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Determination of 6 Different Alkaloids in Processed Aconiti Lateralis

Radix from Fuzi Lizhong Wan
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( The Institute of Basic Theory of Chinese Medicine, China Academy of Chinese Medical
Sciences , Beijing 100700, China)

[ Abstract ] Objective; To establish a HPLC-QQQ-MS method for simultaneous determination of six
alkaloids in processed Aconiti Lateralis Radix Praeparaia from Fuzi Lizhong Wan. Method: Thermo Accucore
column (2.1 mm x 100 mm, 2.6 wm) was adopted and eluted with mobile phase of 0. 1% formic acid in water-
0.1% formic acid in acetonitrile, with a flow rate at 0. 3 mL-min ~'. The column temperature was set at 30 C.
The detection was accomplished in the positive ionization mode with scanning viaelectrospray ionization (ESI) , the
scanning mode was multiple-reaction monitoring ( MRM ). According to the quantitative analysis, the ions were
benzoylmesaconine m/z 105. 0, benzoylaconitine m/z 105. 0, benzoylhypaconitine m/z 542. 3, mesaconitine m/z
572.3, aconitine m/z 586.3 and hypaconitine m/z 556.3. Result; Benzoylmesaconine, benzoylaconitine,
benzoylhypaconitine, mesaconitine, aconitine and hypaconitine had a good linearity in the ranges of 0. 184 80-
1.848 ng (r=0.999 6), 0.035 36-0.353 6 ng (r=0.999 6), 0.129 60-1.296 0 ng (r=0.999 8), 0.011 65-
0.116 5 ng (r =0.999 8), 0.002 95-0.029 5 ng (r =0.999 8), 0.036 96-0.369 6 ng (r =0.999 8),
respectively. The recoveries for the six analytes were between 91.93% and 106. 70% , with RSD less than 6% .
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Conclusion; This method is simple, accurate, sensitive and repeatable, and can be used to determine content of

alkaloids in processed Aconiti Lateralis Radix praeparaia from Fuzi Lizhong Wan.
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Lateralis Radix Praeparaia
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15% ~55%B;3 ~9 min,55% B;9 ~ 12 min,55% ~80%
B; 12~ 12.01 min, 80% ~ 100% B; 12.01 -~
13 min,100% B) , % # 0.3 mL-min ', £ & 30 °C,
[l S P o ol I = W O B N L
(EST) 49 4#% 77 2\ 22 I i 8+ M D A8E =0 ( MRM) |
SEWmEEFEELFE 1, THRAWE I L.
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Table 1 MRM information of 6 different alkaloids
o BT TET WRME e ﬁéﬁé’ﬁﬂﬂ
(m/z ) (m/z) /V /eV /min
2R g B 1 Sk 590.3 105 160 45 5.283
2K H 1 3k A 604.3 105 95 50 5.541
R EED ST 574.3  542.3 115 5. 665
B Sk b 632.2 572.3 100 6.052
3.7 646.3  586.3 105 6.287
EEPD I 616.3  556.3 115 6.292

- E

1 2 3 4
t/min

AL BRI B2 HYBE T Sk B8 C. 2R Y IBE % Sk DR BRI S 3k
B LGB 5 S B 5 B 5k b5 G R Sk

E1 MFEPALBFFR

Fig. 1 HPLC-QQQ-MS chromatograms of Fuzi Lizhong Wan

B S DA A P TG % Sk D L R PR B % Sk R L BT
B3R B S B K Sk BT B O R PR E
FEE 43 SRR 1 mL 3 0.462,0. 884,0. 324, 1. 456,
1.477,0.924 mg FYH I, A0 308 RE i il 45 o o0 S
B3R 6 A Xt B S A E TR 4 R

7

xR2 6MEYHASHERAE KMEER,LOD & LOQ
Table 2 LOD and LOQ value of 6 different alkaloids

#l %4 1 mL % 0.046 2,0.008 84,0.032 4,0.002
912,0. 000 738 5,0. 009 24 mg (17 & %t B8 5 A T .

2.3 IR W A

2.3.1 R#EHNMERE WK S BORE L 10 AL,
FRoE BT, BY /N IR AT, HZS 0.2 g MG ARE &
FHIEHIZ T, 20 3 mL, K % A £ ik 50
mL,25 °C DL R85 4P 30 min, 538, i1 8, VE W B
100 mL )i rp, I & OB W& 257 2 ~3 Ik,
W AEIE TR —=H A CEBE R E R EZE,
o). MW B W 10 mL, 40 °C DL 3 9]
W, 5% 0. 01 % $h e W BE s A OF 8 it 5% A 8] 5 mL
IS, 0.22 wm flCFL U8 R U8 O, B Sk Uk

RS
2.3.2 WA LA A W A UM A6 AL R A

i B2y 0. 050 g W% FRoE , B T HIEHIE b, 5
XA 2.3.1 WAL 3,

2.4 MR IR E g E R (LOQ) A il FR
(LOD) 43 5K % W B 2.2 T9 3R & %5 B L I8 W
2,4,6,8,10,20 wL #EFEMN A . DAUETHAL(Y) S A4k
b, BERE B (X, g) AR A B, 2 ) i o il 2, 15 R
T 2 Sk B AR P B % K A Y IR R 1 Sk e T 2
SR Sk B IR SR [l 05 T R B RV 8
Xof Bt R AN DR R, U W TR AR, YA MR L (S/N)
2%y 3,10 i), 13 LOD,LOQ, #iR L%k 2,

2.5 HWHMHMKEHEEL KHERR2.2 5N
TR A X BRI, 7R TR — H N 2e kR 6 Wk, A
FH 6 2 Sk B 4% HY I 1 S L 4 IR UK 12 Sk o
153 B 5 Sk B, Uk 5y Sk B g T AR B RSD 43 1
2.9% ,2.7% ,2.6% ,2.2% ,3.0% ,2. 4% , 78 H N
K2 B AT o O 2 W] — TR G 6 R U, TE 3
H A HERE 3 0k, 0045 248 HY I B 2 Sk B 4 HY I 2 3k
B A PR T K Sk BT Sk B L Sk B L K Sk e 0
AL RSD 4% %K 3.9% ,3.3% ,3.6% ,3.0% ,
3.9% ,3.4% ,3RW] H [ADKS % B R AT

2.6 EmEMERE  HUE - KREAMIKXH 2 0.2 g,6
By G B ARE , He2. 30 1T T J7 vk i A it

i %x mUEpy s r LN/ ng LOD/ng LOQ/ng
E = Y =19 396X +48.2 0.999 6 0.184 80 ~1.848 0 0. 000 26 0. 000 85
T RE N ) Y =25 060X +14. 133 0.999 6 0.035 36 ~0.353 6 0.000 16 0. 000 55
% FF R R 1 Sk B Y =23 439X +211.6 0.999 8 0.129 60 ~1.296 0 0. 000 04 0.000 12
FE T Y =12 843X +2.533 0.999 8 0.011 65 ~0.116 5 0. 000 07 0. 000 23
3 Y =18 746X +4.610 0.999 8 0.002 95 ~0.029 5 0. 000 01 0. 000 05
R 3k Y =22 151X +13. 467 0.999 8 0.036 96 ~0.369 6 0. 000 04 0. 000 14
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W, S o BEAT I, T A T I Sk e L A 1 Sk
il A P I 1 Sk BB % S e L B Sk i L Sk P
4 5 4y B4 Bk 48.160, 4. 611,5.353,5. 784,
1.183,14.740 pg-g ™', RSD 2% N 3.7% ,4.0% ,
3.2% ,3.4% ,3.8% ,3. 1% , 5 4 B3Rk, R W% D7 ¥
EEMRY

2.7 RoEEAR W REAMILHL 0.2 5,6
Uy RS ERRAE , H 2031 T F J7 % 1 4 AL I A 7
W AEH )R 0,2,4,6,8,10,12,24 h gERE, 4%
P BB S e Bl R R 5 S i P B K S R

R3 MWFEAAA 6 T YA ORI

Table 3 Results of recovery tests of six components in alkaloids

B3 Bk L 1 Sk Bl YR 1 Sk Bl 1 AL RSD 43 Ry
3.1% ,3.8% ,3.4% ,4.0% ,3.7% ,3.2% , {5 & %
R, R SIAWTE 24 h WERRE

2.8 [ HUE - RE ALY 0.1 g,9 1, 4
ERRAE S BRSO 3 FhAS [R) S5 2 v B 0% S PP
BT S B AR R T L S B L R R TR Sk B LR Sk
B2 S A RV 12 3k el Xt R O VG L 2. 3 T
7 A A IR T, TE LR R S R AT
HEATINE IR g 25 R LR 3,

2.9 EFREWE S HBCRRETT KT

gy FrbtdE/ g B g IMASE/ g M/ pg [l i 2%/ % 3 fE/ % RSD/%

b TR 0. 100 22 4. 827 3.696 8.211 91.57 95.11 3.3
0. 100 00 4.816 3.696 8.365 96. 01
0.100 13 4.822 3.696 8.435 97.74
0.100 22 4.827 4.620 9. 144 93.46 94.12 5.0
0.100 17 4. 824 4. 620 9.402 99. 08
0. 100 57 4.844 4.620 8.994 89.83
0.099 91 4.812 5.544 9. 864 91.13 94.57 4.5
0.099 72 4.803 5.544 9.976 93.32
0.099 95 4.814 5.544 10.316 99. 26

2R 1 Sk B 0.100 22 0. 462 0.374 0.873 109.9 106. 7 3.3
0. 100 00 0. 461 0.374 0. 863 107.5
0.100 13 0. 462 0.374 0. 847 103.0
0.100 22 0. 462 0. 468 0.913 96. 35 95. 06 3.0
0.100 17 0. 462 0. 468 0.891 91. 69
0. 100 57 0. 464 0. 468 0.918 97.07
0.099 91 0. 461 0.562 0.966 89.91 94.29 5.2
0.099 72 0. 460 0.562 0.984 93.27
0.099 95 0. 461 0.562 1. 020 99. 48

2R YR 1 Sk B 0.100 22 0.537 0.432 0.939 92.36 93.70 3.8
0. 100 00 0.535 0.432 0.926 89.35
0.100 13 0.536 0.432 0.957 96. 53
0.100 22 0.537 0. 540 1.034 91.48 96. 46 4.6
0.100 17 0.536 0. 540 1. 057 95.74
0.100 57 0.538 0. 540 1.083 100. 6
0.099 91 0.535 0. 648 1.193 102.3 102.2 4.3
0.099 72 0.534 0. 648 1.170 98.77
0.099 95 0.535 0. 648 1.228 106. 2

Hr 12 3k Bk 0.100 22 0. 580 0.416 1. 004 102. 00 96. 12 5.4
0. 100 00 0.578 0.416 0.961 91.97
0.100 13 0.579 0.416 0.972 94.42
0.100 22 0.580 0.520 1.059 92.17 95.75 3.4
0. 100 17 0.579 0.520 1.082 96. 65
0. 100 57 0.582 0.520 1.094 98.52
0.099 91 0.578 0. 624 1.188 97.77 93.82 3.6
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% PREER /g Bedh i/ pg AR/ g WA/ g i 2/ % KM/ % RSD/ %
0.099 72 0.577 0. 624 1. 149 91.70
0.099 95 0.578 0. 624 1.153 92.13
5 3.5 0. 100 22 0.119 0.091 0.202 91. 65 93.07 4.9
0. 100 00 0.118 0.091 0. 207 97. 47
0.100 13 0.119 0.091 0. 200 89. 56
0. 100 22 0.119 0.114 0.223 91.58 91.93 4.8
0. 100 17 0.119 0.114 0.218 87.28
0. 100 57 0.119 0.114 0.228 95.61
0.099 91 0.118 0. 136 0. 247 94.71 94.32 4.2
0.099 72 0.118 0. 136 0.252 98.53
0.099 95 0.118 0. 136 0.241 90. 29
WA 3k 1, 0. 100 22 1.477 1.267 2.659 93. 05 94. 06 4.0
0. 100 00 1.474 1.267 2.717 98. 42
0. 100 13 1.476 1.267 2.627 90. 53
0. 100 22 1.477 1.584 3. 066 100. 1 94. 47 5.4
0.100 17 1.477 1. 584 2.910 90. 28
0. 100 57 1.482 1.584 2.950 92. 80
0.099 91 1. 473 1.901 3.224 92.27 93.91 3.6
0.099 72 1.470 1.901 3.215 91.79
0.099 95 1.473 1.901 3.332 97.95
RS UM 5~ B b AU 4 U, 4 2. 3 R J5 ik ol 4 M5E 6 Mo & AR WK 4
x4 WFEHPAPHMEYHBSSENE
Table 4 Contents of six alkaloids components in Fuzi Lizhong Wan
Py = A BT 5 3k ik A 3K Bk 2 B U 1 3k Bk BT 3k 53 1k WS 3 ik
KE DMW-1 0.442 9 0.042 0 0.048 2 0.051 4 0.010 4 0.132 4
DMW-2 0.199 3 0.032 4 0.044 9 0. 000 6 0. 000 7 0.007 3
DMW-3 0.419 9 0. 046 4 0.075 1 0.019 7 0.005 2 0.106 7
DMW -4 0.161 4 0.001 8 0.048 6 0.001 3 0. 000 7 0.012 9
DMW-5 0.2351 0.017 8 0.022 2 0.043 2 0.008 0 0.081 4
e 45 NSW-1 0.088 6 0.0213 0.106 5 0.000 1 0.000 1 0.004 3
NSW-2 0.099 9 0.023 1 0.051 6 0. 000 2 0. 000 2 0.003 8
NSW-3 0.064 7 0.012 2 0.038 8 0.000 1 0. 000 0 0.001 0
NSW-4 0.087 6 0.011 8 0.029 4 0. 000 7 0. 000 2 0.004 8
NSW-5 0.175 3 0.0323 0.079 3 0. 000 2 0.000 1 0.006 8

T < B B ALK B AL (mg/ L) B B P IL AL A (meeg ™) ¢

3 itig

il B - 2 B - B R AL B9 R 25, DA s iR h
BrgEz ML Hoh R AR R BE R A 2K
SRy A A AP E 25 ) 2015 4E R
R ASOR FH T2 i 3 6 BT ) 5 Sk e A PR A
TR A B L R BT P B R LR ORIk
L3 md 1 Ao B, @7 R p L B2 A
B A0 [R) B SR M Rl o3 19 = B AR W A B T
% O FORIIE R 7 & e A R A 2,

B 7 B R OLAE S — AR, Y i B 4% A
L AR ST 0 X R IS 7 i R ) A Oy 3 i Ay
Ak i ik o ¥ 0 % 8 T A U IR-5 N -4 R 4 R
(ChEZ ) g7 ) &R -2 i ,0.01%
i - P O RNk BB ) % 88 T 15,30,60 min, L
BT R, 45 R R, LR -2 B
Sy e U 00 B8 AR R 30 min fR

A B A H S Sk i s A B 2 mg, A A
TRMR 22 45,45 1R 2 Sk i KPR b 1 mg™ 7,
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B 7B LR AL HO IR o 2 B 3L, L
9 g, ARSCINE (1 5 b W R AL, 1 3k B R A
R HL0.010 4 mg, ¥R 45 L2 Sk R B R
0.000 2 mg - g, W& F, I ik A 5 v 8 7 &
RBR T 2 Sk fil, 5 A9 L At L b 1% 3k Bl 0 A — 22 1)
BEME, LA BL RnAT RE S s R . Rk A
WS B ST Th R 2 v B p 2 S AR R vk, (b
[ 25 #)2015 AF Jig B & 50 TR, B B T 24
oA B 2 R BT 1 Sk Bk L 2 R % Sk R R R R IR 1
LAY A A IS T 0.010% |, 2 SUTE ) A 4 6 LA
B SR B Sk R R Sk ey B B, R A
0. 020% , Bk 4 % H b of [5] 25 b4 A ofie ' o AR SC il s
fh 10 St Y B 3 b o i 3 b B e 8 AR P iR T
T S Bl A R R Sk AR S R I T Sk e A L i
7£0.001% ~0.006% , XL g 78 A= 1 ik LA 2 3k B
13 S B TR 2 S B ) S B 7E 0. 000 01% ~0.002% |,
it = ZHL v R R R 4 AL v o B B O R R A2
Fehb Ty il g T2 R AL BT R, 100 g i B R 6% 1
RN 365 g K I, K2y 282 g W4 JL. &M+
rh A W B8 3 95 % AL, T I A 4 A A o BT
R R IR Sk B A PR T g Sk R R R B R 1S Sk
B 14 55 R 0. 014% ~0. 085% , WL 51 A Wy i LA 37 1%
B 5 Sk B AR 5 3k B Y AL 5T 0.000 02% ~
0.005 9% , NZ5EI T, BTl 5 /Y 10 A4k v B - 2 v
JU, R 24 4 B HhORUTR Y 1 Sk B R B R 2 A )
TG (P E ) HUE
A5 L HPLC-QQQ-MS 32, BE 76 K i 1]
DAY [+ s G 1000 B B P AL R 6 il A= W e AR o B B B
R B 32 5 e Ath Ak 27 1 o3 1) 4, B PR R R
WERR RO A . 4 R GETE HIME SC 0 B i IR T 4
AT B 3 LR R T L S B R R Sk
IR R 2 S B BT S B 2 Sk BRI 1 Sk B )
S, A 24 I 4 T T S R AR A TR o
[ &% k]
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