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Research progress in the application of headspace gas chromatography-ion
mobility spectrometry in the analysis of agricultural product flavors
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ABSTRACT: Headspace gas chromatography-ion mobility spectrometry (HS-GC-IMS) can accurately identify and
quantify volatile organic compounds (VOCs) in agricultural products. Benefiting from its advantages such as fast
response, high sensitivity, simple operation and low cost, HS-GC-IMS has developed rapidly in the field of flavor
analysis of agricultural products. This paper systematically expounded the working principle of HS-GC-IMS and the
feature extraction methods of its fingerprint profiles, and reviewed the application progress of this technology in

common agricultural products including alcoholic beverages, fruits and vegetables, tea, oils and fats, dairy products
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and honey. It focused on research directions such as the classification and adulteration identification of agricultural

products, the dynamic changes of volatile metabolites during processing and storage, the evaluation of freshness and

spoilage and the traceability of off-flavors, and forecasted its future development trends. In summary, HS-GC-IMS

has broad application potential in the research on the flavor of agricultural products. It can provide efficient and

reliable analytical methods for the quality evaluation, quality control and flavor mechanism analysis of agricultural

products, and is of great significance for promoting the innovation of agricultural product quality detection

technologies and the high-quality development of the industry.

KEY WORDS: headspace gas chromatography-ion mobility spectrometry; volatile organic compounds; working

principle; agricultural products; development direction
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Fig.1 Basic structure and detection principle of IMS!'"!
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Table 1 Differences in technical parameters of GC-IMS in flavor analysis of agricultural products

Silli F47 255 5 R Vlli A7 A= [ 925 Y e
WoExt % ke B FEIRET BB SRR 2
°C (mL/min) SCHik
. DB-WAX (30 mx0.32 mm, WA 40 °CLRFF 3 min, LA 8 °C/min I % 60 180 [16]
0.25 um) 200 °C, {#4F 5 min
g HP-5MS (30 mx0.25 mm, VILATEBE 40 °CEFF 2 min, L5 °C/min F} & 45 150 [27]
- 0.25 um) 250 °C, 1#FF 5 min
- § WILRIRE 35 °C{#+F 2 min, LA 6 °C/min F+
oty HP-INNOWAX (30 mx0.25 mm, AL 35 °CHRFF 2 min, 1L 50 160 28]
0.25 pm) %220 °C, f#FF 4 min
g DB-5MS (30 mx0.25 mm, WILAIRIE 40 °CI£3% 1 min, LA 4 °C/min J} & 45 140 [29]
0.25 um) 180 °C, {#+F 3 min
- HP-WAX (30 mx0.25 mm, Bl 38 °CHREF 3 min, A7 °C/min T3 55 170 [30]
- 0.25 pm) 210 °C, £#FF 5 min
R SE-54 (30 mx0.32 025 um) WG IEE 50 °CLAEE 2 min, LA 10 °C/min F 6 200 B3]
- m . mm. . m
D= B % 230 °C, {#4% 6 min
S DB-WAX (30 mx0.25 mm, BIHEWSE 40 °CHREF 2 min, L) 5 °C/min JH 5 50 150 (32]
0.25 pum) 200 °C, f£+F 4 min
e HP-5 (30 mx0.25 025 um) WIEHIREE 35 °CLR4F 3 min, LA 8 °C/min F+ 55 10 [33]
i& - m . mm. . m
s %220 °C, {145 5 min
IIGTRE 45 °CRFF 2 min, L) 6 °C/min T2
£ 4] DB-5 (30 mx0.25 mm, 0.25 ym) BVRHE 45 LRSS 2 min min ] 48 160 [34]

190 °C, {#4F 3 min
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Table 2 Some applications of GC-IMS in food flavor analysis
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B E
W% | AIE HS-GC-IMS., PCA. LDA Fl KNN AT LLFFE L F NMR [ 4 2 R 5 A i 4 78 T2 [35]
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