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Variance Analysis on the Chemical Constitutes of Different Extracts from Aconitum Soongaricum Stapf.

WEI Yingl, LIU Jiaol’z, LEI Junl, ZHANG Fanl*, SUN Yun3*(1ASchool of Pharmacy, North Sichuan Medical College,
Nanchong 637007, China; 2.Chengdu Fifth People’s Hospital, Chengdu 611130, China; 3.Traditional Chinese Medicine
Department, Xinjiang Medical University, Urumqi 830011, China)

ABSTRACT: OBJECTIVE To establish an HPLC method for simultaneously analyzing the alkaloids in Aconitum
soongaricum Stapf, and study the chemical differences between ethyl acetate extract and ethanol extract. METHODS The
separation was performed on an Agilent TC-C;g(2) column (250 mmX4.6 mm, 5 um), and the mobile phase consisted of 0.3%
phosphoric acid water (A)-acetonitrile (B) in gradient mode (0—12 min, 10%—16% B; 12—30 min, 16%—35% B; 30—40 min,
35%—45% B; 40-45 min, 45% B) at the flow rate of 1.0 mL-min~'. The detection wavelength was 235 nm, while the column
temperature was 35 C and the injection volume was 20 pL. RESULTS All the alkaloids could be separated completely within
45 min, and the regression equation showed good liner relationship between the peak area and the content of each compound.
The ethyl acetate extract contained four alkaloids including hypaconitine, lappaconitine, benzoylaconine and aconitine, while
ethanol extract contained five alkaloids including songorine, benzoylaconine, aconitine, bulleyaconitine A and 3-deoxy-aconitine,
and the contents of above alkaloids were 1-130 mg-g~'. Results showed that there were significant differences between the two
parts. CONCLUSION This method is simple, accurate, and reproducible, and is suitable for the quality control of Aconitum
soongaricum, and can be used for quantitative analysis of other Aconitum crude medicines.
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Fig.1 HPLC chromatograms

A-blank; B-reference substance solution A;; C-sample solution;
1-hypaconitine; 2—lappaconitine; 3—benzoylaconine; 4—aconitine.
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Fig.2 HPLC chromatograms
A-blank; B-reference substance solution B;; C-sample solution;
1-songorine; 2-benzoylaconine; 3-aconitine; 4-bulleyaconitine A;
5-3-deoxyaconitine.
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Tab. 1 Linear range, regression equation and correlation
coefficient of components in ethyl acetate extract (n=6)

2Ry LM TE Fl/ng EYEpp r
IR K S, 11.844~592.200  Y=327.7X+12.8 0.999 2
YR 4.635~231.780  Y=2 681.6X+39.6 0.999 0
B KL 0.671~33.540 Y=1539.1X+16.2 0.999 0
5 358 0.337~16.868 Y=437.8X+5.81 0.999 1
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Tab. 2 Linear range, regression equation and correlation
coefficient of components in ethanol extract

2 By MV /g [E] )= 77 r
KRR 5.025~251.240 Y=473.8X+3.67 0.999 1
BB LJE, 0.671~33.540 Y=1259.1X+15.8  0.999 1
5 3L 0.337~16.868 Y=1659.2X+24.5  0.999 3
TR 0.108 4~5.422 Y=683.2X+8.46 0.999 4
3- i S S 0.325~16.268 Y=683.2X+8.46 0.999 0
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R3 LR OERBEALAE R R K 5 55 R (n=6)
Tab. 3 Results of recovery tests of components in ethyl
acetate extract(n=0)

R4 LERFEAL A0 EKE KD R (n=6)
Tab. 4 Results of recovery tests of components in ethanol
extract(n=6)

o FEfE AE/  WIEE/ Bk PR RSD/% o FE A IINE/ AR/ B/ FE RSD/
H/mg mg mg % W 2E/% H/mg mg mg % W% %
14.802  14.809  29.196 97.18 6.241 6.255 12.291 96.72
14789 14.809  29.095  96.61 6238 0255 12113 93.93

s Sem 6240 6.255 12210 95.45

5% 14818 14809  29.151 9679 RA 9394 192

SR 95.45 1.65 brd 6.235 6.255 12.042 9283

g 14810 14809 28671  93.60

g 6.238 6.255 12017 9239
14.801  14.809  28.724  94.02 6.237 6.255 12010 92.29
14.813 14.809 28.817 94.56 0.833 0.835 1.651 97.94
5792 5795  11.124  92.00 g 0.833 0.835 1.635  96.09
ki 0.833 0.835 1.617  93.90
5787 5795 11354 96.06 ﬁiﬂ% 9557 17
K 0.832 0.835 1.641 96.84
st 5799 5795 11405  96.75 W
! 94.21 2.16 0.833 0.835 1.618  94.04
& 5796 5795 11268  94.43
0.833 0.835 1.623  94.66
5792 5795  11.258  94.32 YIS 0220 ", B
5.796 5795 11113 9174 0.419 0.420 0.826  96.95
0.829  0.839 1.642  96.94 3. 0419 0.420 0.833  98.58
9570  1.78
0828 0839 1630 95.60 1, 0.419 0.420 0.817  94.84

7 H

g 0830 0839 645 9720 0.419 0.420 0.814  94.08

o 95.33 1.58 0.419 0.420 0.819 9529

RIE 0829 0839 1.621 9439

i 0.135 0.135 0263 9526
0.829  0.839 1613 93.50

0.135 0.135 0259  92.13
0.829  0.839 1.621 9437 #0135 0.135 0260 9284
9452 1.86
0417 0417 0803  92.61 FH#&E 0135 0.135 0262 9439
0416 0417 0.808 93.90 0.135 0.135 0.265 96.57
. 0417 0417 0807 9346 0.1 i 0264~ 95.99
W 93.58 1.84 0.510 0.511 1.009 97.67
g 0417 0417 0817 9591
0.510 0.511 0.98  93.23
0417 0417 079  90.94 s
iﬁz 0.510 0.511 0985 9291 9487 184
5
0417~ 0417 0812 94.70 . 0.509 0.511 0994  94.84
KA
0.510 0.511 0.994  94.79
W5 HE B R AT 1 E TR FEEKN
B AL EC S I o S0 R S SO

CLl 25 5 1) SRR U (AR SR R 28 F 5 S iRl
B 3eml. B H R 3-PA L KT & =508
6.255, 0.835, 0.420, 0.135 F10.511 mg)Fdhit 6
By, BB 114 mg, 45 G % 0 N TR & 50 BE S
(5% 5o R S IR 43 A 6.255, 0.835, 0.420, 0.135
0511 mg-mL™")1 mL, #% “2.1.2” T F 75 %44
B AR, He “2.2.17 TR (R &R E B
THE R, 2R IR 4.
23 FEmEENE

PR 2R 4 BR BR BL ) A 2B 4R L) %
110 mg, FEHEME, % “2.1.27 TR J7 ik &4t
WA, TUK 235 nm &b W5E, HHESE, 4
RS,
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Tab. 5 The contents of alkaloids from different extracts in

A. soongaricum(n=3) mg-g’
o e w5k wmE O RWEE HL 34
s e o M 135 T
BB MR SRR R 5L
Z ﬁl =t
?ﬁ‘ ;EH — 130.888 51.215  7.325 3.684 — -
AL
ZEEHRAL 54.868  — - 14.188 45.985 1.184 3.553
e oRpREERNTEER.
Note: the symbol “~" showed that the contents were below quantification
limit.
3 iR

IR A RRN], HEVE IR Sk LR LR TR AT
fr 5 ZRE SR BGRAL A B, 35955 A R I 5 S R e
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