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Effects of Key Processing Units on the Flavor of NFC Bisekxing Melon
Juice Based on GC-IMS Analysis
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Abstract: The influence of key processing unit operations on the changes in the flavor compounds of NFC (not from concentration, NFC)
Bisekxing melon juice by gas chromatography-ion mobility spectroscopy (GC-IMS), so as to provide certain theoretical guidance for its
processing. Using the commercially available fresh thick-skinned muskmelon as the experimental material, NFC Bisekxing melon juice was
processed through five operation units, fresh squeezing, enzyme inactivation, homogenization, ultrasound treatment and sterilization. GC-IMS
was used to analyze qualitatively the flavor substances in the melon juice samples obtained after the processing step of each operation unit, and
three-dimensional and two-dimensional topographic maps and fingerprints of the melon juice samples were constructed along with PCA
analyses. The results showed that a total of 61 volatile substances belonging to 35 kinds of volatile substances were detected in the NFC
Bisekxing melon juice, including 7 kinds of aldehydes, 9 kinds of alcohols, 10 kinds of hydrocarbons, 5 kinds of ketones, and 4 kinds of esters.
Enzyme inactivation exerted the greatest impact on the flavor substances of melon juice, causing the melon juice to produce odor substances
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such as benzaldehyde, while promoting the formation of main aroma substances such as ethyl propionate. The flavor of melon juice after

Modern Food Science and Technology 2021, Vol.37, No.10

enzyme inactivation was significantly different from that of melon juice treated by other processing units. The main aroma substances of melon
juice were aldehydes and esters. Other key processing unit operations hada certain influence on the flavor substances in melon juice. These
results provide a theoretical basis for controlling the processing parameters in the preparation of NFC Bisekxing melon juice and improving the
quality of melon juice.

Key words: gas chromatography-ion mobility spectroscopy (GC-IMS); key processing units; Bisekxing melon juice; flavor compounds
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Table 1 The information on identified compounds of NFC Bisekxing melon juice under different processing units

%7 Aty e I 4 AR tebdh & 4 AR CASH# o FX B/ RGENEs EAATE/ms
1 Octanal FEt (#48) 124-13-0  CsH,0 128.2 1003.4 1.8245
2 Isoamy] acetate CEEF B (AR ) 123-92-2 C;Hy40, 130.2 871.9 3.9857
3 1-Hexanol ETE (#4K) 111273 CeH,,0 102.2 864.5 1.6435
4 1-pentanol KBS 71-41-0  GCsH,;,0 88.1 766.7 1.5355
5 2,3,3-Trimethyl-pentane FF% 560-21-4 CgHig 114.2 747.7 1.5659
6 3-Methyl-3-buten-1-ol 3-T JR-3-T M- 1-B5 763-32-6  CsH,0 86.1 7332 1.3484
7 ethyl acetate LER LB 141-78-6  C4HgO, 88.1 603.4 1.3393
8 Propanol AEE 71-23-8 C;HgO 60.1 556.1 1.2389
9  Dibenzo[b,e]fluoranthene ~ =3KJf[a, e]RFFIE  2997-45-7  CyHy 302.4 532.5 1.1917
10 Propanal AEE ($4K) 123-38-6  C3HO 58.1 494.4 1.1415
11 Ethanol LB ($45) 64-17-5 C,HO 46.1 446.4 1.137
12 Ethanol B (ZR]4R) 64-17-5 C,HyO 46.1 443.9 1.0518
13 Isoamyl acetate LB St /R B 123-92-2 C;H,0, 130.2 873 1.2937
14 Methyltrimethoxysilane Wk = WaMAA 1185553 CHpOsSi 1362 724.1 1.7925
15 Benzene * 71-43-2 CeHs 78.1 662.7 1.4016
16 Meso-2,3-butanediol 23-T=B (#4K) 5341957 C4Hy00, 90.1 805.9 1.5309
17 alpha-Pinene 2-JkH (34K) 80-56-8 CioHi6 136.2 9433 1.3085
18 Octanal FEE (ZRIK) 124-13-0  CsH,0 128.2 1008.6 1.412
19 Benzaldehyde FFE (B4K) 100-52-7  C;HQO 106.1 949.6 1.4685
20 Heptanal BB (=R 111-71-1  CH,,0 1142 898.1 1.3306
21 (Z)-3-hexen-1-ol vt B3 928-96-1  CgH,,0 100.2 849 1.2487
22 Propanal AR (=K 123-38-6  C3HO 58.1 480.2 1.0174
23 1-Hexanol ETE (ZRK) 111273 CeH,,0 102.2 8713 1.3349
24 Limonene ATAR M 138-86-3  CyoHys 136.2 996 1.6768
25 alpha-Pinene 2-JkM (34K) 80-56-8 CioHie 136.2 9433 1.3085
26 Heptanal BB (1K) 111-71-1  C;H,,0 114.2 893.1 1.69
27 cyclohexanone RTE (=FAR) 108-94-1 Ce¢H,00 98.1 888.0 1.00

HTR
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28 1-Hexanol ETEE (ZRIK) 111-27-3  CeH,0 102.2 865.1 1.3251
29 Isoamyl acetate LB R B (—FAR) 123-92-22 C/H,0, 130.2 871.9 1.7393
30 ethyl propanoate RER TBE (4K) 105-37-3  CsH;00, 102.1 703.9 1.4596
31 1-Butanol ETHE 71-36-3 C4H,,0 74.1 6433 1.2001
32 Pentanal IEREE (H4R) 110-62-3  CsH,0 86.1 715.7 1.4298
33 ethyl propanoate PR B (=J4K) 105-37-3  CsH,00;, 102.1 703.9 1.1527
34 1-Hexanol GETEE (F4K) 111-27-3  CgH,0 102.2 840.2 1.6509
35 2-Hexanone 2-TER (H4K) 591-78-6  CeH;,0 100.2 804.7 1.4923
36 Hexanal S 66-25-1 CeH 20 100.2 818 1.2665
37 1-pentanol KRB 71-41-0 CsH,,0 88.1 7779 1.265
38 2-Hexanone 2-TE (=FAKR) 591-78-6  CeH;,0 100.2 797.2 1.2093
39 2-Hexanone 2-TER (H4K) 591-78-6  CeH;,0 100.2 746 1.5055
40 Pentanal GEREE (2K 110-62-3  CsH;0 86.1 7333 1.415
41 Pentanal AEREE 110-62-3  CsH;0 86.1 715.7 1.4298
42 Anal IEREE (H4R) 110-62-3  CsH;0 86.1 687.8 1.4239
43 Butanal ETE (H4K) 123-72-8  C4HgO 72.1 558.6 1.2874
44 Butanal ETE (ZRA) 123-72-8  C,HgO 72.1 633.2 1.2741
45 Propyl hexanoate TER A B 626-77-1 CoH 530, 158.2 1101.6 1.8703
46 Benzaldehyde KFEE (ZR4K) 100-52-7 C-H,O 106.1 949.6 1.1475
47 2-heptanone 2B (—FAR) 110-43-0 CH,.0 114.2 882.5 1.2664
48 Hexanal S 66-25-1 CeH,0 100.2 7923 1.5779
49 1-methylcyclohexene 1-F AR Tt 591-49-1 CHy, 96.2 763.7 1.5722
50 2-hexenol RAK-2-TH-1-B3 2305217  C¢H,;,0 100.2 854.2 1.1881
51 2,3-pentanedione 2,3- X —FA 600-14-6  CsHg0, 100.1 716.7 1.2045
52 cyclohexanone IRTER (H4R) 108-94-1  CeH,00 98.1 888.3 1.1449
53 Alpha-Pinene 2kt (=FAR) 80-56-8 CyoH6 136.2 930.6 12132
54 Octanal FE (F4K) 124-13-0  CgH,0 128.2 1005 1.7797
55 Limonene AT 138-86-3 CioHs 136.2 988.7 1.1779
56 1-Hexano ETEE (ZRIK) 111-27-3  CgH,0 102.2 885.2 13614
57 Hexan-2-one 2-TE (=FAKR) 591-78-6  CeH;,0 100.2 743.4 12319
58 1-Hexanol GETEE (F4K) 111-27-3  CeH,0 102.2 890.8 1.6563
59 Meso-2,3-butanediol 23-TZB(ZFAR)  5341-95-7  C4H,00, 90.1 806.2 1.1552
60 Limonene AR 138-86-3 CioHg 136.2 1009.3 1.2957
61 2-heptanone 2- BB (4K) 110-43-0  CH,,0 1142 897.3 1.2672
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