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Changes of Volatile Components from Rhododendron latoucheae Flower at Four Phases

YANG Hua, SONG Xu-zhong, WANG Xiu-yun
( Zhejiang Academy of Forestry, Hangzhou 310023, China )

Abstract: Rhododendron latoucheae flowers at phase of bud, half-open, blooming and withering were collected in Hangzhou, Zhejiang province from
April 12" to 15" 2020. Determinations were carried out on qualitative and relative quantitative volatile components from flowers by
HS-SPME-GC-MS. The results indicated that 37 volatile components were identified, which showed increase-decrease trend at the flowering process.
The flower at blooming had the most types (26) of volatile components, while that at phase of bud and half-open had the least, only 18. The volatile
components were dominated by alkene at four phases, which occupied 71.32%, 61.60%, 51.02% and 84.85%, respectively. Ocimene and
caryophyllene had the highest content, which were specific aroma component.
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JE fftBY Rhododendron latoucheae™, kB J& 2448 J& Subgen. Azaleastrum %4484, S ARTERTIT. .
TLVG . AEEE. b EE. AR SR DU SRNSEAER 500 ~ 2 000 m A ALHEAAR N, e MRS AYAE
JER, HSIERSITIAEA T IL 8 ~ 10 cm, 1T HAR L . AR, HIRIREED, HEWSORLME. K,
WHIEE A REFAAE B RO e >, HG, ARG A et S ey S Bise, SHIFRFIH
BV, AFRFIH HS-SPME-GC-MS B X, W RE At RS AE A BOS B B3R AN ey BEATARGN , 1 AR
TR e, AP E AR RS AR TR R R ook e EL AR H AR dR R

1A

1.1 RKIesRt

RIS SRR T I T A MO BRI (30°13'09” N, 120°01726” E) , A FHUM TG, FikE T8
R+ b 2020 4B, TEREfAAHESRESEIFAE)S, 75 8:30—9:00, SRAEAMTEAIIFFIHOT A ] —Wk BE fakt Y i
65 Lae, SEZIE T 15 mL BERASIR P B TR 2R, [ —JPilcRe BEAE S R AE 3 MR AHI A . AR
0 AN TR, ARSI (REAR B R BARTIF, FEHERITIFRIRZS, 4 H 12 B ) | 2BEIF80H (1E
MR A THEIRZS, 4 H 13 H) | B CIEIRE 24T, 4 H14 H) | 3 (FEMR5E2F3d LA
F, 4 H15H) fEhs.
1.2 WA
121 WREMMER RRTHESEGESEI 5%, Tigs R 35 min,
122 AMEEFEMT RBTESEHES D . RIS SRS TRE D 8BS A M IRBUTRGE R, 205
W NIST JEPERE %R, FE&-PREEEIE) (retention time, RT) ANT/MAT4EE HRE AATRSAESSTE 4 N IFBOMAOIE & 1 Bl
53, HRCPIUE RS G B T, 4 PR it SR g T AR RY 100%, MRIESAHEAISAIE RS, L
R — RIS -2 AR T 2 8.

2 ZERGH0

2.1 AEFEREERELER D FE LB RED T
FH HS-SPME-GC-MS 35 SRS FE FiAtHE A% 4 DNMFROHIIE L TRy , A5 804 B IS s iR 1),
HH P LRI, R PR RS 0 H I ) AL AR 8 ~ 20 min ), B 7REAEI, B aguEA g .
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Figure 1 Total ion chromatogram of volatile components from R. latoucheae flowers at 4 phases
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Talbe 1 Relative mass fraction of volatile components from R. latoucheae flowers at 4 phases
RT . AHLL AR HER 4%
WY sy ‘ o AT — —
min BEI%  FiiE AW B BIE
1 393  4-ZEEHIBEH 4-Ethylbenzamide 80 149 CoHisNO - 29.62 - -
2 512 2-C.J%&H% 2-Hexenal, (E)- 98 98 CeH100 - - 3.15 -
3 8.81 ¥k 1,3,6-Octatriene, 3,7-dimethyl- 97 136 CioH16 27.09 20.60 14.37 36.69
4 9.91 ZEHIZHEE Benzoic acid, methyl ester 97 136 CgHsO; 8.84 - 4.30 3.41
5 9.99  J5HERE 1,6-Octadien-3-ol, 3,7-dimethyl- 97 154 CioH1s0 - - 23.76 -
(E,2)-2,6- W }:-2,4,6-F =4 2,4,6-Octatriene, _ B
6 10.74 2.6-dimethyl-, (E.2)- 93 136 CioHis 1.62
7 10.84 AP HIft Benzene,1,2-dimethoxy- 96 138 CsH100; 8.29 - 7.58 4.80
8 1110  (E)-T:4%ii% 2-Nonenal, (E)- 95 140 CoH150 - - 0.97 -
AT 3- -1-
9 1190 ¢ TA{EHPE;? Cyclohexene -1-methanol,.alpha.,. 83 154 CuoHisO B B 0.39 B
alpha. 4-trimethyl-
_H 4 LI EH iR G i id.2- -
10 14.32 2-H ALK H R FH S Benzoic acid,2-methoxy-, 98 166 CoHi0s B B 0.09 B
methyl ester
1 14.42  o-BEF i alpha.-Cubebene 99 204 CisHz 2.24 1.26 1.24 1.24
12 14.95 B[ Copaene 98 204 CisHos 0.26 0.67 0.74 0.27
B-Iz 524 Cyclobuta[1,2:3,4]dicyclopentene,
13 15.10  decahydro-3a-methyl-6-methylene-1-(1-methylethyl)-, 95 205 CisHzs - - - 0.40
[1S-(1.alpha.,3a.alpha.,3b.beta.,6a.beta.,6b.alpha.)]-
14 15.14  PEEIHA Cubebene 92 204 CisHz4 0.50 0.81 -
B-Hi#& s Cyclohexane, 1-ethenyl-1-methyl-2,4-bis B _ B
15 1516 (o ethylethenyl)-, [1S-(Lalpha. 2 beta, 4beta)]-  © 204 CisHa 093
8-S AE-1,5- " HIEE-1,5- T f-FR%
16 15.16 8-Isopropenyl-1,5-dimethyl-cyclodeca-1,5-diene % 204 CusHae - - 0.49 -
4,11,11- = FR3E-8-TF HI - 3R[7.2.014-+—H5
17 15.47  Bicyclo[7.2.0Jundec-4-ene,4,11,11-trimethyl- 97 204 CisHazs - - 0.22 0.16
8-methylene-
18 1572 R ATTHE Caryophyllene 99 204 CisHaa 29.57 27.45 23.86 35.80
19 15.85 Humulen-(v1) 94 204 CisHos - - - 1.46
HEHi 1H-Cyclopropa[a]naphthalene,
20 1585 1a,2,3,5,6,7,7a,7b-octahydro-1,1,7,7a-tetramethyl-, 90 204 CisHaa 1.00 2.73 1.08 -
[1aR-(1a.alpha.,7.alpha.,7a.alpha.,7b.alpha.)]-
BEVE STl 1H-Cyclopenta[1,3]cyclopropa[1,2]
benzene, octahydro-7-methyl-3-methylene-4-
21 15.87 (1-methylethyl)-, [3aS-(3a.alpha.,3b.beta. 4.beta., % 204 CisHae - - 2.10 0.74
7.alpha.,7aS*)]-
22 16.31  a-fafTHi alpha.-Caryophyllene 97 204 CisHaza 2.32 1.82 1.77 241
(+)-BURREAARFH _
23 16.40 (+)-Epi-bicyclosesquiphellandrene % 204 CasHae 170 1.29 0.92
(la 420 ,8a0) - 1,2 ,3,4,43,5,6 8a-/\& -7-H
3L - 4P HEE-1- (1-H Z58)-2% Naphthalene,
24 16.56 1,2,3,4,4a,5,6,8a-octahydro-7-methyl-4-methylene- 9 204 CasHae 363 242 115 2.09
1-(1-methylethyl)-, (1.alpha.,4a.alpha.,8a.alpha.)-
1,2 425 6 ,8a -NE-47-HI-1-(1-H Z )2
25 16.58 Naphthalene, 1,2,4a,5,6,8a-hexahydro -4,7- 99 204 CisHaa - 0.41 243 -
dimethyl-1- (1-methylethyl)-
1- Ak -5- 30 B AL -8(1- HY 5 2 5)-1,6- 3R 28
26 16.71 -s-(E,E)1,6-Cyclodecadiene, 1-methyl-5-methylene 97 204 CisHaa 6.21 5.29 4.35 3.13
-8-(1-methylethyl)-,[s-(E,E)]-
(la 4a0 ,8a0.) -1 ,2 4a,5,6,8a -/NE-4,7- . H 3L
-1-(1-H Z.%£)Z% Naphthalene, 1,2,4a,5,6,8a-
27 16.93 hexahydro-4,7- dimethyl-1-(1-methylethyl)-, % 204 CasHze 102 0.85 081 0.48
(1.alpha.,4a.alpha., 8a.alpha.)-
28 16.94 ST T Benzene, 1,2-dimethoxy-4-(1-propenyl)- 93 178 Ci1H1,0; - - - 0.43
(1S-cis)-1,2,3,5,6,8a-/NE-4,7- H F-1(1-H 2.3%)
29 17.22  Z% Naphthalene, 1,2,3,5,6,8a-hexahydro-4,7- 95 204 CisHaa 3.93 3.25 2.65 2.32
dimethyl-1-(1-methylethyl)-, (1S-cis)-
(1S-cis)-1,2,3,4- 14 & -1,6- — H 3 4-(1- B &
30 17.31  %&)Naphthalene,1,2,3,4-tetrahydro-1,6-dimethyl-4-( 96 202 CisHaz 2.20 1.18 1.15 0.87

1- methylethyl)-, (1S-cis)-
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1,234,487 -7NE-1,6- W F-4-(1- W 2 F) 2%
31 17.48 Naphthalene,1,2,3,4,4a,7-hexahydro-1,6—dimethyl 93 204 CisHaa - 0.13 0.08 0.07
-4-(1-methylethyl)-
(1S-10,4ap ,8a0)-1,2,4a,5,6,8a- /N5 -4, 7- I L
-1-(1-H Z.%5)Z% Naphthalene, 1,2,43,5,6, 8a-
hexahydro-4,7- dimethyl-1-(1-methylethyl)-,
[1S-(1.alpha.,4a.beta., 8a.alpha.)]-
33 17.65 o~ ZEE B alpha.-Calacorene 98 200 CisH20 0.16 0.15 - 0.12

S-(2)-3,7,11-=Hi3E-1,6,10-+ bt =43

32 17.55 95 204 CisHas 0.24 0.39 - 0.28

34 17.86 1,6,10-Dodecatrien-3-ol, 3,7,11-trimethyl-, [S-(2)]- 8 222 CisHzs0 - - 041 0.10
35 18.84  #f/KHni Cedrol 95 222 CisHz0 - - 0.07 0.09
36 28.63 SEHISEREE Methyl 16-methyl-heptadecanoate 95 298 CiHz0;  0.36 - - -
37 33.87  4PPE MR 1E-EiK(DNOP)DI-n-octyl phthalate 93 390 CasH3s0,4 - - - 0.08
& 18 18 26 25
H: T FRREINBISAEE, TR,

TENE FARERS AEATF I B I AR P IG I 37 Mk &1 (1) , 2B FREE 2T - &
IRB AR RS AL IR RV E R b %, S0 TR IR E S %
H 26 Fh 5 ﬁ%ﬁﬁ*ﬂﬂé%ﬁigﬁﬁ:%%?%ﬁ'ﬁﬁﬁﬁ SRy LB Table 2 ReIaTtive mass fraction of different types o? \ilatile components

Feb, WA 18 Fhe A 14 FMEA Y AT AEXY 24 B0% i
7~ ZEH N x % e ALA\‘: 5/
AEH B, A 10 Fhb & P 7E AR A L. LU A —

. FEIEZE 11.19 38.40 8.27 6.23 9
XUL}ﬁﬁlﬁﬁgiﬁ%%ﬁﬁ@ﬁiﬁiﬁﬁﬂﬂﬁ( % 2 ) 5 [ﬁ?;‘g _ _ 24.62 0.19 4
EEAETOS R, AR TIEA 6 25bG Bk 8.29 0 7.58 5.24 2
Wy, MERZIL SRR (16F) , 5 X - - A - 2
Piip e 71.32 61.60  51.02 84.85 16

AR 43.24%; JUORETRIAY (0 o o2 am s .

Fh) , HEALSYEER 24.32%; BRSPS
B E Y, AR 20, SR AR 5.41%.
2.2 TEFFERTEATERZE L MR 5 LA

M 1050, FEAESE 3 LA ETFBUNH BB b SRR RO B R — e R, B2
325 (1) SREREEIENLEY : B8k, RO, o7 . (lodao,820) -1,2,3,4,4a,5,6,8a-
JNE-T-HI-4- T HEE-1- (1-HZ3E) 284 Fh; (2) SEABPERIEAY: FRHERHES . 4108 —Hlk . o5
WM . () -BERELAK N . 1-FIE-5- 3-8 (1-H3EZ3E) -1,6- % —4-s- (EE) . (ladao,8aca)
-1,2,43,5,6,8a-/N A -4, 7- HIFE-1-( 1-H1 2.3 )ZE | (1S-cis )-1,2,3,5,6,8a- /N E-4,7- - HI%E-1-( 1-H 2.3 )25 | (1S-cis)
-1,2,3,4-VU5-1,6- - HH-4- (1-HZF) 2 1,234,4a7-NE-1,6- - HH-4- (1-HZH) £ o - LA ETHE
10 5 (3) EREFEHFEALAEY . TEAE, B8R, (1S-1a.4aB 8aa ) -1,2,42,5,6,8a- /N -4,7-H
H-1- (1-H 23 ) 283 .

MFE 2 0I5, HEARANFETFEET A, SRR B BRML B B EREIEIN AL, miadiib
HPE R BRI AL AT AR RIS . BT I 4 AR SRR P B LU
BB AT, Sl B AR 71.32% ., 61.60% . 51.02%. 84.85%, HH B ¥R AMTEESE
SRR AT A, R ARG B BRI My o AEEE IR IR LM DL S e s R TR S
B, 20 BB AR 27.09%F1 29.57%; EIFBOHAEANIEL L LA 4- L HIE B SRR R A i &
EERT, 205 SR 29.62%F1 27.45%; BEACIALE IR L M o DS RREA S a1 i & R i
g3l AL S AR 23.76%F11 23.86% ; ¥ HHAE IR & M o LU AL S X i & B, 200 2
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A SRR 36.69%F1 35.80%.
3 #w5itid

TEFA FE FARERSAESTF G e, A 37 PME LMLy, H DRI SRS, TEAFITFK
B b iE TR, SHE R ARSIER MR T BB M A Y. SHESEERR WS A
b, REFAAEBSAETAR R TR A R/, 4L Lagerstroemia indica St  THEH = AEIEAE 4 NFEAERA TS
W 80 FHE LM A1, SHE AR DAL R, ovatum fE2535 & sy 57 FhUOEM, Hfpkduff, H
5[l @ [ 41 0 I BALHS R. championaeCH L , FEFP2EnE £ —28  BITBATRY AE S5 & PE B 23 SRS S 23 ik &4

TERE SRt RS AEA TP B R, B . o BB . OTEUS . SGXaPTE . oA, (Lo da
a,8aa ) -1,2,3,4,43,5,6,8a-/\E-7-HIE-4- L HKE-1- (1-HZHE) 25| 1-HIRE-5-EH 3-8 (1-HKEZHE ) -1,6-3F
R M- (EE) . (ladaa,8aa ) -1,24a5,6,8a-/NE-4,7-_HH-1- (1-HZH) 2§, (1S-cis) -1,2,3,5,6,8a-
NE-AT-THR-L- (L-HZFE) 280 (1S-cis) -1,2,3,4-WE-1,6-—H3-4- (1-HZ3H) 28 10 ML S WERAIT
oS FER —HAEE, Hh PWEA O e S e — E R R E Y 2 MEAY, R A B SRHIE RS
5y BT UL SRR NV EANR, SARREAE R C AR A, BISHHINESS T, BT ReFE b A% )
e, AU B IRE) T REE, 5 36.69%. X 5HIEATRYAE I Y B EHE MR AP RE FA R
MR E 2L b, FIBFEEEFEAY, FEE806 R EHA T, P EAT AR 5 BHE & Pk i nTREPEAR
o PR RHEAREE | EEIHEAERIEMENEEY, SAXEEINEYZEANNEZ, Ik
Cinnamomum camphora™ | 11131 Malus baccata®% . 2 XA TH PR B -G . s, BA VS AEYTeTE,
ol DR, [ EAARM . PR SRBREC . DUASEREAL . BENZAIEEE . BURAIDTR . MRS
PE TR B W SR B AE 0% 43, 0 2 R #8225 th Dendrobium Green Lantern 1 Dendrobium Spider
Lily??, HE M EAR RS R R AR 50, X A B NI TR B G 4%, R 15 & v i oy
Sl . B B RS —RRN, BRSNS S5RE, s L TR R &
HI SRR AR

1E 3 ANLLEFFAEI s BT Ak SRR M e PO B BB — e A b, RS 2R
PTG . AWK SeTHEHREX 3 28, HA AR KM SRR % . ARG G FBAETS 1r
B A O R T RS B AR, N DR AR ) & Bk B T g, WRERA TERG
I FAER B O AR, LIRS | R G TR G 098y, PRIERE B ARSI, 4eks— & MR RERILAS

A I B A AR AL AT AN I R PT S BAE T oA, v LR A 5 e AR RIS, BB
TEFESRS A NEPEAIESE, [y, REMAMES A —E PP, sESTEERE . AR, (262 L
JE FaktRE R HE AT TR
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