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Abstract: To fully identify the volatile compounds of loofah fruit aroma, and understand the variation features in different types of loofah,
head space solid-phase micro-extraction (HS-SPME) combined with gas chromatography (GC)-mass spectrometry (MS) was used to analyze
the volatile profiles of three kinds of loofah (SG, DR and YL). A total of 55 volatiles were identified in three kinds of materials, in which 15
kinds of hydrocarbon compounds were identified and showed the most species. The 43, 52 and 47 volatiles were detected in the YL, DR and SG,
respectively, in which benzaldehyde, nonanal and linalool with the highest relative content, respectively. The principal component analysis and
hierarchical cluster analysis based on the 55 compounds were used. It indicated that SG was clearly distinguished from DR and YL, and the
volatiles in DR and YL were similar. These results was consistent with the biological classification of three types of resources. The 30 distinct
volatiles (p<0.05) were detected in two groups of three types of loofah through one-factor ANOVA. The 20 variant volatiles were displayed the
higher contents compared to these of DR and YL. Hexanal and (E)-2-Hexenal were mainly related to the green aroma characteristics, while
benzeneacetaldehyde might result in the sweet aroma in DR. The results of this work will provide the reference for the research of flavor traits
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and quality breeding of loofah.
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Table 1 The volatile compounds in fruit of three loofah resourses

%19 /min Tt 2 4 Rgdsi lcr G
YL DR SG
8.64 7S 804 - 15.63+1.27 25.17+9.73
10.16 B2 T 854 48474490 143571571  172.50£17.16
13.71 S 966 131.87£7.03  141.87+732  36.75+5.59
14.97 FEt 1004 4.60+0.14 15.85+0.21 10.40+1.31
15.26 B, R-2A-B —Hilk 1013 - 4.40+0.36 6.70+2.78
16.37 ENaS 1047 17.67+1.78  35.87+4.38 20.10£4.92
18.24 FHE 1105 93.00+£7.15  173.77£5627  122.97+11.13
19.74 B, WA-2,6-F —Hlk 1154 36.23+1.18  29.93+7.58  69.87+47.82
19.96 B2 Has 1161 40.67£1.61  3437£8.60  101.53+83.38
21.34 B S 1206 16.130.90  21.10+2.45 24.43+5.06
21.89 S-ERATAR B 1225 1.73£0.15 2.33£0.29 3.93+1.50
23.24 o-T LK B 1272 - 18.60:£2.82
Bk At 390.37 637.29 594.35
10.59 1-e.8 868 7.60+2.01 35.80+14.96
14.19 1-¥ Hi-3-B% 980 103.40+12.79  53.7048.71  158.37+31.07
14.83 2-(2-TEA THIL) TR 999 12.13+2.31 9.17+1.89
15.99 E 1035 - 75.57+6.49
17.01 R2-3F Ha-1-B 1067 - 10.43£1.51
17.11 1-F8 1070 15.30+1.41 18.87+3.72 26.57+4.91
18.10 FAEBE 1100 64.7742.14  73.57+10.53  211.00+157.63
18.55 R B 1115 33374237 17.83+2.95 33.50+2.39
20.25 -8 1170 2137090  11.57+1.38 16.17+0.83
22.01 FATEE 1230 1.70+0.28 3.50+0.62
BR Kot 259.64 18821 567.41
HTR
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BER
14.56 At b 991 15.33+0.85 1533£1.18  32.93+£20.83
15.95 ATAR I 1034 85.23+7.81  87.37+11.99  140.80+20.79
16.87 7-7E S ki 1062 3.47£0.25 4.23+0.42 9.40+0.42
21.16 + = 1200 1933+0.84  15.47£2.00 19.2342.54
24.04 +=x% 1300 23304044  21.97£2.62 18.17+4.51
25.97 3-Fh+ =k 1371 17.77+0.57 16.07+1.50 18.50£0.36
26.10 2,6,10- = F 2+ k% 1376 15.50+0.36 14.97+0.98 21.50+7.97
26.75 + iz 1400 51104151  48.33+4.47 55.47+7.13
29.30 +EK% 1500 10.770.90 8.77+0.78 11.57£2.29
30.39 4- T3t 1544 4.20£0.26 3.80+£0.53 5.23+0.58
31.03 3-FA+ AR 1571 12.67+0.55 12.30:£0.82 14.23+0.60
31.72 + o5k 1600 15.07+0.95 12.33+0.81 19.90+6.65
32.80 2,6,10- = F A+ Ak 1647 9.93+0.65 7.20£0.60 10.33+1.39
34.08 2,6,10,14-19 ¥ 3+ B k% 1703 10.37+1.00 7.93+1.01 11.4742.19
35.56 3-F Atk 1771 2.47+0.15 2.23+0.21 2.90+0.26
BEA 296.51 278.30 391.63
14.77 TE LB 998 - 9.80+2.97 -
14.93 3- TR LBS 1002.5 - 17.97+0.51 -
20.34 KT B LBg 1173 - 3.80+0.52 2.70+0.87
20.98 F LT Bs 1194 9.43+0.81 14.87+1.36 21 .0042.55
21.08 KA LT B 1197 6.57+0.23 15.20+3.25 4.75+1.77
2225 T8 T s 1238 4.63+0.45 4.60+0.42 6.55+0.92
22.42 ENN ¥ 1244 - 1.13+0.35 -
22.57 LB A5 1249 4.87+0.06 5.40+1.40 22.50+19.08
23.84 T84 T Bg 1293 6.30£1.27 20.47+6.30 37.43+4.91
31.51 P ALBR LB 1591 - 1.53+0.25 4.53+0.76
35.99 + 9 8L B 1791 6.27+1.80 5.37+0.78 7.40+0.75
40.04 AZAEBR B 1991 53.70£18.36  7220+£7.23  134.70£19.11
43.18 Ik BR LB 2158 16934940  24.13+3.31 41.50£9.61
43.29 o- TR L Bg 2165 11.37+6.45 18.07+5.27 02.8742.72
LEEE 120.07 214.54 325.93
17.89 3,5-F —Hi-2-BA 1094 - 6.45+0.92 -
27.99 Aot AR ER 1448 - 6.13+0.12 -
2891 B-f-% % bR 1484 3.37+0.15 4.80+0.40 6.13+1.63
BRl 2A-it 3.37 17.38 6.13
22.15 BT 4 1234 31.70£1.81 21.13£1.10 57.37+14.00
Ze R 31.70 21.13 57.37

E: CORTAMEAREN RS S (AR EIINKL1/3), S E A PEAFEE (n=3) .

BEAh, 9 T SE B T AR AR [ R AT B R AT
WHER MG, i UpSet IR (& 2), =Fh3k
R 28 IURSErp I R M 66 40 o, DR A
SG LA HFEAVEYI A 4 F, DR M YL th3tA
FERMEYIA 2 Fh, SG A YL 3 g R
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K. 10 MRS, 4 Bk, 1 MRMELEY). 4iE
R1ER, ZRENRLAINZER YNGR ER
WERNE A8 T, Al EMIIK (12 F.
a2 IR R PR, 30 Rz &Y, 6 fiik
EYHEET =R NRLh BIR R, G4 &R-2-

CUAEE. 1-FEE. AHR RS, ¥Rl TR LN,
1- 0531 N 13— 0 b = 2R 2 TUR S & Uk
St R 30 FEFU GRS, FHHA
FETACEYMXT S EAER (K5, 2 BAMT
A FHE RS

*®2 3 RLNFRREPEFIHER MRS

Table 2 The significant-different volatile compounds in fruit of three loofah resourses

et pfi  REp{A (FDR) S Eei R
3- TR T Bs 1.97E-09 1.08E-07 DR-SG; DR-YL
K FEE 1.29E-06 3.54E-05 SG-DR; SG-YL
B2 Hi-1-B% 2.55E-05 0.000411 SG-DR; SG-YL
- TR TEE 3.42E-05 0.000411 DR-SG; DR-YL
KB 3.73E-05 0.000411 DR-SG; YL-SG
R -2- T 7.86E-05 0.00072 SG-DR; DR-YL; SG-YL
-8 9.20E-05 0.000723 SG-DR; YL-DR; YL-SG
FARBR T 0.000215 0.001478 SG-DR; DR-YL; SG-YL
RTB 0.000438 0.002679 SG-DR; YL-DR
F LB 0.000557 0.002822 SG-DR; DR-YL; SG-YL
T8 T Bg 0.000578 0.002822 SG-DR; DR-YL; SG-YL
o- TR L BS 0.000616 0.002822 SG-DR; SG-YL
2-Q-TEITEL)TE  0.000742 0.003138 DR-SG; YL-SG
TR T Bs 0.001505 0.005598 DR-SG; DR-YL
KB LB 0.001528 0.005598 DR-SG; DR-YL
FeAetE 0.001629 0.005598 DR-SG; DR-YL
AZARER LS 0.001838 0.005945 SG-DR; SG-YL
1-F His-3-B5 0.002087 0.006378 SG-DR; YL-DR; SG-YL
KA LT B 0.00253 0.007128 DR-SG; DR-YL
E S 0.002592 0.007128 DR-SG; DR-YL
RIFoR 0.004206 0.011016 SG-DR; SG-YL
1-2.8 0.006168 0.015421 SG-DR; SG-YL
T 0.006731 0.016097 DR-YL; SG-YL
FLR2A4-B=MEs 0.011904 0.02728 DR-YL; SG-YL
2,6,10- =¥+ AL 0.013275 0.029205 SG-DR; YL-DR
3-F Rtk 0.023082 0.046177 SG-DR; SG-YL
k85 LB 0.023427 0.046177 SG-DR; SG-YL
-8 0.023508 0.046177 SG-DR; SG-YL
4-T 3+ 0.025406 0.048048 SG-DR; SG-YL
3-FHTAA 0.026208 0.048048 SG-DR; SG-YL
HE S s, ZRERMEEIITE =382 MRS th DR 1 YL H & 28K, M SG h EMEm S &

B SR 3 8. B 13K 5 SG HHLE,
AYIE YL #1 DR &, 3H 9 fika. 10
XK. WEWTE SG & &, 7EDR FRZ, YLH
EERRI, k-2-CmEE. 1-ER%. B s
WITE SG & B, 18 YL TR, DR & BRI,
Wi-CE FRMERREE 27 b, ZHERUEMERN
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XS VIHAT PCA 73T, AR = AR
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ORI . BNEE . 1-SFM-3-BF. 3¢, Dy RmssiL
BV R EREE R LAY, A FoEd
X EYIBAHER TR, PC1 ARAR I,
R, S-2- M- 1-B8 ZRFmEmE, 3-HIEtkE. o
WHRIR 2l 3-F3et+ Tkt 4-ZFE D0kt BRidiR
LB 1-CRFEGTE . B 7RO ESh, H
RPN IERIR AL EY)S PCT IEMR, X 5IXEM

HYHE SG & E B S LG AII G, B AR
M ETE SG & BRIk (R D. PC2 H 1-ERE,
R2-CAIE . ROEE. 3-CUGIR B8 o-TE L3R 2
M. KO, CROES. KOBROEE. R, R-24-FF
TR, CREMEGTRGE, BR T 1-ERE. ROBRERE
i RIEAESS, HAAL SIS S A A, X XL
WAPIHE YL 8 i I R SO — 20 (3R D

&3 A NESRR (PC1 F1PC2) S EHE (LBXME) A 10 HIHLEYD
Table 3 The VOCs with loading value of top 10 (in order of absolute value) in PC1 and PC2

PCI1 PC2

Fr5 o .
a4 BATE et BATE

1 KT 023 -8 0.33
2 E 0.23 F-2- T -0.28
3 R2-FH-1-BE 023 K Tms 027
4 P 0.22 3- LM BR TAg -0.26
5 3FA+k 021 o-Tb TE-R LB -0.26
6  o-TRRELCE 021 KB 0.26
7 3¥AtAEKR 021 TR TBs -0.25
8  4-TiEtmi 021 R LB LB -0.24
9 AFARBR T Bg 0.20 B, R24-F =8 -023
10 1-2.8 0.20 TE 021

23 ZFERMEAAIALNRLE RS R

FRASIRE. SR, Bl RE AL Z FH
B S REN, RAIEESAMEN—E
TR, A BAEEERO, ONEURIEIR AT 7Tk
T MM . TERZ SR, —FEU U
FERMAA VIR TRER I EWEE, PR Bk
TUERY, KBS KRR R AR . @i A
LSRN, O =222 TR S R BRI A vk
RHIE, H@2z)K SG RINHMR A 2. Kk, KA
22\ DR 2IERAA#R. XE 2K YL RICNE
WA A k. PRI, =R RS = R A
BT AEREHE T, A BT ERA T3 b T 22 IR s
BTGB R AR (B AT B0 22 57 DTk
BRI A AT E R, ses BT T
il =2 22 ISR S () AR A AARFAE

BRI 2 -2-F - 1-BE R PE SG HkL e, 2K FfiE
HAHENCE, R-2-F0-1-BE LIRS R, K
FHUEME IV R, ERAEER LB I 1-
Ol EIAE. 1E8F. HE", Z=MLAEWE SG
HEEEEEST DR M YL FH&E. U HbEw
ATRESE SG HBR T Wk 2 AN A LR A AR i) 2Tt
Bk, 7E DR HALIN R 4 Fp 2B R ARA A,
AR CRAES. 3-CFIRCHEE. KRG, a-T. 4

BIR R, WA ARY, BREMFEESEE.
REMK, CROEEARE, ROBRIBRENRE
AEHAEIS, Ak, K 2BAE DR RS EEE ST YL
M SG &R, ZLEMEIMEREE, %2
%, CRRAEE. KO OBEX =AY EES DR
EUHE NS ERIFIEM >, FHSEAX = MLE
VIR S, RN 2R 2 B B A
K S s R, K 2B R DR £UUHE
R R EEREA . 5 DR Al SG MILLE:, 1-T8
76 YL H 2R E &, ZHEMERI e
MHES S BB REFE, X ] R 22 IR YL
FAS K SR ) DT . R RS PC1 - #ff
18 (HED Sy, RIS EF Y,
ZALEYITE SG FIIE R EECT YL M1 DR H,
MRZAE YL A DR ARORFEEZMER . ot 22/R
UL MR T E NS, JEHAE =2 TR SR o
SaZE e, Hrpbm e NE Rk, KRR )NIRZ,
MR 22 INEWRIR . AR, i &
2-CUREE & 2 N MK SGL DR, YL, X
b A5 Bk EE TS, B, SR
X -2- M e 22 IR SE MR IE I i S 0Tk .
Ab, R2- O A RR AN i, e —PhE
HEIL 2R PR, gesh, HaR e R E 54
TS B S BB R YA IR Rk, TR
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FORBIAE RS R MR 2 AME=
R NRLPERER, RS SBHURTERZ
5t ONREITIRPUE B ABLE 1A FERERIIHT
FURE ML SN, BT 2HE LY E R
o, IR R FE A IS A (odor activity
value), ATIFIBTiZ A5 e SR E A SEPR ok,
XER SRR S5 & GC-OMS BIRA R
W7T.
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