Supplementary Material

LC-MS/MS coupled with chemometric analysis as
an approach for the differentiation of Fritillariae

cirrhosae bulbus and Fritillariae pallidiflorae
bulbus

Xiaomu Zhu!, Ting Zhou??, Shu Wang?, Bengui Ye?, Rajeev K. Singla*, Devesh Tewari®,
Atanas G. Atanasov®’, Dongdong Wang?, Simei Liu?*

1Department of Pharmacy, West China Hospital of Sichuan University, Chengdu 610041, Sichuan, China Email:
yeayeah321@163.com

2Key Laboratory of Drug-Targeting and Drug Delivery System of the Education Ministry and Sichuan Province,
Sichuan Engineering Laboratory for Plant-Sourced Drug and Sichuan Research Center for Drug Precision Industrial
Technology, West China School of Pharmacy, Sichuan University, Chengdu 610041, China.

3 Department of Public Service Management, Chongqing Vocational College of Transportation, Chongqing 402247,
China

4 School of Pharmaceutical Sciences, Lovely Professional University, Phagwara, Punjab-144411, India

5 Department of Pharmacognosy and Phytochemistry, School of Pharmaceutical Sciences, Delhi Pharmaceutical
Sciences and Research University, New Delhi 110017, India.

¢ Ludwig Boltzmann Institute for Digital Health and Patient Safety, Medical University of Vienna, Spitalgasse 23,
1090 Vienna, Austria

7 Institute of Genetics and Animal Biotechnology of the Polish Academy of Sciences, Jastrzebiec, 05-552 Magdalenka,
Poland

8 Centre for Metabolism, Obesity, and Diabetes Research, Department of Medicine, McMaster University, HSC 4N71,
1280 Main Street West, Hamilton, ON L8S 4K1, Canada

9 Institute of Pharmacology and Toxicology, Chongqing Academy of Chinese Materia Medica, Chongqing 400065,
China

* Correspondence: Dr. Simei Liu, Key Laboratory of Drug-Targeting and Drug Delivery System of the Education
Ministry and Sichuan Province, Sichuan Engineering Laboratory for Plant-Sourced Drug and Sichuan Research
Center for Drug Precision Industrial Technology, West China School of Pharmacy, Sichuan University, No.17, Section
3, Renmin Road South, Chengdu 610041, China; Institute of Pharmacology and Toxicology, Chongqing Academy of
Chinese Materia Medica, No. 34, Nanshan Road, Nanan District, Chongqing 400065, China Tel/Fax: +86-28-8550 3950.
Email: 2019324050029@stu.scu.edu.cn

Contents


mailto:2019324050029@stu.scu.edu.cn

Speeram freas DaraSETLwillm e 3901 - nparilin- 3 bets D ghaceskle NS, ~Frodust Lom of £12.4 (0 §E0) foms 0401 min

1.6e6
1.5e6
1.4e6
1.3¢6
1.2e6
1.1e6
1.0e6
9.0e5
8.0e5
7.0e5

Intensity, cps

6.0e5
5.0e5
4.0e5
3.0e5
138.49
2.0e5

1.0¢5,

0.0e0

57439
Imperialine-3-B-D-glucoside

592.39

100 150 200

250

300

350
Mass/Charge, Da

400 450 500 550 600

Speetam o BataSET il fwmphe 7677 - mperialing A, <Frobuc fon 74303 (88 - 450) from 1170 i, Gomsien moesred (1 panes

4.5¢6

4.0e6

3.5¢6

3.0e6

2.5e6

Intensity, cps

2.0e6
1.5¢6

1.0e6
138.11
5.0e5

] A
0.0e0 -

412.32
Imperialine

430.33

L

100 150

200

250 400

Mass/Charge, Da

300

Sovetram fram DansSET Ll mmghe 390 - Pbmlos 53, ~Froduct lom 4383 F1 - 69)from 0007 min, Gaminn soethed (£ ol
2.6e5
2.4e5

109.11
2.2¢5
2.0e5
1.8e5
1.6e5
1.4e5

1.2¢5

Intensity, cps

1.0e5
84.39

8.0e4

126.10

6004 67.07

95.31
4.0e4

2.0e4
*

0.0e0

Peimisine

428.35

337.23
393.25

100 150

200

Mwhu LJU

250
Mass/Charge, Da




Sovctram from DaraSETLwif (amgle T69] Verdcnt NS3, Product o of 1974 (F0 460} frem 0601 mie

6.0e6

Intensity, cps

2.0e6
1.5¢6
1.0e6

5.0e5
*

0.0e0

112.10

al

Verticine

414.31

432.36

100 150 200 250
Mass/Charge, Da

300

350

400

Speeram frwas DaraSETLwilla e 1651 - Vercameas V2, ~Prodocslom of 103 (50 460 from 103 s

6.5e6
6.0e6
5.5¢6
5.0e6
4.5¢6
4.0e6

3.5¢6

Intensity, cps

3.0e6
2.5e6
2.0e6
1.5¢e6
1.0e6

5.0e5
»

0.0e0

A edod s -

Verticinone

412.33

430.32

100 150 200 250
Mass/Charge, Da

300

350

400

T 3441

1.5¢5
1.4e5
1.3e5
1.2¢5
1.1e5
1.0e5
9.0e4
8.0e4

Intensity, cps

7.0e4
6.0e4
5.0e4
4.0e4
3.0e4
2.0e4
1.0ed,
0.0¢0

T 000 from 1583

98.09

81.11
105.07

el P Ao N A J‘. A

396.35

N

414.34

Yibeinoside A

576.43

100 150 200 250 300 350
Mass/Charge, Da

400

450

500 550




4.0e5
98.10
‘ Delavine
3.595-‘
3.0e5
2.5e5
. ‘
g
-g 2.0¢5 |
z 8108 416.38
1.5¢5. 55.65
‘ 105.09
[ |67.07 ;
1.0e5-‘
130.99 145.08
5.004 ] i 157.03
*
o0c0 R A
100 150 200 2350 300 350 400
Mass/Charge, Da
Fwhia 3 ;
98.11
7o) Delavinone
Ged |
. Sed 91.07
§ ‘ f 414.39
g ses| 5560 105.03
=
£ 79.10
3ed |
2ed -
led |
*
0ed PPN - N A
10i 2350 300 350 400
Mass/Charge, Da
3504 ] 91.08
| Ebeiedinone
| 67.06
3.0e4 -
‘ 79.04 | 105,06
2,504
e |
g
& 20 119.09
g |
:
t |
= 1.5e4
1.0e4 -
‘ 414.34
5.0e3 |
‘ 220.28
L
o.oeo') o DU P . Y
250 300 350 400
Mass/Charge, Da

Figure S1. Mass spectrums of nine standard alkaloids
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Figure S2. Total ions chromatogram of nine alkaloids in mixed standard solution using the multiple-

reaction monitoring (MRM) mode.




Table S1. Linear regression data, linear range, LOD and LOQ, intra- and inter-day precision, repeatability, stability and recovery of nine alkaloids

compounds Regression r Linear range LOD LOQ Intra-day Inter-day Repeatability ~ Stability (Standard/Sample) Average Recovery
equation (ng-mL) (ngmL1)  (ng'-mL") precision RSD precision RSD RSD (%) RSD (%) recovery (%) RSD (%)
(%) (%)
Peimisine y=583277x-4637.2  0.9994  4.883-2500.000 0.2431  0.6173 0.86 1.02 0.92 2.36/1.51 97.42 1.30
Yibeinoside A y=123173x-5993.2  0.9989  4.883-2500.000 0.5426  0.9817 1.04 1.86 1.62 1.87/1.68 96.91 1.11
Ebeiedinone y=357471x-381.23  0.9997  2.441-1250.000 0.1693  0.4025 0.64 1.47 0.65 2.31/1.36 99.33 1.99
Delavinone y=452719x-1580.7  0.9997  4.883-2500.000 0.2704  0.6390 127 1.33 1.70 1.26/2.20 100.63 1.49
Delavine y=491076x-4806.3  0.9991  4.883-2500.000 0.3546  0.5752 1.63 1.75 1.94 1.55/1.72 101.22 1.63
Imperialine-3-8-D-glucoside ~ y=36376x+45.303  0.9993  9.766-2500.000 0.2685  0.5487 1.39 2.10 1.03 1.83/1.47 100.13 1.89
Verticine Y =80297x-1351.1 0.9975  4.883-2500.000 0.2196  0.6638 0.99 2.39 1.99 1.71/0.91 98.30 1.85
Verticinone Y =76389x-933.17 0.9991  2.441-1250.000 0.8273  1.9531 1.58 1.17 1.28 1.64/1.09 101.41 1.59

Imperialine y =351515x-5675.2  0.9992 2.441-1250.000 0.5508 0.8496 0.57 2.26 1.88 1.31/1.93 97.80 1.92
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Figure S3. Representative total ions chromatograms of FCB and FPB samples (A: FCB-ZQB.; B: FCB-QB,

C: FPB-YB)



Table S2. The content of nine steroidal alkaloids in FCB and FPB samples

Imperialine 3-3-D-

Sample Name  Peimisine  Yibeinoside A Ebeiedinone Delavinone Delavine Verticine Verticinone Imperialine
glucoside

ZQB-1 83.06 7.59 7.48 29.40 1.51 16.52 6.32 413 33.58
ZQB-2 81.35 20.64 0.31 71.79 2.52 36.58 1.31 21.36 81.93
ZQB-3 123.53 28.54 10.50 68.94 471 68.71 1.69 22.11 72.41
ZQB-4 55.08 11.76 3.11 60.87 14.37 35.65 1.57 17.26 1.09
ZQB-5 113.48 14.09 3.34 43.41 1.25 597 3.92 3.43 17.42
ZQB-6 76.35 10.09 6.73 58.85 7.57 19.40 1.47 16.67 50.16
ZQB-7 55.18 7.82 7.45 57.23 297 11.82 7.23 543 29.97
ZQB-8 74.51 5.68 0.43 42.71 29.18 5.02 6.11 19.58 43.92
ZQB-9 67.03 10.26 16.85 64.12 19.05 27.96 13.06 23.46 56.83
ZQB-10 34.53 12.44 18.88 3.09 478 29.69 35.46 35.38 77.07
ZQB-11 25.95 36.16 31.62 46.87 6.09 37.45 59.32 71.36 37.97
ZQB-12 52.26 541 13.52 54.18 4.88 3.55 1.21 3.24 23.07
ZQB-13 33.05 4.78 16.38 41.89 13.04 1.74 1.50 4.69 21.10
ZQB-14 24.75 9.13 5.04 9.76 1.37 2.62 5.22 3.65 4.74
ZQB-15 71.26 3.70 22.36 48.30 0.87 3.78 18.93 23.38 23.37
ZQB-16 17.92 3.61 2.38 7.28 0.84 1.54 2.94 7.17 8.85

ZQB-17 28.96 4.14 0.30 29.83 0.76 2.67 1.19 12.61 39.26
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A Classification M54 (PLS-DA): Validate Model
$M54.DA(ZQB) Intercepts: R2=(0.0, 0.0538), Q2=(0.0, -0.247)
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C Classification M56 (PLS-DA): Validate Model ® R2
mQ
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Figure S4. The permutation plot of the PLS-DA models (A,B: validate model for Fig. 5B; C,D: validate

model for Fig. 5D)



