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Extraction Process Optimization of Total Alkaloids Based on Simultaneous
Determination of Five Alkaloids in Strychnos nux—vomica L.

PAN Zihao, GU Wei, PENG Wei, PAN Yang
(School of Pharmacy , Nanjing University of Chinese Medicine , Nanjing 210023, China)

Abstract: The RP-HPLC analysis of was performed on a Merck C18 column (4.6x250 mm,5 pm)
for simultaneous determination of the contents of five alkaloids (strychnine,brucine,strychnine N—
oxide ,brucine N-oxide and vomicine) in Strychnos nux—vomica L.. The mobile phase was a mixture
of acetonitrile (A) and aqueous (B),gradient elution,the flow rate was 1.0 mL/min,the detection
wavelength was at 260 nm,and the column temperature was at 35 °C. The linear range of
strychnine , brucine , strychnine N—-oxide ,brucine N—oxide and vomicine was 14.64~468.48 pg/ml.,
11.625~372.0 pg/ml.,0.555~17.76 pg/ml.,0.891~28.512 pg/mL and 2.5~80.0 pg/mlL,respectively.
The average recovery of these five alkaloids was 100.3% ,101.7% ,97.7% ,98.8% and 99.6% ,
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PAN Zihao,et al: Extraction Process Optimization of Total Alkaloids Based on Simultaneous

Determination of Five Alkaloids in Strychnos nux—vomica L.

respectively. With the total content of five alkaloids as the indexes,the extraction conditions of total
alkaloids from S. nux —vomica,such as solvent amounts,concentration and extraction times,were
optimized by Ly (3*) orthogonal experimental design. The optimal extraction process was heat reflux
extraction with 20-fold,70% acidic alcohol for 4 times,one hour for each time. Under this optimum
condition, the total content of the five alkaloids of the extraction was 3.633% . The RP-HPLC
method was simple,accurate and suitable for simultaneous determination of strychnine,brucine,
strychnine N —oxide,brucine N -oxide and vomicine of S. nux —vomica. The optimization of the

extraction process of the total alkaloids was more comprehensive and reliable because of the total

Research Article

content of the five alkaloids as the indicator.

Keywords :  Strychnos nux —vomica L., alkaloid, RP —-HPLC, extraction process, orthogonal

experimental design
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Table 1 Results of investigation of linear relationship

n=6
S y=14 209 130x+78 142 0.999 8  14.64~468.48
B y=11 263 979x+42 436 0.999 9 11.625~372.0
SNO y=16 224 039x+3 435 0.999 8  0.555~17.76
BNO y=15 176 726x+5 661 09999 0.891~28.512
A y=16 039 356x+13 425 0.999 6 2.5~80.0
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Table 2 Results of recovery rate test

n=6

54 R T 2%
S 100.3 1.74
B 101.7 2.18
SNO 97.7 3.25
BNO 98.8 3.16
A% 99.6 2.52
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Table 3 Results of different extract solvents

n=3
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R 2 BEvE 1467 1.054 0.013 0.014 0.087 2.634
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Table 5 Results of orthogonal test

S HL41

i IR
5380 %

1 12 90% 2 2.360
2 16 90% 3 2.531
3 20 90% 4 3.420
4 12 70% 3 2.800
5 16 70% 4 3.597
6 20 70% 2 2957
7 12 50% 4 3.065
8 16 50% 2 2.757
9 20 50% 3 3.451

i1 2742 2.770 2.691

B2 2962 3.118 2.927

W3 3276 3.091 3.361

e 22 0.534 0.348 0.670

x6 HENWE

Table 6 Analysis of variance

=

A 0.224 2 1.836 19.000 e
B 0.432 2 3.549 19.000 ¥
@ 0.691 2 5.664 19.000 ¥
R 0.122 2 - -
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Table 7 Results of verification test

;,f;,n@/ TR TR EU% | RSDI%
1 3.685
2 3.614 3.633 1.02
3 3.619
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