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Simultaneous determination of four constituents in Zigyphi Spinosae Semen by
ASE-CAD
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Abstract: Objective To establish an accelerated solvent extraction (ASE)-charged aerosol detector (CAD) method for simultaneous
detection of jujuboside A, jujuboside B, spinosin, and betulinic acid in Zizyphi Spinosae Semen. Methods The orthogonal design was
applied to optimize the extraction parameters of the ASE system. The target compounds were detected by HPLC-CAD with the
parameters as follow: Thermo Syncronis Cig (100 mm x 3 mm, 3 pm) column, a gradient elution program with acetonitrile-water as
mobile phase at a flow rate of 0.5 mL/min, the column temperature was kept at 40 °C. Detector was Corona Ultra CAD with 35 °C of
nebulization temperature. Results Optimization of the ASE parameters with orthogonal design greatly improved the extraction
efficiency; All the target compounds could be simultaneously determined in a single run. Good linear relationships (0.998 3—0.999 6)
and high relative recoveries were 98.46%—102.02%. Conclusion The method is rapid, simple, accurate, and thus could be used for
the quality control of Zizyphi Spinosae Semen.
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Fig. 1 HPLC spectrogram of reference substances (A) and
sample (B)
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Table 1 Regression equations and linear ranges of four

active analytes

%N E Ry 7 2k /ug
A B A Y=1.1941X+00840 0.9983 0.1672~0.8360
A BB Y=1.8435X40.12350.9996 0.203 5~1.0176

W i % Y=2.394 6 X+0.14820.9992 0.189 2~0.946 1
FIHENR R Y=8.536 5 X+0.54770.9990 0.170 9~0.854 4
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Table 2 L, (3%) Orthogonal experimental design

Brgi RO AL 3. HIEAZRE AR W, S5
PRI IR ZEAK T, S M ZEHOSCR RS MEK G

- SES W (A FRAZEIUN T (B, fEFXKE (O).
. B/min Ik S TR A3 T U % R A YU R T
| <0 P : I #1% 4% ASE HAHUSCAT A AU EE 100 C, #A
) 100 q ) AHIFA] 8 min, fEFAAEHL 1 K.
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Table 3 Analysis of orthogonal test results
b e SN (mgg !
by WRS A B C Tepr mAaiA @%Lééi) BT B
1 1 1 1 3364 2.828 1.595 0.87 8.657
2 1 2 3 3372 2.832 1.601 0.94 8.745
3 1 3 2 3368 2.83 1.598 1.06 8.856
4 2 1 3 3.388 2.847 1.617 1.073 8.925
5 2 2 2 3391 2.859 1.627 1.108 8.985
6 2 3 1 3.393 2.858 1.628 1.076 8.955
7 3 1 2 3374 2.834 1.602 0.986 8.796
8 3 2 1 3.386 2.844 1.611 1.112 8.953
9 3 3 3 3.384 2.846 1.615 1.031 8.876
Wi & k; 3368 3375 3.381
k; 3391 338 3378
ks 3381 3382 3381
R 0.023  0.008 0.004
TRAEH A k; 2.830 2.836 2.843
k; 2.855 2845 2.841
ks 2.841 2845 2.842
R 0.025 0.009 0.002
MRA 21 B k; 1598  1.605 1.611
k; 1624 1613  1.609
ks 1609 1614 1611
R 0.026 0.009 0.002
SR ky 0.957 0976 1.019
k; 1.086  1.053  1.051
ks 1.043 1056 1.015
R 0.129 0.079 0.037
4 RS B k; 8753 8793 8.855
k; 8.955 8894 8.879
ks 8.875 8.896 8.849
R 0202 0.103 0.030

¥ “227 TR (HEZGHL) 2015 R ER A
TN 7l R Va0 % B 7 4
AT OTINE, B2 FOTES RN L AT ¢

Koler, W ¢ 2%, Frfs ¢ <<t (df) 0.05=1.833,
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Table 4 Comparison of different extraction methods for 10 batches of samples
e i B ki 25/ % T2 A% TR~ 21T B/% FHEAR IR % 4 Flpss /%
7t ASE RSD Zjillt ASE RSD Zjil ASE RSD #Zj#ii  ASE RSD Zjlii ASE RSD

1508015 3398 3391 0.1 2825 2859 0.8 1.611 1.627 0.7 1.031 1.068 2.5 8.865 8.945 0.6
1511018 2.638 2.651 03 1218 1225 04 0901 0928 2.1 0.542 0.527 2.0 5299 5331 04
150401 1.211 1228 1.0 0.887 0865 1.8 1.033 1.042 0.6 0.862 0.885 1.9 3993 4.020 0.5
150802 1.685 1.673 05 0955 0992 27 1247 1225 13 0708 0.719 1.1 4595 4.609 0.2
151110 0988 0995 05 1528 1.542 0.6 1.048 1.006 29 0983 0962 1.5 4547 4505 0.7
1511003 1479 1492 06 1647 1639 03 0.835 0843 0.7 1.069 1.116 3.0 5.030 5.090 0.8
151008 1.391 1382 05 2.066 2044 08 0.653 0662 1.0 0912 0897 1.2 5.022 4985 0.5
151112 1.011 1.004 05 0.725 0.736 1.1 1.022 1.038 1.1 0.671 0.692 22 3.429 3470 0.8
1508003 1.901 1925 09 1869 1882 05 1281 1.263 1.0 1228 1.194 2.0 6279 6.264 0.2
151003 2789 2783 0.2 1372 1385 0.7 1.528 1.542 0.6 0.859 0874 1.2 6.548 6.584 04
{8 0.993 0.979 0.990 0.941 0.978
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