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Studies on the Volatile Constituents from Different Cultivars of
Cymbidium hybrid

CHEN Yiquan', LIN Bing?, ZHONG Huaigin**, FAN Ronghui®*

(Unstitute of Agriculture and Engineering Technology, Fujian Academy of Agricultural Science, Fuzhou 350013, China,
Institute of Crop Sciences, Fujian Academy of Agricultural Science, Fuzhou 350013, China)

Abstract HS-SPME/GC-MS was used to analyze the floral components of different cultivars, different flow-
ering stages and different parts of flower organs in Cymbidium hybrid. The results showed that the main components
in Cymbidium hybrid were terpenoids. The difference in floral aroma release between different cultivars was obvious.
The main components of ‘K24’ are 1,8-Cineole (23.91%) and 1-Hexanol (13.74%). The main components of ‘K21-
1’ are (E)-Nerolidol (30.39%) and Cyclohexane (22.99%). The main components of ‘Hongmeiren’ are a-Farnesene
(43.50%) and Linalool (34.52%). The main components of ‘K18’ are f-Caryophyllene (43.57%) and a-Bergamotene
(19.59%). The main components of ‘Shibagege’ are B-Caryophyllene (42.99%) and a-Farnesene (19.65%), and the
main components of ‘Hanchenggongzhu’ are B-Caryophyllene (52.40%) and a-Farnesene (9.99%). The component
number and released amount of ‘K18’was highest in full opening stage. The main components of petals and sepals are
B-Caryophyllene, and the main components of lips are -Caryophyllene from different parts of the floral organ.

Keywords Cymbidium hybrid, floral component; HS-SPME/GC-MS; terpene compound
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Table 1 Aroma level of floral scents from seven cultivars of

Cymbidium hybrid
Ew S i
Aroma levels Variety
Very low ‘Shibagege’. ‘Hanchenggongzhu’
Low ‘K24, ‘K21-1’, ‘Hongmeiren’ ‘Huangjinlong’

Medium ‘K18’
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Fig.1 TIC (total ion current chromatogram) of aroma component from flowers of plants from Cymbidium hybrid
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Table 2 Main floral components of different cultivars in Cymbidium hybrid

7 R B I (8] /min & AHXS 5 5/ %
Number  Retention Compounds Relative amount /%
time /min ‘K24’ ‘K21-1° ‘Hongmeiren’ ‘K18’ ‘Huangjinlong’ ‘Shibagege’  ‘Hanchenggongzhu’

1 2.908 Leaf alcohol — — — — — 1.97+0.46 4.81£1.23

2 3.412 1-hexanol 12.85+1.85 — — — — 4.01£1.35 —

3 5.847 a-pinene 6.40+1.07 0.61+0.18 — — — 2.18+0.32 2.17+0.21

4 6.107 Ethyl tiglate — — — — — 1.21£0.12 —

5 7.869 3-octenol 0.80+0.34 — — — — — —

6 8.048 Methylheptenone — 0.71£0.23 — — 5.67+0.16 — —

7 8.218 B-myrcene — — — 0.03+0.01 24.50+6.43 — —

8 8.233 2-pentylfuran 3.60+1.23 — — — — 2.51£0.78 1.43+0.66

9 8.389 6-methyl-5-hep- — — — — 0.86+0.37 — —
ten-2-ol

10 9.110 S-verbenone — — 0.21+0.16 — — — —

11 9.422 4-methylanisole — — 0.47+0.43 — 0.58+0.11 — —

12 9.797 D-limonene — — 0.32+0.12 — 0.61+0.21 0.63£0.16 —

13 9.904 1,8-cineole 27.54+£5.60 — 0.18+0.08 — — 10.84+3.23 6.52+1.25

14 10.049 Benzyl alcohol — — 0.37+0.17 — — — —

15 10.557 B-ocimene — 1.27+0.42 0.71£0.21 6.99+0.52 0.28+0.12 — —

16 10.673 4-hexanolide 3.89+0.83 — — — — — —

17 11.855 p-creso 5.2+1.57 0.68+0.25 1.87+0.51 0.13+0.06 0.65+0.21 3.09+1.34  9.16+2.19

18 12.715 Linalool — 3.15+0.13 33.84+5.54 0.05+0.02 — — —

19 13.162 Phenylethyl alco- 5.63£1.02 — — — — — —
hol

20 13.245 Geranyl nitrile — — — 2.93+1.02 — — —

21 13.273 Cyclohexane — 22.99+5.61 0.45+0.14 1.27+0.35 0.29+0.01 0.85+0.23 1.4240.21

22 15.707 Octanoic acid 0.99+0.29 — — — — — —

23 16.356 a-terpineol — — 0.58+0.21 — — — —

24 16.923 lilac alcohol — — 6.13+2.03 0.14+0.11 — — —

25 17.219 Ethyl benzoate — — — — — 0.95+0.28 —

26 19.192 Nonanoic acid 1.43+0.45 — — — 0.68+0.46 0.65+0.19 —

27 21.907 Eugenol — — 0.60+0.21 0.09+0.03 0.72+0.45 — —

28 23.185 B-elemene — — — 0.31+0.21 — — —

30 24.165 B-caryophyllene — 1.01+0.57 — 43.04+5.10 — 40.32+0.58 51.40+2.35

31 24.606 a-bergamotene — 4.64+0.74 0.77+0.42 19.33+0.77 15.05+0.12 — —

32 24.83 B-cedrene — — — 0.58+0.33 0.39+0.12 — —

33 25.027 Geranylacetone — — — — 0.44 £0.16 — —

34 25.303 a-humulene — — — 1.09+0.25 — 0.43£0.23 0.67+0.18

35 25.279 B-farnesene — 3.00+0.97 0.71+0.22 1.39+0.36 0.98+0.06 0.40+0.43 —

36 26.014 B-ionone 0.21£0.15 1.00+0.10 2.21+0.53 3.70+0.13 4.16+0.12 — —

37 26.111 a-curcumene — — — 0.95+0.26 1.08+0.38 — —

38 26.843 a-farnesene — 8.65+1.05 42.74+7.59 1.26+0.14 0.28+0.09 18.61+4.19  9.69+2.16

39 26.951 B-bisabolene 0.8+0.36 — 0.35+0.12 — — — —

40 26.997 B-curcumene — 3.24+0.97 — 7.16£1.97 4.37+0.30 — —

41 27.402 Dodecanoic acid, — — — — — — 0.46 £0.18
methylester

42 27.516 Farnesone — — — — — 1.53+£0.47 —

43 28.558 (E)-nerolidol 1.19+0.51 29.75+4.12 0.74+0.21 8.13+£0.51 — — —

44 29.573 v-bisabolene — — 0.38+0.13 0.09+0.03 — 0.15+0.05 —

45 29.72 Heneicosane — — — — — 0.31+0.06 —

46 30.061 B-citronellol — — — — 0.27+0.06 — —
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5 £ F I [H)/min & AR /%
Number  Retention Compounds Relative amount /%
time /min K24 K21-1’ ‘Hongmeiren” ‘K18’ ‘Huangjinlong’  ‘Shibagege’  ‘Hanchenggongzhu’
47 30.215 a-patchoulene — — 0.53+0.16 — — — —
48 32.143 a-bisabolol — 0.31£0.06 — 0.02+0.01 0.33+0.11 0.36+0.09 —
49 32.572 Heptadecane — — — — — 0.21£0.08 —
50 32.817 Trans-geranyl- 1.65+042  092+40.51  — 0.09£0.02  5.97+0.98 — —
geraniol
51 33.027 Farnesyl alcohol 0.91+0.43 9.29+3.23 — — 0.49+0.21 0.46+0.31 —
52 33.549 Trans-farnesal 7.22+3.29 — — 0.15+0.04 7.11£3.11 — —
53 34.728 Eicosane — — — — — 0.16+.05 —
54 34.819 Farnesol acetate 1.6+0.35 0.12+0.23 — 1.01+0.37 16.16+4.57 0.17+0.12 —
55 35.471 Diisobutyl phthal- 2.37+1.23 0.17£0.16 0.17£0.05 0.06+0.07 0.05+0.03 0.37£0.16 —
ate
56 36.861 1-octadecyl 2.98+1.09 0.11+0.08 — — 2.16+0.53 — —
acetate
57 36.973 Isopropyl palmi- 0.46=0.12 — 0.04+0.02 0.05+0.03 — 0.11£0.09 —
tate
58 38.004 Ethyl linolenate 0.24+0.23 0.27+0.07 — 0.08+0.03 1.05+0.65 — —
— R .
‘— indicates that it is not detected.
R3 RRZKISBIEREEIEERET RS
Table 3 Main floral components of ‘K18’ in different flowering stages
AR & /%
75 fREA 8] /min 1L &9 Relative amount /%
Number  Retention Compounds e SR Jowiiiil KAEHA
time /min Bud period Early flowering period ~ Fully bloomed period End flowering period
1 2.924 1-hexanol 15.66+2.35 0.59+0.23 0.19+0.06 0.09+0.01
2 8.211 B-myrcene — — 0.27+0.09 0.44+0.03
3 8.255 2-pentylfuran 10.88+1.06 0.59+0.23 — —
4 9.904 1,8-cineole — 0.32+0.12 — 0.20+0.03
5 10.557 B-ocimene — 11.26+2.37 15.21+2.68 11.95+2.91
6 11.842 p-cresol 43.62+3.16 0.93+0.12 0.70+0.16 0.41+0.12
7 12.709 Linalool — 0.04+0.01 0.05+0.01 0.06+0.01
8 16.127 Creosol 10.03+0.23 0.26+0.10 0.16+0.05 0.12+0.01
9 19.192 Nonanoic acid 3.99+0.43 — 0.03£0.01 0.02+0.01
10 23.185 B-elemene — 0.13+0.04 0.32+0.05 0.54+0.02
11 24.165 B-caryophyllene 0.96+0.23 41.9842.57 37.99+2.22 39.56+0.81
12 24.606 a-bergamotene — 22.80+2.40 20.89+0.28 17.90+0.94
13 24.830 B-cedrene — 0.65+0.01 0.75+0.04 0.55+0.04
14 25.023 Geranylacetone — 0.05+0.01 0.07+0.02 0.05+0.01
15 25.279 B-farnesene — 1.05+0.05 1.31%0.10 1.30+0.02
16 25.303 a-humulene — 0.51£0.14 0.76+0.05 0.91£0.02
17 26.014 B-ionone 4.8+0.95 2.92+0.50 3.00+0.77 2.62+0.30
18 26.111 a-curcumene — 0.75+0.05 0.75+0.06 1.70+0.58
19 26.843 a-farnesene — 0.48+0.12 0.59+0.06 1.41+0.50
20 26.997 B-curcumene — 8.04+0.40 7.60£1.00 5.58+0.20
21 28.558 (E)-nerolidol — 1.31£0.70 4.12+1.12 9.83£1.32
22 29.573 v-bisabolene — 0.06+0.02 0.05+0.01 0.13£0.01
23 32.143 a-bisabolol — — 0.02+0.01 0.05+0.02
24 33.549 Trans-farnesal — 0.05+0.02 0.02+0.01 0.08+0.03
25 34.819 Farnesol acetate — 0.10+0.03 0.55+0.10 0.62+0.01
26 35.460 Diisobutyl phthalate 9.33£1.48 0.29+0.07 0.17+0.05 0.12+0.02
AR .

‘— indicates that it is not detected.
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Table 4 Main floral components of ‘K18’ in different parts of flower organs
FEOX 5 /%
a5 TR B 1)/ & Relative amount /%
Number min Retention ~ Compounds B H- iz JE Y
time /min Sepal Petal Labellum Gynostemium

1 2.924 1-hexanol — — 1.29+0.12 29.24+4.12
2 7.997 Methylheptenone 0.32+0.05 — — —

3 8.218 B-myrcene 1.26£0.06 1.13+0.04 1.98+0.05 —

4 8.250 2-pentylfuran — — — 5.12+1.34
5 9.908 1,8-cineole — — 0.25+0.09 3.37£0.30
6 10.077 Benzyl alcohol — — — 2.71£0.23
7 10.557 B-ocimene 20.95+1.72 20.11£0.49 48.26£2.67 535+1.17
8 10.617 Cyclopropanecarboxylic acid, nonyl ester ~— — — 16.61+2.35
9 11.798 p-cresol 0.74+0.22 0.23£0.13 2.95£0.35 22.92+3.48
10 12.709 Linalool 0.26+0.03 0.15£0.02 — —

11 16.923 Lilac alcohol 0.24+0.08 0.10+0.03 — —

12 21.888 Eugenol — — 0.51£0.21 7.07+0.65
13 23.185 B-elemene — 0.29+0.01 — —

14 24.165 B-caryophyllene 42.58+0.42 37.90£1.05 13.52+2.30 3.32+0.68
15 24.606 a-bergamotene 10.16+0.64 11.80+0.13 17.47£3.70 4.78 £0.34
16 24.830 B-cedrene 0.22+0.02 0.28+0.06 0.31+0.06 —

17 25.023 Geranylacetone 0.21+0.01 0.19+0.02 — —

18 25.279 B-farnesene 0.91+0.12 0.78+0.02 0.60+0.27 —

19 25.303 a-humulene 1.03+0.35 1.09+0.50 0.17+0.04 —

20 26.014 B-ionone 7.25+0.11 8.57+0.89 1.02+0.04 0.93+0.54
21 26.843 a-farnesene 1.70+0.26 0.58+0.07 0.20+0.01 0.71+0.15
22 26.989 a-curcumene 1.68+0.38 2.84+0.1 4.60+0.46 2.38+1.09
23 28.558 (E)-nerolidol 5.51+£0.52 7.07£1.57 0.12+0.03 —

24 29.573 y-bisabolene 0.03+0.02 0.05+0.01 — —

25 32.143 a-bisabolol — 0.04+0.01 — —

26 32.817 Trans-geranylgeraniol 0.42+0.24 0.31£0.01 — —

27 33.549 Trans-farnesal 0.76+0.38 0.46+0.05 - -

28 34.819 Farnesol acetate 0.63+0.28 1.20+0.39 0.12+0.02 —
— RTR AT

‘— indicates that it is not detected.
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K, AT RESE T A58 Z AN dt A B SR IR iz, SCBEAR
AN R RAE 2 22 RS [ [ 22 g0 AT N 2R g, HAE
BH R AFAEBRE R

HRAT 22 K187 6 o #5 K W) R T i Bl A 1) T
JRC S B0 S 1S R0 RN IR, AR R OT Ik B
Ko 3C02% (Oncidium sharry baby). ¥ (Rosa ru-
gosa Thunb). /KAl (Narcissus tazetta var. chinensis
Roem). X (Wisteria sinensis)F 121t (Hedychium
coronarium)4¥ 215 KR TR B H B & L) K
B I KGN R U7 X PR R SR TR
M FE TR IR PTG R A
KHE R KL KBTS TEARE . KR 7K IR R Ak F
FH 272 [ (S-adenosyl-L-methionine:benzoic acid/sali-
cylic acid carboxyl methyltransferase, BSMT)Z 5 7%
HIRHEE. AKMERHEE. T F &5 &R EREE
RYVEIE R FE, PottS5 USHRE , AEINSKF] (Fagraea
ceilanica){t P 1) BSMTH R ) 215 &M EBEE 1L
() RSCAFIR , Jesg s . Ak, AR &
(R A6 o T A A4kt ] R A2 S MAN 8 45 AR TR —
MEEFH

TR B G T, TR E Y HE
MRS E A . FERRG ST, Fehs . a4
FEAUEE . o-VRWe M . TR AT AR A B- ) AR
R, YR S5TEF SRR AR R A A .
BRI, R X BRI ST RN, AR T
RO, 105 NI IR K A RN
IR DE I8 32 70 BT, BEAE LR TT I, LA R IE A IR
FEIIRAR , X 5I6A BRI AR A — 5.
5 AT B- 1 RIS R LR (B LI, 4351296 ng/gl' )
H113 ng/gPY, S HEA R G WURIRE . I, Ja8 2
e o B s AR AL S AT e L R B
Hor.

MRE b, KISHE T HIKAL. MU F, K18
B AURETBUS B B R, At W A R 5~254%; AT R
or b, KIEEAH T NANTH(43.57%) a-F i
M (19.59%) S 618 AU (8.13%) B-Z2 B I
(7.16%) F1B-Z' 81 J75(6.99%), 15 4= #16 & ¥ KW
85%, % NWURBE IS w2 &), X AT RE R F
A AR R A

AW FEARYEE AT A SRR LR, I
SE AR R B I JH A6 2 38 R AR & & 1 A2
B, WP HE T JIA EEF R, HIX T

PR AT LA H BL R 20 & & 5 A <A
RIE, A Rt — BT . Behh, Bk, 75
TN — SR RV By 3 R E N UG, AR
B K21- 1 A B & B R A e, — RN
LAY, BB MR A TR AR, i
AN, WEFURY, IR e s Tl RE S 3 1A S 1L 1)
AHNP, ORISR R, MRt — bt
i
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