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Determination of Aristolochic Acid— | in Chinese Patent Medicines
by Heart—cutting Two—dimensional Liquid Chromatography with
Mass Spectrometry

HU Le—yan'?, ZHANG Yan—hai’, SUN Si—qi'; SUN Xue—-fei’, LI Du-xin®, WANG Li—hong'
(1. School of Pharmacy, Jiamusi University, Jiamusi 154007, China; 2. Nanochrom Analysis Technology
(Suzhou) Co., Ltd., Suzhou 215009, China; 3. School of Pharmacy, Soochow University, Suzhou
215031, China)

Abstract: Aristolochic acid I (AA-1) is a naturally occurring toxic compound belonging to the
nitrophenanthrene class, which exhibits confirmed nephrotoxicity and presents a strong carcinogenic
risk. AA- 1 is widely distributed in Aristolochia and Asarum species, both of which are members of
the Aristolochiaceae family, and is also found in related compound formulations of traditional Chi-
nese medicine. The 2025 edition of the Pharmacopoeia of the People’s Republic of China (Part
I ) has included an HPLC limit test for AA= I in Asarum crude drugs. However, compound TCM
preparations possess complex matrices in which coexisting impurities introduce severe interference.
Conventional liquid chromatography methods are markedly insufficient in such cases, as they fail to
achieve both precise separation and accurate quantification of AA— I . To address these limitations,

the present study established a novel analytical approach based on heart—cutting two—dimensional liq-
uid chromatography coupled with single-quadrupole mass spectrometry, designated as 2D-LC-MS.
This technique integrates reversed—phase chromatography with mixed-mode chromatography and was
applied to determine AA— I content in a total of seven TCM compound preparations. For the first—di-
mensional separation, a ChromCore AR C18 column with reversed—phase characteristics was uti-

lized. The mobile phase consisted of acetonitrile and 0. 05% phosphoric acid aqueous solution, and
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gradient elution was performed throughout the separation. The target analyte, AA- 1, was subject-
ed to online heart—cutting and subsequently enriched onto a reversed—phase/weak anion—exchange
(RP/WAX) mixed—mode trap column. In the second dimension, an RP/WAX mixed-mode analyti-
cal column was employed with a mobile phase comprising acetonitrile and 100 mmol/L. ammonium ace-
tate buffer adjusted to pH 3.9, and gradient elution was also applied. Mass spectrometric detection
was conducted in the positive—ion mode using electrospray ionization, with selected—ion monitoring
(SIM) adopted for data acquisition at the monitored ions of m/z 359 and m/z 298. The experimental
results demonstrated that AA— [ peaks achieved satisfactory separation from matrix interferences in
all tested samples. The method exhibited excellent linearity over the concentration range of 2—-100 ng/
mL for AA— [ , with a correlation coefficient (r) of 0.9997. The limit of detection (LOD) and
limit of quantification (LOQ), calculated at signal-to—noise ratios of 3 and 10, respectively,
were determined to be 0. 13 ng/mL and 0. 44 ng/ml.. The average spiked recovery rate was 100. 4%.
In summary, the proposed method demonstrates strong specificity, high sensitivity, and reliable
quantitative accuracy. It is therefore well suited for both screening purposes and routine quantitative
analysis of AA— I in TCM compound preparations.

Key words: aristolochic acid- I (AA-1 ); mixed—mode chromatographic (MMC); two— dimen-
sional liquid chromatography (2D-LC) ; Asarum; single quadrupole mass spectrometer; chinese

patent medicines

A TR &) (Aristolochic Acid Analogues, AAAs) eI R FETE N EAZ G ) AR
FEE AT D AR D SR B AN m A Y RIS S AR TR 00 25 FIAE Y ) 2 B TR
MM CIESE, DR MR EG Y ik H %A, BAE FEE30EME, St 7 TS
(WHO) 4 128808 ». Hob, SyiRmR-1 (AA- 1) ERZMbAEYhEtEsR, HILFERET
PR S B gk B (P 2 ) (2025 0) WO T VETE S S SRR TR 1 () h 2R R v 2
KS5HP, W HBTE E e S S SRR R Th 2k B b 215 300 A Rh 0 Db, EENLMERR . RTEE
B AA- T S RMET L, SORBEIRIR 2522 B R CHEENE L.

HET, SRRMRBMEY (AAAs) M HTRINE AT E L, FEARF R Mk
WeRME: . BAE HLTKE . ARSE T . RO AISE (HPLC) | WM - Bl e ik (LC-MS)
Sglenl, Her, HPLCRBA RIFMFEE SN, B0 AA- T J2 AAAs KGN e I 2307 T-B
{HHBLHPLC-5AMENE (HPLC-UV) REERAT. HURETTTIEE s, (a5 o2l 70 ) )
BRZII P AA- L IE s WU @G -2D0R% (HPLC-FLD) B RBEHEGE, HFxAA- 1 #f7
PIAACAL R, AR 5B, Hh 2R e S S IR o < THEAA- | iR E &= ' B
RCRURE 0 0% — R B DTS VE (UHPLC-MS/MS) A PERE D S, A7 T 1k 8 T 280 7 4o s s D0 28 0 g i)
A HAES ZARBE T | BT IR, R TR E I I E T ST AT
EME LIS 2 B2 S A B R i AA- | IREERL IR oR , & —FhERfEmifE . /s mik. REUED
S HoE S HER IS G AT 7%, SRR 2R AA- T IR RN E , & Ch 2w oe s 44 ) et 18
PIfR.

YA (2D-LC) Sl AR R SRS G, AR T RAER B 5
WEPENE, IAERAE 2 S AR T R AR B 1 IZ N, JFEANSE A AA- T W BRI i A
JEIL TR, HERIE ) A TR 2 R RAH-IAE (RP-RP) 204517, 4r Bkt
SRR, TR A S A R 2, UELLSEBLAA- | 5T RAS AL . IR GG
i (MMC) Wl 2 Fh Or S B 00 s )V P S AR Re 1) 23 B e 5, AP ARe sp— s i A sl
BOERENE | B A RE L A B SRR N HITE R . AR E U RO 59 B - 3c 4 (RP/WAX)
REB ST IN AR R, FIH AA- T S5 AR AR 5 55 FH &5 3511 5 A 2 1) i) i - 34 E
WS —4E R AR RS EAS Y 4 AL, Tl R G AS [ 5 - 4 ol B ) 8 p A AR AR e e 40 0 e 4%
P, L 7ET RP/WAX RS R A b DT R 4B 0% - SR BT (2D-LC-MS) 4 ik,
SO BRI, ASTREAE S B e PR AR O T o H SRR, e A R B A pH FIER IR EE
AR B AR O BT, INIEASUR B K B SRR R BT TR T SEBUM 73 s i, BRI AA-
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I 5 b2y 5 BT o0 W 20 BB, AP ARIE Oy, , 76 SR B i A ) 2 A T B n] SE 8K &
AA- T WHERRE B . A SCKZJT RN T IURIETE L . FX0RL BN T B3 55 7 P & 4 2 s S e s
BRI i AA- T S EE, BT AA- | B3 IGE S il (] SEm R
FE
1 Xy
1.1 =8, iXFI 58

%% : Agilent 1290 Infinity II ~ 4B AH A3 R4 (ERE ZERRIF LA, A4F: WTHE
(G7104A); PUITZE (G7111B); Hh¥EFERS (G7129B), A (G7116B); YIS IT (G1170A,
G2 B 6EYIIRE), AT TIEREE (MSDiQ, G6160A); #kAFRKM: Agilent OpenLab CDS %K
., WA 2.6, ChromCore AR C18 (250%4.6 mm, 5 pm, PN: A401-050012-04625S), Prototype
MMC-1/-2/-3 (3FhHA AW & 732 WEE J7, HEK ARG A1) MMC A 3% 4, 1502, 1 mm, 5 um),
WigEH Prototype MMC-3 (10%4.6 mm, 5 wm), ChromCore SAA (150%2.1 mm, 5 wm, PN: S014-
050018-02115S) (ZHi&ksr#1 (FM) FHRZAF) . KQ-250F A P i veas (R LUl s e A R A
A]) . MC-15Pro E 0L (WL A B ZRHAERA R AT . BSA124S 5432 — i RF (15[ Sartorious
NP

WAl ohE. BEE (aigk, BigEnTAR), K& 1K (18.2 MO/em, Millipore ZE7KAL) , MR
(orirat, WPEss%, HZHER), LMk (aikal, s TAEMBHIBRMAERAR), 48] (A
afi, EZHER )., AA- T WHERSE (35 . 2354340, 4. 98.2%, I ig 2l Bt bR AR IR 55 A B
NP

PEEE: JUBRIETE L (JWQH pill, b5 : 230101) ., EZW0RL (XQ granule, b5 : 231118) ., FEAN
THEHE (ZNN capsule, 15 230208) . B XEH H (ZFTG pill, . R10034) . A4 1 5
(DZZG capsule, b5 : 230512) . kAL EikL (ZKHT granule, 5. 240103) . J¢HHTE BF AL
(LDXG pill, 5. 20230506) ¥JIyT-24)5 .
1.2 fREREAIE H

FRECAA- T FRifES S mg, BT 5 mLAEMY, HHPRHEWITE R 2205, BRI EE 1 mg/mL
PIVRERE RV, T4 CTEE IR . RECE BRI, P BER AR M 1. 0 pg/mL 1)
Wi, PR BGE S I, H 70% H BRI RAGRE Wk B4 24 200, 100, 40, 20, 10,
4 F1 2 ng/mL BRI o
1.3 FmATAbIE

Bt JURIEIEIL . FE AL, BN T ISR . B XGEE I . AL eH e . bz AR |
TARTERTAL) W, BHM, FREZ1~2g, A0E25810.5 o, REBRE, BHIEREMHY, HEIMA 70%
HEE10 mL, HAP 422580 A 25 mL, %%, FRoEEsE, a0 (& 500 W, 5K 40 kHz) 30
min, JUH, EER, BHREERR, H70%HEHMEBRMES, #25), BudR5EELEL 10000 t/min
EE B 5 min, BUETEW, B

BEWRN % 5% . BORNRTS AL SR BRI 2 40y, B4y 800 L, 43 iR B IIN IR B2 435 >4 50 1 100
ng/mL i AA- T bRIESIEW A 200 pL, WHEIRSIG, EAHLAT; SSBOGHERER AA- T bR S is e
200 L, Z35l N 70% HEES 800 wl, JAHER2), A HIVE IR BT, AT, s Ik
FRN . FRRRAT (1) BETITHE,

. 5 1 B AT I
TSN B - (MF) = 1
BORIF (M) = 2 v i 5 00 i ()

1.4 Z“HRHEBEIERYE

S—4E ('D) A% ChromCore AR C18 fAiAE (250%4. 6 mm, 5 pm); FBIAH: AA0. 05%k
WKW, BRZME; BRETRNIFLF: 0~0.5 min, 30%B; 0.5~10 min, 30%~34%B; 10~18 min, 34%-~
35%B; 18~20 min, 35%~45%B; 20~30 min, 45%B; 30~31 min, 45%~53%B; 31~35 min, 53%B; 35~
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40 min, 53%~100%B; 40~45 min, 100%B; 45~46 min, 100%~30%B; 46~65 min, 30%B, Jii#: 1 mL/
min; FERERFR: 20 wL; FEIE: 30 °C;

B4k (D) LS Prototype RPAWAX G 3EFE (1502, 1 mm, 5 pm); i8N Prototype RP/
WAX G 3EFE (10x4. 6 mm, 5 pum); WEAH: Ah/K, BRHZHE, €100 mmol/L ZI%k: (HZ IR pH
=3.9); BEEERNIARE: 0~36 min, 5%B, 50%C; 36~36.5 min, 5%B, 50%~5%C; 36.5~37 min, 5%B,
5%C; 37~38 min, 5%~80%B, 5%C; 38~50 min, 80%B, 5%C; 50~51 min, 80%B, 5%~20%C; 51~65
min, 80%B, 20%C. Ji#: 0.6 mL/min, HOYIEI 4RI R0 WE 1, HH0~34. 4 min, ¥
PI¥ 1-25 34.4~35min, BINCE1-6, AA- T BEUIBI AR ; 35~65 min, WOIE 1-2, AA-Ti@T
YT AR R B AR i, IR AR S T

JiE R ESTE IR ANE & F 4, BMEWE (Capillary voltage) 43.5kV; TR E
(Gas flow) 11 L/min; ZALE S (Nebulizer) 2/ 3.45x10° Pa; THRSIRE (Gas temperature) 41325 °C;
ST (SIM), m/z k3359 F1298, TFZLHLE (Fragmentor) 4354 65 VI 135 Vi REME NS
Hz; HH153 min~65 min JE 5T
2 HRSIW®
2.1 E#MLC-UVELC-MSHH

SEEN T SR 2025 RR 25— AN F RS AR I T AA-
T B0 A 0 i 5 A o 20 2 R UK 83 ALEAT T 5E o
HE 2a v UL, =25 h S A RMEN AA- T, B5RT
T TR BN TT . {H 52 3 LR S0 . 22 P R R o I R G Rl
SERYE F7 R FU 6T AL B AL o e AA- Fig. 1 The flowchart ofon‘liynte heart—cutting 2D-LC-MSD
[ SITTHIG 4 TR, THEIHAA- T BER. o
TR S 7 P T R AT BRI B B R i e v 2 i 7 i SR B S AL RIS AR 0RE EA T 1 g ', [l 2b v
UL, RASEAEFRE A SIMARS, BEREm/z 359 BEATRLIN, 250 HANE AA- T MBHPERE SO RS AL &
HOPREESIE W, AA- T TR ERZMET T, TS AA- T 5 BRFER, AA- T WAz R
R, FiETIEIERE, JEIESEBIR AA- T A UETRE & . A b SR FH o R R £ 3 — B AT
(UHPLC-MSD) 77k —serp iz AA- | B —@ Rt

1000 5

D eolumn

Deolumn —  DAD

¥

MsD

5,000

ENI

3,000

JWOH Pill

2,000

Response | Counts

Asarum 1,004 4

AA-l reference

o

AA
A l J——

o 4 I

: = = 500
0.0 0.0 200 300 0.0 50.0 0.0 50 10,0 150 20000 250 3000

1 min £ min

2 SRH (a) HHLC-UV ik (b) UHPLC-MS J7iki) AA- T 36 BRZER 54 S 0 23 i i ]
Fig. 2 Chromatograms of AA— I reference solution and sample using (a) conventional LC-UV method and (b) UHPLC-
MS method

2.2 ETFRP-MMCH2D-LC 7iE& 1L

221 FTHBIEENFERREVRE W R EA R I IEAR 7 & R B0 R 2 4R (0
PRAR, ASCHER T Z3RGUKRERESAMIE . B 7SS HAFE A F ) RP/WAX (3E4E (Prototype MMC—1/2/
3) BEATIA. SEER 100 mmol/L TR ERZEME (pH=5.2) 5 OHEVERIRBIAH, w7 B EEBEN
PRI AA- T BB R . B Sl R Sl AH R A 10 mmol/L, A HUHLE 1~20 min M 5%B £¢



55 XX 1 WURGES PO UIE Aok (S - Bkl p o2y i S - | i i 5

PEREEEAE (L 3] 80%B, FOR4F 80%B Fu il 5 min, % AA- T FEAHUAHNE IR BERA T A8 1k 7E25~25.2
min i SAH HHER AR A 10 mmol/L 3G IIEE 20 mmol/L, FELRFEFA LA 80%B AU LL B A, %28 AA- 1 Fifidh
W MR G AT 02k . BB 3a w5, AA- T 783 NANE A MMC 43545 LS ChromCore SAA 4,3 £
IR EE 98 T R A ChromCore AR C18, B AA- T 7E MMC {4384 FIREB KR E AN, ST BN e
TAHAER], W5 T AA- T B{REE, 345 Prototype MMC 4,384 55 1 S04 A4 e ailidl, mAS%
B 5 —4EH B BRI e B O ML SR 5 R B TR o) 55 4 4 Bt e i s ;. =R, Kbk 3
AN A5 85 FASHLRE 18 RP/WAX {4354 (Prototype MMC—-1/2/3), #5%:AA- | (fRE AR BE, MO
FEI 88 738 e RE ST 35 (B T AR50 55 . Prototype MMC—1 < MMC-3 < MMC-2 < ChromCore SAA ) ,
AA- T PR R g , o AA- T 7885 138368 J1E9m 1) ChromCore SAA FORBE I, SR, %
JE BN 55 A B T A B BV SR T i Ak s a) s B Fac i g it i, S 8ugEsE, HT
it FH O i B SR RPN, TR I £ TR B B 0 J TE XY SRR ARSI R AR, [R5 2435 4% Prototype
MMC-31E 58 45 ikt

SIS TR R DU AIZZ th I L B T (80720, viv, ZJiE/100 mmol/L ZR%%) T, ¥t—i%
27 LERER G W) pH A AT AA- T 7E Prototype MMC-3 {4,354 & 5E A0 520, & 3b T %, AA-17E
pH3.9. 4. 7815 2 F{REMEA %S, HpTEpH4. 7 FAREEGR, SRM7, 7EpH3.9. 4.7, 5.2 F Hinlg
HIEMEEL A3 A4 1922, 420 F1540, FTHAMKpH SRHF IR T T AA- T B FARRCR, s RS e
LRGBS O SR R, R pH4. 7R R, (H R AR AR BT S O G, HRH
Z Rl E PR T T LAME, SRR kB pH 3. 918 LR EEA A It pH {EL.

10y 16,000
Al 3,0
a 15,000 o h

B0 4

ChromCore AR CI8 .-".-\-[
(] AA-1

404 Prototype MMC-2 2 7,500 4

mse f mAL

T pH=3.9

|
| b S
(] pe AA-T
o ChromCore SAA -3
_‘LL—-—-—-——“-"—_'_‘_'_‘—_L_. _.M—._-'ln /\ pH=4.7
AA-L 2,500 4
)

| Protorype MMC-3, A\ AA
]\ pH=5.2

30 1.5 1.0 125 154

00 100 200 0.0 s00 4sp  MMoE
1 min

3 AA-TAE (a) AEEFASHREE S MMC @IEFELL T (b) ANlE] SRRERZZ R pH AR T X L 1A
Fig. 3 Comparison chromatograms of AA-I obtained on (a) RP/WAX columns with different ion-exchange capacities and

(b) at different pH values of ammonium acetate buffer

2.2.2 HEMFMTHEOZE YRR U MEPE AERANTTE T AR EEK FE . KA AT A
BhAH4£ 1T (Stationary Phase Assisted Modulation, SPAM), BIff£EFEHE L FEMDE —4Eim RIMH A MR 22
e IRV RSOV 20 O T8 B = BIAS R SR g A e e 7l BEA e . hUCie 55 — 4k
T IA ) Prototype MMC-3 & REAE 1 4 S e 80, SEIREHUMAS A (10%4. 6 mm, 5 pm) [ Prototype
MMC-3VEAAHRERE . Uil A0 AA- | M EERCR, SCRAEORFS SR — B R T, AA-T7E
S—YEEOEFE FAEE AL (34, 4 min) JHIG, RIRUHREIGIE 1-6, AA- | B =i tetEs, JFHR%F
U NTFE SRR B, HIE4a T UL, 7E34. 4 min~46. 2 min MR DL AA- T BEPEME, il AR
AR PRI ES R AA- T RYRETT; H= MR 1. 4 T T 00O GRS SR AF AR DI R, R 58 —4E 5 i
AT, 5 AA- T DAHEEAE LTRSS, I 4b L, AA- T WTRE S AR R BAHA L
Velit, HMFRUERSF (T=1.23), M CRIESE 4R B RCR

2.2.3 FEZHBESHHMML B TE AA- TR 2y Rsd R BB R RO E R, R
i€ ) Prototype MMC~3 )R S A IEAEA T 0 56 4R @ AE, lid VAR A A HLIR IR ZZ o ik
WEERBENE R, AR AA- T 5ETFHEn 70 S0k 45O UIEIRE T, 7834, 4~35 min
XTI ERBUUR FETE I —4E ARG AA- T BRI IFSANE el R 58, VIR S,
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E Z 50
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3 100 4 L} 3 L
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T T = ; = 5.0 ; : v oy
ol 10 SLUIEE 4040 o0 g 10.0 200 30.0 40.0 0.0
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El4  RP/WAXAHERER (a) HlEERM (b) PEREIAREE
Fig. 4 Investigation chromatograms of (a) trapping and (b) elution using an RP/WAX trap column

FESUMR IETE ALH (05 St fb b, LB fRFR 1. 4
TR IS — 4 53 B AEARES , 15 AA- T YR B —
el hE I, 2T 5 YRR R R AR R B SRR
AA- T ST s & is2m . g6 vl W, it
VA HLA (80%B) FMKELBIZZ AT (5%C) MY
JiERsF R, S L BT B K R B A A T g 5 AA- T
B B AR B0 ek 3%, AR S35 vh Vs A0 L 451 31
20%C, AA- T BBREPEMIARGI , H&E 55 _4En)
VRBE S (UL 1. 4300 F 25 B0 54F) . 3T
MMC-3 (a4, 38 i 6 P53 s A o A Lz R A
S WPV BE AT A R B A T 5 AA- T #9%y
B, SR
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[ |
5 |
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g. 5 One-dimensional ('D) and two—dimensional

(°D) spectra of the AA-I standard substance and JWQH

Pill samples
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2.3 FEWIE n

2.3.1 FEERMERE LRUSREFLNGE .

T INEN R HIURIEI AL AL, T §

B SMN B 2 AE A RS R A, R

L3S FIREATASTE, B, e U

I BN SE SRR TR ARE S, RO, S o — ]
W7, BAPERER R T AA- T 000, EWA . o

ELEER ., W2RESERS . gk, Ax 7] b

(R RIS SRR, ARSI RIA,  F

TERITT R § «]

2.3.2 BERMMEE HEETENOMTRE, vouru_ %
TEAA- T B9 EE /514 10 ng/mL 120 ng/mL T, LLJg ik — — = = == =,
NHIERTH b2 RS, B s ey, 2 | |
SRR EE RN 43 A 97. 9% F 100. 64%, FHHATFT ] ©
LT, e IEIEER " (% 2

BRIE SR 90-110%) . WLBEHHHEH — 4Bl )y 1

PR VR I T (B ok —

2.3.3 xR, RHBRESEER WAEFEK E—

)ZEE/\J AA_ I 1&%7&?{'&{?& , j:ﬁ “1‘ 4” Iﬁ‘F@iﬂé%{#i&*ﬁé 0.0 10,0 200 ri:J;:‘Im 40,0 S0.0 a0 p50
Mg, PLAA- T W) 2R E RS AL bR (x, ng/ml), 6 TEAS[EBEEEDERE S JUWR FE10 AL °D 73 i
DLIGTE AU AR bR (v) A bIbRiEih 2, M7 20 ] &

. Fig. 6 ’D Chromatograms of JWQH pill under different
AN 44 % _ T - ﬁg.: '#
30T &5 RER, AA-T7E2~100 ng/mL LR gradient elution conditions

?4@: V‘] éﬁ 'ré ?é %—5\ E tl? . éﬁ ‘ri 7‘7 %5‘3 ﬂ‘j y=67 0676x+ a—c, Chromatograms of ’D under gradient conditions 1, 2,
40. 2976, *H ;é /% ;}g[ r=0. 9997 (r20. 999) , %% Eua 2"“}% and 3, respectively (see supplementary data for the gradient

conditions )
LA RTER TF, W E BRI ER. 2 n| LG
S/N=3 Fl S/N=10 15 AA- T B HBR (LOD) g =
R (LOQ), £ AA-THILOD 40. 13 ng/mL, LOQ 4 0. 44 ng/mL,
]2!: ] AAT e AAT
) 2 Il 625 b f"',
1,250 4 'I Il |I |
L= ' [ |
1 S0 | |I
1000 Il II II I
% 730 'l l' % e I|I |||
) = .
% 2 250 | |
; 500 4 | % .'I I',
P s T pem AN
e JWOH Pill wonen /N T
0 JWOH Pill (lack Asarum) " JWOQH Pill (Tack Asarum)
2250 =125
=400 + - * B
53,00 34.00 5600 38.00 H0.00 53,00 54.00 56,00 38.00 60,00

i/ min tf min

7 R JURSETE ST R . JURIEIE LA 7 AIAE () m/z 359 Fl (b)  m/z 298 I SIM RS L4
it
Fig. 7 Comparative SIM chromatograms of negative control sample of JWQH pill (lack Asarum), JWQH pill, and Asarum,
acquired at (a) m/z359 and (b) m/z298

2.3.4 B|EM E—MIUREFEIFES:, $¥ “1.37 T FAESETAI7 AT 5 5 e RE i,
TETE AL A FEERENE , 0% AA- T T A E AR ERZE (RSD) . 25 IE/R, AA-1
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2.3.5 mErEYER B AA- | SEOEZERAESS, 2K, . &3 N REKF50.0 ng.
100. 0 ng, 200.0 ngfJ AA- T briff, JEFEIR “1.37 I F ARE S ETALEE 7 Va6 10, T Ibs Il
R, R AA- T TE3 N MFRACE T B IIFRIEICRLE 94. 7~109. 4%, “FXHIHIFREINCE 7 100. 4%, FHAPF
TR R, 450K 1,

F1 o AA- T TEFEZURLEE S B bR e
Table 1 ~ Recovery rates of AA= | in Xingin Granule samples

Number Background/ (ng) Added/ (ng) Found/ (ng) Recovery/%
1 30.9 50.0 85.6 109. 4
2 30.9 100.0 128.0 97.1
3 30.9 200. 0 220. 4 94.7

2.4 ELFRESNE
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TSP ALEFESD, FRER 1. 300 FOORE S AT AR 778, & EWLI, R IR 10 7 TR DA S AA-T
B E, HEHEMAEIEE (K8) B, AA- T 7EPAS SRR I IEE N 5EFH Y 70 55
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Fig. 8 SIM chromatograms of the seven Chinese patent medicines at  (a) m/z359 and (b) m/z 298

22 TRz AA- T B9 RIE 4 R

Table 2 Determination results of AA— I in seven Chinese patent medicines (CPMs)

Dosage of corresponding

CPMs Quant.ity of l.nedicinal Herbal material corresponding to CPMs Content
ingredients AA-1 (2) (pglg)
JWQH Pills 9 Asarum 50 0.093
XQ Granules 10 Asarum 200 0.015
ZNN Granules 9 Asarum 37.31 0. 585
ZF¥TG Pills 23 Asarum 100 0.332
DZZG Capsules 23 Aristolochia mollissima/Asarum 16.2 1.524
ZKHT Granules 25 Aristolochia / 5.153
LDXG Pills 10 Akebia stem / 0
‘
3 &

AR R S, @A T ER R SRR - T (AA-T) WEEIET %, Xt
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HRZGRE T AR . Gk AA- LRSI A T IRAHORMERS, ARWESTRANT 1 R T SR - 3 AE
FE TR 20 AR AZ O RO OB 4B (0 SR, SR 08 1A [ 88 1 S 8o EE ) MMC 3%
B, B TR, PR . pHAESEREEARAE, A5 T AA- | SR IA MR IF o0, 5%
BLAA- T BRGHER) R AT . 2073k A00E, P or ik e . ML, wIaetkoR, nohvh 2
FHAA- T BYR BRSPS a0 T BORSHE . T lgs b2 | 7%, AR 4R
Rt S 2R S Y7 N N L2 S e e =S s 2 L DU R L S RS E e or PO VA
BAEiRS:, AWGEIT IR SRR SRENE . Ah, JEZERIEA T iR AR B SEPR AL, IR TT
JErh k2 AA- T IREBFRHEDEIT, AT 2 245 bn i A LS P25 ik m PR R R oK
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