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Optimization of Ultrasonic Wave-enzymes Extraction Technology for
Chelerythrine and Its 6-Alkoxy Derivatives from Zanthoxyli Radix

LU Shi-hui®, LIN Yao, CHEN Ran, LU Hong-mei
( Science Experiment Center, School of Pharmacy, Youjiang Medical
University for Nationalities, Baise 533000, China)

[ Abstract | Objective: To optimize technological conditions of ultrasonic wave-enzymes extraction for
chelerythrine and its 6-alkoxy derivatives from Zanthoxyli Radix. Method: HPLC was employed to determine
contents of chelerythrine and its 6-alkoxy derivatives with mobile phase of acetonitrile-water-phosphoric acid-
triethylamine (25:75:0.2:0.25) and detection wavelength at 284 nm. Orthogonal test and single factor tests were
adopted to optimize extraction process of chelerythrine and its 6-alkoxy derivatives from Zanthoxyli Radix. Result;
The optimal process was as follows; pretreated Zanthoxyli Radix powder with cellulase (1:250) and pectinase
(1:250) for 30 min in 3. 7 times volume of acetic acid-sodium acetate buffer (pH 5) at ambient temperature ( =30
°C ), and then extracted 3 times by ultrasonic-wave (250 W) with 40% ethanol ( containing 0. 5% hydrochloric
acid) as solvent, extracted 18 min with 6 times solvent at the first time, extracted 15 min with 3 times solvent at
the second time, extracted 12 min with 3 times solvent at the third time. The extraction rate of chelerythrine and
its 6-alkoxy derivatives was 90.5% . Conclusion: This optimized process can improve economical benefit and
efficiency, save energy and time, which provides experimental base for industrial production of chelerythrine from
Zanthoxyli Radix.
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Fig. 1 HPLC of Zanthoxyli Radix extract
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Table 1 Orthogonal test analysis of ultrasonic-wave assisted
extraction for chelerythrine and its 6-alkoxy derivatives from

Zanthoxyli Radix

No, ABRBOEC BIE - CHORINE D R
28 /W /1 (ZH) /%
1 1 150 12 1 64.3
2 1 200 15 2 73.2
3 1 250 18 3 80.8
4 2 150 15 3 75.4
5 2 200 18 1 85.7
6 2 250 12 2 80.8
7 3 150 18 2 82.7
8 3 200 12 3 84.1
9 3 250 15 1 94.2

x2 BERRIZHESW
Table 2 Variance analysis of extraction rate of chelerythrine and its

6-alkoxy derivatives

5 2 K SS F P
A 305.01 32.52 <0.05
B 189.31 20.18 <0.05
C 69.55 7.41 >0.05
D(iR%) 9.38

W Fy 05(2,2) =19.00,
S35 18,15 ,12 min, 3 g 2 5 Uk 3 B B A |
A ] 6
3 BERIENEASARNEFARXIAEKRERE

Table 3 Concentration of chelerythrine in Zanthoxyli Radix extract

at different time of ultrasonic-wave assisted extraction mg-L~!
R A /min 551 RAREL 52 R 553 WAL

3 224 174 96

6 438 358 188

9 641 521 286

12 818 604 323

15 903 646 328

18 967 642 324
21 973 645 330
24 969 647 327
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