
7 9.924 Uk EE 2.98 0.85 1.90 —
4-methyl-1-( 1-methylethyl) -bicyclo [ 3.1.0] hex-2-ene
8 10.004 B-IR I 4.55 4.29 2.86 —
B-pinene
9 10.488 B-IK I — 2.37 5.89 —
B-phellandrene
10 10.581 2-TN HE i — — 0.48 —
2-propyl-pyridine
11 10.594 TRt — — 0.94 —
2-cyano-acetamide
12 10.612 H R — 1.60 2.59 —
B-myrcene
13 10.688 =Rl — — 0.61 —
1,7,7-trimethyl-tricyclo [ 2.2.1.0(2,6) ] heptane
14 11.692 AT B — — — 0.31
1-methylene-4-( 1-methylethenyl ) -cyclohexane
15 11.7 TP — 6.13 5.13 —
Limonene
16 11.82 fia) Y2 e — — 0.27 —
(-) -a-( 1-aminoethyl ) -m-hydroxy-benzyl alcohol
17 13.593 -5 45 e 2 A ) 13.08 12.25 10.34 —
cis-linaloloxide
18 13.677 1, N-Z -4l JE -2 A R — — — 0.20
1, N-dimethyl-4-nitro-histidine
19 13.735 - J - (4-HT -3 00 5 ) 30 S0 B 3.97 — — —
a-Methyl-a-[ 4-methyl-3-pentenyl ] oxiranemethanol
20 13.993 i — 10.83 2.85 —
3, 7-dimethytl-1,3,7-octatriene
21 14.05 LRI — — 7.44 —
3, 7-dimethyl-1, 6-octadien-3-ol-acetate
22 16.378 WT R — 1.84 1.32 0.24
Cyclobutanol
23 16.395 2,2,6- =W -6- £ A 2 U S -2 H-WE i -3- B — — 1.83 —
2,2 ,6-trimethyl-6-ethenyltetrahydro-2 H-Pyran-3-ol
24 16.444 2-FAE-5-HFE O b — — 0.48 —

2-hexanamine-5-methyl-acetamide
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Relative content (% )
P {88 B[]
L A .

No. Mo tme LA Compound name AW WM RN e
Bud  First flowering Flowering  Declining
stage stage stage stage

25 17.36 J3-W(1-FREEE L) 1, 3- 3R 0 — 3.76 — —

3 bis( 1-methylethyl) -1,3-cyclopentadiene
26 17.364 1-(2,4- " HAERIL ) 25 — 1.10 — —
1-(2,4- dlmcthylphenyl) ethanol
27 17.368 1-(o-( -4 MIBESE ) R0 F 3k ) 2 SE A Rk — — 0.59 —
1-[ a-( 1-adamantyl ) benzylidene ] thiosemicarbazide

28 17.377 3-FHA-1,7,7-ZH A [2.2.1] BEbe-2-FR — — 2.04 —

3-diazo-1,7,7-trimethylbicyclo [ 2.2.1]heptan-2-one

29 17.386 2,7,7-= W EE- XA [3.2.0] BE-2-% -6- — — 1.13 —

2,7,7-trimethyl-bicyclo [ 3.1.1] hept-2-en-6-one

30 17.395 5-% S g — — 1.30 —

5-aminoisoxazole
31 17.413 L HE R B — — 2.05 —
(18)-,4,6,6-trimethyl-bicyclo [ 3.1.1 ] hept-3-en-2-one

32 20.273 3,6- R H-9-(2- K H 2 —R) -9-Z5 — — — 18.61
3, 6-dimethoxy-9-( 2-phenylethynyl ) -fluoren-9-ol

33 20.296 4-(4-FK) -2,6- IR FLnknE 3.77 2.17 1.05 —
4-(4- chlorophenyl) -2,6-diphenylpyridine

34 21.748 a-fAARM [3R] (3a,3a.B8.,78,8a.a) ]-2,3,4,7,8, 8a-hexa- — — 4.52 —

hydro-3,6,8, 8—tetramethyl—lH—3a 7-methanoazulene
35 21.762 (1S-cis)-4,7-— W HR-1-(1-FFH23)-1,2,3,5,6,8a-NEAZE — 6.86 3.47 —
(1S-cis) -4, 7—d1methyl 1-( 1-methylethyl ) -naphthalene, 1 2 3,5,
6, 8a-hexahydro

36 21.766 P =X 9.14 3.95 2.42 —
Ylangene

37 21.77 -3, 4-ZH I IE LG 4.21 — — —
a, 3 ,4-trimethyl-benzeneethanamine

38 21.806 3- TR EEORIE — — 0.18 —

3-phenyl-piperidine

39 21.868 o-BE VB i I — — 0.39 —

a-cubebene

40 21.89 N-FP K-5- Y 4= L H-03( W3- 2L i — 3.50 0.19 —

5-methoxy-3-( 2-methylamino ) ethyl-indole

41 21.89 ] EL A — 3.95 — —

Copaene

42 23.778 3,5- LR — — 0.66 —

3,5-dimethylamphetamine

43 23.938 2-FFEARTER-3,7- P H-1, 6-2F I -3-FEE R — — 0.32 —

2-aminobenzoate-3 ,7-dimethyl-1, 6-octadien-3-ol

44 24.631 B-EEE M — — 1.10 —

B-cubebene

45 24.698 2255 [1,3] -5 5k-8- H A 2k S - 3- il k- - 2H- 2R 14.21 — 0.79 —

2-benzo [ 1,3] leXOl 5 yl 8-methoxy-3-nitro-2H-chromene

46 25.617 0 T - A G 0.76 — — 6.08

Tetramethyl-phosphorocyanidic diamide

47 25.621 1-(4-MERESE ) -Ji5 3E- 2. 6¢ — 0.43 0.12 —

1-(4-pyridinyl ) -ethanone-oxime

48 25.63 2,4- "B 2.38 — 0.88 —

2 ,4-dimethylamphetamine
49 28.25 4P L2 = 9 R R — — — 2.23

4-methylpentylester-2-trifluoromethylbenzoic acid
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L 158 1] Relative content (%)
JJT]\;;? Relair'l time A2 FR Compound name pi i LATE AL FETEL
(min) Bud First flowering Flowerin Declining
g g g
stage stage stage stage
50 28.303 B 2R -3- = R AR T R — 0.48 — —
Undec-2-enyl ester-3-trifluoromethylbenzoic acid
51 28.629 2-( A RE-1-2E ) -N-( 1- 8 Wike-1 3 23k ) -2 1.05 — — —
2-( adamantan-1-yl) -N-( 1-adamantan-1-ylethyl ) -acetamide
52 29.422 LH-IEF:(9,10-D) Bkmk-2-Jiz — — 0.36 —
1 H-phenanthro [9,10-d ] imidazol-2-amine
53 33.531 LA Al R — — — 0.23
1-(3-chlorophenyl ) -2-( (1, 1-dimethylethyl ) amino ) -1-propanone
54 33.562 2(5H) -WEWY TR — — 0.22 —
2(5H) -thiophenone
55 34.252 2-[ (2-HHEZRIE ) WP B4 3L ] I 0.68 — — —
2-nitro-diaminomethylidenhydrazone-benzaldehyde
56 36.384 2, 4-ZFF Wk — — 0.20 —
2,4-dimethyl-benzo [ h]quinoline
57 36.623 L2 HE N, N-— 1 3k 2 B i — — 0.15 —
Ethyl methyl N, N-dimethylphosphoroamidate
58 36.629 [ — — — 5.97
Hexanedioic acid,1,6-, bis(2-ethylhexyl) ester-hexanedioic acid
59 36.717 8-PidE+ Tk — — — 8.95
8-heptyl-pentadecane
it 98.84 99.54 99.06 99.2
e =" TR AR, T,
Note: “—” means not detected. The same below.
x2 BESBRNAZARAREHHNESHIT L
Table 2 Classification of scent compositions of different florescences of
Dendrobium moniliforme with yellow-green flower color
AHXS 2 AH X 5
TE Aty E S Eily Relative e atx/ EA S Hor Relative
Florescence  Compound name No. content Florescence ~ Compound name No. content
(%) (%)
W IRk 5 67.81 I £ e 14 90.23
Bud stage  Alkenes First Alkenes
AL A 3 22.19 flowering S5 AL 1 2.17
Aromatic stage Aromatic
HFRAGY 4 4.87 HRMEY 1 3.50
Nitrogenous compound Nitrogenous compound
[[EEN — — fig 2 1 0.48
Esters Esters
[ES 1 3.97 B 3 3.13
Alcohol Alcohol
[ENES — — [FENES 1 0.43
Aldehydes and ketones Aldehydes and ketones
A Wk 14 70.88 2 U S 3 56.35
Flowering  Alkenes Declining Alkenes
stage e stage e e
Sase FEREY sase FEREY
. 5 3.71 . 1 0.57
Aromatic Aromatic
Lo Sl A A B A O
SR A 0 < o3 SR s e
Nitrogenous compound Nitrogenous compound
5 s
Rk 2 7.76 Rk 2 8.20
Esters Esters
Aleohol 4 536 Aleohol 2 18.85
[IENIEES (N IES
Aldehydes and ketones 6 392 Aldehydes and ketones ! 8.95
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Table 3 Changes of main scent compositions and relative content in two flower parts
of Dendrobium moniliforme during blooming
AHXS 2 1
i 15 68 ] a4 T Relative content (% )
No. Retain time (min)  Compound name T A
Petal Gynandrium
1 8.285 -1 2-methyl-5-( 1-methylethyl) -bicyclo [ 3.1.0]hex-2-ene 0.81 —
2 8.502 (1R)-(+)-a JEM 1R-a-pinene 33.69 64.32
3 9.906 il #%E 4-methylene-1-( 1-methylethyl) -bicyclo [ 3.1.0] hexane 1.37 0.94
4 10.004 B-TR)E B-pinene 3.44 2.69
5 10.488 B-/K 4 B-phellandrene 6.18 2.67
6 10.581 2-HLMEBE 2-propyl-pyridine — 1.69
7 10.594 S LR 2-cyano-acetamide — 2.03
8 10.612 A #:4i B-myrcene 3.22 —
9 10.688 ZIRWE 1,7, 7-trimethyl-tricyclo [ 2.2.1.0(2,6) ]heptane 0.82 —
10 11.7 P Limonene 5.58 —
11 11.82 [E]E2 M (=) -a-( 1-aminoethyl ) -m-hydroxy-benzyl alcohol 0.56 —
12 13.593 JI5E-55 FE B A AL ) cis-linaloloxide 13.86 —
13 13.993 B 3,7-dimethytl-1,3, 7-octatriene 2.59 —
14 14.05 LTRIFHREMR 3,7-dimethyl-1,6-octadien-3-ol-acetate 9.54 —
15 16.378 I TEE Cyclobutanol 1.94 —
16 16.395 2,2,6- =1 -6- L R 2 U S -2 H-IK I -3- 2.11 —
2,2 ,6-trimethyl-6-ethenyltetrahydro-2 H-Pyran-3-ol
17 16.444 2 F-5-H O 5t 2-hexanamine-5-methyl-acetamide — 0.58
18 17.368 1-Co-( - Wtk ) AT H 2 ) 2 5 0.78 —
1-[ @-( 1-adamantyl) benzylidene ] thiosemicarbazide
19 17.377 3-EA-1,7,7- = H XA [2.2.1] BEbe-2-FR — 2.52
3-diazo-1,7,7-trimethylbicyclo [ 2.2.1 ] heptan-2-one
20 17.386 2,7,7-=H 3R [3.2.0] PE-2-4%5-6-F — 1.37
2,7,7-trimethyl-bicyclo [ 3.1.1] hept-2-en-6-one
21 17.395 5-FFHFEIEME 5-aminoisoxazole 1.37 0.92
22 17.413 ChHERIEEE (1S)-,4,6,6-trimethyl-bicyclo [ 3.1.1]hept-3-en-2-one 0.47 1.75
23 20.296 4-( 4-FK) -2, 6- T AIENLIE 1.34 3.18
4-(4-chlorophenyl ) -2, 6-diphenylpyridine
24 21.748 a-fAARM [3R] (3a,3a.8.,78,8a.a) ]-2,3,4,7,8, 8a-hexahydro- — 5.90
3,6,8,8-tetramethyl-1H-3a, 7-methanoazulene
25 21.762 (1S-cis)-4,7-—F H-1-(1-F 3 23)-1,2,3,5,6,8a- N &A% 1.60 3.48
(1S-cis) -4, 7-dimethyl-1-( 1-methylethyl ) -naphthalene, 1,2,3,5,6,
8a-hexahydro
26 21.766 K 22K Ylangene 3.45 —
27 21.868 a-YEPE NI a-cubebene 0.52 —
28 21.89 N-HH -5 HY A - 1 H-05] e -3- 2L % 0.37 —
5-methoxy-3-( 2-methylamino ) ethyl-indole
29 23.778 3,5- LK 3, 5-dimethylamphetamine 0.79 —
30 23.938 2-FHARER-3,7- P H-1, 6-2F I -3-FEFR 0.45 —
2-aminobenzoate- 3 7-dimethyl-1, 6-octadien-3-ol
31 24.631 B-BEVE MM B-cubebene 1.35 —
32 24.698 2-H3F [1,3] 350 -8- Y S0 57 W i -3 -2 H- ML I — 0.93
2-benzo [ 1 ,3} dmxol 5-yl-8-methoxy-3-nitro-2H-chromene
33 25.621 1-(4-MEBEIL) 5 HE- 2 88 1-( 4-pyridinyl ) -ethanone-oxime 0.17 —
34 25.63 2,4- " HRLRE 2 ,4-dimethylamphetamine 1.04 4.50
J 31 Total 99.41 99.47
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Table 4  Classification of scent compositions of different florescences in two flower parts of Dendoubium moniliforme
N 4 i N 4
TAERGL LAY AR B L T A Y P , AR
Hor Relative Hor Relative
Flower Compound N Flower Compound N
rt name 0- content part name 0. content
P (%) (%)
Mm% 11 74.16 BAE IES 5 79.06
Petal Alkenes Gynandrium  Alkenes
FHEIELEY 3 3.47 FHEIEEY 2 4.11
Aromatic Aromatic
HGRMAEY 6 5.73 HRMAEY 4 9.14
Nitrogenous compound Nitrogenous compound
GBS 2 9.99 GBS 0.00 0.00
Esters Esters
LS 2 4.05 S 0 0.00
Alcohol Alcohol
[ENES 3 2.01 [ENUIES 5 7.16

Aldehydes and ketones

Aldehydes and ketones

TEWIAEIE & 5 A& W 27 B 88 4E 17 B,
VA 28 R W I A il =2 N R i R VA
Sy A R AR A W A R I
RS & W2 3, tha 3 a0, WA & A
9 AL LAY, Hh 280G &2 R K, WA
W FEFEIWRTAE (IR)-(+)-a IR
(33.69%) B-IK T4 (6.18%) F7HEH (5.58%) .
-5 kA Ak B (13, 86%) . & TR 5 K Mg
(9.54% ) , HARXT o B ik 5] 68.85% ; $6 A id 3=
BEERSRA (1R) -(+) -a JEM (64.32%) . a-Hi
KRIG (5.90% ) , AH XS5 5 SR IK B 70.22% . 6
KOS HAAEEY & B3R,

4 HRERT R EWAEAN R AL
R 20 43 SO AR 5 B, AR IR T RE R o e e Y
B SW, &F 11 fh, MR8 SR
74.16% ; HLUOEBR IR G, 5 9.99% ., FAE T4
BALEWAHE S Fh HARXT B SRR, b
79.06% ; IR & o A AL A Wy R0 EE R 25, A
9.14% M1 7.16% ; s AR FER R FMBERAL B
2.3 AEEERMIELZER D LR

5 R BIR T = E AN £ AL B 4%
BAEACA DI A e st [e) S AR &, i
5 AL, BEAk ) A 25 A MR 41 Rk A,
PRI AHZE £ fifk 38 Filr, 11 €00 R 5% €50 19 40 25 A fi}
35 i, Hof 25 Pk G R = AR 25 A
L EA W EAX T EA T 2 —8, MR
LAY EEE R AA (IR)-(+)-a KM

(27.61%) B-7KFr45(5.87%) Frighs (5.13%) -5
FREEAE ALY (10.32% ) S L BRT5 1R (7.99% ) , HAHXT
SRR E] 56.92% ; M A0 25 A Y FE 2 PR
BT R (1R ) -(+) - R M (28.85% ) M-I A it 48 1k
Y(11.73%) Je LR RETE (10.23% ) , HoAH XS B3
K3 50.81% ; I (AP IR 5 (I 40 2240 i) R 245 K
PERLII A (1R) -(+) -a RN (27.61%) -5 K B4
Y (1097%) . & 1R J5 1% TR (8. 63%) . H H: #
(5.06%) 1-EHIFE-4- (1-H LML) IR L (5.43% ) |
FrHElas (6.89% ) , HARXT B8 ik F] 64.59%

MR 2 FIEk 6 il F 2, MR & W 3 -4k
O ANZE A e A6 1T 1 20 43 B FLAR X 5 oA 58 4
— B, AR AN ZE A AT A i B e A R R 281k
AW ,i55 70.88% , H4r 14 F & AL A9 %5 H
2B E WS HEAE 3.71% ~7.76% ; 11 {540 2547 f3H Al
P €8T TR 55 00 1) 200 25 A MR o i v 1)t A 0 2
&Y, AR SR o AR 65.21%F1 71.11% , 4153
A3 12 FRFD 14 F (3 g5 S R 2 1K
UGAH RIS 11.49% FER DS 8.67% 135 5.51% %
RALEW) 4.9%FI5EHEAE Y 3.75% ; i 1 AR
S A2 A Rk B IR 22 (3R R 2 | S RS
% SR E] 8.63% .5.99% 1 5.30%

3 W54 #%

3.0 BERBNEEELZEMEM S
SR A 5 45 (2011) I FH /K 28 A8 1R 1 S B A 25
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Table 5 Changes of main scent compositions and relative content in
three flower colors of Dendoubium moniliforme during blooming
AHXS 5
. Relative content (%)
3 b I
; e g
No. (min) Compound name Wl Ei o ﬁ@’?ﬁ'{ﬁm@
- White with
Yellow-green White .
light purple
1 1.243 L-Z XN EE L-alaninol 0.16 — —
2 8.285 oA 2-methyl-5-( 1-methylethyl) -bicyclo [ 3.1.0] hex-2-ene 0.68 1.62 1.23
3 8.502 (1R)-(+)-a J&M 1R-a-pinene 27.61 28.85 27.61
4 9.906 Mi#%E 4-methylene-1-( 1-methylethyl) -bicyclo [ 3.1.0]hexane 1.30 3.86 1.75
5 9.924 MK 4-methyl-1-( 1-methylethyl) -bicyclo [ 3.1.0]hex-2-ene 1.90 2.54 1.01
6 10.004  B-JRi B-pinene 2.86 1.70 4.84
7 10.488 B-7K 4 B-phellandrene 5.87 0.90 0.68
8 10.581 2-PIHENENE 2-propyl-pyridine 0.48 0.36 —
9 10.594 FLENE 2-cyano-acetamide 0.94 — 0.73
10 10.612 A M B-myrcene 2.59 3.96 5.06
11 11.692 A7 4 1-methylene-4-( 1-methylethenyl ) -cyclohexane — 3.34 5.43
12 10.688 =¥ 1,7, 7-trimethyl-tricyclo [ 2.2.1.0(2,6) Jheptane 0.61 — —
13 11.7 FP4EH Limonene 5.13 4.48 6.89
14 11.82 ] 2 M ( -) -a-( 1-aminoethyl ) -m-hydroxy-benzyl alcohol 0.27 — —
15 13.593  JA-35FEER ALY cis-linaloloxide 10.32 11.73 10.97
16 1373 Wi-a, a-5-= 1 -5 20 6 DU S0 A ok e -2- P e — 4.05 1.97
cis-a, &, S-trimethyl-2-5-ethenyltetrahydro-furanmethanol
17 13.73 A LN 2-chloro-acetamide — 0.28 —
18 13.735  a-FSk-a-(4-FF 33000 3 ) 71 48 P — 0.18 1.97
a-methyl-a-[ 4-methyl-3-pentenyl ] oxiranemethanol
19 13.993 B4 3,7-dimethytl-1,3, 7-octatriene 2.85 1.71 0.84
20 14.05 LIRITFERg 3, 7-dimethyl-1, 6-octadien-3-ol-acetate 7.99 10.23 8.63
21 14.05 AN BEN Phenylpropanolamine — 0.16 —
22 14.206  THR-1-ZJ53E-1,5-— H 3 -4-C i SE R — 0.39 —
1,5-dimethyl-1-vinyl-4-hexenyl butyrate
23 16.378 I TBE Cyclobutanol 1.32 0.32 0.98
24 16.395  2,2,6-= 1 5E-6- £ 5L DU S -2 H-1k g -3 -1 1.83 0.96 1.13
2,2 ,6-trimethyl-6-ethenyltetrahydro-2 H-Pyran-3-ol
25 16.444 2-F K-5-H 3 2 b 2-hexanamine-5 -methyl-acetamide 0.48 — —
26 17.36 13-W (-3, 1,3-F 0 — — 2.52
1,3-bis( 1-methylethyl) -1,3-cyclopentadiene
27 17.368  1-(a-(1-WlkedE) KW H ) FARNK 0.59 0.23 0.46
1-[ @-( 1-adamantyl) benzylidene ] thiosemicarbazide
28 17.377  3-HH-1,7,7- =W XA [2.2.1] BEbe-2-H 2.04 0.31 —
3-diazo-1,7,7-trimethylbicyclo [ 2.2.1 ] heptan-2-one
29 17.382 1-(2-MEBE) Z B a-methyl-a-pyridinemethanamine — 1.14 —
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- Relative content (% )
4
> > sk aED
No. (min) Compound name . - = @;’Tﬁ'{ﬁ;‘ﬁ @,
. White with
Yellow-green White .
light purple
30 17.386 2,7,7-=H R [3.2.0] PF-2-4%-6-F 1.13 — 0.79
2,7,7-trimethyl-bicyclo [ 3.1.1] hept-2-en-6-one
31 17.395 5-FFIEME 5-aminoisoxazole 1.30 0.29 —
32 17.413 TR EE (1S)-,4,6,6-trimethyl-bicyclo [ 3.1.1]hept-3-en-2-one 2.05 3.64 2.05
33 17.435 3 G -N-H 3 3-chloro-N-methylpropylamine — 0.40 0.26
34 20.273  3,6- _HEK-9-(2-RKHEZ ) -9-7 — 0.87 —
3, 6-dimethoxy-9-( 2-phenylethynyl) -fluoren-9-ol
35 20.296  4-(4-FREHE ) -89 -2- = Ji Y k- o — 0.69 —
4-(4-chlorophenoxy ) -8-fluoro-2-trifluoromethyl-quinoline
36 20296  4-( 4-FFE)-2,6- I E 1.07 — 0.89
4-(4-chlorophenyl) -2, 6-diphenylpyridine
37 21.748 a-lAMK [3R] (3a,3a.8.,78,8a.a) ]--2,3,4,7,8, 8a-hexa- 4.52 — —
hydro-3,6,8, 8-tetramethyl-1H-3a, 7-methanoazulene
38 21762 (1S-cis)-4,7-— WP H-1-(1-H 32, 5)-1,2,3,5,6,8a-75 A2 2.45 1.82 0.61
(1S-cis) -4 ,7-dimethyl-1-( 1-methylethyl) naphlhalene 1,2,3,5,
6, 8a-hexahydro
39 21.766 K22 M5 Ylangene 2.42 2.56 2.33
40 21.806  3-ZRFLWREE 3-phenyl-piperidine 0.19 1.79 0.54
41 21.868 a-BEFE MMM a-cubebene 0.39 — —
42 21.89  N-HUEE-5- AL 1 H-M50E-3- 2 JHe 0.19 1.16 2.04
5-methoxy-3-( 2-methylamino ) ethyl-indole
43 23.778 3,5-F LK 3, 5-dimethylamphetamine 0.66 0.68 0.97
44 23.938  2-FIEHEWER-3,7-Z W -1, 6-3F I -3-BE R 0.32 — —
2-aminobenzoate-3 ,7-dimethyl-1, 6-Octadien-3-ol
45 24.631  B-EEW iR B-cubebene 1.10 1.12 0.75
46 24.698  2-JF [1,3] UE-5-JE-8-H AU S 0 -3 S -2 H- 2K IRl 0.79 0.45 0.76
If§ 2-benzo [ 1,3 ] dioxol- 5 yl 8-methoxy-3-nitro-2H-chromene
47 24.649 (+) -2 "5 KT (+) -Epi-bicyclosesquiphellandrene — — 1.09
48 25.621 1-(4-MEhEHL) -5 3-8 1-(4-pyridinyl) -ethanone-oxime 0.12 — —
49 25.63 2,4- " H HRE 2, 4-dimethylamphetamine 0.88 0.36 0.66
50 29422 1H-3EH(9,10-D) BRme-2-fiz 0.36 - -
1 H-phenanthro [ 9,10-d ] imidazol-2-amine
51 33.562 2(5H) -WEW TR 2 (5H) -thiophenone 0.22 0.17 0.41
52 36.384 2,4-2K IRk 2, 4-dimethyl-benzo [ h] quinoline 0.20 — —
53 36.623 L2 5L N, N-—H 5L 2 Tk e 0.15 0.23 0.20
Ethyl methyl N, N-dimethylphosphoroamidate
54 36.717  8-Pidk %t 8-heptyl-pentadecane — — 0.30
J&7t Total 98.33 99.53 99.35

AT ARSI, 456 GC-MS Kl | %878t 29 Mk

(11.17%) 5,5-—

F2-C 0 (11.12%) B-F1 114

BY,OFE RIS T2 RS IS S5 R Ay, Hod Al (6.47%) S+ AKRFENAEE(5.95%) Fl1,3,3 X
SRRKTS0MNAE 2, 4,4 =H B TH-1,1- 23 (5.20% ) 45 ;s B4 (2017) R IE
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Table 6 Classification of scent compositions of different florescences in flowering stage of white
and white with light purple flower colors of Dendrobium moniliforme
g A~ B g A~ B
AW , LR (N R PP , I
< 5y Relative | 5y Relative
Flower Compound Flower Compound
-olor name No. content color name No. content
“ (%) (%)
= RN S 12 65.21 (AR IS 14 71.11
White Alkenes White with ~ Alkenes
TR 5 3.75 light A 5 2.64
Aromatic purple Aromatic
HFRAEY 9 4.90 HFRUEEY 6 4.86
Nitrogenous compound Nitrogenous compound
(S 3 11.49 [[ES 1 8.63
Esters Esters
[l 4 5.51 L 4 5.99
Alcohol Alcohol
LN TES 5 8.67 LTS 5 5.30

Aldehydes and ketones

Aldehydes and ketones

L Joe 11 3t 7 42 B0 A4t 25 1 fiph i 46 4% 1k 43, 9
GC-MS 7 Hr e, 7 8 91 Mgkl S5 i 72
MEAY, FEAFE R RS B BB R B
& PR S RS A T —HE(38.957% ) |
T EEE(13.558%) o Tk (5.245% ) . AHF
S8 ) FH [0 FH 90 26 B ( SPME ) 1 i BRUZH 25 77 fin) 6 4E
PR PRy, 2 GC-MS B ARK I |, % BLAN 2541 fit
RIEIAEI A [ A7 LA B AS TR A6 8 A — 5 4%
R 22 5 0 S HE R R LA A 59 Bl X 2k
oy HIE TR 5 FRA Y 5 BALE Y B
FKBERMEEMWESE, Kb, 58S T 5% M H
(IR)-(+)-o JEM -5 15 Bt 1AL W) AR 22 0 | B-
IKIEA I B WA | (1S-cis ) -4, 7-Z H1 BE-1-
(1-H 32 5)-1,2,3,5,6,8a-7/N 225 ) 2 1R 5 18
P A5, X U I 7K 28 A8 A8 0k B I 9y AH 6T A
A WA AR SR TR G, IE O ke ik
WA e %, B, A BE5E R A1) SPME #2 HX
FRA T ZA LT 4, B A 3P i A
BHHE DL R 5 T 5SS EOREE R
AR R EE, CIREA LM EER
A R BRI AT A5 (Julsrigival et al., 2013;
ZRLENEAE 2015) o 5KRAEAE(2011) H3E 4 A i
a A R RN R BRI TR
(2016) A 5 NBCA fBH RO B
SEMIRIE L) b 5 05 T R AL W) IR 2S5 28 5% 1R

(2015 ) 48 B A= Rl g bl £ f8HA A I ARk AL 75 B4
DU A W0 o 32, 18 50 Y0 figh R 2% A A ik D)
BEEF LR Ny £, RFELE GC-MS 1) 3 Hr 45
A0 1 60 1) 24H 25 A iRk DY A A8 S A # Y
FERVER T, & R m B R w2 B W, Ak
Wik 90.23%, WS AE AR E RS W S
74.16% 1 79.06% . A6 4K F A4 FT 00 IR 5 4
B I AR I T P 143 A 4 B R WD s R Ak 5
A3l di 65.219% 1 71.11% , MFE K& P 4 453 4%
Ey S NP AN I N B i At AV & N A )
LA B Y & 2, & A 05 TG
Y ERAG Y BRI B LS, b, 5K
BEE(2011) WA ESTRINNIGRILEY R R Z
B, TSR R A (2017 ) 38 0 IA A o K A R o
PR PN N N N N L
32 MEAHEETRENEERSHS

MY ERESH M ETREAG X, —HK
TR AL U1 RN B I 101 26 7 B O 3, A6 A LAy 7 il
Wi A 1o AR A 2 > U0 R A 30 R I K e
({557 5 %5, 2008 5 5K #E 75 55,2013 ) . AWFIELE R
B W s — B, A6 0 2 25 A R T b AR 18R
EALIAE BRI 2K T 5 . B A6 2= 1 T il Fn
i, EEERMERIT (1R) -(+) -o JRAG 2 SR 1 52
S T, A B iR e IR REE 27% UL 1,
A ISR (A1, ELAA AR A R R I AL 5 W
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2L R FEASE R U 2 — o D5 R AR A
TR AL R AE ] 1 AR R 3 , B HE 10% LA
L, TR R BT T M A B8, e 1
T ihF 5.89% ; ¥y T 4R A8 W RS AL 9] B,
SR N 6.13% F1 5.13% 3 B 814 F (1S-cis ) -
4,7- "W HR--(1-HF 23 -1,2,3,5,6,8a- N A
ZEFURAC IR L & 4300 10.83% 1 6.86% , {H
BEACI UL 43 BN 2.85% F1 3.47% ; 1} £ R J%
o5 i S AE AR R, HL & i A 7.44% , L b
ULHHIX 8 Rl kA W] RE S 40 25 A fRHAE & B i &
PSS BURFE L A8, X 8 RS,
LRI E IR T HE2E, (1S-cis)-4,7- I H-1-(1-
HIZH)-1,2,3,5,6,8a-NALERIT /KL, H
R BIE T A G W, b AR 2 06 2 A 2R
28 HA 02 sl S AT A=W, /N (2008) 1F
W YR 2B W T LR B BB PO R IR
%I IR FR X R R G O L RS
HX o 28 2 0 25 A DR ARV 5 - 45 B 48 Ak ) J2
W EEHFER Y, o] DL ICEF A (Cai et al.,
2014 ; H B ,2018) ; LRI FE TR 2 Tl 25 5 A bG
ANTT R D 8 Rk A 2 3R ] B A R 0
AR (RES,2014) , XS5 fijl £ /S
JS 53 ARG D A SRS Vil 1) F R B AL T S
33AEARMNEERRTBURARILER ZEH
BEMERNER

A SRS I 445 SR 3 B, AN [) 547 19 5 & 4
OMAFAE— € 25 5, HOAR TR B 43 76 A [R5 v A A
XS AN e 4 A (] 3 5 50 JK A4 (2008 ) XA
LB iR AR AF (2011) X 300 22 AN [ AL A 75 <
YR A R AL, AR AL OB SR 40 25 A
AR LA S A AN G2 10 Fl, F
BRI A (1R ) -(+) - IR I B-/K 4 FT A
I -5 Fs s S A ) R R 5 RS IR 5 5 B i A8 A
FEEH(IR) -(+) -a JRIGH a- AR . P, 48
T RE 2 20 25 A AR

BN vl E I R R DR Ve R a X
GWITE 40 R AT Hob o 25 Mo SRR B A TR
SRR 1Y) 3 B R M R b (B AR R )
(1R)-(+)-o JE M -5 A5 i 4806 9 il 2 W O
FpEa i R SN o = s W R s s - S LN

WA BRI AT 4 2 Ff 32 2y, AR
F AR 5% 000 240 25 4 bl 35 A H B | DO AT A
W AAF G 25 3 M 2y, WL, = EEm
=5 A FRHIVE AT AR () 1) 4 A 1k 1 ar, SO AN TR £ 4
RHERSY

SE .
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