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Abstract

In order to evaluate innate flavor during the roasting process, the components responsible for the aroma of

unroasted Polygonatum odoratum root and the volatile odor components released during the roasting process were
evaluated using the solid phase-microextraction (SPME) headspace method. The raw P. odoratum root contained aldehyde,
alcohol, hydrocarbon and acid components, which gave it a grass-like smell. 2-Methylpyrazine was not revealed from the
roasted P odoratum root at 110°C and 130°C, but was extracted at 150°C. The 2,5-dimethylpyrazine component was the
greatest at 130°C. The hexanal component was greater when the root was roasted at 110°C, compared with those at 130°C
and 150°C. The production of 2-acetyl-1-pyrroline component was the greatest when it was roasted at 130°C. Quantitative
descriptive analysis of P odoratum after roasting revealed a high concentration of 2,5-dimethylpyrazine at 130°C and
150°C, but a low concentration at 110°C. Most of the 2-acetyl-1-pyrroline, which significantly affected its smell, was

revealed at 130°C.
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Fig. 1. Gas chromatogram of volatile flavor compounds in raw
Polygonatum odoratum root.

Table 1. Gas chromatogram of volatile flavor compounds
identified from raw Polygonatum odoratum root

Peak

No. Flavor Compounds RI"  Identification
I Hexanal 1095 GC-MS
3 2-Pentylfuran 1230 GC-MS
4 1-Pentanol 1257 GC-MS
7  2-Butanone 1285 GC-MS
13 trans-2-Hexenal 1329 GC-MS
16 2,4,6-Trimethylpyridine(ISTD) 1364 GC-MS, RT
19 Nonanal 1389 GC-MS
22 2-Octenal 1422 GC-MS
26  Acetic acid 1457 GC-MS
32 Pentadecane 1500 GC-MS
35 Benzaldehyde 1511 GC-MS
38  1-Hexanol 1522 GC-MS

40  2-Butyl-1-octanol 1537 GC-MS

46  Hexadecane 1600 GC-MS
52 Dihydro-2(3H)-furanone 1620 GC-MS
54  2-Methyl-3-octanone 1655 GC-MS
55  2-Butyl-2-octenal 1661 GC-MS
56  Butanoic acid 1676 GC-MS
58 Heptadecane 1700 GC-MS
59  Pentanoic acid 1744 GC-MS
63  Hexanoic acid 1850 GC-MS
65  Phenol 1910 GC-MS, RT
66 Benzothiazole 1940 GC-MS
67  Heptanoic acid 1958 GC-MS
71 Octanoic acid 2047 GC-MS
72 Nonadecane 1900 GC-MS
74 3-Ethyl-3-hexanamine 2086 GC-MS
75 Nonanoic acid 2090 GC-MS
79 2,3-Dihydro-3,5-dihydroxy-6- 2238 GC-MS

methyl-4H-pyran-4-one

81 Unknown 2256 GC-MS

"Retention index on Supelcowax 10 column.
Jdentified by comparing GC-MS spectra or GC retention time to
those of authentic samples.
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Table 2. Volatile flavor compounds identified from roasted
Polygonatum odoratum root at three different temperatures

Peak area (%)
Compounds RIV -
110°C* 130°C 150°C
Hexanal 1075 1.61 021 038
2-Pentylfuran 1233 0.71 A -
2-Methylpyrazine 1266 - - 0.90
2,5-Dimethyl pyrazine 1316 1.18 224 2.06
2,6-Dimethyl pyrazine 1323 - - 0.69
2-Acetyl-1-pyrroline 1337 - 1.92  0.89
|-Hexanol 1357 0.38 - -
2-Ethyl-6-methylpyrazine 1379 - - 0.34
2-Ethyl-5-methylpyrazine 1384 - - 0.28
2.3,5-Trimethylpyrazine 1396 - 099 0.57
2,6-Dimethyl-3-ethylpyrazine 1436 1.62 100 0.76
1-Octen-3-ol 1449 1.26 - -
Acetic acid 1453 822 3.07 4.82
Pentadecane 1500 - 1.07  0.30
2-Acetylfuran 1488 - - 0.33
2,6-Dimethyl-3-isobutyl pyrazine 1504 - - 0.65
5-Methyl-2-fufural 1564 - - 2.79
2-Acetyl pyridine 1589 - 0.57  0.50
Dihydro-2(3H)-furanone 1608 - 044  2.80
2,5—D.imethyl—3~(3-methylbutyl)— 1626 ) ) 0.35
pyrazine
Furfuryl alcohol 1634 - - 0.33
2-Acetyl-3-methylpyrazine 1645 - 0.27 -
Hexanoic acid 1851 747 l1.61 027
Phenol 1916 - 0.64 0.22
Benzothiazole 1946 - 098 0.78
Heptanoic acid 1958  0.40 - -
2-Acetylpyrrole 1975 1.78 1.89 532
2-Pyrrolidinone 2015 - 052 192
?&f;?;’;e‘hyl4““"1"""}"3 @H- 9022 151 403 3.99
Octanoic acid 2040 237 081 044
2-Formyl-1-methylpyrrole 2057 - - 2:18
3-Ethyl-3-hexanamine 2087 - - 2.31
Nonanoic acid 2090 - 112 -
2,3-Dihydro-3,5-dihydroxy-6- 2238 14023 175 23.90

methyl-4H-pyran-4-one
3,5-Dihydroxy-2-methyl-4H-pyran-

4 2248 1.14  0.88 0.77
-one

URetention index on Supelcowax 10 column.
“Samples were roasted for 15 min.
"Not detected.
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Fig. 2. Quantitative descriptive analysis profiles of major flavor
compounds of Polygonatum odoratum root roasted at different
temperatures for 15 min.
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Fig. 3. Volatile flavor compounds identified from roasted Polygonatum odoratum root at three different temperatures. (a) 110°C, (b)

130°C, (c) 150°C.
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