58

FOOD & MACHINERY

DOI:10.13652/j.spjx.1003.5788.2022.90176

HSHLECH BE 248 | 2022 F 6 A | RaSH

SHEE—EFIBREASNFRARA
FERR PR AR O 3

Effects of dehydration methods on the volatile components

of lemon slices with GC-IMS
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Abstract: Objective: In order to investigate the effects of freeze
drying (FD), air drying ( AD), infrared drying (IRD) and
vacuum drying (VD) on volatile components content of lemon
slices, Methods: Gas chromatography-ion mobility spectroscopy
(GC-IMS) was used in this study, and the principal components
analysis was performed to analyze the volatile components of lem-
on slices exposed to different drying methods. Results: 72 kinds
of volatile components were detected in fresh lemon slices treated
with FD. AD, IRD and VD, and their contents were different in
the slices treated with FD. AD. IRD and VD. which influenced
the {lavor of lemon slices., including 20 terpenes, 16 esters, 13
aldehydes, 13 alcohols, 7 ketones, 2 acids and 1 furan.
Comparing with fresh lemon (Control) , and treating with 4 kinds
of drying methods, the contents of volatile alcohols and esters de-
creased, the contents of aldehydes increased, while the contents
of terpenes remained stable. The results of fingerprint spectra
showed that IRD and AD treatments had better retention effect
on ethyl butyrate and methyl acetate, and the contents of furfural
and hexal increased. PCA results showed that fresh lemon slices
were significantly different from dry lemon slices, and heat map
clustering showed that IRD treatment was similar to AD and VD
treatment. Conclusion: Compared with other drying methods,
IRD treatment had a better retention effect on the ester volatile
components of lemon slices, which is 11% ~ 27% higher than
other treatments. Meanwhile, the content of marker volatile al-
dehydes increased more, which is 53% higher than that of fresh

lemon, which has a positive effect on the flavor of lemon slices.
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This study will provide a reference for flavor quality control of
lemon slices during drying process.

Keywords: lemon; gas chromatography-ion mobility spectroscopy
(GC-IMS) ; volatile components; principal components analysis

(PCA) ; terpene
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Figure 1

IMS qualitative analysis of volatile components of lemon slices by different drying methods
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Table 1 Qualitative results of volatile components in lemon

S (A BN TREREE RENE/s  THEE/ms  ITEIGELRS
SEAR T (VD 1080.5 465.502 1.214 68 9
SR (D) 1082.6 468.531 1.305 31 10
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il i 4 (D) 1052.5 425.371 1.703 48 12
WL A (VD 1024.0 384.482 1.300 46 13
WL (D) 1.024.0 384.482 1.656 54 14
ol i 4 (MD 1012.4 367.823 1.213 06 15
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a- /K R (MD 1 004.0 355.703 1.218 97 17
a- K FEI (D) 1.004.7 356.697 1.687 91 18
e
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AR D) 994.0 342.776 1.290 58 20
AR D 994.0 342.776 1.638 77 21
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BRI (D) 975.2 326.865 1.642 98 23
R 944.0 300.513 1.213 36 24
a-TEM (M) 932.8 291.067 1.290 58 25
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Lty 661.5 154.459 1.399 11 47
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Figure 2 Three dimensional GC-IMS spectra of lemon

slices by different drying methods
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Figure 3 Two dimensional GC-IMS spectra of lemon slices by different drying methods
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Figure 4 Gallery fingerprint of volatile components of lemon slices by different drying methods
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Figure 8 VIP distribution of volatile components of lemon slices by different drying methods
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Figure 9 Clustering heatmap of volatile components of lemon slices by different drying methods
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Table 2 Peak intensities of volatile marker component in lemon mV
gl X iR FD AD IRD VD
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IS 6 9274742¢ 6 85342044 6 8064194¢ 8 900+ 345® 8 624+658>
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