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Comparative Analysis of Volatile Components in
Fruits of Cucumis Melo L. and Its Hybrid Progeny

Ma Zongxin”
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Abstract: [Objective] in order to understand the difference of volatile components in fruit of hybrid between wild melon
and cultivated muskmelon, to provide technical reference for breeding. [Methods] the volatile components of wild
cucumis melo L., Qingmapo and Huangmapo were analyzed by HPLC and GC-MS. [Results] the volatile compounds
were identified in the fruits of these three cultivars, including 46 wild species, 92 species of Qingequao, and 79 species
of Huangequao. The main volatile components are esters, olefins, alcohols, alkanes and amides. And the three varieties
of volatile matter are different. Squalene, a volatile substance in wild cucumis melo, is not found in the progeny varieties.
[Conclusion] the total amount of volatile substances in Qingmapo vesicle was the most, and that in Huangmapo vesicle
was the least. The wild muskmelon fruit is rich in squalene and limonene, which is a kind of wild muskmelon breeding
resource with high botanical value.
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Ethyl acetate (FEMA 2414; RT=4.25min) LR 1R 1484.3839 [43.2137 |206.7777
Isobutyl acetate LIRS T 184.9061 |7.8640  |28.9504
Ethyl butyrate (FEMA 2427; RT=6.81) THRZB 292.0070 |13.1225 |78.4899
Ethyl 2-methylbutyrate (FEMA 2443;RT=7.83) 2-FETRINE 332.4941 |12.2459 |57.9351
Ethyl caproate (FEMA 2439; RT=12.29min) CR 2. 4458862 |18.5149 |17.1476
Hexyl acetate (FEMA 2565;RT=12.72min) L% g 397.4824 11.5152 |15.4305
delta-Octalactone (FEMA 3214;SP-RT=25.72) T AN 10.0000 10.0000 | 10.0000
2-Methylbutyl acetate (FEMA 3644;RT=8.535) 2R 2-F kT I 621.5258 |19.4930 |-

Acetic acid, pentyl ester /P 84.4131 0.7681

Benzyl acetate (FEMA 2135;RT=19.88) LR 123709  |16.2136

Ethyl decanoate (FEMA 2432, RT=30.64min) 241 .1 12.1068 1.7286
2,3-Butanediol, diacetate 2,3- T BEX LR TG 47.9930 0.7700

S-Methyl 3-methylbutanethioate S-HIE: 3-H AL T W 3.2160 - 6.2792
Propanoic acid, ethyl ester PR - 8.3882  |71.7979
Ethyl isobutyrate 5 TR 1 72.6643 - -

Acetic acid, butyl ester T3 LR 526.9953

Ethyl 3,3-diethoxypropionate 33- AN TR 1.7195
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Ja ARSI RN Loy EEB 3

FELEHR H S FR TFOH Bow |HDR
Butanoic acid, 2-methylpropyl ester TR 2-FHHE: e 14.2547 - -
3-(Methylthio)propyl acetate 3- (R ZFRIEE 2.9460 - -
2-1sobutoxyethyl propionate B THEIENE N 3.2570 - -
Acetoxyacetic acid, hex-4-yn-3-yl ester LA LR, 7N-4-in-3-i5 2.3063 - -
Hexyl butanoate (FEMA 2568; RT=21.22min) TROE 17.9812 - -
Ethyl octanoate (FEMA 2449; RT=21.46min) FIR I 7.1068 - -
Benzeneacetic acid, ethyl ester KPR I 0.9918 - -
1-Octyl acetate (FEMA 2806; RT=21.98min) LR 86.1268 - -
Acetic acid, 2-phenylethyl ester LR 2-7K LBk 2.0423 - -
Acetic acid, non-3-enyl ester, cis- 2, FE-3-MEAENE, Mat- 21.6491 - -
Acetic acid, nonyl ester LR T lg 45129 - -
Propanoic acid, 2-methyl-, hexyl ester IR H g 1.4319 - -
Butyric acid, dodecyl ester T, T hehihs 3.7969 - -
Butyric acid, 2-methyl-, tetradecyl ester 2-FHEETRR VUl 1.0329 - -
Pentanoic acid, 3-methylbutyl ester TG 3-F LT I 0.3815 - -
Hexyl hexoate (FEMA 2572;RT-SP=29.70;RT-RH=28.82) c iR CE 8.0223 - -
2-methylbutyl hexanoate (RT=23.83min) O 2-H 3 T s 3.3275 - -
n-Heptyl hexanoate OV IE BRI 0.6045 - -
Hexanoic acid, dodecyl ester O b 2.2124 - -
(2)-Ethyl pentadec-9-enoate (Z) - _JG-9-1GIR LT 5.4754 - -
Dodecanoic acid, ethyl ester + MR 45 1.0739 - -
Di(Z)-hex-3-enyl phthalate SRR —HR W 1.2735 - -
Butanoic acid, 2-methyl-, hexyl ester 2-FH O O T IR IR 1.2793 - -
HEPTYL ACETATE LR IE PR - 2.6273 -
1-tert-Butoxypropan-2-yl acetate IR - EE M bi-2-T - 0.4325 |-
Decyl acetate (FEMA 2367; RT-SP=31.31, RH=29.81min) | ZFRZ[ - 09361 |-
n-Butyl acetate LIRIET I - 49.8748 |-
GERANYL PROPIONATE (FEMA 2517; RT=35.99min) | AR &Mk - 32412 |-
1-Octyl acetate(FEMA 2806; RT=21.98min) I - 15.0611 |-
$$ 3-Phenylpropyl acetate $$ Hydrocinnamyl acetat 2.1 3- KN B - 25956 |-
iso-AMYL BUTYRATE TR - 0.7067 -
Hexanoic acid, 2-propenyl ester O, 2-N Ml - 0.3062 |-
1,3-Cyclopentadiene, 5-(1-methylethylidene)- W W, 5-(1-H 3 2 X 3E)- - 2.0948 -
S-Methyl-2-methylbutanethioate S-HJE-2- AL T - 2.8442 |-
Ethyl (methylthio)acetate $$ 2-FHA LR 4B - 10.4028 |-
2,3-Butanediol, diacetate 2,3- T X TR - 0.3650 |-
Ethyl heptanoate $$ Wine oil $$ Grape oil $ BRI T - 0.5032 |-
; ethyl 4-octenoate 4- IR LT - 0.4932 |-
Ethyl octanoate (FEMA 2449; RT=21.46min) SER LG - 17451 |-
cis-7-Tetradecen-1-yl acetate -7~ DU Bik-1- 2. FR B - 0.4207 -
9-Octadecynoic acid, methyl ester ZE 1 g - 0.3970 |-
E’:['IEIIITII?ZUSI’E;I%(]‘F)EMA 2441; S1188; SP-RT=42.64, ARG 7,1 ) 1.7084 )
Ethyl 9-hexadecenoate 9- 17N BRIR 2 I - 0.2993 |-
Octadecanoic acid, ethyl ester + )\ 2.l - 0.3363 -
3-(Methylthio)propy! acetate (FEMA 3883) LRV BT RE/3- P N LR |- 3.0599 |-
gét(é)r/clohexene-l-carboxylic acid, 1-methyl-4-oxo-, ethyl 14 4% -2 O 1 TR 2B |- 05215 )
(2)-Ethyl pentadec-9-enoate (2) - W-9-W PR . T - 15572 |-
Isobutyl butyrate (FEMA 2187; RT=10.83min) TR T - - 7.7171
Butanoic acid, octyl ester TR - - 3.5260
Geranyl butyrate T B Mg - - 1.2688
Propanoic acid, 2-methyl-, ethyl ester 2-HEL IR 2.1 - - 23.2884
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Propanoic acid, 2-methylpropyl ester PR 2- Ll - - 18.0024
Butanoic acid, 3-hydroxy-, methyl ester RE T RAH - - 1.1059
Cyclopentaneacetic acid, 3-oxo-2-pentyl-, methyl ester 3-5AR-2- IR IR R F i - - 8.9051
Pentadecafluorooctanoic acid, undecyl ester + R — i A - - 0.6981
1,2-Benzenedicarboxylic acid, bis(2-ethylhexyl) ester 12- K ZHRW (-2, ) s |- - 0.9492
Butanoic acid, 2-methyl-, 3,7-dimethyl-2,6-octadienyl ester, (Z)- gzﬁa%%(?z; HIE-2,6-5 SR T - 1.2652
ES
Styrene BN 367.9930 6.3973 -
DL-Limonene(SP-RT=13.99) Fr 8 I D-57 U 5.0176 26.0556 |-
Megastigma-7(E),9,13-triene EfEk-7 (E) , 9,13-=/ 1.9542 2.1673 |-
Megastigma-4,6(E),8(Z)-triene Etk-46 (E) , 8 (Z) -=i 11.0857 1.9699 |-
2-Tetradecene, (E)- -+, (B - 10.6631 - -
1-Methylcyclooctene 1-F BRI 7.9577 - -
1,2-Dimethyl cyclopropene 1,2- W IR I 1.2089 - -
6-Butyl-1,4-cycloheptadiene 6- 1 FE-1,4-38 57 —f 1.8310 - -
gamma-Terpinene(FEMA 3559;SP-RT=15.36) y-Fa T I - 0.9892 |-
1,3-Cyclooctadiene, (Z,2)- 1,3- 3¢ (2, 2)- - 0.5280 |-
Longifolene K - 0.1565 |-
.alpha.-Farnesene o1 e M - - -
I(_F\I’!\r/lzollglil)\ll\lj,lf\li))-1,8-p-menthad|ene 1,8-15 ks el . ) 131.0178
Squalene VbR - - 4.9492
{EES
2H-Pyran-2-one, tetrahydro-6-pentyl- 2H-NE A -2- 1, DY S&-6- k- 2.1244 - -
3,6-Dimethoxyflavone 3,6- - FH A AL 3l 1.0211 - -
trans-Geranylgeraniol e M R B 2.9519 - -
2-(2-Methyl-propenyl)-cyclohexanone 2- (-HEWEIL - 1.6315 - -

" — e o — e =
2,4'-Dimethoxy-2'-(trimethylsilyl)oxychalcone %{,%Eﬁqaﬂ%-z- (=HEERERER 1.3087 - -
Benz[b]-1,4-oxazepine-4(5H)-thione, R I [b]-1,4- k-4 (BHD -l , 0.2993 i i
2,3-dihydro-2,8-dimethyl- 2,3-5-2,8-— HEE- '
2-Hexanone, 4-hydroxy-5-methyl- 2-CMl, 4-FR3E-5- A 51.0035 - -
Spiro[3.5]nonan-1-one BEIA[3.5] -1 - 12,1245 |-
2H-Pyran-2-one, 6-hexyltetrahydro- 2H-MEAg-2-, 6-CAEDYA - - 17012 |-
delta.-Damascone RELENL - - 56.4764
Musk -T;Ethylene brassylate; Astrotone(FEMA B¢ E-T; AR )G RATR i i 5.0631
3543;SP-RT=64.05) (FEMA 3543; SP-RT=64.05) '

. 2-TH%-1-0, 1- (2,6,6-=H3E-2-3F
2-Buten-1-one, 1-(2,6,6-trimethyl-2-cyclohexen-1-yl)-, (E)- SR - (E) - - - 1.6718
=S
3,4-Hexanediol, 2,5-dimethyl- 34-C. W%, 2,5- " H%- 2.1538 - -
3-Buten-2-ol, 3-methyl- 3-T)E-2-l%, 3-HIEk- 2.3709 - -
cis-3-Nonen-1-ol, chlorodifluoroacetate Ji-3-FHi-1-FE, MWL 2.5763 - -
9-Decenol(SP-RT=24.26, RH-RT=24.22) 9-Z2 475 I 5.6631 - -
6-Nonen-1-ol, acetate, (Z)- 6-LH-1-0%, EelREh, (2 - 3.6385 - -
(2)-4-Decen-1-ol, methyl ether (Z) -4-%%-1-FF, R 0.8099 - -
1-Nonanol 1- L1 37.4707 - -
1-Undecanol, acetate 1-+—JlE, BEEREh 0.7453 - -
2,6,10,15,19,23-Pentamethyl-2,6,18,22-tetracosatetraen-10,15-di | 2,6,10,15,19,23- 1. /! %£-2,6,18,22- 14 70951 ) )
ol i DU J5-10,15- % '
Silanediol, dimethyl- PEE T, CHJE 237.7289 |- -
1-Octen-3-ol 1-37475-3- 1 - 3.3435 -
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3-Hexen-1-ol, acetate, (2)- 3-CVE-1-BE, BERREL, (2) - - 3.6905 -
Benzyl alcohol(FEMA 2137;RT=13.85min) 2R H - 0.5097 |-
N-OCTANOL (FEMA 2800;RT=15.30min) 1E R - 2.1222 -
d,I-menthol; 3-p-Menthol (FEMA 2665;RT=20.47MIN) DL~ fuy i - 2.4448 -
trans-Geraniol (RH,RT=23.86MIN) I - 1.6756 -
Cyclodecanol (CAS) LI - 0.8865 |-
1-Hexadecanol (CAS Cetal $$ Ethal $$ Ethol $$ Cetanol \
$$ Cetylol $$ (A9 ® * * T i 02432 |-
2,6,10,14-Hexadecatetraen-1-ol, 3,7,11,15-tetramethyl-, 2,6,10,14-+ N\ ke-1-8¢, 3,7,11,15-00 | 17363 |-
acetate, (E,E,E)- H3L-, BEResh, (E, BE) - '
Silanediol, dimethyl- T R - - - 44.6295
1-Octen-3-ol 1-FJ-3-1% - - 10.9712
4-Hexen-1-ol, acetate LR 4-C)d-1-1% - - 9.7746
2-Nonen-1-ol 2- T 4i-1-Hg - - 9.0814
. 2,2,6,7-VU H %E-10-42 24 ¥4 [4.3.1.0
2,2,6,7-Tetramethyl-10-oxatricyclo[4.3.1.0(1,6)]decan-5-ol (1,6) ]25-5-5 - - 2.2033
E-11(12-Cyclopropyl)dodecen-1-ol E-11 (12-3F%) + -1 - - 1.2848
2-Cyclohexen-1-ol 2-FA -1 -1 - - 0.9786
2,6-Octadien-1-ol, 3,7-dimethyl-, (2)- 2,6-% J-1WE, 37- -, (2) - |- - 0.8218
1-Undecanol, acetate 1+, BHRE: - - 2.0527
e
Cyclopentasiloxane, decamethyl- | HR S BA R A - 10.8216 1.0563 |-
Dimethoxane TR S 1.4319 - -
Cyclohexane, ethenyl- Wik, OJh%k- 29.4660 - -
Heptane, 3,4-dimethyl- BikE, 3,4- " HIF- 23.5446 - -
Octane, 4-chloro- 4-5FF - 1.6960 - -
Cyclohexasiloxane, dodecamethyl- + T HES - 2.2124 - -
4-n-Hexylthiane, S,S-dioxide 4-IECEEmibE, S, S-—AMNY 0.5751 - -
Cycloheptasiloxane, tetradecamethyl- Y B IR B - 1.3439 - -
-Cymene;4-1ISOPROPYLTOLUENE (FEMA
23%%;8%-%T:183?79)0 OLUENE KAk - 20272 |-
5,5-Dimethyl-1-vinylbicyclo[2.1.1]hexane 5,5- “HIEE-1-Z G FEEXGA[2.1.1] 2k |- 0.9876 -
Cyclotetradecane b7 NP - 2.0699 -
Cyclohexane, ethenyl- Wik, ZJhk- - 3.3676 |-
Cyclohexasiloxane, dodecamethyl- + T F A - - 1.0170 -
Cycloheptasiloxane, tetradecamethyl- Y B IR B - - 2.7079 -
Cyclooctasiloxane, hexadecamethyl- 7S BRI )\ RS- - 0.6750 |-
1-lodo-2-methylnonane 1-fl-2-FR ) - 0.2382 |-
Tetracosamethyl-cyclododecasiloxane [IUEZ N P52 N S - 0.3665 -
Cyclodecasiloxane, eicosamethyl- I+ B SRR A - - 0.3776 -
Pentane, 1-butoxy- RgE, 1-T 4R J- - - 84.7593
Cyclotetrasiloxane, octamethyl- J\ F B IR DU S e - - 6.9467
Octadecane(SP-RT=52.95) IE+/\ - - 4.3013
Cyclopentasiloxane, decamethyl- - F BRI T d S e - - 3.9069
n-Nonane, 1-[1-cycloazapropyl]- IETRE, 1-[1-AEIANE]- - - 3.5836
: . BUA[4.1.0] B -3-FR P 5 -7-F2
Bicyclo[4.1.0]heptane,-3-cyclopropyl,-7-hydroxymethyl, (cis) . O - - 1.9277
Cyclohexasiloxane, dodecamethyl- + T H R k- - - 1.2235
Bl R
1-Propanamine, 3-(methylthio)- 1-ARE, 3-(FFmidk)- 1.2852 - -
Methanamine, N,N-dimethyl-, N-oxide FATRRE, N, N-—FH3E-, N-SE4b¥ |3.2923 - -
4-Methoxy-N-(4-methyl-piperazin-1-carbothioyl)benzamide A-FIUL-N- (4-FUEIRE-1-Bebi L) 2.9871 - -

LM
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Bicyclo(2.2.1)heptane-2-carboxylic acid W (2.2.1) Piki-2-FRR 0.4284 - -
1-Hexen-3-yne, 2-tert-butyl- 1-C-3-HR, 2-50T Jk- 0.5399
Benzene, nitroso- oK, TAiE%E- 0.6866
. . N- 4 JE-N- 2. WE k-1, 1- — H 3E-2-32
N-Methoxy-N-acetyl-1,1-dimethyl-2-carbomethoxyethylamine I 3 7 7 4.6244
1-Alanine ethylamide,(s)- I-NER OB, () - 251.9106
S
alpha-sinensal (SP-RT=50.08) o-FH P 3.3392
2-Heptadecenal 2-LInRE 0.3521
Acetaldehyde diisoamyl acetal O 5 IR AR 1.8838 -
Acetaldehyde LW - 5.3394
Benzaldehyde (FEMA 2127; RT=11.03) E 10.8616
trans-2-Nonenal(FEMA 3213;SP-RT=20.13) % -2- T Js s 2.6628
Z-Citral(FEMA 2303; RT=23.20) FreelE 1.4774
Geranial/trans-Citral(FEMA 2303;RT=24.41) (E)-A7 i B 1 - 1 3.6741
[LES
Benzonitrile, 2,3,4-trimethoxy- 2,3,4-= F 5 2K H )i - 3.9143
4-Methyl-2-(3-methyl-but-2-enylideneamino)-pent-2-enenitrile 4DZEF'2% H]ZZ H-%( 3R 2RI 0.6397
Benzeneacetonitrile, 3,4-dimethoxy- 3,4- " AR TR OB - 0.5751 -
2,6-Nonadienal, (E,E)- 2,6-F &, (E, E) - - 3.7963
3-(Methoxymethoxy)butanoic acid -(FAEBEFAE) TR - 0.4031
dl-Alanine d1- AR 243.6737
Eugenol (FEMA 2467; S0091; RT-SP=28.53min) T - 1.6851
2-Chloro-8-methoxy-3-methylquinoline 2- -8~ F 4 AL -3- F AL i i - 0.7906
3,4-Dihydroxybenzaldehyde, bis(trimethylsilyl) ether 34- RIS (ZHIREREFE) i |- 0.1073
2-(p-Chloroanilino)-5-thiazolyl thiocyanate 2- WS NEHL) -5-MEMEELTR F IR £ | - 0.4009
2-Pentanol, propanoate 2- RN TR #h 4.2927
Naphthalene, decahydro-2-methyl- %, A-2-F - 3.1121
Hexahydropyridine, 1-methyl-4-[4,5-dihydroxyphenyl]- FNaME, 1-HJE-4-[4,5- IR IE)- 2.2045
Tert-octyldiphenylamine R R R 1.7600
1H-Pyrazole, 4,5-dihydro-3-methyl- 4,5- 51 -3- FH BL - 0.2115
Oxime-, methoxy-phenyl-_ fi5, FARHRIRAE- - - 14.3001
5830.8686 |381.4106 |1224.7397
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A1 BB 24 BRSSP 5T B AL il NI S
MOty

JRFRSAT 45
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. mEENEHRS, X

Toft e 2 o A

B

SRR A 1. AT AR R R B A i
WO WEEERAT . Wk, Y
A S04 7 MR 8 R iR B AR
FTcAi . Bihe. RIRMBRAAHE SRS ERK
B 7 AR B AN B A e T
i & BT S2a SR B oY) NG S VAN /8L P =R R oW\ )
1o BES. Bk RIE R, =AMAh S A . 1
WS o B A e B T
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32 SoRil: BN 258 Ja AR e R Ry B

3.2 =FhE MRS HE R R & B LR

R 2 =T RN 1) 5 B S b

HOW | o |MALo |HDE (Al (T |EADHE| s (Lo
% Ebo%o
fig A4y 3137.16 |53.80 |0.66 106.48 [27.92 |[39.97 400.73 |32.72 |71.59
B ARG 392557 |67.32 |0.83 15545 |40.76 |58.35 0 0.00
#H. HAEMERS [3928.79 [67.38 [9.63 421.01 |34.38 |75.22
. B ERR A 163.84 [42.96 492.80 |40.24 |88.05
B5 it 4723.25 |81.00 266.37 |69.84 559.53 |45.69
I At 407.71 |6.99 34.98 9.17 0 0
A8 [F1E8 4 386.05 |6.62 34.98 9.17 0 0
Bl 60.34 1.03 13.83 3.62 63.21 5.16
it 300.25 |5.15 16.65 4.37 81.79 6.68
Py 71.09 1.22 14.89 3.90 106.65 |[8.71
WehE. 2K 13.84 0.24 0 0 251.91 |20.57
i3 5.58 0.09 24.01 6.29 0 0.00
i 5.13 0.09 0 0.00 0 0.00
i3 0 0.00 4.19 1.10 0 0.00
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