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Application of LC/MS/MS on the identification of the

Fangchi species in Traditional Chinese Medicines
Mu-Chuan Tseng

Graduate Institute of Chinese Pharmaceutical Sciences, China Medical University
91 Hsueh-Shih Rd, North Section, Taichung City 404, Taiwan

Abstract
In the ancient book literature > Fenfangchi (# f# ¢ Sephania tetrandra S.
Moore , Menispermaceae) > Mufangchi( 4 f# ¢ Cocculus trilobus D C .,
Menispermaceae) » Guangfangchi ( & F# ¢ (Aristolochia fangchi Wu.,
Aristolochiaceae)  Hanfangchi (j& f# @ Snomenium acutumn Rehd. et Wils .,
Menispermaceae ) are all called Fangchi in TCM - Especially Guangfangchi

and Fenfangchi are extremely similar in their appearance. Therefore, they are
frequently misused. Guangfangchi contained aristolochic acid. It is concerned
with Chinese Herb Nephropathy that give rise to the world to pay much

attention to the misuse of TCM.

This paper introduces a newly developed method of applying liquid
chromatography-tandem mass spectrometry (LC/MS/MS) on the identification
of the Fangchi species in Traditional Chinese Medicines. Analyses were
carried out using a high performance liquid chromatograph interfaced to a
tri-quadrupole mass spectrometer and a photodiode array detector through a
PEEK tube by the split ratio as 1:1. Chromatographic separation was
performed on a Ci8 column (Cosmosil 5-Cis, 150 x 4.6 mm, i.d., Sum) under
an isocratic elution of a mixed solvent system in a composition of each 17%
of methanol and acetonitrile and 66% of mixed aqueous solutions that
contained 0.1% of ammonium acetate and 0.1% of formic acid at a flow rate

of 0.5 mL/min. The source temperature and the desolvation temperature was

XII



set at 120°C and 350°C, respectively. A full UV spectrum was scanned from

200 to 350 nm.

This study attempts to fabricate Mass Fingerprint Database of four species
of standard raw materials of Fangchi by LC/MS/MS for library searching.
First, established standard raw material by the way of collection, microscopic
examination and contrast their index ingredients. Then carry on creating the
LC/MS/MS database process via MS 1 scanning, daughter ion scanning and
MRM scanning. In order to examine what species of fangchi exist in Kampo
medicines or TCM, we edited four kinds of Fangchic herb identity
macro-method, for screening the daughter ion spectrum of selected fragments
and compared with the LC/MS/MS Fingerprint Database. We also edited four
kinds of MRM screen macro-method and MRM pre-screen macro-method for
enhancing the signal peak and rapidly screen the sample. By this
macro-method, we processed the reproducibility test of Fang-Jii-

Hwang-chi-Tang (f# ¢ % ¥ /#) model sample, and the result of the average
matching quality of Intraday is 86.9% * SD is betweem 2.2~6.0. The Interday
is 86.2% » SD is betweem 2.2~7.9. Both of the intraday and interday test are
more then the basic demand of matching quality (80%) o This result indicate

that this analytic method is reliable °

Apply the analysis method, Examining 20 kinds of random sampling

materials ; including 2 raw materials, 17 Kampo medicines, and the another

one is TCM pill that comes from 7 different manufactory and 1 traditional pill

manufactory.

The results supported that there is 1 sample contain Guangfangji that
labeled fangji herb. One labeled Mufangchi but detected none of four
fangchies. 13 of 18 preparations contain Fenfangchi but one adulterated
Guangfangchi and another one adulterated Hanfangchi. There are 4 samples

contain Hanfangchi but 1 of 4 adulterated the Guangfangchi. There were
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22.2% of the tested sample Containing aristolochic acid.  Thus it can
be seen that although Guangfangchi is forbidden by law but still use in
marketplace. There are none of Mufangchi was detected even labeled. This
shows that the origin of Mufangchi is uncertainly, The government
organization should take account of pharmaceutical preparation permission.

According to the result of this research - the use of Fangchi chaos as that

was described in traditional herb literature. From modern phytochemistry
research, we know that the four materials of different Fangchis diverse. We
ought to take more seriously about that diverse materials contain different
ingredient that will lead to different effect and should apply to different
sickness.

Key word: Sephania tetrandra, Snomenium acutumn, Cocculus trilobus,
Aristolochia fangchi, LC/MS/MS, Electrospray, Mass fingerprint, MRM
( Multiple Reaction Monitoring ), Herb identity macro-method , MRM screen

macro-method, MRM pre-screen macro-method tetrandrine, fangchinoline,

trilobine, isotrilobine, magnoflorine, cyclanoline
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Bl ¥t s £ T 2 5 GC/MS & 1752 Bk 2 B 2E 5 7 5 2 1 3% B
¥ 8w 8 2 KR B (Library) ] 4- Wiley ~ Nist ~ PMW % (g4 »
o AFT LD AL L s GOMS A HiE G 3 5 by
%biﬁﬁ*(%*m&wmﬁ~ﬁﬁ$‘ﬁégﬂiﬁﬁ’%éﬁi
o4 = & bl 4e 2 P k& (alkaloids) ~ & fF %2 (flavones) ~ p% F (sugars,
polysaccharides) & & 3 igag = & > FIQF T H 127 & 2309 &
Mt xF TR B ATE Rk L X AY 2 o
d BT PR GAGANE RPI T aipk ot kF o I H e
SR R R AR R FEER A AT LR AL
AR Ap A T B BN A 472 @) (liquid chromatography-tandem
mass spectrometry; LC/MS/MS )R]% & LC 2. & 3% 33 Jh(ion source)
Fito ik FRTRFI AT M) EHE > BRF IR
AN AT SRR A #iﬁikﬁ&i$4%¥£€$i?$ﬁ’ﬁ
%ﬁﬁ&iﬁﬂﬁ»?%ﬁﬁwﬁiﬁok%M%BMSL@ﬁ—ﬁ

7
-

=

VBT AL (AT NS



AR RIL R SR AR R AT E B TR R B
S A CRDE SRR FHO S EHL L R RFREET

R BAEE G HLY 0 ST SRR N EHA UMY 2 E

‘- - - // ’-_: o
, Y /! ¥
A B

FECEEERPErenf Eere bR EERE EREE FEEE PR LTt

PEELEEEEE e i i bEp i bbb FOCCEE PR e e e PR PP L L

Fig.1: Fenfangchi (A), Guangfangchi (B), Mufangchi(C) and

Hanfangchi (D) are extremely similar in their appearance.




MR

S

1. ¥ P& * &£ & % ! tetrandrine, aristolochic acid(I 40%, II 56%),
sinomenine ¥+ P8 * &% 5. 390 A Sigma 2 # (St. Louis, USA ) -

2. i EH B e (Sephaniatetrandra) » & F# & (Aristolochia
fangchi) - 2} &4 d R F & 18 L F 2 sk & » A2 (Cocculus
trilobus) & % F & Ld PR EATEESF LR T o F e
(Snomenium acutumn) - 5 4, ik AR Ld p A2ZHER
(Herbarium of Tsumura & Co. ) (3 p P A K5 BHE EEvT 4k WL
oAl )T ST ISR * o

3. BPe ™ e x v F(R>4p L £ &)

At )

e 1.0 £ F¥1.0 9 £075 %05 2 %05 *§50S5

He ppam b b B e b fefligm > & v F4d 5t
Fr R EFIEREAFEEH TR K -

AMEWPtRT LR e e B RpEA 3 B 5 TRk
WA T 2 P R RGEA 3 o g b L RMEEA 2 F 4
Ao BRGEAM2E A ¥ FR L BRLHTE RTpe 2
AT 2 BH A 1 mE 20 2

5. :#% : v f& (Labscan = 7, Ireland) % ¢ § (BDH Ilaboratory,
England) # 5 LC % o ik fk(formic acid) - fiy it 4&(ammonium
acetate) ~ fiy fit (acetic acid)32 5 Faid & o

0.5 B3 8-:70%7 5 (300mL 7 fi% 4c %5 -k 2% = 1000mL)

7. K474 - Silica gel 60 F254(25 TLC aluminum sheets 20 x

20cm , MERCK, Germany)

8. Dragendoff's spray reagent:® & =t /" ik 44(Bismuth subnitrile)
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2g, ﬁiﬁ Aé 25mL, % -k 100mL(A %) ; 7 it 49 (K1) 40g % >+ 5
K 100mL(B %) f2* " AR BpE#R 4 o

9. Vanillin / H2SO4 spray reagent: B~ Vanillin 0.5g v » JkFrfik 2
¢ pg4:18 &% 100mL ¢ o

‘73'3%5 xE

¥ 38 B 3 & © Micromass Quattro Ultima LC/MS/MS (Fig.2)

Fig. 2 The appearence of Mlcrmass Quattro Ultima LC/MS/MS
2.7% 40 & 17 &k Waters 2690 Alliance LC & 996 PDA with

Automatic Liquid Sampler and Injector

3.8 a2 #0848 © MassLynx NT Quattro Data Acquisition

AT THTHEBL: FrRrFl 3B s bR TEZ 2R T
+# 71 B E (NLFD3/LM : Library Database created by
Division 3 of BFDA on LC/MS/MS analysis) °

5.5 fc g



1 B ERFL-THBEY P RE WE R EH Gy PR T B2
Brae POt Pz R i R LS TR
178 T I R Bl A AT E R -

-1:kpe P ARG B (Menispermaceae ) 4 4 7 ¢ Stephania
tetrandra S. Moore 2. 1913 % (Fig3) » * fz 2 Tyt (7 &=
FrL ) AP (FAE R4) ~dEPpe (GRPER) & ok 2t
R rl@oef LaRt@age 17 S Mg &I
AFE mEE Y o B2 IRIS AT NI 2 e
@ PN R L od f5iRT 2 et LS BAEPES 2 Sk &

o ¥ AX A2 BB THF AR B 24

o PR (ERHEL)PPE IR d G RF L Bk

4
(\s
Al
q-&
‘Jé&? -‘“}@

(4] & 5422 2 & 7 RAIFHLA) ~ L FIHLA) s Bk e 2ok > 5 0
A 5 e A ERERBERE PR 5 %‘ KiE £5
5~15cm €592 ~6 cme> A&|2 %}_p‘»i% » Aird o ek §wm
B LR RAL I °*iﬁ:)i% PR R A d WV ART A
#ad Pl c FEARE ST BT o R¥e A0 T AR 0
BARAFR AR I 0 Bt s Bk RS R I Ry d
Boof Moo orRE o A AT, Xk, i1d A EE S BEOYE T
A LErEbpE o AR EFERARTIZ- BB TEPC %
(tetrandrine) ~ F# & 3% +kd& (fangchinoline) ~ -] B2 %(berbamine) ~ # 7k %
fi= % (cyclanoline) ~ = ® s [# ¢ d& (dimethyltetrandrine) ~ ¥ 7 ¢ 4
(oxofangchirine) ~ [# & #7 i 4 (stephanthrine) 2 /|- B24%(berbamine) % >
32/ B r£ok 4 P dk (isoquino- line alkaloids) » 2 75 %at 5 -k i) "
ARhOE A o HNRIEYEE LA BB IR EF 3 R
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AN 2
[es] #1275 o%@: (Figd)
I A K& > Aam210~20 40k » B @i o

\\\Xy

B (Tab.12)

2. A G HBPA2~3 BRAEE wie FEREITE oy 430
Eﬁm%agjg PR S FEL T A GRS
B o
3-%E$“f%%#wd’%§ﬁ%ﬁ0~70um P B F B AN o
EE e R EES  ATRRR TR AT
12282 A5 5 8 & F (Aristolochiaceae) 124+ & 17 ¢ (Aristolochia
fangchi Wu.)z_ 42 (Fig5) = B2 4afist (Aig) 7 - Lfadp 4
R (EsR) s LT '@—Qrﬁi&gﬁi-"ﬂlﬂ’ijiﬂ T BN B 54
LG o (FFFR) = B NEe g R0 17 &
e - LRRH - LfER e hol o R atde 0w 130 g IREHT
Pxig‘é.grﬁﬁﬁ;,:g\,\H\—LE;}—%*Q”odLL B BB i * 2
e o X LhBE - LR AT R B P 2ol i
fRz2 i b ¢ Lz Cocculusiz Afr e od plpz > e i
BB kP ES R e 0 2 LB E B %4 (Aristolochia heterophylla
Hemsl).» FIABEF R E L T4 EH2Z 1 5> » AP FURPB R

Aristolochiafangchi Wu. 5 % L > B} A 3242 MR A7y

R
(i) & &2 M) & 5§ - 0 kg ik 2E92~6 on- -

w93 ome HRAGRS  E R A AR SRR (Figs)
C S R N L Y B E R L

2
}
Td dIRBERES AR o & lmd R arnst R AR T - &

ETTRS

l/g’_% \"%\g{’; y = :';’\’l/g_’_? é\é-_f] lg\:/é_l 'J- ﬁ‘l:;‘\: T‘F’]x}:'»‘{ﬁ/j‘#-#li ’ :‘; 7!1’3:%3
&F‘;\%—L*‘ﬁ 5%{@;}»9?;}-% m];\,o)ll a_;FE é’\"‘wré,,g,q\.’;"—'fllvr’?ﬁ
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[ =

1-3:

PR R R AL o RikTEAF o R 78 KSR £
II (aristolochic acid)® ~ & % 4 f& p 3 fiy (aristololactam) ~ + §F &
(magnoflorine) ~ B-sitosterol ~ allantoin > # it & ,3{;1‘#? %8 (Tab.12) -
P pAE R LR s Bk ARIBRB PR~ T BRCRE S )

HoF R o LANR ARG X RGPk EREE o0

Lt 2R o

K1 Ap e Rz e 2% F : (Figo)

I A FRPEFE S A ARme o

2. P RS B R *’W%i&ﬂ%ﬁﬁﬁ%ﬁ’mw¢?@%ﬁ
AR BGREA]  B L L d

-:Ti%‘*?“ﬁ 2REM G RS R BT AT

B
pp °

a? AT R B 7] o
AR FR R 7 P mE L

AU EE R 0 3 ARk B
7.0 0 L BAAFE M ko KLY FAEwe 2 D R B ATl o

A F e DR & L7 ¢ #(Menispermaceae )te 4+ » [# ¢ Cocculustrilobus

5

S Bk

DC.2 {1842 % (Fig.7)

[k ] 2502 BBk RA2z 3 2SS 2 Fl49,0 2 /5 1.5~3cm -

R Ak g ’p«r/&‘*i?d’ REE B EARZAFE IV A
%3 Fod AN WM LT FERT o H e
AEEE - HL2mm LA/ T RAAFE o AFWETR R
7| A

PRGE S OAFING 12 o B T REE I g § sk
Fpamihd R SSRE ] A SRR ¢ w2 MR (F T
=) o (Fig8) vhfig= o A e 7 AR dk(trilobine) ~ B A7 d

%nt

m

EZ‘%\

AL bR R o ¥R R AR 0428 15~ 3 cm o A KR F

(isotrilobine) ~ * 7 7= d& (magnoflorine) ~ * f# ¢ ¥=(trilobamine) ~ & ®
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£ AP e gk (normenisarine)~ = A [# © 4k (menisarine)~ % + £ % d& (epi-
stephanine) ~ # 7 & % d& (coclobine) ~mufangchinoline C;4HN140y;
thunbergin CyH409 % = 4 » # i F 247 S8 (Tab.12) - »Tit 3
AR R LR fRa i rE o A SR RBOR ] kR~ P
PTG o~ FFERRR
NN R
[es] Ape 2> s e%F: (Figs)

Lo ™ A%

20 M R R AR e Tk L3N R b L IRE 1%] L s

dar LB o

d

VB NN INE ST ST S0 L

-

cENE A o vE- I

et
EL
o

P

gy

&

3

BhREmre AT o N Z I RS EHRKR

Y

3.0k FRRE 2 FREmE oA o WE £ H300um o BEEEY

18um © sk e F 2 W T > TREA > 7 5478 -
4. RE 2 VE T .

1-4:gp»2 ¢ A5 5P (Menispermaceae) te4~ /% [# ¢ Snomenium
acutumn Rehd. et Wils .2 384435 (Fig9) o * &5 7% > 1L 2
TANIERE LS S NS AT SN SF SN

G TEpe e

(k] A& 5 Ad 2 BRI 0 B /2590.5~2 cm & B ERAE
FARGS kL i Bk AT RA e FH A L4780 2 BB

ToRed A5 d 2 Ahd » AWF > ERRTL1/6-8F 457
RLEF I e Adhd g R8240 2 BN T stk RIT o BRALRK
MEARZF oI - BEARARIEG - RS R A (P Lifda)
IR EN R KRR L L F 0 d 2 Flodkg UV366T™ BRETT &%
Fd 2§k ok o5 H5GEF L )R Z 7 ¥k (sinomenine) ~ 7 k

% 4% (sinoacutine) ~ & F# & & (acutumine) ~ N-2 7 & 5 & 4k
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[

(N-acutumidine) ~ v ¥ 1= # (michelalbine) ~ sk + % ¥ ¥ (stepharine)
B 7 % 4w (disinomenine) ~ £ 7 %4k (isosinomenine) ~  fF 7~ dk

(magnoflorine) % = 4 >

F_%g] EFE RIS BHR (Fig.10)

l— Ak o d R F kw8 > 03 Dok L ehh AR R 2
T mPe o )j‘}éi i RE e %\4)3 4B o

2. @ A Ay (Fise) o ZEEmE o 2R RIF G
2~3 P B dme o PEFINE - k2 o @ A ¥ ok
PRl s ATk o FE G RET A LS HET L A
FREwE 0 ARAE R o

3. ARG WA R A G EHCN40~150 um o E P
AP EE BB L o

4. WEAE FEREIe o 5 U] o) e A IUA e R K A 2
RSN L I A

A BT 2R (Tab.12)
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Fig. 3: The plant macromorphology of Stephania tetrandra S. Moore
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Fig.4 : The microscopic observation and histologic biopsy of Sephania
tetrandraherb (x 40)
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Fig.5: The plant macromorphology of Aristolochia fangchi Wu.
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Fig.6 : The microscopic observation and histologic biopsy of Aristolochia

fangchi herb (x 40)
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Fig.7 : The plant macromorphology of CocculustrilobusD C .
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Fig.8 : The microscopic observation and histologic biopsy of Cocculus
trilobusherb (x 40)
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Fig.9 : The plant macromorphology of Snomenium acutumn Rehd. et Wils.
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Fig 10: The microscopic observation and histologic biopsy of S nomenium

acutumn herb

1. Aristolochic acid 2. & 3.Tetrandrine 4.4 # ©
5. Sinomenine 6. XA e 7. AFE

Fig. 11: TLC pattern of 4 Fangchi herb vs reference standard

20




2.8 41 2 Eﬁi ﬁj ’P’Tlﬁ’%ﬁ:}ﬁﬁ_g\. AL 31;‘1.(10)

2-1.

R EE AR 2 A B BB B % aristolochic acid -~
sinomenine ~ tetrandrine 22 m g A %4 > P i 0 T X 210 ml > &

R ARIE 503 7 o

22. B2 AW IBRAPL BB v EPL AP B BN R LD

2-3.

S5g o ANt r e ER10ml o AZF RIRT )P e 0 REFE LF
210ml & icfi -
R AT i
R 474 @ Silica gel 60 F254
BRBH oo fia ¥k gk (811)
AR 210

}F‘i

¥ 22 0 30UV 254 nm T AR (Fig 11A) o

¥

i

¥

T EREEH D 10cm
i

T ¥ Dragendoff's spray reagentis #& 4% o (Fig.11B) °
i

¢ Vanillin/sulfuric acid spray reagent - ¥ *t U.V.366nm T # 4R

3R FH 2 ik Ap K 45 8 B34 2 3 B & (LC/MS/MS database)2 2 #;

3-1.

W rpE P RS FRZREEHE A L0 g0 A u[A X
10 mL 2. 70% MeOH 572~ » rjp ¥ilim » o b ilaik > B3R BRIk
£R 7 ORSETIRTIC 0 11 70% MeOH 73 f2 7 % » £ 5 2 10 mL #
4 g

TaFTRES - K 2T ##F s (ESIH/MS 1scan) @72V B~ b it 3-1
ZAERR BT A - 2 REBSFBR URDEITE M T H R F
@%3i$@’w%@ﬁﬁﬁéaﬁéﬁ—giggﬁﬁﬁﬁ
(Fig.12) o FH &2 = ¥ TRALE 30kV > fr TREX LA
M+ 2 (ramp) » #F JRE R (source temperature) & 120°C ~ i3 454L

$7E & (desolvation temperature) % 350°C : i 4p & 47 k2 A 3¢ 4o
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(column) 3 Cosmosil 5-C18, 4.6 x150mm, Sum>mobil phase » methanol :

acetonitrile: 0.1% ammonium acetate + 0.1% formic acid mixed aqueous

solution (17:17: 66) » i:# % 0.5mL/ min > photodiode array ¥ s § [F] =

200 ~350nm > FRE AAE T TGS o A~ 10 ul 2 F i 2-2 2 e &
ik T4 1l 2k B A E(spit) e 2 ER A BEE TS - K2 TR
Bl (MS 1 scan total ion current » MS 1/TIC) (Fig.12A) » ¥ 5 fz47
FFPREAE S EFE%RSY - K 2fFH THRBOMS 1 spectrum)
(Fig.12B) -

s Stephania tetrandra-9502
AA-pFG-MS1-950223-Dill 933 (7.874) Cn (Top,4, Ht); Sm (
6237  6.60e7

100
i 381.6
% 624.7
312.7
i 580.6
382.6
1 3105 ‘ ( 577.6|, [6255
N I LR |
T T S T s e ae A 200 300 400 500 600 700 B

Fig.12 : The mechanism of MS 1 scan and obtained MS1 spectrum
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Tab.1 : The parameters of LC/MS1 scanning

Function 1: Mass analysis

Instrument: QUATTROULTIMA LC/MS/MS

Ionization mode: ESI+ MS1 Scan
Capillary Voltage: 3.0 kV
Cone Voltage (V): Ramp
Collision Energy: S5eV
Cone temperature: 120 °C
Desolvation temperature: 350 °C

Function 2: HPLC analysis
Waters Alliance 2695 HPLC Pump
Column: Cosmosil 5-C18, 4.6 x150mm, Sum
Mobil phase: MeOH:AcCN:Buffer solution=(17:17:66)
* Buffer solution= 0.1%NH4AC+ 0.1%HCOQOH aqueous solution

Flow rate : 0.5 ml/min
Injection volume: 10 uL
Acquire Time 0 ~20(mins)
Function type: Diode Array

Wave length range (nm ) : 200 to 350

3-3. 3 33 # 4 (ESI+Daughter ion scan) ®?: B~ + it 3-2 % - B 2 B
Frdg » BE LA E 2 FHRY 22D A mERpELe s
2 F RBZHABMAI] S NEFEF SR Bk - S g
F R ATEE LAY T L g TR AR B RFAT TR
(cone voltage/ collision energy/ capillary voltage) = 60/20/3 i& {7 & 45 »
AL H & 7 2.+ 33 B3 Bl (daughter ion spectrum) (Fig.13B) -
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ML 33 (parent ion £ AR ER ST+ precursor ion)

(basal peak)z_ ‘* B ZF * 3t 1/10~1 > & & it

\v
b
A=
&
4y
i\_:\'
~E
ﬁ?\t

EE E o BB R

GREEA AR THBETREL L SR A Y Ee s ¥
A Yo B2 R (LC/MS/MS  database) ® > 141 »0 p {5 2 30F v 4

2% (Fig.17,22,25,29)

' Collision Cell
Tetrandrine e .
static atm/z623.5| \passalmasse
(parent mass) .

MS2
scanning from
m/z 100 to 650

/ Sephaniatetrandra g

AADFGME2. 950217 82 (8.796) On(Tand, H; Smi(Ivh, 20.75); Sb (1,40.00); Om(8091-6275)
312
100,

Lz 1741

6233
911

N T Y e i d .
A

103]532132503)3534(1)45351)5&)621)‘6‘3)‘

Fig.13: The mechanism of daughter ion scan and obtained daughter ion
spectrum

34. % 4 2 W B M F LR HRE

macro-method) :

B 45 4 (fangchi herb identity

B AR LB F B EHE R 5T

RAT L R FHANEL - BE Y

€ 3 if (5~7 channels)2. & B~ 47 S8 & & 61+

FREBAFAL 0 F R UHEF AT KT R ERSRS RS

FAAEF > B

(Channel)®? s #-iz it %
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¥ B](daughter ion spectrum) (Fig.13B) » I 22 4% 2 5 2 @] & (F0- 4 o
¢ E SR SER S T RB AN LR T il
LEPMETEM ARSI AR RS N TR s
2B fdn s o e s £+ AipE 4 15% (MRM, Multiple
Reaction Monitoring ) » f£2. % & %/ &4 MRM #H 2 #% 2 F Fip 4
(MRM screen macro-method) (Fig.14) ° &]4c§s 4 & # tetrandrine 12
m/z 623.5 5 A HFEFE m/z381.4 2. F A3 P sz
'*‘ 44 M3edk o e h m/z623.5>381.4 0 £ 5 MRM/TIC B » *&:% @]
BEEERRTHBRETH I B RARL AT TR ERES
HAETFARF R fpop Bz | A s MRM W $H4p 022 (MRM

Matching quality) =i & 1 2_ % 77 /% o

Collision Cell

MS1 e ol MS2
‘ static at mjz 623.5 (passalimassee) static at m/z 381.4
(parent mass) (daughter mass)

. Channels ES+
_ 7.89 623.5 > 381.4
100 1.94e6

T T T T T T T T T T T T T T T T T T T T T T T T T T T T
1.00 2.00 3.00 4.00 5.00 6.00 7.00 8.00 9.00 10.00 11.00 12.00 13.00 14.00

Fig.14: The mechanism of MRM scan and obtained MRM/TIC
chromatography
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3-5.%48 % (A% I #EH 2 MRM 7E & # 2% (MRM pre-screen macro-
method) © 3 PPt s 2 RA P L EFH FLEFH LT
AN 12 BREYS LR AT e E
3 B RRT ¥ bldoks 2 @ iE T _tetrandrine % fangchinoline (m/z
623.5 2 m/z 609.5)> B [# ¢ £ T.m/z 6253 A7 ¢ F T_m/z 652.4
% m/z 577.4- % [# ¢ i# T_sinomenine (m/z 330.4)% m/z 522.4 z_ 3
FHY R F LR EZREAATSES & WIT MRM AR &
Wi E Bdp 45 (Tab8)» 3 » T %Y » Farie(7? A L3
7 e BwH A SR L 12 MRM pre-screen macro- method 4
17> & WAL MRM 2. TIC B] » & 1P &2 A% > & ik
Ny e o g ¥ Uik 3-4 2. 3F 2 #4412 fangchi herb identity
macro-method 2 MRM screen macro-method £ {7 4 47(Tab.3~
6) > v AfS RS WHHBIS L B AR T A0 o

4. I RTHFBEG * PIF

4-lzpre BHz i Rl Ep oA (EFTER) TP 3
TR oHESARHERFE 10 §F 10 9+ 075 4% 05 2
%205 <B 05 A0k iR BE N FFgE o kg s B
Pé;ﬁ’li’?:ii » TR OB E R 5 A =% WE AL 0 B H ALK 2 H ik o ﬂ—T”DAfEi
RS BE o A w4 e (Sephaniatetrandra S. Moore)  E
(Snomenium acutumn Rehd. et Wils.)» & F# ¢ (Cocculustrilobus D
C.) - B < (Aristolochiafangchi Wu)B~x = ¢ 2 fr e » 4 » H 47
FREYE 0 Rl R H o

4-2 W™ B e W FEP~425g(p g *the 12 Hitd %0 cl
FAE 3T A 2 R P g TF P 10mL BT &R R

437 B FH o F%hkH ke TR R ET b
fre B el 3-1 95 2 2 FB  iEREF Y 10mL 7%
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BEiai o URFEEAT REH N RE AL FESFH o
4-4. FF 7 B EHS T 27 FRAS LT NP EH2FE
L

b

4-4-1.F ¥ Fn il c BEHE R 10g 0 4ok 3-1 2 F iz 12 10

[e]

mL 2. 70%% fE 5B~ g > cEimik o £ 70%° fR 2R
10mL » " 5 & &3 %

4-4-2.° @B EH PR B RTE g 2 ¢ BFRAR
R TRz ) B Rtz BOKRIE > LAk 3-1 2 fefliE
© 10 mL 2 70%" fF %P3 =< > iEg 1’%?@& R IE SR
F 9 3ml- £ L 5mL 7 AR R R RS 0 £ 01 T0%9 fF

F % 10mL T 5 4% 503 %
4-4-3. @ b i 35 iR RBAATE Bdp 4 0 & L MRM FF & e iE 5%

(MRM pre-screen macro-method) 4 #7 = ;% & & > #& 4 MRM 2. TIC
Bl 3 NP2 % gt wfAapFe > B ¥ Uit 342
# % % 41 2. Fangchi herb identity macro-method 2 MRM screen
macro-method & {7 4 47 4¢ 3 R 33 FIH Bl & IR E H4p L

—FTA\EL o
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Tab. 2 : The compositions of TCM preparation in market and its

fangchi species labeled

ki £ Lk oS et B T Lk E

FG-1* Be % k(CkEID #pre e

FG-2" e kit B e

FG-3° A k¥EE FHe Fe

FGHT-1" B % T2k Be Bipe FF 4R 4% 2§ <R

FGHT-2" B & % Tk Be IS SR

FGHT-3" P& § T # kit e Bipe FF 4R 4% 2§ < |

FGHT-4' B & § T2k v S dre FT 94F 4X 2§ <R

FGHT-5° B e § 7 # kSR ¢ 3 Fpe A7 9F 4% 2§ <R

FGHT-6° [ § § & kapint A Be g7 0F HE 2§ < §

FGHT-7' 1 § T #F kit P e e R34 Y 2§ <R

FGST-1¢ /| % & 3 kAL fre e fra 4% A% 2F 'Y iz v H
8 W S A S 1

FGST-2¢ -} ¥ & kS v 37 FZE R 4F A% A F Y B
0Pk CE EF F7 4k

FGST-3" -} % & 2 RSk e B FR A% A% 2F Y P
5 pBh AR FWF FT R

FGU-1" %R B 1 k5L ¥l e Bre gk FA oS4 Y 90X WA
Pz BRER RN B i A

FGU-2" &% R B 1 k45 R Peiak koA Y 40 AR
= R YR HE T

FGU-3* L * %k 1 7 e xak Fk g MY 5w AR
= X YR BE w7 A

FGMT-1"  * B Bk A e Ape BT ofR 4%

FGMT-2" * b ZREIE AR Bre 2F Rk %

Herb-1 7 A2 #4f Ao A e

Herb-2  # WA B FH e e

28



5. £ 143 7% (Reproducibility) :
PefiCHR B B3 M B P N (interday) it {7 T = 2. Fangchi

herbal identity macro-method 4 47; ¥ i&{7 8 p ¥ (intraday):@ 3§
I X & P %i&{7 - =t 2 Fangchi herbal identity macro-method 4
FroooMSTEE S A TRHRETE L g R THRAE
(LC/MS/MS Fingerprint Database) i® +* ¥+ > matching quality % 80%
2+ (Tab.9)

6. &% £ (LOD):

P bt 3-12 AR E R L 70%7 fE 0 G R 205510
2050 Bis(Apg 33 e #4 0.5, 0.2, 0.1, 0.05. 0.02g), £
% 3-5 2_ & & 44 2. Fangchi herbal identity macro-method 2 MRM
screen macro- method » #& 4R & A8k & #7 & SR L £8 $H e300 (S/N)
AN 3L INI PRI B THERS T HRLL
¥Ap L g 80% b e

7. G| A+ g ¥ F# B2 &* (Application of LC/MS/MS
Fingerprint) :

WES BRMB P BHEIgNAF e Bt g - 2 WE LT
T2 H R4S P FEH 18 2 S R EFLIEA > KRR
daughter ion spectrum > ¥ LC/MS/MS Fingerprint Database ** ¥t »
B b A FH L

T-1.Z8 4 S Rpe@ B84k %x 1.0g0 12 70%7 p8 10 mL % B~ >
Wi cBiir > L 2F = 10mL i &EER o
7-2.¢ EAR SR RRE B ERARE N lga ko 1
T2 KRB R A = 10 mL 2 70%T @R E PG =0 Bk
Figite > RRIESES X 3mL o 4 SmL ® fRB 3 i/,%;",éf D)
70%® fE T F > 10mL i i SRR o
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7-3.% 7T 5] Tab.8 #r{'1F & £4 MRM 7f & & 7% (MRM pre-screen
macro-method) » &7 5 £33 2T ¥ (MRM) #4445 0 4R
MRM z TIC Bl » £.F R4 ¢ PHfhlre 2 A% > QI ¥ L& B[fpe
B ETEKZE R p £ (Fangchi herbal identity macro-method) £
74 47(Tab.3~6) » T &2 T HGFH B v ¥ » 7 e 15 % o
FF & 0K IR e > Bl Journal of Food and Drug Analysis ¢ #1
§* Analyzing Aristolochic acids in Chinese Herbal Preparations Using
LC/MS/MS, 2005, (13)z A 45 1% 2 ®(Tab.7)% r A 45 » &L 3 &
B TR - A FTERF 2 UV Bl#(Fig32) -

7-4, AT T R (Tab.11) 112 4E24 P B RPN e &% 25

7-5. BN Rtz AEREY o
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o~ Bk
Loke 2Z%ip k178 BN A i RBlE 2
1-1. o lp e BHgr P4 ks ™ pEFigd) &= ;}%;{«ﬂu(”m
oMz B p e 2 gk A tetrandrine ¥ TLC - % % (Fig.11)4p
o> 2 AR 5 Sephaniatetrandra > 17 pt ' 5 4R 244 (Fig3) »
R AR AT 8 S R Rl 0 2 R el -
12, 2 FiRdp K47 e BN dp W E B2 S 4pE4e Y 2 HPLC # 476k 2
A 3 g 41 % Cosmosil 5Ci8-AR, 4.6 X 150 mm © £ # 4573 45 % 5
methanol : acetonitrile ¢ % 7 0.1% w/v 2. formic acid 2 ammonium
acetate ;R & K727 (17:17:66) » itz 1 0.5 mL/min (1:1 &%) 3% 4
1o &2 St 2 geUUe T % Boonig Ap K 4 R RIB D 2
% 3 & 512 & (tetrandrine, fangchinoline, cyclanoline) | — < ¢ #73%
e 2. # B4R A 4 % 12 acetonitrile 2 0.1% w/v 2. formic acid % & if
Lo gE 2 }}% ? 44 aristolochic acid #_ 7B “ R * 2 £ 5 4p
Ak 0 LR R N 4 B G B8 4e sildenafil & £ & 4 2 5 B
AR E T A RIS T 0 rLag & B P L 3 20 A AP )
P2 L2 BEARBE ko TR L EH 2 A7 471 v B
22 - R ox FlP XHELLAFR AP AL i B2 - B
@ &L= Am2 L mg T B (capillary voltage )2 48T 7 /& (cone
voltage) & B 3# &k & S 8ic (T4 47 » #11 ¥ R (R F default B)2 £ fw g
TRL 3KV 2 Risa v TR E I (cone voltage ramp) ¥ & F ¥ 4 47 if

i#

o

1-3. {8 24 2 3 20 5 235 % (Principle of fragment selection) @ 1 s f#

R RBREHZIBRRE PRI TIEZ S - K 2FRTHA T
(ESIEMS1) % » SGaeg a2 * A % - #9343 2404 W
ST E 2 TIC Bl F #ict P A2 g+ 9% (Fig.15) » & L 43 % 2. > F 3
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AA-pFG-MS1-950223-Conc Sm (SG, 3x10)
100

1: Scan ES+
TIC
1.23e10
ol
! 1 l‘]ﬂ ! 2 ‘DO ! 3 bO ' Abﬂ ' 5!‘]0 ' 6 l‘]l] ' 7 ‘DO ' 8 bO ' 9.00 ' 1D‘DD ' 11‘00 ' 12‘00 ' 13‘00 ' 14‘00 ' 15‘00 ' 16‘00 ! 17‘00 ! lﬁ‘ﬂTOIme
Stephania tetrandra-9502
AA-pFG-MS1-950223-Conc 858 (7.242) Cn (Top,4, Ht); Sm (Mn, 2x0.75); Sb (1,40.00 ); Cm (844:1030-607:809) 1: Scan ES+
. 9.45e7
100
| 624.7
% 3817
3127 2826 580.7992.7 |g25.7
349.6 :
] ‘ 333.3 ( 534§ 549. “ | 639.7
o+ e e HH‘mwHH_M‘_H:_‘H e e miz
200 250 300 350 400 450 500 550 600 650 700
Stephania tetrandra-9502
AA-pFG-MS1-950223-Conc 700 (5.910) Cn (Top,4, Ht); Sm (Mn, 2x0.75); Sb (1,40.00 ); Cm (671:773-178:292) 1: Scan ES+
3 609.7 7.61e7
100
| 610.7
%] 367.6
8.7
3057 g4 [3686 546.6 566.7> 611.7
| - 520, 6
239 5 280.6 ‘ ‘ T T \ \
GHH‘HH‘ "“\‘“"H‘“H““h“““‘“““\“““““““““ “H“‘m \m | \ - H“‘HH‘HHHH‘HH‘m/Z
200 250 300 350 400 450 500 550 GOO 650 700
Stephania tetrandra-9502
AA-pFG-MS1-950223-Conc 326 (2.757) Cn (Top,4, Ht); Sm (Mn, 2x0.75); Sb (1,40.00 ); Cm (322:663-75:263) 1: Scan ES+
. 342.7 1.27e7
100
%,
1 3146 (3436
432.6 462.7 4767 607.7 625.7
] 298 6 328.6| 367.6381.7 ‘ 520.6 2.7 H\ /
0 “LH“‘HH\‘\ Lt S EENBN M H‘\‘Hu‘uu‘m‘mu\ ! Nh e miz
200 250 300 350 400 450 500 550 600 650 700
Stephania tetrandra-9502
AA-pFG-MS1-950223-Conc 682 (5. 758) Cn (Top,4, Ht); Sm (Mn, 2x0.75); Sb (1,40.00 ); Cm (616:682-(693:781+518:599))
100 340 6.86e7
%,
| 343.6
31‘4'6 344.6
A B I HH\““‘\H‘KHH\HH\HH T T T T T T T e e e Mz
200 250 300 350 400 450 500 550 600 650 700
Stephania tetrandra-9502

AA-pFG-MS1-950223-Conc 858 (7.242) Cn (Top,4, Ht); Sm (Mn, 2x0.75); Sb (1,40.00 ); Cm (681:905-(510: 653+971 1090))
100-

609.7 623.7 3.27e7

7=

367.6 3817
382.6 546.6
503.7
T \(4007 I . “\‘ ‘SfL%"?‘mUh‘ .

T
250 275 300 325 350 375 400

R m/z
425 450 475 500 525 550 575

600 625 650

Fig.15 : The TIC of ESI+/MS 1 scan and ESI+/MS 1 spectrums of

Sephania tetrandra herb extract
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B¢ £ P m/z 305.4, 312.8, 314.4, 333.1, 342.4, 609.4, 623.5 % 3+ 3

5

F (abundance) . = 1% 5 Bk 35 (parent ion) > & /& {7 B3

=3

%+ 3+ B ¥ 4 47 (ESI+ Daughter ion scan) ©

1-4. popre 2 33+ TIRZE ¥ - K2 Ff T4 47(ES /MS1) 1k
TIC Bz 3+ 3 & > # ESI'/MS1 »7 # TIC B3+ 5% B 5 > ¥ &
L tetrandrine 3 1= & 2 f 3+ T2 2477 Lim Dt A ﬁ 2. m/z
621(M-H) » F]pb % 22 Gl 1740 W Rlo¥ o PgRds Fnl it o FptaE 2
re s dp o 2 U4 TR L o 3 ES/MS] 2 iR
P4 AL miz 191 AT Y > i m/z 191 5 REAT 7 A
3 %33 3 A 45 (ESI-D191) » ¥ NLFD3 LC/MS/MS library
database +* ¥+.5% % % R #7 f(citric acid) (Fig.16)> %5 & ~ [ﬁ%“"”?ﬁ—‘i? B
S ETERLIRGER D SEZL FRET RIPEATE BN TR
Bl 472 227 (71 o

Fangchi-MSMS-Citric-A Sm (SG, 3x27) 1: Daughters of 191ES-
3 TiC

1007 2.87e9

T T T T T T T T T T T T T T T T T T y T T T T Time
1.00 2.00 3.00 4.00 5.00 6.00 7.00 8.00 9.00 1000 1100 1200 1300 1400 1500 1600  17.00

Fangchi-MSMS-Citric-A 371 (3.713) Cn (Top 4, Ht): Sm (Mn, 2¢0.75) Sb (1,40.00 %, Crm (302:432-155:2

Ta1e7
100 1m0
o g7.0
’53 BE'D“‘H ‘ 1289 1910
0 I L L I I I L B B I B R L R
F:987 nifd3 221: Citdc acid ES- conesl Col13,Cp2 .5
Hit 1
100 111.0
%
; ‘ 129.0 191.0
D TTTT[TT L : m:“_?_

750 1000 1250 | 1800 1750 2000 @ 2250 2500
Fig- 16: The ESI m/z 191 daughter ion scan and the library search
result
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AA-pFG-MS2-950217 Sm (SG, 3x1) 7: Daughters of 313ES+
1004 8.96 TIC
1.03e8
%]
0 T T T T T T T T 1
AA-pFG-MS2-950217 Sm (SG, 3x1) 6: Daughters of 342ES+
100+ 571 TIC
3.35e8
%]
o 4.41
T T T T T T T T l
AA-pFG-MS2-950217 Sm (SG, 3x1) 5: Daughters of 609ES+
1004 6.66 TIC
7.71e7
%]
0 T T T T T T T T 1
AA-pFG-MS2-950217 Sm (SG, 3x1) 4: Daughters of 624ES+
1004 8.90 TIC
1.43e8
%]
0 7 T T T T T T T 1
AA-pFG-MS2-950217 Sm (SG, 3x1) 3: Daughters of 305ES+
100+ 6.62 TIC
1.66e8
9%
0 T T T T T T T T 1
AA-pFG-MS2-950217 Sm (SG, 3x1) 2: Daughters of 333ES+
1004 887 TiC
7.02e7
%]
0 T T T T T T T T 1
AA-pFG-MS2-950217 Sm (SG, 3x1) 1: Daughters of 314ES+
100+ 5.52 TIC
4.88e7
o %
0 T T T T T T T T T T T T T T 1 Time
1.00 2.00 3.00 4.00 5.00 6.00 7.00 8.00 9.00 10.00 11.00 12.00 13.00 14.00 15.00
Stephania tetrandra-9502
AA-pFG-MS2-950217 82 (8.795) Cn (Top,4, Ht); Sm (Mn, 2x0.75); Sb (1,40. 00) Cm (80:93-61:73) 4: Daughters of 624ES+
- 8.30e5
100
%-| 1741
191.1 623.3
580.2
592.3
227.2 267.3
- 146% 1621 ‘ 37 | 3101 35023632 | 3982 4or 4410 %30 545% 560.3 ‘593 2
, \3\ L \NH L H\ MM\ mh uly \\Hh alll u‘\ h‘m \H‘ 1| i W‘\ ‘u ] HN\ i ‘\ b \4\\\ \\‘ “u ‘ I , , miz
100 125 150 175 200 225 250 275 300 325 350 375 400 425 450 475 500 525 550 575 600 625 650 675

Stephania tetrandra-9502
AA-pFG-MS2-950217 62 (6.657) Cn (Top,4, Ht); Sm (Mn, 2x0.75); Sb (1,40.00 ); Cm (58:73-36:49)
367.2

5: Daughters of 609ES+

1004 4.74e5
192.1
%
609.4
174.0
146.1 161.9 546.2 578.3
. T ‘21302230 2371 2791 3091 35093563 3840 401.4 sasa ‘ ‘
0 0\‘\ Il H\ | ‘ﬁ M \W i 1l \H\\ I ul L I\ \\ \‘\ \( , | , , , L, \\‘ , , , , - miz
100 125 150 175 200 225 250 275 300 325 350 375 400 425 450 475 500 525 550 575 600 625 650 675
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Stephania tetrandra-9502
AA-pFG-MS2-950217 53 (5.705) Cn (Top,4, Ht); Sm (Mn 2x0.75); Sb (1,40.00 ); Cm (51:59-29:44)
192.0

100

|

177.01900
|

6: Daughters of 342ES+
1.45e7

342.2

Stephania tetrandra-9502
AA-pFG-MS2-950217 52 (5.516) Cn (Top,4, Ht); Sm (Mn, 2x0.75); Sb (1,40.00 ); Cm (48:55-34:41)
107.0

L e ] ksl i ) kL) s A s B AR Rl R s A A A M b MM A L
110 120 130 140 150 160 170 180 190 200 210 220 230 240 250 260

A A M U L U M s L Ml R R s s 1 T4
270 280 290 300 310 320 330 340 350 360

1: Daughters of 314ES+

1004 5.16e5
1431
314.1
% 1209
145.0
269.2
119.1 174.9
137.0 | 147.0 209.0 2372 25112537 | 01
130.8 ‘ ( 1632 102.0194.9 ‘ 211 0 | ‘ -
T T 4 “ T ‘\‘ T \‘ ‘\H. T h\‘ ‘HH( r ‘ T T ‘ T T T T T T ™ m/z
100 120 140 160 180 200 220 240 260 280 300 320 340 60
Stephania tetrandra-9502
AA-pFG-MS2-950217 83 (8.867) Cn (Top,4, Ht); Sm (Mn, 2x0.75); Sb (1,40.00 ); Cm (80:93-67:77) 2: Daughters of 333ES+
3127 3.38e6

1004

0%

Stephania tetrandra-9502
AA-pFG-MS2-950217 62 (6.621) Cn (Top,4, Ht); Sm (Mn 2x0.75); Sb (1,40.00 ); Cm (58:71-41:53)

[} m/z
110 120 130 140 150 160 170 180 190 200 210 220 230 240 250 260 270 280 200 300 310 320 330 340 350 360

3: Daughters of 305ES+

100+ 9.71e5
1220
305.2
%
173.9 289.6
1570 280.1
121.0 ' 1581 1920 503 9213 02271 290.4
W 123.0 ‘ 1470 161 0 ( ( ( ‘ 2372 2500 26502743 ‘ 3140
e 1 “\ Hiy ‘H \ \H ( L, MH | W \ H‘\M H\h \\H H\ HH e

110 120 130 140 150 160 170 180 190 200 210 220 230 240 250 260

Stephania tetrandra-9502
AA-pFG-MS2-950217 82 (8.850) Cn (Top,4, Ht); Sm (Mn, 2x0.75); Sb (1,40.00 ); Cm (79:97-56:72)

m/z
270 280 290 300 310 320 330 340 350 360

7: Daughters of 313ES+

100, 1220 1985 2.60e5
% 188.0

0 189.0 312.6

137.0 175.0 271 294.0297.1

236.1 2896
121.0 176.1 2040 254.0
, 15891730
A AN e e
Jul mm T 1 o T ﬂu M Ll um ﬂ SN

o]
110 120 130 140 150 160 170 180 190 200 210 220 230 240 250 260

n m/z
270 280 290 300 310 320 330 340 350 360

Fig.17 :The daughter ion spectrums of selected fragments in Stephania

tetrandra herb
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1-5. + g FmEiv: WivHsa & ES'/MS] #1&k 22 £ wd 7

B 3kVo4ar TRX LS ALO0V > &7 447 & Wi WUk 4+
2+ RS FER R 0 G PP collision energy 0 i€ & (7L A2+ &
B+ FIERI(Fig.17) > ¥ #= R+ FERlE P R E A 172 S8aE
FBES -

1-6. fe Al H 82 & N TRdR > R 2R do s g+ H 2ot

(based peak)z_ +“ i — L35y A3 1~ 1/10 22 B > v& 9 1iE £ 2. m/z 333
RIE 2 AR m/z3127(RFef 5 m/z313)2 8- A7 > 7 24
B FFREFRDE m/z312.7 22+ R4+ B+ EpR > 589 4
43 (Fig.18) » F]yt 3 —fgf@%éﬁ‘g\;\ A om/z333 5 m/z313 2% X T2
AR o ¥ fj}u ES+D623.5, ES+D312.8, ES+D333.1 = 4 2 RT 4p & >
Bk B m/z623.5 5 2 B 5 ¥ EStD3128 s 4 5 BT Pi(z=2)
2B R T e g S [MA2H] T A P 2 B A
& »ES+D 333.1 B 53 m/z623.5 2_ "% f33g+ 2| 3 ; 32 ES+D609.4 &
ES+D305.4 & g 2 % > {4 % & = fangchi- noline 2 [M+2H] " 2.
AP (z=2)-

E,T%rrﬂz314léi?m/z342n’:’§ A RS EFTHERDAR
@569ﬁ’@ﬁﬁﬂﬁiﬂ$4@&ﬁvmw%w’*Lﬁﬁga
% L 3 1§’%€% ke @13) 2 cyclanoline (C20H24NO4,
M.W.342) » 5> ds> AL Trd - BT 0 FlY m/z342 FF
it #_cyclanoline [M]"z. A F 33 2| ¥ o

¥ 1 2 dptk= &~ 5 tetrandrine(C3sH42N206, MW. 622) % fang-
chinoline (C37H40N20s, MW. 608) » % ESI+/MS'1 ¥ 3 P &g 2 m/z 623
Z m/z 609 [M+H] 8+ & % > 527 tetrandrine % B8 1% 2 &-(Fig.19)+ %
BEAPE om/z623 ¥ m/z609 2 daughter ion spectrum i & 3 £ 3
+ A 724 L 14 B amu> &4 # £ fangchinoline % 4(Tab.12) ¢ 2 -
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1-7.%

1-8. 44845 17 ¢ MRMAFRE $45 4 1510 S Adfse s SRp i@ 34

phenolic-OH group % methylation @ ¥ tetrandrine 2. # 45 o 5 & & &
17 18 42 %7 J& ¥ fangchinoline 2. + 4+ F R > & 2 Lf’%m) * fang-
chinoline &% & #7i& = 2 F % 33 B ¥ B A 4p 02 o F]pt g KA B~ 18
fangchinoline #f P& & # &- 17 ¥ f23% m/z 609 T % fangchinoline » { &
REIBEEH L LR > UE % LOMS/MS 4 174 b & &
HEEAH 2T T

ik 17 & #EEGER% B B4 £ (Herb identity macro-method) * 5% & F it
A% B REURGFHREF 2 F AR THFRAL S - BE g
(channel) > f§3= % ESHDxxx  # e KT T B » Bt TR 2
REBAT S8R L HiFS xﬁ%/\*qiﬂ L3 xRy UHFA
(Tab3)> - =x e FF4Fpe 7 B g iR ® 7 =7 € T2 mz/REEH
St b REAATRHCE o M 4 ’Q#%%ﬁaﬁ’%
&7 3%E TUREE 4L 20 F (g3 F ¥ B (daughter ion spectrum) > I &2
P FLE B A E H 0 XEEoR vt 4t4p v & (matching quality ) > 4 i
At & 5T (h)(Fig.17) e

ZFEOKBATLIRR T HIEPE E B B tips e
BN 2R sT2ZE Bip s o MBE SR NIRRT
(MRM, Multiple Reaction Monitoring ) » f2. = MRM g5 E f 4 4
(MRM screen macro-method) © 14 tetrandrine 2. ES+D623.5 5 &) 4 45
GEER REBEW LT miz 5 6235 2 RERAET &~ o Gaidy AR
Hm/z3814 2+ g AP 5 A4 A ugeso i 2z 5 m/z 623.5>381.4
(Fig.18) #_% MRM/TIC B> ]yt # F# ¢ 2. MRM screen macro-method
3 TR o Fig I8 Bom B0 LH - i > R G ooepp A R
FTHRFTORESE - BRI AZ SRR ERE T 4 R
MEAGRAEFTRETOREES L IR > M AR 2 A
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o e

MRM 't #3440 1214 (MRM Matching quality) =i & i 2. % 51
E oo R FTiE R E L H R Y A ex ek B3 0 tetrandrine 2 fangchino-

line ** 240 2 280nm 3273 & + B z(Fig.20) -

Tab.3 The Stephania identity macro-method and MRM screen
macro-method

CH | Precursor Analytic IMajor MRM lon pair | Max-RT

lon(m/z)

Parameter#

Fragments (m/z)

(m/z)

(min)

1 | ES+D623.5

60/38/3

381, 623, 174, 580

623.5>381.3

8.9

2 | ES+D609.4

60/38/3

367, 609, 192, 578

609.4>367.3

6.7

3 | ES+D342.4

60/25/3

192, 342, 177

342.4>192.1

5.7

4 | ES+D333.1

60/ 5/3

313

333.1>312.8

8.9

5 | ES+D314.4

60/25/3

107, 314, 269, 143

314.4>107.1

5.5

6 | ES+D312.8

60/20/3

199, 122, 313, 297

312.8>198.6

8.9

7 | ES+D305.4

60/18/3

191, 122, 290, 174

305.4>191.1

6.7

AA-pFG-MRM-950217 Sm (SG, 3x6)

1: MRM of 7 Channels ES+

_ 8.09 623.5 > 381.4
100 1.33e5
%
5.56
[ T T T T T T T T T J
AA-pFG-MRM-950217 Sm (SG, 3x6) 1: MRM of 7 Channels ES+
1004 6.13 609.5 > 367.4
1.02e5
%
5.56
0 T T T T T T T T T T T T T T T T d
AA-pFG-MRM-950217 Sm (SG, 3x6) 1: MRM of 7 Channels ES+
1004 5.47 342.4>191.9
3.26e7
%
4.03
0 T T T T T T T T T T T T T T T T T T T T T T 1
AA-pFG-MRM-950217 Sm (SG, 3x6) 1: MRM of 7 Channels ES+
100 8.09 333.1>312.7
1.73e6
%
7.49
o T T T T T T T T T T T T T T T T T T T T T T |
AA-pFG-MRM-950217 Sm (SG, 3x6) 1: MRM of 7 Channels ES+
100+ 5.26 314.4 > 107.1
6.36e5
%
75
0 T T T T T T T f T T T T T T T T T T T T T T 1
AA-pFG-MRM-950217 Sm (SG, 3x6) 1: MRM of 7 Channels ES+
100+ 812 312.8 >198.6
3.24e5
%
7.52
0 T T T T T T T T T T T T T T d
AA-pFG-MRM-950217 Sm (SG, 3x6) 1: MRM of 7 Channels ES+
100- 6.16 305.4 > 191
1.57e6
m %
0 T T 2224 T T T T T T T T T T T T T T T T T 1 Time
1.00 2.00 3.00 4.00 5.00 6.00 7.00 8.00 9.00 10.00 11.00 12.00 13.00 14.00 15.00

Fig.18 : The chromatogram of Stephania MRM screen scan
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Std

Tetrandrine-0919 22 (2.718) Cn (Top,4, Ht); Sm (Mn, 2x0.75); Sb (1,40.00 ); Cm (20:33-8:17)
3814

100+

159.3174.2 191.2

(7

400 450 500 550

1: Daughters of 624ES+
3.40e5

623.5

Fig.19 :The daughter ion spectrums of tetradraine standard

Stephania tetrandra-S1
Fangchi-MS1-1 247 (4.232)

3: Diode Array

100+ 24143 2.96e6
280.43
%o
U R L I I I A g I L I A A L A o I R LA B B R RARRA RN Raann aannnnanannannnl | 11]
200 210 220 230 240 250 260 270 280 290 300 310 320 330 340 350
Stephania tetrandra-S1
Fangchi-MS1-1 180 (3.115) 3: Diode Array
100+ 238.43 2.95e6
280.43
%o
O T T T T T T e e e e M
200 210 220 230 240 250 260 270 280 290 300 310 320 330 340 350

Fig.20 :The UV spectrums of tetradraine and fangchinoline
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2. AP 2 ipAnk A58 B T A H R W 2

2-1. Afpe B aiTE o (F(Fig7) > 2 & K ¥ /£ 2 5 Cocculus

trilobus » 4F 5% & 4 ¢ 15 B pcsk ™ R (Fig.8) » v = ;g%ﬁi“mw $

AR It LR e AR AR AT R BN R WL S A

"R e R
22 A e R RER I BGA R E L S PR R

-BE>#Fh ?ﬁp‘& b A5
(ES+/MS1).% % (Fig.21 )% >

B 244 B OTE 2 TIC WG %
F Z&P’LQ’E‘_—:}J&_ aﬁij\?“%%fﬁil%% 1

BT BR B S E 2 > )?ﬁ_\f&
Bl(MS1 spectrum) (Fig.21) > ¢ H ¢

¥ P~ m/z 314, 334, 342, 418, 564

3 652 & 3+ 5 & (abundance)fi * 2 33 B S REEAS o iR (T

TESG RS NS T AT (ESI" daughter ion scan) ©

AA-MFG-MS1-950223-1 Sm (SG 3><10)
100+

1: Scan ES+
TIC
1.09e10

1.00 2.60 3.00 4.00 S.bO 6.00 7.60 ' S.bO ' 9.b0 ' 10‘.00 ' 11.‘00 ' 12‘.00 ' 13‘.00 ' 14‘.00 ' Time
Coculus trilobus-9502
AA-MFG-MS1-950223-1 1391 (11.750) Cn (Top,4, Ht); Sm (Mn, 2x0.75); Sb (1,40.00 ); Cm (1343:1637-1106:1289) 1: Scan ES+
100~ 674.6 8.90e5
] 652.6
%,
| 653.7 6757
] 590.8 604.7 692.8
{ 2996 3166 3586 502.6 520.7 546.8 5749 6347 |654.7 693.6
1 ‘ | 3806 4288 4586 \ ‘532.4 ‘ v | s
H“H\”“HH““‘H \ “H“H‘H‘H“h;Hw“‘lm“\HH\ ‘m‘”\‘\H“\“H\“‘MH\;“H\H\‘ﬂ“u\\
300 325 350 375 400 425 450 475 500 525 550 575 600

625 650 675 700
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Coculus trilobus-9502

AA-MFG-MS1-950223-1 549 (4.650) Cn (Top,4, Ht); Sm (Mn, 2x0.75); Sb (1,40.00 ); Cm (526:650-418:518) 1: Scan ES+
100+ 563.7 1.26e7
% 564.7
1 577.7
303.23216 3356 s 4736 503.7 9327 578.7
] : & 4886
O“‘J“““l“\““_(“HH_H“%:‘L%?/‘H‘ H‘\‘H\H““\Hh“\_\\\\"h‘ Al m/z

T L N L N A B AR
300 325 350 375 400 425 450 475 500 525 550 575 600 625 650 675 700

Coculus trilobus-9502
AA-mFG-MS1-950223-1 1781 (15.037) Cn (Top,4, Ht); Sm (Mn, 2x0.75); Sb (1,40.00 ); Cm (1753:1845-1633:1720) 1: Scan ES+

100~ 314.6 3.33e6
%,
1 627.7
3156 653.7
| 629.7 | 654.7679-8
1 2985 336.5 459.0 530.8 576.6 60?-7 ‘ ‘ ( ,
L I I B L B O R AR 11174
300 325 350 375 400 425 450 475 500 525 550 575 600 625 650 675 700
Coculus trilobus-9502
AA-MFG-MS1-950223-1 863 (7.298) Cn (Top,4, Ht); Sm (Mn, 2x0.75); Sb (1,40.00 ); Cm (840:930-727:827) 1: Scan ES+
g 418.7 7.75e6
100
%,
1 419.7
209.4 223.4 21 420.7
0 ‘”w‘M““”““\‘””\”” T T T T T T e T T T T e e e e MYZ
200 250 300 350 400 450 500 550 600 650 700
Coculus trilobus-9502
AA-MFG-MS1-950223-1 358 (3.040) Cn (Top,4, Ht); Sm (Mn, 2x0.75); Sb (1,40.00 ); Cm (342:415-265:334) 1: Scan ES+
g 342.6 3.86e7
100
%,
] 343.6
| 2054
221.4 354.6
1 W \ 2844 298.6 3286 | 3767 683.8
ottt T M/z
200 250 300 350 400 450 500 550 600 650 700
Coculus trilobus-9502
AA-MFG-MS1-950223-1 358 (3.040) Cn (Top,4, Ht); Sm (Mn, 2x0.75); Sb (1,40.00 ); Cm (301:362-179:245) 1: Scan ES+
334.6 3.17e7
100+
342.6
0/
7 2525
20545114 [2535 376.7 448.7 655.8
( 3115 ‘ ( 4757 547.7 B667.8
- MM‘LJ”“J““s““”\‘\‘J‘\“M“s”“““_mwHu_m m“_‘H‘um‘_m_mh_m e
200 250 300 350 400 450 500 550 600 650 700

Fig.21: The TIC of ESI+/MS 1 scan and ESI'/MS 1 spectrums of Cocculus

trilobus herb extract
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23 Ape 3 RS THBUT: ke A8 THRYTE

A2 L g TRE TS 3KV 480 T E(cone voltage) K T FH T
60V » & {74 47 & WiE TR F 2+ N TR 0 E A
collision energy » # f& ¥ & 42 + 3+ FH# B(Fig.23) » ¥ #3 31
+ BB R R B A T2 S8 ~ B3 B (LC/ MS/MS Finger print
Database) ¥ o #ARL“THE 72 + SN AEF F B REFF B EE 2k
g+ 2 7 ¥r(based peak)z b E2ae 4 3T 1~ 1/10 2 fF o

d < JI% B ARV @5 ip k= 4 5 trilobine( C35sH34N20s, MW:
562)-isotrilobine (C36H36N205, MW 576) » = MS 1 ¢ 3 P &g 2 m/z 563
5 m/z 577 33 A B o F] & P trilobine & isotrilobine 2_ % BB & & 5.
7L X0 2 [MHH] 33 2 2 B 2 B89 > riiza 4 2 B A
e MSIZ 3 BT B F 2 - 7 % (EAp & §ul2 24k T & MS
¥ 4 MA2 m/z652 2 mz674 4t A ¥ o B K 54 g [MHH]
PR 7iREE TRl AT DB R p s SRS
[M+Na] 28 %ﬁ\% s XA B oo

YRR ARL 23 m/z342 A7 o wH B fREE 3 NS T
Bedpe § 7 F(Figod) BHIEFFHE 3k > Sh2pro 4
7 ¢ 7 magnoflorine(C20H24NO4, M.W. 342) » ¥ %5 [# ¢ 2_ cyclanoline
(C20H24NO4, MW. 342)F o5 I 4 B 4547 (Tab.12) » # & F = sgess
ﬁé o M E T F - BR AL FP m/z 342 ¥ i ¥_magnoflorine 2. & +
WA RM] e JIr R R N FEEpe BH U g o
d 2 )}‘;Jc  B3F % 847 35 7 magnoflorine = 4 > F]}* magnoflorine ¥t (%
AE e vE- FEYR 0 Flt # 4 2 3F & & 38 % (Fangchi herbal MRM pre-
screen macro-method)® % B~ » 3t ¢ PR EERZE Fip 4

(Fangchi herbal identity macro-method) % 7 & %14 MRM E 15 4
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2

(Fangchi herbal MRM screen macro-method) ® 1% %

F,T}LESI+D418 g ESIHD314 Rl @ 325 &
2T R A "3 ’
TR ETA

Ya

EfEtrHE

EQLN A
+ RS R RS
B2 F it EF 307 % 2

N, e A T o a5 fL H L P f2 g IR X (T4
2 gu,,u_z;,n;jx AN AR RS - AR
2 N
EIme A& o
AA-mFG-MS2-950302 Sm (SG, 3x3) 6: Daughters of 334ES+
100+ 3.39 e
3.60e8
B %
218
[ T T T T T
AA-mFG-MS2-950302 Sm (SG, 3x3) 5: Daughters of 342ES+
. 433 TIC
100 5.83e8
%
3.25
0 T T T T T
AA-mFG-MS2-950302 Sm (SG, 3x3) 4: Daughters of 418ES+
1004 14.46 Tic
2.76e8
%] 7.10
[ T T T T T
AA-mFG-MS2-950302 Sm (SG, 3x3) 3: Daughters of 314ES+
100+ 5.15 e
1.37e8
15.65
%
0 .98 6.96 12.27
T T T T T T T T
AA-mFG-MS2-950302 Sm (SG, 3x3) 2: Daughters of 564ES+
1004 17.93 TIC
1.91e7
%
4.41 6.70
0 T T T T T
AA-mFG-MS2-950302 Sm (SG, 3x3) 1: Daughters of 652ES+
100 1381 TiC
2.44e7
%
o T T T T T T T T T Time
2.00 4.00 6.00 8.00 10.00 12.00 14.00 16.00 18.00

Coculus trilobus-9502

AA-MFG-MS2-950223-1 27 (3.225) Cn (Top,4, Ht); Sm (Mn, 2x0.75); Sb (1,40.00 ); Cm (24:33-11:21)
2431

100 257.1

% 267.1271.1

6: Daughters of 334ES+
1.46e6

317.2

0 m/z
190 200 210 220 230 240 250 260 270 280 290 300 310 320 330 340
Coculus trilobus-9501
AA-mFG-9502-MSMS 44 (5.346) Cn (Top,4, Ht); Sm (Mn, 2x0.75); Sb (1,40.00 ); Cm (41:46-17:27) 3: Daughters of 314ES+
100 9.75e6
%
143.0
137.0 145.0 se71 269.1 314.2
1211 | ' (151 01629 7‘5'0 1940 2991 2190 7 Ty5q4 2541 | 2711
O T T T ‘H\‘ T L ‘. T ‘. T ‘ \‘ ‘H T ‘\‘ \/ \r T / T \( T T T T T m/Z
80 100 120 140 160 180 200 220 240 260 280 300 320 340 360
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Coculus trilobus-9501

AA-MFG-9502-MSMS 114 (13.963) Cn (Top,4, Ht); Sm (Mn, 2x0.75); Sb (1,40.00 ); Cm (111:119-97:104) 4: Daughters of 418ES+
298.2 7.82e6
1007 241
255.1
316.2
%] 223.1
225.1 266.1 273.1 418.3
358.3
199.0200.0 2304 | 2422 284.2 81521 e
02 M
O A e o A B e I B B e s R A A4
200 220 240 260 280 300 320 340 360 380 400 420 440
Coculus trilobus-9501
AA-mFG-9502-MSMS 38 (4.642) Cn (Top,4, Ht); Sm (Mn, 2x0.75); Sb (1,40.00 ); Cm (32:41-18:27) 5: Daughters of 342ES+
g 265.1 3.32e7
100
297.2
%
2331 23‘7-1 282.1 209.1 34‘2.3
205.0 219.1 279.
} RRRRRRRRRERRRS w“ T T wl\“!HWHWH“H(‘HH“ T T T m/z

O b ey N EE i ‘ S N —
200 210 220 230 240 250 260 270 280 290 300 310 320 330 340 350 360

Coculus trilobus-9502
AA-mFG-MS2-950302 117 (14.049) Cn (Top,4, Ht); Sm (Mn, 2x0.75); Sb (1,40.00 ); Cm (108:120-87:101)  1: Daughters of 652ES+

100 358.2 9.40e5
520.3
%
652.0
236.%250.1 ‘
0\““\““\““1““““\““““\““““\““““\““““\““““\““““\““““\““““\““\m/Z
200 250 300 350 400 450 500 550 600 650 700

Coculus trilobus-9502
AA-mFG-MS2-950223-1 141 (16.817) Cn (Top,4, Ht); Sm (Mn, 2x0.75); Sb (1,40.00 ); Cm (134:155-108:132)2: Daughters of 564ES+
100 563.4 1.00e5

532.4
% 321.2
306.0 50'3,_45204 534.4
227.1 ’ .
805.1, 335.2 4253
2073 | 249.02652 W ' 3703 3822 409377, | 4723
K\ L H‘u ‘\\ Ll \‘ il \‘ il ‘\ ‘\ 1] H how \‘ m | I \h . i I | ‘ miz
220 240 260 280 300 320 340 360 380 400 420 440 460 480 500 520 540 560
herb
Coculus-MSMS-1201-2 20 (3.468) Cn (Top,4, Ht); Sm (Mn, 2x0.75); Sb (1,40.00 ); Cm (19:22-12:16)
g 335.2 2.37e5
100
] 577.1
% 294.3
1 338.2 546.1
] 471.;103 5162
] 148.0 227.1 277.2 ” 349.2 : ‘ ‘
] . 189.9 ‘ 2396.4
[ — ‘9‘%"0‘%:‘[15\‘?‘\‘ . “‘ A hy “‘ b ‘H . ““‘\“\“\IH “\‘ ‘; . \“ H\r“\ . “\‘ At ﬁ‘?ﬁ T L ”I\ ‘u‘\\“‘\”m‘ . M\‘ A mifz

100 150 200 250 300 350 400 450 500 550 600

Fig.22 :The daughter ion spectrums of selected fragments in Cocculus

trilobus herb
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2-4. 0 fE N 17 ¢ FERGE® E B 4p 4 (Cocculus identity macro-method) * 57 &
Ao BEURTHT 2 SRS FHBRRES 1 REE £ Y
T REAHdp £ (Tabd) > 3 > TP N E L4 - IR FEHFR T
BEE T REE URFARS 25 SRS THE S IR R
BAEre 4t T Rm v g i R o

2-5.%iEAPE MRM#mRE & :f;q 4 (Cocculus MRM screen macro-method):
) #“,f—?l BaALZ FROBRFAITLIRERE Y REA 2 AR
AT B AT N L2 E g4 (Tabd) g7 5 &
B+ Wiz~ 47 (Fig23) iz« MRM#FRE E45 4 -

Tab.4 : The Cocculusidentity macro-method and MRM screen
macro-method

CH| Precursor | Analytic Major MRM lon|Max-RT
Ion(m/z) |parameter Fragments (m/z) pair (m/z) | (Min)
1 |ES+D652.4| 60/18/3 [358, 520, 250, 299 652.4>358.3| 12.1
2 |ES+D577.6| 60/38/3 (308, 333,561,577 577.6>561.3] 14.4
3 |ES+D418.4| 60/16/3 (298, 241, 255, 418 418.4>298.2| 124
4 |ES+D342.4| 60/22/3 (265,297, 342, 282 342.1>265.1] 4.4
5 |ES+D334.2( 60/16/3 (257, 243, 285, 334 334.2>285.0 3.3
6 |ES+D314.4( 60/25/3 (107,314, 143, 269 314.4>107.1f 5.0
7 |ES+D563.4( 60/35/3 (212,242, 284, 330 563.4>532.4) 15.1
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AA-mFG-MRM-950302 Sm (SG, 3x9)

: MRM of 7 Channels ES+

-

- 1211 652.4 > 358.3
100 4.00e5
o]
o : . . T T . T
AA-mFG-MRM-950302 Sm (SG, 3x9) 1: MRM of 7 Channels ES+
1004 14.40 577.4>561.3
1.73e4
% 7.51
[ T T T T T
AA-mFG-MRM-950302 Sm (SG, 3x9) 1: MRM of 7 Channels ES+
1004 15.10 563.4 > 532.4
6.46e4
o]
0.32 6.37
AA—mFGrMRN‘I—QSOSOZ‘Sm (SG‘ 3x9) ‘ 1: M‘RM of 7 ‘Channels ES+
100+ 12.86 418.4 > 298.2
2.58e6
%] 6.91
AA-mFG-MRM-950302 Sm (SG, 3x9) 1: MRM of 7 Channels ES+
100+ 4.37 342.4 > 265.1
2.03e7
0]
o : . : : .
AA-mFG-MRM-950302 Sm (SG, 3x9) 1: MRM of 7 Channels ES+
1004 325 334.4 > 285
2.43e6
%]
o . e . .
AA-mFG-MRM-950302 Sm (SG, 3x9) 1: MRM of 7 Channels ES+
100+ 5.01 314.4>107.1
3.11e6
%
[ T 3 80\ T T T T T T T Time
2.00 4.00 6.00 8.00 10.00 12.00 14.00 16.00 18.00
.
Fig.23 : The chromatogram of Cocculus MRM screen scan
AA-hFG-MS1-950306 Sm (SG, 3><10) 1: Scan ES+
100+ 15 TIC
8.54e7
%
0 T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T 1 Time
1.00 2.00 3.00 4.00 5.00 6.00 7.00 8.00 9.00 10.00 11.00 12.00 13.00 14.00 15.00 16.00 17.00 18.00
Sinomenium acutumn-9501
AA-hFG 174 (3.195) Cn (Top,4, Ht); Sm (Mn, 2x0.75); Sb (1,40.00 ); Cm (164:207-83: 130) 1: Scan ES+
100 478 8.43e7
192.3
314.4
330.4 479.4
331.4 448.4
%1 332.4 3715
659.4
476.5
193.3 3725 4804 oo, 624, 4 652.4 ||660.4
229.3241.4 . 2
i, Wzoﬁ}a SR B il ( ees e | eI 3 e e
04]_'\ (- I . [T m I Ll — ‘wm L] \‘m\‘ ] | L - - m/z

175 200 225 250 275 300 325 350 375 400 425 450 475 500 525 550 575 600 625

Sinomenium acutumn-9501

T
650 675 700

AA-hFG 230 (4.220) Cn (Top,4, Ht); Sm (Mn, 2x0.75); Sb (1,40.00 ); Cm (207:238-79:120) 1: Scan ES+
. 3304 1.33e8
100
1 314.4 331.4
1 332.4 3715
b 659.5
0/0,
| 342.4
| 2074 3444 3725 660.4
1 346.4 661.4
373.5 18.4 652.5 683.5
LT o o oy et e e
0 | g M\H \muu H\Kw R I S Iy / ‘\‘ B ST A SO -y
280 300 320 340 360 380 400 420 440 460 480 500 520 540 560 580 600 620 640 660 680 700
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Sinomenium acutumn-9501

AA-hFG 253 (4.642) Cn (Top,4, Ht); Sm (Mn, 2x0.75); Sb (1,40.00 ); Cm (242:271-108:138) 1: Scan ES+
100+ 297.4 342.3 1.33e8

1 418.4

298.4
330.4
1 200.4 344.4 3984
%,
265.3 360.4
400.4 (4194

| 286.4 || 3054

255 3 369.4 401.4 683.5

Pl T
0““““”‘ ‘ W\h - ‘\\‘H H\ “‘\“‘\‘\‘\“‘ ““““\““““\ “\‘ miz

260 280 300 320 340 360 380 400 420 440 460 480 500 520 540 560 580 600 620 640 660 680

Sinomenium acutumn-9501
AA-hFG 306 (5.612) Cn (Top,4, Ht); Sm (Mn, 2x0.75); Sb (1,40.00 ); Cm (295:318-99:129) 1: Scan ES+
100- 342.4 1.29e8

344.4
%

390.4398.4
418.4

341.3(|345.4

2554 2693 2974

569.4 5984 6245 6524

240 260 280 300 320 340 360 380 400 420 440 460 480 500 520 540 560 580 600 620 640 660

Sinomenium acutumn-9501

AA-hFG1 302 (5.540) Cn (Top,4, Ht); Sm (Mn, 2x0.75); Sb (1,40.00 ); Cm (292:350-76:125) 1: Scan ES+
100- 344 o, 3564 6.90e7
%
b 315.4 ¥,
398.4 5224
3413 390 400.4 2cm W 523.4
| | ( 4314 439 4‘ ‘ 510.2 ( 533 4 569 5 624.4 695.3
. HH‘ | 1 il I . I f o \\ miz
T T T T T T T T T \ T \ T

260 280 300 320 340 360 380 400 420 440 460 480 500 520 540 560 580 600 620 640 660 680 700
Fig.24 : The ESI'/MS 1 spectrums of Sinomenium acutumn herb extract
3. Bl 2%k P B A 174p R BlHE
3-1.p & % #K=> }gkﬁﬁﬁi "Fpe TR F % 5P # (Menispermaceae )

1847 % i ¢ Snomenium acutumn Rehd. et Wils .2 198443 5 - gt d p

N

Appn F(Fig9) - 5 RiESF2ZHE > ¥ - 323 ey

(BEY4mmz >34 T ERARTEZIRFLEELET L S
TR e BELT LR (Fig.10) bt’?ﬂ“%'” gt 2 Eeep g

TLC 4 +5 ¢ Sinomenine %P &2 5L $+354p 5 (Fig.11) > 2 AR ¥ 4%

Z_% Snomeniumacutumn > rz gt i G R o (TR AR A 5 R BN

Io e B A 0 U E RS pe il

32 BRERIFR RGBT TIREY - B2 FR T T
SERE - H 2R THRBTEETZ TICRE 7 82 P A2 34
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,f‘:‘;‘.at\?",/f AR FHHT O EFERPEIEZ 5 - B %&Eﬁ Bl(MSI1
spectrum) (Fig.24 )-d H ¢ iE P~ m/z 314, 330, 342, 356, 522, 652 % 660
% 33 9% R (abundance)fic % z_ 33 B B ZURERAES > ¢ BT RS

T2 A3 F A 47(ESIT Daughter ion scan) ©

335 g FHBE T WiTEAR o &Y ESH/MS] #R 22 L wE 7
R 5 3kV > 4 7 B (Cone voltage) & Z_& F2_60V » & {74 47 & 5]
E TREE Y 2 R FERF R 0 3 FF A collision energy 0 i &
B A2 F R g T B(Fig, 25) > @ # R4 FHRE R REAL
17 2. $-dgciE ~ F 3 B (LC/ MS/MS Fingerprint Database)® o & & /%
e > BE TR LI NI T HFRRELS T2 0E & WIT

*REA 174 4 (Tabs) 5 » R MPAGFL YT - PR 6 B
T VEEZE WA 2 ST THR TR ETHERE
et $ > T Bgor W ¥ AP & o If:\#%'-",f—?—! BaAszZ TR R AR
BV iBiEe 42 AT AP e ST 5 02 fefta{r2
E B4 (Tabs) > mieis 3 €45 Hf2 T 4a 17 (Fig27) 2 53
f#2 MRM #Fps E Eeff;. 4 (MRM screen macro-method) °

d b2 S g S 5T BlEL2 > ESTTD600 £ ESITD330 1%’3.—1

FYPRERT R L 3744 F ESI'D660 & f2£ @2 1 & 4 % 5 m/z
330 > m/z 660 % f# 77 2_ 7t 42 it £ (collision energy) = 10eV > @ m/z
330 B 2p 30eV s & 2L m/z 330 ,T‘%ﬁ_ﬁi m/z 660 % % > ¥ m/z 660 {5 5
m/z330 2 2 FE > FP m/z 660 i 5 m/z 330 2 R & # (Dim-
mer) o d < )I§L FOREE T % (EF ¢ )7 7 ¥k Sinomenine(C19H23NO4
MW :329)» & MS 17 3 P %2 m/z330 “[M+H] 35+ 2 % > v 4
+ R3S F ¥ Bl Sinomenine % 2 4p b (Fig.26 )> & #4142 &+ o
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AA-hFG-MS2-950306 Sm (SG, 3x3)

1004 y
0%
3.65 6.17

7: Daughters of 356ES+
TIC
1.06e8

0 T T T
AA-hFG-MS2-950306 Sm (SG, 3x3)
1004 3.50

%3 504 14.91

245

T T
6: Daughters of 314ES+

TIC

1.14e8

0 T T T T T
AA-hFG-MS2-950306 Sm (SG, 3x3)
3.70

1004

%]
4.47

T T
5: Daughters of 330ES+

TIC

2.33e8

0 T T T
AA-hFG-MS2-950306 Sm (SG, 3x3)

100+ 418

%
3.55

T T
4: Daughters of 342ES+
TIC

6.20e8

0 T T T
AA-hFG-MS2-950306 Sm (SG, 3x3)

1004 1257

% 431

T T
3: Daughters of 695ES+
TIC

1.96e7

1684 1510

0 T T T
AA-hFG-MS2-950306 Sm (SG, 3x3)

T T T T
2: Daughters of 522ES+
TIC

1004 1.87e7
0] 3.04
7.10 9.41 10.60 17.25

Y T T T T T T T T T T T T T T T
AA-hFG-MS2-950306 Sm (SG, 3x3)
3.66

T T T T
1: Daughters of 660ES+

TIC
1004 2.28¢8
u %
3.03 "
0 T T T T 7 T T T T T Time
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Sinomenium acutumn-9503
AA-hFG-MS2-950306 55 (3.839) Cn (Top,4, Ht); Sm (Mn, 2x0.75); Sb (1,40.00 ); Cm (46:58-27:38) 5: Daughters of 330ES+
181.2 2.25e6
100
239.3
% 2233
1538 1953 209.2 2413 330.4
137.2 227.3
1233 ‘ | ‘ 168.2 187.3‘ ‘ ( 25‘5-3 2704
0 ‘HH‘“‘H‘HH“H“‘H"“"w“"‘U“‘M‘“““H“‘“‘MHH‘H‘H“"m“‘“““‘“H‘H““HH"‘“““""“""HH""“‘H“HH‘HH‘HH‘HH‘ m/z
120 140 160 180 200 220 240 260 280 300 320 340 360
Sinomenium acutumn-9503
AA-hFG-MS2-950306 56 (3.869) Cn (Top,4, Ht); Sm (Mn, 2x0.75); Sb (1,40.00 ); Cm (50:56-30:45) 1: Daughters of 660ES+
330.4 2.10e7
100
%
659.5
T e T e e e e e e e e e MYZ
200 250 300 350 400 450 500 550 600 650 700
Sinomenium acutumn-9503
AA-hFG-MS2-950306 81 (5.629) Cn (Top,4, Ht); Sm (Mn, 2x0.75); Sb (1,40.00 ); Cm (72:92-53:71) 2: Daughters of 522ES+
208.3 4.07e5
100
% 522.5
312.1
284.3
165< \\ 210.3 281.3 3404 489.4 507.6
OV ot o b e e iz
150 175 200 225 250 275 300 325 350 375 400 425 450 475 500 525 550

Sinomenium acutumn-9503
AA-hFG-MS2-950306 60 (4.179) Cn (Top,4, Ht); Sm (Mn, 2x0.75); Sb (1,40.00 ); Cm (55:72-38:52)

4: Daughters of 342ES+

100 265.2 1.02e7
297.3
%
342.4
2193 2332 2812 279 28‘2'32843 ?ggls
: 247.2 . : 311.3
0 ”\”‘w”w”w””\””‘w”‘\”‘w‘ﬁ‘\”“w”w”‘”\””ww‘”w”“w”w%w”\(‘”w”w””\‘”‘\‘”w‘”w””\””\”w‘”‘\””\HH\HH\HH\H m/z
200 210 220 230 240 250 260 270 280 290 300 310 320 330 340 350
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Sinomenium acutumn-9503

AA-hFG-MS2-950306 49 (3.429) Cn (Top,4, Ht); Sm (Mn, 2x0.75); Sb (1,40.00 ); Cm (43:60-27:45) 6: Daughters of 314ES+
298.3 2.40e6
100
299.3
% 314.4
152.2
| 1652 2554 2683 2843
Ot e T e e e e e e MYZ
140 160 180 200 220 240 260 280 300 320 340 360
Sinomenium acutumn-9503
AA-hFG-MS2-950306 78 (5.469) Cn (Top,4, Ht); Sm (Mn, 2x0.75); Sb (1,40.00 ); Cm (75:81-57:71) 7: Daughters of 356ES+
100 279.3 2.65e6
0
% 0.3 311.3
248.3 296. 356.4
2362 247.3 264.3 2814 | g0 | 3133
N sz | 28
O e e e e e e e e e e e e ) M2
200 220 240 260 280 300 320 340 360 380 400

Sinomenium acutumn-9503
AA-hFG-MS2-950306 180 (12.571) Cn (Top,4, Ht); Sm (Mn, 2x0.75); Sb (1,40.00 ); Cm (175:197-149:167) 3: Daughters of 695ES+
313.2

2.21e5
100 298.4
% 2148 695.4
2054 26912843 3405 3565 4265 = 659.3
0\‘H‘\‘Hw“”w”‘\“\““‘U‘\‘Hw‘ﬁ“‘\“”w”‘w‘Hw“”w””HH\HH\H“‘.\HHHH\HH ‘w““\ T 1 m/z
200 250 300 350 400 450 500 550 600 650

Fig.25 :The daughter ion spectrums of selected fragments in Sinomenium

acutumn herb

70/30/2.8
SINOMENINE-ES+D330-1 1 (1.171) Daughters of 330ES+
100+ 181.1 1.01e9
239.1
9%
241.1
1231 1372 330.2
‘ ’ 255.2 270.2
Lo s A R A A A A LA SRS LA R LA RS ‘J““\""w‘”"‘%“”‘w‘”\”‘w”‘w‘”‘\‘”‘\"”\”‘w”‘w‘”w””w”w”ww”w”w”w”w”w”w””w”w”\m/Z
100 120 140 160 180 200 220 240 260 280 300 320 340 360 380 400 420 440 460 480 500

Fig.26 :The daughter ion spectrums of Sinomenine standard
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Tab. 5: The Sinomenium identity macro-method and MRM screen

macro-method
CH | Precursor Analytic Major MRM lon pair |Max-RT
lon(m/z) | Parameter# Fragments (m/z) (m/z) (min)

ES+D659.5

60/12/3

330, 659,

659.4>330.2

3.7

ES+D522.4

60/30/3

298, 522, 284, 506

522.4>298.4

5.6

ES+D356.4

60/25/3

279, 296, 248, 356

356.4>279.2

5.5

ES+D342.4

60/22/3

265, 297, 282, 342,

342.4>265.1

4.2

ES+D330.4

60/30/3

181, 207, 239, 330

330.4>239.2

3.9

ES+D314.4

60/25/3

298, 299, 314, 151

314.4>298.2

3.7

N SN | A W N

ES+D695.3

60/38/3

313, 298, 695, 488

695.3 >313.1

12.4

AA-hFG-MRM-950306-1 Sm (SG, 3x11)

1: MRM of 7 Channels ES+

- 11.46 695.4>313.1
100 2.51e5
0%
% 14.75 18.97
o 10.47
T T T T T T T T i
AA-hFG-MRM-950306-1 Sm (SG, 3x11) 1: MRM of 7 Channels ES+
100 372 659.4 > 330.2
1.21e7
9%
o 270
T T T T T T |
AA-hFG-MRM-950306-1 Sm (SG, 3x11) 1: MRM of 7 Channels ES+
100+ 549 522.4>298.4
6.56e4
%]
6.95
0 T T T T T T T 1
AA-hFG-MRM-950306-1 Sm (SG, 3x11) 1: MRM of 7 Channels ES+
100+ 5.43 356.4 > 279.2
1.42e6
%1
0 4.54
T T T T T T )
AA-hFG-MRM-950306-1 Sm (SG, 3x11) 1: MRM of 7 Channels ES+
100+ 4.23 342.5>265.1
1.08e7
%]
0 3.24
T T T T T T ]
AA-hFG-MRM-950306-1 Sm (SG, 3x11) 1: MRM of 7 Channels ES+
100+ 3.72 330.4>181.2
1.34e6
%]
o 2.70 4.67
T T T T T T 1
AA-hFG-MRM-950306-1 Sm (SG, 3x11) 1: MRM of 7 Channels ES+
1004 359 314.4>298.2
2.69e6
H %
2.61
0 T T T T T T T T T T T T 1 Time
2.00 4.00 6.00 8.00 10.00 12.00 16.00 18.00 20.00

Fig. 27 : The chromatogram of Sinomenium MRM screen scan
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4. R 2R ip ki s A 4dp X W 2
4-1. Rire BEHikd Frrirl FEFasshRh BEEH 30
(Fig.5) > 53% & & 18 L T » 2 & aristolochic acid 4 # = # 72 TLC
Wit rrie ® > H AR ¥ /2 5 Aristolochia fangehi v A 5 B 4
§ 15 BB T LR (Fig6) » & e T AC T ghp i rupt iF G R
B BTRAPR TP BN R TR SR MR e fe e
42, MR E RREHREFR R E LT TR F - B2l TS
(ESI+/MS1)% % L% > B > ¥4 7 ¥ B »rie ¥ 2 TIC B(Fig.28 )7 #&
imﬁiﬁéﬁ’ﬁkﬁﬂﬁilﬁﬁ¥’ﬁﬁﬁﬁﬁé%iiﬁﬁ
B(MS1 spectrum) (Fig.28 ) d H # if B~ m/z 314, 328, 342, 625 % 647
% 33 5 & (abundance)fi * o 3 A B ZURERSESF 0 P RIS
C) SERTRE SO g AR L
4-3.5F N FH BT WiTEE 0 B * ESH/MS] R w2 £ w7
R % 3kV o 4iv 7 R (cone voltage) & T_% FT_60V » &7 4 47 & B
E TREE G 2 RS FEF R 0 3 FF A K collision energy 0 i &
B A2 3 RS THRI(Fig.29) ) & #F s FHRdF REAL
1720 S ~ BB E (LC/MS/MS fingerprint database)® © 5% & & 17
BEILRGFHREFZF AP TEAFR REL 175 E & HiT
REAF74p 4 (Tab.6) 3 » RE? NP F AT - AP FHp S BE
iﬁ’?éé’fg"?' TREFAEF 2.+ R aps TR & 2R BT RA T
VTR EAR IR SRR R NS TR R TR R
VHER P FH AR AT LI AR NP L RESITLE
Fip 4 (Tab6) > a7 5 £+ g iy~ 47 (Fig30) 2 2 R B
¢ MRM #ps E # 45 4 (MRM screen macro-method) -

X’

N\

o

14.\
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AA-KFG-0323-MS1-2 Sm (SG, 3x10) 1: Scan ES+
2.76

8 TIC
100 2.73e7

%

0 T T T T T T T T T T T T T T T T T T T T T T T T T 1 Time
1.00 2.00 3.00 4.00 5.00 6.00 7.00 8.00 9.00 10.00 11.00 12.00 13.00 14.00 15.00 16.00 17.00 18.00

AA-KFG-0323-MS1-2 519 (8.721) Cm (502:548-417:471) 1: Scan ES+
100 647.3 4.11e6
%,
| 625.3
648.3
1 317.3 626.3 6732
302.2 ‘ 3183 47?'3 ‘ | 6oL3
\‘ T T T T T T T T T T T T \‘ \“ ! ‘\ T m/Z
300 325 350 375 400 425 450 475 500 525 550 575 600 625 650 675 700
AA-KFG-0323-MS1-2 254 (4.272) Cm (254:265-216:250) 1: Scan ES+
100- 342.4 3.09e5
%7
328.4
1 3435
] 298.3
| 2202 2694 2995 368.4
‘ 28‘6 3‘ : 480.2 560.7 621.4 652.4 690.4
Ot tn g e 0 i e T T e ‘HH\HH\‘H“\Hm/Z

200 225 250 275 300 325 350 375 400 425 450 475 500 525 550 575 600 625 650 675 700

AA-KFG-0323-MS1-2 1005 (16.880) Cm (958:1009-908:944) 1: Scan ES+
314.4 1.37e5
10&7 627.4
% 628.4
1 315.4 595.4
1 629.4
336.3 596.3
1 21942291 282.3 358.4 3g0.4 404.3 445.2449 3 649.1
\H“w‘/“w“‘w““w”‘w“H\““H\“H‘\“‘H‘\“"“‘\"‘w‘H‘\‘H‘\H"\H‘w“H‘\“H\H“\wwwm/z

200 225 250 275 300 325 350 375 400 425 450 475 500 525 550 575 600 625 650

Fig.28 : The ESIT/MS 1 spectrums of Aristolochia fangchi herb extract
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AA-KFG-MS2-950217 Sm (SG, 3x2)
100+

%

5: Daughters of 625ES+
TIC
2.34e8

8.82

0 T T T T T
AA-KFG-MS2-950217 Sm (SG, 3x2)

T T T 1
4: Daughters of 342ES+

443 TIC
1007 3.85e8
%
0 T T T T T T T T T 1
AA-KFG-MS2-950217 Sm (SG, 3x2) 3: Daughters of 314ES+
100+ 3.95 TIC
1.73e8
% 3.70
0 T T T T T T T T 1
AA-KFG-MS2-950217 Sm (SG, 3x2) 2: Daughters of 328ES+
100+ 4.45 Tic
7.70e7
%
208 5.08
o 112 6.39
T T T T T T 7 T T T I
AA-KFG-MS2-950217 Sm (SG, 3x2) 1: Daughters of 647ES+
8.83 TIC
100 1.09e7
H % 276
/ 621 ggp 73777 811
T T T T T T T T T T T T T T T T T T T 1 Time
1.00 2.00 3.00 4.00 5.00 6.00 7.00 8.00 9.00 10.00 11.00 12.00 13.00 14.00 15.00
Kong-fangchi-MS2-1123-N 93 (7.065) Cm (91:98-69:79) 9: Daughters of 625ES+
1004 317.1 8.59e6
317.3
%
479.2 625.4
1472 309'(\]
I et " mz
T T T T T T T T T T T T T T T T T
50 100 150 200 250 300 350 400 450 500 550 600 650 700
Aristolochia fangchi-9501
AA-KFG-ES+D 146 (7.357) Cn (Top,4, Ht); Sm (Mn, 2x0.75); Sb (1,40.00 ); Cm (141:155-110:127) 2: Daughters of 647ES+
- 331.2 4.68e5
100
%,
338.2 647.2
187.0 ﬁ 501.1
04 i T T T T T T T T T T T T T T T T T T T T m/z
175 200 225 250 275 300 325 350 375 400 425 450 475 500 525 550 575 600 625 650 675
Aristolochia fangchi-9501
AA-KFG-ES+D 83 (4.197) Cn (Top,4, Ht); Sm (Mn, 2x0.75); Sb (1,40.00 ); Cm (77:90-45:58) 5: Daughters of 342ES+
. 265.1 1.27e7
100
297.1
%-|
237.1 282.1
207.1 21‘9'1222'1 235% 24702501 267.0279.1 | 284.0 299.1 342.2
0 "HHH‘“‘HH“HwHH‘mw‘1‘“‘HwHu“lu(“uwuu“m R R A B o e R R aa ma m e e N e e 11174
200 210 220 230 240 250 260 270 280 290 300 310 320 330 340 350 360
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Aristolochia fangchi-9501

AAKFG-ES+D 79 (3.986) Cn (Top,4, Ht); Sm (Mn, 2x0.75); Sb (1,40.00 ); Cm (61: 84 29 51) 4: Daughters of 314ES+

100 3.27e6
299.2
%] 314.2
26802700 2840 2961
O\‘H\\‘\\\\‘\\H‘\H\‘\\H‘\H\‘H\\‘\\H‘\H\‘H\\‘\H‘\‘(\\\\‘\\\\\\\‘\M\H\‘H\\h\\‘H\\‘\\\\‘\\H‘\H\‘\\\\‘H\\‘\\\\‘\\H‘\H\‘H\\‘\\\\‘H\\‘\\m/Z
220 230 240 250 260 270 280 290 300 310 320 330 340 350 360
Aristolochia fangchi-9501
AA-KFG-ES+D 85 (4.281) Cn (Top,4, Ht); Sm (Mn, 2x0.75); Sb (1,40.00 ); Cm (76:96-20:42) 3: Daughters of 328ES+
1004 265.1 1.75e6
297.2
%
2371 282.1 298.1 3132 328.3
219.1
209.0 222.0 233 o 250.0 312.1
‘ ‘ ‘ \2530 255.2 ?67.1 270.0 296.2
0 T \‘ T \‘ ‘ T T T T T + T T + T T T T T T T T T T T T T T T T m/Z
210 220 230 240 250 260 270 280 290 300 310 320 330 340 350

Fig.29 :The MS/MS spectrums of selected fragments in Aristolochia
fangchi herb

d b2 3 R BB - ESITD625 & ESITD647 2 - 4 ¥
TR 5 8.8 445 > 3 MSI spectrum ¥ m/z 647 2. 33 3% R < 3t m/z
6255 3 ANAI HHB Y m/z647 &R A E > IR T i A
m/z 647 5 m/z 625 2 4e4p 3+ 4 B [M+Na]™ » 3 e g kR
EREH I w R > T A B A {72 Y 2 L ESI'D625 5 1 o

ESI'D647 % ﬂzﬁ o

Tab. 6: The Aristolochia identity macro-method and MRM screen

macro-method
CH [Precursor Analytic IMajor MRM lon pair | Max-RT
lon(m/z) Parameter# [Fragments (m/z) (m/z) (min)
1 [ES+D647.3 | 60/35/3 [331, 647,338, 501 647.3>331.2 8.8
2 [ES+D625.3 | 60/10/3 {317, 625,479, 625.3>316.9 8.8
3 [ES+D342.4| 60/25/3 [265, 297, 282, 342 342.4>265.1 4.4
4 |[ES+D314.4| 60/25/3 [298, 299, 314, 151 314.4>298.1 3.9
5 |[ES+D328.4 | 60/23/3 [265,297, 282,328 328.4>265.1 4.4
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AA-kFG-MRM-950217 Sm (SG, 3x6) 1: MRM of 5 Channels ES+

1004

9%

8,42 647.3 > 331.4

/—“—’v—l/g o
T T T T T T T T T T T T T T T T T T

T T T T T T T T T T T d
AA-kFG-MRM-950217 Sm (SG, 3x6) 1: MRM of 5 Channels ES+

1004

625.3 > 317.1

8.37
/L 6.23e6

%
AA-kFG-MRM-950217 Sm (SG, 3x6) 1: MRM of 5 Channels ES+
100~ 4.13 342.4 > 265.1
3.22e6
9%
T T T T T T T T T T T T T T T T T T T T T T T T T T d
AA-kFG-MRM-950217 Sm (SG, 3x6) 1 MRM of 5 Channels
_ 4.19 3284 2651
100
9%
4.62
T T T T T T T T T T T T T
AA-kFG-MRM-950217 Sm (SG, 3x6) 1. MRM of 5 Cha
3.89

1004

- %

els ES+
314 2 >298.1
2.19e6

T T T T T T T T T T T T T T T T T T T T 1 Time
1.00 2.00 3.00 4.00 5.00 6.00 7.00 8.00 9.00 10.00 11.00 12.00 13.00 14.00 15.00

Fig.30 : The chromatogram of Aristolochia MRM screen scan
4-4. R » e 2 iptk= % & Aristolochic acid I & I1( Ci7HUINO7, MW:341 %

C16HoNOs, MW: 311) » F] />t nitrophenanthrene carboxylic acid #+ 2
L& $ o g2 #R3 A 4772 ¢ & 41 IR Aristolochic acid I 2z [M+H] 3+
AR e3 MR mz6252 647 R+ AP v iRiER 72

2 FN o ¥ - NIRm/z342 5 > AP E R JAEHIS
MM KA s 0 d m/z342 2 F RSy 2 B B(Fig.69)
%9 2t Aristochic acid I z- [M+H] 3+ %] 3 o A& f# ¢ 2 ES+D328 £
ES+D342 2. RT 4p ke R4 F+ N+ 21 % 5 4pk » | m/z328 5 ¢
m/z 342 % fzm 1§ o

4-5. Aristolochic acid A& 2 4715 27 » & F A% T2 20 ~ 44 17

~xbe

PR s ) A2k 2 2. macro-method A #- aristolichic acid 7] &

AR s s FhaAAFEY RN AM IR B0 d 0 AR
B e # % 7 aristolochic acid #+1 > 5 ¥ IR RE > Fp 7 ¥ #

His 2 S > 2IEEAH%  Tab7 27 4 AL Tl B 2§ T4
e T T E 22 0 T 4 T % > Journal of Food and Drug
Analysis'” (Z4 & # & 54478 7)) > Analysis of Aristolochic
Acids in the Chinese Herbal Preparations by LC/ MS/MS, (13)
ppl25-131 « H ¢ 12 m/z 359 ([M+NH,]" ions)i¥ % Aristolochic acid
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(AL AA-T) & AA-TL 2 SREg 3+ > 2 m/z 329 ((M+NH,]" ions)i®
% Aristolochic acid -II(#§ #- AA- 1)z & #f 3+ (Fig.31)» r & {7+ &
BT i 3o A H50E B S 2 F Y] 23 column 2 0 AA-T AA-TT
# Zorbox Extend-Cis, 150 *2.1 mm id., S5p column ¥ Z_ retention time
AR 1263 93 A4 FEFT BT B2 H S 4P B
WHETF > FRriVg R EH o B3 i F AA-T & AA-IT 2
At oFERs 0 V¥ m/z 359 & m/z D329 2z S &3S F G R
(Fig.32) o 7= ¥ Jr PF vl 395 oh e sk Bl3# - AA-T & AA-IT 2 % ¢t
Mok BV F EA 71 (Fig33) o 3% AA-T& AA-TT 2 234
F7302 o S RS TR S 2 0 H B M3k RI£(LOD) 5 100 ppb
(SIN=3) » ¥ 7 H e R - AA- 1 & AA-TT 2 T2 A 4773 32 >
2 MRM & 452 5 20 > H & 1B £(LOQ) 5 2 ppb (S/N=3) > & #l
2k 2L ¥ §oAc o (Fig.34)

o
< OH
359.28 & NO , 3.92e7

100+ I
--[M+NH4]+ OCH 4
AA I: m/z341
%
700.18
360.32 [2M+NH4]+-- 705.06
--[2M+Na]+
0 T T T T T T T T T T T T T T T T T T T T 3 T T T 1 m/z
100 150 200 250 300 350 400 450 500 550 600 650 700 750 800
o
o
100 329.29 < OH 2.71e7
o I NO ,
--[M+NH4]+ O
% AA Il: m/z311
640.13
645.14
330.32 .
37528 [2M+NH4]+
‘ --[2M+Nal+
[¢) T T T T T T T T T T T T T T T T T T 1 m/z
100 150 200 250 300 350 400 450 500 550 600 650 700 750 800

Fig.31 : The ESI'/MS 1 spectrums of Aristolochic acid I & II standard
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sample

(a)
100~ 298.0
] 296.0
%7
| 324.0
o220 21202220 268.0 281.0 300.0 509 | 3260 3420 350.0365 93759
L B L I R I A N LS|
268.0
100
] (b)
m %) 294.0 329.0
] 312.0
o1 220 20 251.0 2800 |2950 | 3420 3530 3760 3040
AL LS O L B L B L B L B L L L B L I S R SRS R
200 220 240 260 280 300 320 340 360 380 400

Fig.32 : The daughter ions spectrums of Aristolochic acid I (a) & II (b)
standard

8].43

4009

—~—

D T T T T
a0 20 Z:;

T T T T T T T T T T T T T T T T T T T T T T 10Mm
230 240 280 260 27 220 200 200 jeali] 20 jic 1] 30 380

Fig.33 : The UV spectrums of Aristolochic acid I & II standard
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Tab. 7: The parameters of Aristolochic acid I& II analysis

1. Micromass Quattro Ultima

LC/MS/MS

2. Waters 2690 Alliance LC &
996 PDA with Automatic

Liquid Sampler and Injector

3. MassLynx NT Quattro Data

Acquisition

4. Library : NLFD3/LM

5. MRM analysis--Quantitative

AA-I : m/z 359>298
(20/12/2.5)

AA-IT: m.z 329>268
(20/10/2.5)

IS :m/z 289>271
(40/20/2.5)

6. Daughter ion scan--

Qualification
AA-I : ES+D359

AA-II: ES+D329

7.calibration range
AA-1:0.02 ~16.00 pg/mL
AA-II: 0.028 ~22.40 pg/mL
8.HPLC condition

Column: Zorbox Extend-C18, 150

*2.1 mm id., Spm

Mobile phase: AcCN:Buffer=

35:65

Buffer: 0.1%HCOOH + 0.1% NH4Ac

(PH=3.6)
Flow rate: 0.3 mL/mim
Injection volumn: 20 pL

Internal standard: Piromidic acid

0.1pg/mL
Running time: 25mins

Photodioarray range: 200~350nm
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12.5ppm

AA-Std-0303-4A Sm (SG, 2x9) 2: Diode Array

- 9.28 TIC
100 6.53e6
12.62
%-| AA I
AAL
0 T T T T T T T T T T T T T T T )
AA-5td-0303-4A Sm (SG, 2x9) 1: MRM of 3 Channels ES+
1004 12.42 359.1>298
1.24e7
AA |: 359 > 298
%]
0 T T T T T T T T 1
AA-Std-0303-4A Sm (SG, 2x9) 1: MRM of 3 Channels ES+
1004 9.14 329.1> 268
4.93e6
AA1I: 329 > 268
u %
0 T T T T T
AA-Std-0303-4A Sm (SG, 2x9) 1: MRM of 3 Channels ES+
- 12.42 TIC
100- 1.25e7
5.95
AAL
%]
M
o \ 1 Time

10,00 1200 ' 1400 | 1600 1800 2000 | 2200 | 2400

Fig.34 : Quantltatlve analysis of Aristolochic acid I & II by LC/MS/MS

LOQ:100ppb(ESI+D)  LOQ: 2ppb(MRM)  S/N=3

5. FHWEZ 2 9T R ¢

5-1.ESI+/MS 1 2. TICB® 2 &5 - B3+ %572 - 2 ZH - 245

5-2.

5-3.

-anl

FF
R TS T N1 LR T TR SRR
z_3gp S R > E M 4R € 7 daughter ion scan 4 17 o daughter ion
spectrum ¥ AL 5 H — & 4 2 45 % » g fie & Retention time 2 UV
spectrum > ¥ (¥ i P B EE 2 oG ?ﬁiﬁ%\ o
drfE% 2. ESWMS I TIC B P i3 -+ 7 £#& % & abundance
ok 2 g3 AP bldem/z 206,225,244 E S B P g At e A E
HY AP TERTAPERER S FASL RREBEIESF LG AL
Flpt ok T EEH 2 IR o
AT FEA A0 R B 5 Micromass Quattro Ultima tandem mass > 25/
MRBPRELZRE > RREARFR TR IL mz2Z HEAEL 0.5
amu > F|pt F EE ~ 2 & $(Hexapol)2. m/z 33 4 2_ 4§ % 5 lamu >
b4 tetrandrine 3% ®_m/z 623.5 » @ % & » Hexapol % m/z 623~ 624 >
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& ®

2. TICRI® Pl&e #£71

m/z 624 -

»E

’ I,Zgéfﬁﬁ:

& IR0 T tetrandrine & o7

6.> f& # 4} 2_ 3¢ & 1k :#5% (Fangchi herbal pre-screen macro-method) :

w5 %4 MRM E § 45 4 (Fangchi herbal MRM screen macro-

method)® % &4} EP— ~= -
#.(Tab. 8) » H{F A 7152 » ¥ - X PF &

» B & & MRM 5 6 4 A 4952 40T

Wl fE RN B

#A» 2. % % » B fe & i {7 Fangchi herbal identity macro-method ¥ &

W2 F RS W B e 54T 5% 6] > d Fangchi herbal MRM

screen macro-method scanning (Fig.35)2. TIC B * ¥ ik 48 1 & &

#1752 (623.5>381.4 2 609.5>367.4 % channel 27

7t 5% 0 R

A DR

(Fig.36) » 3 . ES+D624 1t %4

B S ¥ 2 2 % 2L sinomenine e d ¥

AR E S F T

] %_o

P BE P 08 ) o fe

g 17 & (330.4>239.2 2 522.4>298.1 & channel ¥25 % 5 5

%% B © Fangchi herbal identity macro-method 4§ 2% & %

' tetrandrine > ™

Tab. 8 : Fangchi herbal MRM pre-screen macro-method

ES+D330 F i 45 3
o MRM #7 & 2 3+ % 5

Fangchi herbal identity macro- method 4§ % &

Herb | MRM Ion RT Herb MRM Ion RT
pair (m/z) (mins) pair (m/z) (mins)

. 623.5>381.4 7.4 . 563.4>532.4 15.1

RV 7
609.5>367.4 6.1 652.4>358.2 13.2
4> . .
Rbe 625.3>316.9 8.0 i 37 330.4>239.2 39
522.4>298.1 5.7
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FG-01-0308 Sm (SG, 3x5) 1: MRM of 8 Channels ES+

1004 413 1298 1418 652.4 > 358.2
1023 1058 11.26 11 gg @ 15.11 18.09 525
0] 049 107 3.27 622 684 752 828 A 3 1651 1758 18 1057
o]
o T T T .
FG-01-0308 Sm (SG, 3x5) 1: MRM of 8 Channels ES+
378 625.3 > 316.9
1007 903 934 15,69 535
1054 1102 18.71
076 142 214 12.29 19.19
%

0 T T
FG-01-0308 Sm (SG, 3x5)

T T
1: MRM of 8 Channels ES+

7.45 23.5 > 381.4
1003 8.22e5
%
6.80
o T T T T T
FG-01-0308 Sm (SG, 3x5) 1: MRM of 8 Channels ES+
5.98 609.5 > 367.4
100 7.24e5
%1
o 5.12
T T T T T
FG-01-0308 Sm (SG, 3x5) 1: MRM of 8 Channels ES+
1004 13.18 577.4>561.3

1119
10.40 15.55 16.1716.72 17.54 1847 19.09

995

0 T T
FG-01-0308 Sm (SG, 3x5)

T T
1: MRM of 8 Channels ES+

100+ 6.77 522.4>298.1

%

5.15e3
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Fig.35 : The pattern of Fangchi herbal MRM pre-screen macro-method

scanning and the sample had been found that contained both of

Stephaniatetrandra and Sinomenium acutumn herb
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FG-01-Sino Sm (SG, 3x6) 2: Daughters of 330ES+
100+ 3.54 TIC
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0 T T T T T T T T T T T T T T T T T T T 1
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. 412 TIC
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FG-01-Sino 82 (3.260) Cn (Tapd, HE); Sm (Mn, 240.75); Sb(1,40.00 ); Cm (73:98-106:137)

i 123]]143'] 150.@\192'0 3.92e4
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FG-01-5ino 105 (4.164) Cn (Top 4, HE), Sm (Mn, 240,753, Sb(1,40.00); Cm (95:127-140:166)
19210 5.36e6
100+
% 3422
% 177.0 |
L o e e e s B
F:989 nifda 2072 Stephania tetradralFangohi)-ES+0542, 60/25/3
Hit 1
100+ 192.0
o 4
t 177.0 3420
DL L B S L e i 11
100.0 120.0 200.0 2800 300.0 3800

Fig.36 : Double check of Sinomenium in Stephania tetrandra dry extract and

found that the Sinomenium was non-detected
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¥ - 8P4 g e (Fig37) > 2 MRM/TIC B # 2 330.4>239.2

% 522.4>298.1 &% channel 3273 %5 endg+ 4 > 5 Fangchi herbal identity
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0 et '\II U I| !I|I ||I|IIII||I I||:|.|I III:” :I:l 2?D1 ' |
F:1000 nIde 1?69 SIanEHInE ES+D33EIE 1 TDISDIE 8 BSIZI 2}181 1:>2EI?1
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Ot e W e e e M7
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Fig. 37: The pattern of Fangchi herbal MRM pre-screen macro-method
scanning and the sample had been found that contained
Sinomenium acutumn herb
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Ad-pF3-MS2-950217 53 (5.705) Cn (Top,4, HE): Sm (Mn, 2x0.75); Sh (140,00 ) Cm (51:53-29:44)

14587
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Fig.38: The library search results of model sample preparations

contained Stephania tetrandra herb
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AMFG-MS2-950217 79 (9.628) Cn (Top .4, HE: Sm (Mn, 2¢0.75); Sb(1,40.00 3 Cm (75:96-51:67)

56 2 T A0e5
1005 5203
%_
2501
0 | .
T L et e o T [ T
R:1000 nifd3 2273 Cocolus trilobus, ES+D652 4, 80/18/3,
358.0 Hit 1
1007 5200
%_
260.0
0 "I""I""II""I""I""I""I'"'I""I'"'II""I"'m-'fZ
200.0 300.0 400.0 500.0 600.0 700.0

AA-MFG-MS2-950217 97 (11.875) Cn (Top 4, HEY, Sm (Mn, 2¢0.75): Sb (1,40.00 %; Crm (93:102-78:89)

2411 2861 2981 2 Dek
100 y;
% 2231 2731 2 4182
[x] 8
: i ‘ | pmr 02 gy 4O
L L L] [ L] LU UL L L] UL L L L L] LU U L L] (LU L] UL L LU LU UL
R:997 nifd3 1904 Cocolus trilohus, ES+D418.3, 80/16/3, RT=6.2, AB:D=1717 66
100 10 550 280 3160 Hit 1
; 230 |
,fo% 2030 || | L2730 ann 3130 30 41|BD
04— ""|""|""'|'I"'|"'I'|'"""l'"'""|"'!'|""|""|""|""|""|"'r|'1-"‘Z
150.0 2000 2460.0 3000 350.0 4000 4500

Coculus-trilobus-U2-MS3 24 (2.838) Cn (Top.4, HEY, Sm (Mn, 2¢0.75), Sb (14000 ); Crm (23:27-15:20)

100- 2431 2571 3.33e6
] 79 1 2852
] i 372
% 213.1 Z0.27 343
I s i UM VT
D_- I ! |
F.an2 nifld 1907 Cocolus trilobus, ES+D3343 BEIHBIS F!T 28 AEED 1? 1761
2430 2570 Hit 1
1DEI—: 229.0., 285.0
% 2130 2990 31? Osa40
] 13}'|:|1E3D 18902‘3?0»& | H| |
D-.|..'..'|..I..|. l'.".ll'll'llllllll' 4y ||| | |I ..|....|.m.|"z
100.0 15III 0 EEIIII 0 z2a0.0 SDIII D Ja0.0

AA-MFG-MS2-950223-1 141 (16.817) Cn (Top 4, HEY, Sm (Wi, 2:0.73); 50 (1,40.00 ); Cm (134:155-108:132;
o534 1.00e5

100

532.4

306.0 321.2
% S 5013.4
227 1
. Ellid 2652 2914 113382 33 4093 4283 o094
R:825 nifd3 2108: Cocolus trilohus, ES+D363 4, 60/32/3, RT=5.1, AB.D=17.17.66
Hit 1
- 563.0
£9g 5320
% 267.0 N (5340
27.0 306.0318.0
2130 7 00 3570 4260 201 | |
0 ""I""I""I""I"'”'I""I""I"'m"ﬂz

200.0 250.0 300.0 330.0 4EIEI o 450.0 500.0 5500

67



AL-MFG-MS2-950302 35 (4.214) Cn (Tap 4, HEY; Sm (Mn, 240.75), Sb (140,00 ); Cm (33 36-19:28)

1,367
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Fig.39 : The library search results of model sample preparations
contained Cocculustrilobus herb

AA-HFG-MS2-950306 55 (3.838) Cn (Top 4, HEY: S (Mn, 2x0.75); Sb (14000 ) Crn (46:58-27:
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AA-HFG-MS2-950217 72 (4.963) Cn (Top.4, HE): Sm (Mn, 2¢0.76); Sb (14000 ); Cm (68:84-13:38)
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AA-HFG-MS2-950306 49 (3.429) Cn (Top4, HE); Sm (Mn, 2¢0.75); Sb (140,00 ); Cm (45:58-27.42)
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Fig.40 : The library search results of model sample preparations
contained standard Sinomenium acutumn herb

AA-KFG-MS2-950217 210 (8.862) Cn (Top 4, HE); Sm (Mn, 240,757, Sb (140,00 ); Cm (204:218-183:202)
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AAKFG-03253-MS2 57 (4.113) Cn (Top4, HE), Sm (Mn, 240.75); Sh(1,40.00 % Cm (75 102-54:73)
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Fig.41 : The library search results of model sample preparations
contained standard Aristolochia fangchi herb
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Fig.42 : MRM pre-screen macro-method for Fangchi herbal blank
preparation
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Fig.43: Aristolochia Fangchi herbal identity macro-method double

check scanning for blank preparation
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Tab. 9 :The matching quality of daughter ion spectrum during

reproducibility test

:;tic}::l ]i)::fil;flr Intraday Interday
model (m/z) Matching quality | Matching quality
sample Mean(%) = SD | Mean(%) + SD
ES+D623.5 91.316.0 91.5£7.9
ES+D609.4 91.8+2.5 88.215.5
ST ES+D342.4 85.713.0 87.515.3
ES+D333.1 85.514.3 88.815.7
ES+D314.4 86.713.9 83.614.4
ES+D312.8 87.714.0 84.914.0
ES+D305.4 90.713.2 85.815.3
ES+D647.3 82.812.9 84.615.3
ES+D625.3 89.51+5.0 87.215.4
AF ES+D342.4 88.7+3.3 86.5+4.4
ES+D314.4 84.212.7 84.014.0
ES+D328.4 85.113.6 84.412.2
ES+D652.4 84.513.9 86.313.4
ES+D577.4 82.9+2.3 81.7t4.1
ES+D418.4 85.515.6 85.113.7
CT ES+D342.4 85.012.6 82.614.9
ES+D334.2 86.315.7 88.215.2
ES+D314.4 84.914.3 84.614.6
ES+D563.4 86.613.1 89.415.5
ES+D659.5 84.713.3 84.613.3
ES+D522.4 83.612.6 85.613.9
SA ES+D356.4 84.112.2 82.715.0
ES+D342.4 93.313.9 93.615.3
ES+D330.4 95.9+2.4 90.2+2.4
ES+D314.4 85.714.5 82.514.7
Mean 86.9% 86.2%
Minimum 82.8% 81.7%
Maximum 95.9% 93.6%
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Fig.44 : The LOD test for model Fangi-Jii-Hwang-Chi-Tang contains
Stephania tetrandra herb is 50mg/10mL in concentration
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Fig.45 : The LOD test for raw materials extract contains Stephania

tetrandra herb is 50mg/10mL in concentration



Tab.10: The Limit of detection in single herb and model TCM

M TR E e SRR B ™ B iR
% 41 & % | Daughter | MRM scan | Daughter | MRM scan
7 £(2) ion scan ion scan
R 0.1 0.02 0.2 0.05
R 0.5 0.1 0.5 0.1
Ap e 0.2 0.1 0.5 0.1
Z e 0.2 0.05 0.5 0.1
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Fig.46 :Unknown sainple look like Stephania tetrandra suspiciously and

sent for id'entification

Fig.47 :Unknown sample labeled as Cocculus herb and sent for
identification
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Tab.11:The results of LC/MS/MS fingerprint examination

. T A
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FGST-1¢ | ¥ & # ke * ~ - Be
FGHT-4' P = % #k5ik & i - gy
FGHT-5° B @ & §# kEipic 3 - . B
FGST-2¢ I & &3 ke - - * Fe
FGHT-7" B % T2 kit * - - P
FGU-3*  #&7*Hh i - - e
Herb-1 A BH - - - AR
Herb-2  swR b ¥ - - - e

i loa~f A u AL 6 Rk U SR 27 g3 B AL AR

2. @7 LRk

¥4

e

“'” é*ﬁ:‘z%r?a

78

“”’

g e

“_” é #\ %ﬁ :' =



11-3.F it

-~

hdEE  EFrRNENRAEE E'J,"zéjgkv‘ 2o FriE P

{7/~ 47 » # p| aristolochic acid T &I » & vt 35+ g+ H 3 @ ~ 4+

WG PERE UV B3 (Fig57,63) o ¥+ MRM # 2 330.4>239.2
¥ 522.4>298.1 channel 7 P &g 2 #ft + 4 JFT AR M NED
(Sinomenium) Z +f » R| g | & 2

Z2_ Fangchi herbal identity macro-
method £ 7 4 47 > W 43 R 33 FHRB > ER{mr2Z 5% -

AA-kFG-MRMscreen-950306
1004

1: MRM of 12 Channels ES+
%

625.3 > 316.9
4.84e6
T T

AA-KFG-MRMscreen-950306
1004,

2.29

286 374 457

12.75
550 6.07 7.05.7.26 7.837.98 9:4310.21 10.47
%

T T
1: MRM of 12 Channels ES+
11.04 11.82

v/ 1 655.4 > 358.2
15.86
3.06 13.73 4.87 16.12

17.62 18.86 963
T T T T
AA-KFG-MRMscreen-950306 1: MRM of 12 Channels ES+
100+ 7.26 647.3 >331.4

7.1 2.15e4
%] 7.47
Y T T T T T T
AA-KFG-MRMscreen-950306 1: MRM of 12 Channels ES+
100+ 7.26
%0.11

623.5 > 381.4
10.57
1.35.1.562,03 2.65

3.75e3
T T
AA-kFG-MRMscreen-950306

1451 15291565 1643 1803 1886 10223953
1004

T T
1: MRM of 12 Channels ES+
%

609.5 > 367.4
4.75e3
T T

AA-kFG-MRMscreen-950306

14.9815,55 15.96
1004

17.20 18.19

0.68

1.982.08 2.60 337
o %

T T
1: MRM of 12 Channels ES+
17.67 577.4>561.3
1.34e3
1534 16.12
11.20 1280 138 1441 16.48 16 59 1886 1957 1974

T T T T T Time
10.00 12.00 14.00 16.00 18.00

Fig.48 : Fangchi herbal MRM pre-screen macro-method scanning and the
result of Aristolochia fangchi was detected
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Fig.49:The MRM chromatograms of Fangchi dry extracted preparation
and the tested result of containing Stephania tetrandra herb and
suspect adulterated small portions of Sinomenium acutumn herb
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Fig.50:The double check of ES+D342 and ES+D330 chromatograms of
Fangchi dry extracted preparation(f ¢ Jk#547) and the tested
result of containing Stephania tetrandra herb but Sinomenium
acutumn herb had no detected
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Fig.51:The MRM chromatograms of Han-Fangchi dry extracted
preparation (% f# &k .%’{ﬁif’()and the tested result of containing
Stephania tetrandra herb, was different from the formula label of
Sinomenium acutumn
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Fig.52 :The MRM chromatograms of Sheau-Shiuh-Ming-Tang (-] % & #
k& fﬁ”ﬁ%ﬁﬁ}&) dry extracted preparation and the tested result of
containing Sinomenium acutumn herb and adulterated portions of
Aristolochia fangchi (Formula label : Sinomenium acutumn)
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Fig.53 :The double check of Sheau-Shiuh-Ming-Tang (|- § & /F ik M)
dry extracted preparation contained aristolochic acid and
Sinomenine by LC/MS/MS
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Fig.54:The MRM chromatograms of Fangchi-Hwang- Chi-Tang (f# ¢ &
TF ;‘%.%fﬁffc) dry extracted preparation and double checked result of
containing Sinomenium acutumn herb (Formula label : Stephania
tetrandra)
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Fig.55:The MRM chromatograms of Fangchi-Hwang-Chi-Tang (f# ¢ &
7 # )k #3390 dry extracted preparation and the tested result of
containing Stephania tetrandra herb and adulterated portions of
Aristolochia fangchi (Formula label : Sinomenium acutumn )
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Fig.56 :The double check of Fangchi-Hwang-Chi-Tang (f# ¢ & ¥ # /%%Aﬁ
#7) dry extracted preparation contained Sinomenine by LC/MS/MS
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Fig.57 :The MRM chromatograms of Tong-Yonq-Tonq-Feng-Wan (if #
Kbtk .%ﬁﬁi’) dry extracted preparation and the tested result of
containing Sinomenium acutumn herb and Stephania tetrandra
(Formula label : Fangchi)
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Fig.58 :The MRM chromatograms of Tong-Yonq-Tonq-Feng-Wan
s ) . .
(i * 5§ b 1) pill preparation and the tested result of
. . i - H .
containing Aristolochia fangchi (Foermula label : Fangchi)
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Fig.59 :The double check of Tong-Yonq-Tonq-Feng-Wan (i€ #* J§ h 1)
pill preparation contained aristolochic acid I & II by LC/MS/MS
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Fig.60 :The double check of Fangchi-Hwang-Chi-Tang (I ¢ § ¥ # ik

f\fﬁi?() dry extracted preparation contained aristolochic acid I by

LC/MS/MS
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Fig.61 :The MRM chromatograms of Muh-Fangchi-Tang (& f# ¢ # Jk 7
#7) dry extracted preparation and the tested result of containing

none of the 4 kinds of Fangchi herb (Formula label : Cocculus)
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Fig.62 :The appearance of unknown sample had been adulter- ated in
Muh-Fangchi-Tang (& f# ¢ F )k ﬁfﬁi‘f() dry extracted preparation as
Coculus herb

Fig.63: The apparence of Coculus sarmentosus(# =z * |7 &)
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Herb-Coculus-1 Sm (SG, 3x5) 1: MRM of 7 Channels ES+

1007 w 25666
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2.29
6.01

o T T T T T T T T T T T T T T T T T T T
Herb-GTD-1-MS1 Sm (SG, 3x5) 1: Scan ES+
1007 Y 3.8;%

= 2 # (Erycibe obtusfolia Benth. )

Her?}SClZM‘SZ Sm (Sb 3x5) ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ 1: Sca‘n ES+
1004

o

Herb-Coculus-1 2: Diode Array
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Fig.64: The comparsion of ESI+/MS1 TIC (upper) and PDA
chromatogram (below) among Erycibe obtusfolia, unknown

sample and Coculus sarmentosus
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¥ 5 Mz 265,297,282,342 0 HF R F P A5 41 A4k o d
PR ~Ap T 2 Ep e 57 magnoflorine ( C20H24NO4, MW.
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177 » 33 M F G REOE 57 24 - BBk -lﬂqz P Eh @FJ%<2,4>7,F,;
I# & 7 cyclanoline (C20H24NO4, MW.342) » 7= 5w Bdlg 4y 0 F

342 5 12 & cyclanoline 2 [M]™A + &+ 2 ¥ »3%a % 2 2tk A B
P (Tab.12) > fe & g3 WH B L 43 F FREF IS ko Ft ESHD
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AA-pFG-MS2-950217 53 (5.705) Cn (Top 4, HE); Sm (Mn, 2x0.75); Sb (1,40.00 ), Cm (51:53-29:44)
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Fig.65 : The comparison of ES"D342 spectrum among 4 type Fangchi

herb
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Fig.66 : The comparison of ESI'D314 spectrum among 4 species Fangchi
herb
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Tab.12: The chemical structure information of fangchi herb

o 0
<O OH Y OH
o NO, <o NO,
OCH;
Aristolochic acid | Aristolochic acid 11
C17H11NO7 341.3 C16H9NO6 341.3
A B

Aristolactam  1: R=OCH3.TI: R=H B-sitosterol C29H520 416.1

D
C
H;CO OCH;  H;CO H,CO OCH; HsCO
0
CHy 0 CH,
CH, N
\ CH, N
N\ CH,4 N \CH3
CH; 0 CHy 0
OCH; e
3
tetrandrine  C38H42N206 ~ 622.7  pangchinoline  C37H40N206  608.7
E F

102



H;CO
O N

HO
OH CH;
HO
OCH; O
H;CO

cyclanoline C20H24NO4 3424 G Magnoflorine C20H24NO4 3424 H

H;CO OH o)

sinomenine Ci19H23NO4 329.4 1 morphine  C17H19NO3 285.3 J

CH;0
N
]
H;CO OH CH;

OCH3

codeine CisH21NO3 2994 K Isotrilobine C36H36N20s5 576.6 L

]
CH,

trilobine C35H34N20s5 562.6 M
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