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LY OBRIREL, R, x| AR (L HLERAE, ARIE 0500175 2. WAL 2
BRI TRESE, WAL 2 B SR B S A 050227 )

RAZRRAMEE R, BI5GB R PE KB, RELB., L EABERFTRRYE LR
B FPBLRL KRB, TP EATL K RBOAT A MK R o094 R ik, SHRER T 4RI
FIFF M KA RAREEHF R EATBEIAMAE (MCX ) B A8 B A X S 347 440,
230 A & &M 2, 42 A COSMOSIL C &34 (4.6 mm X250 mm, 5 wm) , AFE-THF-0.1%
BEER A EhAE, MEEBL, AEAH1.0 mL - min |, AR A25 °C, HNEKA232 nm, RASIMCA%K
P ERBATRE, BRAERS SN ESH YT £ 70 LR X, Bokmh ., R kA, #
5AmMERTBEL KRB, RFBERL KRB, RYBRFHL KRB ANESAREAALEX ZRIF
(r=0.9999 ) , F¥mitepF (RSD) 23 4101.8% (1.6% ) . 100.6% (1.4% ) . 97.8% (1.1% ) .
100.8% (1.5% ) . 101.0% (1.6% ) . 100.7% (0.8% ) o 17BRAF 50| & 25 R 27 R E SR Z 8 677 £ 4
BABHRERKEF; LRAEYRGESETRLY AT RZR LR EER L, P 3 50 7 ik A
T, RBEES, TRATZXGHAPADBERSGEEMNE, AZCHH R REEH FikeE LR
BHRIE

BAGRAREH; =GB R Bkm; RE KRB Lk, RFBRL KRB, RFBARL L
Radh; RTFBEMG KRB WFHEF; TR
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Determination and Chemometric Analysis of Six Aconitum Alkaloids in Sanqi
Shangyao Tablets
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2. Hebei Institute for Drug and Medical Device Control, Hebei Key Laboratory of Traditional Chinese Medicine
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Abstract Objective: To establish a HPLC method for the determination of six alkaloids including aconitine,
hypaconitine, mesaconitine and benzoylaconine, benzoylhypaconine, benzoylmesaconine in Sanqi Shangyao
Tablets, and carry out chemometric analysis according to the research results. Methods: The sample was purified

by solid-phase extraction using a mixed cationic exchange adsorption resin(MCX) column and determined
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by HPLC. The analysis was performed on COSMOSIL C,; column (4.6 mmx250 mm, 5 um), with methanol-
acetonitrile-0.1% phosphoric acid solution as the mobile phase with gradient elution and the flow rate was 1.0
mL-min". The column temperature was 25 °C and the detection wavelength was 232 nm. SIMCA software was
used to process the results, and principal component analysis (PCA) was used to study the key factors affecting
product difference. Results: Aconitine, hypaconitine, mesaconitine and benzoylaconine, benzoylhypaconine,
benzoylmesaconine showed good linear relationships (#=0.9999), with average recoveries (RSD) of 101.8%
(1.6%) , 100.6% (1.4%), 97.8% (1.1%), 100.8% (1.5%), 101.0% (1.6%), 100.7% (0.8%), respectively. The
determination results of 17 batches of samples showed significant differences in the content of six alkaloids
among different batches. The content of monoester alkaloids is the key factor affecting product difference.
Conclusion: The established method is accurate and reliable with a high sensitivity, which can be used for content

determination of alkaloid constituents in Sanqi Shangyao Tablets and can provide a basis for the establishment of

quality control method for Sanqi Shangyao Tablets.
Keywords:

HPLC; Sanqi Shangyao Tablet; aconitine; hypaconitine; mesaconitine; benzoylaconine;

benzoylhypaconine; benzoylmesaconine; chemometrics; principal component analysis

=t hm=t, #W¥EL ., FE—kGE.
KA BEER . LA HEEOR L AT R ZG A
B, FEIHOCHE ML BOR IR, TR
FTH0  RORFRBE . &1 0 e 5 il 5
B Ry R S il e, RS Ch B EAHEY AL S
KRR T b —BGE B R Y RN S
SRR AR . A6 3k 5 R 5 Sk O R e A
WCERY 2 A BEAE Y, B & A4 520 240
FEWBEBY A, ALH5H kTl ( Mesaconitine,
MA ) . R Lmk ( Hypaconitine, HA) . &
LA (Aconitine, AC) , HA &5 0.0 JE
JFREREE . BE 5 2B i TS, AT K AR A
IVAIOREN (RIS RE SR /R T SO i U L SR L R
( Benzoylmesaconine, BMA ) | 2 [ 5 3k [
(Benzoylaconine, BAC) . ZEF RS L R 6K
( Benzoylhypaconine, BHA ) , BPE KKK, 16
Jree gt . WAEN EE MO, A
DRl ) 8 FH 25 R 2 5 e v e e T B
HE gt R e, —FE =LA
A A 2 R e A2, TG B R i
o Kk, A EEST =25 R SR A P
B BAMR R AR e I s Tk, R T HYE
X ORIENm RS ROR H 2 4 A B B3

FAHAE G R (SPE) HA AN . %590
A, BRI, &M T 2 8 52 75 il )
4 R AT TR A R B A 48 S AR W B AR
(MCX) [EAHA UM 2 AL s e &9

P& b b NS

R ) TH 2 ARG S A OGSk, 45
A (e NRIEFEZGM ) il 25 i 1 Jr
P, SR HIMCX [ AR A U NI i AT 24k
RO AR BRI, HESy T RIEH e = ez R
TR A WIS L5 1 E AT T . SRAHSIMCA
ROEXFEE R TALBE 38 H o Wk o AT i
PR 25 S CHER 2R, SRy il A I s R
HITM S %
1
1.1

Waters e2695 = 80 AH (G35 ( 32 FE Waters 2y
A, FCAPUICIR AIDADKIES ) 5 Ultimate 300075
BOBAR AL (£ E Thermo/A &, L £ VU T I
DADKG IS ) 3 Agilent 126075 S0 AH 354 (26
EAgilentA A, FCAPUITIRAUVEAIIZS ) 5 KQ-
400KDERHE A i BE s (B Ll A A BR 2
A ) 5 Mettler XPE265 H1 1~ RF (i EMERE# 2
il, 0.001 mg) ; Mettler XS1058Y 1 TR ( Bt
P AW, 0.01 mg) 5 Milli-QBEHE 4Kk &
45 ( FZEMillipore/sF] ) o
1.2

X R e Sk U 78 A A vt RE AR ER ) (I
7 112029-201601, HE&EMEH, SEUTS
SLB31.7% . 12 3k0830.0% . 23kH31.8%11 ) |
RH IR SRR (HES: 111795-201604, i
PI94.0%1t ) , ARHEEL LR (fHt5 . 111794-
201705, HELI99.1%iT ) , A HF R 23k JE
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(fit5: 111796-201906, FEFaLA97.2%11 ) , LU
X ER SR A E S 2 R RS B 174
K =EOigy B RE I A 2505, AR TR SO
s TR A Y P B 28 e SORH I B AR i [ R A BRORE
( AR Cleanert PCX 150 mg, 6 mL; “ZZHE{EBond
Elut Plexa PCX 200 mg, 6 mlL; REF T Oasis MCX
150 mg, 6 mL) ; HEE, ONF (fBigsl, Merck,
Germany ) , AR, HAKHIE 04l
2

2.1

B 3EFEE FHCOSMOSIL C i (4.6 mm x 250
mm, 5 wm) ; HE (A) -85 (B) -0.1%6%
KEW (C) AFLshH, BEEZER (0~10 min,
30%A . 7%B. 63%C; 10~70 min, 30%A—38%A .
7%B. 63%C—55%C) , tEiRHA25 C, WHEH1.0
mL * min”', KK N232 nm, PEEERN15 Lo
2.2
2.2.1 IRAXT R AR A%

e BRI S U 7R A xR 3 1420 26.003
mg. RSk 8 10.792 mg. A HIBE Sk
B7.415 mg. AR BER 53k RKS5.602 mg, & [F]—
100 mLEJH, IR HIBURG X B3 A
o BUR AT BB &S mL, 50 mLEifid,
G- &AW (90 : 10) FBEZEZIEE, #75,
LI
2.2.2 HERS RN A

WA E20 0, BEA R BR AR, W®RE,
WA, HRZ90.9 g, HEEFRE, EHEHIEHT, K
WIMAO0.2 mol - L' ERRIFW2S mL, %%, P,
L ALEE (T)#400 W, Jii%40 kHz ) 30 min ( KR
40 CLAF ) , ¥, BFRE, 0.2 mol - LT4bR
VSN IR I, BEAT, B0 (R By
6000%% ) 20 min; AFHEI IG5 mL, & T4t
P 361 AF AR UM ( DATRE A5 280 B 28— 52 4 2 R I
B350 A 32050 5700 9 [T AR 5 BOCFE , 150 mg, 6 mL, H
IR MG . K86 mLyElt ) b, #ikLL0.05
mol « L ERBAVER . 4054510 mLYERL, 7250k
W, JACES min, 4K ZHE-HZIH (90 2 10)
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2.2.3 FIHERE SR B A8
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Hl R 53 RO RS, # “2.227 T
D7 il 4 PV f T
2.3

A3 TR % RS AR Ak A R R T
FESA W, i 2.7 TR 3% &k, ol s RE
15 p L4708, e aigil, WE, e
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MA . HAFTACPR B B[] — 350 iy (i e, 1 I i
kg IEIE RAF, S5AHE S B ERT1.5, BB
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T | A A A2 RN TR B o3 A
IrkL E M R AT
2.4
241 LMEXRRFEE

- (90 : 10) FEHIBMA |
BAC. BHA, MA, HAMIACHREMKIK I112.5,
107.8. 61.67. 96.80. 91.61. 97.11 wg - mL™ 'R
GO IR LA AW KEEEI0.2, 0.5, 1. 5. 10,
20, 50 mL, 4350 F100 mLEHH, 2 G-
iAW (90 :10) EREZIE, #75, RS
B AR TR A5 X R VR o R 288 O AR v . 1) 1)
R B T TR A5 6T FR A R B TR A X TR A 5 T
FASp L, ABIEA SSRGS, $ “2.17 T
TR OGS SRENE, XTI ERE R (ng) R HE
sk, WETRTRR U MEC R A b, e ilbn i e,
SRR, KUK BUITTES AL N 2t o
RARAF,

0.9 gry Bl S 55— E M
PERESL, I — W IR A X B TR, %
“2.2.27 TR J5 kil g B R R S e
BRAGHERA W . Fi “2.17 TR A (3 Sk kel
L, HEMELL (S/N) K3 1, IR RL
B, MAEMELE (S/N) M10 : IR, e
PR, 25,
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1
Rl L3 mEp¥i LM /ng Gzt R /ng JE R /ng
AR HY IR 2 K S y=1449x-2338 0.9999 8.438~1688 4219 12.66
AR 2 3K S y=1303x-3924 0.9999 8.090~1618 4.045 12.14
2R TR 2 K D y=1304x-2922 0.9999 4.625~925.1 2313 6.938
B Sk y=1316x-3766 0.9999 7.260~1452 3.630 10.89
WSS »y=1333x-3249 0.9999 6.871~1374 3.435 10.31
3 y=1241x-3790 0.9999 7.283~1457 3.642 10.93

2.4.2 KWL

WEC “2.2.17 T FIRA XSRS p L,
Fie “2.17 TR @SSRS, ESEF ek, il
B TR AR AME, IFTHARSD, 455RBMA |
BAC. BHA, MA. HAFIACHIRSDIE 35 50.6%
0.4%. 0.3%. 0.3%. 0.6%M0.5%, %5FFIINLE
K% BT
2.4.3 ek

FEEWE “2.2.27 TR il 4 A5 420190813
FIEER SARAS 15 u L, 2 IAERCHISO0. 2. 4.
8. 12, 18, 24 h, % “2.17 T (A% 5 HEAEM
FE, LR T AU ME, TFRERSD, 45
BMA. BAC., BHA. MA. HAFIACHIRSDIE 351N
0.3%. 0.4%. 0.7%. 0.8%. 0.8%. 0.7%, %4&F 3%
A0 1 A5 ) S S VA TR E 24 hINRRUE S
2.4.4 FEEMHAK

HUIE5 42010081310 —-LA%G 25 Fr ki, BRIHE

&, BEH, J3H20.45, 0.90, 1.35 g, %30, K
BRRE, i 2227 WUF AR AU AR, %
“2.17 TR ARSI, 10 SRS A U T
FUBUME, 18-S =L HRSD, Z55BMA, BAC,
BHA. MA., HAFRIACE #419°490.58 . 10.56,
11.77. 3.404. 7.110, 49.25 wg- g, RSD/HIH
0.7%. 1.9%. 1.6%. 1.6%. 1.2%. 0.8%, W%
R EE MR
2.4.5 JFERIBCRIRALS

e mE s =thzZih (#t5: 20190813 )
S, BREEA, U, WSt , S
0.45 g, B30 RH—4l, 43HIIMAM0.2 mol - L7'#:
PR VA R BC A IS L o R 3 E 1 X R VTR
25 mL, #& “2.2.27 BF 7k o il e e
Fie “2.17 WU GBS, THRE DR,
SEIR LR, AT Ik ISR

2 n=9
)i % s /e HEEE /pe AR /pg  WHEE/weg  FICK /% SFEEICE /1% RSD/%

PN R R 0.4518 40.925 21.489 62.537 100.58
0.4526 40.997 21.489 62.936 102.10
0.4520 40.943 21.489 62.800 101.72
0.4538 41.106 42.977 84.194 100.26
0.4529 41.02 42.977 84.073 100.17 100.7 0.8
0.4515 40.8973 42.977 84.194 100.74
0.4527 41.006 64.466 105.612 100.22
0.4528 41.015 64.466 105.536 100.08
0.4540 41.124 64.466 105.685 100.15
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2
2% FREER fo FEREE /pg  MAR/png  WHRE/we  BEMCE /9  FHECE /% RSD/%
P 5 15 3 S, 0.4518 4.7712 2.4582 7.2265 99.88
0.4526 47797 2.4582 7.2643 101.07
0.4520 4.7733 2.4582 7.2932 102.51
0.4538 4.7924 4.9164 9.7861 101.57
0.4529 4.7829 4.9164 9.7687 101.41 100.8 1.5
0.4515 4.7681 4.9164 9.7768 101.88
0.4527 47807 7.3747 12.264 101.48
0.4528 47818 7.3747 12.017 98.11
0.4540 4.7945 7.3747 12.116 99.27
SRR L2 3k S5 0.4518 5.3184 2.7182 8.0619 100.93
0.4526 5.3278 27182 8.1762 104.79
0.4520 5.3207 27182 8.0332 99.79
0.4538 5.3419 5.4364 10.807 100.53
0.4529 5.3313 5.4364 10.849 101.50 101.0 1.6
0.4515 53148 5.4364 10.843 101.68
0.4527 5.3290 8.1546 13.457 99.67
0.4528 5.3301 8.1546 13518 100.40
0.4540 5.3443 8.1546 13.467 99.61
B Sk 8 0.4518 3.0680 15.696 18.5812 98.84
0.4526 3.0687 15.696 18.681 99.47
0.4520 3.0683 15.696 18.503 98.34
0.4538 3.0704 31.391 33.924 98.29
0.4529 3.0690 31.391 33.363 96.51 97.8 1.1
0.4515 3.0680 31.391 33.368 96.52
0.4527 3.0769 62.782 64.364 97.62
0.4528 3.0786 62.782 63.774 96.68
0.4540 3.0775 62.782 64.760 98.25
S ST 0.4518 6.4092 14.854 21.424 101.09
0.4526 6.4106 14.854 21.292 100.19
0.4520 6.4099 14.854 21.602 102.28
0.4538 6.4142 29.707 36.717 102.00
0.4529 6.4114 29.707 36.729 102.05 100.6 14
0.4515 6.4092 29.707 36.202 100.29
0.4527 6.4277 59.415 64.774 98.20
0.4528 6.4313 59.415 65.465 99.36
0.4540 6.4291 59.415 65.960 100.19

’?7 AR @l CliINESE PHARMACEUTICAL AFF, zhgysh
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2
%y PRkfi /g RO /wg AR /g WS /wg DGR /% PRI /% RSD/%
5538 0.4518 44.391 15.745 60.263 100.80
0.4526 44.4001 15.745 60.457 101.98
0.4520 44.396 15.745 60.361 101.40
0.4538 44.426 31.490 77.020 103.51
0.4529 44.406 31.490 77.248 104.30 101.8 1.6
0.4515 44.391 31.490 76.563 102.17
0.4527 44519 62.980 106.97 99.17
0.4528 44,544 62.980 107.76 100.37
0.4540 44.529 62.980 109.07 102.47
2.5 25 RE AT O AR TR o Y B A, A5 R
KBTS TR B THER =L K3,
vg 7
HPEALA WA
K = BMA BAC BHA MA HA AC - i
il 1 20190501 63.7 28.4 41.6 AHG RA 2.7 133.7 2.7
£l 2 20190813 30.7 3.8 42 1.0 2.0 152 38.7 182
20190815 11.8 2.3 24 0.6 1.7 12.8 165 15.1
1k 3 171003 6.0 0.8 1.7 KA H AAG A 0.8 8.5 0.8
4 190607 103 6.0 2.1 KAty 1.6 2.9 184 45
191003 AEH R R RERH Al AAG Akl A
Al 5 20190805 19.0 16.4 2.6 KA H ER oA RA 38.0 AAG
20191003 27.0 14.4 3.8 KAt 0.4 KA 452 0.4
20191224 69.5 183 8.1 KA 0.7 KA 95.9 0.7
20200104 35.3 19.6 5.0 KA Akt RA 59.9 ER A
1l 6 1810024 24.8 8.1 1.8 EN Al 0.7 ER Al 34.7 0.7
1812025 26.8 9.3 2.1 RA 0.6 RA 382 0.6
1912035 10.1 7.8 0.4 ER od 0.4 AA 18.3 0.4
1l 7 20181201 6.7 3.7 0.6 ER Al A ER Al 11.0 A
20181202 7.7 42 0.9 PR A PR 12.8 PN oAt
Al 8 181001 8.2 24.5 1.4 At Ak At 34.1 ARAGH
1k 9 180102 23.1 229 2.1 Al 0.9 2.4 48.1 33
zhgysh
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2.6

A T R S 5 E SRS A —E
EREMEA YIRS, 25 R e R A 7
B, BT LAY AL B I 245 AT XU 23 Ar - Bt
FNHEAT AU 23 B 75 6 R PR AR 0231 2 G B PR
JE o T LA B AR, AN R B
VAR 5 2] el OO Y 2 Skl K e, B
2 ST T R P T2 e 25 1% S i DU e o
ORUREE R ) L SRR AT 25 B P, () LA AR
SRANTEIE, AZIEHE o ARV E Y, 5
SRR AL Sk 2 O B AR R, (AT
R, YR E G, B R A W R A R
[l RSNt N 1] U 3 02 W o
I, T BB 1 AR B A Pt A T A Y B
R, B2 RUR o B R LA A L Y
A YE R, A REA RIS 2 e, ORIE I
RS R H

AXZ M (PR ANRILRIEZG ) 20204 it
1l e R B OBUR TR A R Y S L SRR A R
3 AR SR A MR AR I A
105 ARG b XU B A iy & 5 (5 |k
— A R R R AR Y S s E TR E A
W AE ) M IRIET E R . =gy
il B 5 5 I — SCE B R A2, R IR R
0% HEATHTE, WURE R A= My el B A g A AN i
279 pg, HABERIAYIHURS N 14.31~4526 pg,
R, B =L i hoBRA A Wi ) el B A
130 pg - AT, BABRALVE YR SN 15 ~ 60
pg e Ao SCHRARE 3l i — A 1~2 mg
AR i) 771 4 HE AP 118 R B A ) e o R 5
BIRBARLAHNI0 pg, mARTHERE, AR
B 2 2k o AR 400 1 BR B ) B 4R 5 BR
2GR (EMA) T2018 4RRAGM Bt by
WERE R . FWI ., R 2h R R R 2 7 i e AR
B2 R SRR R AT bR U (B3I TT IR
S [Guideline on Specifications: Test Procedures
and Acceptance Criteria for Herbal Substances, and

Herbal Preparations for Herbal and Medicinal Products/

VOB i i cEUTICL A

Traditional Herbal Medicinal Products ( Draft Revision
3) %7, UL M BREEARE A B R, A
AT BT VPN 5 254 4538

L7HER =105 24 B v A 1 o D0 e 5 5
R, OUBREL A N0 ~ 182 g - H,
PR TRUE RREE, fFAE; SRR Yrm e &
HEH0~133.7 pg- A, SEERKK, HA6
HERFE AT G0 BB, 00 AT 5. -5 i 5 5 46
TR DG FARR T A el & A 400 B 14
AN, PR S Ak, AR AT REIA AR S
A PRAITRCR s 2HEUCHE il AR B A e B = = T
PUERIBREE, B UG PAEER A MR aE g/, (HA It
AEToeg, FrLLE BT 4 R R AR A E— 2 1Y
FH25 % A .

BT HER =B 105245 R v 6 A B o 1A
L AR AE AL R R R A e R 4
AR x 6B AR ASIMCA 14.15800F, #4770
WBHPCA, 2R F T, BRIBARERS
HR2XH0.873, TINGETI Z4002°50.507, KW
U 32 143 1T i BR 87 3% i JRUER AR |, AR A T )
e 1 050.7% . 174k =-E 1525 F FE S I PCATR 43 K]
(Scoresl, KE2) Wi, B TAEALRE:SZH
YIS A —E RS, RiESEE,
R KRB R32

gE A A B i K (Loading[#l, K3 ) A,
PATEE T A W B A FIBACTE 01 E A D 72 A
K, KRR A Yk R B R A CFE 80402 1)
PRI 2ty B, 43l 2 5 T 32 B 4 1R 2 i 432
MO EZEFZE, Hik, Sikss s EEsn
BEAL A Pyt ) & A G, k2 50 A ETE 5
BRI AP ) & A . Ak, AFFERLE 6t
Fefh: A1 (20190501 ) . 4k5 (20191224 )
KeAlk3 (171003 ) . 4lk4 (191003) . 4lk7
(20181201, 20181202) , V&7 T XS f)—. =%
B, 2540 A T 143 R B T B 75 A A ek
B e e S ARAEG S RS 1Y, U BH PR 76 A5 ek ) 25
gite s A n NV it 1P =33 S 2 47 [
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3.1

(e NESICRIE 25 L) 5 OB (335
FEMINNE il 5 5 5 S A W e o I, Sl
M2 LR - = kg (25 15) JiishtiA,
0.1 mol - L™ BERECHBCA TR EIAB, BEEEVENL,
H DY SR A S O™, R LIRSS TR,
A6 T AL B0 A L ISR A T B B -0.1 % B R
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