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Abstract: Bulbus Fritillaria (BF), one of the derivatives from the plant of various Frit-
illaria species, has been commonly used as expectorant and antitussive herb in tradition-
al Chinese medicine. The value of BF is relative related to its quality, however, there is
no reliable method to evaluate its quality. Therefore, it is necessary to develop a rapid

and reliable method for classification of species of BF. In this study, the QUEChERS
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(quick, easy, cheap, effective, rugged, and safe) as sample preparation method and
combined with liquid chromatography-tandem mass spectrometry (LC-MS/MS) was
proposed to determine trace alkaloids of BF. The main bioactive isosteroidal alkaloids
analyzed are peimine, peiminine and peimisine. The extraction efficiency of QUEChERS
were systematically studied and the optimal extraction conditions were as follows:
extraction of three alkaloids by using 3 ml extraction solution of ethyl acetate-water
(75 + 25, V/V) which is containing 3% ammonium hydroxide and 1 g of ammonium
carbonate, and then mixing by vortex condition for 5 min. The extract was cleaned with
10 mg of anhydrous magnesium sulfate and 20 mg of florisil. The extracted isosteroidal
alkaloids were analyzed by liquid chromatography-electrospray ionization-tandem mass
spectrometry ( LC-ESI-MS/MS). The quantification was performed by extracted ion
chromatography and MS/MS spectra was applied for identification of isosteroidal alka-
loids. The linear range for peimisine is from 0.1 to 20 pg/g and for peiminine and
peimine are from 0. 05 to 10 ug/g with coelficients of determination (R*) above 0. 992 3.
The limit of detection (LODs) of the proposed method range from 0. 005 to 0. 03 png/g.
Intra-day and inter-day precisions represented in RSD% are in a range of 1. 1%-17.5%.
The recoveries are in a range of 89.6%-97.0%. The amount of peimisine, peiminine,
peimine in a real Chuan-Beimu sample were detected by the proposed method and the
amount are at 4. 35, 0. 92, 1. 39 pg/g, respectively.

Key words: Bulbus Fritillaria; isosteroidal alkaloids; QuEChERS; liquid chromatogra-
phy-tandem mass spectrometry (LC-MS/MS)
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KEAMN Fritillaria taipaiensis F1FG A5 D
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MS #0625 AT A A6 7 35 WO AT il
W WS 56 A0 D' BCRE B A« 4 T A A M R ARG R
BORE . SRMAT AR AL 0 AN AUEG I 1 A A A AT Ak



B MRS RO (- 8 T i 20 A DL e 5 4 A ) ) 13

FREFA], FLAT AR R A% B 5 AN adE A TR
AT . B 44 Uk B R Ccapillary electro-
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FREL 0.5 g B4k iy DUEEAE 5 T 15 mL &
ODEPMA 3 mL &4 3% 2K LR L -
IKEWL 75+ 25, V/VD L BRI 1 g Bk R B . IR
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Hra. EHMFERE b m/2 432 FE FHMB%E e KA Wideband activation HHEERS B m/ > 432 T B FH i i ik &

1 EHEE(0.5 mg/L)§ A BEiFE-5BKRILE
Fig. 1 Mass spectrum of peimine (0.5 mg/L) produced by electrospray ionization-tandem mass spectrometry
*1 EBFEAT B NBZZ . NERENHELENEEET
Table 1 Ion transition and collision energy for determination of peimmisine,
peiminine, and peimine in positive ion mode
S 55 1R A= AT A8 T filf f8 fiE THT
Isosteroidal alkaloids Precursor ion (m/z) Collision energy/eV Product ion (m/2)

JIgS =S 428 32 393
JIES Y% 430 45 396
D& 432 45 398




514

W 25 S - WO (2 - B R B 9 0 M DL v S 5 A A ) K

15

N T SR £ TR AR S 25 300 70 419 0 26 4T 2%
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I
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UISSLEES

B2 FEZFEBUFBXNEFE(20 pg/g) NEFZE(40 pg/g) JNEREK (40 pg/g) HIESEER I
Fig.2 Effect of extraction solvent on peak areas of peimmisine (20 pg/g), peiminine (40 pg/g), and peimine (40 pg/g)
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Fig. 3

Effect of sorbent on clean-up efficiency of peimmisine (20 pg/g), peiminine (40 pg/g),

and peimine (40 pg/g)
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ARFEIORS DU e S 55 14 A= 0 w8 1) e A A 2% 1R 91 1
% 2, AL QUECKhERS % Ht 4% fF it LC- .

MS/MS 73 A D1 B v DUBE 32 DUEE 2 2 LB I - ]
, " — < 1001 i
T EIE R TR 4. % b
E
2
x2 MUPREEENEY s Sor
>
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Table 2 The optimal QuEChERS conditions )
for extraction of isosteroidal alkaloids in Fritillaria 152
100 - c
ESIE 31 B IRAT
Extraction parameter Extraction condition
I 3 mL LR LT : KW (75 ¢ 25,V/V) Sor
Hhk 1 g WkR 4%
I%Kﬁ?ﬂj 20 mg TEEREE AN 10 mg %/k@ﬁ%%% 0 T T T T
10 12 14 16 18 20
tp/min

2.3 &HEXHR

PADURESE (DUBE 22 DURE B 2R A o i A
VW B AL 0.1.,0.5.2.,10,20 pg/g DA,
0.05.0.1,0.5.5.10 pg/g ML K5 NHFH
0 b ol 2R 0 R SR R AL JS 19 QUEChERS
F LC-MS/MS Z& 4 3 47 %2 , LA i [ Bk 90
AR o S S AR A W v SRy R A B L B ARV
Bl 2R M A DG 28 B8 125 1 G T R R i PR, HG
iR T 3.
2.4 RBEEITM

AR B H h — A TR — RN ELL
HEAE 3 WL F D0 H R B 2 s B iz i il i
RHMH1IRER 3 R BN H G %
FE. Z5REH]: H R LY AR X T e 25
L. 1% ~9. 8% . H [A]H5 %5 FE 1) AH X 1 A 22
4.0%~17.5%,

4 N RFE(20 pe/g) B ZE (40 pg/g)
00U B F 2 (40 pg/g) B9 QUEChERS-LC-MS/MS & i
Fig. 4 Mass ion chromatograms of peimisine (20 pg/g),

peiminine (40 pg/g), and peimine (40 pg/g) produced
by QuEChERS-LC-MS/MS

2.5 [EERITME

PLDUBEE (DURE 2 3R DB B 28 (R A 6 A7
VAR BC A A (0. 1 mg/L DUBESE 0. 05 mg/L
DIBEZ 2,0, 05 mg/L DEEHT 2 .1 (2 mg/L
DURESE (0.5 mg/L DI BEZ % .0. 5 mg/L DUEEH
). (20 mg/L DUAESE (10 mg/L NH 4 EK
10 mg/L DUREF 22) 3 Bl BE (9 V5 W, 34647 1k
AL . R R 3 DT AR L R
JEE I A [ 8T 243 51 R 91. 2% ~97. 0%, 89. 6%~
93.3%.90.4%~96.8%.,

% 3 QuEChERS-LC-MS/MS E 3 i R H R & E £ & ST E L EEX R ESRAENR

Table 3 Linear ranges, correlation coefficients (R*), limits of quantification (LOQs) and

limits of detection (LODs) for determination of isosteroidal aldaloids

in Fritillaria by QUEChERS-LC-MS/MS

5 AR A Y e 2R P RAEANC R B SE it R 6 00 R
Isosteroidal alkaloids Linear range/(pug/g) R? LOQ/(png/g) LOD/(pg/g)
JIEEE2 0.1~20 0.9937 0.1 0.03
Nz % 0.05~10 0.9923 0.019 0. 006
DUBEE 2% 0.05~10 0. 9949 0.016 0. 005
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KAL) QUEChERS-LC-MS/MS J5 341
DR ANIES NI 1SN N IES NN RS 3 I
B v {55 1A A S ] T DL REAE e D
(S ANVIES YA SNVIE S N<IEs o IR R ST I ok
LERRW] TR DURRRE iy b DU RES  DURE AN

TLEEFR 2206 3 ik 43 5 W 2. 86~8. 26 /.0, 10~
104 pg/g.0. 1~2.68 pg/g. MADLIGIMBEZ &
NI R B B F i R, I
LB AR T (R I 5. L%y v T
e Y RS ) g RE S RE Y
B 222 B 65 R E

% 4 QUEChERS-LC-MS/MS S} #i i €I N SFHAPREFENHE S E (ne/g)
Table 4 Concentration of isosteroidal alkaloids in commercial Fitillaria products by QUEChERS-LC-MS/MS (pg/g)

LS RUNAEE Y/ I DUBE LB 4 i 01 £ [/NUIRES JI LB B LB
JEE =" 2. 86 8. 26 7.01 4.51 4.35 4. 85
Nz & 0.55 1. 04 N. D. <1L.0Q 0.92 0.10
DR % N.D. * 2.68 N. D. N.D. * 1. 39 0.10
o FoRAK
T LE a PE- KW (75 ¢ 25,V/V) T 0.5 g DUERFE S,
BT g B8 W 9 0% 4R 9% 46 B9 25 R 5 min, D)
sl 4000 r/minE§ (> 5 min 5B FV5 W, R G IA
20 mg FEBREEA 10 mg J67K B B BE E AT 1L
0 N B0 R 556 DA UK T B 20%
R A . FE DG AL B B 4% L 0L
5 100r e b B o DL P T T 0. 1~20 /g D1
Z 2% A1 UUEE 12 A9 2 4 9 B 0. 05 ~ 10
£ sop ne/ g B PR RECRD KT 0.992 3,
£ L DR 35 BE 9 A3 R IR 22 4 F 1 1% ~17.5%
I Z 0] F A T 89. 6% ~97. 0% 2 [, i
ool 53 - S A 5 R T 0L B DL 2
DURFFR A & 20 90l 4.35.0.92.1. 39 pg/g.
al 7 e ELA R T Ak T 6 0 R A LY
9 FE A A LA L P A T T
A T 25 R R 40
010 1|2 1|4 1|6 1|8 20
fy/min S &3k

[Esa DUBEYE ;b DB H e DIBEHTE
5 TEINNEBNEREFEIELEE
Fig. 5 Mass ion chromatograms of commercial

Fritillaria product by QuUEChERS-LC-MS/MS

3 it

AW 5% K H QUEChERS Fi &b ¥ 8 K L 45
B WORH €8 3% - B 0BG B 3% v 0 B DUBE AR 5 v DL B
F R R M B RS R S EAY M, 5
By 2E R AN 3 mL S 3UEKINZRZ
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