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Fig.2  DART-MS of references and samples
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Fig. 3 DART-CID-MS of emetine and cephaeline

m/z467 H H
m/z258

4 b AR AT AR 1 R R

Fig. 4 Main fragments of emetine and cephaeline
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Fig.5 DART-ion chromatograms of emetine and cephaeline

PLO.4 mm - s~ S EARYE, W] 1.2,0.8,0.6,0.2
mm -« s~ R I AR A R e AR I A A T R
2.453 F15.347 g - kg™',3.68 f18.02 g - kg™',
4.907 F110.693 g « kg™',14.72 F132.08 g - kg ',
ARSI 5 ik 53 48 (g - kg ™' ) SR A, e THT R
DAL b, 22 o b o M 22, 15 ek AR BRIl 09 5 Ry =
9 243. 13x -5 608. 54 ,r =0. 997 9 ; i AR fp ik 5] ) 5
iy =2409.73x +2776.76,r =0.996 4, L) I3
W, 2 TR0 B 73 o itk e i B 55 H P 349 Jo o g KA
TE RAFEYZMEOC R B IRAE S IEAR /NI Ao
5%t IR — B B R IC 5% 0.4 mm - s 7 B RE S
T AR AR T RE R BT R A 8. (i 4tk
TSN, AR A B, — 7 TH 52 B AR EE 1Y
BRI, 55— i B i 2 R ECREA R E
IS, 3 18 2 S REIE 41k

3.4.4 FEAHT 4R 3.4.2 TR N E A KRR
FeNE(FIEARBRZELTZA 2 mm) FIZE 2 FrA:d)
Bl ) Jo ot 43 B8, — 8 B I AR R R e AR P R AR TR R
3.72 fil11. 11 g - kg ™' ,8.60 F122.25 g - kg ™' ,2.24
165 g+ kg™ o AT LI AR AR RN AR ) A 3 21 AR
PR AR B o B D X % B 25 FE R
PR SHZE R &1, W R oo B384 oA 25 H
Yrid, kR R )2 & HAENZ W& EWE SR T
DART FEAR FLAE St (57 A5 D0 ) A1 340 fa A% , S 43 A
FVTAN 24544 [R]— 245 FH B o7 Ao B 1 2 S it 17—
FRTRT AT R 7 R RN F- B o BE A, 33 ol [ AR PR
e A O FE A b, (R e i IF s B B
RAEZR G0 AT AR A 7 R R 26 2R G AR S L S g

IIMT L RIS 2 Sl — Ay v 0 B R o bR, almT
FF 254l AR 7= B 3 Y o 42 1, IR S
R A I PR AL B LA I

4 g

AN SO ST Y 5 VR T A PR 3 O3 B, Jsb

TICRIRIFEDY , SRS B CIE 3 ) 2930 s, 46

D E e, SCAN #EX ) DART-MS ¢ 1iE (51335 4 5

FHEAEEER, XL P s R 2555 5

A BE BT AT T M | 4 T b R AE DA TS FH A 45 51 AN [+

(R 24 8 28 2 RS, ] s iz PRl i HL A e 1 o 4R

IR LR e ooy o e 70 €5 e 2 LB L 1

AE T e AR AR AR 1 B AR DART-MS Hh i) 2 17

N, S ICHRT 14 ] HiB /9 BT JEFRME AN 243 05 X

AN A ARTR] , BIF 5 285 SR 6 AN 0 BEal gE A7

A BTSSR THRYE IS %, iEXF DART 4%

D05 T AR ot 90 T DT W EAT T AR NS, 42

TN TR 8 5 o DA 54 B2 AR v AP 2

A OCIB A R o IRVR A B A R R AN A

05 TSR LA T VR B - B I 2 A S 2

A AL BB R I A OC AT A 1Y s

AE 7, TR Oy 1 S 031 | v T e 7 A PRl

St BAT DL S, 2 RESS 5 /N B35 X

IRRETE I PAG vh A 4R

[ &% 30k]

[ 1] FEuropean Pharmacopoeia 7. 0 S].2010:1155.

[ 2] The United States Pharmacopoeia 32. The National Formulary 27
[S].2009.2682.

[ 3] The Japanese Pharmacopoeia Fifteenth Edition[ S7. 2006 :1303.

[47 Toh A, Tkuta Y, Baba Y, et al. Ipecac alkaloids from Cephaelis
acuminata[ J]. Phytochemistry, 1999 ,52(6) :1169.

[ 5] Yoshimatsu K, Shimomura K. Improved analysis of emetic alka-
loids in tissue cultures and regenerates of Cephaelis ipecacuanha
by ion pair high performance liquid chromatography[ J]. Phyto-
chem Anal,1993,4(5) : 217.

[ 6] Asano T, Sadakane C, Ishihara K, et al. High-performance liq-
uid chromatographic assay with fluorescence detection for the de-
termination of cephaeline and emetine in human plasma and urine
[J].J Chromatogr B, 2001,757(2) :197.

[ 7] Eldawy M A, Mabrouk M M, El-Barbary F A. Determination of
chlorpheniramine maleate and tincture ipecac in dosage form by
liquid chromatography with ultraviolet detection[ J]. J AOAC Int,
2003,86(4) :675.

[ 8] Takats Z, Wiseman J] M, Gologan B, et al. Mass spectrometry

sampling under ambient conditions with desorption electrospray

ionization[ J |. Science, 2004, 306(5695) : 471.
- 1429 -



55 37 5 10 4]
2012 45 A

P o [ vp 2 2 ok

s Cecvw/  China Journal of Chinese Materia Medica
L _/

Vol. 37, Issue 10
May, 2012

[9]

[10]

[11]

[12]

Leuthold L A, Mandscheff J F, Fathi M, et al. Desorption elec-
trospray ionization mass spectrometry ; direct toxicological screen-
ing and analysis of illicit ecstasy tablets[ J]. Rapid Commun Mass

Spectrom, 2006, 20(2) : 103.

[13]

[14]

ysis in real-time-mass spectrometry ( DART-MS) for the rapid
identification of additives in food packaging[ J]. Food Addit Cont-
am,2009,26(12) .1611.

Vaclavik L, Zachariasova M, Hrbek V, et al. Analysis of multi-
ple mycotoxins in cereals under ambient conditions using direct
analysis in real time( DART) ionization coupled to high resolution
mass spectrometry[ J]. Talanta,2010,82(5) :1950.

IR . B EERIR A DAL RN [ M ], dbat: R
i, 1995 :307.

Rapid detection of alkaloids in ipecac by

direct analysis in real time tandem mass spectrometry( DART-MS/MS)

SUN Lei, HU Xiaoru, LIU Lina, JIN Hongyu, LIN Ruichao "
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Cody R B, Laramee J A, Durst H D. Versatile new ion source for

the analysis of materials in open air under ambient conditions

[J]. Anal Chem, 2005,77(8) :2297.

Ackerman L K, Noonan G O, Begley T H. Assessing direct anal-
[ Abstract |

Objective: To detect alkaloids in Ipecac by direct analysis in real time tandem mass spectrometry ( DART-MS) with-

out pre-treatment and chromatographic separation. Method: Under the optimum conditions, DART-MS characteristic spectra were col-

lected for tablet of Ipecac powder, Ipecac stems and leaves by full scanning, and secondary spectra were adopted for identifying alka-

loids. The multiple reaction monitoring mode was adopted to determine the mass spectrum peak intensity of determinands on the surface

of determined samples, in order to calculate their average content in samples. Result: Spectra of tablet of Ipecac powder and Ipecac

stems showed remarkable ionized ion peaks of emetine and cephaeline at m/z 481 and 467, while spectra of leaves showed ionized ion

peaks of other alkaloids at m/z 479 and 465. Furthermore, the quantitative analysis was also demonstrated with good reproducibility

and linear relationship. Conclusion: The mode can play a role in rapid determination of medicinal materials and prepared herbal medi-

cines and real-time rapid quantitative analysis on intermediates and preparations.

[ Key words |

direct analysis in real time( DART) ; tandem mass spectrometry; ipecac; alkaloids; ambient ionization
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