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Abstract: [Objective] This study aimed to investigate the composition, antioxidant properties, and stability of the essential oil extracts
from Zanthoxylum armatum DC. [ Methods] Essential oil was extracted using supercritical CO, extraction (SFE-CO,) and steam distillation
(HD). Gas chromatography-mass spectrometry (GC-MS) was employed to analyze the chemical composition of the oils. Antioxidant activity
was evaluated using DPPH and ABTS free radical scavenging assays. Additionally, the effects of pH, temperature, preservatives, and
sweeteners on the antioxidant activity of the essential oil were assessed. [ Results] GC-MS analysis revealed that alcohols and olefins were
the primary components of the essential oils. Both extraction methods yielded oils with strong antioxidant properties. The half-maximal
inhibition concentration (ICs,) for ABTS radicals was 0.248 mg/mL for SFE-CO, and 0.580 mg/mL for HD, while for DPPH radicals, the
ICs, values were 4.620 mg/mL and 8.920 mg/mL. Variations in pH values, temperature, preservatives and sweeteners influenced the
antioxidant activity of the oils. [Conclusion] The chemical composition of essential oils differs based on the extraction method, but both
demonstrate strong antioxidant activity and stability under certain conditions. These findings suggest that Z. armatum essential oils could
serve as a promising natural source of antioxidants.
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Table 1 The analysis results of of Z. armatum essential oils by GC-MS
iy e sy EOTRR ) e s RRARN
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I 136.23  8.57 7.70 27 a-FNTHE 204.35 1.06 0.93
2 p-IRME 136.23  0.86 1.23 28 AEAE IR 254.40 — 0.10
3 p-AHG 13623 3.17 1.47 29 FHTREE 152.23 0.61 0.15
4 E 136.23  0.74 0.69 30 a-JRM 204.35 1.31 4.73
5 ki 136.23  13.39 9.64 31 ke 254.49 — 0.16
6 p-AfEiE 13420  1.89 0.83 32 A-FERAIE 204.35 0.71 0.64
7 B 13623 0.53 0.13 33 MIEREE 222.37 0.25 0.44
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9 pB-MiAH T 15223 0.57 1.91 35 Ry 220.35 1.95 0.69
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15 1, 2-HE 4Nkt 240.42  0.55 0.24 41 Rkl 228.41 — 0.36
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27



28

E Al 33 FUNDAMENTAL RESEARCH

i

Intensity(x 10° mAU)
o~

] m VS
0 L L L L L L J
5 10 15 20 25 30
PR R s
Retention time/min

(a) HD

BEE 278 83 | 2024 5 12 A | AR5V

] w L W
T T T 1

F
Intensity( x 10° mAU)
T

[=]
T

L L L L ]

5 10 15 20 25 30
TRE IR

Retention time/min

(b) SFE-CO,

B 1 WA RRBRGA T RREL N E ST E#ER

Figure 1

22 MHEMEZBRELES

H P12 W], A A 0 vk B Y TR, 3 R O ) Bt e Ak
T M L R R 52 GF A G, SFE-CO, HD Jir 15 #5 & il
YA 2 CXF ABTS H 1 3 (19 2= 410 i J5 it e i (1, f6)
4% ) 9 0.248,0.580, 0.141 mg/mL; % DPPH [ Hi % fy
ICs, 1 43 31 J3 4.620, 8.920, 0.326 mg/mL. 77 I 76 4l 4%
R R R R R IR O IR SE R s A

100

S
Scavenging rate/%
=N
=)

T

—a— SFE-CO,
—e— HD
20 —— v,

Il Il Il Il J
0.0 0.4 0.8 12 1.6 2.0
P e
Concentration/(mg * mL™)

(a) ABTSH HI%:

Total ion chromatograms of the essential oil extracted from Z. armatum by two methods

Yo 143, A S T R A 32y vl LA FE B 1k
AR E AR R, F A A AT ) AR R A IR
Sk & A, BLIE ME AT RE 2 EI) L fh ok B 4y T A
W SFE-CO, # & i v 05 B B2 A B0 L 2 MR 5 A
fis 4% K & B F HD 1Y, il 4 SFE-CO, 1% % i 19 Ht %1k
WM HD M TSR . 25 b, B R AT I B BUE i B
b S AT T

100
80
60

40

EIERERS
Scavenging rate/%

20

Il Il
0 5 10 15 20 25
Jote ik
Concentration/(mg * mL™)

(b) DPPHH %

B2 #rehieARaE L xF ABTS A & 4= DPPH A & K9 7§ ik Ak
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