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Abstract: Objective A reactive headspace system was designed, including a reactive headspace bottle of an plug-in reaction tank
and an auxiliary heating device, which was used to study the antioxidant activity of volatile oil in traditional Chinese medicine, the
methods of antioxidant activity evaluation and component analysis of volatile oil were established. Methods The auxiliary heating
device heats the bottom of the reactive headspace bottle and the infrared thermal imager studies the temperature distribution of the
reactive headspace bottle; the volatile oil enters the headspace and scavenges the free radical in the interpolation reaction tank; the
change of absorbance of free radical is measured by spectrophotometry; the changes of components before and after headspace

volatile oil removal reaction were determined by SPME-GC-MS to characterize the antioxidant components. Results The improved
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metal bath auxiliary heating device realizes the temperature difference between the sample area and the headspace more than 50 C,
so that the volatile oil can be quickly released into the headspace and avoid the thermal decomposition of free radicals. When the
dosage of Jinhua Qinggan Granule (JQG) was 1.50 g, the sample temperature was 90 °C, and the reaction time was 30 min, the free
radical scavenging rate of JQG’s volatile oil to the 2,2'-azino-bis(3-ethylbenzothiazoline-6-sulfonate) was 88.95% (n = 6, RSD =
1.91%); The RSD (n = 8) of the precision and repeatability of the established antioxidant activity evaluation method were 2.50% and
1.24%; the solid-phase microextraction needle was sampled in situ from above the headspace reaction tank, and 57 kinds of volatile
oils were identified by GC-MS analysis, including pinene, artemisinin, etc. among them, 35 kinds had a peak area reduction of more
than 30% before and after the removal reaction, accounting for 61.40% of the total volatile oils. Therefore, it is inferred that the
components with antioxidant activity are mainly terpenoids, aldehydes, ketones, phenolic acids and other compounds, mainly
including basilene a-asarone, etc. Conclusion The volatile oil of JQG has good antioxidant activity; the reactive headspace system
can complete the three reaction processes in a small closed reaction bottle in one step, including release, removal with free radical
and headspace microextraction injection of volatile oil; this method is rapid, efficient and reproducible, and it can be used to evaluate
the antioxidant activity and identify the active components of the volatile oil of traditional Chinese medicine.

Key words: reactive headspace system; SPME; GC-MS; Jinhua Qinggan Granules; volatile oil; antioxidant activity; free radical;

pinene; artemisinin; terpenoids; aldehydes and ketones; phenolic acid; basilene; a-asarone
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Fig. 1 Physical drawing (a) and structural diagram (b) of
headspace reaction bottle, and structural diagram of

reaction cell (¢)
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Fig. 2 Infrared thermogram of metal bath heated sample (a), disk heated sample (b), and water bath heated sample (c)
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Table 1 Effect of reaction temperature on scavenging radical

*3 HmAEXNBREFRERNZM

Table 3 Effect of dosage on scavenging radical

RIEIC WEHRE/% RSD/% | RE/C #E%Z/% RSD/%

FE 5 B /g TEBR3R/% RSD/%|#E i F /g TR #/% RSD/%

75 40.00 44.05 90 89.11 2.71
80 50.92 7.67 95 87.98 4.84
85 85.87 5.25

0.50 72.50  20.10 2.00 85.75 2.92
1.00 87.99 2.86 2.50 83.32 1.86
1.50 89.06 2.25
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Table 2 Effect of reaction time on scavenging radical

i) /min 7EBRR/% RSD/% | B 1Al/min {52 %/% RSD/%
5 1353 13.46 25 83.44 4.07
10 3203 13.19 30 88.76 2.52
15 48.74 7.68 35 89.57 5.44
20 71.20 4.85 40 89.02  12.46
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Table 4 Comparison of components of JQG before and after removal of volatile oil
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8 5.85 JianfEiMm-1(7),8- 202 BE —  BGEEE | 37 23.19 FHEH 100.00 FYERE
9 7.87 RIHEIE 53.11 38 2349 HHTEHE -
10 11.17 Jf7RE 52.15 39 2477 2,6- AT H-4-H -
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21 2436 BTN - 52 1891 2,5-—FEIECki-2,5- 30.74
22 20.05 3-FEA =k - JEWR A -
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29 3273 =+-bEE 57.08
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“=” indicates no change; relative reduction rate = (pre reaction area —post reaction area ) / pre reaction area
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Table5 Comparison between reactive headspace system and traditional method (n = 6)
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