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Volatile Components Analysis of Begonia Floral Aroma
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Abstract: In order to understand the differences of volatile components among different Begonia species, the volatile
components from male flowers of Begonia kui, B. ornithophylla and B. barsalouxiae were determined and analyzed by
headspace solid-phase microextraction-gas chromatography-mass spectrometry. The results showed that 97 volatile
components were identified from three kinds of Begonia flowers, among which 30 were from B. kui, mainly
heterocyclic compounds, did 56 and 44 from B. ornithophylla and B. barsalouxiae, respectively, most of them were
alcohols. Principal component analysis (PCA) showed that there are obvious differences in the main aroma components
of three Begonias. There were 15 key floral components screened out by partial least square discriminant analysis
(PLS-DA), it was inferred that the aromas of B. kui were wax and balm type, that of B. ornithophylla were citrus type,
and that of B. barsalouxiae were floral type. Therefore, the types and contents of main volatile components and main
aroma substances of different Begonias species had great differences. Floral fragrances were formed by the interaction
of various volatiles, and the aroma type is determined by the volatiles with a higher odor value.
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K, HAE 21 s B R Er Rz 1. {8
HHERMEREAEY SR —KES, A
A3 R v A & A A R 2, T
X AR —E FIVE R, e nT R 2 i
25, At AU R M. SR, AR X — E B R
Fabn i i B Rl 240, R, SRR AR
FARSY, BESES SEERMMRR, JHR
BRI 55 B MDA AR A SRR, X TR e &
BRI RAHEA BB 2R .

KT HEBHEYP RRRE O, HER R
B A EME, AEEEDIE T IO A AR
18, (HICT RS B A SR I A D &
i . AR 4 RS E SR AT T
ST AN E, F8 HEEM KIS (B, pseudodryadis)
TN H R AR, HAEKIER(B. grandis){t
2 N BE N 5% HH R U, MK 3E(B. fuchsioides)
e R A%, BIRKEHEB. listada)
e AR REMBEREK. T 0550
X BEAE A I B ALK 5 (B, handelii) A€ % H A2 i
BRI SE(B. handelii var. prostrata)ME{e AL EA
RIS (B. handelii var. rubropilosa)lELE 5 KK P
BT 8, R AKIE A LB ALK
BEESRBEL 5 AFEE. HiREm
F RN EY S BAERKIE SEAE T R i
i E, RARERER. 5 EEYER MR 1
$BoE, MR Z PN ST AR . B R
BB AR, R A P 2 R AMUAE
ANE MR RBOR 22 5, AR b RN it o [ [ A A
FHRKZERW, HEiA 7 FAKE LS B 1k
18, MEUARRAKIE S B M R 22 . B R
T I A AN w7 A A AR IR P I B a4k 2R N
W AHAE RS, D298 AL R & ek S f
JLBRUR . BRI, ASBIF T AU FH T - [ A B B (HS -
SPME) /5 V% &5 & S AH il - 5t 1% 16 FH 2 R (GC-MS)
I3HT 3 PR SEEEAE A R e R, B R AN ]
RS SR ARV A RV 22 e, b — PR
BHRSBZES, VIR S5 ahodik & FiR
FEFF R FH R LB A 5 o

1 BPRIATT %

1.1 R e
N SURK 5 (Begonia kui)~ =M K 5E(B. orni-

thophylla) M2 5= Z i AK I 3E(B. barsalouxiae) 3 FhiEK
TS EREE S A E FIRAEA, 28 AR SEAE ) el V5 R ik
AP TEAO TR B BB e fa, T P T
TRAT M R TRE2AFE I =R X . T 2023
4 H, EREKRL JomHIRER 3 PRSI
WA CEF AT RS, RAESG SERIEEAT 4047

1.2 REABEHE

F BRI 3% Agilent 7980A-5975C A 15k
R, EikE HP-5MS (30 mx0.25 mmx0.25 um); #
B¢ E: SPME Fa)#tFEF4H4. 50/30 um DVB/CAR/
PDMS FHU%F k. 7 H IKA % RCT Basic i
Wit PR . SJRIBIEE

SPME % fF: FREXIISURKIE L) 035 g it
FRIFHL) 015 g, BIWE G 73 F 2 15 mL T 25 88
gUEH s PRI EE B iR 52 0.20 g, BEZSTN
15 mL TRASBEL0M . Bl 5 0T 8CE T #7198
A Bn#E 50 CH&EBFEEY 10 min, A5
18/ 50/30 um DVB/CAR/PDMS ZE LA A T 25 12
SO, THAZERL 30 min. AEEUER)E, A RERCKIE
NEGEACHERE VAT R, RIRGR E 250 °C,  fifEi
B[] 3 mine. BEAMFEMEE 3 K.

GC-MS % ZHRERFTEIIT 5 GC K-
B4 HP-5MS (30 mx0.25 mm IDx0.25 um JiEJ5),
AN R S(99.999%), HEFEIEE 250 °C, N5
TR FEPTHR: ARG 40 'C, fRFF O min, A
J& LA 3 ‘C/min F+ 2 80 C, £R%F 0 min; FFLL 10 ‘C/min
T4 250 °C, 134F 5 min. MS 2%4F: HE TR EL H
THER 70 eV ABHLRIRFE 250 °C; B TR EE 230 C;
VURRATIRFE 150 C; %5t &5l 35~500 amu.

1.3 w3

SEME 3 MR NISTOS.L A vH 1% 2 40 #r Ak i o
TEFE RNy, FRE5E MRSCHR UL SN T AT &5
Tyt — ke KRk . e A iTiE A — 1k
VRS B AT B 73 & & . A Excel 2019 3K
PR P 40 B AR B o b AT e it
5387, K Origin 2021 # AR T 35 BE L HERAR
FE A1 A7 47 AT (PCA),  H Metabo Analyst 5.0 #44F
HEAT I dse /N — 3051 3 BT (PLS-DA)

2 SR

2.1 RNEFKEFEEE R ST
K HS-SPME-GC-MS $i AR X 3 FlRk i 3 Js 1
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VIR HEAEEAT R 48 58 73 B (BR 1) A 3 FhiEA L%
SEH 97 MERVERSY, W5y 8 KK, H s
21 FifEIm 2. 22 MhEESS. 11 MRS, 7 SR, 6
FIERZE . 8 FPlRds. 6 MR 16 FhILMRIL G
Yo SRk R K MR R &%, 15 56
P HUCREFES KIS WK, 2%
JE th 44 A1 30 FRERYERY . TEINSURKIESE T, H
G RFRERZ, A 8 M, HIKERRA
TR, RN 6 B ESM KR, B IEA
RERAGE DI P 2, 40 A 15 TR 13 F, 3
UORRRA 7 M fEEFES ik, RS

13 TR SEHE RN R FARRS 5 (%)

Table 1 Volatile components and relative content (%) in three Begonia species

VIR PR %, H 120, HIUEERE 9 Fh,
IR B AN LI AT 5 Fh

X 58 B 97 PR R AE B 34T 2 e o A (B
1), SR KY, WEKIEFEA 13 FREA sy, Ei"
TG EA 24 B, SHRIEHEERZ, H 36 f.
97 PR AL RS A 9 BhE 3 Bk SE AL 3 Re
R R, A RERER 2 Fh(2- L CEEAT 1-T1) g
252 FhZER G AN 2,4,4- = WL R - 1,3- - FEXL(2-
L TIRIE)] S MR 1 Rh(ERE), Z8303K 4 FONH
B2 =R NANG LB =7 N IV 2 = N i LB 7 N R = 5
b A R R N R

e Bt HE THEURK i 35 L K i 3 M2 Witk o
No. Type Compound B. kui B. ornithophylla  B. barsalouxiae
1 B H M Myrcene 1.12 1.23
2 Terpenes B-UR)M p-Pinene 0.20
3 ¥ #)f Ocimene 1.92 0.44
4 3% ¥ Allocimene B 0.08
5 O-MiE)fi J-elemene 0.09
6 a-FAARIE (-)-a-Cedrene 0.31
7 B-FAARNE (+)-p-Cedrene 1.55
8 a-T8% % a-Santalen 0.06
9 B-F1THi p-Caryophyllene 0.65
10 a-FATHENG a-Bergamotene 0.55 0.04
11 B-I EE ) p-Patchoulene 0.51
12 (E)-p-&HBWf (E)-p-Farnesene 6.77
13 (H)-0- KM JR) (+)-o-Longipinene 0.06
14 A-FAKIGEW (+)-a-Funebrene 0.32
15 a-iZWe ks a-Farnesene 0.14
16 B-41%Z5)fi p-Bisabolene 1.05
17 FFAMs Himachalene 0.05
18 1-FRPO, 1 4-Z F JE-3-(2- FF - 1- P M- 1-2)-4- 2 ) 2 049
1-Cycloheptene, 1,4-dimethyl-3-(2-methyl-1-propene-1-yl)-4-vinyl-
19 S5 KM B-Sesquiphellandrene 0.42
20 (E)-p-% W) (E)-B-Ocimene 0.48
21 a-Z ¥} a-Ocimene 0.45
22 EER 3-FiJE-3-TJ%-1-B% 3-Buten-1-ol, 3-methyl- 1.53
23 Alcohols 1-%4#%-3-8% 1-Octen-3-ol 4.06 8.17
24 2-Z 3£ OB 1-Hexanol, 2-ethyl- 1.77 15.27 12.66
25 ZKHEE Benzyl alcohol 0.17
26 (22)-2-2Jfs-1-FE 2-Octen-1-ol, (2)- 0.68 2.82
27 % 1-Octanol 4.11 1.24
28 Jits (AL FT RS cis-Linaloloxide 4.99
29 JitEEE Linalool 12.45 21.90
30 K LI Phenylethyl Alcohol 3.23
31 SR Tsobeard menthol 0.49
32 JIii-3-T-4%-1-F% 3-Nonen-1-ol, (2)- 0.05
33 3-TJilE 3-Nonen-1-ol, (E)- 0.32
34 Jx-2-T4-1-F% 2-Nonen-1-ol, (E)- 0.08




84 T AR A A #33%
4J:3% (Continued)
I 7 WECKISE SR BB ER
No. Type Compound B. kui B. ornithophylla  B. barsalouxiae
35 EER 1-ER% 1-Nonanol 2.05 1.73 151
36 Alcohols 2,2,6-= -6 245 HE DY - 2H- I - 3- it 0.97
2H-Pyran-3-ol,6-ethenyltetrahydro-2,2,6-trimethyl-
37 a-FAJHEE a-Terpineol 1.03 1.35
38 D-% W D-Citronellol 9.53
39 M EE Geraniol 0.23 0.05
40 FETERE Nerol 0.20
41 PIAERE Cinnamyl alcohol 3.85
42 ()-(2)-p-HFEE (-)-(Z)-p-Santalol 0.74
43 S -FEAERUEE (E)-Nerolidol 0.46
44 Pk IR FRIEFT Bromoacetic acid, octyl ester 0.73
45 Esters 2-FR KT H G Methyl 2-hydroxydecanoate 0.04
46 2412 .1 Ethyl caprate 0.72 0.79 0.35
47 Bacchotricuneatin ¢ 0.07
48 L@ HERE Cinnamyl acetate 1.34
49 224-Z -1 3R W R TR 0.24
2,2,4-Trimethyl-1,3-pentanediol diisobutyrate
50 2,4,4- = FRIE R J5E-1,3- R (2-FA AL AR EH) Propanoic acid,2- 2.08 0.60 0.06
methyl-,1-(1,1-dimethylethyl)-2-methyl-1,3-propanediyl ester
51 H IR, 0,3,4-= (= 3 FP ik e ) SR B - = P 0 e ik 1.44
Benzeneacetic acid,a,3,4-tris[(trimethylsilyl)oxy]-, trimethylsilyl ester
52 a,3,4-=(= PR AURR) 2R 218 H R 1.07
53 a,3,4-Tris(trimethylsiloxy)benzeneacetic acid methyl ester 0.06
R —HE 5 THE Diisobutyl phthalate
54 LTR[(= LIS BRAR - = F Rk RE R 0.09
Mercaptoacetic acid, bis(trimethylsilyl)-
55 R 3-HJE-1-/%% Pentanal, 3-methyl- 2.49
56 Aldehydes T% Nonanal 1.22 0.92 0.60
57 Z&% Decanal 0.10 0.18
58 PWAERE Cinnamaldehyde 2.22
59 75 Hexadecanal 2.15
60 Jit-9-+ )\ BiME - Z-9-Octadecenal 0.09
61 (2)-13-+ )\ )& Z-13-Octadecenal 0.07
62 %K 3-3 3-Octanone 0.93
63  Ketones 6-F 3E-5-Pi)di-2-l 5-Hepten-2-one, 6-methyl- 0.42
64 2,2,6- = W1 -6~ L)k — 2 -2 H- L IF-3 (4H) - 0.78
2H-Pyran-3(4H)-one,6-ethenyldihydro-2,2,6-trimethyl-
65 RE 2K/ 2,4-Cycloheptadien-1-one,2,6,6-trimethyl- 0.43
66 F TR Geranylacetone 0.42 1.86
67 S-ELPWH B-Lonone 1.06
68 3,5,5-=H#E-2-CUFE 2-Hexene, 3,5,5-trimethyl- 0.75
69 ~ Hydrocarbon R3EHE Cyclooctane 1.30
70 (BE,5E)-2,6- W %:-1,3,5,7-3¢ 1) 0.13
(3E,5E)-2,6-Dimethyl-1,3,5,7-octatetraene
71 I ZE4E Cyclodecane 0.17
72 SFHILLE Cyclopropane, octyl- 0.08
73 IE-+Fi)t Pentadecane 0.06
74 1-3-H T H#)-2,3,4- = HHIK 0.75
1-(3-Methylbutyl)-2,3,4-trimethylbenzene
75 a-ZHE G a-Curcumene 0.29
76 ARIRK NHEIF=REE S Cyclotrisiloxane, hexamethyl- 248 1.70 1.56
77 Heterocyeles (| g3y 554024 Oxirane, (1-methylbuty)- 137
78 J\HIEIRPURE S SE Cyclotetrasiloxane, octamethyl- 8.31 2.34 4.16
79 FH LI TS Cyclopentasiloxane, decamethyl- 31.84 10.47 9.53
80 T HIEIRNEESE Cyclohexasiloxane, dodecamethyl- 15.21 9.08 5.77
81 )\ LSS SE Cyclononasiloxane, octadecamethyl- 0.93 0.34
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4J:3% (Continued)
FE R fetst WK SRR BB
No. Type Compound B. kui B. ornithophylla  B. barsalouxiae
82 Hfh Z K- EE bt Stannane, triethylmethyl- 0.20
g3 Other 1,4- (= HEERERESE) R 1,4-bis(Trimethylsilyl)benzene 0.01
84 + R ATk Pentasiloxane,1,1,3,3,5,5,7,7,9,9-decamethyl- 0.10
85 X 2 — H ¥ Benzene, 1,4-dimethoxy- 0.63
86 (2R)-3p- LA HE-2,3,38,9a8-TU A -20-[ (= FHERE ) S 5] FH 2K ]-6H- Pk 0.40
Mg [2,3":4,5 %M FF[3,2-a] W% E -6- il
6H-Furo[2',3":4,5]oxazolo[3,2-a]pyrimidin-6-one,3-(acetyloxy)-2,3,3a,
9a-tetrahydro-2-[[(trimethylsilyl)oxy]methyl]-,[2R-(20,35,3a/,9a5)]-

87 1,1,6 =H3&-1,2 —4& % Naphthalene,1,2-dihydro-1,1,6-trimethyl- 0.88

88 N,N-—H X H K% Benzenamine, N,N,4-trimethyl- 4.60

89 + A TRESAST Pentasiloxane, dodecamethyl- 4.98 0.87

90 RRSUIE S PN i 740 188
Hexasiloxane,1,1,3,3,5,5,7,7,9,9,11,11-dodecamethyl-

91 N-HJE-B.3,4-=(Z P IR R % 2.09 0.36
Phenethylamine, N-methyl-f,3,4-tris(trimethylsiloxy)-

92 [[4-[1,2-X[(= 3 FR R e 3 S 06 ) £ 96 -1, 2- I ZR R L (D) U (= 1.07
FAJERERT) Silane,[[4-[1,2-bis[(trimethylsilyl)oxyJethyl]-1,2-
phenylene]bis(oxy)]bis[trimethyl-

93 1,1,1,5,7,7,7--6 F -3, 3- 30 (= FP 3 FR i e 40080 ) IO T U 0.50
1,1,1,5,7,7,7-Heptamethyl-3,3-bis(trimethylsiloxy)tetrasiloxane

94 S5 PR 3 (= R R o) B e R 0.35
Isopropyl pentakis(trimethylsilyl) disilicate

95 (PAYIE- VN =P 0.03
Octasiloxane,1,1,3,3,5,5,7,7,9,9,11,11,13,13,15,15-hexadecamethyl-

96 FIY S fEAUE Hexasiloxane, tetradecamethyl- 0.07

97 DU (= e fik S )Rl e Tetrakis(trimethylsilyl) orthosilicate 0.05

ST Total 100.00 99.77 99.57

B kg 5

B. barsalouxiae

24

HISCRK 5
B. kui B. ornithophylla

ki

1 3 TRk SR M 1 0 5 S IR AT

Fig. 1 Venn diagram analysis of volatile components in three Begonia species

2.2 NEKIEEEERERS K ERST

MF 1AL, IRSURK I S AR 30 Fhig kT
B 7 SR M R B R 100.00%, B RIS
[ 56 FhiE R MERT 5 99.77%, L% B W Rk 511
44 FhE R ME Y 5 99.57% o T SURK I 35 b 4% & 1
BRAr B R E R T R AT (31.84%) T

TR N EE R BE(15.21%) J\ LA PO RE AR B
(8.31%) T —HI I A SR LL(7.40%), A
B 62.76%; 5 RKE S R U B B )
e 2-LHECBE(15.27%) HARRE(12.45%) T H &
W AAEAST(10.47%) D-FFBE(9.53%) T H %k
RN SE(9.08%) (E)-f-& &I (6.77%), 15
TN 63.57%; EEZ Wk R R S &
B ) TSR (21.90%) 2- 2. HE CUEE(12.66%) 1
FJE IR TR A BE(9.53%) 1-0-3-F%(8.17%) +
TOH R R ON RE R (5.77%) IR AL T R
(4.99%), R EM 63.03%.

M2 AL, BESRANGRIA R 3 Pk S B e
VITETEHE R A S F B sy, E SRR
70% LA b o FESURKIE S35 R MR RO 2 BB A A
F2(60.14%) BE2(16.72%) M HAB25(11.48%), ¥
ARG SRR S R s B
BRI (46.90%) 24 I8 2(23.60%) Al 1
F(13.88%); F= % Wbkl 548 K & B A
1A BE2E(56.09%) F1 4234 25(21.36%)

I SURK I 5 B 2R A0 A W& & 5 11 A2 o I
(4.11%) 1-3F)F-3-B5(4.06%) F1 A H: 1 (3.85%); 1




86 s AR ) 2 3k 33 %

Ak A B A 2-2 R CUFE(15.27%) F5 A
% (12.45%)F1 D-75 2 BE(9.53%); L% B ik i o &
B T 5 R (21.90%) . 2- 25 O EF(12.66%)
1 1-2475-3-B(8.17%) »

FESURKHESR: 5 i B S N L 5= 2 T Rk g 5 2%
WEA G & B T R R, 20
9 31.84%. 10.47%- 9.53%, H Y&+ HHIL/EE
AR\ RSS20 8 15.21% 9.08%.
5.77%F1 8.31%- 2.34%. 4.16%.

0 SCRK 5 AL &Y & 2R R+
B T EOSRERE(7.40%) s AR S R )
+ T R E(4.98%); ELE B TRk S S R
R NN-F S0 F R (4.60%)

5 I K S M A A ) B R SR (B)-p-
& B MIA(6.77%)~ B8 (1.92%) A1 3SR (1.12%);
EL % 2 T RK I 5 B B (12 A (1.55%) H
FEM (1.23%)F1 -1 7745 (0.65%) o - FK M 52 15 5

100 -

80 -

60 -

401

AIXS P 1t Relative content (%)

20 -

EM & BRI - HH(0.29%); E5= 2 Wik
M5 B BB I R T (1.30%)

T SURK I 5 B 2R AL B W & & B 2 3-H
F-1-T0 % (2.49%) I EERE(2.22%) T (1.22%);
Bt R RS BRE 2 £ 0.92%); BiE%
o B SR B BB 2 TN (2.15%) A E g
(0.62%)

A0 SURK I S MR 2R G & R 1) 2 2,4,4-=
R I E-1,3- B X0(2- H 2 P IR 1 )(2.08%) A £ 1R
HRE(1.34%): SHMREBESEREHNZERL
18 ,a,3,4- = [(= W 2 FR Ik b 2k ) S 2k - = Y B W R
FETE(1.44%) FIZE 12 2,16 (0.79%) s L% %0 W kil 5
BB IR LR 1E £ 5(0.73%)

T S0 FK i 5 B 25 A & W AR & 2R T R
(0.42%) ;L KT 5 25 5 0w 11 2 7 1 3 A T
(1.86%) 1 p-L B (1.06%); ELHES Wk ife 5 & &
B2 3-2E1(0.93%)

%
T

=

*J% Hydrocarbon
12 Ketones

525 Esters

i
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=

o

S Aldehydes
J& Terpenes
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=

£4ib2s Other
J 2 Heterocycles
2% Alcohols

N

C000BoRn

[[Beerzs IR
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Hi#) Species

23 FhBKHE S AR I T o) W

Fig. 2 Types of volatile components in three Begonia species
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