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Analysis of Chemical Composition in Essential Oil of Zanthoxyli Pericarpium from
Different Producing Areas and Investigation of Antifungal Effect of

Zanthoxyli Pericarpium Essential Oil Solid Preparation
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[ Abstract] Objective: To extract essential oil of Zanthoxyli Pericarpium, to prepare Zanthoxyli
Pericarpium essential oil solid preparation and investigate its anti-fungal effect, in order to provide safe, green
and efficient fungicide for the storage of Chinese herbal medicine and food. Method: The essential oil of
Zanthoxyli Pericarpium was extracted by steam distillation method, gas chromatography-mass spectrometry
(GC-MS) was adopted to analyze the chemical compositions and their relative contents in essential oil of

Zanthoxyli Pericarpium from different producing areas, Agilent HP-5 capillary column was used for separation at
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programmed temperature (the initial temperature was 60 °C, kept for 2 min, then increased to 280 °C by 10 °C -
min”, kept for 5 min) , the scanning range was m/z 35-590. Zanthoxyli Pericarpium essential oil solid
preparation was prepared by nanomolecular sieve adsorption method, and its inhibitory effect on Aspergillus
flavus and its conidia was investigated. Ultra-high performance liquid chromatography-fluorescence detector
(UPLC-FLD) was used to analyze the inhibitory effect of Zanthoxyli Pericarpium essential oil solid preparation
on aflatoxin under the conditions of excitation wavelength of 360 nm and emission wavelength of 440 nm.
Result: The average extraction rate of essential oil in Zanthoxyli Pericarpium from four producing areas was
5.2%. (+)-Limonene, linalool and linalyl acetate were the main components of Zanthoxyli Pericarpium essential
oil from different producing areas. When the volume fraction of essential oil in the solid preparation was 0.1%,
the inhibition rate of the solid preparation on the conidia of 4. flavus was (16.414+8.89)% . When the volume
fraction of essential oil in the solid preparation was 0.2%, the inhibition rate for the growth of 4. flavus was
(8.11£2.70)% . When the volume fraction of essential oil in the solid preparation was 0.5%, the inhibition rate
for the growth of 4. flavus was (21.62+5.41)% , the inhibition rate for 4. flavus conidia was (45.43+5.67)% ,
and the inhibition effect for the aflatoxin could reach (90.47+12.77)%. Conclusion: There are some differences
in the chemical composition of essential oil of Zanthoxyli Pericarpium from different producing areas. Zanthoxyli
Pericarpium essential oil has a certain inhibitory effect on the formation of 4. flavus conidia and the production of
aflatoxin B,. It shows that Zanthoxyli Pericarpium essential oil can be developed into bacteriostatic preparation
and used in the storage of Chinese medicinal materials and food.
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Table 1 Chemical compositions and their relative contents in essential oil of Zanthoxyli Pericarpium from different producing areas %
I 5 te/min [iazg ] ¥R CAS % Y1 Y2 Y3 Y4
1 5.131 a-JE M a-pinene CoHyg 80-56-8 0.474 0.515 - -
2 5.266 3-#5 M 3-carene CoHyg 13466-78-9 1.825 4.354 - 0.942
3 5.93 B-’KJT 4 B-phellandrene CoHyg 555-10-2 5.296 6.089 - 4.993
4 5.991 B-TE M5 B-pinene C,oH,q 127-91-3 - 0.537 1.555 -
5 6.175 B-H H: 4 B-myrcene C,oHq 123-35-3 7.192 8.810 7.764 7.393
6 6.446 a-/K 74 a-phellandrene CHy, 99-83-2 0.742 1.595 - -
7 6.642 2-BE Jf 2-carene CoHy 554-61-0 2.466 2.709 - 2.362
8 6.863 (+)-F718 05 (+)-limonene CoH,q 5989-27-5 14.130 13.710 19.044 16.831
9 6.900 F2 il K eucalyptol C,H,,0 470-82-6 7.778 10.539 2.126 6.880
10 6.949 S22 -B-% ) trans-B-ocimene CoHy6 3779-61-1 2.729 4.813 1.274 1.868
11 7.121 B-% #) /s B-ocimene C,Hq 13877-91-3 1.807 2.362 1.345 1.540
12 7.330 y-#5 I 45 y-terpinene CoHy6 99-85-4 3.758 4.075 - 3.620
13 7.576 5t i ¥ isopulegol C,H,,0 89-79-2 0.526 0.423 1.632 -
14 7.809 4-EJfis 4-carene CH,q 29050-33-7 1.294 1.300 - 1.187
15 8.067 35 1 B linalool C,H,,0 78-70-6 10.168 3.483 22.121 11.694
16 8.460 55X -2~ 45 B cis-2-menthenol C,H,,0 29803-82-5 0.928 1.452 0.669 0.664
17 8.755 J2 3 -2~ 45 BE trans-2-menthenol C,H,,0 29803-81-4 0.382 0.531 - -
18 9.344 4-iHi 45 % terpinen-4-ol C,H,,0 562-74-3 7.909 8.737 0.691 7.826
19 9.578 o-#A B L-a-terpineol C,H,0 10482-56-1 4.226 4.000 4.145 4.346
20 9.700 S -5 M1 4 (- )-trans-isopiperitenol C,H,0 74410-00-7 - - 0.585 -
21 9.811 23X - faf B trans-piperitol C,H,0 16721-39-4 0.351 0.515 - -
22 10.020 J2 -7 B trans-carveol C,H,,0 1197-07-5 - - 1.990 -
23 10.032 F 16 5% nerol C,,H,,0 106-25-2 0.641 0.467 - 0.713
24 10.204  L-# 7B carveol C,H,0 99-48-9 - - 0.479 -
25 10.302 R T5 B K linalyl acetate C,,H,,0, 115-95-7 11.463 1.678 15.442 14.017
26 10.401 I geraniol C,,H,,0 106-24-1 1.253 - 2.609 1.596
27 10.474 #HEUER piperitone C,H,,0 89-81-6 0.803 1.609 - 0.581
28 11.703 LR FATHTR a-terpinyl acetate C,H,,0, 80-26-2 2.779 3.555 1.371 2.391
29 11.825 T 7 £ ik nerol acetate C,H,,0, 141-12-8 0.830 - 1.077 1.099
30 12.071 L T3 7 W ik geranyl acetate C,H,,0, 105-87-3 1.496 0.637 2.063 1.810
31 12.317 B 75 ¥ B-elemene CsH,, 515-13-9 0.718 1.835 - -
32 12.734 1-£ 1 ¥ 1-caryophyllene CsH,, 87-44-5 0.522 0.858 0.507 0.443
33 13.533 KA I D germacrene D CsH,, 23986-74-5 1.061 1.501 2.336 1.151
34 13.717 a4 % il a-muurolene CsH,, 31983-22-9 0.483 0.701 0.836 0.457
35 13.926 y-4< 22 il y-muurolene C,sH,, 30021-74-0 - 0.445 0.487 -
36 14.000 A-FEFS M A-cadinene C,sH,, 483-76-1 1.018 1.368 1.792 0.932
37 14.454 HE AL AL nerolidol CsH,,0 142-50-7 - - 1.004 -
38 14.859 Sk A1 174 caryophyllene oxide C,H,,0 1139-30-6 0.360 0.617 0.806 -
39 15.535 Fh A B T-cadinol CsH,0 5937-11-1 0.483 0.885 0.748 -
40 15.707 a-FE R B a-cadinol C,H,,0 481-34-5 0.584 1.122 0.818 0.545

TE Y L H N RLCHLAEAR 5 Y2, B3I LL 4 4B A5 Y3, DUIREL AR 5 Y4, B BOR LD LB AR
+ 157 -
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