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HS-SPME-GC-MS Analysis on Volatile Components in Crude and
Stir-fried Products of Garden Balsam Seed
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Hubei University of Chinese Medicine, Wuhan 430065, China)

[ Abstract | Objective; To analyze and compare the volatile components in crude and stir-fried products
of Garden Balsam Seed, lay foundation for further study of pharmacological activity, investigate the effects of
processing on the composition and relative content of volatile components in Garden Balsam Seed, and provide
scientific basis for the clinical application of this herb. Method: Headspace solid phase microextraction ( HS-
SPME) combined with gas chromatography-mass spectrometry ( GC-MS) ( HS-SPME-GC-MS) was used to extract,
analyze and identify the volatile components in crude and stir-fried products of Garden Balsam Seed. The mass
fraction of each component was calculated by area normalization method. Result: A total of 49 chemical
components were identified, mainly including aldehyde compounds, alcohol compounds and terpene compounds. 37
chromatographic peaks were isolated from the volatile compounds of crude Garden Balsam Seed, among which 30
chemical components were identified, accounting for 85. 5% of the total volatile components; 30 chromatographic

peaks were isolated from the volatile compounds of processed products, among which 24 chemical components were
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identified, accounting for 90. 57% of the total volatile components. Conclusion: The compositions and contents of
volatile compounds have great changes after the stir-frying of Garden Balsam Seed, and after stir-frying, the Garden
Balsam Seed has higher application values in flavor and food industry. However, there is little change in
pharmacological effects after stir-frying of Garden Balsam Seed. This study provides a material basis for the further

study of pharmacological action and mechanism before and after stir-frying of Garden Balsam Seed, and provide

reference for its clinical application.
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Table 1 Volatile components of acute seed and fried products
JB i 53 K/ %
= tg/min L&Y 5 F 3
He il I8 il i
1 0.77 N propanal C;HO 2. 11 -
2 0. 88 5 T 2-methylpropanal C,H;0 - 2.89
3 1,20 5:JEE 3-methylbutyraldehyde CsH,,0 - 5.35
4 1.40  1-JR#5-3-8% 1-penten-3-ol C,H,,0 3.51 4.17
5 1.87 - 2T B 3-methyl-2-butenal CsH 0 2.01 2.42
6 1.90 3 ,4-— 4 -2H-NLWH 3 ,4-dihydro-2H-pyran CsH 0 0.87 -
7 2.03 R -2- AR trans-2-pentenal C,Hy0 - 1.98
8 2.27  1-%BE 1-pentanol C,H,,0 1.32 2.30
9 2.61 TE C [ hexanal CeH,,0 11. 15 8. 89
10 2.96  3-H4K-1,2-75 /% 3-methoxy-1 ,2-propanediol C,H,,0, - 1.58
11 3.10  2-F LML methyl-pyrazine CsHgN, 2.56 -
12 3.23 2-F B2 - M B 2-methyl-2-pentenal CeH,,0O _ 4. 46
13 3.38 MR furfural CH,0, - 4.18
14 4.34 1E T % 1-butanol C4H,,0 1. 14 -
15 4.35 1-C 4 1-hexene CeHy, - 2.90
16 4.72 Hifiil 2-pentadecanone 6,10 , 14-trimethyl- CsHy O - 1. 64
17 4.94 5 TR 2-methylpropanal C,H,0 - 1.90
18 5.41 2,5- Lk E 2 ,5-dimethyl pyrazine CeHgN, 2.17 9. 46
19 5.90 a-JE M a-pinene CioHyg 1.63 =
20 5,92 (E,E,E)2,4,6-5 =45 (E,E,E)-2,4,6-octatriene CeH,, - 1.92
21 6.43  2-2H% bicyclo[ 2. 2. 1] hept-2-ene, 1,7 ,7-trimethyl- CoH - 0.74
22 7.09 M S K B cyclohexanecarboxaldehyde C,H,,0 0. 90 -
23 7.25  JEIEE benzaldehyde C,H,0 - 1.16
24 7.52  B-KJEH B-phellandrene CroHyg 3.01 -
25 8.24 2,2,4,6,6-TLH B Pibe 2,2 ,4,6,6-pentamethyl-heptane C,Hy - 0. 69
26 8. 44 A EEMG myrcene CioHye 2.68 -
27 8.49  2-iF MILUKIE 2-pentylfuran CoH,, 0 - 4.35
28 9.01 KA [3.3.1]F--2-f% bicyclo[ 3. 3. 1 ]nonan-2-ol CyH, 0 - 7.28
29 9.44  (E,E)-2,4-B “JSEE trans,trans-2 4-heptadienal C,H,0 2.14 -
30 9.82 7,7- W 2T FIEE B[ 2.2, 1] B4 bieyelo[ 2. 2. 1] heptane,7,7-dimethyl- €, H 4.35 -
2-methylene-
31 9.87 D-#7 ¥ 4% D-limonene CoHyg - 15. 65
32 11,05 (18)-( +)-3-#4 (15)-3,7 ,7-wrimethylbicyclo[ 4. 1. 0] hepl-3-cne CroHyg 5.78 -
33 11.07 JeiE-a-JE K (1S)-( - ) -a-pinene CioHye - 1.96
34 11.57 Jz Wi % cyclohexene ,4-methylene-1-( 1-methylethyl) - CioHyg 0.79 -
35 11.70  3,5-3% " Js-2-f 3,5-octadien-2-one C4H,,0 0.98 -
36 11.96 2,5-Z 1 BE-3-2, F Mk % pyrazine,3-ethyl-2,5-dimethyl- CgH|,N, - 1.35
37 12,12 4-E 85 4-carene CoHyg 4.75 _
38 12. 66 [1S-(la,4a,50) 1-4-H 3-1-(1-F 3 2, 3) Z3F[3.1.0] C %%-3-d thujone CoH,s0 2.44 -
39 12.83 T nonanal CyH 50 4.54 _
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