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Establishment of identification method for Fritillariae
Cirrhosae Bulbus and its adulterant Fritillariae Ussuriensis
Bulbus based on chemometrics

SHI Yan, LIU Wei, WEI Feng”“, MA Shuang - cheng "

(National Institutes for Food and Drug Control, Beijing 102629, China)

Abstract Objective : To establish a method for identifying Fritillariae Cirrhosae Bulbus and its adulterant Fritillari-
ae Ussuriensis Bulbus. Methods: Chemometrics techniques were used for the analysis of the sample data from deter-
mination with Q TOF MS, and characteristic ion pairs were selected as m/z 578.3—164. 14 and m/z 578. 3—
398. 31 with triple quadrupole mass spectrometry applied, respectively. Then a specific approach was developed
which used Waters Acquisition UPLC CSH (75 mm x2.1 mm, 1.7 wm) as column, and with acetonitrile and
0. 1% formic acid solution as the mobile phase, and a flow rate of 0. 4 mL + min~'. Two ion pairs: m/z 578.3—
164. 14 and m/z 578.3 —398.31 were detected by triple quadrupole mass spectrometer with MRM mode.
Results; The validation results through 108 batches of samples indicated that the two characteristic ion pairs, m/z
578.3—164. 14 and m/z 578. 3—398. 31, could effectively distinguish between Fritillariae Cirrhosae Bulbus and
its adulterant Fritillariae Ussuriensis Bulbus. Conclusion: The method had good specificity and sensitivity, and
could be used for the detection of adulterated Fritillariae Cirrhosae Bulbus with Fritillariae Ussuriensis Bulbus.
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FORIEAEYI A 2 0SUE , TR SCRL L A
TEANAUAR , TR A B ECA . 7R BLAT 2020 4F i
230y — R IR RS T DLEERY 6 FiAEYRIE, 43
S E AR B @R ) DB Fritillaria cirrhosa D.
Don 548 D1 Bk F. unibracteata Hsiao et K. C. Hsia,
HR W EE F. przewalskii Maxim. AR P DL EF F. dela-
vayi Franch. \ K H B F. taipaiensis P. Y. Li 85
A DB F. unibracteata Hsiao et K. C. Hsia var. wa-
buensis (S. Y. Tang et S. C. Yue) Z. D. Liu, S.
Wang et S. C. Chen f)F 485250 I DUEEZ5 4447
M AR E R FERAZ G, B NS AR 1 Y ]
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FF-DURE2G 44 1) 22 S PR RRALE B - EAT T 5T, IO T
—JE H R
1 5%

Waters Synapt G2 — S %I Q TOF MS ¥ AH & 3% [
FEIE FAY ( Waters 2\ ] ) ; Waters Xevo TQ — XS I =
O B A R ORH € i 53 056 A ( Waters 2% 7] )

XPE105 i1, T K- ( Mettler — Toledo A H], T 43 2 —
FEEE) s KQ —500DE £ 88 75 i i e % ( B Ll vl i 75
INEREBRA D) o FE U e L ZUK38 R A pr 4t
NG WA T EDR

- DUEEXT BR 24541 (FiE55 120924 -201711) 51| I
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SULERE 10 4iE, 1 DUEE 10 #iE, FOA DURE 7 1L, R
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DU DU DU 10 i, )1 DUBRESE 6 s 2464 19 it
FERE B TEILEE 1, DLE S0ah VIR A R Y 1) DL EE 24
MEES (AZ_1 ~ AZ_10,CB_1 ~CB_10,WB1 ~ WB_7,
SS_1~SS_4,GS_1 ~GS4,TB_1 ~ TB_4) 15 Il £} 2%
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Tab.1 Information of samples

e s A IR BB St A% P HbERACYE
(serial (sample (plant source or (origin or
number) No. ) product specification ) source )
1 AZ_1  WEEEDIEE(F. unibracteata) PuJi] ( Sichuan)
2 AZ2 pu)I]( Sichuan)
3 AZ3 PY)1]( Sichuan)
4 AZ_4 PY)1]( Sichuan)
5 AZ_5 pu)i]( Sichuan)
6 AZ 6 puJi]( Sichuan)
7 AZ_7 1 (Qinghai )
8 AZ_8 1 (Qinghai)
9 AZ9 -
10 AZ_10 P (Tibet )
11 CB_1 JI|DIEE(F. cirrhosa) 1 (Qinghai)
2 CB2 T ( Qinghai)
13 CB_3 T ( Qinghai )
14 CB 4 1 (Qinghai )
15 CB_S 1} (Qinghai )
16 CB_6 16 (Qinghai )
17 CB_7 -
18 CB_8 pu)i]( Sichuan)
19 CB.9 -
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F1(4E) F1(4)
R g TR B T e g TR B B T RS % 3
(serial (sample (plant source or (origin or (serial (sample (plant source or (origin or
number)  No. ) product specification) source) number) No. ) product specification ) source )
63 SB_4
20 CB_10 P )1] ( Sichuan) 64 SB.S
21 WB_1 Al l)‘lﬁk( F. unibracteata var.  [])1|( Sichuan) e B 6
wabuensis ) -
» WRB 2 _ 66 SB_7
s WB 3 ~ 67  SBS
24 WBA pu1] ( Sichuan ) @8 SBY
25 WBS J1]( Sichuan) 6  SB.IO
26  WB.6 )1]( Sichuan) 70 QB i D1 (Qingbei ) [E LIS (sample
- - D] (Sichuan) draw?ng for national
71 QB2 special item)
28 SS_ 1 REPUIEE(F. delavayi) FH 1 (Qinghai ) 7 B3
29 SS 2 PuJI (Sichuan) 73 QB4
30 SS 3 P9)1] (Sichuan) 74 QB
31 SS_4 PuJiIl (Sichuan) 75 QB_6
32 GS_1  HNWEE(F. przewalskii) FH1 (Qinghai ) 76 QB_7
33 GS2 Hfr (Gansu) 71 QB3
34 GS3 Hk(Gansu) % QBO
35 Gs4 7 ( Gansu) o QB0
36 TB  KEUEE(E. taipaiensis) 1 ( Qinghai ) 8 1B B0 (Lubei) I G (sample
drawing for national
37 TB2 B ( Shaanxi ) 81 IB2 special item)
38 TB_3 [P ( Shaanxi ) @ B3
39  TB4 PPt (Shaanxi ) 83  LB4
40  PB SEUEF(F. ussuriensis) HApIT. (Heilongjiang ) 84 LB_S
4  PB2 MAEIT.(Heilongjiang) 8 LB6
2 PB_3 T (Heilongjiang ) 86 LB_7
43 PB 4 _ 87 LB_8
u PB:S ~ 88  LBY
45 PB.6 B 89 LB_10
% PB 7 ~ 9 CBM_sp 1  4i( 1.1nified i E%{ﬂlﬂﬁﬂ‘i (.sample
- packaging) drawing for quality mo-
47 PB_8 - 91 CBM_sp_2 nitoring)
4 PBY JEIEIT(Heilongjiang ) 92 CBM_sp3
49  PBIO PRIETL(Heilongjiang) 93 CBM_sp_4
50  PB_I EAR(Jilin) 9%  CBM_sp.5
51 PB_I2 FAk(Jilin) 95 CBM_sp_6
52 PB.3 K (Jilin) 9% CBM_sp_7
53 PB_4 Ak (Jilin) 97 CBM_sp_8
54 PB_I5 PP YT (Heilongjiang ) 98 CBM_sp_9
55  PB_16 Ak (Jilin) 99 CBM_sp_10
56 PB_17 JIEIT(Heilongjiang ) 100 CBM_sp_l1
57 PB.IS FIETL(Heilongjiang) 101 CBM_sp_12
58 PB_19 VT (Heilongjiang) 102 CBM_sp_I3
59 PB_20 AT (Heilongjiang) 103 CBM_sp_l4
60  SB_l #A0(Songbei) EZ LI (sample 104 CBM_sp_15
drawing for national 105 CBM_sp_l6
special item) 106 CBM_sp_17
61  SB2 107 CBM_sp_I8
62 SB_3 108 CBM_sp_19
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2.2 il Fl
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Wik 0.4 mL - min ™' AR 35 C L HERER A 1 ul,
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Ao eI 25 B -3, IE B R, B IR A
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PR CE AR 10535 R 5T 3% 2% A0 0 2% AR o 2R A D
E AN A YA e A5 B AR AR R R TR
KT,

*F N BHF. ussuriensis)

TN SN
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1 5 1 35 3 § 6 10 11 12 13 114 15 16 17 18 19 20 21 22 23 24
3 1/ min
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1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24
1/ min

1
Fig. 1
UPLC - Q TOF MS
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Total ion chromatograms of Fritillariae Cirrhosae Bulbus samples from different origins and Fritillariae Ussuriensis Bulbus sample with
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Fig.2 Cluster analysis dendrogram of samples
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Fig.3 Correlation hot map of samples
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Fig. 4 Principal component analysis of samples
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m || NEHF. cirrhosae Bulbus)
8 000 e —— | “F MBHE. ussuriensis Bulbus)
6000 - W AZ_10
we_2e WB10® o0 o
— 4000 ey 1055
T 2000 Gle ® e85 5,70 gpg 5 *PBS
:o 0 78 30 84 3 PB_18 o®Phpt
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< -2000 ;5939085 3cs s opB_2 3
3 Az_7e 2 epp10
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= 4000 e
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-8 000 e —proe OWB3 _
-10 000 T T T T T T
8 000 6 000 4 000 2 000 2000 4000 6 000
1.002 01 * (1]
B 5 #M OPLS - DA &l =&
Fig. 5 Scatter plot of samples with OPLS — DA
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R .
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H5% Z $(correlation coefficient)

B 6 OPLS -DA %#) S —plot B (A)F1 VIP E(B)
Fig.6 S —-plot(A) and VIP (B) of OPLS - DA method

m/z578.3 B4 3 MTET,m/z 533K 560. 36 .m/z
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100 -
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Fig.7 Fragment ion mass spectrometry of characteristic ion of m/z 578. 3
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%= & (relative abundance)/%
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Fig. 8 Chromatograms of blank, Fritillariae Cirrhosae Bulbus samples from different origins and Fritillariae Ussuriensis Bulbus sample with

MRM model
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Fig. 9 Chromatograms of sample with 1% adulteration ratio with Fritillariae Ussuriensis Bulbus using MRM model
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