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Abstract: Objective To establish the HPLC fingerprint of water-soluble components for different habitat-processed products of
Fritillaria thunbergii, and evaluate the quality of F. thunbergii piece and Huibei from different origins. Methods Inertsil ODS-SP-
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Cis column (250 mm X 4.6 mm, 5.0 pm) was used with methanol (A)-water (B) as mobile phase for gradient elution. The detection
wavelength was 260 nm, the column temperature was 25 °C, the volume flow rate was 1.0 mL/min, and the injection volume was 15
pL. The HPLC fingerprint was established and the similarity was analyzed. The chemical constituents were identified and quantitatively
determined by comparing with the reference substances. Hierarchical cluster analysis (HCA), principal components analysis (PCA)
and orthogonal partial least squares discrimination analysis (OPLS-DA) were used to evaluate the quality of F. thunbergii from different
producing areas. Results A total of 15 common peaks were matched in the fingerprints of F. thunbergii piece and Huibei, and ten
components were identified including peak 3-uracil, peak 5-hypoxanthine, peak 6-guanine, peak 8-thymine, peak 9-inosine, peak 10-
guanosine, peak 11-adenine, peak 12-thymidine, peak 14-adenosine and peak 15-2-deoxyadenosine. The areas of 15 common peaks
were further analyzed by HCA, PCA and OPLS-DA. The results can distinguish F. thunbergii piece and Huibei well. With VIP > 1 as
the index, a total of eight differential components with large contribution rate were obtained, which were peak 3,7,10,5,12,14,6 and 8.
Conclusion The established fingerprint and multi-component content determination methods of water-soluble components of F.
thunbergii piece and Huibei are simple and reproducible, and can be used for the quality evaluation and quality control of different
processing methods of £ thunbergii from different producing areas.

Keywords: Fritillariae thunbergii piece; Huibei; fingerprint; water-soluble components; uracil; hypoxanthine; guanine; thymine;

inosine; guanosine; adenine; thymidine; adenosine; 2-deoxyadenosine
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Table 1 Information of samples

5 ' KU W H
1 PK WTLAR 4 4RI 08 2 B AT 1R 2 R m 1 2023-05-11
2 XZ WA Tk Sl B v AT LA 2023-05-11
3 YJ WA 3 7 I [X T B R 2R 2023-05-14
4 VA WRTLAS 7 ik 7 ¥ X 7K 2023-05-14
5 YC YL BT AR & T B 2023-05-19
6 QT WA TR HE 2023-05-19
7 FS W AR G 4Ty B8 22 B )18 7 LA 2023-05-23
8 LP WL A8 4 6T 42 22 AT ) [ 2023-05-23
9 YZ WLAR 46T 8 22 B AT 1 BRE A 2023-05-23

10 XW WA e 3 22 BOFniB SO T N 1 as 2023-05-23
11 LS WHTAR e 2 B /KR LA 2023-05-23
12 CcX WL ey B B R SR N 2023-05-23
13 WK WL S 46T 25 FE T By B LR 2023-05-23
14 YQT T A WK T 28 2~ B e S b Sk A 2023-05-23
15 HM LA T T X 2023-05-23
16 XY WHTAR 46T 3 22 B /KB E A 2023-05-29
17 QX WA &6 AR B T T HE 80 2023-05-29
18 QC WL WK 1T 45 2 B e S T I8 A 2023-06-05

Bl 1 FEEHNE A). A B) F&N (C) ##am
Fig. 1 Fresh E thunbergii (A), F. thunbergii piece (B) and
Huibei (C) samples
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Yelt (0~7min, 1%~11%A; 7~11min, 11%A;
11~15min, 11%~15%A; 15~20min, 15%~20%
A; 20~25min, 20%A), RFFE N 1.0 mL/min;
FEIRA 25 °Cs KA 260 nm; FEFER 15 pl.
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Huibei (B)

A 3
5 8 15
6 | 910 12 14
11
—DHU\LNPL Lk
® 2t se 1 14
L5 4 78091012 13 7 s
5
C 2 6/ 10y 14
Wl 34 /89 12 13 15
0 5 10 15 20 25

t/min

3-JRIENE; S-URIETEN; 6- 580 8- RmsnE ; 9-ILH ; 10- 5%
LIRS s 12-H s 14-HRH: 15-2-JB SR .
3-uracil; 5-hypoxanthine; 6-guanine; 8-thymine; 9-inosine; 10-

guanosine;  1l-adenine;  12-thymidine; 14-adenosine;  15-2-

deoxyadenosine.
E3 RAXRE A) R#fillk B). &N (C) #HRR
i
Fig.3 Common pattern chromatograms and of mixed

reference substances (A), F. thunbergii piece (B) and Huibei
©

245 FROUENEAHRUE VY 18 kit DU A 18 it
IR IG5 ) T N iR 2 0 145 S0 T A AL VT
&4t (2012 jRO7, 737l bl ZBXW il MLXW K2
MR, R 2 m R I G T TR (TR BN
0.1 min), F P30k s, S T AT
iy, gERIFE 2. 3, 18 HLHr D A HHRUE ) =0.9,
18 LK DIAHALLEE A 0.804~0.971, Hidr 14 AR
FEX>0.9, Ui AR I DR R DL R — 0 T
7N R R, MRS, B RiRaEE
BAREM. & 18 i VA Fik D1k K [ 5
A 2 i iR SUEIE AR VAN R (2012 FRD”
R T, DL MLXW AZ K, AL
FELERIE 4, 5N 0.732~0.904, HA 1 fLkE
KT 0.9, A 8 HEFEARULLEE /N T 0.8, UiBAHT I
Jr AR DL S 2 AR 22 57

* 2 DURRIELLE TN

Table 2 Similarity evaluation of F. thunbergii piece

% 5 AL % 5 HHABLEE
ZBPK 0.954 ZBXW 0.905
ZBXZ 0.957 ZBLS 0.972
ZBY] 0.944 ZBCX 0.958
ZBZS 0.953 ZBWK 0916
ZBYC 0.962 ZBYQT 0.969
ZBQT 0.980 ZBHM 0.970
ZBFS 0.935 7ZBXY 0.960
ZBLP 0.950 ZBQX 0.963
ZBYZ 0.900 ZBQC 0.934




PED 202638 B57% B5H  Chinese Traditional and Herbal Drugs 2026 March Vol. 57 No. 5 - 1881«

*=3  IRDIEEMETEN
Table 3 Similarity evaluation of Huibei
G5 HEABAEE 95 HEALAEE
MLPK 0.915 MLXW 0.871
MLXZ 0.959 MLLS 0.961
MLYJ 0.964 MLCX 0.920
MLZS 0.953 MLWK 0.959
MLYC 0914 MLYQT 0.804
MLQT 0.971 MLHM 0.923
MLFS 0.961 MLXY 0.859
MLLP 0.953 MLQX 0.915
MLYZ 0.890 MLQC 0.945

Table 4 Similarity evaluation of F. thunbergii piece and
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7ZBYZ 0.869 MLYZ 0.818 I, 1% “2.27 U S R, 1% “2.37 i
ZBXW 0.867 MLXW 0.811 (SR S ei = S 71| B = e A = Tz S
ZBLS 0.779 MLLS 0.853 FERIBORIE T AT IR E . RIS LI iy
ZBCX 0.769 MLCX 0.820 JRmEnE . WU S, BRAERS . M. BRT . 2-JA
ZBWK 0871 MLWK 0881 B EF B IR T U 23 50 100.16%  99.85%
;EZ&T gzgi ﬁEZS/IT 8;22 97.94%. 98.58%. 100.06%. 100.63%. 96.63%
JBXY 0.834 MLXY 0772 100.72%-. 101.05%7%1 102.75%, H. RSD fH 551N
ZBOX 0.796 MLOX 0.822 2.63%-0.54%+2.10% 1.70%- 1.86%- 1.40% 2.27%.
7ZBQC 0.904 MLQC 0.895 2.34%-+ 2.49%-. 2.30%-

#=5 10 NMKBHEFKTNEEXRER
Table 5 Linear relationship results of ten water-soluble differential components

ey EEWEE: R’ 2R MY/ (ug-mL ™Y Rl BR/(ug-mL ™) E =R/ (ngmL™h
JRIERE Y=0.746 1 X—0.0883  0.999 4 0.06~28.99 0.001 0.003
IR MRS Y=0.601 8 X—0.0313  0.9995 0.05~23.52 0.001 0.003
s Y=0.096 8 X+0.1348  0.999 5 0.26~130.73 0.052 0.135
i it g Y=0.564 8 X+0.001 7 0.999 6 0.05~28.28 0.002 0.005
WLEF Y=0.2818X+0.0092  0.9996 0.06~27.91 0.001 0.002
53 Y=0.2622X—0.014 1 0.999 7 0.04~20.72 0.003 0.008
Ji R gy Y=1.767 0 X—0.029 3 0.999 4 0.01~ 6.26 0.002 0.005
iog=g Y=04337X+00182  0.9996 0.06~29.99 0.001 0.003
JiRE Y=0.569 6 X+0.012 4 0.999 5 0.05~22.56 0.005 0.014
2- i R Y=0.287 3 X+0.004 8 0.999 6 0.06~~29.45 0.003 0.009
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Table 6 Determination of differential water-soluble components in 18 batches of F. thunbergii piece

ok B 55U %

o JRERE  REEVERS  NERS BgRpmne U 9FF RER ME R 2-BERE Bt
ZBPK 0.015 0.221 PN oA 0.042 0.021 0.111  0.001  0.040 0.048 0.043 0.542
ZBXZ 0.035 0.199 0.015 0.021 0.155 0.223  0.004 0.050 0.042 0.015 0.759
ZBYJ 0.025 0.207 0.013 0.018 0.124 0.167  0.005  0.051 0.039 0.010 0.659
ZBZS 0.019 0.181 0.010 0.018 0.092 0.246  0.002  0.043 0.094 0.038 0.744
ZBYC 0.053 0.186 0.007 0.047 0.046 0.150  0.002  0.060 0.069 0.072 0.690
ZBQT 0.027 0.223 0.015 0.026 0.039 0230 0.002 0.062 0.111 0.085 0.820
ZBFS 0.033 0.206 0.014 0.016 0.145 0.163  0.005 0.046 0.029 0.006 0.662
ZBLP 0.028 0.255 0.015 0.023 0.034 0.190  0.001  0.043 0.098 0.045 0.732
ZBYZ 0.033 0.239 0.021 0.025 0.029 0.134  0.001  0.047 0.064 0.046 0.640
ZBXW 0.052 0.190 0.030 0.039 0.047 0.128  0.002  0.042 0.073 0.027 0.630
ZBLS 0.014 0.226 0.007 0.021 0.067 0.236  0.002 0.057 0.112 0.069 0.810
ZBCX 0.018 0.183 0.010 0.013 0.053  0.207  0.002 0.042 0.122 0.049 0.700
ZBWK 0.066 0.139 0.029 0.036 0.039 0.111  0.001  0.025 0.048 0.011 0.506
ZBYQT  0.022 0.186 0.012 0.017 0.134 0204  0.004 0.042 0.052 0.014 0.687
ZBHM 0.052 0.194 0.010 0.019 0.098 0.163  0.003  0.057 0.068 0.047 0.712
ZBXY 0.040 0.240 0.024 0.034 0.061 0.184  0.002  0.055 0.083 0.044 0.768
ZBQX 0.023 0.198 0.009 0.023 0.085 0.234  0.004 0.064 0.124 0.064 0.827
ZBQC 0.060 0.176 0.025 0.048 0.071 0.139  0.003  0.046 0.069 0.025 0.661
T 0.034 0.203 0.015 0.027 0.074 0.179  0.003  0.048 0.075 0.039 0.697

F7 1BHtRNEFHKAERSTEENE
Table 7 Determination of differential water-soluble components in 18 batches of Huibei
Hek JRE T HU%

TR UV Sy g L B3 ReEey M IRE 2-RAERE St
MLPK 0.137 0.083 FAGH 0.039 0.010  0.008  0.002 0.023  0.009 0.059 0.370
MLXZ 0.176 0.127 Z N A 0.053 0.002 AA&H  0.003 0016 FiH 0.021 0.396
MLYJ 0.148 0.115 AAr 0.051 0.016 Af&H  0.004 0013 0.004 0.008 0.359
MLZS 0.186 0.157 FAH 0.063 0.010  0.027  0.005 0.029 0.050 0.012 0.540
MLYC 0.126 0.093 A H 0.042 0.037  0.024  0.005 0.025 0.057 0.048 0.457
MLQT 0.153 0.121 KA H 0.059 REEH 0022 0.004 0.014 RiGH 0.026 0.400
MLFS 0.152 0.128 AAr 0.044 Rigd REH  REH 0001 0.006 At H 0.331
MLLP 0.147 0.124 A H 0.043 0.017 0012  0.003 0.023 0.009 0.031 0.410
MLYZ 0.134 0.107 A H 0.032 0.046  0.012  0.004 0.041 0.062 0.046 0.484
MLXW  0.134 0.079 0.011 0.052 0.121 0.097  0.003 0.022 0.019 0.005 0.542
MLLS 0.144 0.101 AAr 0.046 REEH  REH  RAEHE 0003 KEH 0.024 0.317
MLCX 0.125 0.094 A 0.037 Kigd 0005  CRiEH 0001 REH 0.010 0.271
MLWK  0.128 0.104 A H 0.040 REH REEH AKEH 0.001 0.004 0.013 0.289
MLYQT  0.131 0.093 KA 0.039 0.072  0.064  0.002 0.025 0.082 0.033 0.541
MLHM  0.150 0.105 A H 0.046 0.115  0.018  0.004 0.041 0.049 0.021 0.548
MLXY 0.110 0.081 0.006 0.034 0.014  0.021 0.002  0.021  0.041 0.052 0.383
MLQX 0.155 0.129 KA 0.043 0.142  0.039  0.005 0.050 0.016 0.006 0.584
MLQC 0.146 0.118 KA 0.059 0.127  0.036  0.005 0.031 0.005 0.006 0.533
T 0.143 0.109 0.001 0.046 0.040  0.021 0.003  0.021  0.023 0.023 0.431




PER 202638 B57% HSH  Chinese Traditional and Herbal Drugs 2026 March Vol. 57 No. 5

= 1883«

45
I
R
sy
s B
LIRS [ |
WLt ]

s i
R e

FRE

ZBCX
ZBZS
ZBHM
ZBLP
ZBYZ
ZBXY
ZBYC
ZBPK

ﬁﬁmm

5
2 s ML
zB

IIIIII

4 RERESWH
Fig. 4 Cluster heatmap analysis

2.6 GtFESHN
2.6.1 250t (hierarchical cluster analysis, HCA)
K 18 AT VA 18 HEAK ILE 15 NI IRIE AR S

A SIMCA 14.0 F##47 HCA, LK 5. 455 B
TN 125, IRV 2 25, Ui —F /K TER
NEWHEZER, WM HCA HEX 5.

2.5

2.0

{[12]

1.0

0.5

+

ZBWK
ZBPK
ZBQC
ZBYC
ZBHM
ZBQT
ZBZS
ZBCX
ZBLS
ZBQX
ZBXW
ZBLP
ZBXY
ZBYZ
ZBYJ
ZBFS
ZBXZ
ZBYQT
MLQT

B ML
W zB
=
N KX - nn B ON>IOS O
NQEsqEEZEENETESY
S>3 =2==2======

Es #E5XIE HCA
Fig.5 HCA of E thunbergii piece and Huibei

2.6.2 FE 55T (principal components analysis,
PCA) #4518 HIb#T DA A 18 AR DLEY 15 DML
I TR 5\ SIMCA 14.0 #1347 PCA, LK 6.
T BT, PCA 40l DU 52K DLk 43
N2, WL RER AT T 20 3 R, K UUFE L g3
T 1.4 RIR, —HAHRIXS, R IUT 5K
DL B ARKEE R AP UR 22 5, 855k 5 HCA 45
R—H.

2.6.3 1F 28k g /> 3k H G 43 M Corthogonal
partial least squares discrimination analysis, OPLS-
DAY B 18 #LWi DU AT 18 R DL 15 NILH
W T B 5 N SIMCA 14.0 #1347 OPLS-DA, L

Bl 7, B G S35 R?2x=0.668, R*y=0.968,
T 24 0>=0.934, 32 B iy 8 7 P B A A% e L
T Re 21 . B A, W DU 5K U &

Fl—2, X5 iR HCA 5 PCA 145 1—%.
HE 8 Frn, HAAEEAT 200 IR EHAGE, HE
AL R2 A O B ENEZ 30 5 A A B AR ZE T 2
AL, REZECOR, HAMBENLHES4S 200
R?F1 QO B ATLAE 35 /N T A 00 %) Ji G £, i BH BT 2 37,
MR A . faw, HARHBBENA, THT
AT HE— D R . D Tt i DL
R R UL ARV P 1oy TR K B R A3, AR
PR VIP B, WLE 9, BL VIP>1 Adnifk, 4558



- 1884 - PER 202638 B57% HSH  Chinese Traditional and Herbal Drugs 2026 March Vol. 57 No. 5
* 7B
4 = ML
3 L5 _ - -
2 /H.\\‘ i eznQC aMLXY  WMLPK _ B
e TR ez ) il i 1.0
1 BLse mye, wMIYZ mMLYC &
E s . ZIfI.\. MLLpa NS 2 o0s
=0 ZROX® . P o MM it WL = :
o B = ANaaeY
N
-2 oZBY]
-3/ ZBYQTPZBXE 05
| ®7ZBFS
-4

-6 4 2 0 2 4 6
t[1]

6 #MNAS5&INE PCAFHE
Fig. 6 PCA score plot of F thunbergii piece and Huibei

“ * 7B
&3 s ML
ja MLYZ
a, 3
N 2 2 MLXY ®MLYC
= Zse B VLYQTa | BVILOX
e 1 7B7Se  ®ZBHM Q A
0 7BQTe ey MURM
-0 ZBY %755 MLXWR Qe a"NIIAK
— [B\Ql.o/u.\l ®7BQC MLCX MLZS

S g .
-1 ZBLPOZRENYZ ezppk P
ZBXWe NS "MLXZ
-2 ®ZBWK
-3 MLQT

-2

2

L0 0 5 12 1468 1159 2 4 13 11
Var ID(Primary)

#iDUF 57& D1 OPLS-DA ) VIP
Fig. 9 VIP diagram of F thunbergii piece and Huibei
OPLS-DA

&9

x8 MNASKIMERMERS VIP E
Table 8 VIP value of differential components between F

thunbergii piece and Huibei

0
1.000 45*[1]
&7 #0H5&NA OPLS-DAD 54 &

Fig.7 OPLS-DAD score plot of F. thunbergii piece and
Huibei

RYIQ?
[=}
—“I
- A\
- -, A

-05 L
n
-1.0¢ o |
-1.5- . - . . . . " . " . "
-0.2 0 02 04 06 08 1.0

1]

8 HDUR57&RDIE) OPLS-DA 122! & 10 &
Fig. 8 OPLS-DA model replacement test diagram of F.

thunbergii piece and Huibei

R T 8 ANZEFRIERIY, 73 AN IE 3 CBRIEIED
W 7, W 10 (). IS CRETIERS ), I 12 (i
HOL W14 (IRED. e (NES), i 8 (figig
WENED, fE 15 DA R TTEE RO, Bk VIP

B L3 8.
3 e

IEEER, W DURHESIETE e B e A )
By 131, AN A o 5 3R DUREK

D%y s VIP{H
SR E 3 1.400 17
ESll 7 1.378 98
194 10 1.376 60
RTINS 5 1.320 47
fiNSs 12 1.170 61
JiR 14 1.167 10
L ngng 6 1.131 82
it Ji s g 8 1.102 10

TR AR SRS A AR AT AL, A 2>
O DI BHZ B 2R AT T ED410), FEImIR
REF A, W DUBEZ R38R RIS, R DUEEZG
MK LI o PRI 5y T RE S DUEE 24
RO YIRASE, FEFEHT UL LA KA1 B (A

AT GRS 2 B A3l SR AT AT, WA
it (Agilent ZORBAX SB-Cis (250 mm X 4.6
mm, 5.0 um). Agilent Eclipse XDB-Cis (250 mm X
4.6mm, 5.0 um) A Inertsil ODS-SP-C;s (250 mm X
4.6mm, 5.0um); 4 MRS (LHE-K. &
-0 1% K . FREE-0. 1% Bk . FHEE-/KD, 4
ANKE 3K (2000 2300 260, 300 nm) A1 3 Ak
& (20, 25,30 C). LA BRI, RE&
1 %€ X H Inertsil ODS-SP-C s taifi kit (250 mm X
4.6mm, 5.0um), HEL (A) -/K (B) Aiishtl,
P K 260 nm, FE 25 C, HBFE 1.0



PER 202638 B57% HSH  Chinese Traditional and Herbal Drugs 2026 March Vol. 57 No. 5

= 1885+

mL/min, #BEFEE 15 pL. Z54F N5 301 Gk
HEFsE, BRREL, BiGEssERs, g
PR TEFRIE R Z A A HE . R
fEMESR . EE MM EL, EAH TREE
I FE,  HRE IR An M 2 & e, N
SE T UURE 5 & VPN T BRI T RS AR
AR o

TEXTHE UL 57K VUKo BEAT 3BT, 3
KR 15 AN, Fal T Hod 10 Mg, RIRmS
WE UCEMEN | SIS g RmsnE . JLE . S,
JRREng B, IRTE. 2-MEURTE. SR
TR, WiDUR I 10 AN/KIE P RR 4 50 = T K
O, REAH DRI TR UG, KV o AR
BRI AT R DU SRR 2 2K,
W LA R LR 2-M AR . BRTE . SLRERS | R,
IR B NS A S (1) A ey, K DUHR R RE L K
R g R L A )5 DU X s v R BT DL A A
IRUAEZI30 E AT RBAFAE X o JRMENE . S, IKiE
R JME . MR SRS R e AR
4y, HoRE OPLS-DA ik )2 S . %
K5 R KRG HVIAER, &2 hE. Jiv
BRI R RT-91, VR DURE R & (VR FE b
HA— B R

Fe SU T AU PR s, 18 b UL A ARABLEE
Yot 0.9, 18 L& NI 14 HEABUE KT 0.9, #
BT DURELE [R)—n 5 30 F R s e . i DU
R DLz [ de s s 22 55 B 2, HE S Ak in T
TRMAFEA K. #—PiEAET 'S, A
}5 HCA. PCA Fl OPLS-DA, =& ¥IREA B X Il
FAUK L. ISR SRR T 1 bRdE, M
15 MLFIEFEIEE 8 ANTTMkE RO 12 K
53 IR DL R DK By A i 3 B 2
PERCr, FRIN T HA 7 ARy, g 3 (R
BE). W10 CIFE), 1§ 5 REMER) ., 1% 12 (i
). W14 (IR, g6 (SZMEd) i g (i
WED, U7 H IS — D e AT .

e T B0 VLR 5 K VUK M R 4718 22 57
R R AT RE LS. (1) KU T AR iR 1
Wik, FRELRIRE R SR DU R L, K LA 5
IKATHR, AR E &R (2) KIFE T
B o3 AR T AR A T 3R R A U g B B R
B, FECE ORI (3) IR A TR A
I3 AT RER AR A

ik, ABEFRADRE T —F KSR,
FENL T W DUREAS [ 7 30 207 2GR i DA S5 I
1 10 Fh A 1 R 73 (I % 5 32, SRIE T iR AR E Tk
AR EERE, IR 7B Z R AR . XLk
JRARAI D B 7R T DU 5 2K DU K 1 o 1) 22
Sk, 9SG R R A T T AR A, [
i B D DUREAS IR 207 A s R SR 44 1
"%,

Fl@AFR FIAAEH ) FRITAEAZTR

SE R

[1] hEZG8 [S]. —#B. 2025: 304-305.

[21 0GR, Befh. W UIBEROAL 22 o0« 25 BRAE Kl PR ML
WERHERE (7). B wioe, 2022, 44(1): 87-92.

[81 #PEd, ok, RTH, 55 I DIRERRR SR R 2
FEVE R EGREVH (0] 524, 2025, 56(2): 635-646.

[4] Eigte, BRRELL, ZEWR. A RUBE-SAI B0 (1 1R 0% fb
PICT R FBET [0]. R B2, 2019, 34(6):
2474-2476.

[5] Kim M, Nguyen D V, Heo Y, et al. Antiviral activity of
Fritillaria thunbergii extract against human influenza
virus HIN1 (PR8) in vitro, in ovo and in vivo [J]. J
Microbiol Biotechnol, 2020, 30(2): 172-177.

[6] Emfe, Hbed, HUE, 55 W IEHES T AT
TR AP KB E R [0]. WPz, 2018, 40(1): 46-
50.

[71 KimJ H, Yang W K, Lee S W, et al. Experimental study
on anti-inflammatory, antitussive, and expectoration
effects of Friltillariae Thunbergii Bulbus [J). J Int Korean
Med, 2020, 41(3): 339-349.

[8] Zhou A Z, Li X D, Zou J, et al. Discovery of potential
quality markers of Fritillariae Thunbergii Bulbus in
pneumonia by combining UPLC-QTOF-MS, network
pharmacology, and molecular docking [J]. Mol Divers,
2024, 28(2): 787-804.

[O] X328, AB& M, 24, W DUEHHmHI 25 s P B &
HENEEA BT (0], E P IES &SRS,
2015, 21(4): 379-382.

[10] Rafiei A, Kardan M, Yazdani Z, et al. Cytotoxic effect
of methanolic extracts of Fritillaria imperialis bulbs
and Eryngium caucasicum leaves on hepatoma and
colon cancer cells [J]. 4sian Pac J Trop Biomed, 2019,
9(8): 353.

[11] #&, A E®, &, . ¥ I & UPLC-Q-TOF-
MS/MS $i& S 1 g 7 K L BT 48 o s B 7 M
[7]. "FE 25, 2020, 31(17): 2129-2135.



- 1886 « PER 202638 B57% HSH  Chinese Traditional and Herbal Drugs 2026 March Vol. 57 No. 5

[12] RAAL, 2N, B, 6. 3T HPLC-ELSD 184 37(8): 686-695.

BEIRE N 22 B 43 2 BT DUBE S AL DB B 2 Rt A [16] FEEG, LR, PALUL, & BT ZHRIBRS SRS S
[7]. KARF=#F 78 5H K, 2023, 35(7): 1101-1111. 2 B2VP M AR P2 T LR R & (7] PR,

[13] KT %, HE'T, kEHE, & NRE 7 HH0 UL M 2023, 45(7): 2317-2322.

HPLC-ELSD #R&UEIREMAT T [J]. WL K% [17] XUB&, BSAEXE, X553, PUMR L RO 7ot e
1%, 2017, 41(5): 352-361. 7). FEBEZHEDEAR, 2024, 19(2): 151-154.

[14] ®zE, WK, BkBE, % A= HbET UL 10 FiiZ [18] “/B)I, BEMgT5. W R 5t 2 B I 5 T 4
HFRB O GESN 1] EEAEDE R, 2020, NGNS P I 0 S T AL A [J]. A
39(10): 35-40. B ERESE, 2024, 30(3): 264-266

[15] ZRisis, R, SRM@nn, 5. 2T 5w IR [19] AHFAFR. VRS AZE B0 H 5 T 2 W) I ROR R ANME
HAPZEF L AE (7] TRFHZERIR2E254), 2020, Wid 7 (D] dbxat: dbsifb K2, 2024,

[FHE%aE B8]



