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Abstract: The volatile components and their relative contents in petals of 20 cultivars (including five
flower colors and four petal types) of Nelumbo nucifera Gaertn. were detected by using headspace solid-
phase microextraction-gas chromatography-mass spectrometry ( HS-SPME-GC-MS ) technology, and
cluster analysis on 20 cultivars of N. nucifera was carried out based on aroma components. The results
show that 69 volatile components in petals of 20 cultivars of N. nucifera are detected, including 18
alkanes, 24 alkenes, 8 alcohols, 6 esters, 2 ketones, 2 aldehydes, 2 amines, 2 acids, and 5 others, in
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which, there are 42 aroma components. Relative contents of alkanes, alkenes, and alcohols in petals of
20 cultivars of N. nucifera are high, and all are detected in 20 cultivars; while those of esters, ketones,
and aldehydes are low, and are detected only in several cultivars. There are differences in numbers and
relative contents of volatile components in petals of different cultivars of N. nucifera. Numbers of volatile
components in petals of ‘Dasajin’, ‘16-A10-1", and ‘16-A10-27’ are large, with 27, 21, and 20,
respectively. Relative contents of volatile components in petals of ‘ Dasajin’, ‘Bolifuren’ , and *Ziye’
are high, with 93.58%, 91.92%, and 91.79%, respectively. Main volatile component in petals of
‘Jiaxianlian’ , ¢ Ziye’, ° Zhongguohong Jinggangshan’, ‘27-1°, ‘16-A9-55°, °16-A9-49°,
¢ Zhufengcuiying’ , ¢ Jintaiyang’ , ‘ Molingqiuse’ , and ‘ Dasajin’ is n-hexadecane, that in petals of
¢ Zhongguohong Beijing’ , ‘16-A10-30", ‘16-A10-27°, “39-1’, ‘Yixianlian’, °Bolifuren’, and
£16-A9-44’ is n-pentadecane, and those in petals of ‘16-A10-1 | ‘ Hongtailian’ , and ° Aijiangnan’
are 1-hexadecene, «-caryophyllene, and 1-caryophyllene, respectively. The result of cluster analysis
shows that ‘Ziye’, ‘Hongtailian’, ‘16-A10-27°, ‘ Molinggiuse’ , and ‘ Aijiangnan’ are clustered into
Group A, ‘Yixianlian’ is clustered into Group C alone, other 14 cultivars are clustered into Group B.
1-caryophyllene, a-caryophyllene, and a-terpineol have an important contribution on aroma of cultivars of
N. nucifera in Group A, sabinene, 7-hexadecylene-( E), and 5-octadecylene-( Z) do in Group B, and
a-terpinene does in Group C. The comprehensive research result shows that there is no obvious association
of aroma components with flower color and petal type of N. nucifera, and specific aroma components in
petals of different cultivars play a decisive role in their aroma.

Key words: Nelumbo nucifera Gaertn.; headspace solid-phase microextraction-gas chromatography-mass
spectrometry ( HS-SPME-GC-MS) technology; volatile component; aroma component; relative content
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Table 1  Flower color and petal type of 20 cultivars of Nelumbo
nucifera Gaertn. tested

ETRc piAE) Al
No.  Cultivar Flower color Petal type
1 16-A10-1 414 Red PR Single
2 BRIEFE Jiaxianlian 214 Red B Single
3 e - duie 214 Red U Single
Zhongguohong Beijing
16-A10-30 £14% Red FH Double
FIK Ziye 214 Red T Double
HELL - NI £, Red A H I Semidouble
Zhongguohong
Jinggangshan
7 £ £33 Hongtailian 21{% Red 5 Duplicated
16-A10-27 F34 Pink B Single
9 27-1 4 Pink ¥ Double
10 39-1 34 Pink L Semidouble
11 16-A9-55 4 {f White P Single
12 4K Jintaiyang H B Yellow I Double
13 BRIEARGY €4 White T A Duplicated
Zhufengcuiying
14 16-A9-49 H 4 White T Double
15 R Molingqiuse A Yellow H ¥ Double
16 B RIN:] Aijiangnan B Yellow L H I Semidouble
17 &% Yixianlian & (% Multi-color  H1J§ Single
18 fAH KA Bolifuren &4 Multi-color ~ FE Double
19 KGR Dasajin {8 Multi-color  TEH¥ Double

20 16—A9-44 & Multi-color HEH Duplicated
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Table 2 Alkanes and their relative contents in petals of 20 cultivars of Nelumbo nucifera Gaertn."

ey AR AP AE T £ S W B FIXT1/%  Relative content of each compound in petals of different cultivars
Compound 1 2 3 4 5 6 7 8 9 10
decamethyl cyclopentasiloxane — — — — — — — — — —
n-tridecane 0.29 0. 60 — 0.87 — 1. 67 — 1.71 0.45 0.29
n-hexadecane 14.53 38.63 12.20 3.07 39.74 31.39 — 10. 72 35.31 —
n-eicosane 1.18 0.34 9. 64 3.76 0.39 0.63 — — 0. 66 2.43
6-ethyl-2-methyl decane — — — — — — 0.34 — — —

2-methyl heptadecane — — — — — — — — _ _
dodecamethyl pentasiloxane — — — — — — — — _ _
n-pentadecane 3.21 4.99 32.84 48.54 1.47 8.47 16. 39 25.56 12.56 42. 66
heptamethyl nonane — — — — — — — — _ _
n-tetradecane — — — — — — _ _ _ _
decamethyl terasiloxane — — — — — — — — _ _
1-acetoxyacetyl nonadecane — — — — — — — — 0.23 —
2,6-dimethyl heptadecane — — — — — — — 0.52 — —

10, 10-dimethyl-2,6-bicyclo — — — — 1. 06 — — — — —
[7.2.0]hendecane

1,3, 3-trimethyl-tricyclo — — — — — — 2.15 — — —
[2.2.1.0(2,6) ]Jheptane

dodecamethyl cyclohexasiloxane — — — — — — — — — —
tetracomethyl cyclododecasiloxane — — — — — — — — — _

octadecamethyl cyclononasiloxane — — — — — — — — — —

ey AN[E) S FP AL R 254 & A9 AHXT 5/ %  Relative content of each compound in petals of different cultivars
Compound 11 12 13 14 15 16 17 18 19 20
decamethyl cyclopentasiloxane — — 0.44 — 0.92 — 0.26 — 0.42 —
n-tridecane 1.08 — 0.48 1.71 — 0.25 — 0.94 0.67 0. 60
n-hexadecane 21.36 35.23 49.39 20.20 31.42 24. 15 24.74 11.54 32.92 12.97
n-eicosane 6.63 — 2.64 0.25 — — — 3.48 2.53 5.38
6-ethyl-2-methyl decane — 0.29 — — — — — — — —
2-methyl heptadecane — — — — 0.20 — — — — —
dodecamethyl pentasiloxane — — 0.24 — 0.52 — — — — —
n-pentadecane 13.72 3.47 4. 64 — 23.52 10. 40 34.91 31.91 — 19.78
heptamethyl nonane — — — — 0.23 — — — — —
n-tetradecane — — — — — — 0.46 — — —
decamethyl terasiloxane — — — — — — 2.75 — — —

1-acetoxyacetyl nonadecane — — — — — — — _ _ _

2,6-dimethyl heptadecane — — — — — — — — _ _

10, 10-dimethyl-2,6-bicyclo — — — — — 2.08 — — — —
[7.2.0]hendecane

1,3, 3-trimethyl-tricyclo — — — — — — — — 0.31 —
[2.2.1.0(2,6) ] heptane

dodecamethyl cyclohexasiloxane — — — — — — — — 0.98 —
tetracomethyl cyclododecasiloxane — — — — 8.27 — — — 0.79 —
octadecamethyl cyclononasiloxane — — — — — — — — 0.91 —

D1, “16-A10-1"; 2, ‘BRJEIE’  Jiaxianlian” 5 3; ¢ PELL - JLHED ¢ Zhongguohong Beijing” ; 4 “16-A10-30"; 5. T’ ‘Ziye ; 6; ‘ F[H
21 - ML’ ¢ Zhongguohong Jinggangshan’ 5 7. ZLE 3 ¢ Hongtailian’ ; 8: ‘16-A10-27; 9; ‘27-1’; 10;: ‘39-1"; 11; ‘16-A9-55"; 12;
“ 4 KPBH ¢ Jintaiyang® 5 13 ¢ BRIEZRFY ¢ Zhufengeuiying” ; 14: <16-A9-49° ; 15. ‘FREFK >  Molinggiuse’ ; 16; ¢ WILH’ ¢ Aijiangnan’ ;
17, “MAIE” ¢ Yixianlian® ; 18 ‘fAHLIC A  Bolifuren’ ; 19, < KiWi%  ‘ Dasajin’ ; 20; ‘16-A9-44" . —. KA H Undetected.
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Table 3 Alkenes and their relative contents in petals of 20 cultivars of Nelumbo nucifera Gaertn."

ey

N[ A AR A5 15 W ARG 2 et 9%

Relative content of each compound in petals of different cultivars

Compound 1 2 3

4 5 6 7 8 9 10

4-isopropylidene-1-methyl 0.17 — —

cyclohexene

0.29 — —
4.09 0.38 3.96
0.53 2.14 —
0.56 — 0. 67
0.61 0.30

pinene
sabinene
myrcene
a-terpinene
1-caryophyllene —
[B-pinene — — —
D-limonene — — —

3,6, 6-trimethylbicyclo[ 3. 1. 1] — —
hept-2-ene

0.35 — —
30. 09 — —

y-terpinene
1-hexadecene
2-pinene — — —
cinene —
a-caryophyllene 0.22 — —
squalane-(E,E E E) — — —
7-hexadecylene-( E) 5.25
5-octadecylene-( Z) 10.72
9-octadecylene-( Z) — — —
4,11, 11-trimethyl-8- 1. 44 — —
methylidenebicyclo[ 7.2.0 ] undec-4-

ene-[ 1R-(1R" ,47Z,95" ) ]

cubebene — — —
8-heptadecene — — —
2-methyl-7-hexadecylene-( Z) — — —
3,6-dihydro-4-( 4-methyl-3-phenyl ) - — — —
1, 1-thiophene

4-methyl-3-( 1-methylethylidene ) — — —
cyclohexene

9.59
8. 94 —

3.29
— 4.36 5.97
— 0. 64 2.19
— 1. 08 —

— 16.72 0.72

3.15 — — —
3.68 0.49 — 2.21
0.26 6.33 0.52 —
0. 69 0.42 — 0.41
4.48 9.01 2.29 —
0.33 — —
2.91 0.34 —

— 0.85 — 0.44

— 2.27 —

5.40

0.31 — — — — — —

5.33

0.26 — — —

0.49 — —
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4R3 Table 3 ( Continued)

ey

Compound

N[5 b A P A AL B WA ARIN 5 4 %

Relative content of each compound in petals of different cultivars

11 12 13 14

15

17 18 19 20

4-isopropylidene-1-methyl
cyclohexene

pinene
sabinene
myrcene
a-terpinene
1-caryophyllene
B-pinene
D-limonene

3,6,6-trimethylbicyclo[ 3. 1. 1]
hept-2-ene

y-terpinene

1-hexadecene

2-pinene

cinene

a-caryophyllene
squalane-(E,E E E)
7-hexadecylene-( E)
5-octadecylene-( Z)
9-octadecylene-( Z)

4,11, 11-trimethyl-8-
methylidenebicyclo[ 7.2.0 Jundec-4-
ene-[ 1R-(1R™ ,4Z,98" )]
cubebene

8-heptadecene
2-methyl-7-hexadecylene-( Z)
3,6-dihydro-4-(4-methyl-3-phenyl ) -
1, I-thiophene

4-methyl-3- (1-methylethylidene )
cyclohexene

0.73

0.49 — —
4.21 3.17 —
0.35 6. 65 —
1.45 0.41

2.81
6.76
0.93
0.77
0.78

0.33 — 0.30 —
3.90 —
13.88

3.53 — 4.47

2.85

0. 86
4.55

0.65

5.50

2.56
0.51

0.85

— — 1. 11 0.53

1.75
7.08

0.53
5.42
0.40
0. 63
0.51

0.98

2.03 — — —

— 21.95
— 6.26

5.87 16. 06
4.51 8.18
4.36 —

0.32 — — —
0.70 2.62 — —

D1, “16-A10-1" ;2 ¢ T 3% ¢ Jiaxianlian’ ;3. CHREL - dbR ¢ Zhongguohong Beijing’ ; 4.

21 - XL ¢ Zhongguohong Jinggangshan’ 5 7.  £1{53%’ ¢ Hongtailian’ ; 8.
NN ¢ Jintaiyang”’ ; 13 PRI Zhufengcuiying”’ ; 14; ‘16-A9-49’; 15, * bRk (5 Molingqiuse’ ;
19, “ Kfis ¢ Dasajin’ ; 20: ‘16-A9-44". —. FeA Y Undetected.

17 “3®AlI3%E” ¢ Yixianlian® ;

x4

18: ‘KA’ Bolifuren” ;
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‘16-A10-27"; 9.

“16-A10-30"; 5: ‘TR’ ‘Ziye’; 6; ‘[
‘27-1; 10; “39-1"; 11: “16-A9-55"; 12
16: ¢ XVLF’ ¢ Aijiangnan’ ;

Table 4 Alcohols and their relative contents in petals of 20 cultivars of Nelumbo nucifera Gaertn."

A [ AR 25 A A B R AT N 5 hE %

e Relative content of each compound in petals of different cultivars
Compound 1 2 3 4 5 6 7 8 9 10
1,8-cineole 4.43 — 3.88 0.54 — — — — — 1.40
linalool — 1. 04 0.59 — — — — — 2.34 —
4-terpineol 0.73 — 0.30 — 1.67 0.39 0.85 0.56 — 0.75
a-terpineol 0.42 5.43 — — 4.01 1. 60 1.29 13.42 5.72 0.29
linolenyl alcohol — 0.09 — — — — — — — —
9-octadecenyl tetradecalcohol-( Z) 8.99 12. 15 — — — 7.61 4.00 1.48 — —
8-dodecene-1-ol-( 7) — — — — 0.75 — — — — -

9-hexadecenoic-1-0l-( E)
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434 Table 4 ( Continued)

AN I8 i S AR P A A A D O 5 %

Relative content of each

ey compound in petals of different cultivars
Compound 1 12 13 14 15 16 17 18 19 20
1,8-cineole 3.10 — — 6. 02 0.90 0.55 — 0. 40 6. 16 5.37
linalool — 0.16 — — — — — — 3.14 —
4-terpineol 0.33 0.75 — 1.32 2.14 — — — 3.05 1.07
a-terpineol 0.21 0.04 4.54 6.08 0.36 — — — 6. 10 0.47
linolenyl alcohol — — — — — — — 0.07 — —
9-octadecenyl tetradecalcohol-( Z) — — — 11.59 — 3.16 — 8.00 — —
8-dodecene-1-0l-( Z) — — — — — — — — — —
9-hexadecenoic-1-ol-( E) — — — — — — 0.31 — — —
D1, “16-A10-1"; 2. ‘BSE# ¢ Jiaxianlian’ ; 3 EP[EIQI Jt 50’ ¢ Zhongguohong Beijing’ ; 4: ‘16-A10-30"; 5 * T’ “Ziye’; 6: ‘i [HE
2]: X Zhongguohong Jlnggdngshdn ;7. LR Hongtdllldn 3 8: “16-A10-27"; 9. “27-1"; 10; ‘39-1"; 11. ‘16-A9-55"; 12.
‘4 KPBA” ¢ Jintaiyang” ; 13 f)‘kl“y‘);”iy e 7hufenacu1y1ng ; 14: “16-A9-497; 15, ‘FREZBK’ “ Molinggiuse” ; 16 < VLF§ " ¢ Aijiangnan’ ;
17 “3®AlI3%’ ¢ Yixianlian” ; MAHE RN “Bolifuren’ 5 19 < KIFHE ¢ Dasajin’ ; 20 ¢ 16-A9-44" . —. KAl Undetected.

R5 FE0NRMEBPEEUAGOREHETEE

Table 5 Esters and their relative contents in petals of 20 cultivars of Nelumbo nucifera Gaertn."

HEY

N [] AL 451 1 W AR 25

/%

Relative content of each compound in petals of different cultivars

Compound )

2 3

4

5 6 7 8 9 10

11,14 ,17-eicosatrienoic acid methyl
ester-(Z,7,7)

S-tetradecenyl acetate-( Z)

11, 14-eicosapentaenoic acid methyl
ester-(Z,7)

isopropyl palmitate

dodec-5-enyl acetate

a-terpineol acetate

0.57

9.24

13.08

0.32

0.27

N AN AL AL A PRI AIXT /%  Relative content of each compound in petals of different cultivars

Compound 1 12 13 14 15 16 17 18 19 20

11,14, 17-eicosatrienoic acid methyl 4.77 — — — — — — — — —

ester-(Z,7,7)

S-tetradecenyl acetate-( Z) — — — — — — — — — —

11, 14-eicosapentaenoic acid methyl — 15.08 — — — — — — — —

ester-(Z,7)

isopropyl palmitate — — — — — — — — 0.35 —

dodec-5-enyl acetate — — 4.21 — — — 0.48 — — 7.98

a-terpineol acetate 0.28 — — — — — — — — —

D1, “16-A10-1"; 2 “BRAEE”  Jaxianlian’ 5 3 HEZL « JL5T ¢ Zhongguohong Beijing’ ; 4: “16-A10-30"; 5. T4 ‘Ziye’ ; 6: ‘ F1[H
21« ML’ ¢ Zhongguohong nggangbhan 3 7. ‘4LBFE’ Hongtailian” ; 8: <16-A10-27"; 9: 27-17; 10; ‘39-1"; 11 ‘16-A9-55"; 12:
‘e R ¢ Jintaiyang’ ; 13 %m% - Zhufengcuiying’ ; 14: ‘16-A9-49’ ; 1 FRBE Rk ¢ Molinggiuse’ ; 16: * Y Aijiangnan’ ;
CHRALGE ¢ Yixianlian” 1H$j€}\’ ‘Bolifuren’ ; 19 ¢ K% Dasajin’ ; 20: 16-A9-44’ . —. KK Undetected.

2.2 WHEARRMEBMAEERSHILE
W TR RS R ML G B
G5 MiAE 20 A AL TR LA LA 42 A, A
FRAE IR - R A B0 (%) 5 FDAR X 5 5 WL 6, 45 2R
E/? “16-A10-1" I L B3 LI BRI A 15
AN, C16-A10-27" ¢ 16-A9-55" Fl* KPR AL rh
BEH WA 14 4, 16-A9-49° fEli b B A
1345, T F1 ¢ 16-A9-44° LM h BRI A 12

A RS b E - desr e Eg - X
U IR A 114, 27-1° fl 4 K FH 16
PR LA 10 4, < 39-1° FIl BRBERK (2 A6 rh
BB A 9 A, BRIESFY R SCVLRS b B
FHATAE 8 A, IRAGE F AR RN Wb B
WA 61, 16-A10-30" MM BE A 51

2.2.1 WprEibmihrks hEIMIE6 AL,
fiAE 20 A~ 5 FP IR o R A A& I 24 A,



%13 FEF,

5 2 By AEAS [6) it b AEE R M O BT 59

“16-A10-1" 1 L & 3% LA I I 28465 W ) AH
e, A W 53.70% Fl 57.54%, ¢ 16-A10—
U B P R b WA 114 H b 1 - S
FHXT B i 5 25, R 30. 09% , H A AFEAE T-3% & F o
LR R IREIRIAYA 104, Kb a-f
Prigs (A & B, o 32. 85% , iz Ak & W AE HiAth
st R B AR B AR A s BR B RK L AR R
il 25 A0 A W 1 AH X B IR, AL 6.39% ., 16—
A10-27" F1 16-A9-55" L3 4 J2 264k & Wt 55
Z 5 11 A9 A M 4 B 27. 08% Fi
27.43%, ‘27-1 ‘16-A9-55"  ‘16-A9-49° ‘4%
KE AR R 16-A9-44" il -7-1
PN BIFAT & R T 10% , 95X 0 5 R T B
RSy, TR CPEL - R 16-A9-
49° CRIER FC16-A9-44 LI IR RS W
BIA 8 A, M X & &4l A 31.96% . 28.41% .
35.36% \26. 78% 1 32.25% , * T2 AW 1-A 47
Mo e, N 16.72%, k£ 8 KR4
“16-A9-30" A1 (AL RN fE P s ke 280 B W

R6 20 N RBMIEWPRELSPHEEMHETLE

D AL 3 AN FEXT B30 R 18, 84% 1 30. 83%
2.2.2 BREAAHegres R 4 FF 6 vl L. T
16 20 A b FPAE I T BE R AL G W AT 8 A, 28
e 3 804 ANBERALG W, DB A AR
1 82 MEEILAY . 16-A9-49° fE T EER AL &
YRR S B e, b 25, 019% , Hodr | i -9 — - U fik
S AR R S e e i, O 11.59% | R 3 B K v Al
455 16-A10-1" CFRIGIE <16-A10-27 I K
W AR EE AL A W A R, 4
14.58% 18.71% 15. 46% 1 18. 45% , H.rp | Jlii-9-+
DU BEEAE 16— A10— 1" Fl ¢ BRSGIE " A6 b 19 40 X
SR, N 8.99% 1 12. 15% , T B 45 ik
AT ;¢ 16-A10-30" F1 ¢ SRANE " AL BRI A
IFFRXT B A, 25128 0. 54% 1 0. 31%

2.2.3 BeEAuA eyt K S MK 6 L. g
1620 S ELFAE IR IR S LA 6 4>, R ELL -
b5’ (C16-A10-30" TR CLLHE L 27-17
“39-1" “16-A9-55" 4 KBH> | BRIESREY ik
g . RIER A 16-A9-44° fEh & 1 8¢ 2 4

Table 6 Numbers and relative contents of aroma components in petals of 20 cultivars of Nelumbo nucifera Gaertn.")

R EY EERAE ) BERIAY [T e EEHAEY) &t
G A Ah Alkenes Alcohols Esters Ketones Aldehydes Total
No.  Cultivar
N RC/% N RC/% N RC/% N RC/% N RC/% N RC/%
1 16-A10-1 11 53.70 4 14.58 — — — — — — 15 68.28
2 FRIEIE Jiaxianlian 6 23. 40 4 18.71 — — 1 0.26 — — 11 42.36
FPELT - dbo 6 13.88 3 4.77 1 5.28 — — 1 0.75 11 24.67
Zhongguohong Beijing
16-A10-30 18. 84 1 0.54 1 11.29 — — — — 5 30. 67
5 T Ziye 31.96 3 6.43 1 0.32 — — — — 12 38.71
R - XL 28. 41 3 9.61 — — — — — — 11 38.01
Zhongguohong Jinggangshan
7 41153 Hongtailian 10 57. 54 3 6.14 1 0.27 — — 1 0. 65 15 64. 60
16-A10-27 11 27.08 3 15.46 — — — — — — 14 42.53
27-1 6 17.78 2 8. 06 2 9.81 — — — — 10 35.65
10 39-1 4 10.33 3 2.44 1 13.08 1 4.36 — — 9 30.21
11 16-A9-55 9 27.43 3 3. 64 2 5.05 — — — — 14 36. 11
12 4K Jintaiyang 6 26.25 3 0. 94 1 15. 08 — — — — 10 42.27
13 ERIE3RFY Zhufengeuiying 5 14. 80 1 4.54 1 4.21 — — 1 3.46 8 27.00
14 16-A9-49 8 35.36 4 25.01 — — 1 0.18 — — 13 60. 55
15 BBk Molingqiuse 4 6.39 3 3.40 — — 1 0. 84 1 2.35 12.98
16 3LVLF4 Aijiangnan 6 36.20 2 3.71 — — — — — — 39.91
17 &l Yixianlian 4 13.56 1 0.31 1 0.48 — — — — 14.34
18 fAHLFR A Bolifuren 3 30. 83 3 8. 47 — — — — — — 39.30
19 Kili% Dasajin 8 26.78 4 18.45 1 0.35 1 0.62 — — 14 46.20
20 16-A9-44 8 32.25 3 6.91 1 7.98 — — — — 12 47.14

UN, ¥ Number; RC: A%} % Relative content. —; AKH Undetected.
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BERAL Y, HAL S A e A S BRI G, &
KBH AR 2L A YA & e, R 15. 08%,
AL -11, 14— — 15 — M5B i ; ¢ 16-A10-30°
F39-1" AL ThBR S AL A W A AR 5 s A, 43l
K 11.29%F1 13. 08% , AU LR -5+ I BElR ;
27— 1" 4B R 2R AL G W A B R,
$99.81%,

2.2.4 BEAEALSWOE FiAE 20 A5 FhAEHET
FZEA G LA 2 A, FRAETE | 16-A9-49 Fl“ Bk
Rk £, 6 3% b I - R — - BR A4 AR %S B 4 N
0.26% 0. 18%F1 0. 84% , *39-1" I KM ER 1L
1-(3,5- 80T -4 - F 508 IL ) — N TR 9 AH 0T 75 12
539K 4. 36% F1 0. 62% , oAt it 48 B H A A H
FEY.

2.2.5 BEEALAWOLE FAE 20 S AL
IS 2 A4, A% | BRIERE R
Bz Rk AEIREHR BT — 14— 7 B T 118 AR VT 57 i 40 3010 o
0.65% .3.46% 1 2.35%,  FE LT - b5 LR
9,12, 15—+ /\ ik =M B B A X 25 &R 0. 75% , HoAth
A AL IR TP RS R B

2.3 WEARSMEBPRE BEMEMELED
B L %2

2.3.1 BeRAbdmeatis fiik 20 S AL
WA S AT 24, 39-17 Al N, N- 1 3t
Jube—1- R AR XS & Bl 1.57%, ¢ KRIFEE 48 h
N=T BE AR B B (%) AFLXE 57 R 0. 44% , HoAth S R AE
Merh AR R G,

2.3.2 BREALWOE FAE 20 A5 Fh AL
R SR 2 4, C16-A10-1" ,* 16-A10-30" |
27-17 A KB VIR M AR A B
g L-N A B H 2R A DL-TN 2B -L-H 2%, HoAth
AR A A DL-TN & -L-H &% .

2.3.3 Hifus ey TR C16-A10-
277 . “16-A9-49° 4 KFHT | RRBRBKE | 30T
B LCRANGET R RIEER FT16-A9-
44° FEE P A R R R FLrp ) R A < 3
TLRS” AEIRE AR B i i (11.24% ) 76 T
“16-A10-27" F A EL I AL B9 AHXT & J 35
F 1% KAGHE AL & 9— 1 /B, M &= ol
4.83%;39-1" F1 KiGH FEM P& 4-1
Fe-ng bk, HLAE <39 - 17 46 R A X R A
(8.81%); FH LM & AME,  ILHE LT

& (1S,8aR) -1-F A H-4,7- " HIH-1,2,3,5,6,
Ba— N LR, (HANXS B I HAK,
2.4 ETERERSWEE 20 NS ERS
FETREA T AE 20 AN AP O BRI R WL
BI1, ML ATUL, ff e 20 S E AT 0 3 41, ¢ 1
W CLLARYE L 16-A10-27" C FREERK( A T
TR A YL, IRANE SRR Sy C 2, oA 14 A4S
RN B A, A HFA BRI N B-IR M 4-H
H-3-(1-HEWLH) - A mAI-8 -+ —M-1-
s B ZHRR A B o B 2 gl il 3,6,6-
SHE-XOA[3. 1. 1] B2 W y-il b 1S
2-UR M U R A e -9 -+ )\ [ 1R -
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[7.2.0]4—+—4 A0 -2 - -7 -+ 758 10 N
RRACE W, J5 R AT R EE 2 D EERAL AW, -
11,1417k = e HH g -5 -1 PO — 1 -
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1. “16-A10-1"; 2. ‘FBRJGH’ ¢ Jiaxianlian’ ; 3. FEL - Jbpt’
¢ Zhongguohong Beijing’ ; 4: ‘16-A10-30"; 5. ‘T’ ‘Ziye ; 6:
CHE L - H X Zhongguohong Jinggangshan’ ; 7. ¢ £L f
“Hongtailian” ; 8: *16-A10-27"; 9; “27-1"; 10; *39-1"; 11,
‘16-A9 - 5575 12: ‘4 KM’ * Jintaiyang " ; 13: ¢ R WE R
¢ Zhufengcuiying’ 5 14: 16-A9-49’ ; 15 ‘FKEKFKE’ ¢ Molinggiuse” ;
16; ‘%I’ ‘ Aijiangnan’ ; 17 CRAhEE ‘ Yixianlian’ ; 18 EELEES
N “Bolifuren’ ; 19 ¢ Kili%s’ ‘Dasajin’ ; 20; ‘16-A9-44".

1 EFBRERSHEE 20 D RFAHEESHTE
Fig. 1 Cluster analysis graph of 20 cultivars of Nelumbo nucifera
Gaertn. based on aroma components
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