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MR RBHAFEEFA - BHBEZRE)AARRELSE -
22004 £5 A7 8k £ERAAH 167 /8 INDs 4 > 2K
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5. PEBRX RRAY

ATHEBEREREAREEHS S ® T WHO monographs on
selected medicinal plants | 9 8 #E #1 € aldrin #1 dieldrin R 45 A8 1%
0.05 mg/kg ° Dr. AJ. Vlietinck s HBXMBA RHN FE B2 R &
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ZmzEEHAMEREX
1.9 835 & Bl 3
% GC/MS fingerprint profiling of lostephane heterophylla roots
and quantitative analysis of xanthorrhizol in an alcoholic

extract. ( Maria Isabel Aguilar et al. )



2.5

Rapid and easy identification of the adulterant llicium

anisatum L. ( & £\ A ) in the power of 1. verum Hook. F. (
A #© % ) (Srinivas V. Pullela et al.)

Characterization of Radix Astragali ( %% ) by LC/APCI/MS.
(Chun-Tao Che et al. )

* Marker profiling of triphala—an Ayurvedic formulation used in

Indian system of medicine. ( Sujay Rai et al. )

Qualitative and quantitative evaluation of citrus bioflavonoids

in citrus fruit and extracts used as nutraceuticals. ( Amitabh
Chandra et al. )
HPLC Chromatographic fingerprint of ASHMI, a Chinese

herbal formular against allergy asthma. ( Xiu-Min Li et al. )

AR 2 RS R

* Microscopic differentiation between Aristolochia species and

Akebia trifoliata ( & K& ), Clematis armandii ()| Ki& ), C.

chinensis ( g & 4b ) and Stephania tetrandra ( #r B &)
(Reinhard Laenger et al.)

Authentication of Stephania tetrandra S. Moor (5 2.)

and its toxic adulterant Aristolochia fangchi Wu. (& T.)

using microscopy. ( Vaishali C. Joshi et al. )

Macroscopic and microscopic authentication of Illicium

verum Hook. F. ( A A & % ) and its adulterant Illicium
anisatum L. (&3 A& ) (Vaishali C. Joshi et al.)
Authentication of Ephedra species ( fi3% /8 ) from old world

and new world. ( Vaishali C. Joshi et al. )

3DNA & AR



% Sequence analysis of nuclear ribosomal its to develop

molecular markers for a herbal medicine, Dang Gui ( & 5 )
(Ho-Young Choi et al.)

% Characterization of medicinal Zingibraceae ( & #) using
ISSR. (David R. Gang et al.)

% Molecular differentiation of Astragalus radix ( & & )
sequence characterized amplified region analysis. ( T.-H.
Annie Liu et al.)

% The use of polymerase chain reaction ( PCR) for the
identification of Ephedra (i ) in dietary supplements.
( Natascha Techen et al. )

% Phylogenetic relationships in Pimpinella ( & % B )

(Umbelliferae) based on essential oil analysis and nuclear and

chloroplast sequence. (Ikhlas A. Khan et al.)
% Molecular authentication of the herb Radix Stemonae (& 3F).
(Ka-Yee Law et al.)

k Molecular and chemical authentication of Saussurea lappa

Clark (A& %), an endangered Chinese medicinal material.
(P.C. Shaw et al.)
4.5 vr b s ke B AT R
4-1. 2 &5 H
% Qualitative determination of aristolochic acids in

Aristolochia plants and in commercial products by

HPLC-UV-ESI/MS methods ( Feng Wei et al.)
# %  HPLC-UV-ESI/MS

35 42 A& 4 . Aristolochic acid A, Aristolochic acid B,

10



Aristolochic acid C, Aristolochic acid D,
7-OH Aristolochic acid A, Aristolic acid.
Wi BB FARE MARE - BRES XUk ¥
Bt b | A
HR BHIE BRHT -~ FAE - RLEHEIL 6
1ERE R o B RB AR E 45K 4 Aristolic acid » H
ERSHEME - mFESHLLHA
% Where is aristolochic acid in herbal products ? (Steven
Dentali et al. )
7 %  HPLC (AA-I pop = 0.08mg/mL, AA-Il [op =
0.10mg/mL) , HPTLC
3542 mg, 4 - Aristolochic acid I, Aristolochic acid 11
W e RA
SR C2HREF S AR KRS -

* Determination of aristolochic acid in Asari Herba by liquid
chromatography / tandem mass spectrometry ( Ya-Hui Hsu
etal.)

# % + HPLC/MS/MS (AA-I rop=2ng/mL, AA-II |op=
2.8ng/mL)

F54% A% 4 Aristolochic acid I, Aristolochic acid II

R tm ¥

BER:20#4@FF 11 4AHRLaF OHAEmE
BMEABRLH 1 BERAE] SESAUER
5 ERRZ OREARKMK - R -REBAFEK
ML BREHKE > HA 70% Bl w

11



wz— > Elmkia iz HRAHE > HA 70
% iz sz — -
4-2 s R 2 BB AR R
* Microscopic differentiation between Aristolochia species

and Akebia trifoliata, Clematis armandii, C. chinensis and

Stephania tetrandra (Reinhard Laenger et al. )
Ik BB SR
W MAE BT~ GRE I RE - mEL - H
e
HERX WARBARH LR TEARLL  THEAWE
BHUES -
% Authentication of Stephania tetrandra S. Moor and its

toxic adulterant  Aristolochia  fangchiWu. using

microscopy. ( Vaishali C. Joshi et al.)
Ik BARSR
W REHT S RB T
EREBLOBRTEARL  BULBHRES -
4-3 %3¢

* Herbal products from the internet : evaluation of
nephrotoxicity and aristolochic acid content. ( Premalatha
Balachandran et al. )
7 % : HPLC, nature red assay
3542 & 4+ Aristolochic acid I, Aristolochic acid 11
4mf#k * LLC-PK1 cell line
WAk e Al
BRI HTEDY wyz—RmpEiE (IC=100
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peg/ml) R 24045 5 HsrE 14111 2218 4
UL AR AR B 0 B R EAEE - 24P R Bt R 3
Moo BRBTH LB A i FER B HME
THRARBFEER B E =BT -

* Structure-activity relationships of aristolochic acid

analogues. Toxicity in culture renal tubular epithelial cells.

( Premalatha Balachandran et al.)
7 7% * nature red assay, caspase 3-activity assay
AR 22 R S REMEEL R B RABRITEY
#m gtk @ LLC-PKI cell line
BRBRLHRIFUERSE KFABRLRI BE
588 Villa~ B W48 la> HeAAK BEmp itk o
5 B R4S EL 5T 4E 4 TR caspase M & px 4a Bl A T o
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Determination of aristolochic acid in
Asari Herba by liquid chromatography /
tandem mass spectrometry

Ya-Hul Hsu, Chi-Fang Lo, Ling Lal, Mu-Chuan Tseng, Shuo-Hung Hsilao and Jer-Huel Lin*
Bureau of Food and Drug , D of Health, Yuan,

161-2 Kunyang St., Nangang, Taipel 115, Taiwan { R.0.C. )

Introduction

Aristolochic acid (AA) is a known nep and p gen found In A lochia spp., Brag.
spp. and Asarum spp.. Products containing AA probably cause renal damage or renal fallure. When Chinese
herbs nephrop! y was i fangchi Wu, A. debilis Sleb. et Zucc. , A. manshuriensis Kom., A.
contorta Bge. and their prep had been p In Talwan. However, other herbs belong to

Arlstolochlaceae family may also contain AA. Asarl herba Is one of them and had been reported as contained
trace aristolochlc acid 1.
Asari herba { “Xixin” in Chinese) is one of the most important crude drugs in Chinese herbal medicines. It
such prop: as ti-nfl: y and Xixin could be used in
Taiwan only when its process the : the used part must be roots and rhizomes;
grind powder of Xixin cannot be added to product directly; only water extraction of Xixin can be used for
medicinal purposes; finished product must be detected by HPLC/UV to ensure it free of AA before marketing; the
HPLC/UV assay method for AA is based on The Japanese Pharmacopoeia (XIV).

Even though those preparations were under control, it was not clear whether the trace AA amount in the
water of roots and rht. were under HPLC/UV [l So far, the of AA In
whole plants has not been evaluated yet. Therefore, the present study was conducted to analyze the amount of
AA by LC/MS/MS, which was more sensitive and accurate method that could evaluate the amount of AA In roots,
rhizomes, petioies and leaves of Asari herba by 70% methano} and water extraction.

Materiais and Methods

Sample preparation
Twenty of Asari’ herba were randomly sampled and
identified the origin by pic exams. Each of

them was subsequently divided into four parts, Including roots,
rhizomes, petioles and leaves (Figure 1) . .

The sample (2.5g) was extracted ‘with 70% methanol or
water thrice (40mL, 30mL, 30mL) by sonication for 20 min,
respectively, Combined all extracts and evaporated the solvent
todryness. Then the residue was dissolved with 70% methanol
containing 0.1 pg/mL Piromidic acid intemai standard, 2.5mL 2 ) >
for' roots or rhizomes and 10mL for. petioles or. leaves, Figure 1 : Four parts of Asari herba
respectively.

Calibration curve preparation ' : I

A mixturs of AA (40%) and AA-ll (56%), purchased from Sigma, was used as the standard. A saries of eight
standards with concentrations of AA-l of 0,01, 0.02, 0,06, 0.4, 0.5, 1, 2 and Spg/mL ( with the corresponding
concentration of AAJI being 0.014, 0.028, 0.07, 0.14, 0.7, 1.4, 2.8 and 7ug/mL) were prepared as calibration
solutions, each containing 0.1 pg/mL Piromidic acid internal standard. The calibration curve was obtained from
the piot of concentration versus peak area ratio of standard to internal standard.

HPLC/MSMS condition
HPLC : Water 2690 Alliance LC & 996 PDA with an automatic liquid sampler and an injector system
Tandem mass spectrometer : Micromass Quattro Ultima LC/MS/MS
Data processing system: MassLynx NT Quattro Data Acquisition
Library for mass spectrum searching: NLFD3/LM, & library created by Division 3 of BFDA
BAS Bea™ syringe pump: Bioanalytical system Inc.
HPLC condition -
Column : Zorbax Extend — C18 { 2.1 X 150mm, 54m) . Table 1 : Parameters of daughter fon scan for aristolochic acids
Mobile phase : CH,CN : 0.1% HCOOH (containing in the LC/MS/MS anatysis
0.1% NH,OAc) = 36 : 65

L Parameter AA AAJl | Piromidic acid
Flow rate : 0.3 min/m| :
Photodi amay: 251 nm Selection precursor ion (m/z) - 359 329 289
Injection volume : 20 pL (split ratio : 1/1) Cardler flow {mL/min) 03 03 03
Running time : 26 min Caplltary (kv} . ' 3 3 3
, Cone (V) 20 20 40
WSS mode Collision (eV) : Argon 10 12 20
Positive lon electrospray (ESI’) analysis was Source Temp () 120 120 120
and multiple (MRM). pqgotvation Temp (T) /0. 3s0 350
method  was used for  quantification. The o range (mfz) 200400 200400 200400

conditions were shown In Table 1 and Table 2.




Precision end accuracy tests Table 2 Parameters of MRM set for quantgative analysis of
Al calibration curves of AA-l were aristolochic acids

constructed prior to the experiments with

Parameter  Precursor Daughter Dwell Cone Coliision

correlation values of at least 0 9995. The intra- ¢, on(miz) lon(miz)  (sec) (vok)  (eV}
and inter-day assay for AAJ were assayed at aa 359 298 025 20 10
001,002,005,01,05,1,2and 5 pg/mL on the 120 28 026 2 "
same day and on 6 sequential days, respectively.

Pwomidic acid 289 271 02§ 40 20

Accuracy {%B1as) = [(C,e-Cnaasure 'Cinu] X100,
Recovery tests

Three drfferant amounts of AA-l were added to samples and prepared as descnbed in sample preparation
Each spiked solution contans final concentrations of 0 2, 1, 2 pg/mL of AA-.

Results and Discussion

of origins of I
The botanical origins of Asari herba are Asarum poidis Fr. var, (Maxim) kitag, A
ldil Migq. or A i Miq var. I Nakai {Ar h Twenty samples of Asari herba were

identified by pharmacognostical exams in this study The result showed that 11 of them were A heterotropoldis
Fr. var dshurle , and the r were A
Chromatograms of aristolochic acids

In this study, 0.1% ammonium acetate was added in the mobile phase to the ) effi
High abundance [M+NHJ* ion fragment of AA-l at m/z 359 and AAdI at m/z 329 occurred in the mass 1 speclmm
(Figure 2) and had been selected to precursor lon for the MS/IMS analysis The tandem mass spectra of the
[M+NHJ]" 1ons of AA- and AA-i were shown in Figure 3. The[(M+NH,}-NH,-44]" i1ons of AA-l at miz 298 and AA-ll at
miz 268 were used for quantification The detection limit of AA-1and AA-ll were 2 0 and 2.8ng/mL., respectively.
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Figure 2 : Mass 1 spactrum of a full mass scan from Figure 3, Tandem mass spectra of the [M¢NH,]* ions of (A) AA-)

vz 200 to 400, showing considerable [M+NH ]* lons of and (B) AA- ||- an:unor fons at miz 359 and 329, respectively).

AA-| at m/z 359 and AA-N st miz 329. of d bon dioxide fons of AA-l at
mz 298 and M |I at m'z 268 were observed.

Precision, accuracy and recovery

The intra-day and inter-day pr showed a of ranging from 0 27 to 20 §7% and 0.20
to 19 03%, respectively. In addition, the bias ranging from ~8 48 to 14 33% was obtained. The recovenes in
different spiked dose ranged from 99 to 109%,
The amount of Aristolochic acid 1in Asarl herba

The LCAUV and MRM chromatograms of selected representative example were shown In Figure 4. AA was not
determined n LC/UV but can be detected by LC/MSMS. AA-li was not detected in samples and AA-| was further
confirmed by NLFD3/LM library database. The amount of AA- in each part of Asari herba were shown in Table 3.

Tabie 3: The amount of aristolochic acid | in each part of Asar Herba by 70% methanol and watar extraction

ton (ppm)
Portion Roots Rhizomes Patioles Lewves
Samples Range  MeantSD Range Memn$D Rangs  MeaniSD  Range  MeantSD

A. heterotropoidts Fr ver mandshuricumn (=11}
T0% methanol extract  082-290 1351078 041489  ZA4L151  234-1841 TERHAA  S01-5378 182321423

Hy0 extract 0.08-1.34 0373040 O008-187 0411050 O7H-4.M seet2re 080-0.29 Joot2.62
H,0 1 70% methanol o ¥ L2 01s
A siebokdi (n=9)
70% methanol extract 048-170 1073040 019337 1213107  1.80-14.05 3081381 1110-3978 330133204
H;0 extract 0.03-0.59 0281018  0.04-097 0261029 126-12.19 4361382 0934042 103911254
H3y0 1 70% methanol LF- ] 021 034 o
Tota sarpies (n=20)
T0% methanol extract 0A43-290 123084 019489  172¢1.38 180-1841 T81:404 001-80.7T8 271825
H,0 extract 0.03-1.34 03310.32 004187 045:0.50 0.79-12.19 3961309 DO69-4042 8.32:975
H70 £ T0% methanot 07 028 051 023
Conclusion

Asari herba contained AA4 but AAJl was not detected in
those samples. Leaves contained higher amount of AA-] than
roots and rhizomes had. Therefore, roots and rhizomes instead
of the whole plants for medicinal usage indeed reduced ths
uptake of AA.

Furthermore, most of Chinese herbal preparations were
prepared by water extraction in Taiwan. We predict that AAd
existed in herbal preparations containing Asari herba may be

much less than 0.5ppm when ing process

Figure 4 - Chromatograms of sample, (A) LC-UV
the regulatons. The amount of AA Iin Chinese herbal g 50'2,‘“ ple. ¢ ’o' AA-
preparations containing Asarl herba is under investigation. (m/z: 369>298) (C) MRM chromatogram of AA-Il

(miz- 329> 268)
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