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WE:BH RN ANFTRET P 3 AL KELAEYRESFTORSHRRME® - $KAE(UPLC -MS/MS) ik Fik &S
ACQUITY UPLC® BEH Cis (50 mm x 2.1 mm, 1.7 pm), A Z A4 0. 1% WV 8RIE R — Ty (B EHRBL), ik 4 0.25 mL/min, 422 %
35°C,#HFH 10 pL; KRB F 5 TR (ESD, & FHX, REF XA SR 2 EMN(MRM) R & kw8 LM #L LmRh %
B AN A 0.919 8 ~91.980 0 ng/mL(r=0.997 8, n=7),1.048 ~ 104. 800 ng/mL(r=0.997 4, n=7),1.268 ~ 126. 800 ng/mL( r =
0.9998,n=7)e B A 5% BREMEL R BIF, A E 5 3] A 104, 22% ,105.05% ,104. 34% , RSD 5% % 3.13% ,1.63% ,1. 62%
(n=6).858 Z7 kBEME HEE TLBGT, FBES, LR EH,THA TR EANFRET P 3 AL LEEDHGEE.
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Content Determination of Three Kinds of Aconitine Alkaloids in the Zouchuan Guci Tincture

by UPLC - MS/MS
PANG Xiaolian', LIU Jicheng®, LIN Sheng’, ZHOU Chengzhong’, ZENG Haiqing'
(1. Yulin Center for Food and Drug Control, Yulin, Guangxi, China  537000;
China 530007 ; 3. Guangxi Shizheng Pharmaceutical Co. , Lid. , Yulin, Guangxi, China 537000)

2. Nanning Food and Drug Inspection Institute, Nanning , Guangxi ,

Abstract: Objective To establish an ultra — performance liquid chromatography (UPLC) — MS/MS method for the content determination of
The chromatographic column was ACQUITY UPLC® BEH

Cis column(50 mm x2.1 mm,1.7 p,m),the mobile phase was 0. 1% formic acid solution - a(:etonitrile(gradient elution) , the flow rate

three kinds of aconitine alkaloids in the Zouchuan Guci Tincture. Methods

was 0.25 mL/min, the column temperature was 35 °C ,the injection volume was 10 pL,the electrospray ionization source(ESI) was
adopted with positive ion mode , and the collection mode was multi — response monitoring( MRM ) . Results
aconitine, hypaconitine and mesaconitine were 0.919 8 -91.980 0 ng/mL( r=0.997 8,n=7),1.048 — 104. 800 ng/mL( r=0.997 4,
n=7) and 1.268 —126. 800 ng/mL( r=0.999 8,n=7), respectively. The recoveries were 104.22% ,105.05% and 104.34% ,and the

The linear ranges of

RSDs were 3. 13% ,1.63% ,1. 62% (n=6). Conclusion The method is simple,has good precision,repeatability,specificity and accuracy,and
can be used for the simultaneous determination of aconitine alkaloids in Zouchuan Guci Tincture.

Key words:Zouchuan Guci Tincture; UPLC — MS/MS;aconitine ; hypaconitine ; mesaconitine ; content  determination
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13 ST R (5 110798 — 201307, 6 98. 8% ) |
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J¥ 98. 4% ), F40 F B AL 2 R e AT . O TR
Bkt 20K R ERER N ATl KO AtK .

2 HEEER
2.1 iREEH

s F %A ACQUITY UPLC® BEH Cis FE!
(50 mm x2. 1 mm, 1.7 wm); FSHA A 0. 1% B R 1A
(A) = ZJEB) B EEVEE,0 ~ 4 min B 90% A—60% A,
4 ~4.5min B 60% A —90% A ,4. 5 ~ 6 min Hf 90% A" 3
N 0. 25 mL/min'! AL RN 10 pL; AERY 35 °C

i A5 < B IR AR O H i 25 25 U (ESD) L IE 5
TR, A2 Oy 22 5 W I (MRMD , 6 4048 L
1. 8 kV, B TURIELE Jy 100 °C , HEFL AU N 150 L/h,
lf 42 R U, RV R AU R 650 L/ b, Ji i 7
SRR 350 °C, PURRAFAF A BT oA a1 1) g Pk B
X X AL R R A LA 11
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Tab.1 MRM parameters of three kinds of aconitum alkaloids

bt BHT(m/2) FEF(m/2) BRBEN) miEkE(V)

Ly k5%, 646. 42 586.4° 30 35
105. 1 30 60
Wk 632.41 572. 4" 30 35
105. 1 30 60
RISk 616.40 556. 4" 30 35
105.2 30 60

ECAREETF.

Note: “is quantitative ion.
2.2 RmEE

TR A X R T BB Sk BT B 9. 31 mg (IR
SLB# 10. 65 mg, KGR, 7 B 25 mL s, BB
536 10. 30 mg, A B FRE , B 20 mL A=, B
FH 2 A O R 25, A5 B — X A S 48 T 40 T G o
0. 125 mL, & [A]— 50 mL Z¥ i, e 2%, Bl .

PR o S TR < R % i BORE i 5 mL, A 0. 1 mol /mlL
R pH 2 3, WHEIR S, 10 000 r/min &5.0> 5 min, i3
MCX A (HLA% 4 500 mg/6 mL, b FERT ] A HE 4l 7k
% 5mLiGfk), EREW, JCH 5 mL 0. 1 mol/mL £R R ¥
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JiE, AT AN K F RS 5 mL BEME , FF LRI, B s
0. 5% Z AL EE 15 mL YEJBE, WO DR 50 C/KIE T
PAERIRELE T, 0. 1% WA - 285 (90: 10, V/ V)
20 mL A% , I8 HE 1 min, #8875 (B2 250 W, §5i % 40 kHz)
10 min, %% %2 50 mL 25 s, PG i sh AR E 25, B
A5 T U 2 R LI VA W 1 mL, B 50 mL 25
EIH, AR s 2 2, 4 0.22 um A HLUE B E
i, B4,
BRI XS W FOE ) B BT AR v T2 UE 5

53.6g, )11 3.2 g, ZLAEAT KRB CE RN KRR S
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[B]—Z, H PR RTC TP MRM (S EI LA 1 24 3,

LRPE DG R B 43 i 4 e IBOTR 5 % BB A
0.010,0. 025,0. 050,0. 100,0. 250,0. 500, 1. 000 mL, &
10 mL Z8 BER A, 430w 46 it s A 2 2, 3 LT il
FAFHERE S B, DAREIN 8 43 3T f Wk BE (X, ng/mL) 24 B
ARbR E B B IR AR (V) AR bR A TS M B | (B
95 #2306k ¥i=10523. 1X,+12 880. 9, r=0. 997 8
(n=7), Kk HN V=10 970X, +10 392.7, > =
0.997 4(n=7), B 530N Ya=12 118 X5 +2 699. 81,
r3=0.999 8(n=7) G5 FH, i Uk B 4RV ] 5 3k
B4 0.919 8 ~91.980 0 ng/mL, 1% 3Ll K 1. 048 ~
104. 800 ng/mL, # 2 3L N 1. 268 ~ 126. 800 ng/mL,

9% BT < IR A X R v YRGS B, #e LI Tl
FRAPIE SRR 6 W, I SR THI AR o 45 R 2 S I Sk
B T 1% Sk Tl 1T ALK RSD 43 M 0. 6% , 1. 1% FiI
0.8% (n=6), FKIIEHRETHE RIT .

R M5 < BIR] — (k4524 201703101) LA &
Ml A8 HE i W, B TR R A 0,2,4,8, 12,
24 b, FAUTT RS S5 HERE I E 0 SR AR o 25 R 5 3k
BB Sk Bl T 2 Sk B TR AR ) RSD 43 3o 1. 2%
0.9% ,1.2% (n=6), R UL TR S TS 24 h

T MRS R — 4t (L5 201703101) #£ 4
MR % R AV R, 36 6 4y, 3 LT 6 A R AR 4
B, I A R SR U S 2 Sk e
0 9 4 1.58,25.58, 11.85 wg/mL, RSD 43 %I Ky
3.8%,3.9% ,1.8% (n=6) , KW FEELER .

TIRE [l 36« B 0 & A ) — ik (FiE 5 R
201703101) # 5 10 ), TR 5T, K5 %% L 6 A b, 45
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Fig.1 MRM chromatograms of reference solution
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Fig.2 MRM chromatograms of the three kinds of aconitine

alkaloids in test solution
2.5 mL, P43 BI0RG 25 A 2 Sk Boxt BEG T R (o vk J32
M 367.9 wg/mL)0. 015 mL, % Sk Bl %) 1 f i 8 O i
WRFEH 419.2 pg/mlL)0. 160 ml, B L Sk Bk i i 7 Tk
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Fig.3 MRM chromatograms of negative test solution

(B HE N 507. 3 wg/mL)0. 065 mL, [ 0. 1 mol/mL [
IR pH 2 3, ARV A5 i S A, PR AT (i 2%
PSRRI 0 SR AR, AR B i S IR 45 SR LR 2,
2.4 HmEENE

A3 BRG BUAHEVRE f 5 mL, A7 1 45 AR 3K
VW, F BT IR A5 PR AR I, DA AR 5 o Bk B8 U
TR, TR i A R LR 3,
3 iTig
3.1 NEFEEE
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T B T 2 DA W B TR 8, A [] 7™ Ml AN 7] SR
S ST () ARITAS ) ) M ) 2 S 800 P 5 2 b 1 1% 3k 2%
AR A — A O ELRE S A B Sk R
S Bl T S B D IS B i O 5 A
R B T B RE T SRR R B PR A L A Y
LC - MS/MS $ A , BT 2 M 2 )1 B AT 3 A sk
il 7 A 2k A o
3.2 HRIENARIERE

TR 5 Hh 22 R S ORE 2R 10 mL, BT I HL4%
FHIR SN AHE 28 2 50 mL, JEad , JERE  H B H 3073k 068
PE s BORE RN 5 mL, FR TG BRI e A 2
50 mL, PR BE 50 F5 05 , ik, EAE PSRBT 2R s i 2210

85 3 PO AR, 45 R R, AR pH SRIBGSCR BT
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x2 MEEKIKEER(n=6)

Tab.2 Results of recovery tests(n =6)

Biigy JH20L) #3543 mAE(e) WEZ(w @ik T)  RsD(%)

3.4 M
T IERAE R G B BRI, BR e, 45
TEUER , AT T [R] B0 e e N B T v 3 o 25 Sk 2 A

ha4 L3 3.9 3.3 .6 14 B ) 35 5 o A [RIAE R i v 2 S B YR Sk BT
53 W 83 IS s SR R AFAE—E 2257, AT RE S50 09 B 2 245 44 11358
25 3.9 5.5 9.80 106,34 N A . SN
g o sn am  wn R0 L RSN 1) B M ) 7 V5 B AN TR AT 5
) X . ) .
S Xk
25 393 5.9 9.6 103,26 i . s
. [1] % #,&54%. L08R RR[]]. =dFEFRFIR,
25 193 5.9 9.90 108,15 2011.23(3):91 93
eI BEY B9 a0 B 103 ’ R
e e en mu e 2] 8 W, 5%k & KTE. FhEa KRBT AL
2I5 63'94 67.07 132.63 102.42 B B B ,2016,27(2) :470 - 472.
' ' ' ' ' 105,05 1.63 [3] 4% 4,307, 29 . ELNRMEH LRI F 264,
25 63.94 .01 1505 106,17 2014.37(7): 1163 — 1166
25 63.94 .00 BLOT 10456 ' ' - .
y ol g . e [4] sk g AR, B JR,5 . ZARE S5 E L hE e
, ' ' ' ' - BEMRELIBmAEETHILRAR[)]. PERAEH L&,
558 25 29.6) 0.9 638 10391 2016.22(2) 147 — 44
25 9.6 0.9 6.3 10437 ’ : ' .
[5] T &%, 323k 4 618 kakb Fe P LIRA[]]. EFHb
25 9.6 .97 685  103.8 .
. 6 i Ge 104,34 1.6 5528 ,2013,26(3):111.
' 7‘ . - ' ' [6] 3 3u,Z%& fE,%kikE. WTFADBIHAEFT[]].
= B L b S Hd E 245,2013,33(3):286 - 288.
25 29.6) 0.9 63,60 103.09

x®3 HBEESENELER(pg/mL)

Tab.3 Results of content determination of samples(pg/mL)

(71 3k A . BKEBGHeGERERNEMBERE]]. TEHES
5% ,2012,10(5) :233.

[8] ® ¥F,# % ,WOLF - DIETER RAUSCH, % . % 3k #.st #6
RPN % Clefeit Z T mig ey s 2 HAEA[J]. T HhKF

& 5 2 K, BRIy KA, L K%

201407101 0. 66 1.79 0.36 FaR(EF5),2013,23(3):212 - 215.

201408101 L 11 33. 30 5 61 [9] Fm#k, £ikE, £ #7,% . RP - HPLC R E 4R ELRATF 3 4
201503101 2. 14 2313 244 Bk AMBAEI]. FR25,2008,30(12):1785 - 1789.
201608101 1.55 23.63 4.38 [10] B8 4, 0k@iz, % .5 . FLP i ANBNIRRT LA
201611101 2.56 24.10 266 RSN, SR LA ,2015,43(2):113 - 114.
201612101 0. 68 27. 69 4.08 [11] ey KA R, 2950, 5 SRS R P 3 AR E R
201612102 5.52 39.96 19.52 By KBRSy KA By KRB T] R B RS,
201612103 2.60 34.30 17. 83 2013,38(10):1521 - 1524.

201703101 157 75. 58 11.85 [12] AR, FE L, AR, % LC - MS/MS & Rl il 2 5 k
201705101 26. 38 15. 52 7 74 BV G RWmA A WAE[]]. T HIH L IERHE, 2015,

3.3 EHEFEIEEE

FESR B A% T L AR FARMERRE S b 3 B
L S B e AR, T X 5 Sk A W A T R VR 4
755 3k 2 A W A7 AL IS, MCXC [T 4 2 TR J2 ek
Ve SR RMEAL S P s A ) T H R B2 A AL, A
I EEEE T MCX [ A A8 ORI b AT A, 25 2R
TR BN TG BRI AF A B Hh s 24 46 56 v 17 o FH A
FriE— 2%

26(6):833 - 837.

[13] 3 F A&, A &M . LC-MS/MS & EF K 3 f Lk k4
e 7 AT [T, P25 ,2012,34(9): 1716 - 1719.
[14] 99 kA, 7 F,5. ®RME#H - EENETES
Foo oA A a2 )] R EA K S FR,2015,

36(10):5 - 8.
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