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RUZFTEFESH

WO, BT, FEK, DRET
(ZEPEZRE, =8 B# 650500)

T« 7 M R SO €3 — = R DU G AT B £ 8 W U (multiple reaction monitoring, MRM) 5 43+t
J7 i, RGN B v A e e, O R O Y SRR BRI S . 5HE: ACQUITY UPLC®BEH Cg(¢2.1 mm x
50 mm, 1.7 um); FEHAH: ZIE (A)—-0.1% F BRI I (B) 16 BE VR A ; T 52 18 Hib o8 #E o3 fp ISy pEf TH 20, %
B B A5 O AN A B A3 1) o, RS A A T R I A SRR AT A AT W 9 AN B R A R T VR
v PR P 5 e TR R P 2P 06 R R AT (R2>0.998 0), -3 INAE M3k 96.74%~101.2%, RSD 24 0.65%~1.9%. il
FE 4 R R vh 9 AN R 22 AR, TG A M sk 2 ) AR R SR Hr L S A0 A IE A A
AN TE AN S AT (A 25 5 B 18 03 R S AR R AR TT DAy B, HOp R A R SR | T
LTI . B2 E B R4, ST T UPLC-MS/MS [F] I 5 85 5 3385 35 5 b 9 AN E Wil 2 & =
585, O T IRV . R Jm ks . SR i, TR AR [ b ) o R BRI 4R S

SESRIA: B L R R OB (R R I T R A i

I E £ E:0657.63; R284.1 kAR AD: A

RO B RR S SLE A #ORE S (Aconitum
vilmorinianum Kom.) B PR, £/ T =gl
T X O B R SRS MR, AKEE, L A,
BARNXERE . SOOI . REE % Ihak, 21
TIRYT IEIRSE . b XURERE . (O . DU BG v
RN 7, AP AR TR AR, R S R A
2I2h R B E s iR 2 i Rk 2
Mz—, AERELHNE, EomER 25
BTN TR BGRES. AR AL A DAE S0, 3
TR B ST 3 AhOSURR B T AR W N
FEFR Y, R HPLC 8N T B F L (0 8 140 B
T B, e B TUAS 7 Hb R 8 b =22 ) 70 25 S K,
ik — 2D B9 R S0 B A 3 A AN IR IR 24 1R
GLIL TR AR SO KT 18 R B A o 24 M AU A
FEl, [R) B 368 MG B B 53, S ST VRSB H FH A O vk O 45
EAL T B M T BV 8 SR B T 2 6 T i

75 B #5:2024-03-25;  #5 H#A:2024-10-09;

TS 0258-7971(2025)02-0365-08

2GBTS

B B 2 I A i AR R,
22k E[I 2581 84 F1) ] UPLC-MS/MS H AR X} i 55 12
RV 2 B AL 25 S R DL B3 B R A o ik
TN E, K IRIE P B A 2 B 5 ) 5 2 e T LAt
PN LAY AR 2 7F 22 LUk B B 2 2 b 2 (03
3 AT P R B e R A e iR, DRl AR S
HUT MB35 1) 4 A XUBR A A 906 TS
B, B B B BN R TR, 3 A
FA TR T A W 8- MR TE S . B 2K 2
Acoforesticine, DL & 2 A~ e Y A W k. B B 5
T RS R, 28 9 S BUME TR, DLYPE |
AKCANE L RN B3 55 A5 MR AR 1) 18 {77 o 5
B 25 R I FE X4, R Fl UPLC-MS/MS 2 %t 9
ANy HEAT RIS B A, 45 A fh 2 b a2k AT
Gy HT, LA O i B S a0 i i) o PPN B fe

[ £& i AR B #A: 2024-10-17

EEWB: FZK AP (82160746); mRE T TR EHEHRRAA LI (YNWR-QNBI-2019-011).
EZEMN . (1996-), 5, AN, B4, EEHFSE RR2 TR AndE. E-mail: 897625661 @qq.com.
** BIEVEE: DIRE(1980-), &, [k, =r A, Mt BIFFSE B F 205 Hh 25 Fm 35 . B-mail: 51578410@qq.com.
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FE AR
1 (B[ 5HH

1.1 {228  Waters = A0 A 4 3% 2 (32 [§] Waters
73] ) 5 Xevo TQMS = 1 U4 AT 5T % ( 92 & Waters
22 )3 HU-10260F i 7 i BEACAS (R FE fE B R
K IRA AT ) s AUW1200 7 B 43 B F- (H A4
By aw]).

1.2 B xRS B 8 (Talatisamine) | JH 5
Bid ( Yunaconitine) . ¥ 5% 2§ 1 ( Vilmorrianine A)
T H B84 (Vilmorrianine C) . 253 8% T (Vilmo-
rrianine D) . % & 7§ ¥ ( Geniculatine C) . i
W Z. ( Austroconitine B) . 8- Z, It 3 VE & 78, ( 8-
deacethyl-yunaconitine) . Acoforesticine ¥4 k148 21
Tl 00 DA 4 B 5 2 4 v 43 B A5 3], 28 HPLC K, 46
JE 1 =98%. LJiE (Merck 24w, (3540 ) ; HIEE (K HE
M BGE A XR B A RA A, 2 drsh) ; 5 NEE.
TR O TR CRBERI AL 22 iR B R A R A | 8
afi); K (PP B Ak T AT FR A 7], 2 #irat) ; B iR
(T 230 BH e AT PR H]L /A 4l) . 18 HL BT RE
e S LY P ST Y SN

2 AES54ER

21 @IEEH @ik ACQUITY UPLC®BEH C 4
(¢2.1 mm x 50 mm, 1.7 um); Ji shAH: ZH5(A)-0.1%
R KW (B) ; BAEEPEL: 0~ 15 min, A 5% ~
100% (FRFH L) ; i i: 0.25 mL/min, #1: 30 °C, i#F
FEE: 1 pl.

JT i 5 . HLWESE T B A, BN R

2.5 kV; BT A Ny, T 600 L/h, i 751 5 -
350 °C; HEFL AT : Ny, JiHE 150 L/hg 25 U5 IR .
150 °C ; Extractor: 3.00 V; filf 8 < 4. & <. R
MRM 5 152, 9 F o B W) 10 B 43 B 251 248
WL 2. FEICAAE T, % BE A 5 RE A A B2 BUES T
EPNERE

2.2 MR MIARES I R

2.2.1 MEBEERAHE BOEHEREL, HE 6,
8-2% LML TR B, ¥R BT, B R SN, 1 R
5% T, Acoforesticine, B§ 28K 2., I 52 T2 0% N % 1
s, KSR RRE, BT 10 mL 28, i H s
fiff, B R vk B ol Ol 2,28, 2,58, 212, 2.13,
218, 2.16, 2.27, 2.33, 2.07 mg/mL X I8 5 B ¥k,
A3 BIEC 1 L, B F 10 mL 2, R BT
TEAEE 10 mL, iR A0 IR

2.2.2 HREFBRNFE BRENHEELH
B S 25k W L 4TR, 13 0.301 mm(60 H) i . K5 %
FRHL 2.00 g, B 100 mL EZEHEIE R, I 25% &
K 3 mL V. R % R N B -4 R O TR (R B L
12 DIRAWW 25 mL, FREE, M AHE (T2 300 W,
AR 40 kHz) 30 min, H%, PP, 5 NEE-C R
SERUARFE 1 - DIRA AN R, $257, 1 U8,
K 5 BUEE R 15 mL, 40 °C U8R Ik 2= 1. sk
PR B, B R S mL AP, EXZEZIE.
F0.22 pm SRR UE, BUZEUEWE 10 uL, B 45
% 1 mL, 15,

23 FAEREER

2.3.1 HMXAFE KEMEC2.27H T X
AT, N B R R S DA B R, HILE

®1 EESRERGMHRERER

Tab. 1 Source information of cultivated Radix Aconitum Vilmoriniani

i FE AR

ETRS) FE AR IR

S1  ZL{IGJE SRR FHAIN Y P B =38 & S5/ 25 B

S2  ZLiNRGJE IR BN PG B 1] B & AR /8 B

S3  ZLiMMGJE IR BN PG B 1] B & AR 55 B

S4 LI JE SR FLAN AN IH TR T T /25 B

S5 ZL{IMGJERRIRIE FLAMN AN IH TR T T /5€ B

S6  ZL{IGJE IR FIR N K B IE & =188/ B B

S7  BUIM AN X HEE e R/ R

S8 RUIM AN X HECE e R 45 B

S9 WIS A LT RS AL (BREFEAE)

S10  EEUImReshaai i it A A £ T HeE £1/5
S11 EEWImeshdaie i it Fif £ HeE 81558
S12 ME T 5 LIRS B AL 2

S13 ME T 5 LI BERR B B 58 B

S14  ME Y9 R EL G IR B4t/ B EE

oy

I T B2 LR 22 T 45 B
i T 79 B2 LR R K SR A/ B
i T B R R K IR A 45 B

VLT TR AR IR HK T & 005

S15
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%
S16 x
%

S17

g =

S18
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%®2 MRM B#3I%
Tab.2 MRM parameter list

55=2 il {4 B8 1 6] /min R Fmlz FEFm/z HEFLHL R/ V T ERE & /eV

. 341.85 30 30

P1 o NEAT 3.56 392.40
359.92 30 40
) 357.86 30 35

P2 PRI B 3.61 422.50
371.87 30 30
i i 134.72 30 45

P3 8-2< T I 2 il 5.70 618.47
567.81 30 35
. 423.89 40 30

P4 i3 {s] 6.08 614.30
431.90 40 30
134.74 40 45

P5 =2 v 6.29 602.07
551.92 40 35
) 567.84 30 35

P6 =NEN T 6.73 660.40
599.65 30 25
134.74 30 40

P7 Acoforesticine 6.88 586.50
553.83 30 30
. 551.82 30 40

P8 T O g 7.34 644.40
583.59 30 40
» 503.84 30 40

P9 g NERT ] 7.81 628.45
535.85 30 30

R ERE, $2 100 R (0% 25T 4007, DAJSR
U (ug/mL) AR ARFR (x), BT RN AL R (),
o5 bR 2R, TR A O R, S5 5 0LEE 3 e R
B (R?) KT 0.998, FHIZ ik T R RIT.
2.3.2 RMEEEE OB WIERE A NI
VW 10 pL, #2000 475007, E S HERE 6 IR,
LSRR, 45 R, BEPIER . S0, 8- 2
RS T TN o RE NI M
T . Acoforesticine. F§ 20 £ . B T 0l P9 16 0 1]
FLRSD 43 51 4 0.16%. 0.050%. 0.070%. 0.48%.
0.060%. 0.080%. 0.25%. 0.39%. 0.21%, & WX #%
KT RAF.

2.3.3 REMHZE  BFE—MSER T 0.
2.4, 8, 12 h Al 24 hfERES BT, 4% 2. 17000 F 2,
ISR AR, 45 3R R, SRR, 6 8- 4
[ ST MR T e I o M 1 N s M ER T
T, Acoforesticine, F§ 8 2 . & T 08 N Y 1 T
FL RSD 43 1l A 0.48%. 0.22%. 0.54%. 0.20%.
0.63%. 0.33%. 0.43%. 0.63%. 0.79%, 3¢ B fLix 5
TS 1R TR 24 h R Pk R Af

2.3.4 EEWFZE R, 2220

P3RS BT VR AT A 6 Ol R, H2.1
TR I, O e T AL 25 R R, BRI H
B 8- LU TR VEL L B, R LG R | BB L BN
T HE 8 T . Acoforesticine. B S L . B E T
B P9 19 g T AR RSD 4391 4 0.35%. 0.76%. 1.8%.
0.59%. 0.67%. 0.56%. 0.45%. 0.97%. 1.5%, W]
TR E I BT

2.3.5 mEEHKELZEZ HEERRCHEEY
PR AR 1.00 g, 35 6 103, 43 DRS 2 m A Y &
(10 6F T, 452,230 (3K Ak By i o £
PR W, 422 130 I, G0 SR T AR, AR AR
A5 5 AU B R I R Y A
RSD. 455 on, S Hipe . 0k, 8- L HEALU
B, SRS ERESRN ., ERESRT .
Acoforesticine. F§ 08 2 . WL Tl P 1) F- 4 m A
[l 253 51 100.5%. 100.3%. 100.8%. 99.59%.
96.74%. 101.2%. 100.2%. 97.63%. 97.87%, RSD 4}
3R 0.66%. 0.69%. 1.6%. 0.65%. 0.72%. 1.9%.
1.4%. 0.96%. 1.2%.

24 AREFHMERSENE 18 Mo F LA %
R 452,271 F (a5 A B 9k DA R 2. 17301 F 444
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Fig. 1
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H1 xXReSHERKRERRETFRE
The extracted ion chromatogram of reference subs-
tance and sample

T, R i U T BT 5 1 9 A B B4 o o 40, &5
UL 4. T B85 MU 0.034 9 ~ 0.747 8 mg/g.
R 8 P E 0.0122 ~ 0.535 3 mg/g., B4 8N
£ 0.0003 ~ 0.076 6 mg/g. & TN 7E 0.005 2 ~
0.041 5 mg/g. 8- LWEHEE L HH7E 0.0051 ~0.221 8
mg/g. M 08 2 7E 0.0057 ~ 0.269 1 mg/g. Acofo-
resticine 7E 0.0013 ~ 0.059 8 mg/g. ¥ 5L L Hf T 7E
0.2754 ~ 0.910 3 mg/g. HEHIFHITE 0.3963 ~2.100 7
mg/g, WA RIHEI B 1 7L 5 22 ] 4 153 00 3%
S A K. A R S R, T R B 1 O
15 T OBUTR 7R R B TR OOUR B L R 8 R
i HEY A B RO Ve TR T PN R R S B
R 5 PR AR R, 8-2% 2R VEL 1 B R R 1
B £, 19 7 1 A O B R, Acoforesticine 7 i A,
FA P G I ARAG I % A A3 AN [R] 7
1310 A3 2 SRR, BIVEE ] — 7= o, 9 4035
(6 1, S12 ~ S17) 1% ¥ #0445 o v v R S g T 1 257
2 AR R K, A 25 42.5 %, UEHTAE Wi
SRR AR P AT G, T AT AR AR B R R
R4S A G,

2.5 WEITEFENW

2.5.1 ZREpH (CA)  FIH SPSS 19.0 Xf 18
AN [R] 7 b AS ] 0 38 B S G iR AT R R R
SR, LA 9 AN B A U TR R AR i, SR S 257 O
M, 158 T RGERAEHEL, 2R IE 2. & 2
AL, ZEMG IR B 25 1), FIKE I8 AR R 2 K
2. 82, S6. S10, S13, S17. S11, S15, S3. S5, S9
oM 135, S8, S16. S1. S4, S7. S18. S12, S14
BORE 22 V00 AN IH L I5 557 1B 25 0 43 ) 3R
FEARTRI RS, 16 BH 7™ M AN 2 245 b o it 9 e 1k T

®3 EAEGE LHEEMEXRY
Tab.3 Regression equations, linear ranges and correlation coefficients
&y [l 5y R? LMEER) (pgrmL™!)
8- LB B y=3275.82x-37.58 0.999 7 0.0192~0.5324
T TN y=12043.2x-135.4 0.9995 0.0187~0.1962
BT y=2442.23x-17.24 0.999 7 0.0200 ~0.2040
H L5 =3 965.41x-28.601 0.999 9 0.0235~2.4505
B O g y=6467.82x+9.657 5 0.9999 0.0183~2.0158
EREY ] =4 864.3x—118.68 0.999 7 0.0181~2.0857
M5 =9 478.82x—57.823 0.998 3 0.0224~2.178 0
Acoforesticine =3 625.76x+61.133 0.999 6 0.0200~2.1409
b2 DA y=155.737x—0.654 2 0.999 7 0.0202 ~2.180 8
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Tab. 4 Content of nine components of Radix Aconitum Vilmoriniani from different origins mg/g

Felh MELAET B 8-R AWEE I MY TN ML ESHE Acoforesticine T IAKH  HEH EAH

S1 0.644 1 1.6150 0.0389 0.0112 0.0975 0.1630 0.024 6 0.203 1 0.0472
S2 0.3685 1.0121 0.0387 0.0105 0.1455 0.0349 0.0598 0.0738 0.0355
S3 0.4370 0.6426 0.029 3 0.0194 0.1549 0.0487 0.029 5 0.0811 0.0427
S4 0.4507 1.5518 0.0540 0.0052 0.0839 0.1215 0.0165 0.126 1 0.036 1
S5 0.2754 0.5837 0.0344 0.0207 0.0312 0.0859 0.009 7 0.046 1 0.0240
S6 04132 1.076 6 0.0207 0.0100 0.0734 0.0487 0.0182 0.0759 0.044 8
S7 0.7250 1.4007 0.0585 0.0178 0.1795 0.3621 0.006 2 0.5353 0.024 4
S8 09103 1.967 1 0.2218 0.0237 02691 03741 0.0185 0.2896 0.0240
S9 0.3426 0.396 3 0.007 2 0.0389 0.0118 0.1779 0.0020 0.098 0 0.0094
S10 0.3359 1.0113 0.0174 0.0276 0.0505 0.3375 0.0216 0.228 3 0.076 6
S11 0.7382 0.709 7 0.005 1 0.0326 0.0250 0.1441 0.0107 0.3266 0.0616
S12 0.4382 1.5300 0.0249 0.0213 0.0416 0.6240 0.003 8 03757 0.0197
S13 03211 0.9615 0.0111 0.0379 0.0057 0.3019 — 0.0122 0.000 3
S14 0.5120 1.3267 0.0528 0.0165 0.0902 0.6976 0.007 3 0.5190 0.0440
S15 0.608 3 0.8217 0.0274 0.0172 0.0372 0.2579 0.0013 0.1427 0.007 5
S16 0.5105 2.1007 0.0407 0.0168 0.0307 0.7478 0.0104 0.2763 0.0512
S17 0.5795 1.0135 0.0251 0.0415 0.0222 04591 0.006 7 0.1847 0.0307
S18 0.7311 1.2514 0.0416 0.0222 0.1492 0.2990 0.0137 0.4353 0.0233

© 20 5 10 15 20 25 S18 J—Z&, S2. S6. S10. S13. S17. S11. S15. S3,

s ﬂ S5, 89—k, AR R G RIS TR —HL

51313 A R A 43 2 L3017 T 58 B/ — e

i1 11 jJ U537

S3 3

"8 34 r -

é%‘ A;‘ ) (l)_ 055515;5511151“ ®5s7 i,

s 1s S Lp 0 Ve e

Sl4 14 :i i

B2 18S#HEESHERCARE =5 ‘ ' ' ' '

Fig.2 The CA figure of 18 batches of cultivated Radix
Aconitum Vilmoriniani

ORI P O B 1R i 5 2R
FERBE LT, VIR R B I E AR 2 Fh 28
M ZRAE, IF B LT RS M AR RIS AR BN A AR
B2 0, R 2E S 5 iR R 2= TG

2.5.2 E K440 HM (PCA) ¥ ISHL BT R 4
a9 /> B3 1Y) 0 T ARERE 5 A SIMCA-P 8/, LA
TC W B b 2= B R AT PCA, LI 3. 25 R & 3
FeBs i nT 4y W2, S8, S1. S7. S4. S12. S16. S14,

m] m2

B3 1ISHEESHMAPCAE
The PCA figure of 18 batches of cultivated Radix
Aconitum Vilmoriniani

2.5.3  Exfmivh k#7447 (OPLS-DA) #f
18 Hitt B 5B 5 Y 9 A A o3 Y 06 T FRERCHE 3 A
SIMCA-P i {F, >R il A7 Wi 19 OPLS-DA J5 ik 53 Hr
Hebfi. 3L OPLS-DA #84 [ [l 4(a)] i, 18 4t B i
EFEan BT RIS, HAr ARG BRI i R —

Fig. 3
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Fig. 4 The OPLS-DA results of 18 batches of cultivated Radix
Aconitum Vilmoriniani
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FEEMRE (VIP)EE>1, ELEPIEE R ZE 51
FEAY. Horf P2 IR GR A, P8 N H A
P6 S L, P4 IS T, PS SRS S L.

3 itig

RIRLTI RIS, WA M AE R IR 2
) 5 F AR AR, WO €3 — T B I ER T LU
30 i R o — [P RSO, S o 8 R — i R T AR
SEWUTI ] T B — b, B SRR KA TR R RGRT 2y
BERCRASE | e W B DR R R RO . RABUE

AR, TT AR Z2 R HEA T e 1 | a0l
ARWFFEIEHT T 9 X B, SRR AT LAY e RO
AT, PR (R4, LB 0 4 32 22 Wi
JILG3 VL B ORI B B S T A B R A W, T 56
AN, YR BT FH REAR G i e ax — B Ak, SR
A 5 U0 —7K Ayt sl A e R 46 S8 ™ o, FE K o
A 0.1% W J& , 0 AU A5 3] 2l s, [N 38 B 2 s
—0.1% WP RRKERAE R S, 76 iR 63 50 T,
K H MRM #5247 7 1 73 #7, 38 52 Mass Tune X
4 Fh E B S S BT, SR JE X 1 B
24078 R R AL F A T 000 1k, 328 B0 17 A v 1Y)
20 R MHEFL A T, B E T R B AR LR
HEfLH R, I B 5 T R R Rl fE e e, AR RE R
I 3 BB 1 b i {1 v A ko T

M ST BT T 8 UPLC-MS/MS [R] B 5
T R g B B R L RS T
BN 8-K O WEEH 6 . 28 £ . Acofores-
ticine, R LLHH T, BEHLBEAK 9 AR YIRS
(05 2%, AR S B 2 A 25 51, PR 18 b i B v
BERL IR R T P e B A R
AR, UG B A 0 8 5 N R L 7 i
2 BATE T A A, 8- LRIV AN Acoforesticine
(1855 e AFDRT ARG Sl A 0 2 1 D0 2 P 45 SR AT SR
Vo TN Y W S A RS N 7 S P B g
SEARFEH 18 Mt v v SR B Rl 2R, [ —
M 2544 ] RAEAN R B RS, ANTa] 7 g m] S A [a]—
R, AT L7 M A 2 2 b1 Jo i (0 TR DR 3R L 55 B
58 K 2 A e SRR P ROA 5E 4o T, DR IO AR B
TP AR 2 M RIS ) B SERAE. BB hI R, R
BRCH, JEC 5 B8, R S TN, B SR L 2 R
gy, 25 Bt — AR AR O R 22 S P AR Fr e
XA [ 7 4 4 B e R % Ot A T B . DA H I
MIBIFTESE R, B S 2 b o AP BOR 22 57
M= M AR E R R, ] REE SRR A4 A K,
7 3k — 2L 258 B A5 B0 5 A ] — — X
FEATWFTE, Jy e 5 5 i AR R S (R 22 AR A
B% 3Lk
(1 HEBERE RO, s G —

H)[M]. JbaT: Bl2E R, 2000: 89-91.

Kunming Institute of Botany, Chinese Academy of Sci-

ence. Flora of Yunnan (Vol 11)[M]. Beijing: Science
Press, 2000: 89-91.


http://www.yndxxb.ynu.edu.cn

£ MHIM]. 2005 4E Rz BT 2w B L Rk, 2013:
69-70.

Yunnan Provincial Food and Drug Administration.
Standard for traditional Chinese Medicine in Yunnan
Province. (Vol 7)[M
Science and Technology Press, 2013: 69-70.

WP, BRARFE, RHETY, 5. HPLC I 2 B AN [F) 7™ b
ﬁé%ﬁﬁi&i?%qﬂ 3 I OBUR L b A e A3 %
1. E P R 245 B AR, 2020, 27(4): 74-77.

Dong S, Chen C L, Zhu P F, et al. HPLC determination

]. 2005 Edition. Kunming: Yunnan

of three diester diterpenoid alkaloids of wild and cultiv-
ated Aconitum Vilmorinianum Radix from different
producing areas in Yunnan Province[J]. Chinese Journ-
al of Information on Traditional Chinese Medicine,
2020, 27(4): 74-77.

e, B TP, TR, 5 BT R A R 4 Sy
Hr ik s s B S BEPSAITSTE (D). ) DU AEY), 2023, 43(10):
1 892-1906. DOTI: 10.11931/guihaia.gxzw202207033.
Shi X J, Cheng Z D, Zhang Y M, et al. Complete
chloroplast genome analysis based study on origins of
cultivated Radix Aconitum Vilmoriniani[J]. Guihaia,
2023, 43(10): 1 892-1 906.

TEIIT, XU, A7, 45, B85 il AR MU o e
V1. R4 (FAARI), 2014, 29(5): 773-777.
DOI: 10.3969/].issn.1004-390X(n).2014.05.025.

Wang H Q, Liu B, Zhan R, et al. Study on diterpenoid
alkaloids from Aconitum vilmorinianum Kom[J]. Journ-
al of Yunnan Agricultural University, 2014, 29(5): 773-
777.

Chen C L, Tan W H, Wang Y, et al. New norditerpen-

oid alkaloids from Aconitum vilmorinianum Komarov

(7

(8]

]

[10]

%415 MR B B SR B UPLC-MS/MS S48 b & i 5 B A2 T2 40 #r 371
2] =EAEMANLEENR. a8 MR B [J]. 7 Nat Med, 2015, 69(4): 601-607. DOI: 10.1007/

s11418-015-0926-4.

Yin T P, Cai L, Fang H X, et al. Diterpenoid alkaloids
vilmorinianum[J]. Phytochemistry,
2015, 116: 314-319. DOI: 10.1016/j.phytochem.2015.
05.002.

ZRYKEN, 222, TREHK, 45, UPLC-MS/MS ¥ [l il
SE 73 P B TR L2 S e Y AR R B R
A (1], = r R 2 (A ZRRHEIR), 2017, 39(4):
650-655. DOI: 10.7540/j.ynu.20160666.

LiJ Y, Li S P, Zhang R L, et al. Simultaneous determ-

from Aconitum

ination of the contents of yunaconitine, crassicauline A
and talatisamine in Aconitum vilmorinianum Kom from
Yunnan by UPLC-MS/MS method[J]. Journal of Yun-
nan University (Natural Sciences Edition), 2017, 39(4):
650-655.

o, AveE, B, A BOSIHR I EORTE 2GRS i
I HTHEJE (7], AR rp R 227 ), 2022, 40(2): 68-71.
DOI: 10.13193/j.issn.1673-7717.2022.02.015.

Wang D, Yu J, Zhan G, et al. Advances in application
of liquid chromatography-mass spectrometry techno-
logy in study of Traditional Chinese Medicine[J].
Chinese Archives of Traditional Chinese Medicine,
2022, 40(2): 68-71.

FIRIE, BEF°58, FIRME, 55 . 8 e OB (1 - Al
FF="RAT I [R] BT I 7 v 24548 5010 385 B o 37
FRA I [J]. = AT, 2022, 49(6): 12-16. DOT: 10.
3969/j.issn.1004-275X.2022.06.04.

Bai D H, Jia Y R, Bai C M, et al. Application of UPLC-
Q-TOF-MS in fingerprint and quality evaluation of Tra-
ditional Chinese Medicine[J]. Yunnan Chemical Tech-
nology, 2022, 49(6): 12-16.


https://doi.org/10.11931/guihaia.gxzw202207033
https://doi.org/
https://doi.org/10.11931/guihaia.gxzw202207033
https://doi.org/10.3969/j.issn.1004-390X(n).2014.05.025
https://doi.org/10.3969/j.issn.1004-390X(n).2014.05.025
https://doi.org/10.3969/j.issn.1004-390X(n).2014.05.025
https://doi.org/10.3969/j.issn.1004-390X(n).2014.05.025
https://doi.org/10.3969/j.issn.1004-390X(n).2014.05.025
https://doi.org/
https://doi.org/
https://doi.org/
https://doi.org/10.3969/j.issn.1004-390X(n).2014.05.025
https://doi.org/10.3969/j.issn.1004-390X(n).2014.05.025
https://doi.org/10.1007/s11418-015-0926-4
https://doi.org/
https://doi.org/
https://doi.org/
https://doi.org/
https://doi.org/
https://doi.org/
https://doi.org/
https://doi.org/
https://doi.org/10.1016/j.phytochem.2015.05.002
https://doi.org/
https://doi.org/
https://doi.org/10.7540/j.ynu.20160666
https://doi.org/10.7540/j.ynu.20160666
https://doi.org/10.7540/j.ynu.20160666
https://doi.org/10.7540/j.ynu.20160666
https://doi.org/10.7540/j.ynu.20160666
https://doi.org/
https://doi.org/10.7540/j.ynu.20160666
https://doi.org/10.7540/j.ynu.20160666
https://doi.org/10.7540/j.ynu.20160666
https://doi.org/10.13193/j.issn.1673-7717.2022.02.015
https://doi.org/
https://doi.org/
https://doi.org/
https://doi.org/10.13193/j.issn.1673-7717.2022.02.015
https://doi.org/10.3969/j.issn.1004-275X.2022.06.04
https://doi.org/
https://doi.org/
https://doi.org/
https://doi.org/
https://doi.org/10.3969/j.issn.1004-275X.2022.06.04
https://doi.org/10.3969/j.issn.1004-275X.2022.06.04
https://doi.org/10.3969/j.issn.1004-275X.2022.06.04

372 DR RFFWRCARBIM)  http:/www.yndxxb.ynu.edu.cn 47 %

UPLC-MS/MS multi-index content determination and chemometric analysis of

the cultivated Radix Aconitum Vilmoriniani

CHEN Wei, CHENG Zidan, LI Guodong, MA Xiaoxia""
(Yunnan University of Chinese Medicine, Kunming 650500, Yunnan, China)

Abstract: A multiple indexes quantitative analysis method using ultra performance liquid chromatography
united triple quadrupole mass spectrometry in multiple reaction monitoring (MRM) for determination of alkaloid
content in Radix Aconitum Vilmoriniani was established. The research provide a reference for the quality control
of Radix Aconitum Vilmoriniani. Chromatography columns: ACQUITY YPLC®BEH C;g (¢2.1 mmx50 mm,
1.7 pm). Mobile Phases: acetonitrile (A)-0.1% formic acid aqueous solution (B), gradient elution. The contents of
talatisamine, yunaconitine, vilmorrianine A and other six deterpenoid alkaloids in 18 batches of cultivated Radix
Aconitum Vilmoriniani were determined by UPLC-MS/MS and evaluated combining with chemometric methods.
Good linearity (R*>0.998 0) was observed for the contents of nine ingredients with respect to their peak areas
measured in the corresponding concentration ranges. The average spiked recovery rate were 96.74%—101.2% with
the RSD of 0.65%—1.9%. The determination results showed that the contents of nine components in Radix
Aconitum Vilmoriniani varied largely, but there were no significant geographical differences. According to the
results of HCA, PCA and OPLS-DA, 18 batches of cultivated Radix Aconitum Vilmoriniani were found to be
basically divided into two categories, in which talatismine,vilmorrianine A, yunaconitine, geniculatine C and
austroconitine B were the main differential components. The method was developed for the simultaneous
determination of the contents of nine alkaloid components in cultivated Radix Aconitum Vilmoriniani by UPLC-
MS/MS. The method have advantage of high specificity and sensitivity with short analysis time, and can provide a
reference for the quality evaluation of Radix Aconitum Vilmoriniani from different origins.

Key words: Radix Aconitum Vilmoriniani; UPLC-MS/MS; content determination; chemometrics
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