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W E R AN M ERET P SRR ALk, ik R RA &R (LC-MS/MS) %, &3%4£ % ZOR-
BAX Eclipse plus Cs 4, &30 48 4 TH (4 5% 7K ,0.1% T & + 5 mmol/L ¥ & 4 )-7 (0.1% W 82 + 5 mmol/L W B8 4% ) 45 & 2L, ik
4 0.3 ml/min, A& A 40 °C, #HAF3H 10 pl; @ mp 55 T4 R £ B Bl 7 X847 B & T4, R T2 54 e94am & 1
A m/z 359.15296.1, 4R LA ASEHES A 11.21~299.0 pg it B A 5 &R0 2 RAFAI &M £ & (5)=0.999 5) ; F34 Im
HEDKE A 119.20% ,RSD=4.0% (n=9). £t %5 & A Mig W2 F LT TR A4 0F, 4k LR ar + 5 5%
AhER AR EA M R R
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Content Determination of Aristolochic Acid A in Xiaozhong Zhitong Tincture by LC-MS/ MS
HE Song-hua', TANG Xiu-ling', SANG Tong', ZHAO Xiu-mei*, XIE Tan-fang' (1.Guangxi Institute for Food and
Drug Control, Nanning 530021, China; 2.Guangxi Jiuhui Pharmaceutical Co., Ltd., Nanning 530001, China)

ABSTRACT OBJECTIVE: To establish a method for the content determination of aristolochic acid A in Xiaozhong zhitong tinc-
ture. METHODS: LC-MS/MS was adopted. The dermination was performed on ZORBAX Eclipse plus Cis column with mobile
phase consisted of acetonitrile (containing 5% water, 0.1% formic acid, 5 mmol/L ammonium formate)-water (0.1% formic acid
and 5 mmol/L ammonium formate, gradient elution) at the flow rate of 0.3 ml/min. The column temperature was set at 40 C and
injection volume was 10 pl; the detection was performed in multiple reaction monitoring mode (MRM) with positive electrospray
ionization (ESI), by m/z 359.1—296.1 of aristolochic acid A. RESULTS: The linear range of aristolochic acid A were 11.21-299.0
pg (r=0.999 5) with an average recovery of 119.20% (RSD=4.0% , n=9). CONCLUSIONS: The method is accurate, rapid,
simple and reproducible with less interference and good specificity, which can meet the requirements of trace detection of aristoloch-
ic acid A.

KEY WORDS Xiaozhong zhitong tincture; Aristolochic acid A; LC-MS/MS; Content determination

T LR T e 2 T O [ 25 L) 20 10 4 SR (—35) ™, S P ¢
THE 97 KU ST A TN B2 2 21 R rp 25 2 s BT )
HLEFAIE 4 I 16 2 o, BT HLAG AR TG4 i
MR . T AANE AT R 4.23%  ANE R
W/ RER E RS TR AV, RLLE 1993 4F , L RIB sl A FF- 95 82 T 3%
[l — 26 12 IR B & IR AL S 2B R g S, Bl
B DY YRS R B R B2 B PR AE A EE TR Y LA R K
o BUEC GRS, Dy IR B T2 SR Ik Sk B A
PEEFLEAL” it 2 AN, 2004 4F 8 H, R IE R A 24
e T S 20 o W B B R AR R X T R AR R 2 A
e HAR AN B 1 ) 3 LR B @R F I 52 Fn gl SR 40
P TINAE N 5 T YRAS R 2 b B L300 ) W B EY (R,
G 4 ) 0 e L SR IET A 28 4, T AL Ty v A
ALY Eh YR R A IR ST s 1 I B IN  o r  BRRE
FrXTARTIE T I 1B SRTT 10 o S 2 e e A E B .

LR, 2 5 Y044 R A0 v 24 k1 B L 0] £ A T YR AR R
TN R vk B SCHRARGE L vk 3R B RSOR M (A 3% (HPLC)
U RO (03 (UPLC ) ¥EY L E49H (TLCS ) 0 )

* FAEIN . WFE T 2k R H R A Ay A HL A
0771-2611653, E-mail: hshua3@sina.com

THEZD 20134555 24 455 20 1
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2.1 BE-RIkEG

211 @IELAME @5 H : ZORBAX Eclipse plus Cis(2.1 mmx
100 mm, 1.8 pm) ; JHAH R FHBEEEBENL , A #207K (0.19% H
W2+5 mmol/L H R %% ) , B AN LM (75 5% 7K , 0.1% H R+5
mmol/L I REE ) , B REVEMAR ¥ WL 15 ik - 0.3 ml/min, Kl -
40 °C, #FHEGE 10 plo

x1 REBESEHEERNERF

Tab 1 Gradient elution program of liquid chromatography
ALK (0.1% F R+ BAL: ZH5 (5 5%H47K,0.19% H R+

I, in 5 mmol/L HRE ), % 5 mmol/L A% ), %
0 55 45
6 55 45
6.5 5 95
9.5 5 95
10 55 45
14 55 45

2.2 FRSAME HUBSR  EST; I LR 4 000V 5 BEHE HLJE
1500 V5 THEELE : 350 °C; Z5 AL AR5 T - 40 psi; TR -
5 L/min; $37 SCIRLE : 390 °C s #§ Y U3 < 10 L/min #6900 7
2 IE BRI 4 7 20 2 500 W (MRM) , BRSO
20" HERE T,
F2 DRERERAKMRMSH
Tab 2 MRM parameters of aristolochic acid A

BE Tz TET () JERA IR, ms MRAIR Y iRV
359.1 3240 40 61 9
359.1 296.1" 40 61 5
350.1 268.1 40 61 17

22 ARHEE
221 XRSIABOGEIR DY TR AXT IR RIS &, NS
Ji-7K (40:60, /Pl A 1 ml+% 10 ng (I, BITS
2.2.2 KA W s BCRE R 25 IR BT I kR AT
K I 25 ml, BT 28 & M, KB 26T, 5R I 1 % Bk R 4
R A0 ml 3 Z U IS A , TS A% 28 250 ml 43k,
A N =5 R e R BRI A K, B 40 mi, 352k =S el
T2 A Eh MR E pH 3 2~4, B = WS R PRI 4 I, 15
K40 ml, & 9F =S e, 28T, sk in W A R R B 2 5
mlSE i, I B2 2, 5T RS B L ml, BT 20 ml &
Wi, 2 -7K (402 60, I R BR B 20 B, #2750, 34 0.2 um J§
JES, BNAS-
2.2.3 [T HES IR A 2 0E Mo Lo BT Ak Dy i A AN 1 4l
SEIRATERE AL  HE 2.2, 27 IR 5 R A A, R4S
2.3 TEMRE

F“2.17 TN (0 1 - G A1, O B 6 VA
RAPE XS B R 2 e S - B I, W 1. F R LT
AT R A A X T SRS TR AT T
24 ZHXRREE

A B FRILTL YRAR TR A X R 5 10.48 mg, T 50 mI &,
TR B R R 20 $2 50 R A 3 ml, BT 50 ml &
SRR o R AR R A A, PR RS 3 ml, BT 100 ml
SRR, o R AR R A0 PR R A 25 ml, BT 250 ml
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50.25.10,50.50 ml &S, Il 2 -7K (40 : 60, 777) Fis 1 25 )
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Fig 1 LC-MS/MS chromatograms
A. substance control; B. test sample; C. negative control; 1. aristoloch-
ic acid A
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PEFEIAE o 55 AR EL A5 R 3 LA 10 1o WUAR 7 Al R
430.4 ng/ml, & & FRA 1.2 ng/ml,
2.6 RBEERE
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(n=6) , FWIA 5 Pk 1 AT
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2.8 FEEMIRE
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#3 MEEKEIXIELER (n=9)
Tab 3 Results of recovery tests(n=29)

o Wk, Frovie, AR, R, OMEERENCE,  EYMRERECR, RSD,
7 n % % %
g ng ng

1 25 749.8 3137 1153 107.83
2 25 749.8 3137 1207 122.32
3 25 749.8 3737 1204 121.66
4 25 749.8 7474 1656 121.20
5 25 749.8 7474 1654 120.93 119.20 4.0
6 25 749.8 7474 1675 12378
7 25 7498 11211 2067 11752
8 25 7498 11211 2101 120.52
9 25 7498 11211 2062 117.04

F4 HREEVNELER(n=2)
Tab 4 Results of content determination of samples(n=2)

s A DYUATR AR ng/ml RSD, %
20101101 18.6 19
20081205 10.0 9.5
20090201 7.0 1.5
20090202 8.6 6.3
20100801 30.0 45
20100802 349 12
20100803 304 1.7
20100804 23.1 1.3
20080303 8.7 31
20080401 8.8 2.8

2.11 SEMREMNIE

TP IR ET 1000 ml & 407 7.12 g, $ied h E 25 81)2010 4
L C— ) “Hl o 7R O, YR R A BRE NG
0.001 % " HEATHTEL, A5 T4 I LR BT H 25 S A5 R A B HILE BR E
R 71.2 ng/ml, PRUAS i 322 Ry A0 ], 8508 28 A% T A 1 ml
YRR A (C:HLON) AR 70 ng.
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3.1 BELKGRERE

BB R CNE-0.1% L2 (45:55, V/V) R shiAH , 45
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Xt m/z 359.1—296.1 HHEEE 1A [M+NH.], LLZJE-0.1% 2,
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YRERTR A 53T 5 [INHL] 455 32 550 5 388 5 17 2.1 750 3
RGP oA PR, (NH B S, S DA IR A 5T
5 INH S5 62 3L m SN
32 FULEHHIERE

TSR A 5200 CrHLON RS i 341.05 Da. 2R
BT BEGRTA T (2 pg/m) I 2 — TS R, o7 W m/z 342.0
[M+H]"; m/z 359.1[M+NH.]"; m/z 364.1[M+Na]'; m/z 705.1[2M+
Na]";m/z 324.1[M+H-H,0] ; m/z 298.1[M+H-CO,]", %% 5
SCHRURIE — 3, SRAE miz 359.1 W) GRS &, W L s m/z
324.1,m/z 298.1,m/z 296.1 ,m/z 268.1, WL 2. {#iJf] Agilent op-
timizer S A OLAL A AL T 3% 4B TS50, Kbz
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Fig 2 MS/MS spectra of aristolochic acid A

A. parent ion;B. fragment ion
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