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Quantitative Analysis of Multi-components by Single Marker for Simultaneous
Determination of Five Kinds of Water-soluble Components in

Aconiti Lateralis Radix Praepapata
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[ Abstract ] Objective; To establish a quantitative analysis of multi-components with a single-marker
(QAMS) method for the determination of five kinds of water-soluble components in Aconiti Lateralis Radix
Praepapata. Method: With hydrochloride dopamine as the reference, chromatographic separation was achieved on
a Diamonsil C; column (4.6 mm X250 mm, 5 wm). The content in five kinds of water-soluble components of
aconite was determined and elative correction factors were calculated with methanol-0. 2% phosphoric acid water as
the mobile phase with gradient elution, at column temperature of 30 °C and flow rate of 1.0 mL -min ', with
detection wavelength of 260 nm and 280 nm. External standard method and QAMS assay were used to respectively
determine the contents in 10 batches of aconite medicinal materials and verify the accuracy and feasibility of
QAMS. Result; QAMS was established for determining five kinds of water-soluble components of in Aconiti
Lateralis Radix Praepapata, and 10 batches of aconite were measured. The difference between the calculated and
measured values was small (RSD <5% ). Conclusion: QAMS for measure five kinds of water-soluble components
in Aconiti Lateralis Radix Praepapata is simple, effective, accurate, and provides a reference for its subsequent
evaluation study.

[ Key words ] Aconiti Lateralis Radix Praepapata; quantitative analysis of multi-components by single

marker; norepinephrine salsoline; hydrochloride dopamine
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2695-2996 # = UK A 3% & 48 (Empower T 4E
¥l , 35 E Waters 23 A ) , Ultimate 3000 # DGLC 5%k
AR 8,35 AL (56 [E Dionex A ] ) , Kromasil C 8,35 1
(4.6 mm x250 mm,5 um) ,ZORBAX SB-Aq C,, ffii
(4.6 mm x 250 mm,5 pm, Agilent) , Diamonsil C
a3 4E (4.6 mm x 250 mm,5 wm), MS105DU % i
FAor#r K, AG285 A H F 4 8 K (Fi + Mettler
Toledo 2N 7] ) o

B ¥~ 245 4 WA ) DO )11 48 T PG B R A 5 S
MEE K ENBEBMY Sk Aconitum carmichaeli
M) FAR o X Rl R R 22 B e (v I £ 2 R E T
FEBE 45 100070-200405 ) , % B R 6 35 ik ( S AR S5
g H &k, S >98.5% ), RIS IE (b
SR B4 T AR WFFEBE it YY91786) , IR 1
LR E 25 A BR A AL i 11411474116) , B 4F
(bRt i JE 3 fb T 8 R BF5E Be , #it %5 YY95029) ,
FH Ay 033 2, At iR 1 Sy 23 A
2 HAEEHER
2.1 — M ZPF )5 e 4%
2.1.1 (g5 RSGEN T Diamonsil C {475
H: (4.6 mm x 250 mm,5 pm), i shAH B B (A)-
0.2% Wi B2 K %W (B) B EEVE B (0 ~ 10 min, 0 ~
12% A, 10 ~ 30 min, 12% ~ 13% A, 30 ~ 35 min,
13% ~25% A) ,#£7H40 C, %% 1.0 mL-min ™',
iz 22 [ e 2% HOJ% 6 SR B0 T 0 K 280 nm, JiR W5 IE |
PR 55 H R K 260 nm, P JIE A ] 40 min, 3 FF
w10 wL, 5 F 4k & W 10 6k B8 5 RN R B 60 5 R
Bl 1,
2.1.2 RAEXMBMEEGE S HEKRRERS
EURE 25 W Bk IR S BE IR S E B
25 mLE R, oK 2= 20 B, B IR 2 18 i L
O B S L PR W E | BROH 5 BT R VR 0l Ry
0.3423,0.0312,0.2819,0.205 1,0.279 1 g-L~"fY
RSN S e .
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Fig. 1 HPLC chromatograms of reference substances and the

Aconiti Lateralis Radix Praepapata (280 nm)

2.1.3 Bl s FREK T 25 Mk oK
(i 65 Hfi)0.5 g, B HIEHEIL I T, K % i A K
50 mL( &3R8 0. 001 mol) , FRE &, 30 min,
TRV 2 S P OOPR A BT A, 0K R 2 R K A,
51,04 0.45 pum GlCFL B RS I AT, SRR IR, A

2.1.4  ZRPEJEE RS 2. 1.2 T A TR
AR R A AV A T TR A [R] B ek R Y R
GV A X BE S A W, #2011 TR B €8 % Sk 1 HE AT
e . DhHERE & (pg) R fl A b, 0 18T B R LAk B
WWHEBE R, SREmREZEREA TR Y =
35 932. 84X +2 083.53(r=0.999 9) , % H J& E K0
I )5 Y =43 843.5X +8 546.37,(r=0.9999),
R W 0 ] U )7 fR Y = 53 974.05X + 5 243.6 (r =
0.999 9), JRFEF M H ) F R Y = 53 474.15X +
53463.82(r =0.999 8), LAF M Iy fehy ¥V =
26 137.27X +5373.48(r=0.999 9) . Z5 R FE WL
Mg 22 U e 25 BRGS0 e DR W e PR T L 55 1 43 i A
0.125 ~ 2.807,0.178 ~ 2.978 9, 0.201 ~ 4.432,
0.109 ~2.593,0.109 ~3.327 pg R RIFLELE,
2.1.5 HEHRERE R B R 2.0 1.3 TR fl A&
P AR 15 pL, 3 2. 1.1 T F {83 2% 14 % 22 iF
FES U, IE £ WA B e TH AR, 25 SR Eh iR 2 U &
M T S L PR I WE | PR AT L 5 1 A X e 1T AR RSD
Ak 2.6% ,2.2% ,1.9% ,2. 1% ,2.3% , 3% B {Y
A R R

2.1.6  FRoEMERE: RSB 2. 1.3 TR A&
P W, ERCE 0,2,4,8,12,24 h J5#% 2.1
TN % S A e b e SR ERIR 2 e
HHOM B S e PR 5 E R A L 5 I 1 AR % RSD 43 3]
$0.9% ,0.9% ,0.5% ,0.4% ,1.0% , B H:7E24 h
AR E P R Ao

2.1.7 HEMRE FATRRE 6 B2 kR
(it 65 HIfi) 45 0.25 g, ¥ 2. 1. 3 W F 7 ik il 4 i3
SRR INE /av N W W S N 3 V[ D = N R
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Y& i a5 R R AR IR 2 T 2k W B SR R
WENE BRAY S A A R RSD 43R 2.9% ,2. 1%,
3.1% ,1.9% ,1.6%

2.1.8 AR E BRI T 256 kB oK (i 65
Hi)0.25 ¢, /0 B ATE & 2. 1.2 T Rl &R S
Xof R AU, 20 1.3 TR 5 v R A A A L 4
2011 TR 3 A R AT 4 BT D e, T 2 0
Ao Tl i, 2 SR L3R 1

R1 MFHS Tk AR S BN KH

Table 1 Sample recovery aconite in five kinds of water-soluble
components
=N ﬁut'l" EL ] 4EL EL 2 3
W e b - A AR ECER OFH{E RSD
1)
7 /g B mg /mg % % /%
/mg

R Z M 0.2504 0.0572 0.1007 0.1563 98.41 99.92 1.9
0.2502 0.0562 0.1002 0.1525 96.11
0.2509 0.0557 0.1003 0.159 8 103.79
0.2503 0.0552 0.1002 0.157 3 101.90
0.2505 0.0556 0.1001 0.1558 100.10

FZHRE 0.2502 0.2577 0.3003 0.5557 99.23 99.25 0.9
B0 0.2513 0.256 1 0.3001 0.562 2 102.00
0.2503 0.256 6 0.299 6 0.5526 98.80
0.2507 0.256 8 0.3003 0.5521 98.33
0.2501 0.2559 0.3001 0.548 1 97.37

DR g W 0.2504 0.0153 0.1002 0.116 5 101.00 100.05 1.3
0.2506 0.0155 0.1001 0.1136 98.00
0.251'1 0.0153 0.099 8 0.116 8 101.70
0.2505 0.0151 0.1004 0.1158 100.30
0.2509 0.0152 0.1002 0.1147 99.30

PR 2505 0.056 1

100 3 1532 96.81 99.47 1.7

2501 0.0557 100 2 156 6 100.70

2502 0.0558 100 4 159 8 103.59

e e 2 @

2506 0.0551 0.1001 0.1539 98.70
0.250 8 0.056 6 0.099 7 0.158 3 102.01

54 0.2505 0.0662 0.1001 0.164 1 97.80 100.57 1.1

(=)

.2507 0.066 1 0.1004 0.168 2 101.69

S

.2505 0.0655 0.1002 0.1653 99.60
0.2507 0.0652 0.1001 0.

1632 98.73
0.2503 0.0657 0.1003 0.167 2 100.72

2.2 MXRIEHE TR DL £ B bR
Y, AR S =f/f =W, xA/W_xA,, 1280 nm
G I 1T B BT I AS 5 A B 43 1) 06 TR R 1 AR R
MR 22 1 B ok 2 W B 6 S L PR 5 E PR T L ST I A
SRCIEN T, SR WE 2,
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Table 2 Relative correcting factors (RCFs) of five compounds

p Tma o £ P Eeen fhme nr men Shms o g s v R
w

2 0.616 8 0.231 4 0.390 6 0.810 1
5 0.590 7 0.221 2 0. 400 2 0.813 2
10 0.626 1 0.234 7 0.402 5 0.810 3
15 0.608 3 0.236 5 0.3915 0.812 2
20 0.628 8 0.240 1 0.396 2 0.808 8

2.3 RGE N AETE

2.3.1 K]R8 3% A R €8 33 A X AR X A IE PR 5
MRS B 2.1.2 TN A IR A R, %7
2.1 1R Z AR 43 R S K, BRI 1S pl, B AR
Waters 2695-2996 =% W 48 (0. 13% 1Y 1 Ultimate 3000
DGLC & % W AR 8 3% A Al Kromasil C 6 i 4,
Agilent ZORBAX SB-Aq C,, , Diamonsil C, % 4 % £
EHE R, 4 2.2 UK x4 R LR 3,
2.3.2  OR[RIHERE ARG E R B2 Ok 2
B2, 1.2 T00F 28 1 B TR S R B OE AL e 2. 1.1
TR %A A, 23 50 I € A [m) E A (8, 10,12, 14
L) T € i I £ g T AR, 45 3 W R D T AR RSD AR Y
1.5% 1.7% 1.2% 1.6% .1.5% , 32 Wk 06 B 7 24
A VAR X A2 T PR 52 00 O I 3 2 S

2.3.3 R[S UM AR RO TR R
W 2. 1.2 5T i 2% A9 TR A X B I A5 15 L,
P2 2.0 1 WUR 4540, B 3 44 R [A) %) 52 56 5% 43 531 DU 7
BY 725 68 v 5 BhoK M A 19 & i, THSE RSD 45
RSD 350 2.4% ,2.6% ,2.8% ,2.5% ,1.8% , %
B AN T] 79 S5 36 53 %8 B 7 25 1) R X A I TR 1 T . 3%
S o

2.3.4 R [RVAE IR AR O A IE T R e R
W2, 1.2 TUT i) & TR A 0 IO IE A 1S pl, 1%
2. 1.1 T F &Pk SERE 40 £ 25 .30,35,40 .45 C F
WiE S sy, 45 R Wi AL RSD AR 2. 0%,
2.9% ,2.9% ,2. 1% ,2. 3% , 5 W FE I8 T Bif 1~ 25 1 19
AN A AR PR 7 TG 1 3 52

2.3.5 TR EIE VR EN R 2.1.2
TUT ] % /9 IR & X IR % W, 78 Ultimate 3000
DGLC i RO AR 6 3% {35 A, 393 5% - Kromasil
Cs,Agilent ZORBAX SB-Aq C il Diamonsil C 3
AN () R € 3% A, I O 35 T R U Sy 25
R, R, SHAMRTSNZYEREE
iz 1) g RR R DR B A . 5 R s AN ) 68 3% HE T %% Fr
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Table 3 Effect of different columns and instruments on RCFs

ENGENES AN [ 3 Srmmeswnnren  Sreemnsom Sotemmznm Swiersmmzmm
Waters 2695-2996 Kromasil C g 0.4119 0.245 3 0.887 6 0.610 7
Agilent ZORBAX SB-Aq C g 0.4219 0.246 7 0.890 3 0.598 8
Diamonsil C 0.423 3 0.258 5 0.887 1 0.609 9
Ultimate 3000 DGLC Kromasil C g 0.410 3 0.254 3 0.902 2 0.587 17
Agilent ZORBAX SB-Aq C g 0.4156 0.256 9 0.876 9 0.612 3
Diamonsil C 0.421 6 0.2557 0.901 1 0.614 9
DU B 3 18] 7 AR X O B8 18 A 0% 8 42 70v , RSD < 5%, Jir D E 5 FH — 00 22 97 32 8 37 0% 5 00 o8 4 () 79 A X A%

AL X £ B (R ik Xk B o S oK 8 1k Bl o 2B 47
35 U 19 5E AV

2.4 —MZPREShr e 2k g R I IR
2. 1.3 30T 7k 4y 0 A 10 SERE S R R I A1t
R 1S L, TEA B RO @35, T E . R
R T 235 X B v S ol o 00 B 23 9 5 i R A () 28

F4 QAMS EiMRENGBHMFH S HABRERIHEE

IE Xt S i AT 0, IR 2 BhOr ik BT AR 4h

HEAT HOBE, LS AIE — U 22 7 32 ] T B 7 v 2 U 1
SRR E RN E AR, AR R 40 BRI 2
b7 5 WO I E 45 R TG 5 25 & U0 WD ST 0 R 6 A
BT HA B 0 AT {5 B, — I 229 0k 1 1 53 45
HIRTINCIE

Table 4 Mass fraction five kinds of water-soluble components in aconite by QAMS and external standard method mg-g !
e R Z MM 2R B3 JR e 5 PR
" PALIRES QAMS S ik QAMS PALIRES QAMS S ik QAMS LIRS
1 0.2390 1.101 5 1.102 6 0.607 7 0.603 1 0.239 8 0.226 7 0.298 8 0.297 2
2 0.226 7 1.021 2 1.191 8 0.614 2 0.614 0 0.224 2 0.221 1 0.201 6 0.297 8
3 0.198 6 1.0223 1.020 1 0.623 3 0.598 9 0.216 9 0.212 4 0.298 0 0.295 4
4 0.209 7 1.028 9 1.026 4 0.621 9 0.616 1 0.226 7 0.2212 0.289 9 0.2812
5 0.246 9 1.017 8 1.014 2 0.619 7 0.610 8 0.245 6 0.242 3 0.298 6 0.291 4
6 0.210 5 1.013 6 1.016 8 0.602 2 0. 600 8 0.210 0 0.206 8 0.284 5 0.280 0
7 0.198 8 1.001 4 1.002 3 0.618 3 0.6129 0.204 4 0.298 8 0.202 6 0.200 1
8 0.250 1 1.021 6 1.0210 0.6155 0.611 0 0.2312 0.2203 0.219 8 0.213 6
9 0.236 6 1.021 8 1.012 2 0.613 7 0.612 9 0.236 1 0.2212 0.206 5 0.201 3
10 0.226 8 1.021 1 1.019 4 0.6109 0.608 8 0.227 17 0.221 4 0.276 6 0.270 9
3 it 3 A U A AG I vk il FE AR A% R R i i B

X F B b s — 2 b iR 2 L e W E
ST R I e 1 M E B A g T
BFf 7 Hf 5 b HL A 20 325 06 1 0 KU M i 1) B i
ST R, AR T 56 3 1 2 2 At 25 w4
ERAE HE T 200 3 S A B A — I 22 9 1 118 A 56 S
Bk ST T2 R R S Rl VA R S B A

FE T — UM R R B S AP K R A
i, A R A g A S 25 MR e Ll 2
22 414y F d I Oy P AR A T AT AR B o

TEARWBE G, R H 256 v 5 Fh oK PRl

T HEAT R DU 23 BT, AR T R T OB AT 5 R
A 1R 22 o Bl i 38 e X B RS AR 8 1 o
f B i 0 E A O X AL R N . B 8 T A
I A9 A XA I 5 A5 A TR BROAH 8 35 A A ) 83
B RIAE IR A (5] E RS [ 52 6 B3 4R A 1 32
Wi, 45 5 s DL b DR A RIE T A 3
PEFZ WA o T i 8 2o A oF R B L 12 X B o 8 o
Wy AT AL, B 2 T AR N 4L 0> B AR AR 07 . R
ORI X 10 A [ o U A 25 44 AT 35 00 7, 46
RWIRHZEA K,
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