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Analysis of Chemical Constituents in Flower of Fritillaria unibracteata P. K. Hsiao et K. C. Hsia by
UHPLC-Q-TOF-MS

REN Yijie'?, GENG Zhao’* , HE Chengjun®, ZHONG Lian’, GOU Yan®, GAO Bixing’, PU Jingzhe’, ZHANG
Yazhong3 , ZHANG Zhichun'” , Li Xiaohongl * (1. College of Food and Biological Engineering, Chengdu University, Chengdu
610106, China; 2. MIIT Public Service Platforms for Industrial Technological Base, NMPA Key Laboratory for Quality Evaluation of
Traditional Chinese Medicine, Traditional Chinese Patent Medicine, Sichuan Institute for Drug Control( Sichuan Testing Center of Medi-
cal Devices) , Chengdu 611731, China; 3. NMPA Key Laboratory for Quality Research and Evaluation of Traditional Chinese Medicine ,
Anhui Institute for Food and Drug Conirol, Hefei 230051, China)

ABSTRACT :OBJECTIVE To identify the chemical constituents in flower of Fritillaria unibracteata P. K. Hsiao et K. C. Hsia
(F-F, Chinese: Anzibeimu Hua) by employing ultra high performance liquid chromatography coupled with quadrupole time-of-flight
mass spectrometry ( UHPLC-Q-TOF-MS) for the optimal utilization of Fritillaria cirrhosa D. Don ( Chinese; Chuanbeimu) resources.
METHODS The separation was conducted on Thermo Hypersil GOLD aQ column (2.1 mm x 150 mm, 1.9 pm) eluted with metha-
nol-0. 1% formic acid in a gradient mode at a flow rate of 0. 3 mL + min ™", the column temperature was maintained at 35 °C , and posi-
tive and negative electrospray ionization( ESI) was adopted for determine the chromatographic effluents. RESULTS  Through compari-
son with reference standards, precise molecular weight determination from primary mass spectrometry, and analysis of fragmentation
patterns from secondary mass spectrometry, combined with existing literature, 71 chemical constituents were identified in F-F. These
identified compounds encompass 24 alkaloids, 12 flavonoids, 9 amino acids, and additional substances, including the notable detection
of peimine and peiminine within F-F. CONCLUSION This study employs UHPLC-Q-TOF-MS technology to conduct an exhaustive
analysis of the chemical composition of F-F. From the results, it can be seen that the F-F possess potential medicinal value. This study
provides scientific basis for the rational development and sustainable utilization of its resources.

KEY WORDS: Fritillaria unibracteata flower; UHPLC-Q-TOF-MS; chemical constituent identification; cleavage pattern
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Tab.1 Results of UHPLC-Q-TOF-MS analyses of F-F

No. Name Formula tg/min ESI+/ - m/z(MS) m/z( MS/MS) Error/ x 10 ~© Structure class
1 Arginine!) CeH 4N, 0, .21 [M+H]* 175.119 9 158.090 0, 116. 064 8 -5.40  Amino acid
2 Anthranilic acid[!3] C7H7NO, 1.31 [M+H]* 138.055 5 94.066 2, 93.056 1, 92.050 4 -3.98  Organic acid
3 Proline!) CsHgNO, 1.39 [M+H]* 116.069 9 70.065 8 6.13  Amino acid
4 L-Valinel 4] CsH; NO, .62 [M+H]* 118.085 3 72.081 8, 55.055 0 8.16 Amino acid
5  Adeninel13] CsHsNs .69 [M+H]* 136.062 4 119.036 3, 92.025 3, 67.030 1 -4.56  Amino acid
6  Citric acid or isomerl 1] CgHgO4 1. 69 [M-H]~ 191.021 2 387.009 8, 129.020 0, 111.010 2 -7.68 Organic acid
7 Nicotinic acid") CgHsNO, .74 [M+H]* 124.040 0 78.034 9, 53.039 2 -5.65  Vitamin
8  Citric acid or isomerl!5] CeHgO .75 [M-H]- 191.021 1 387.009 0, 129.020 5, 111.011 5 ~-7.47  Organic acid
9 Uracil) C4HyN,0, 2.17 [M+H]* 113.034 7 96.008 2, 95.023 5 -1.3 Nucleoside

10 Uridine[16] CoH ,N,06 2.25 [M+H]* 245.078 1 113.035 4, 96.009 1, 70.029 2 —-5.27  Nucleoside

11 L-Tyrosine!14] CoH{;NO3 2.4 [M+H]* 182.082 5 165.055 1, 147.044 7, 136.076 6, -7.35  Amino acid

123.045 1, 91.055 1, 77.039 2

12 Le-isoleucinel 4] CgH 3NO, 2.62 [M+H]* 132.102 9 86.097 7, 69.070 9, 57.058 0 -7.59  Amino acid

13 L-leucine! CgH3NO, 2.80 [M+H]* 132.102 8 86.097 5, 69.071 4, 57.058 3 -6.83  Amino acid

14 Adenosine!) CioH3N504 2.87 [M+H]* 268.105 6 136.062 4, 57.034 3 -5.88  Nucleoside

15 Pyridoxine! 4] CgH{;NO; 2.94 [M+H]* 170.081 8 152.071 6, 134.061 2, 124.077 0, —-3.73  Vitamin

106. 066 6, 77.039 7, 65.038 7
16 Guanosine! 6] CioH13N505 3.06 [M+H]* 284.100 3 152.057 2, 135.031 0, 98.060 8 -4.79  Nucleoside
17 5'-Deoxyadenosinel13] CioH3N505 3.08 [M+H]* 252.110 4 136.062 2, 117.054 7 -5.11  Nucleoside
18 Phenylalaninel 13! CoH{NO, 410 [M+H]™ 166.087 0 120.081 9, 103.055 2, 93.070 7, -4.51  Amino acid
77.039 6

19 Protocatechuic acid!) C;HgO, 505 [M-H]- 153.020 3 109.030 8, 108.022 9, 65.003 7, —-6.28  Organic acid
53.0309,

20 6-0-caffeoyl-a-D-fructofuranosyl- Cy Hpg0yy 5.76  [M-H]- 503.143 5 485.134 2, 341.111 6, 323.079 9, —-5.69  Phenylpro-

(2—1) -a-D-glucopyranoside [ 17] 281.073 5, 221.047 6, 179.034 9, panoids

161.024 6

21 5'-Deoxy-5'-methylthio adeno- Cy H|5NsO38  6.58 [M+H]* 298.098 1 136.062 6, 127.021 1, 119.106 4, -4.25 Nucleoside

sinel 18] 97.029 5

22 Aesculetin!) CoHgO, 8.35 [M+H]* 179.034 5 151.039 2, 123.044 9, 105.034 6, -3.45  Coumarin
77.039 5

23 Caffeic acid!) CoHgOy 8.87 [M-H]- 179. 034 8 135.046 3, 107.051 3 1.01  Organic acid

24 Acretoside!17] Cy1Hpg0y3 9.59 [M-H] "~ 487.148 2 307.080 6, 163.040 5, 145.030 3 -5.09 Sucrose ester

.34 .
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£3R 1( continued )

No. Name Formula tr/min ESL+/ - m/z(MS) m/z( MS/MS) Error/ x 10 ~© Structure class
25 Sipeimine-38-D-glucoside') C33Hs3NOg 11.57 [M+H]* 592.387 6 574.367 8 -5.42  Alkaloid
26 1-0-Glycerol ferulate! %] C13H 1606 1207 [M-H]- 267.087 0 252.065 5, 175.040 2, 149.060 7, 1.54  Phenylpropanoid
133.030 8
27 Ferulic acid!) CioH ;04 12.18 [M-H] - 193.051 8 178.028 3, 134.038 4, 133.030 2 -6.02  Organic acid
28 (25 )-3-Acetoxy-2-( hexopyranosy- CyHyOy, 12.24 [M-H] - 441.142 7 163.040 8, 145.030 8 —-5.57  Phenylpropanoid
loxy ) propyl 3-( 4-hydroxyphe-
nyl) acrylate! 9]
29 Sipeimine!) Cy7Hy3NO5 12.46 [M+H] ™ 430.334 3 412.318 2, 138.1250 -6.36  Alkaloid
30 Edpetiline or isomer20] C33Hs53NOg 12.86 [M+H] ™ 592.387 4 574.370 9, 287.056 1 -5.08  Alkaloid
31 Peiminine!) Cy7Hy3NO5 13.99 [M+H]* 430.333 8 412.323 4 -5.19  Alkaloid
32 Peimine!) Cy7HysNO; 14.28 [M+H]* 432.349 7 414.339 0, 398.305 3, 176.143 3, -5.75 Alkaloid
138. 1117, 124.112 0
33 Hyperosidel 4] CyHaO1y 14.57 [M-H]- 463.089 8 300.028 9, 271.026 5, 243.029 8,  —-3.45  Flavonoid
151.004 6
34 Rutin and isomerl 4] Cy7H30046 14.71 [M-H]- 609. 147 4 463. 146 5, 301.035 7, 300. 028 9 —-2.12  Vitamin
35  Rutin and isomer!!4] Cy7H30046 14.93 [M-H] - 609. 147 6 463.146 9, 301.035 2, 300.029 5 —2.44  Vitamin
36  Edpetiline or isomer!20] C33H53NOg 14.94 [M+H]* 592.388 1 574.3757 —6.27  Alkaloid
37  Yibeinoside A or isomer[2!] C33Hs53NO; 15,13 [M+H]* 576.392 3 414.334 0, 396.328 9, 98.098 1 —-4.90  Alkaloid
38  Peimisine!) Cy7HyNO5 1540 [M+H]* 428.318 2 410.300 5, 393.274 5, 337.213 4 -5.33  Alkaloid
39 Yibeinoside A or isomer[2!] C33Hs53NO; 15.58 [M+H]* 576.392 3 414.3359, 396.325 4, 98.096 7 -4.90  Alkaloid
40  3'-0-Methylquercetin 3-galacto- CyHy 0y 15.75 [M-H] - 477.104 8 449.108 2, 357.062 9, 314.044 4, -1.99  Flavonoid
sidel14] 243.031 8
41 Astragalin[15] Cy Hyo04y 1576 [M-H] - 447.094 7 285.039 8, 284.035 5, 255.028 0, -3.16  Flavonoid
227.037 6
42 Litseagermacrane 15 Ci5H,,0, 1582 [M+H]* 237.186 4 219.1752, 167.106 9, 151. 112 5, —-6.32  Terpenoid
135.118 3, 107.086 5
43 Kaempferol [14] Cy5H;o0¢ 16.04 [M-H] - 285.041 9 151.004 2, 135.043 8, 133.030 2, -5.03  Flavonoid
83.014 7, 65.725 8
44 Isorhamnetin-3-glucoside[14] CynH» 0y 16.29 [M-H] - 477.104 8 315.049 9, 314.042 3, 299.021 8, -1.99  Flavonoid
243.028 6, 151.003 1
45 Narcissoside!) CosH3,046 16.44 [M-H] 623.163 8 315.052 3, 271.026 5, 151.004 6 -5.04  Flavonoid
46  Ebeiedinone 2!] Cy;H43NO, 16.79 [M+H]* 414.338 3 396.327 9, 119.085 5, 98.096 4, -3.98  Alkaloid
95.085 3
47 Pugienine E[20] Co3Hy3NO3 16.82 [M+H]* 442.334 0 424.3193 -5.50  Alkaloid
48 Quercitrin[15] CyHy00y, 17.15 [M-H] - 447.094 7 314.042 5, 300.024 4, 271.019 5, -3.16  Flavonoid
243.030 6
49 Hupeheninoside[2!! C33H55NO, 17.18 [M+H]* 578.407 9 398.341 2, 98.097 5, 85.0291, -4.80  Alkaloid
69.033 9
50  B-Solanine or isomer!22] C39HgzNOy 17.62 [M+H]* 722.451 3 560.394 4, 398.344 2, 380.332 0, -5.42  Alkaloid
98.097 6
51 Spirosol-5-en-3-0l  4-0-q-L-tham- C3gHgNO;; 17.73  [M +COOH] - 766.440 0 720.434 9, 179.056 3, 161. 046 1 -2.43  Alkaloid
nopyranosyl-( 1-6 ) 48-D-glucopyr-
anoside or isomer!1%]
52 Quercetin!) Cy5H,04 18.23 [M+H]* 303.051 8 257.042 2, 229.048 3, 201.050 8, -6.19  Flavonoid
153.018 8
; 560.397 1, 398.342 1, 380.333 4, .
53 B-Solanine or isomer[22] C39HgzNO 18.41 [M+H] ™ 722.451 3 -5.42  Alkaloid
98.097 2
54 Formononetin-7-O-glucoside 1] CyrHy09 19.01 [M-H]- 429.121 6 253.073 7, 193.051 0, 161.024 9 -5.80  Flavonoid
55 Demissidine-3-0-B-D-glucopyeanosyl  C3gHgsNO 19.24  [M +COOH] - 768.457 6 722.450 8, 161.046 8, 101.025 5 -5.02  Alkaloid
(1—4) glucopyranoside or isomer
56  Luteolin!) Cy5H1006 19.29 [M-H] 285.041 3 133.029 9 —-6.81 Flavonoid
57 a-Solamarine or isomer(22] CysH73NOyg 2118 [M+H]* 884.504 5 738.443 7, 414.337 5 -4.85  Alkaloid
58 Puqiedinonerzu CyyHy3NOy 21.26 [M+H]* 414.338 3 396.327 1, 119.084 5, 105.070 3, -3.98  Alkaloid
95.084 4, 81.070 6
59 Podophyllotoxin[ 19] CopH»y0g 21.55 [M-H]- 413.126 9 219.070 5, 193.053 5, 175.039 3, -6.54  Lignan
134.030 1
> Ny - +35-
HE 25245 2025 4F 1 H %6 60 #5511 Chin Pharm J, 2025 January, Vol. 60 No. 1



4F3R 1( continued )

No. Name Formula g/ min ESL+/ - m/z(MS) m/z( MS/MS) Error/ x 10 ~© Structure class
60  Pugienine A[2!] CogHy7NO5 21.74 [M+H]* 446.364 8 428.352 5, 253.196 0, 145.100 0, -4.33  Alkaloid
107.087 2, 105.069 7, 98.095 6,
95.085 6, 81.071 0
61 TImperialine N-oxide 20! Cy7H3NO, 21.77 [M+H]* 446.329 0 428.3151 -5.65 Alkaloid
62 Ebeienine 2! Cy;H43NO, 22.26 [M+H]* 414.338 3 396.327 3, 98.085 5, 81.071 1, -3.98  Alkaloid
67.053 8
63 Spirosol-5-en-3-ol 4-0-q-L-thamnopy- C3gHg;NO |y 23.13 [M+COOH] - 766.440 0 720.4359, 179.056 2, 161.047 4 -2.43  Alkaloid
ranosyl-( 16 ) -B-D-glucopyranoside
or isomer[19]
64  «-Solamarine or isomer!22] CysH73NO ¢ 23.36 [M+H]* 884.504 5 738.444 3, 414.339 4 -4.85 Alkaloid
65  Demissidine-3-0-8-D-glucopyeanosyl C39HgsNOy; 24.95 [M+COOH] - 768.457 6 722.4519, 161.046 8, 101.025 2 -5.02  Alkaloid
(1—4) glucopyranoside or isomer[1%]
66 Pinellic acid[19] C15H3405 28.07 [M-H]- 329.235 4 229.1459, 211.136 3, 171.103 9 ~6.21  Organic acid
67 2B, 38, 14-Trihydroxy-cholest-7-en- Cgs Hg403 31.01 [M+COOH] - 1109.5439 917.4755, 901.492 1, 755.419 6 -5.03  Saponin
6-one  3-0-a-L-rhamanopyranosyl-
( 13 )-[ B-D-glucopyranosyl-( 1-
2) ]B-D-glucopyranoside (19]
68 (2a, 3B, Sa, 25R)-2-Hydrox- C4sH740g 31.89 [M+COOH] - 947.4896 901.484 5, 755.421 6 —4.30  Saponin
yspirostan-3-0-q-L-rhamnopyrano-
syl-(1-2) -8-D-glucopyranosyl-( 1-
2) -B-D-glucopyranoside (9]
69 a-Linolenic acid or isomerl 13! Cy3H30, 37.26 [M+H] ™ 279.234 0 149.024 3, 81.070 7, 67.054 9 —-7.70  Organic acid
70 @-Linolenic acid or isomer! 13! CigH300, 37.44 [M+H]* 279.234 0 149.0250, 81.070 3, 67.054 4 —7.70  Organic acid
71 9-Hydroxy-10(E), 12 ( Z)-octadeca- C,gH3,05 38.67 [M-H]- 295.230 3 277.220 4, 195.141 0, 183.012 8 -8.21 Organic acid

dienoic acid[19]

TE: D Ayt P A

Note:!) a confirmation of the reference standards.
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