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Abstract: In order to investigate the effect of natural air-drying on the quality and flavor of raw mustard roots, the moisture
content, water activity, hardness, crispness, protein content, amino acid nitrogen content, total plate count and total lactic
acid bacteria were measured and compared before and after air-drying of the raw mustard roots. The changes of volatile
flavor substances were analyzed by solid-phase microextraction gas chromatography-mass spectrometry (SPME-GC-MS).

The results showed that the hardness of mustard roots after natural air-drying was significantly enhanced and the crispness
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was reduced (P<0.01). In addition, the total plate count and total lactic acid bacteria of the raw mustard roots after air-

drying significantly increased compared with the mustard roots before air-drying (P<0.01). Furthermore, the protein content

increased remarkably from 2.3 g/100 g before air-drying to 2.5 g/100 g after air-drying (P<0.01). The moisture content and

the amino acid nitrogen content of raw mustard roots respectively decreased from 91% and 0.27 g/100 g before air-drying to
88% and 0.24 g/100 g after air-drying (P<0.05). A total of 24 and 18 volatile flavor substances were respectively detected
from the mustard roots before and after air-drying through GC-MS. Moreover, the types and contents of volatile substances

in raw mustard roots before and after air-drying significantly changed, among which the relative contents of sec-butyl-

isothiocyanato and benzenepropanenitrile in the air-dried raw mustard roots respectively increased to 1.362% and 65.870%.

Nineteen characteristic volatile markers (VIP>1, P<0.05) were screened via partial least-squares discriminant analysis

(OPLS-DA), including 4-methylpentyl isothiocyanate, 3-phenylpropyl isothiocyanate and 3-butenyl isothiocyanate, etc. The

present study would provide a certain theoretical basis for optimization of dehydration and quality improvement of mustard

roots.

Key words: raw mustard roots; natural air-drying; quality; gas chromatography-mass spectrometry; volatile flavor
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Table 1 Volatile flavor substances in mustard roots before and after air-drying
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3 A-HI B R i AR TR 17608-07-0 C,H|;NS 0.104 -
4 2R B SRR 1943-82-4 CoH,NO 0.896 0.529
5 3-K R 103-25-3 C,oH,0, 0.021 0.122
6 3-(HBRL S ) PO 2 S s U R i 505-79-3 CsHgNS, 0.267 -
7 2 () R R R AL 622-78-6 CgH,NS 0.050 -
8 2- I LI TR A TR R 2257-09-2 CyHyNS 52.091 10.449
9 3R S SRR R 2627-27-2 C,oH;NS 0.028 -
10 3-2KNR LT 2021-28-5 C,,H,,0, - 0.021
P2
11 R 122-78-1 CgHgO 0.180 0.783
12 I 100-52-7 C,H,O 0.090 0.619
13 (E,E)-2,4-T- _Jfilis 5910-87-2 C,H,,0 0.025 -
14 (E,E)-2,4-B — I 4313-03-5 C,H,,0 0.157 0.501
15 2 REETE 2439-43-2 CoH,,0 - 0.035
16 LSk 112-31-2 C,oH,0 - 0.069
17 AT ik 91-16-7 CgH,,0, 0.018 -
18 T A 104-46-1 C,oH,,0 0.922 0.089
19 AR 60-12-8 CH,,0 0.068 0.590
20 a-5 W IH AR IR 3682-17-5 C4HgNO, 0.030 0.071
ES
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HE
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25 2-F 4R -3 A T kit 24168-70-5 CoH ,N,0 0.050 0.185
26 2-1E G 3777-69-3 C,H,0 0.053 0.538
27 N-Z3k-3-F2 JLUR BE 13444-24-1 C;H,sNO 0.572 -
28 2- 5PN -3 H AR Ak 25773-40-4 CgH|;,N,0 - 0.305
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