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Study on material basis of odor changes in stir-frying process of Hordei Fructus
Germinatus based on Heracles Neo ultra-fast gas phase electronic nose
technology
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Abstract: Objective Ultra-fast gas phase electronic nose technology was used to analyze the material basis and change rules of
aroma components produced in the Maiya (Hordei Fructus Germinatus, HFG) stir-frying process. Methods The HFG samples with
different processing times was stir-fried by using a herbal medicine roaster. The aroma components produced in the process of HFG
roasting were detected by ultrafast gas-phase electronic nose with headspace injection. AroChemBase database was used to achieve
qualitative results. According to the peak area data, the chromatographic peaks with strong distinguishing ability were selected as
sensors for chemometrics analysis. Results There were 18 components inherent in the raw HFG or generated during its heating
process, including ethanol, propenal, 2-methyl-2-propanol, propan-2-one, 2-methylpropanal, butanal, butane-2,3-dione, 2-methylfuran,
3-methylbutanal, 2-methylbutanal, 2,3-pentanedione, hexanal, 3-hexanol, furfural, ethyl isovalerate, furfuryl alcohol, 5-methylfurfural,
2-ethyl-3,6-dimethylpyrazine. According to appearance characteristics, odor information and literature researches, we speculated that

3-methylbutanal and 2-methylbutanal are the material basis of “aroma”, furfural, 2,3-butanedione and 2-ethyl-3,6-dimethylpyrazine
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are the material basis of “burnt aroma”. Conclusion The change of odour showed a certain regularity when the stir-frying level

increasing. Using the Heracles Neo ultra-fast gas phase electronic nose can quickly analyze the material basis of the “aroma”

components which produced during the HFG frying process.

Key words: Hordei Fructus Germinatus; odor; processing; ultra-fast gas phase electronic nose; chemometrics; aroma; furfural; furfuryl

alcohol; 3-methylbutanal; 2-methylbutanal; 2,3-butanedione; 2-ethyl-3,6-dimethylpyrazine
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Table 1 Sensation description and moisture information of HFG samples
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Table 2 Possible compounds and sensory description information in malt powders (MXT-5 column)
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Fig. 3 Chromatograms of malt powders in different frying levels
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R3 EFMATARULEDERIVCE (MXT-5 1)
Table 3 Peak area of possible compounds in malt powders (MXT-5 column)
s e i AR
S1 S2 S3 S4 S5 S6 S7 S8 S9 S10
1 8288.63 273683 504883 6811.33 505530 442750 764483 12617.63 14440.13 12856.13
2 1020981.97 225482.30 121539.40 68047.63 73289.03 46793.93 50568.97 56 934.90 71469.60 58 392.35
3 23824.67 15302.87 17823.27 16968.90 16851.50 23173.40 33923.50 39574.87 54582.20 54 352.42
4 - 12214.13 22365.87 1034190 4302.07 339347 370693 4343.80 5408.73 441451
5 - 10289.00 51508.53 110159.37 67491.93 49775.60 24607.17 13956.93 17248.17 18 006.89
6 - - - - - 504233 601170 511227 728260 777145
7 - - 3026.87 636480 449053 4070.17 581570 10011.30 16280.77 16018.71
8 - - - - 1769.20 6789.90 23917.83 37911.93 53184.57 62569.59
9 - 13126.57 89411.60 123750.77 29031.03 20710.57 12204.23 9463.20 12576.93 15103.42
10 - 10203.90 49132.00 98659.13 61236.07 53995.40 29861.67 15320.43 14787.33 14 958.60
11 - - - - 234573 697763 9688.63 543827 360530 4868.82
12 208193 323370 312060 247223 182050 176347 1903.43 166597 1873.07 154543
13 - - - - - 381400 7396.83 198147 - -
14 - - - - - 2242550 17772.63 16255.20 17 073.87 15070.20
15 - - - - - 4038.60 1639.33 - - -
16 - - - - - - - 2106.63 294583 1550.07
17 - - - - - 405450 405353 1606.85 2882.73 2595.02
18 - - - - - - - 1109.19 1709.10 1558.73
“= TR <1000 BAK H

“—” peak area < 1000 or not detected
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