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Volatiles in Buds and Flowers of Forsythia suspense
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"Institute of Chinese Materia Medica Henan University; > Pharmaceutical College of Henan University Kaifeng 475004 China

Abstract: The volatile constituents from the buds and flowers of Forsythia suspense were analyzed by head-space solid
phase microextraction coupled with GC-MS. Eighty-three compounds were identified from the buds and flowers of F. sus—
pense and 40 compounds were mutual. Hydrocarbons (41.04%) were the main constituents in the buds and alcohols
aldehydes and ketones (26.46%) were dominant in the flowers. Esters decreased from 8. 11% in buds to 2. 12% in
flowers and acids increased from 3.56% in buds to 5. 18% in flowers. It indicated that esters were hydrolyzed into acids
with blooming.
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Table 1~ Volatiles from buds and flowers of F. suspense
F. suspense
. Molecular T KI
Constituent . Similarity
formula
1 Acetic acid C,H,0, 91 710 1.24 -
2 methoxy-phenyl-Oxime CgHyNO, 90 934 0.98 -
3 Octanal CgH,cO 82 1000 - 1.13
4 Eucalyptol CipHy;30 95 1005 1.33 0.91
5 3 7 7-rimethyl Bicyclo 4. 1.0 hept2-ene3 7 7- - CooHg 36 1012 102 0.56
4.1.0 2-
6 Benzyl Alcohol C;HgO 97 1042 1.56 0.64
7 Cyclonona- 2 6-iriene 4 2 6- CoH, 90 1046 2.54 -
3 l—meth}f)l—j—(4l_—rnethylethyl) - 4-Cyclohexadiene 1- 4 1- CpoHy 95 1053 1.19 0.80
9 Nonanal CoHyg0 96 1102 4.14 2.80
10 1-Phenoxypropan2-ol 1- 2- CoH,, 0, 91 1110 - 0.52
11 Phenylethyl Alcohol CgH,y, 0 87 1119 3.02 1.26
12 (1R) 4 7 7+rimethyl-Bicyclo 2.2.1 heptan2-one (1R) 4 7 7- CyoH 60 97 1140 1.00 0.34
- 2.2.1 2-
(la 2a Sa) 2 6 6-rimethyl-Bicyclo 3.1.1 heptan3-one( la
C,oH;sO —
B o 5q) 2 6 6— - 3.1.1  3- 107516 %3 170 0.33
14 4-methyld { 1-methylethyl) 3-Cyclohexen- -0l CoHi30 83 1176 1.03 0.82
15 ¢ <_11_4—lrlmethy|—3—Cyc|0hexene—l -methanol @ a 4- 3- CpoHy50 2 1191 _ 0.44
16 2-hydroxy-Benzoic acid methyl ester 2— CgHg 0,4 90 1193 1.40 -
17 2 6 6-rimethyld 3-Cyclohexadiene- -carboxaldehyde 2 6 6- CpoH0 37 1196 _ 0.39

13- a-
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18 Decanal CyHypyO 97 1203 0.80 0.40
19 2 3-dihydro-Benzofuran 2 3- - CgHg O 94 1251 1.75 1.57
20 3 7—dimethyl2 6-Octadien- -0l CioH;g0 97 1255 1.53 -
21 1 -methyl-Naphthalene 1- Ci i Hy 87 1289 0.61 -
22 Tridecane C3Hyg 99 1300 1.09 0.59
23 Nonanoic acid CoH 30, 97 1304 - 0.43
24 Undecanal C,;;H,O 97 1310 - 0.60

anoic aci 3 ster2 —
25 ;:mcthy_ls—fropanom acid 2-ethyl3-hydroxyhexyl ester2 €40, 36 1317 _ 1.28
(+/9 «1a 4a8 Baa) 4 2 4a 5 8 8a-hexahydro4 7-dimethyl -
26 1—( 1-methylethyl) — Naphthalene( + /9 { la 4a8 8aa) -4 7- CysHyy 92 1323 0.35 -
4 1- )-12 4a 5 8 8a-— -
27 . alpha. -Cubebene a— CisHyy 97 1329 0.49 0.17
28 5¥thoxy3 4-dihydro2H-pyrrole2-earboxylic acid ethyl ester5— CyH,sNO; 91 1351 5 62
3 4- 2H- 2-
29 3-methyld 2-Cyclopentanedione 3— 4 2- CeHg 0, 83 1353 - 3.84
30  Eugenol CioH, 0, 94 1360 2.22 1.18
31 2 6 10-rimethyl-Dodecane 2 6 10- - CisHs, 98 1370 1.51 1.04
32 Tetradecane Ci,Hy 99 1400 2.96 0.71
1S{ la 3ap 4o 8aB) -decahydro4 8 8-rimethyl-9-methylene—
33 1 4-methanoazulene 1S la 3aB8 4a 8af - 4 8 8- CisHyy 90 1403 0.72 0.36
9- 4 4-
34 Oleyl Alcohol CigHs6O 87 1406 - 0.61
35 Caryophyllene CisHyy 94 1413 1.88 1.02
36 3-methyl2-Cyclohexen -one 3— 2- 4- C,H,,O0 81 1434 3.72 -
37 1 —I'}ydroxy-‘l 3 —dlmethyl—bl,(:yclohexyl—?) 3’~ien2-one 17— - C1sHy 0, 39 1435 _ 162
43— - 33— 2-
38 2 3 7-rimethyl-Decane 2 3 7- - Ci4Hy 92 1447 2.98 -
39 a-Caryophyllenea— CisHyy 97 1449 0.50 0.17
i S5 Indecadie - 5
40 ;_E) 6 10—di2m_elhyl 9-Undecadien2-one ( E) 6 10 5 C,3Hy,0 99 1453 0.6 0.58
41 3-methyl-Tetradecane 3— - C4Hy 90 1467 0.64 —
(la. 4aa 8awa) -methyl4-methylened { 1-methylethyl) =1 2
42 3 4 4a 5 6 8a-octahydro-Naphthalene( la 4ac 8aar) 77— 4 CisHyy 91 1474 0.67 0.41
41~ )-12344a5 6 8a-
43 ( Z) d-Hexadecene ( Z) 9- CieHsp 89 1476 0.84 0.93
a (E) 4«2 6 6-trimethyld -cyclohexend 1) 3-Buten2-one a— C,3HyO 35 1485 164 0.87
(1S-cis) 4 2 3 5 6 8a-hexahydro4 7-dimethyld A 1-methyleth—
45 yl) —Naphthalene( 1S-cis) -4 7- 4 1- )-123 CisHy, 87 1486 1.26 0.80

5 6 8a-
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46 Butylated Hydroxytoluene 2 6— Ci;sHy O 99 1491 - 1.21
47 Pentadecane CisHs, 99 1500 14.07 7.52
48 a-¥arnesene a— CisHyy 94 1505 - 0.39
49 Tridecanal C;3Hy O 96 1508 - 0.51

(la 4aB 8aa) F-methyl-4-methylened  1-methylethyl) - 1 2
50 3 4 4a 56 8a -octahydroNaphthalene( la 4a8 8aa) 7—  4- CysHy, 91 1510 0.66 0.38
'—1—(1—. )—12344&562}3— '
51 2_544%1( 11 _1 —dlmclhyletl)ly-l“.) _‘4—hyd_2roZy_—2 4-CYC1()_}11(ixa(1len4 -one3 CsH,,0, % 1527 5 14 B
52 3 S—E))is_]( 12_1 -dimethylethyl) 4 2-Benzenediol3 5- (1 1- €. H,,0, 39 1528 _ 1.40
53 ; gdi 7a—l-zlr:h};iri)-4 4 7;_12—lzi;n1(—:1t)hyl—2 (4H) Benzofuranone5 6 €, H,e0, 01 1532 0.98 0.95
54 2 6 10-rimethyl-Tetradecane 2 6 10— - Cy;Hsg 97 1550 0.63 -
55  4-methylPentadecane 4- CigHyy 98 1554 0.55 -
56 2-methyl-Pentadecane 2- Ci¢Hay 95 1559 1.12 —
57 1 2 3-rimethoxy-5« 2-propenyl) Benzene5 2- )d 2 3- CpH, 05 96 1560 _ 0.60
58 (9 -Spathulenol (5 - CisHy O 90 1579 0.94 0.59
59 N-Acetyltyramine N— CyoH,3NO, 86 1597 - -
60 Hexadecane CisHay 99 1600 4.07 2.71
61 Tetradecanal C4HyO 98 1610 0.77 1.68
62 2 Z—iij(_l l—dimet)hylethyl) -4+ 1-oxopropyl) phenol 2 6- - €y Hy 0, 9% 1629 _ 6.99
63 2-methyl-8-propyl Dodecane 2= 8- - CeHay 97 1645 1.55 -
64 2-methyl-Hexadecane 2— Cy7Hsg 90 1664 0.32 -
65  2-diethylamino -phenyl4 Propanone Cy3H,,NO 83 1665 - 1.91
66  (Z) 3-Heptadecene( Z) 3— Cy7Hsy 85 1672 - 1.00
67 Heptadecane Cy;Hsg 90 1700 1.67 1.28
68 2 6 10 14-tetramethylPentadecane 2 6 10 14— - CioHyg 92 1706 1.30 0.55
69 heptadecyl-Oxirane CioHs O 97 1712 0.42
70 12-methyl-Tridecanoic acid methyl ester]2— Ci5Hzp 0, 89 1723 0.45 0.28
71 Tetradecanoic acid C4Hy 0, 91 1781 1.78 2.13
72 Octadecane CigHsg 99 1800 0.44 0.59
73 2 6 10 14-tetramethyl-Hexadecane 2 6 10 14— - CooHyy 89 1803 0.41 -
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74 Hexadecanal Ci¢Hsp 83 1814 - 0.83
75 6 10 14-rimethyl2-Pentadecanone 6 10 14— 2- CigHs0 90 1846 6.69 4.41
76 Diisobutyl phthalate CisHy Oy 94 1869 0.34 0.34
77 4-octadecyl- Morpholine 4— CyHy;sNO 89 1878 - 2.41
78 Octadecanal CigHs0 90 1915 — 0.34
79 14-methyl-Pentadecanoic acid methyl ester 14— C;H3, 0, 90 1922 0.30 0.22
80 n-Hexadecanoic acid C,6Hs,0, 92 1973 0.54 2.62
81 Docosane CyHyg 99 2200 0.57 0.47
32 ( Z) 9-Tricosene ( Z) 9- Cy3 Hyg 92 2261 0.55 0.66
83 Tricosane Cy3 Hyg 99 2300 1.56 2.77

Total ( %) 98.26 77.95
(%) 41.04 21.73
(%) 29.23 26.46
(%) 8.08 6.02
(%) 8.11 2.12
(%) 3.56 5.18
GC-MS 65 (41.04%)
60 | (26.46%)
98.26% 8.11% 2.12%
(14.07%) .6 10 14— 2- 3.56% 5.18%:
(6.69%) .5- 34-  2H- 2- .
(5.62%) .  (4.14%) (4.07%)
o 8.11% 2.12% 3.56%
103 5.18%
63 (N
77. 95% o
(7.52%) .2 6- - 44 1- ) 3.2.2
(6.99%) 6 10 14— 2- (4.41%) SPME
7
3.2
3.2.1 49. 84%
83 12.68%

40 o
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