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Abstract: Aroma components and their relative contents of Camellia sasanqua ‘ Dongmeigui’ at different
flowering stages and floral organs were analyzed by using solid phase micro-extraction and GC-MS
technology, and their variation laws were studied. The results show that there are 30, 49, 42, and 48
aroma components at bud stage, initial flowering stage, full flowering stage, and late flowering stage,
respectively, with 13 common components; with the blooming of flowers, relative content of each
component shows different variation tendencies, in which, relative contents of acetophenone and cis-
linaloloxide show a tendency to gradually increase with the blooming of flowers, and the sum of their
relative contents reaches the highest at initial flowering stage, full flowering stage, and late flowering
stage, which is 20. 08%, 44.92% , and 62.02%, respectively; with the blooming of flowers, relative
contents of alkanes and phenols gradually decrease, those of aldehydes and ketones gradually increase,
those of alcohols and alkenes firstly increase and then decrease, while those of aromatic hydrocarbons
firstly decrease and then increase. At full flowering stage, there are 31, 48, 34, and 24 aroma
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components in outer petals, inner petals, and pistils, respectively, with 12 common
components, in which, the sum of relative contents of acetophenone and cis-linaloloxide is as high as

stamens,

74.29% and 76.32% in inner petals and stamens, respectively. From the aspect of component types,
alkenes and aldehydes and ketones are dominant aroma components in outer petals, aldehydes and
ketones and alcohols are dominant aroma components in inner petals and stamens, and alcohols,
aldehydes and ketones, alkanes, and phenols are dominant aroma components in pistils. The
comprehensive analysis results show that there are evident differences in aroma components from flowers of
C. sasanqua ‘ Dongmeigui’ at different flowering stages and floral organs; in general, aldehydes and
ketones and alcohols are key components affecting the aroma intensity, in which, dominant components

are acetophenone and cis-linaloloxide, while inner petals and stamens are major organs releasing aroma.
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Table 1 Main components and their relative contents in aroma from flowers of Camellia sasanqua ‘ Dongmeigui’ at different flowering stages

TERRIAER AR 55 1/ %

i PREBE/min A Relative content at different flowering stages'’
No. Retention time Component
BS IFS FFS LFS
1 4.064 2 o-xylene 4.57 7.64 — 1.17
2 4.123 5 1,3-dimethyl-benzene 5.17 — — —
3 4.723 0 2-ethyl-1-butanol — — — 2.48
4 4.723 1 2-methyl-1-pentanol — 4. 14 — —
5 5.5599 a-pinene 4.88 1.33 1. 14 0.43
6 5.8389 camphene 2.15 0.24 0.35 0. 05
7 7.002 2 (E,E)-2,4-nonadienal — — 1.00 —
8 7.3287 octanal — — 1. 06 0.31
9 8.088 4 2-ethyl-1-hexanol 1.90 0.95 0. 31 0.16
10 9.049 9 acetophenone — 7.48 30.27 44. 11
11 9.6850 cis-linaloloxide — 12. 60 14. 65 17.91
12 10.035 2 linalool 2.01 6.83 5.79 3.10
13 10. 159 7 (E)-2-nonen-1-ol 1.93 — — —
14 10.219 2 6-ethenyldihydro-2,2 , 6-trimethyl-2H-pyran-3(4H) -one — 1.47 2.32 1.23
15 11.050 0 3,6-dimethylene-1,7-octadiene 1.17 — — —
16 12. 154 1 epoxylinalol — 2.35 2.85 2.71
17 12.836 6 undecane 1.07 — — —
18 13.477 7 6,7-dimethyl-1,2,3,5,8,8a-hexahydronaphthalene — — 5.84 5.33
19 15.584 7 tridecane 3.61 1.39 0.74 0.39
20 16.902 3 a-cubebene 1.04 0.95 0. 68 0.30
21 17.157 5 eugenol 8.31 3.10 — —
22 17.590 7 2,6, 10-trimethyl-dodecane 1. 06 1. 06 — —
23 18. 006 3 (=) -B-elemene — 0.95 1.27 1.08
24 18.202 2 tetradecane 15.65 6.26 3.34 1.87
25 18.516 7 1-cyclohexene 1.08 1. 06 0.35 —
26 18.682 9 cubebene — 0.85 1.47 0.73
27 18.938 1 [s-(E,E) ]-1-methyl-5-methylene-8-( 1-methylethyl ) -1,6-cyclodecadiene 0.97 1. 41 0.75 0.50
28 19.193 3 2,6-bis(1,1-dimethylethyl ) -phenol 10. 96 5. 60 2.04 1.27
29 19.377 3 neoclovene — 1.04 0. 40 0.23
30 19.786 9 (+) -epi-bicyclosesquiphellandrene — 2.39 2.01 0.96
31 19. 964 9 3-methyl-tetradecane 1.01 0.55 — —
32 20.238 0 2-isopropyl-5-methyl-9-methylene-bicyclo[ 4. 4. 0] dec-1-ene — 4.83 8.33 4.17
33 20.505 1 2 ,3-dehydro-4-oxo-B-ionone — 1. 10 0.52 0.29
34 20. 689 1 pentadecane 8.34 3.62 2.00 1. 14
35 21.039 2 butylated hydroxytoluene 10. 34 5.86 2.62 1.62
36 21.276 6 S-cadinene — 1.35 0.99 0. 47
37 21.8879 14-pentadecenoic acid 2.03 — — —
38 23.0453 hexadecane 3.15 1.54 0.91 0.43
39 25.283 0 heptadecane 1.50 0.59 0.36 0. 21
40 25.8112 2-( 1-phenylethyl ) -phenol 1.92 0.87 — —
D BS. £ Bud stage; IFS: ] £ Initial flowering stage; FFS: BAEH Full flowering stage; LFS: KAE] Late flowering stage. —: A Ky Hi

Undetected.
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Table 2
flowering stages"

Main component types and their relative contents in aroma from flowers of Camellia sasanqua ‘ Dongmeigui’ at different

HRABIMIXT /%  Relative content of each type of component

Floweﬁrij stage FERIEK VBN TS T 2 B e SAZEN HAh
Aromatic hydrocarbons Alkenes Aldehydes and ketones Alcohols Phenols Alkanes Else

BS 9.74 12. 16 0.56 6.46 31.35 35.91 2.73

IFS 8.49 21.03 10. 65 26. 87 15.43 17.55 —

FFS 5.84 21.40 35.17 24.11 4. 66 8.83 —

LFS 7.05 12. 14 45.94 27.07 2.89 4.55 0.34

DBS. M Bud stage; TFS: #IFEM Initial flowering stage; FFS: BEAEI Full flowering stage; LFS: KAEM Late flowering stage. —: AR i

Undetected.
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Table 3
flowering stage

Main components and their relative contents in aroma from different floral organs of Camellia sasanqua ‘ Dongmeigui’ at full

P PRBEIAE/min

TERRIFEL B TP AR & /%Y

Relative content in different floral organs!’

No. Retaintion time ~ Component
OPe IPe St Pi
1 4.687 5 1-propoxy-pentane — 3.67 — —
2 4.705 2 2-ethyl-1-butanol — — 2.37 —
3 6.5393 1-heptanol — — — 2.51
4 7.073 6 (E,E)-2,4-nonadienal — — 0.31 6. 40
5 7.7323 octanal — — — 8.13
6 8.070 5 2-ethyl-1-hexanol — — — 2.04
7 9.049 9 acetophenone 24.07 49. 11 61.27 0. 96
8 9.079 4 1-octanol — — — 9.90
9 9.684 9 cis-linaloloxide — 25.18 15. 05 9.21
10 9.987 6 nonanal — — — 6.31
11 10. 023 2 linalool 1.67 6.37 5.65 8.32
12 10.207 2 6-ethenyldihydro-2,2 ,6-trimethyl-2H-pyran-3(4H) -one 4.37 1.17 1.12 —
13 12.136 2 epoxylinalol 3.57 3.86 2.80 2.06
14 12.694 1 methyl salicylate — 0.13 1.09 —
15 13.470 0 6,7-dimethyl-1,2,3,5,8,8a-hexahydronaphthalene 11. 50 1. 66 — —
16 15.584 6 tridecane 0.89 0.08 0.30 1.91
17 18. 006 3 (=) B-elemene 2.24 0.36 0.33 0.09
18 18.202 2 tetradecane 5.14 0.26 1.28 10. 41
19 18.938 1 [s-(E,E) ]-1-methyl-5-methylene-8-( 1-methylethyl ) -, 1 ,6-cyclodecadiene 1.58 0.19 0.19 —
20 18.944 1 cubebene 2.67 0.33 0.35 —
21 19.193 3 2,6-bis( 1, 1-dimethylethyl) -phenol 3.63 0.19 0.62 7.55
22 19.786 9 (+) -epi-bicyclosesquiphellandrene 2.82 0.35 0.38 —
23 20.143 0 y-selinene 1.26 0.20 0.14 —
24 20.238 0 2-isopropyl-5-methyl-9-methylene-bicyclo[ 4. 4. 0] dec-1-ene 14. 64 2.45 2.35 2.25
25 20.623 8 (+) -aromadendrene 1.68 0.25 0.22 0. 40
26 20. 689 1 pentadecane 3.12 0.21 0. 56 5.44
27 21.039 2 butylated hydroxytoluene 4.84 0.32 0.72 8.40
28 21.276 6 8-cadinene 1.44 0.20 0.13 —
29 23.0453 hexadecane 1.16 0.07 0.17 2.32
30 25.283 0 heptadecane — 0.03 — 1. 15
31 25.799 2 2-( 1-phenylethyl) -phenol — — 0.11 1.35

D OPe; 4MNEAEME Outer petal; IPe; PFSAEIR Inner petal; St: HEES Stamen; Pi. BERS Pistil. —. ARHH Undetected.
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Table 4 Main component types and their relative contents in aroma from different floral organs of Camellia sasanqua ‘ Dongmeigui’ at full

flowering stage'

HRABIMIXT /%  Relative content of each type of component

Flowﬁﬁlggitage AR i T A 28 LS RGeS HAh
Aromatic hydrocarbons Alkenes Aldehydes and ketones Alcohols Phenols Alkanes Else
OPe 12.39 33.11 29.21 5.24 8.47 11.56 —
IPe 2.08 6.37 50.79 35.54 0.51 4.44 0.26
St — 5.93 63.07 26.09 1.45 2.36 1.09
Pi — 3.44 22.69 34.61 17.30 22.03 —
D OPe. AMEAEIE Outer petal; IPe; PIFSAEIR Inner petal; St; HEEE Stamen; Pi. MEEE Pistil. —. KAK:HH Undetected.
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