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Abstract: The volatile components and their relative contents at different flowering stages and floral organs of Camellia
lutchuensis T. Tto were analyzed by using solid-phase microexiraction-gas chromatography-mass spectrometry ( SPME-GC-
MS) technology. The results show that the main volatile components at different flowering stages and floral organs of C.
lutchuensis are all alcohols. There are 42, 38, 33, 37, and 28 kinds of volatile components in floral organ of C. lutchuensis
at five flowering stages (namely early bud stage, late bud stage, half-opening stage, full-blooming stage, and withering
stage) , among which the relative contents of linalool and phenylethyl alcohol are relatively high in general, and they are the
main aroma components. During the flowering process, the relative content of linalool shows a tendency to first decrease and
then increase, and it is the highest (61.27%) at the early bud stage; the relative content of phenylethyl alcohol shows a
tendency to first increase and then decrease, and it is the highest (59.40%) at the half-opening stage. There are 32 and 43
kinds of volatile components in petals and stamens, respectively, among which the relative content of linalool is the highest
in petals (32.95% ) , while that of phenylethyl alcohol is the highest in stamens (48.55% ). In conclusion, the main aroma
components of floral organs of C. luichuensis are linalool and phenylethyl alcohol in alcohols.
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Table 1 Types and relative contents of volatile components in floral
organ of Camellia lutchuensis T. Tto at different flowering stages'’
o] FAX /% Relative content
Flowering—moye — mek mek WX Ml
stage Alcohols  Aldehydes  Esters Phenols  Others
S1 87.79 4.53 1.35 — 6.33
S2 82.32 3.48 10.61 1.78 1.81
S3 75.75 1.55 8.16 13.58 0.96
S4 79.05 2.94 8.86 7.34 1.81
S5 71.45 8.94 15.47 2.89 1.25

V'St #wIi Early bud stage; S2. )5 M Late bud stage; S3: Bl
Half-opening stage; S4: /% f£ 4] Full-blooming stage; S5: %% I 1]
Withering stage. —: F# HY Undetected.
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Table 2 Main volatile components and their relative contents in floral
organ of Camellia lutchuensis T. Ito at different flowering stages

. HER LIRS & i)
B /min fL &) Relative content at different

. \ 1)
Retention  Compound

flowering stages

time SIS 83 s4 S
9.021 3 octane 053 — - — —
11.647 8 1,3-butanediol — 020 — — —
12.579 6  styrene - — — 026 —
14.793 2 ethyl tiglate 035 0.13 — — 0.11
16.249 4 benzaldehyde — 120 0.58 1.28 6.20
17.154 8  6-methyl-5-hepten-2-one — — — 050 0.22
17.424 9  2-pentylfuran 034 025 — 0.19 046
18.076 3 trans-3-hexenyl acetate 062 025 — — 0.10
18.828 3 1, 1'-oxybis-2-propanol — 08 — — —
19.537 8 benzyl alcohol 0.15 6.61 3.00 3.88 15.45
19.601 4 2,2'-oxybis-1-propanol — 066 — — —
19.776 1 2-(2-hydroxypropoxy ) - — 082 — —  —

1-propanol
19.971 8  phenylacetaldehyde 0.45 0.53 0.13 037 —
21.078 7 trans-linaloloxide 6.55 4.19 0.68 0.75 2.13
21.730 1 cis-linaloloxide 14.61 11.52 1.71 1.79 5.40
22.090 2 methyl benzoate — 042 024 0.28 043
22.201 4 linalool 61.27 37.05 10.14 21.20 35.65
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4% 2 Table 2 ( Continued)
w7 FER [FAEIA AT 2 5 %
PREE
W /min L2 Relative content at different

. )
Retention Compound

flowering stages'

time SI s2 3 sS4 Ss
22.381 4 nonanal 355 1.75 0.84 1.29 244
22.699 1 2-methyl-6-methylene-1, 086 — — — 0.26

7-octadien-3-one

22.958 6 phenylethyl alcohol 0.20 16.38 59.40 49.98 10.25
23.842 9 1,2-dimethoxybenzene — 043 045 0.17 0.15
24.631 9 1,4-dimethoxybenzene — 015 — 011 —
24.901 9  ethyl benzoate 0.11 6.92 4.96 6.38 12.49
25.029 1 linalool oxide B 1.10 1.24 0.20 0.22 —
25.749 2 methyl salicylate 0.13 0.71 0.74 0.60 0.44
25.818 0 a-terpineol 3.74 2.60 0.60 1.23 2.57
26.712 9 nerol 0.17 017 — — —
27.284 6 ethyl phenylacetate 010 — — 015 —
28.216 8 ethyl salicylate 0.13 2.18 2.09 1.37 1.54
28.820 5 ethyl nonanoate - - —  — 029
30.657 8  3-allyl-6-methoxyphenol — 142 589 452 245
30.716 2 eugenol — 036 7.61 2.77 0.34
32.760 2 caryophyllene 199 - - — —
34.497 1 pentadecane 058 025 — — —
34.666 5 a-farnesene 0.54 — — — —
38.479 1  6,9-heptadecadiene 021 — — —  —
38.616 8 8-heptadecene 019 — - — —

US1. #Ewrib Early bud stage; S2: F 5 Late bud stage; S3: EIFHA
Half-opening stage; S4: €] Full-blooming stage; S5 % M
Withering stage. —: Kt S X & =K TF 0.10% Undetected or

the relative content is less than 0.10%.
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Table 3 Types and relative contents of volatile components in petals
and stamens of Camellia lutchuensis T. Ito at full-blooming stage

FEXT i %

ik [(ES [iEES [ES Fifls

Relative content

TR E

Flower organ

Alcohols  Aldehydes  Esters Phenols  Others
AL Petal 73.56 4.25 17.39 2.67 2.13
HERE Stamen 61.18 9.41 5.10 22.28 2.03
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Table 4 Main volatile components and their relative contents in

petals and stamens of Camellia lutchuensis T. Ito at full-blooming stage
e TEAFIRERR B AR 25 /%0
B /min AL2 %) Relative content in different
Retention ~ Compound floral organs"
time AEI Petal HERE Stamen
11.446 5  (1-methylbutyl) -oxirane — 0.22
11.499 4 3-methylpentanal — 0.25
12.579 6  styrene 0.81 0.23
14.793 2 ethyl tiglate 0.18 —
16.249 4 benzaldehyde 1.94 3.79
17.424 9  2-pentylfuran 0.10 0.23
19.315 3  limonene 0.18 —
19.537 8  benzyl alcohol 16.73 5.56
19.971 8  phenylacetaldehyde — 0.92
20.994 0 1-octanol — 0.11
21.078 7 trans-linaloloxide 0.92 0.28
21.730 1 cis-linaloloxide 1.53 0.46
22.090 2 methyl benzoate 0.86 0.26
22.201 4 linalool 32.95 5.72
22.381 4  nonanal 1.89 4.41
22.958 6 phenylethyl alcohol 20.04 48.55
23.842 9 1,2-dimethoxybenzene 0.30 0.20
23.959 2 pyranone 0.45 —
24.901 9  ethyl benzoate 12.68 3.08
25.643 3 ethyl caprylate 0.18 —
25.749 2 methyl salicylate 0.57 0.47
25.818 0 a-terpineol 1.27 0.39
26.061 7 decanal 0.22 —
26.7129  nerol 0.12 0.11
27.284 6  ethyl phenylacetate — 0.24
28.216 8  ethyl salicylate 2.46 0.89
28.820 5  ethyl nonanoate 0.37 —
30.657 8  3-allyl-6-methoxyphenol — 21.28
30.716 2 eugenol 2.67 0.30
34.497 1  pentadecane 0.25 —

D KA ST AT 0.10% Undetected or the relative content
is less than 0.10%.

3 Wik AEEp

AN T AE W) AE A% TR 4 R TR gk 25 S ORI i
( Chimonanthus praecox (Linn.) Link ) #Y FEE S NS B
KAPEALE AL 5 22 B ( Orchidaceae ) 4% )8 ( Cattleya Lindl.)
K422 22 2 ( Cattleya hybrida ) S M 56 B35 & M4
PUEZRAL Ao ELT B2Y L 2K (Camellia renshanxiangiae C.
X. Ye et X. Q. Zheng) T A% 1l X A AL IR AL B9
BRSPS SR m Y AR, SIS
NTFAESAAE RS B 5 4 P B 43 DA 26 oA 2 | JH v 5 A6 e R R
CBE AR X & SR R, R 2B A HE T (Gardenia
jasminoides J. Ellis) F145 T % ( Syringa oblata Lindl.) FU1ET , 35



120

EIE7/B R SRS R N e

33 4%

FERE ) LA 5 22 ( Convallaria keiskei Miq.) FYAEFE | &8
BB AL B BRSO, X T L2 AR A Y F 5
R N . L% SRR vE g 28 R4 SE (Camellia japonica
¢ Kramer’s supreme’ ) 1E 2% B 75 5 4 11 95 15 B2 AH 6T & = i
[= 1 SIS ¢ &2 (Camellia sasangua ‘ Dongxing’ ) 16.4%
B VE L T S R A S A ) R R AR
I EEHERME R AR ARG R ER . KL
[ £E 25 [ Camellia sinensis (Linn.) Kuntze ) 1€ 2% 4% & M il 40
R L R A A AR SRR R T B
BAE BRI ALE B IR Mo oA X 2 B AR, A Ff
TR ST — L A5

TERZHUEY T AERRALA 1Y T ZERER 07, 15 B w A
FERIUAL TR A LS B 7] LLAUR 5 Ko 158 7L ( Delphinium
anthriscifolium Hance ) [AEEFIHESE XS 8 4= AL AL B A ) A
FEAY TR IR B DR L 5 R G S KA
(Y AL IR e 85 T R 52 o 46 5 5 22 o T AR I b S 20 0 %
(Camellia azalea C. F. Wei) [ AL B HF W EZE
FRAL, ASBIESEH, 5 1 3 A8 AL 0T 4 7 A0 e 85 v 4 R 1
O33N 32 43 T D5 R EELE AL P AR X S s, K L
A A 8 Y (R A X 5 R e

L5 BTk, B S L 25 R T D OB A WA AE
TR 22— FEAE A8 B B 4% R 103 vh 05 R B AR AR £ B A
X ERGE O BT, o, D5 R AR X i AR )
W R OB S TR T R . B IS E R AL
D5 TR BEAR X R, MRS TR AR R i AR, A SO
WISE T IS IAE a8 D4R LA, (B HTE e 72 vh ik
SRR S 5 1E M LR i G R FE— R

SZ 30k

[1] i 5, HEE, mH®K, %5 HYEELE TR HER]].
L2 2 5 0 AE YA, 2009, 28(1) ; 159-166.

[2] & 7, KA, NER, & MYEEENRIhEE S+
HLHIBEGE R [ ], TLIR Al B2, 2020, 48(23) . 51-59.

[3] FANZ, LIJ, LI X, et al. The aroma component of flowers of Sect.

(5]

(6]

(7]

(8]

(9]

[10]

[11]

[12]

[13]

[14]

[15]

[16]

Theopsis in genus Camellia[ C]. [ S.1.]: Proceedings of 2016 Dali
International Camellia Congress, 2016: 376-383.

WRIEAT, BT, BROCHE. [AHBLAR B — BBk s 47 41 BF
FRBEURAI]. HC2EBE2AR, 2017, 19(6) : 11-14.
ZEE, MRS, ZAlon, & SO GRS - TSI 20 R S 21
AR (1], BaEHE, 2012, 33(16) : 130-136.
W, BRHEL, ZKer, S BT R I AR IR ST AL I HE
A R A o AR AR T ] TP Al R 22441, 2018,
40(4) . 769-779.

FOON, AW, BREM, & SRR KA E R
PR, mr Al R4l ( B FEE), 2018, 33(5):
904-910.

R, BT WA ] D A0 AL ) 7 S Al K R AE A A
PE[T]. 2548, 2010, 37(10) : 1621-1628.

o, BAEE, TR, & REEERRIEM s S
B[], ARl BRERFSE, 2014, 27(5) @ 651-656.

RIRAT, &2 J1, AFEN, 45 T2 BARGGE IOk A Ir B 25 1
AAEHSUNITI]. TTVEHES, 2009, 29(4) : 561-563.
HEE, R, FHEY, & 3 Fl AR AR NI HS-
SPME/GC-MS 7347 J]. BahBLE:, 2013, 34(6) : 204-207.
JWIEBE, #4000, 99, 4. AT HS-SPME/GC-MS 2341l
Al SEHER AP B SRE RN T]. HWETSE, 2014,
34(1) . 136-142.

f o M, R, IR, S BRI RTR S R IL AR IR
I B 2 BB AR A B 43 [T, A rp I R 2 24 4
(ERBIERR) , 2023, 57(4) : 539-547, 560.

T, S, JWIEB, O ORFIZRM R R P
WRSE[)]. T VI, 2018, 38(7) : 934-942.

ZHANG W G, LIU Y G, NIE T J, et al. Floral ontogeny of
Delphinium anthriscifolium ( Ranunculaceae ) and development of
intrafloral and symmetrical resupinated organs[ J]. Botanical Journal
of the Linnean Society, 2022, 198(1) . 86-98.

WIES, 2R, W, 45 = WAER (A ) B
WIHR[I]. 253k, 2006, 33(3) @ 592-596.

(FHESRE: KAK)



