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Abstract: \blatile flavor compounds in the pulp obtained from different species of pumpkin were extracted and characterized using
electronic nose (E-nose), solid-phase micro-extraction (SPME) combined with gas chromatography (GC)-mass spectrometry (MS), and gas
chromatography olfacometry (GC-O). The relative content ofthese volatile compounds was determined by area normalization. Atotal of 44,51,
and 25 volatile compounds were detected from Cucurbita moschata, C. maxima, and C. pepo respectively. The characteristic flavor compounds
present in high quantities in the fruit pulp included: ethyl acetate, ethanol, B-ionone, bomeol, 1-(1,5-dimethy I-4-hexene)-4-methy I-benzene, and
a-cedrene in C. moschata; hexanal, nony | aldehyde, 3-methy -buty | aldehyde, 3-hexylene glycol, buty| aldehyde, and 1-hexanol in C. maxima;
and ethy| acetate, ethanol, hexane, 2-hepty| ketone, 3-methy I-n-buty | alcohol, and benzene in C. pepo. Significant differences in quantities of
volatile flavor compounds were found between the three pumpkin species using E-nose, which confirmed that this technology could effectively
distinguish between the species tested. Similar results were found using E-nose and SPME- GC-M S methods. This study provides a basis for
app lications in identification and quality control of different pumpkin varieties.
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Table 1 Basic properties of different pumpkin species
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7.240.02 82.98+265a

2.640.01° 79.354456°
4.440.01° 83.2142.14

FPEEJN 1560423.19° 33.624002° -1.474001° 5.5840.02° -7.734007° 6.8840.01%° 38.53+1.08°
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Table 2 Volatile componentsin pumpkin pulp from three different spedes identified by SPME-GC-MS
‘ AT BN EEI%
my  RENE i FEAKR | FEGK  EAER
(EAR) (47 %) (BHF)
1 3.761 LBf 7.07 7.86
2 3.986 TEk 10.90 16.24
3 4.450 2-(F&RA)-TB 1.29
4 4.626 T EF 1.74
5 4.845 T 1.55
6 4,850 ST 4.04
7 4.967 LB LS 19.72 35.63
8 6.006 ES 1.38
9 6.182 1- KRB 2.73
10 6.196 FREEIR T B LB 0.10
11 6.602 11,14- =+ —HEa ¥ B 1.04
12 6.934 TE 21.32
13 7.245 3-FHhTE 0.10
14 7.289 AT 0.03
15 7.318 34-ZF 5 (4H) -2k iR 0.10
16 8.036 3-FARTE 7.34
17 8.080 3-F AR TEE 1.11
TR
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18 8.153 R AL TR 0.06

19 8.543 1-¥ B 2.40
20 8.675 1-F H-3-5% 2.39
21 9.100 1- .5 3.87
22 9.499 LS 0.19
23 10.383 3 0.65
24 10.515 T R&-AAE 1.43
25 10.807 3-T 1B 0.11

26 10.827 IR -3- 2 4 0.23

27 11.100 TAFRA 1.82

28 11.149 3- B 5.27
29 11.334 THEFEAEA 0.15

30 11.657 3-FE-1-TH 1.44
31 12.090 2- kB3 0.65

32 12.940 (E)-2-& fiv 0.78
33 13.266 (IR)A(+)-a Sk 0.08

34 13.535 TBRIT 1.40
35 13.774 KM 0.62

36 14.456 REE 4,52
37 14.536 1-TB-4-F AokoA 0.46
38 14.654 2-THAR3-FATE 0.76
39 14.657 1-¥ H-3-5% 0.41

40 14.721 2- R AKX ¥ 0.76
41 14.901 K A B 2.19

42 14.987 1,1,3-Z TR 1.83
43 15.111 RTH BB 0.22
44 15.150 (EE) -24-—filt 0.85
45 15.297 FEs 3.36
46 15.530 o- 7Kt 0.16

a7 16.189 B 0.29

48 16.287 Et 0.08
49 17.527 3-TH-14T K 0.25
50 17.572 5-W AL OB 0.16
51 17.590 E S 7.70
52 17.877 2-J& R 2.50

3-H th;

>3 18595 3,7,7-Z A ZIR[41.01&-3-% 092

54 18.537 (E)-2-3 s 0.71
55 18.946 HEE 0.12

56 19.249 st v B 1.47

57 20.044 B XS F4-3- (1-F ) -RTHh 0.22

58 20.268 LB R JBs 0.11

59 20.517 TN K B 1.76

60 20.639 E 3 0.10
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BELER
61 20.834 & ki 0.38
62 21.190 (IR)(+)-0 it 0.68
63 22.078 2,6,6-= T A -1- IR M-1- A B B-IRATAR B 0.19
64 22.518 (Z)3,7-=F A&-2,6-F —H B 0.17
65 23.240 (B)-3,7-=F #-2,6-F —)dt 0.45
66 24.679 2- Kb 153 0.48
67 24.802 2,5-=F k-2 4T =M 0.12
68 24.836 (E)-2-F fitis 1.29
69 25.328 2-¥ R 0.72
70 25.474 2-9 E AR 34 2 44- = F R TBS 0.17
71 26.470 alpha-% % 2 0.08
72 26.738 1- (15-=F A THK) 4 FH-K 0.11
73 26.995 ZTAAATR 0.90
74 27.050 1-F A4 (1-FTik) R 0.16
75 27.109 2,6-ZAR T A F KBy 0.94
76 27.333 1- (15-ZF 4Ttk ) 4-FHAK 1.89
77 27.421 beta-4 % £ fif] 2.35
78 27.514 alpha-#4 A M 1.82
2,6- =% 3-6- (4-F 33- %5 ) -#RIR[3.11]
79 27.631 i 0.14
Je-2-Hs
80 27.675 I, o4l 0.19
81 27.719 IR A 0.73
82 27.778 1- (15-=9 f-4-Thk ) 4-F4K 0.15
83 27.817 N- & -1-F 4.79
84 27.880 G 0.46
3-(15-=F A-4-THik )-6- ZF K [S-(R*,S%)-
85 27.963 e 0.91
86 28.954 2,6,6-= T -1- RO H Ak -1-F B 0.29
87 29.000 3,7-=F AR 0.17
88 29.308 2-F -3 A 244 = F AATRES 0.13
89 29.637 B TR T A 0.97
90 29.783 2-THAER 0.08
91 29.964 2-3RH-1H 3k 0.18
92 30.022 4-TH-1,2-=F K 0.12
93 30.954 (B)-2-% St
94 31.755 =tk 0.16
95 31.935 1-1-= 3Rk 1.17
96 32.003 2,6,6-= F A -2- SRS H-1,4 A 1.27 0.07
97 32.769 (Z)-6-F fitis 2.15
98 32.808 KB 0.48
99 33.647 1-F 3-4- (1-F T3 SR TH 0.15
100 33.940 2,6,6-= FHA-1,3 SR T H-1 FEE 0.25
101 34.155 2-F UL LB BS 0.13
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BEER
102 34.424 2-+—HhEs 0.62
103 34.550 2,4-=F AR FES 0.25
104 34.736 2,44-= W AK-3- W 2T Ak - KBS T B 0.30
105 35.575 5-9Wi-2- (1-FATH) -1-T8 0.30
106 35.926 4-F 1 4B W 0.32
107 37.024 R K,-2- T 3 B8, B 0.23
108 39.122 KRB 0.30
109 40.795 2,4- =% %13 /R —HA 0.13
110 41.683 1- (15-=F#-4-T k) -4 FHXK 0.77
111 41.811 2- R ZBR-2-F AR R B 0.26
112 41.837 1-+—8% 0.80
113
114 41.908 5- (15-—%F H-4-T ) -2-F K13 3R N 0.14
115 41.987 2,6-F = JEE 0.77
116 42152 1-F 3-4- (5-FA1-TH-4T8) KTk 0.21
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AN 6.76%. F[JERT L GC-0O %5E MIRFIEE S
NOEE (21.32%). T (7.7%) 3-FEE T (7.34%).
3-CUARE (5.27%). JREE (452%) F11-CVfF (3.87%) .
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HoAhZE 3 B, o S TR 35.63%- 9.93%.
2.13%. 0.50%. 0.22%. 3.83% . 2.62%7#1 16.32%,
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T8 R A — B B PR, XA ReRI &R K
SEAIREE R M S P, 26 & GC-0 %
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IETHEE (111%) 2 (1.38%). FEPNEG SR
SRNE BN R TR OEE,  BA FER G 2 A i
A, RPN R R R -

ZEA M =R SPME-GC-MS 404553 ]
DUE H, A R IORSE PR TR PR LR RHE S
R B8 BN E, T A K22 0% Rt kA
JRANE] (% 2), T8RN FRIN BEWAR, =
AN ENEE R IR % A A R R &S0,
1 W ATCUE H = ISR 2 (BP0 i B 1 22
Fo PlLAERR EBAEAE R S 25
23 A FEF8 (E-Nose) H AN RF At i
INR AE Ase U AT

NT BRI =R R R S
ViR, FIFHEFEEAR WEEARE S orKF B =
KR AP T 55> 08 (PCA). PCA 43T REiE
B, ¥ 2 AR B (R AR A Sy s D (1 AN R
TXFELELRUE R R A 7E A5 258 BB Ol 153 bt
ARAF T o S[R3 KD (1) PCA
SN LR 20 = 4IRESRE ER R 3R 3 ANl
B, HPE—E Ry (PCL) [ITTERZE N 55.47%,
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WEE. mE 2 TLUEH, R T 51 PCA /- HT
by HPEBER . R ORI SEM R T RS
R P R S AT AN () A P A A AR X B 4
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LT S B MR NAE BE S e, Ui R S
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B e BCE AR R B A AVRO0 L B
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