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Abstract : In order to understand the volatile constituents and relative contents in full-blown flower of five aroma culti-
vars ( Dendrobium Hand Green, Dendrobium Burana Sunrise No.2, Dendrobium K. B. White 607, Dendrobium Blue
Sapphine 256 and Dendrobium Burana Charming) and two non-fragrant cultivars ( Dendrobium Red Bull, and Den-
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drobium Sunya Sunshine) of Dendrobium, were determined by solid-phase microextraction (SPME) and gas chroma-
tography coupled with mass spectrometry ( GC-MS). The results showed that there were 45 volatiles identified in seven
cultivars, including 34 kinds of terpene, 8 kinds of aromatic and 3 kinds of esters. Five scented varieties volatile com-
ponents mostly were terpene, and the terpene played an important role in aroma formation of Dendrobium. By compari-
son: main volatiles in five scented Dendrobium cultivars were 3-carene, linalool and a-copaene. Different species’
volatiles and relative contents were significantly distinct. The major components of Dendrobium Hand Green and Den-
drobium Burana Sunrise No.2 were 3-carene, the relative contents were 59.343% and 77.775% , but the emission rate
of Dendrobium Burana Sunrise No.2 was about 3 times of Dendrobium Hand Green’ s; Dendrobium K. B. White 607 s
main volatiles was 3-carene (29.170% ) , a-copaene(17.660% ), and linalool (10.990% ) ; In Dendrobium Blue Sap-
phine 256’ s volatiles, the relative contents of a-farnesene was the highest (42.310% ) ; the main volatiles in Den-
drobium Burana Charming’s were a-copaene (33.648% ), followed by 1,2-benzenedicarboxylic acid, bis(2-methyl-
propyl) ester (13.866% ). There were identified less volatiles in two non-fragrant cultivars, the main volatiles emission
rates were also less; Dendrobium Red Bull’ s main volatile was homosalate (28.118%) ; the most important volatile
was isoeugenol (27.529%) in Dendrobium Sunya Sunshine. The main volatile components played a decisive role of the
scent in different varieties and most of them had been widely used in flavor, pharmaceutical, cosmetic and other prod-

ucts. Therefore, looking for the key aroma components in different cultivars would provide references for aroma cultivar
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breeding and products development of Dendrobium.
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Table 1  Sensory descriptions of seven Dendrobium cultivars
1L o
i AR ok o
- Flower _
Cultivar Smell sensory description
aroma
LRI A HA R, ORRH
Dendrobium Hand Green Scented  Light perfume of jasmine
Hil 255 BA W, R
Dendrobium Burana Sunrise No.2 Scented ~ Strong smell of the grass
F14£ 607 BA fETieisiig
Dendrobium K.B. White 607 Scented ~ Sweet aroma like gardenias
27 256 HA A WOl
Dendrobium Blue Sapphine 256 ~ Scented  Light perfume
b BAT ek
Dendrobium Burana Charming ~ Scented  Strong perfume
o1 REA WA AR
Dendrobium Red Bull Unscented Lightly unpleasant odour
=R REA BB, R A I
Dendrobium Sunya Sunshine Unscented  Strongly unpleasant odour
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Table 2 Main scent compositions and relative contents in seven Dendrobium cultivars
FAXT Er i Relative content (%)
(A — A —
Ve Retention ZRRff  Hili2%5  FA4E607  %7F 256 ik 7y A =AFFDE
Compound time Dendrobium  Dendrobium Dendrobium Dendrobium Dendrobium Dendrobium Dendrobium
(min) Hand Burana K. B. Blue Burana Red Sunya
Green Sunrise White Sapphine ~ Charming Bull Sunshine
No.2 607 256

[0S

Terpene

DTG — — — — 0.561 — — —
D-Limonene

B 6.241 1.221 0.804 0.567 — — — —
Ocimene

3-BE I 6.577 59.343 77.775 29.170 1.345 1.982 2.350 —
3-Carene

I A 8.16 — 8.722 10.990 7.091 0.349 6.593 3.699
Linalool

2-C BT, - -3 R O e 8.73 0.310 — 10.725 — — 2.253 —
2-ethenyl -1, 1-dimethyl-3- methylene-

Cyclohexane

I 11.195 0.742 1.267 — 0.236 0.190 — —
Allo-ocimene

1,3,5,5-PUH 361, 3- 37 0 13.051 0.825 1.078 — — — — —
1,3,5,5-tetramethyl-1,3-Cyclohexadiene

2- TR 1 PR3- (1- TR B 47 55 ) 14.388 — — 0.116 — — — —
ks

2-methyl-1-methylene-3-( 1- methylethenyl )

Cyclopentane

BN 15.119 — 0.764 0.300 0.231 2.303 — —
Longicyclene

A5 15.186 3.510 — 4.466 5.009 8.825 — —
Ylangene

-] B4 15.307 10.941 4.457 17.660 17.248 33.648 — —
a-Copaene

o-EEVE Sl 15.514 — 0.250 0.737 0.818 1.557 — —
a-Cubebene

(-) -B-U 554 15.55 1.230 — — — — — —
(-) -B-Bourhonene

[S-(Z,E)]-1,5-—HA-8-(1-FEZFEE) - 15.627 — 1.545 — 0.175 — — —
1,5- 3% I

[S-(Z,E)]-1, 5-dimethyl-8-( 1-methy-lethe-

nyl)-,1,5-Cyclodecadiene

e 16.052 0.218 — — — 2.242 — —
B-Elemene

FaRr 16.286 0.438 0.103 4.110 1.759 0.172 — —
Caryophyllene

FARTEM45 D 16.493 — — 0.256 0.244 — — —
Germacrene D

YT 16.586 0.268 — — — — — —
Selina-3,7(11) -diene

a- AR AN 16.677 — — 0.123 — — — —
a-Guaiene

(-)-ShYRE I 16.778 — 0.119 0.376 0.306 0.189 — —
(-) -Aristolene

B-ANZH 16.894 0.759 — 1.945 2.269 2.243 — —
B-Panasinsene

RS A 17.011 1.037 0.371 — — — 9.709 15.022
Allo-aromadendrene

R A 17.163 0.463 0.084 1.197 1.916 1.347 — —
Humulene

v L 17.285 0.718 — 0.811 0.656 1.521 10.966 23.995

y-Muurolene
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X% & Relative content (%)
(R BB ——— — A :

Ity Retention SR HIM2%5  HE607T  #7F256 k77 A =R
Compound time Dendrobium  Dendrobium Dendrobium Dendrobium Dendrobium Dendrobium Dendrobium

(min) Hand Burana K. B. Blue Burana Red Sunya

Green Sunrise White Sapphine  Charming Bull Sunshine
No.2 607 256

(+) B 17.459 0.292 — — — — 1.129 2.526
(+)-ledene
B-EER Nl 17.589 2.114 — 1.514 2.263 1.690 — —
B-Cubebene
R iERTii 17.708 — — — 0.597 — — —
a-bergamotene
-k 225 17.85 2.831 0.889 5.452 4.629 7.891 1.266 2.615
a-Muurolene
ok et 17.93 — 0.523 — 42.310 — — —
a-Farnesene
S-HLAR T 7 18.008 — — 0.713 — — 1.254 3.169
8-Cadinene
-4 231 -4( 14) ,5- K 18.127 1.516 — 0.161 — — — —
cis-muurola-4(14) ,5-diene
1(10) ,4-FEAS — 18.438 5.053 0.326 5.949 4.663 5.403 — —
Cadina-1(10) ,4-diene
-A4< 2431 -3, 5- 0 18.649 0.067 0.080 0.435 — — — —
cis-muurola-3,5-diene
(Z)-2,6,10 =H %-1,5,9-+—k =4 18.82 — — — — — 0.638 —
(Z)-2,6,10-trimethyl-, 1,5 ,9-undecatriene
HEIEAAN
Aromatic
KA R i 10.518 — — — 4.442 0.758 0.778 3.359
Methyl salicylate
m-FHR R 12.194 — 0.235 — — — — —
m-Aminophenylacetylene
ST T 14.817 — — — — — — 27.529
Isoeugenol
1,2-HEEHER 17.75 — — — — — 4.238 2.377
1,2-dimethoxy Benzene
B R S T 24.913 — — 0.114 — 13.866 3.637 —
1,2-Benzenedicarboxylic acid, bis
(2-methylpropyl) ester
R —HWER — L8R 28.304 — — — — — 10.608 7.291
Diethyl phthalate
AR IR TR 28.606 — — — — 9.385 3.299 —
Dibutyl phthalate
H SRR 30.183 — — — — 28.118 —
Homosalate
[(iES
Ester
ZRTT IR 15.647 4.486 — — — — — —
Linalyl acetate
IR =1 g 18.267 0.145 — 0.121 0.440 — 0.755 1.570
Tributyl phosphate
KAHRR-2- H TR 26.21 — — — — — 5.045 —

2-Ethylhexyl salicylate

H: — RAEWE, TR,

Note: — Not detected. The same below.

1.2 Fix

il FH 5% [ 22 848 2 7] 7890B K AH {4,11%-7000B
= PUGAT RS AL ( GC-MS) ; 3€ [# Supelco 2
][ A0 fi 26 B (SPME) %% # . 65 wm PDMS/DVB

SPME #HiSk (SPME FBhbtE AR, SR A= 524k
(2013) B 75 35 R 5 HUAE e v 48 e A ol A = B
T 2o ik 2SI 2 NIST11 K3 K&
FRAORSCRR AT HEA T 2 5E | I AR 3 1 1 U e i AR5
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HERIEVIBRIAR = A/ (m - 1), P A
KA T I TR, me D B i (4 88 5 (g ) 0 D T
23RO A] (h) o

2 HRH4M

2.1 7 MR AR RMIEZER SR

T A ER PG e rh AR A S 45 R LR
k& (F£2), Hip, NG R4 23 fifk &
Yy, 5 RIE R 93.282% s M H 2 5 %E
19 Fib G, A5 KR B 1Y 94.844% 3 I 4E
607 %€ 27 FAL & W, & S R PR BT
97.895% ; N 5675 256 %7t 23 RV &), i SRR
PR3 19 99.205% 5 Dk 7 47 th 19 Rk &9, o
SRR VR Y 95.562% s LT 4% 5 17 Rk &
Y, 5 BT R PE R 992,637 % N =30 BH G % 5 HY
11 Fib &9, 5 B3RP 93.152%
22 ERMERNEEELZER S

DN R A % o B R R N R 3
(59.343%) , Ho 2 -] U0 (10.941%) s H i 2 5
TS PR R LS AR S i T 1% A 6
i, FEAR SN 3-8 (77.775% ) , H 25 iR
i (8.722% ) ; 4L 607 HHAHXT & st 1% 094 11
T, 35 & M B o oA B AR A 3 M
(29.170%) J5 14 (10.990% ) 2-Z K Ke-1,1-—H
Fe3- F OB BR & ke (10 725%) F «-R] B M
(17.660% ) ;2815 256 H AT & =L 1% A 12
F, 38 & v B ok e M RO A R
(42.310%) , ok J& - AT ELH5 (17.248% ) 5 ik J1 i AH
X 1% A 14 F, F23E K R 2 a-0
ELI7 (33.648%) , HiR B4R A W R — 5% T fis
(13.866%) AP W R — T HE(9.835%) ; 412k
AT S Mt 1% 04 14 Fl, 3589 R PE A2
TEMITE (28.118%) , H Wk & 4B & W iR — £ g
(10.966% ) . y-#K % i #5 ( 10.608% ) 1 5 7 1 4
(9.709% ) ; = BHSEH AR XS & BT 1% 09F 9 Fh,
REENRSET THB (27.529%) , KR y-# 22
M7 (23.955% ) R A (15.022% )
2.3 BEMER S AR

45 PR RS Y e SE 34 B D5 FGAL G
Y8 i EE2E 3 b, Bk fRH RS [E] FLAE R HE L M
B A A F (B 1) - H 2 5 FI4E 607 AR

T 1% MRS, 7 B2 94.844% 93.180% ;
LRRMHRR T bk LRI (4.486% ) 5575 256 BR T
KA R R (4.442%) A, 5 R 5 I 28 L v
A3 (439010 88.796% ,90.500% ) ., Bk 7 LAt Ji 24k
G R (70.651%) , L2 iR 2R (23.251%)
CTARFN =0 BH AR, W AR5 B e A & P AH X %
HAHZEAK BRI F A A1) (49.901% ) FE 2
T AL AW (35.520% ), = 7 BH G 4 255 (51.
026% ) FE T35 B AL A1 (37.198% ) , 5c /b 1) S i
2 E5.045% 1.570% (L) & it 1% k&
Yits) .

~ 100.00 B 55552 Terpene
i/ O #5ixwa Aronatic
g 80.00 0 Akt Ester
5
o
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>
5
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[
O
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Fig. 1 Composition of volatiles in seven Dendrobium cultivars
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AR BF SR o-1T BRI R, HA H 2
SHIEETY 256 TR a1k JE M HLER T 256 BEBUR Y
o H 2 S8 10 £% AL B K s i B
MIBR R R ok, R A ) JE R, = W PR
HS T A R R R R, A A R ) TR
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Table 3 Emission rate of main components in seven Dendrobium cultivars

BEIR Emission rate (A + g' - h™)

N SN Hiti 2% FI4E 607 £15 256 | AR =k
He &4 Compound Dendrobium  Dendrobium Dendrobium Dendrobium Dendrobium  Dendrobium Dendrobium
Hand Burana K. B White Blue Sapphine Burana Red Bull Sunya
Green Sunrise 256 Charming Sunshine
No.2
3-E M 2.40x10°  7.46x10° 1.34x10° 1.74x10* 3.37x10* 5.11x10° —
3-Carene
F R — 8.36x10° 5.06x10* 9.19x10° 5.94x10° 1.43x10* 5.98x10°
Linalool
-1 LI 4.42x10°  4.27x10° 8.14x10* 2.23x10° 5.72x10° — —
a-Copaene
B EREA 4.19x10*  3.56x10° — — 2.11x10* 2.43x10°
Alloaromadendrene
yAR2E 2.90x10° — 3.74x10° 8.50x10° 2.58x10* 2.39x10* 3.88x10"
y-Muurolene
a-iE et — 5.02x10°* 5.48x10° — — —
a-Farnesene
5T TR — — — — — 4.45x10*
Isoeugenol
AR IR — 5 T Wi — — — 2.36x10° 7.91x10° —
1, 2-Benzenedicar- boxylic acid,
bis(2-methylpropyl) ester
1 S S — — — — 2.31x10* 1.18x10*
Diethyl phthalate
BHE IR T e — — — 1.59x10° 7.18%10° —
Dibutyl phthalate
BB — — — — 6.12x10* —
Homosalate

Mg BRUHKAL WM =2 200122 A 2R SR &
PR R A B W i 2 (R4 224, 20065 1
WIS ST 2008 ; ZE #4245 ,2010; Reis et al, 2004 ) ; XL
MERF] (5KTF45,2015) RAEHE > (3K #455,2010) {6
T IR FIER SR A Y R, WG T
AR £ 22 B 2R A& Wtk e 1y ( EVLK AR,
2013) 5 Mg AL R EL AR TR BE 28 05 75 T 1 Ak W AR G
H o3 A A L GRED R SR, 2011 ), A8 %
22 A T AR AR 0 A2 Bl DT R A RS WOIR ) o () X
F,2011),

WG 5 PP EF R BHES T & 1 kP
JIL 53266 R 348 2 W s 2 U Pl 4 28 % B A AR
R EHEMEN ., AEFILLA =G
w2 S RS TR G & A Y, Hr A
X it e e ) A3 3 0 A S SR S T
3.2 R MRS XA B E TR Tk

— M BT R A, B W v T Ak
B TR B E A5y, TR T4E
A6 HL A/ NP VR B A b e B E RSN
PR o5 sl (RE S, 20065 257845, 20085 4% 75 %

420145 5K B4 2015) , B-2 Mk AN 5 fet s ok ke A
R BRI B (5K 75 55 ,2013a) , 7E TR %
(Vanda Mimi Palmer) & $f5 FF R0 LR EEE
FIZK 218 £ T 75 12 fie 125 ( Mohd-Hairul et al,2010) .
B I RTAE Ry i K S B AR I T S
F(HELE 2014), ETHEHPRIATEW . (-)-a-
T O i (258 855 ,2015)

AW FELE TG H e 57 B BB AL B AL L5
A—EWEER (H 5K %25 (2012) X5 4 FhEKA b
WFFE L5 AR, AT 82 PR A Fr a5k 4 Bk A fipk i b oA [
S, KEVREREWENEERE T A
FRREDNT B B, A P 3 R0 A R 43 1 (B D (BT
KA 2013)

GERAAE W 2 59 EEFEE 3-
HEAFREI A ARFER (25, 2011) , HR
JER 3 (H 58 ( Boonbumrung et al,2001) ,{H 23X 2 4~
AR AR TR, AT RS A H 2 5 3.
PRI = T4 R AH, T DL H 2 5 19 BR I8 vk
B 2 R A A R RIS A s AL, T BB R o 3
FETBOR A8 SR (TR A5 ,2015) B Elsr LR
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J5FETE (4.486% ) , % ¥ M (1.221% ) FIAR 50
FI(XBALRLEE,2014) (1) E K5 2 — 1Y) B-EE T i T 4
(2.114% ) IRAFEL,

HAE 607 8 &R 3-8 - 1] U s
M 2-ZMHE-1, 1- T F RE-3-000 F L BR O e A o o i
e, HER SR TR A A I E WAL, v ae P H
R Eeat NSRS DE S Wi i X = OE <1 > SN[
AL 607 45 % 2 0o FER o FH L, (EZR A bk (14
607 BB ., ] BEE: PR Ryt R rp /D 5 R R i
5T K IR, P A P 2 3 i A7 7E T A7 A ORI == (B A )
H A AT (2SR AE 20155 4% 12 %5, 2008 5 1
2 ,2011) , H U S (H K ( Chen et al ,2006) , H
ARG TE, FRAEMEAREREA (FRFEE
42006 2, 2011) , HSRGE R Ak 2-2
M E-1,1-Z B -3- B ER O b (H 2- 20 -1, 1-
THEE-3- B L IR O B T I R B R 2k
By ¥ R A B R LAY (TR 5 ,2014) , T RE
XA DI K

2075 256 $E L ME AT T T JE 0 ARG =
1o, o1 SR M UL R R AT (XRAL I A5, 2014) ,HE
A6 (ZR8 5, 2008 ; TRIE IR 55, 2012) /9 FE 2 AL 43, (H
e PR ) 10 A R 22 IR, T R RN 5535 256
KR S KR -7] B (17.248%) B3
Wi, -] ELI R BAFAE T — So F BHMED b (R4
84,2013 ; XL AL5E,2011) 2 —Fh A BB 5] 2
il R B fb 24 ) (WA, 2014 ) ; ik ) R B
FERME I a- 7] B (33.648% ) , FLUR AR —
AR 5 TR (13.866%) , 3878 R —F THEA
RO

ANEFESW 2 b S i A A (o
17 F) H 54 & SRRCA A A & P 53 A6 L
BEHCRAXT RN, 2145 v F2 B 5 10 S
s KR = A CHER) , HUGE R iR — OBk
F oy 22T, 7K A R T 28 00K L R B, B A B
B, AR S e M A o & ILFE 2 rh 2R — H i
LM RAE T FE 2L PRl DR AG T ok, PR A
HHXFFE L e/ AR (B, 2011) , HowT
REXT Bk A b Mt TG B ik ; — 0BG v i £ 22 2
ST FA, HROE y- M2 I RN A& R 0, 7E 58
22 (BPFEE2013) R R S Fl 3 SR (X EP IR
201 PR T FHEM N FEEFEILTZ—,
ST T HBA BRI R TTERS (BR%A,1993),
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