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Abstract: The aromatic volatiles from Chimonanthus praecox (L.) flowers are very pleasant to be the
human sensory system and have a potential application as components of perfumes. In order to determine
the dynamic changes of sensory characteristics and volatiles of harvested flowers of Chimonanthus
praecox (L.) during spreading process, sensory evaluation and headspace-solid phase microextraction in
combination with gas chromatography — mass spectrometry (HS - SPME - GC - MS) were applied. The

results showed that no obvious change in the blooming state of the harvested flowers was observed during
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the spreading process. After the cut-flower were harvested and cultured in water, it took approximately 32 h
from bud to full-blossom state. The amount of volatiles in full-blossom flower increased firstly and then
decreased with the prolongation of the spreading time. Ketones, aldehydes and phenols appeared after 12 h
of spreading. Relative content of most volatiles decreased after 20 h of spreading. Benzyl acetate reached
the maximum at 12 h, and increased by 35.04% compared with that at 0 h; 4-ethylbenzyl alcohol and
a-ocimene increased at first and then decreased; a-ocimene increased sharply at 4 h and reached the
maximum at 20 h; the linalool, allo-ocimene and 2,6-dimethyl-2,4,6-octatriene showed a decreasing trend
within 24 h after spreeding, and decreased by 18.32%, 78.92% and 41.19% respectively, compared with
that at 0 h. In combination with the sensory evaluation and HS - SPME - GC - MS, the full-blossom
flowers of Chimonanthus praecox (L.) maintained the freshness and richness of the floral fragrance within
20 h after harvested, and the aromatic compounds were rich between 12 - 20 h, the volatile substances
with floral and fruity aroma were relatively high at this stage. This paper has systematically studied the
dynamic changes of sensory characteristic and volatiles of harvested flowers of Chimonanthus praecox

(L.) during spreading process, which is considered to be theoretical references for the application of
Chimonanthus praecox (L.) flowers as fragrance-enhancing material.
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U4 [ Chimonanthus praecox (L.) Link] fE&THHIRAR, A5~ B T & SO INE T FH 2K & i
FAFMIIE RS . WAL IR B B HIAE A AR sZm, BRACHALIAN, KA 5 A7 3Ot (a1
Sy EE . RIS TBCRAS SR G MO R R MY R I 9T, R A O R AN B 2 A=
P TS AR B R . E NSRRI R B E ORI, 1994; Azuma &
Asakawa, 2005; Kozomara etal., 2008; Duetal., 2012; Z=HY 25, 2012) $Fpl2H 25 FHME 7T
M FRIER 2 (H PRI, 2003; 4RFFE 55, 2006 TKEACFIXIEIE, 2009; B% 4%,
2010; #XFJEE, 2011; Wangetal., 2011; Toshio et al., 2014), FIZUEHIE SRV RIBE —E
Wl CEYLE, 2008; Z57K%§, 2010a; Chen, 2012). HF5T 3 B SLmabE 18 25 5 R (I R A 25 R85
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Fig. 1 Different blooming state of Chimonanthus praecox flowers
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Table 1 Sensory evaluation results of aroma intensity and blooming state of harvested Chimonanthus praecox
flowers during spreading process
LJi/n , . .
}Sﬂ#readin e B FIF 2JF BRI
tilr)n . € Bud Early spread Half-spread Full-blossom Blooming
0 95, HAME 39, HAME BORAR, R WAL, R WAL, #ER
Weak, alittle green  Weak, a little green Comparatively fragrant, fresh Fragrant, fresh Fragrant, fresh
4 95, HAME BRAR, HAH BORAR, B R WAR, ff R WA, R
Weak, alittle green  Comparatively fragrant, — Comparatively fragrant, fresh Fragrant, fresh Fragrant, fresh
weak green
8 89, HAUME BERAL BORAL, iR WAR, R WA, R
Weak, slightly green Comparatively fragrant ~ Comparatively fragrant, fresh Fragrant, fresh Fragrant, fresh
12 95, HAMIY BoAn BORAR, B R WAR, ff R AR
Weak, slightly green Comparatively fragrant Comparatively fragrant, fresh Fragrant, fresh Fragrant
16 0y, HAME BORAR, R BEARA WAL, R BORA
Weak, slightly green Comparatively fragrant, = Comparatively fragrant Fragrant, fresh Comparatively fragrant
fresh
20 L&D BRAR, AKF] BORAR, KR VRA, R BIRAR, AKFe]
Weak Comparatively fragrant, = Comparatively ragrant, stuffy Fragrant, barely fresh ~ Comparatively fragrant,
stuffy stuffy
24 BE| 59, fikhe] 55, 1R 85y, K BOAAR, fikie]
Weak Weak, stuffy Comparatively weak, stuffy Comparatively weak, Comparatively fragrant,
stuffy stuffy
28 55, BRI 55, KR 55, ki UM, A BOAAR, fikie]
Weak, comparatively Weak, stuffy Comparatively weak, stuffy Comparatively fragrant, Comparatively fragrant,
stufty stufty stuffy
32 59, BRG] 55, KR 55, K BOAAR, Ak BOMRAL, fCre]

Weak, comparatively
stuffy

Weak, stuffy

Comparatively weak, stuffy

stuffy

Comparatively fragrant,

Comparatively fragrant,
stuffy
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Table 2 Observations on the blooming state of Chimonanthus praecox cut-flowers culture in water

IKEER T,
i3

Hydroponic I FIT 47 BRI .
time Bud Early spread Half-spread Full-blossom Blooming
0 1645 Bud Y& Early spread JJF Half-spread 4:FF Full-blossom A% Blooming
4 1%l Bud W% FF 7 Comparatively > Half-spread 4=JF Full-blossom B Blooming
open
8 & FF 7 Open slightly B&FF/ Open slightly - Half-spread 4=FF Full-blossom B Blooming
12 W& Early spread FJF Half-spread & FFi Comparatively open 4=JF Full-blossom H&J Blooming
16 Big F 78 Comparatively B&F /i Comparatively 4> Full-blossom W& FF Comparatively H&J Blooming
open open open
20 YIJ& Early spread 4=JF Full-blossom 4:FF Full-blossom & FF 7 Comparatively open %%/ Blooming
24 JF Half-spread 4=JF Full-blossom W& FF i Comparatively i Blooming %53 Comparatively
open withering
28 W& JTJH Comparatively W& TT I Comparatively /i Blooming T Blooming W& Z# Comparatively
open open withering
32 4:7F Full-blossom &%l Blooming A% Blooming BJ Blooming #7#  withering
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0 Boh B4h B8h [J12h S16h E20h M 24h

60 M
B s s E
22 40!l SE
& % E
R ;=
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Fig.2 Dynamic changes of volatiles in harvested Chimonanthus praecox flowers during spreading process
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222 HRWHAAT TR

M 3 ATLLE Y, SR O h AW H I R MY 32 B, Hoh kiR UL S BRI 4 Bl 6
R, K3 Fh, B 6 Fh, REHSA - AR (4.227%), F#lE (3.772%), (£) I
I (3.827), (E) -pB-%#f (5521%), y-ihifmli (6.943%), AP #)E (10.405%), 2,6 - —H
B -2,4,6-F=M (14.819%), 4 - ZIE"NEE (3.343%), F5HERE (14.139%), LFRWHE (21.345%).
TEPERL 0 ~ 24 h WAL E IR DR A 23 4, KRS EREmIN - ARG, PG, (o
FrE i (E) - B - D8 o - DEIG. p - WA BRSSP EE. 2,6 - ZHIRE - 24,6 - 3F
ZHL A - CEEREE. SRR ZRRIEEEE 12 4. WAL 4 h JEOTEA BLE R, BEE I A I K
BRRIEIIN, 12 h GRS . W 12 h SR I RS BRI R, EARN B
B R RGP 8 h R RS S AR A e MR ), il i R 2 R o 1) (1 HiE K
I, 12 h JE A A L 7 R T OmRRmE A, M-S 2k 1.555%, BJE 2R, #iK
4 h AR B AR R RE RS B - IRIE S LT R AT AR o - FATHEE . H 5 & SR
FHEE, RABENEE T EE 12h FRE. BREHEWRIKRFE . BARZEFHEFSK
TRRA R B - VM S a0 7 s 25 FF R AE P 20 h Jo AHA & Bk B B, 29 908 1.003%.,0.107%-
2.342%, BHJGFRAR: THERARHESTE 24 h G RASI ;o - FAVEE . SRFEIEEE . KR R 7E
120 JE AR S EIA B R, N 0.295%. 0.622%. 1.156%, B JEiEWiIFEIK. o - e IBIEREIL
8h Al HY HAHXT & S mr, N 0.960%, BEJGZHIBEMCE 20 h J5iH ;s BRANHFRN TR AN, &
AR RS T HEMEEN T AHMBE 12 h K B AR &5 508 10.342%- 0.790%- 2.642%,
b JE 2R, 2FATM T RSN T & B R IERER 16 120 h A R0 H .

FH DA B 28 S RT R, SES R FE R J t f T T ) ZE T AR4, ETS 12 ~ 16 h HA TR 4% % 1
YMRERNFEE, BHEMRERIEREY AR & R85 m s K R Y A & EE R 20 h
JE BEAG, B R AT SR I R I 2 5 n R AR S 20 h S H B

*3 BERSTESEEEEDEL RN GC - MS &R

Table 3 GC - MS analysis of volatiles in harvested Chimonanthus praecox flowers during spreading process

¥5 & Xt/
gir;al Ii%:tj;l)g e liiljtiiigﬁtent

. Compound name
number time 0Oh 4h 8h 12h 16 h 20h 24 h
1 2240  ZFRWEE Methyl acetate — — — 0.650 0914 — -
2 2408 3 - HE -2 - Tl 3-Methyl-2-butanone — — — — — — 0.173
3 2.546 J% % Valeraldehyde — — — — — 0.223 —
4 2,658  2- ZHEZFRTHES 2-Ethylbutyl acetate - - — — 0.781 — —
5 7.908 .37 Ethylbenzene — — 0.009 — — — -
6 10.275 o - /K/7Hi a-Phellandrene 0.008 — - — — — -
7 11.298  ¥J& Camphene 0.062 0.022 0.014 0.015 0.013 0.019 0.023
8 11.812 [A] —H 2K M-Xylene 0.803 0.235 0.139 0356 0.276 0.228 0.166
9 12.058 A8 —HZK O-Xylene 0.108 0.087 0.177 0.393 0.298 0.323 0.140
10 12.133 X —HZ P-Xylene 0.095 0.235 0.043 0.145 0.126 0365 0.104
11 12783 1,3,6 3£ =5 1,3,6-Octatriene — — 0.054 — — — —
12 11.786 = - 3 - JRIGEE cis-Pinen-3-ol — — 0.119 — — — —
13 12.800  ZHIf% Benzaldehyde - - - 0.790 0425 0375 0935
14 13324 p- A p-Myrcene 4227 2.631 2381 3.963 2.695 2300 1.529
15 13.525 B~ JR) p-Pinene - 0.231 0.407 — 0352 1.003  0.571
16 13.742  #&ZFE Citronellol — — — — — — 0.369
17 13.696 2,6 - ~HI%k - 2,6 - 3¢ 4% 2,6-Dimethyl-2,6-octadiene 0.606 0.251 0.185 0213 0.699 0.620 0.284

18 13.769 33,5 - =HI% - 1,5 - ) 3,3,5-Trimethyl-1,5-heptadiene — - 0329 — - - -
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53R 3
= &S Sal pe 4B o,
ol Retemion 1A Reaie conert
. Compound name
number time 0Oh 4h 8h 12h 16 h 20h 24 h
19 14.041  B'#)4% Ocimene 3772 1.797 1590 2329 1.813 1589 1.032
20 jagyy O L2 WA L3RS — 0.085 0301 0428 0383 0.682 0435
3-Ethyl-2-methyl-1,3-heptadiene
25- "HE-3-2¥-13-2
21 14.482 2.5-Dimethyl-3-cthyl.1 3-hexadicne — - 0.106 — 0383 0201 0.392
22 14517 4 - @)% 4-Carene — 0.040 — — — — —
23 14.550 o - A o-Terpinene — — — — 0.138 2940 —
24 14.634 2,6 - " H3E -13,7- =M 2,6-Dimethyl-1,3,7-octatriene — 0.114 0279 — — — 0.470
25 14.645 X - %7 - 3,8 - )& 3,8-p-Menthadiene 1481 0.601 0.407 0.956 0351 0.486 0.230
26 15.017 4 - HHHEF O-Cymene 0.793 0.701 0.509 1240 0.999 1.185 0.872
27 15202 (£) - #7845 (%) - Limonene 3.827 2239 1831 5684 3.014 2399 1.731
28 15.565  (E)-p-Z#hfi trans-p-Ocimene 5521 2440 1542 4391 2473 2723 2.050
29 16.153 - Z#}fi a-ocimene 0.132 16.095 14.774 32.061 20.986 23.885 18.944
30 16.551  y - #A%i#% y-Terpinene 6.943 4304 3395 6.644 4809 4918 4.181
31 16975  JKFEL Benzyl alcohol — 0.340 0327 — 0562 2342 0.788
32 17.154  4- 2% -3 - LI COMf 4-Ethyl-3-ethylidene-cyclohexene  — - 1.894 2.076 1.813 2428 1.210
33 17275  SALFS AR T OREBEAD cis-Oxidized linalool 1 (furan type) — - — - 1.555 — 1.263
34 17.806 W il CRARTHMED Terpinolene 1.867 0.759 0.868 2.355 1.673 1.582 1.212
3- gL -2 - WHIEE - WHR[3.2.1]% -3 - 4&
35 17.981 3 Methyl-2-methyli dene_bicyc[lo[&; 1Joot-3-cne 3786 2.862 0.439 1588 1.751 1541 1455
36 17986  1- 23 -6 - WA U 1-Ethyl-6-cthylidene-cyclohexene ~ 5.578 4.737 1.694 — 0.868 — —
37 18.131  [RAFFHEESEALY) (IR trans-Linalool oxide (furan type) — — 0.642 0.900 0.787 0.883  0.864
38 18322  4- ZJE¥E 4-Ethylbenzyl alcohol 3343 2.654 3259 7384 4651 5213 3.111
39 19.140  F5#4EE Linalool 14.139 11.237 10.516 17.848 12.512 13.128 11.549
40 19.658 Xt - #ifif - 1,5,8 - =/ p-Mentha-1,5,8-triene 0.009 0.029 0.635 0.008 0.010 2.616 2.285
41 19.683  #JTEE Carveol — 0.006 — - - - 0.002
42 19.900 A& J5 iR 3,7-Dimethylocta-1,5,7-trien-3-ol — — — 0.005 — 0.006 —
43 19917  Bh&WRMEEE Myrtenol — — — — 0.002 — —
E.E-2,6 - —HH - 1,3,57 - V0%
44 20.170 EE - 2.6-Dimethyl-13.5.7-octatetracne 0394 0308 0300 1218 0303 0372 0.253
MBI (EZ) - 2,6 - —HHE - 2,4,6 - ¥ =451
45 20.588 ED2, 6_D(im2hy1_2, 4.6-octatrien 10.405 7.710 6.698 6.789 6273 4.587 2.193
46 20.670  ARHIFEIE 2B 2-Methylacetophenone — — — 3.909 — — —
47 21314 2,6 - —HH-24.6 - ¥=4 2,6-Dimethyl-2,4,6-octatriene 14.819 13.064 13.064 11.456 9.945 9.428 8.751
48 nag 27 ME-S- (- RELEE oM — - - 0.001 0.007 0.011 0.009
2-Methyl-5- (1-methylvinyl) cyclohexanone
1,355 - UL - 1,3 - 3R 0
49 22300 1,3,5,5-Tetramethyl-1,3-cyclohexadiene - 0.001-0.001 — - - -
50 22920  ZJEFME Benzyl acetate 21.345 21.137 21.918 32.856 24.077 28.537 24.948
51 24103 2§ Naphthalene — — — 2436 1.331 0.032 0.708
52 24267 g -2 - FILIEILEE 2-Methylphenyl acetate 0.410 0.033 0.123 0321 0.194 0.014 0.077
53 24425  PBR'FHEE Benzyl propionate — — 0.106 0.008 — — —
54 24.442  ZJRA FF 3RS M-Cresyl acetate 0.152 — 0383 0.052 0.164 0.003 0.006
55 24.650  KHHMRFEE Methyl salicylate - 0.189 0.082 1.156 0.513 0.125 0.110
56 24.691  ZEXHHIEEE P-Tolyl acetate 0.109 0.163 0.152 0.036 0.074 0.004 0.009
57 24920  a- FAMIEE a-Terpineol — 0.167 0227 0295 0223 0.048 0.022
58 25067  THERHE Benzyl butyrate — 0.068 0.132 0.039 0.051 0.006 —
59 25.927 FEZ*<HE Benzyl formate 0.004 — 0.017 — — — —
60 25.067  1E+—%i Dodecane — — 0.077 1249 0424 0.089 0.106
61 25408  SiEHIEL Isopulegol - - - 0352 — - -
62 25650 ST RN HIZKEE P-Tolyl isobutyrate - - - 0.001 — - -
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= =l HAX 2 /0
i;iil if:ll)z ey i;ﬁeljtiiioﬁtent

. Compound name

number time 0Oh 4h 8h 12h 16 h 20h 24 h
63 25.652 %% Decanal — — — 0577 — 0.012 —
64 25.967 o - HIPRH:EE a-Methylcinnamaldehyde - — - 0.153 — — -
65 26208  fJERk A IRIGEE (-)-Myrtenol - — - 0.044 — — -
66 26.542 ZETR F g Methyl decanoate — — — 0.069 — — —
67 27.997 %A Carvone — — — 0252 — — —
68 30.368  ZBRUK/THE Bornyl acetate 0.025 0.012 - 0.010 — 0.014 0.005
69 31.566  IF+ =% Tridecane — — — 0.112 0.023 0018 —
70 32592 FHAM Cedrene — — 0.718 — — — —
71 33985 T &M Eugenol — — — 2.654 0.108 0318 0.133
72 34249  (-) - H# T &4 (-)-Isocaryophyllene — — 0320 — — — —
73 34350 3 - KAERHE 3-Phenylpropionic acid methyl ester — — — — 0.035 — —
74 34375 5T &M Isoeugenol — — — — 0.043  0.041 —
75 34472  o- )i a-pinene 0.002 — - — — — -
76 34.759  LFRFENEE Geranyl acetate — — — 0363 — — —
77 34933 p- #iFM p-Elemene 0.002 —  0.004 0.188 — — —
78 35237  FHEZME Ethyl nonanoate — — — 10.342 3296 3.871 3.013
79 35111  JJkER¥ Dodecanol — — — — — 0.038  0.004
80 35316  IETPYkE Tetradecane — - — 0.007 0.011 0.059 0.048
81 35445 IR TR Methyl laurate — — 0250 — — — —
82 35.567  fi7T% Caryophyllene oxide - — - — — 0.016 —
83 35.693  [RAATH trans-Caryophyllen — 0.005 0.004 0.010 — 0.107  0.005
84 35.609 |- % Dodecyl aldehyde — — — 0.102 — — —
85 35856 o - %%'Wi o-ionone — — — 0.040 — — —
86 36.042  VEWEM Farnesene — — 0960 0.049 0050 — —
87 37317  HIGIRFES Benzyl acrylate - — - — 0.019 — -
88 37464  IE+TikE Pentadecane — 0.006 0.387 0.518 0.062 0.139  0.122
89 37.592 k3 - AR trans-Nerolidol — — — 0.622  0.089 0.136 0.134
90 38.754  IE75ki Hexadecane — - 0.855 0.550 0.042 0.106 0.146
91 39.367  EHAEE Cedrol 0.003 — 0.473 0.106 0.027 0.080 —
92 40.409  IE+-t)i Heptadecane — — — — — — 0.009
93 41355  1E+/\kE Octadecane — - 0.450 0.155 0.006 0.022 0.002

e R =7 FORAKME

Note: “—" indicates that it is not detected.
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M 93 FE R AT IR B S R R I 32 BT ES b SRR, BT (PCD
TR N 37.365%, 5 TR (PC2) TTRRFR N 32.574%, H=F WO TR 17.060%, i 3 I+
5 BRARTT ZE DTk N 86.91%, FRIIRT 3 N eI 32 MERMEYI, FEA MBI
TEMEOS R b S E R MRS AE . th3E 4 W0, T PCL STk R p- M. (&) - M8
- WS BRI . 4 - ZIEEE. SAERE. EE-2,6 - W3 - 1,357 - EP0E . KR TS
THEB. kA - BN, X KPR LR EwR AT, /£ PCl EREARKWIERM&. T
PC2 TiHRECKIIE R T/ f- IRIE o - DG, KPR, S nE T OBaRrRm sy, Xt - T -
1,58 - =M. LFFEE. TIROEE, X—RYmUAERE®R NE, £ PC2 P EARKIIIERATE,
1M 5% i 2,6 - —HIE - 2,4,6 - ¥ =IREHA BRI BT & T PC3 STEREBCK 1A o - FATHEE.
TERZEHES. FhalE, BRI E. KENE, £ PC3 LEARKMIERME. LidiERED
JR AR ARBE b e e 7 i M AR O A% 32 B R A R
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F4 A3 DNEERSVIEDEMETE

Table 4 Eigenvectors and load capacities of the first three principal components

e PC1 PC2 PC3
St;ij—al %%/xrihw B FHEE RHE ] B A HEAIE 7]
number Volatiles Load. ' Feature Load' ' Feature Load. ' Feature
capacities vector capacities vector capacities vector
1 #His Camphene 0.161 0.050 -0.740 -0.230 -0.602 -0.260
2 K H % Benzaldehyde 0.348 0.100 0.766 0.240 -0.115 -0.050
3 B - AN B-Myrcene 0.803 0.230 -0.564 -0.180 -0.030 -0.010
4 B - JE)% p-Pinene -0.584 -0.170 0.644 0.200 -0.341 -0.150
5 2,6 - “HIE-2,6-F )% 0.018 0.010 -0.095 -0.030 -0.666 -0.290
2,6-Dimethyl-2,6-octadiene
6 B % Ocimene 0.557 0.160 -0.761 -0.240 -0.285 -0.120
7 X - WA - 3,8 - 0.638 0.180 -0.675 -0.210 -0.284 -0.120
3,8-p-Menthadiene
8 (£) - ¥745)% (£)-Limonene 0.993 0.280 -0.080 -0.020 0.054 0.020
9 (E)-B - B'¥)d trans-p-Ocimene 0.777 0.220 -0.468 -0.150 -0.412 -0.180
10 a - B a-Ocimene 0.328 0.090 0.859 0.270 0.321 0.140
11 y — iM% y-Terpinene 0.869 0.250 -0.289 -0.090 -0.401 -0.170
12 “KH I Benzyl alcohol -0.373 -0.110 0.615 0.190 -0.501 -0.220
13 i il Terpinolene 0.908 0.260 0.124 0.040 -0.270 -0.120
AT 1 O 5 ) 0.130 0.040 0.888 0.280 0.118 0.050
14 R L .
cis-Oxidized linalool I (furan type)
15 4 - 25K 4-Ethylbenzyl alcohol 0.804 0.230 0.500 0.160 0.088 0.040
16 F545EEE Linalool 0.983 0.280 0.117 0.040 -0.101 -0.040
X - AT - 1,5,8 - =N -0.422 -0.120 0.659 0.210 -0.489 -0.210
17 .
p-Mentha-1,5,8-triene
18 EE-26- " H%-1,3,57- ¥/ 0.915 0.260 0.211 0.070 0.261 0.110
E,E-2,6-Dimethyl-1,3,5,7-octatetraene
MBI (EZ) -2,6-—F 3 -2,4.6- 0.347 0.100 -0.879 -0.270 0.074 0.030
19 3 =0
(E,Z)-2,6-Dimethyl-2,4,6-octatriene
20 2,6 - "HIH -246-F=)F 0.145 0.040 -0.918 -0.290 0.205 0.090
2,6-Dimethyl-2,4,6-octatriene
21 LIFRFETE Benzyl acetate 0.678 0.190 0.708 0.220 -0.013 -0.010
22 LR -2 - WA, 0.748 0.210 -0.531 -0.170 -0.054 -0.020
2-Methylphenyl acetate
23 LRI H 2K G M-Cresyl acetate -0.202 -0.060 -0.408 -0.130 0.550 0.240
24 KMERHBE Methyl salicylate 0.806 0.230 0.365 0.110 0.403 0.170
25 ZERX G P-Tolyl acetate -0.295 -0.080 -0.766 -0.240 0.515 0.220
26 a - FAVMEE a-Terpineol 0.340 0.100 0.155 0.050 0.875 0.380
27 TFRZEH Big Benzyl butyrate -0.308 -0.050 -0.175 -0.050 0.900 0.390
28 T Eugenol 0.867 0.250 0.363 0.110 0.273 0.120
29 TR Ethyl nonanoate 0.775 0.190 0.623 0.190 0.107 0.050
30 J AT I trans-Caryophyllen -0.107 -0.030 0.517 0.160 -0.480 -0.210
31 Je 2 - PEIERUEE trans-Nerolidol 0.827 0.240 0.500 0.160 0.195 0.080
32 EHAEE Cedrol -0.250 -0.070 -0.032 -0.010 0.688 0.300
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MRAERTR TR, GBS HRAEAE RO AR S B EGE I 10 P EZE RN - G, &) -
Frd o - B WGy - mEad . mEa g P 2,6 - THIEE - 24,6 - F=0EL 4- LHER
B, AREE. LBRFBRIEAT AT

ME 3 ATLUEH, SR ROERE T, 4 - LIRS EA TR, 7F 12 h SR
TEIEE] 7.384%, Bfif5 RRCAER . FFREELE 0~ 24 h WA RKREA, BEEHFG FF. R
Fig 6 PGS R v 2 BT BT S B, 12 h kg fl, N 32.856%, FfiJa N, (HIEET 0~
8h. HIE 4 AT5N, BB EEM 2,6 - —FHE - 24,6 — 3 = I B WIS 18] (1) 28 KA T 2 538 W A4S
p- AR y- BERE . (B - A R ISR TN RS TR TR, HITERE
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¥ C0h) MIXTEERE, N 4.227%. 3.772%. 5.521%. 6.943% , HUONMER 120, 2351AN
3.963%. 2.329%- 4.391%. 6.641%; (£) - FrigMs. m5MEEMI 12 h A S ER S, 750
N 5.684%- 2.355%. o — B EIE AT S BRSO FE R RIS ETHE TR, TE 20 h ik ik,
FHXT &N 20.986%. 25 FFTIR, AFPRES AR B, 3 B3 R Y R AR &
BEXEANFERER T, BRI o - DEEERSS: L 20 h J5 F B R EY TG N .

& o - B a-Ocimene
A 26-"HH-246-F=4 2,6-Dimethyl-2,4,6-octatriene
A 4 2L 4-Ethylbenzyl alcohol A BB EE (E,Z)-Z,.G-Dlmethylocta-2,4,6-trlene
T, x y - Wik y-Terpinene m - A4 p-Myrcene
& FHEEE Linalool . . oy inol
1) — & ()= b
o ZEr i Benzyl acetate ® () — ¥t ()-Limonene < ififi fhiHI4% Terpinolene
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Fig.3 Dynamic changes of relative contents of main alcohols and Fig. 4 Dynamic changes of relative contents of main alkenes in
esters in Chimonanthus praecox flowers during spreading process Chimonanthus praecox flowers during spreading process
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BEHEAE 5 RFIAE S JE AL, AEE BEAERITT TN ORI (2B, 2002) . AHFFT K
BHHVPSRE R, HENMYIRRESEEEEE S AHE T BT I RAEE W, X
S (2008) BEFEAER B, AT G IEREAREIE . WA AT IR IR M A 46 2 76 25 PR ST
AR IO HA S MBI IRAR, BRAETPIRES S LRI BCIRZS B AL I AR 20 h )5 2
BURRRIR, 102 PR IS HETERE K 20 h J5 &R BEIRES, EHER 24 h )5 A es H B B
R, AT AR TN BB ERAM 5 P 20 h A AT A7 RO DR A R B R

BEMEAE AT U BRI IR (VL8 4%, 2005; M 4%, 2010; wIREE 4%,
201000 WEHEAEAEFE AR AN 2 AOFE A VE B B IX 3 2K, ke ISR & R S IR
JE N ER RS, MRER LIS P&, 7E 12 h 220 h 2@, #EARVEYIR
FRRTEMET 12 h Wi %, Bl JSEWTREAR. Li 55 (2009) i 15 7 [F AH 1 38 HU=URE 6% o7 i 306 FH s U
e S 71 MRV S, EEEE R RS ARG J5REE . OIRVBR. PG
HARENM . KBIR P ER . TAANESE. AT T o & e £ B R Y . DUB iR
ARNEM - A &) - 7By - BiahiE . A 4 - QEERIE . J5RERE. EE - 2,6 -
TR - 1,357 - UM AKBRHEE. T &M Seal - AR, DIERE TN ERE TR



Mizefd, RO, mE, AR, Wk, E O, B4R
AL B RSO 2 o B SR E VRN AR R A LA HT
[ & 54%, 2020, 47 (1): 73 - 84. 83

B- UM o - PG RHIEE, AT REEE T ORISR AL X) - i - 1,5,8 - =& SRR ER.
TR OHE: UMEE . KRENFEW o - B, TERETER, SEE. XL R & AR ECR
FEPE S B 1 AR AL RO R b B R VR o AR AR o IR o T2 AR iy S 4 J A o TSI SR A Aol
12 h JE 20, FXEE R A 4.201%, 1.622%. 2.654%, WG IZEFAR . B RN 18] 1 22K
EHEACHE R A AN A SR FE AR A A T AH . B A2 Ak

AHIEFE T DO B AR IS HEAEAE SO AR R MY B AR A AT T ARG 7T, IR B AR,
I IKER TR SR WML B R RCIRAS BEAT 7O, ] DA M 00 SR A e AR T 2 1) B R A
PL T RE MG ARG = S S AL B R K 5 255 . IS R BN RARTER S RE, I H I 2 4%
AL BN AR B DT ERAE 75 i A S A B B s % (gas chromatography-olfactometry s
GCO) ARt — L W .
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