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Volatile components in flowers of seven Dendrobium

XIA Ke, ZHAO Zhiguo, WU Qiaofeng, JIANG Qinghong, QIU Shuo "

( Guangxi Key Laboratory of Functional Phytochemicals Research and Utilization, Guangxi Institute of Botany, Guangxi Zhuang

Autonomous Region and Chinese Academy of Sciences, Guilin 541006, Guangxi, China )

Abstract; In order to understand the differences of the volatiles in flowers of seven Dendrobium (including 2 cultivars)
species,the components and relative contents were determined by solid-phase microextraction ( SPME ) and gas
chromatography coupled with mass spectrometry ( GC-MS).The results were as follows: (1) There are 52 volatile
components identified ,and these compounds belongs to terpenoids, esters , aromatics , nitrogenous compounds , alcohols and
ketones. In all seven, the terpenoids was the main volatiles because the relative content was the most abundant and

ranged from 83.25% to 94.93%. (2) There were three components including ( 1R)-( +)-a-pinene , D-limonene and
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cisB-ocimene existed in all 7 species, but the relative content was different in the 7 species. In D. chrysotoxum,

D. hancockii, D. fimbriatum, D. trigonopus and D. nobile‘ H1’ , the most abundant components was cis-B-ocimene with
relative content of 46.09% ,46.40% . 39.02% . 65.96% and 54.34%, respectively. Then ( 1R)-( +)-a-pinene, in
D. chrysotoxum ,D. fimbriatum, D. trigonopus, D. nobile‘ H1’ and ‘818’ , the relative content was 34.11%, 25.61%,

15.26%, 21.11% and 23.21%, respectively. For D-limonene, the relative contents in D. cariniferum and D. trigonopus

were higher than in other species with 16.02% and 6.86%. (3) Another, the relative contents of B-pinene in

D. fimbriatum and D. cariniferum were 19.39% and 45.95%. But sabenene was measured only in D. nobile ‘818’

(12.24%). Thus, these components with higher relative content were the major volatile components or the characteristic

components for the 7 Dendrobium species. In summary, there were some common components and some different

components in these Dendrobium species, and the relative content were also different in different species. These results

would provide references for researching the metabolism of aroma components and products development of these

Dendrobium species.

Key words: Dendrobium, flowers, aroma components, SPME, GC-MS

£18HE ( Dendrobium Swartz ) 28 ==} ( Orchidaceae )
Y = KE 2z —, L2442 000F, FE A 60
Z R (EMES,2007) , ARHEHEY LA H A5
o g MLl B Ea RO 6 AR AMGA
Fizga, EA& 5, AR & W5 N E, 2
S PO R T 22 W E AR T2,
AN VT 2 A i )m Al ) b H A B SR g T PR
b B S AR A, B A BSR4 A,
WNER Bz A v B0 R SR A A Sl 25 TS A e
(ER M 512 ,2020)

B IRAC TR, T A 451
LAY G B R B A A, TR AR A Y BE 5 L AR
JEHIAE €0 55 1 0 0L 5% MR F e 92 18 (2R e 1R 5%
2010) . STAEAR X XLEEAE ) 0 AL A B o3 it 9 i G
B2 GnZEAk Mg A6 AN B B AE (YA, 2007 5 B
Efi SR 45 ,2010; Feng et al.,2010) . I A HLE 7 7%
B8 A B JCA A8 PR T o3 S LU AR Y — Tl
BTk, 250 AR (1991) 23 A 4 B0 PRSIl i o3
B B, BRLE A o AT A g o R
Oy RAEME A (2011) WESE R BT, A T TR I S
G W 2 ¥ B A 25 A R ARG T o Y W
ZERHAE (2011) £ Bl A T 28K Tl o &
WOIR A EEMKEEREESTERE., R
T, V85 700 2 B JIT A5 A9 18 0 N — 8 L 55 i s B 4
B ST, T B A 25 B (SPME ) 7 ik 45 &
S E BTG IR ( GC-MS) A1 RE PR 38 A Rl A6 I
A BHE Y R T Ny, BT, Ok
CL LA 3 B 7 2 AE W) A8 2 I 0 B o3 B 3 1
%, FSMESE(2015) R H SPME A1 4 F4 ffH1E
IR WA, PR AE R L X 4 Feoa iy 3% &

PR AR DU MR 28 R S e ol 3 R AR AR
(2011) FI ] SPME 4387 4 Fh Bk 7 ik 09 46 7 45,
SEIR R O 2-CURBE A T IR 4 FhBCA i
A B BEFSE S UAE (2019) R HZHEA
G3 M 25 A R N TR 26 B 8 o 7 R PR R A3 1 AR
b, 3k B & TR A 25 A G 4 e AR 3 A %
WA, B AE I B oy B 22, T 368 98 0 Sk 20,
MR 205 TGS A B 2 v i VR T R L X
BERIF Y 45 5 R R SPME # — 25 5F 98 W03 A4 ik
WER SR EE S, LT Ao 3L ah,
AR SPME J5 k454G GC-MS R, 43 Hr 7 Fil
FERARCET 2 A LR N, BTE
PEA I 355 A7 0 (5L 1) 0 B B A g 5 B DR, Ol O
B B Rk b B 55 A W AR 5 R
FEF GRS

1 #R5 7%

1.1 ##4

3k B OB 55 85 AR A 8 ( Dendrobium
chrysotoxum) AW A1 f#t (D. hancockii) | i 7 A1 it
(D. fimbriatum) 5 A (D, cariniferum) ¥R AE
FfHCD. trigonopus) Fl 2 A~ F A e Fh < HL Al
818’ (D. nobile ‘H1’ F1 D. nobile ‘818" ) , ¥4k
BT VA Y IS BT AR ST B R
1.2 437

T2 [ AH ff A€ B B 2% (36 B SUPELCO 22
" ); 50/30 wm PDMS/DVB Z% HU sk ( 2% [
SUPELCO 22 ] ) ;6890N-5975B “S A A 1% - i 1% 4%
GC-MS ( E[H Agilent 23 7] ) ;40 mL 5 25 BURE IR |
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1.3 LER 5B GC-MS ot

T 5 A afEfa e80T 8, 178 (10.00—
12.00) R R A A AL 10 288 T 50 mL 57
ISR, B 3 K, A B Z 4L 30 min
#J 50/30 wm PDMS /CAR /DVB 214k, T 40 CF
T2 A B 30 min, AEHCTE UG, BUH 27 483k, 4l A
GC-MS #EFE T f#HT 5 min S5 , FERESHT .

o £ 1. HP-5MS 1 3 B 40 & 4 1% 4 (30
mm X 0.25 mm X 0.25 pm) ;i 1 mL - min™ ;3%
NS R 5(99.999%) , AR, R
T FERE IR BEE 250 °C, 9 35 °C &£ 4F 2 min,
SELLS C - minFHZE 80 C,FHLL8 C - min' A E
180 °C , /5 Lk 8 C » min JF & 250 C

JE IS 2 A« FERE TR BE 4R RF 7R 250 °C 5 3 TR
RN 230 C; #5700 EL B FRE & 70 eV
GC-MS fEH R R EE S 250 °C ; HHIEFE N 30~ 500
amu( Dormont et al.,2014)
1.4 ZERSTHEE

FREAS 5] 7 gk Jd A6 25 GC-MS BB 1 i {6 1%
W, i B 45 A WG T X 7 1 Jo i 1 o 45 381 1) i
B, R Xcalibur 1.2 JRAK A, 5 NIST98 Jir 4
HE bR o 4 5 % ] T K AH O SCHR PE AT E X 5 AR 4
B i i AU — AR IE TR A o A B R W h
(RS 4

2 HERH A

217 MAREZERSHNAN LR

HRAE 7 P Bt 2 AR ) 8245 & P
GC-MS BB+ Ui o 15 &, 343 H 45 21 0 28 R
B IFEBAED & EEY ek B2 A
LT KR, B UGS R E 1, mFE L]
MRS A A b A R R £ (5~ 16 Bl H
XS A, N 83.25% ~94.93% , & 7 Fh A i
e i F R YE Sy, S A ES A 17 Fh
o, G 1 A SR G 3 M ik
2 FPRNEESE 1 Rl 5B R M ST 1Y 98.02% , Horh
W2 07 94.93% s AN 4 fift & A 20 Rl , AL 5
WS 11 Fh FR2E 3 Bl D5 &R A 4 B bikE
1 FPORIERZE 1A R R M A 95.56% ,
HE IS b7 92.39% ; T h A i S A 15 R g
FEMGIGZE 9 B S /AL A 3 M SR AW 2

FRABEREE 1 R, o5 SR LT 1Y 98.12% , Hirh
il M 2 i 94.60% ; A7 b A 13 R i, S
WA 7 Fh D5 FIGEALG ) 2 B S A EY 3
FERZE 1 Fl, o5 SRR VE ST 1Y 97.89% , H i I
15 93.99% s AR A A 11 BT, A4S i A
B 5 Fh SFEIEAEY 1 R EAL AW S Rl &
SR RN 98.27% , P M2 5 91.83%
BAMHL &F 22 FW B, 4S5 2E 16 B IH
KA FEBLEY LM SELEY 1 F ek
252 FPRIEESS 1 A, B R MR 97.27% ,
RIS 89.74% ; E A 818° A 14 Fh iy
Fi A FE MG 2E 7 B BR2E 1 R S AR A 2 BRI
Pikeds 4 B, 5 BIE AR 1Y 96.82% , Hoiif 4
J51h 83.25% , HHULTT UL, N [R) A ik A 4 e 1 i 2
RS BEA G L FT& W) 5 Fh 28 B AR AR X 458
Z ARG 25 89.74% ; SR A1 R W B b 26 R
SRAX A AHE RS 94.93%
227 MARELZ MRS LR

T RRABECE 2 A ) R R S SE T I
Fo, NE 2 TLIAEH 7 Fa LR m 2] 52 fhisg
KAER Y, LR & A (1R ) -(+) -a- YR M D-F7 68 M
F-B-2 Wi 45 5 3 T4 e Ve Wi 4y, HEAE X 55 £
FERA SR 22 AR K, W -B-2 5 4 75 i he A1
Rk A A R T A R SEARE A RERT A R HL
55 Mpoa b S O, A3 s B 46.09% |
46.40% .39.02% .65.96% F1 54.34% , #E M A iX 5
Pl fihrb () = EEH R AT 22— 5 T A S8 A gk A
FAf 818 I EHAUA 2.04%F18.13%, (1R)-
(+) -o-JR N 76 SRR A it o0 A ik A R R
AR HL MR 8187 25 5 iy figh b i A X 55
MR, N 15.26% ~34.11% , HE 1 Jy ix 2
AR T B ST 22— 5 T A R
bR & BRI, AUH 1%, D-ArBER7E R n
AR A 3P ) & N 16.02% 1 6.86% , 1l
R IX AR A R B RO A 22— T AE H A S
Flofr fk b AT S AR T 5.0% , B-IRIGFE TR I8 A
SRR A i B AR X S B R, 4R 19.39%
F145.95% , HED Ay 3% P Fp oA fif i) 2 2 F/F R 2
—  TEBHE A A A R AR A B HL R AR
XF A XA, 4300 4.87% ,0.78% Fl 1.65%
T E SRR A R A gk 818 PR AR R 2], A%
AR A Rk 818 vhgB Al 21 HAHXT & & , A
12.24% , J& H EEMFIEER NS Z—, B-K
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Table 1 The category of volatile components in seven Dendrobium species

#1432 5 Category 1 2 3 4 5 6 7
542 Terpenoids 11 11 9 7 5 16 7
fig 2% Ester — 3 — — — 1 1
FEJFGEALEY) Aromatic — 4 3 2 1 1 —
& ALA W) Nitrogenous compound 3 — 2 3 5 1 2
$ifeds Alkane 2 1 1 — — 2 4
£ Alcohol 1 — — — — 1 —
fii12% Ketone — 1 — 1 — — —
L Total 17 20 15 13 11 22 14
MM AR R 75 Terpenoids relative content (%) 94.93 92.39 94.60 93.99 91.83 89.74 83.25
S AHX 5 & Total relative content (%) 98.02 95.56 98.12 97.89 98.27 97.27 96.82

e 1 SRRl 2. dintAfl; 3. oAl 4. AR 5 A A R 6. BAMHHL 5 7. HAM 818’ “—"RARINE, T,
Note: 1. D.chrysotoxum; 2. D.hancockiiy 3. D.fimbriatum ; 4. D.cariniferum; 5. D.irigonopus; 6. D. nobile ‘H1’ ; 7. D. nobile ‘818’ . “—"

means not detected. The same below.

T 2 SRR A fSHFN 7 A ik 818 v BB A I 21 HLAH
A2 SRR, AR 818 AR B, N 27.62% , HE
WA FE 3 AR S5 22— 5 T AE SR A Ak
0.26% , HEIGAER A B AT & il 6.24%,
FEGRR A fRE A0 AR G R R A HL
HORE X B AR T 5% 5 T A6 M A R AR A
fish 818”7 H A I 2, 3 4 AN AF 0 2 4 it b A
D2 AR X 5, O 20.10% , #fE ky H: 52 22
FFEYE R L Z — o AT ETEd it &
AR HL B AR 818 A i 2] | AR X & &+
ZFEOR A A R, A 35.87% , HEDN R
HEBEFSNSZ—; M7 HL #1818 HARA,
SN 2.24% 1 1.86%

M2 BRI LR W, 7 Foa itbr T & A 3R E R
BRI, B R A A HA T RE i 45 & M Rl
Oy BEREA AR RS A A 4-FP A1 5o M TN BE
i A0 R TN 8 B, AELREL G 57 B IR, M 1.29% 5
gt A S A B E M SR C g TR
3-C TR L L TRFEg 3-F -2 (3H) -BE I 2R Al 2-T
P 25 6 F 4y, AHRT 7 B AR AIK, O 2.18% ; i A1
fRHEA S AT DA [5.2.0 ] T%e, 2-0 H -4 8, 8-—
H L -4-ZJR A 1,3, 5-= 50K 2 B4, A 5
10 0.80% ., 30 A7 fifk B ph 55 Al i Vb M | 3-S
5 3-(3,4- " HI R OR B R L ) -TN WA 2, 4-— H
FEIR T A 2-F Be-6-30 F JE- 1, 7-9F —0d-3-F 55 5
Pl oy AR S R, R 25.86% ; 8 48 £ fift B gk
A 3-FA-N-H M5 (1.03% ) s B A it HL

B A a-BAIARME TR LR N-3-
O R LM i 0T -3 - 0 M I 2 P R s D L~ i
6 B oy, M R R, N 9.07%; F A it
‘818 BN A A KRR L (E)2-( A F BLFR N 3L ) 15 -2-
SElg-2- TR 2- 2 S H M A 2-2 -1, 1- 13-
337 H -3 O BE A 4 RS o, MRS R A R, R
22.21%.

3 it E4®

A TEBERNAYR T HARMNEEELERS
T 0 2 A ) K 1A A 1 7 W, A3+ 4
Bk, EEALFE WAL &Y R B IR TN e 25
JI& 105 1% K AT A 9 2% (Hanson, 2003) . A3 fifl J& #i
VI L F 5% R 38 AR G 3R 22 | 22 52 1 46 (2015)
WA 4 g s $5 A& o3 B & B, SRR A figh A
gint A S R 2 W G 25 (87, 56%
74.30% ) , BEAEA S R 2R BE R (82.38%)
B AR SRR Z RIS (57.85%) . BB
S5 (2019 ) D22 i 7 A FRHAE B LA B R B, 5 i
I IS TR (96.5% ) . T R5%(2016) %} 7
TR A figh i) 52 & M LA F 5 B, e 5 4 i R
RS HI KT 70% , RA 2 4 5 RS A Xt
AR (35.52% 1 51.02% ) . HLARZE (2019) BHF 5% 45
R, WA BHEAR RS AR RO LA
)6 €00 o i s 2 0 & i R At i, L H R
(1R) -(+) -a-T M , HEM L AL & 9 Ry 20 25 40 fih i) 32
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Table 2 Volatiles components seven of Dendrobium species
7 B B ] FAXTF & Relative content (%)
1644 Compound Ret'entlon
time

(min) 1 2 3 4 5 6 7
FEMI thujene 7.889 1.17 — — — — 0.24 5.58
(1R)-(+)-a-J&H (1R) -( +) -a-pinene 8.254 34.11 0.99 25.61 1.01 15.26 21.11 23.21
B-T il 4 B-terpinene 9.266 1.97 — 0.41 — — 0.74 —
B-IE M B-pinene 9.604 4.87 0.78 19.39 45.95 — 1.65 —
#& 4% Sabenene 10.008 — — — — — — 12.24
B-7K FT 4% B-phellandrene 10.541 0.26 — — — — — 27.62
A ¥EMS B-myrcene 10.612 2.60 2.49 6.24 — 3.43 1.72 —
D-#745 ) D-Limonene 11.327 2.17 0.63 2.68 16.02 6.86 1.31 4.61
J X -B-B ¥ trans-B-ocimene 11.487 0.85 1.15 0.52 5.72 0.32 0.69 —
I -B-2 14 cis-B-ocimene 11.532 46.09 46.40 39.02 2.04 65.96 54.34 8.13
o-% i a-ocimene 11.994 0.85 — — — — — —
i M Terpinolene 13.157 — — — 3.15 — — —
3-¥ )45 3-carene 13.619 — — — 20.10 — — —
F5 SR Linalool 14.215 — 2.36 — — — 0.99 —
4-FHe-1,5-FF — M 14.459 0.79 — — — — — —
4-methyl-1,5-heptadiene
4F,67)-2,6- W EE-2,4 6-F =M 14.89 — 0.68 — — — 0.26 —
(4E,6Z)-2,6-dimethyl-2,4 ,6-octatriene
1,3,5,5-PU i 3E-1,3- 30 2 0 14.916 — — 0.20 — — 0.18 —
1,5,5,6-tetramethyl-1,3-cyclohexadiene
B-ME 7 B-elemene 22.254 — 0.35 — — — — —
G A1 ¥ Caryophyllene 22.632 — 35.87 — — — 2.24 1.86
WA [5.2.0] T-he,2-T H 3£-4,8,8-= 23.107 — — 0.53 — — — —
-4 2 0%
2-methylene-4, 8 , 8-trimethyl-4-vinyl-
bicyclo [ 5.2.0]nonane,
- A AR a-guaiene 23.414 — — — — — 0.18 —
a-A 174 a-caryophyllene 23.925 — 0.69 — — — 0.24 —
T/ Patchoulene 24.107 — — — — — 0.52 —
15 JEM Farnesene 25.12 — — — — — 3.33 —
L TR TR Hexyl acetate 11.305 — 0.10 — — — — —
(E)2-(IF W EEFR N 5 ) N -2-JEMR-2- T /R 14.068 — — — — — — 6.60
(E) 2-( methylenecyclopropyl ) prop-2-yl
ester-2-butenoic acid
JI-T AR -3- T 4 i 16.502 — 0.25 — — — — —
cis-3-hexenyl butyrate
LIFRFTE Ctyl acetate 17.24 — 0.81 — — — — —
I -3- L R A i 20.425 — — — — — 0.19 —
(cis) -3-hexenyl ester butanoic acid
TR g 14.099 — 0.36 1.64 — — — —
Methyl benzoate
1,3,5- =% 15.578 — — 0.27 — — — —
1,3, 5-trifluoro benzene
kA7 R i 17.048 — 0.32 0.27 — — — —
Methylsalicylate
3-(3,4-— WV R RLRI AL ) -7 Tt Mg 21.642 — — — 0.68 — — —

3-(3,4-dimethylphenylsulfonyl) propanamide
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R 2
£ B4 1 [a] FIXT 5 Relative content (%)
14 Y Compound Ret.cntlun
time
(min) 1 2 3 4 5 6 7
(+/ -)a-2,6-=H 3 K 22.605 — 0.38 — — 2.85 — —
(+/-) @-2,6-trimethyl benzeneethanamine
2,4-Z LR TN g 22.619 — — — 1.08 — — —
2 ,4-dimethylamphetamine
3-HIHE-2(3H) -k R 23.245 — 0.30 — — — — —
3-methyl-2(3H) -benzofuranone
It -3 - L e P TR T 26.781 — — — — — 0.33 —
cis-3-hexenyl benzoate
N-FEE-4-E0E 2, 1% 9.448 1.02 — — — 0.56 — —
N-methyl-4-pyridineethanamine
2-NFEMEIE 2-propylpyridine 10.124 — — — 0.59 0.85 — —
A L BkRE Chloro acetamide 11.265 0.20 — 0.82 0.52 0.99 — 0.36
N, N-Z B J - I e 11.616 — — 0.27 0.18 0.16 0.10 —
N, N-dimethyl dimethylphosphoric amide
2-ZFWME 2-amino oxazole 12.576 — — — — — — 3.19
T Tk e Propanamide 19.936 0.11 — — — — — —
3-5-N- B P g 22.623 — — — — 1.03 — —
3-chloro-N-methylpropylamine
2-Z -1, 1- 33 3 - IR b 14.135 — — — — — — 0.18
2-ethenyl-1, 1-dimethyl-3-methylenecyclohexane
EX VL 14.477 — — — — — 2.17 0.43
Trifluoroacetyl-lavandulol
1,3,5,7,9-F WA FR it S 20.082 1.06 0.28 0.25 — — — 0.81
1,3,5,7,9-pentaethylcyclopentasiloxane
R T AR e 24.422 0.31 — — — — 0.22 2.00
Dodecamethyl pentasiloxane
PR YR 10.199 0.39 — — — — — —
Cyclopropyl carbinol
TEEEE 1-octanol 13.602 — — — — — 4.52 —
2-T-fifi] 2-nonanone 13.784 — 0.37 — — — — —
2-F 3L -6-0 FY 51, 7-9F —05-3- 1 14.001 — — — 0.85 — — —

2-methyl-6-met-1,7-octadien-3-one

BT oY o X R BIANTE) B A v b, 048 & 1
AP FEZE S . ARWTTER ] SPME ZE 57 Bl £7 fig
(7 2 Al ) AL 2R ¥ B Vo, R T Bl A Y
MRS B & BB, O 83.25% ~94.93% , 1
p A LT S 5 LN AR UG N T S e Y )
kY 2 A 0, AT AT RE S A IR R o dE
Yy IR 1) o
327 MARBMEERS DT

AN TR A6 3 1) I %o 48 o A R B 52 AR Ok, A
B X T AR Y BT R /N 2 R A AUE ORI
YR/ LR IR (R ) SR DR E , A BB, X 7 bR BTk
Bk K ( Boonbumrung et al., 2001) . #ff 5% R iE,
a-JR M D-FrE A I 3C-B-% B 57 R 3-E A
A AT M 4 IR B B AH X %82 MK ( Hodgson et al.

2010 ; Boonbumrung et al., 2001 ; Chen et al.,2006;
Echeverri et al., 2004 ) , 11 D-F7 4 i = -8-2 &)
5 R A T 25 L 8 S ) R TR M) 5T (Cai et
al, 2014) ,EEMR T HEY I &S P E E
B, AHFTER I SPME 2 BUESE & GC-MS K
D7 FhA R 2 A i ) 6 48 2% B9 48 A iy, 3
i 2 52 Ff 4 A oy, Heh AL [F E A (IR -
(+) -a-JR M, D-A7 168 I A =X-B-2 8 I 2 3 ok
g5 o TEXSEIRE RN Th, DA ISR T C-8-27 )
Wi S -B-2 s DT R | 9 A R TR
g T ME A SIE Y B, BT DA R
[T 4 4 a8 4%, o mT LA 3R U RS (Cai et
al.,2014; EFRH45 2018) , £ R J5 1 g 38 7T LA 4 B
EHER KRS, 2014) o 52 Fh A S5 -
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THR-3-CHR (T A ) M OBEEAR T (F MU REN AR 2 0o T B 1Y 22 5 (ROVE 55

AR HLT FT818™ ) FIFR P HY B ( Shil A ) 45 3
PS8 JE T A BHE R Y 0 B R GE . BLAh,
FE AN I 7 S A R I AR R R A AT A
(35.87% ) AEI I A Rk v A 000 280 RH X 25 £ 488 e 1)
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