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Volatile Components in Cut Flowers of Diploid and Tetraploid Hedychium
coronarium

ZHANG Ailing, TU Hongyan, XIAO Wang", LU Qiuchan, ZHONG Xiaoqing, LU Yuxin, YI Xinping,
LU Na, HE Haocheng

(College of biology and food engineering, Development Center of Applied Ecology and Ecological Engineering in Guangdong Universities, Guangdong

University of Education, Guangzhou 510303, China)

Abstract: In order to compare the difference of volatile components in cut flowers of diploid and tetraploid
Hedychium coronarium, the types of volatile components released from cut flowers were determined by
headspace solid phase microextraction (HS-SPME) and gas chromatography-mass spectrometry (GC-MS) at
initial opening, blooming and early decay stages. The relative content of each component was determined by the
peak area normalization method, and the orthogonal partial least quadratic discriminant analysis (OPLS-DA)
model was established for principal component analysis and variable importance projection (VIP) analysis. The
results showed that there were 63 terpenoids, 40 phenylpropanoids, and 22 fatty acid derivatives identified from

the cut flowers. The relative content of terpenoids was higher than that of the other components. The total volatile
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mass of tetraploid flowers was significantly higher than those of diploids at initial opening and blooming stages.
The difference of volatile components between diploid and tetraploid groups was obvious, and the difference
within the two ploid groups was within the normal range. About 63.7% representative characteristics of volatile
compounds were clustered. The variance analysis of the volatile compounds showed that the dominant and minor
compounds contributed to the difference between the diploid and tetraploid. During blooming and early decaying
stages, a-ocimene was the dominant component of tetraploid with the highest relative content, while f-ocimene
was the dominant component with the highest relative content in diploid and significantly more than that in
tetraploid. The common dominant components and contributions of diploid and tetraploid were caryophyllene,
linalool, cineole, a-farnesene, and methyl benzenecarboxylate. Therefore, the types and total contents of volatile
components increased with quadrupling process, and the types and contents of volatile components at different

periods of the same ploidy were also different. The main volatile components of H. coronarium were terpenes.

Key words: Hedychium coronarium; Tetraploid; Volatile compounds; GC-MS; Ocimene
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T 1053 53 B (AR AE S 25 1R R H Sigma 2

Bl 1 AZEe/ME. A WIFF; B: BT, C Wi,
Fig. 1 Hedychium coronarium florets. A: Initial opening stage; B: Blooming

stage; C: Early decay stage.
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m); XEEUCLIREMEN DVB/CARon PDMS E1E —
LS kE, M Sigma AF; ARG 5 il
RS R 448 DB-SMS &40 122-5532 #(30 m;
0.25 mmx0.25 um), TS558, GC-MS H5Ny
LA 7890B,  FH TS 43T
1.2 $ER MRS HFREX

SR PR 012 [ A 13 B (HS-SPME) B R HEAT 15 %
PR IR EL . B A 208 A5 UAORD DU £ AR 40 -3
BETFHAFIR] 22 B0 /NE % S5 AN 11 250 mL
HETE A, 2 Sl W B 3 AN AEHETEI A N 5 ul
31.6 ng/uL 281 L. B81E N AR, TGl FH TR A0+
HEFE I, P OB dd . KR L AE SR (0 ik
FEIT 250 CIRE R 224k 30 min (332 5 FE 50/30 um),
B2 A Ja 1 RE L Sk 37 1ok 45 9 AR A AR N B T
W2 B 2~3 em &b, TR AL 30 min, BEJE#
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W% 3 min, ST RMERA AT b 552
1.3 #ER MRS
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RAERA 0 HT . SR 2% ik HP-5 A
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EURERT (] 2 min; AP THE: FERGEREE 40 C, R
£F 2 min, L 5 °C/min FEEF 2 80 °C, fREF 2 min,
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Fig. 2 Total ionic chromatogram of volatile components from Hedychium coronarium flowers
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Fig. 3 Classification and numbers of volatile components released by diploid and tetraploid Hedychium coronarium flowers at different stages

il 44 Stage

o figliliZ35 Fatty acid derivatives

PUfEA Tetraploid

8

28

BRI

Blooming

19

P
Early decay



43 TR AR A ZAEYIACIE R 22 5 H 589
R 1 ZAGERIDUGE R A AT R YRS B
Table 1 Contents of volatile compounds from diploid and tetraploid Hedychium coronarium flowers

- e o (=S ECES s

S ta/ge Dinploi d Total content P Terpenoids % Phenylpropanoids % Fatty acid %

[mg/(g-h)] [mg/(g-h)] [mg/(g'h)] [mg/(g'h)]

T %44 Diploid 0.89:0.09 24.387" 0.10 89.64 0.03 331 0.06 7.05
Initial opening U444 Tetraploid 2.8740.10 2.54 88.30 0.09 2.99 0.25 8.71
I 41 Z &4k Diploid 12.33+0.03 15.912" 9.70 78.94 2.41 19.53 0.19 1.53
Blooming PUf 4K Tetraploid ~ 15.880.27 1352 8515 2.20 1392 0.5 0.93
HIZEH) 114 Diploid 19.89+0.33 10.002* 13.52 67.92 6.24 31.43 0.13 0.65
Early decay VY54 Tetraploid 17.25+0.32 13.48 78.18 3.68 21.33 0.07 0.49
*##: P<0.01
2.3 TE3E R YRS W43 W ZAEAE Z A B b, R A AP 2R K

FE P ASEE 1 2296 34 I 3RS 00 29 4% e Ak R
gy 125 F, HAmE SR 63 B, SRIL IR PI LR 40
T, HEWTERATAW) 22 B0 (3R 2 XA H 30 Ff it 95k
). AEEILH 96 Mg ALY, DUfEIRA 102
Foft, o A AR DU A AR LA B R R 72
ity AEARREAT B 24 B DU ARRRAT 1 30 B, R

R 2 ABIER YRS AT 5 5 (%)

AT O o AR 24 FRREA HE R M R4 7E
HIRIAR XS & B F<1%, 2 H 3% B M R4 1 %5
R DU R I 30 Mg R MER T, A
TEIHE p-9R I A1 R TT AW S 1) a- 2 3 05 AH
of B, AN 7.02%. 31.09%F1 36.58%, H:
fly AR X R AR

Table 2 Relative contents (%) of volatile components in Hedychium coronarium flowers

I Initial opening stage

JE I3 Blooming stage YIZEW] Early decay stage

Fpuy | REINE =
Retention ti — ™ o o o -
No. ¢ e?nll(i)rrll) me Compound A UIERES AR VY 54k itk VU £ 44
Diploid Tetraploid Diploid Tetraploid Diploid Tetraploid
ifi Jfii 2% Terpenoids
1 12.4 a-%#}% a-Ocimene - - - 31.09+6.21 - 36.58+7.07
2 12.2 B-Z & p-Ocimene 5.49+1.93 2.85+1.66  22.76+5.78 1.36+1.03 25.74+8.90  1.26+0.95
3 14.8 W% #y)fi Allo-ocimene 1.30+£1.12 0.45+0.24 0.96+0.85 1.31+0.54 1.07+0.63 1.15+0.88
4 20.1 Fi7)fi Caryophyllene 34.46£14.02  50.79+19.71  1.01+0.99 1.06+1.04 1.12+1.01  0.56+0.44
5 11.5 FA N Eucalyptol 1.62+0.97 5.3442.32 14.60+5.43 16.26+6.71 12.14+6.43  13.51+3.49
6 21.2 a-% ¥ a-Farnesene 1.27+0.98 - 5.4242.44 4.34+1.01 5.2743.12  4.51£2.56
7 20.5 B-E B XIE p-Famesene 19.77+8.90 11.3546.99  0.19+0.08 tr 0.91+0.54 -
8 14.1 PUERE Linalool 12.65+3.76 5.22+3.31 17.73+£5.99 14.26+5.77 16.61+5.87  14.68+4.79
9 8.5 a-JRMi o-Pinene tr 2.32+1.05 1.04+0.66 0.37+0.19 0.14+0.09  0.20+0.07
10 9.7 B-IRME B-Pinene - 7.02+2.32 - - - -
11 20.6 1,5,9,9-DU FH 31,4, 7- 30+ —h =4 5.13£1.21 4.43+1.23 0.2+0.06 0.26+0.17 0.29+0.11  0.24+0.15
1,5,9,9-Tetramethyl-1,4,7,-cycloun-
decatriene
12 102 p-HEEN p-Myrcene - 0.44+£0.22  1.67+0.45 1.701.01 1.11+0.87  1.15£0.92
13 16.2 FAJMEE Terpineol - - 0.35+0.21 0.23+0.19 0.56+0.26  0.35+0.14
14 20.3 KR a- T B trans-a-Bergamotene 2.58+1.47 1.00+£0.81 - - - -
15 20.9 KAR A 4% Germacrene D - tr 0.17+0.12 0.29+0.21 0.2140.11  0.66+0.54
16 22.1 4,8,12-=H¥k-1,3,7,11-+ =5 IUJE tr - - 9.38+2.89 7.79+1.91  0.80
4,8,12-Trimethyltrideca-1,3,7,11-tetraene
17 18.8 4- 2 FE-4-H I 3-(1-H 5 20 1.23+0.88 0.93+0.75 - - - -
£)-1-(1-FE 2F)- A O
4-Ethenyl-4-methyl-3-(1-methylethenyl)-
1-(1-methylethyl)-,cyclohexene
18 14.4 4.8- " HHE R KE-1,3,7- =4 - - 2.36+1.11 3.39+1.89 2.29+1.54  2.58+1.99
4,8-Dimethylnona-1,3,7-triene
KN Phenylpropanoids
19 18.1 5% Indole - - 0.95+0.44 0.93+0.76 2.82+1.36  2.40+1.65
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43R (Continued)
. B2 I ] s YIFF ] Initial opening stage FJT 8 Blooming stage VIZEHA Early decay stage
=2 . . — — — —
No,  Retention time Compound — itk POk —ffk —fifk DU
(min) Diploid etraploid Diploid etraploid Diploid etraploid

20 14.9 % Benzyl nitrile tr - 0.55+0.42 0.36+0.21 0.27+0.18 0.24+0.11

21 13.8 K HER S Benzoic acid, methyl ester - - 6.79+3.28 7.13+£2.61 11.09+4.94  8.88+3.31

22 15.8 K HR 2.5 Benzoic acid, ethyl ester tr tr 4.10+1.21 1.52+1.01 8.45+3.45 2.99+1.73

23 20.4 -5 T EHFBY trans-Isoeugenol - - 1.73+0.77 0.85+0.56 1.45+1.01 1.46+1.01

24 18.9 A H KR FEE Methyl anthranilate - - - - 0.73£0.28  0.57+0.35

25 211 5% B FBE Benzyl tiglate - - 0.62+0.37 0.30£0.13 0.35£0.29  0.31=0.21

26 20.7 2-TNIIR-3-K - 2. Bk - - 0.81+0.39 0.14+0.11 0.91+0.51  0.53+0.35
2-Propenoic acid, 3-phenyl-, ethyl ester

27 21.0 1,2- = F AR k- 4-(1- PR A7 )2 - - 0.94+0.42 0.40+0.31 0.434£0.09  0.54+0.34
Benzene, 1,2-dimethoxy-4-(1-propenyl)-

28 21.5 1,2,3,5,6,8a 7NE-4,7- I HE-1-(1-F 3% tr 0.53+0.24 0.34+0.09 0.45+0.38 0.68+0.21 0.70+0.29
2.35)-Z% 1,2,3,5,6,8a-Hexahydro-4,7-
dimethyl-1-(1-methylethyl)-naphthalene

NEWTE& K Fatty acid

29 20.3 I iR -2- F R T iR - - 0.72+0.38 0.70+0.24 1.86+1.23  1.56+1.09
Benzoic acid, 2-methylbutyl ester

30 9.7 4-FFE-1-(1-H R 2. 38)- 3 [3.1.0]2 4264221 - 0.67+0.32 0.73+0.29 0.53+0.40  0.40+0.30

% 4-Methylene-1-(1-ethylethyl)-
bicyclo[3.1.0]hexane

= RAMF tr: R

—: Not detected; tr: Trace.

2.3.1 FERH4rHr(PCA)

SR 3 AN 6 AR S IR T $5 R Rk
T R T 4: A), 45 R RRER R
B, TG R, U SIS T AR AT SRR
5E o [FIRF, 6 ANFE S IR R AL G ITE A B R 4R,
(5] — ) A A SRR AEAH R R PR, i 1~3 A1 10~12
G390 R A AR VU £ AR FEHAFE S, 7~9 A 16~18
I3 AR AR £ R BT HIRE i, PR ) 32
WIRAEAER — R BR, 3 AR IX A&, Ui R
HENE R R 2 R AR IUAEAN R B 1, 78
AREI A, AR AR DU R AR, TR e K
PE RS T 28348 72 5 B 07 TH BB AR AR SR B AR A [
FE, PIAMEME e RIS I AR R
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