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ABSTRACT: Objective To study the effects of light conversion film on the volatile flavor substances and metabolites
of Beibei pumpkin under rainy or insufficient light conditions. Methods Headspace-solid phase microextraction-gas
chromatography-mass spectrometry (HS-SPME-GC-MS) and high performance liquid chromatography-quadrupole/time
of flight-mass spectrometry (HPLC-Q/TOF-MS) were used to determine the volatile substances and non-targeted
metabolites of Beibei pumpkin. Results The results showed that the unit yield, f-carotene and starch of Beibei

pumpkin increased in different degrees under the condition of light conversion film cultivation. A total of 120 volatile
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compounds were identified in Beibei pumpkin, including alcohols, aldehydes, ketones, esters, sulfur-containing and

nitrogen-containing compounds and so on. A total of 453 metabolites were identified, including amino acids, sugars,

lipids and other compounds. The aldehydes, furans and ketones in pumpkins cultivated with light conversion film were

up-regulated, positively correlated with the phospholipids content. Conclution

In this study, the use of light

conversion film as an optimization technique for the cultivation of Beibei pumpkin not only increases the yield and

avoids the reduction of yield and income caused by rainy weather, but also provides basic data for further optimization

of fruit quality by detecting its volatile flavor substances and metabolites.
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Fig.1 Spectral comparison of light conversion film and
common film greenhouse
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Table 1 Yield and nutrient composition of different
agricultural films

g3 SR AR BT MR TER 4% C
/kg  /(kg/m®)  /(ug/100 g) /(g/100 g) /(mg/100 g)

PN-1 10200 2.36

PN-2 9600 2.22

PT-1 10500 2.43

PT-2 10440 2.42

1470 15.5 332

1920 16.2 33.8
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Fig.2 PCA, PLS-DA and VIP plots of volatile compounds
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Table 3 Two groups of pumpkin flavor compounds with volcano map differences

A

9

2-MVARIE-3- T JEntb g | —SBRIBAE NI | 2RTFORMEER | 2 -2- MR | R -2,4-F TR
2-THREE-5-HIBEIR I | 2- L REMERE | 5-Z FE-1-BRNMR-1-HRE | 2-f ki . R | PR
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Table 4 Two groups of pumpkin metabolites with volcano map differences

T

9

11,13-dihydrotaraxinic acid glucosyl ester, penciclovir,
98,108,11R-trihydroxy-12Z-octadecenoic acid, N-jasmonoylisoleucine, ginsenoside
Rh4. N-(1-deoxy-1-fructosyl)isoleucine, 8-HpODE. dimethomorph. [7]-paradol.
1-naphthylacetylspermine. (Z)-N-(2-hydroxyethyl)hexadec-7-enamide .
gingerglycolipid C. terminaline., MG (18:1/0:0/0:0). PE-NMe2 (16:0/16:0).
3-cis-hydroxy-b,e-caroten-3’-one, 2-hydroxy pelargonic acid, Glu Trp Glu,
kaempferol 4’-methyl ether 3-(2glc-glucosylrutinoside) . luteolin 3’-methyl ether
7,4’-diglucoside , 2,4-dichlorophenoxyacetic acid . 11,12,13-trihydroxy-9-octadecenoic
acid, PE-Cer (d15:2/18:0(20H)). 2,3-dihydroxy stearic acid. (£)9-HODE .,
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(20:5/12:0). PA (16:0/20:5). PE (20:2/15:1). PE
(18:3/0:0), benzyl b-L-arabinopyranoside
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