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Fo ZER 13 BT N AFEL Y Bk P A 5 AN A ABAUE A 0.669~0.971; 35K T NAEF N5 FAe N5 L5 3 ML,
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Fingerprint Establishment and Content Determination of 3 Components in Fritillaria thunbergii Formula
Granules

HUANG Xiaolan"*, HE Xufeng', ZHOU Nong’, YANG Wenwu', QIAN Linqun’ (1. Chongqing Wanzhou Food
and Drug Inspection Institute, Chongqing 404100, China; 2. College of Food and Biological Engineering/
Chongqing Engineering Laboratory for Green Cultivation and Deep Processing of the Three Gorges Reservoir

Area’s Medicinal Herbs, Chongging Three Gorges University, Chongqing 404100, China)

ABSTRACT OBJECTIVE: To establish the fingerprint of Fritillariae thunbergii formula granules and determine the contents of 3
components. METHODS: HPLC method was used. Using peiminine as reference, HPLC fingerprints of 13 batches of F. thunbergii
formula granules were drawn with Similarity Evaluation System of TCM Chromatogram Fingerprint (2012 edition). Similarity
evaluation and common peak identification were conducted. The contents of peimisine, peimine and peiminine in F. thunbergii
formula granules were determined by the same HPLC method. The quality difference of samples were compared among different
manufacturers. RESULTS: There were 5 common peaks in 13 batches of F thunbergii formula granules, and the similarity was
0.669-0.971. Three common peaks of peimisine, peimine and peiminine were identified. The linear ranges of peimisine, peimine
and peiminine were 30.00-180.00 pg/mL (»=0.999 9), 79.58-477.50 pg/mL (+=0.999 6) and 97.33-584.00 pg/mL (»=0.999 4),
respectively. RSDs of precision, stability (24 h) and reproducibility tests were all lower than 3% . The average recoveries were
95.82% (RSD=1.17% ,n=6), 99.00% (RSD=1.96% ,n=6) and 95.39% (RSD=2.00% ,n=6) , respectively. In the 13 batches
of samples, the content of peimisine, peimine and peiminine were 0.17-1.02 mg/g, 0.52-2.26 mg/g, and 0.70-3.50 mg/g,
respectively. Their average total content was 3.62 mg/g. The average total content of manufacturer C and A was higher (5.02 mg/g
and 4.61 mg/g), followed by manufacturer E and B (3.48 mg/g and 3.02 mg/g) ; the lowest was manufacturer D (only 1.87 mg/g).
CONCLUSIONS: Established fingerprint and content determination method is simple, feasible and reproducible, which can be

used for the quality evaluation of F. thunbergii formula granules.
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W DLBE SR B A RHE Y W DB Fritillaria thunbergii
Miq. 1 TR 2K DR PRIE, A0 O 2 HATEHVE
PR AN SRR R A T I Z T8, TR T R A
WK i e RS I R AR IR RRAR G W\
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HEG IR R AR B, AR AR L BT R T
R A 7 (55 R i i, Hh 2 TC ) R i Bk = 4t
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U o AHH DUBERL 7 BORANTE F R brifER e, Hi B e
5 SO AT FH R 2 25 26 7 il ) PR BT e s A , S R 5
ST PE LR P G — bR ifE
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1.1 EFEUEE

AHFFE T 2 AL #847 1260 B HPLC [ & L E 1Y
FEL AL AEIRAE . A ShaE eSS VU ICIE (28 RO LU
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B b PR T A 3k (251 Agilent 23 1)), QUINTIX313-1CN
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- 2474 - China Pharmacy 2021 Vol. 32 No. 20

K BRI FANER A PR F] ) | Sigma 4-16S T /57 33 25
OHL(FE E Sigma 23 7)) %5
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DLAE S B S (F1E5 PS200722-02, 45 BF =98.0% ) |
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KX AN, (L5 PSO11156, 4 =98.0% ) X0 [ L #R
W AR B AT IR A B O VR R ik el Hoar
W R e, KAtk

13 4ttt DUREFC 5 390k (455 S1~S13) 1k I8 £ B
QR 1R o R DURETC 7 UKL B B0R , FH B 3482
B, BT TSR, & .
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Tab 1 Source information of 13 batches of F thunber-
gii formula granules
el %5 ] BRINEg LERE S
A §1~83 [l A20200901,20201112,20210401 20 10
B S4~S6 e 20021023,20021110,20021127 10 10
C §7~$9 fe3cH 20200506,20200827,20210115 10 5
D SI0~S12 fRYoh 20000331, 20000412,20000508 10 10
E §13 U FRmE RS 05 5

2 AEEHER

2.1 HPLCIEYEEHEL

2.1.1 @iE% M Ll Durashell Cis(250 mm x4.6 mm, 5
um) N A%, DL 25 (A)-0.03% — 2 1R (B) J ik 5
AH EAT #6 E E B (0~15 min, 20% A—40% A; 15~28
min, 40% A; 28~30 min, 40% A—70% A ; 30~32 min,
70% A—100% A; 32~35 min, 100% A; 35~35.1 min,
100% A—20% A) ; it 1 A 1.0 mL/min; £:3 A4 35 °C 5 #F
FE R 20 uLo K28 o~ ELSD, Kl 25 3 25 Sk 200 Mgt
5 O IR 5 3 T G1h 40 % 5 RS A IR B Oy
45 CiFEaE IR 20 C3 ZR N 2.0 L/min,

2.1.2 XFRRSLICAS WA H o AR ARIOL Bl DUBER
H DUBEZR 0 BR A5 38 o, 4 )8 F 5 mL =i b,
FH T A D0 A B, S B80T it v B 43 31 Ol 1.441,3.820,
4.673 mg/mL Y B — X BE S IV A5 o

2.1.3 LS n g BRSO R 2 1.0 g A5 B FR
BT HEIRR A, k27K 5.0 mL (A 5 43803y
AR 1 h A - R AW (421, V1V) 30
mL, V5], B F 90 COKBH, IR 2 h, B E R =l
Jei B B O A R B B0 45 R, L4 000 r/min B0 5
min, BUA HLM, & F 28 & R 251, 5% i H i g ot
%2 5 mLatfirh, AR RS E 2, $55), 42 0.22 um
FLUEBEIEAT , BUEEUE , R A5 o

2.1.4 AR BC2.1.37 0 F AR AR (4
S1), ¥ “2.1.17 T o 3% S5 {3 S AN 2 6 IR, e 68
WEEL DADUREZR 2 2 B0 10 S A AT W AR AR X R B3 B
B AU T AR, 45 SR R, 5 N G A X B B ]
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fRSD AT 1.05% (n="6) , XTI AL RSD A i T
1.76% (n="6) , FRBA T NG H L R AT

2.1.5 HEEMWIAE BHFEH (45 S1Z1.0g, 361,
Fi42.1.37 50 Jr ikl e bl A T, TR 2,117 T £
AR E e SRR, DINRER NS i
ST A5 A W PR AFDGT £ B B (R RIAR X i AR . 25 SR B
5 A A 0 A X 4 B2 B 1] Y RSD AN T 1.48% (n=6) ,
AN TR A RSD AT 1.80% (n=6) , M ik 4L
PER AT

2.1.6 FaEMiRE  BCU2.1.37 I N R A W (g
S1), /3T FE 0.2.4.8.,16.,24 hif4#<2.1.17 35
T EGE AR IE Il R ISR . UNRR LS
R T SR 2% AT WA R AEDGT O B Fof TR] FIAE DG D TR - 4521
SR, 5 AN AT I A X R B R[] % RSD AN i F 1.62%
(n="6) , X IETH B RSD A T 1.94% (n=6) , W
AR T = T CE 24 hINFRE TE R AT

2.1.7 HPLCHSGUEIEME Y B I3 HERR S, 4242.1.37
T 7 il g A S T, T 2. 1.1 00 T e 2 ik
FENE il sk g . SR A 2 (835 4E S [ 1 AR LR
PR 22 58 (2012 ji) Y XF 13 HHEAFE 5 59 HPLC &% 6454
BT, B2 5 /M oy 2558 e 1 € 15 06, 36 MARK W4 DG i 76
A BT DR C OR35S0 L RO BE i S TS
(R)o 55, 134tk D1 BRfc Jr ok A 5 Mg, 2
RILE L,
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700 /‘{ AL R
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5001 | sii
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t,min
E1  13#tH# AT BRI HPLC & hnds 50 g fnxt
I EE
Fig 1 HPLC superimposed fingerprints and reference

fingerprint of 13 batches of F thunbergii for-
mula granules

2.1.8  AHUEEMIEM SR 25 G5 SRS AL
P R SE (2012 10) ), LA HPLC KIigHA R g X B,
BISHEFE SN AARLE . 45N, I3 HERE S S AT AR
A HLLEE 4 0.669~0.971, FBH A [R] A= 7™ £l A i 1)
Ok 25 5 35 K 5 AFUR [] s sl A TR AL A i 1 R RLE 52
VT, A ] — Al B JEORL R A 77 T 25 M e R o 5 D
%2,

2.1.9  FEAT WA FE A LA B AR X 5 Bsf 1] AR Xef s i AH )
Al X B A () Hx, JEFR A T 3t
B, 50 DR (I 1) DIRERH (16 4) DR 2
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Tab 2 Similarity evaluation results of 13 batches of F.

thunbergii formula granules

BSOS 09 % s s s ST s Sl Siosos R
L1000 0.999 0980 0518 0515 0523 0987 0987 0990 049 0496 0462 0507 096!
20999 1000 0984 0524 0520 0529 0984 0983 0987 0493 0493 0460 0514 0961
30980 0984 1000 0486 0478 0482 0940 0938 0944 0421 0421 0388 0471 0923
S 0518 0524 0486 1000 0999 0995 0353 0554 0538 0830 080 086 099 071
S5 0515 0520 0478 0999 1000 0.997 0353 0554 0537 0845 0845 0848 0936 0721
S6 0523 0529 0482 0995 0997 1000 0360 0563 0548 0860 0.860 0863 0930 0.729
ST 0987 0984 0940 055 055 0560 1000 1000 0999 0583 0543 0511 0545 0970
S8 0987 0983 0938 055 0554 0563 1000 1000 0999 0546 0346 0513 054 0971
9 0990 0987 0944 0538 0537 0548 0999 099 1000 0531 0531 0499 059 0967
0 0496 0495 0421 0850 0845 0860 0545 0546 0531 1000 1000 09% 083 0.695
0496 049 0421 0830 0865 0860 054 0546 0531 1000 1000 09% 0833 0695
0462 0460 0388 0836 0848 0863 0511 0313 0499 0996 09% 1000 0838 0669
30507 0514 0470 0929 0936 0930 0345 0546 0529 083 083 088 1000 0742
R 091 091 093 0721 0720 0729 0970 0971 0967 0695 095 0669 0742 1000

(We5) o T DUREER £ py e AR R LR R B GF AR

TR O DURER o 2 B0, T AR A 1

FRIAFDOE A B I (E) FIAR G TR AR . 2521 o, 25 AT 6 Y

HE U EF TR AR X AR, {HLUS TRI AR 25 S 50K, W % ik 25 5

BoR. RILES K4

£3 134t M EBE Bk HPLC 84 Blig £ B 1§ A8
it R B e 18]

Tab 3 Relative retention time of common peaks for
HPLC fingerprints of 13 batches of F thunber-

gii formula granules

o s
o=

D Y A I S O YA JO A U | N Y VA
0.1930 0.1930 0.1930 0.1939 0.1937 0.1938 0.1932 0.1932 0.1931 0.1941 0.1941 0.1932 01961
02347 02347 02346 02348 02340 02344 02345 02344 02342 02353 02352 02345 02359
02587 02588 02588 02586 02581 02584 02588 02585 02587 02589 02589 02587 0.2593
0.7482 07490 0.7492 0.7496 0.7489 0.7490 0.7486 07483 0.7483 07492 0.7490 07488 0.7520
10000 1.0000 1.0000 1.0000 1.0000 1.0000 10000 1.0000 10000 10000 10000 10000 1.0000

1
2
3
4
5
F4 13t MEEFH BR HPLC 184 EiL £ B IEH1E
TR
Tab 4 Relative peak area of common peaks for HPLC

fingerprints of 13 batches of F. thunbergii for-

mula granules

L A R R T YA T (U | VA K
03358 02930 0.2863 0.1699 0.1784 02420 03325 03386 03471 02967 02967 03279 02070
0.0330 00299 0.0306 04440 04979 05675 0.0339 0.0363 0.0350 17645 17645 19728 11408
02007 0.1833 0.1894 0494 05390 05709 03701 03808 03575 0.8974 08974 0.9879 0.6497
0.0708 0.0800 0.0726 20227 2.0455 2.0303 0.1025 0.1039 0.0842 14934 14934 17315 28994
10000 10000 1.0000 10000 10000 10000 10000 10000 10000 10000 10000 10000 1.0000

22 NBFEE3MBH/NSENE

2.2.1 @IEFM [HU2.1.1750,

2.2.2 IREXIMIE W RIS B R Rc2.1.27
TR 4% B — Xt BE AL T 459 2.50 mL, B T 10 mL &5,
JH P P A R ol A8 JBT  R E 43-53) 4 0.360,0.955., 1.168
mg/mL ARG X B VA T

2.2.3 P e hle  [W12.1.375i,

= o b —
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2.24 PN IEESWAEIRE AR, #2137 I
“Inik 27K 5.0 mL------ HUEEUE VR , B A" 524, il 1528
X} BV

2.25 FRGUEMERE BRI A R ER R
R TR S PN BRSSO i, F 2,217 T g Ak
PERENE  ie R i (K 2) . 2550 BoR , 45 oo ki
T A B FLXTFR, DA DU BE 2 F g 11 B AR 5 K F
5000, 70 B R T 1.5, HAS XL THE.

100.0

1
=
E 500
=
0 5 10 15 20 25 30 35
t, min
AR B
80.0
>
£ 40.0
IS
0 1 1 1 1 1 1 )
0 5 10 15 20 25 30 35
t, min
B SR (45 S4)
80.0 - |’
>
E 400t
S

n L L ,
0 5 10 15 20 25 30 35

f,min
C.23 IR BRI

T LR 4 DUBRER 5 L RER 2

Note: 1. peimisine; 4. peimine; 5. peiminine
B2 NEBEE3MAIMNBEENRA HilmN=a

Xt BRiA A HPLC

Fig 2 HPLC chromatograms of 3 components such as
peimisine mixed control, test sample, and
blank control sample solution
226 LRMEXRRFL W2.2.27 TR RS XS A
TR, T R R i S DL B S o R 350
30.00,60.00,90.00. 120.00, 150.00, 180.00 pug/mL, DI &}
ZH 79.58.159.17.,238.75.318.33.,397.92.477.50 pug/mL,
DL 2,97.33,194.67.,292.00 , 389.33 , 486.67 , 584.00

ng/mL ) R I TARRR, 442,217 00N @35 25 R R
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SE ISR . DL DN A 43 5 5 ViR B 1Y AR R 4
(X0 AR AR bR DA TRIRR ) B AR XS B () S AR bR EA T4
[, GER IS,
x5 NEEZE3MMTHEEARTESEEER
Tab 5 Regression equations and linear ranges of 3
components such as peimisine

il ElEpE r

[[§i=2 Y=121726+00749 0999
ks ¢ T=14165K-0633 4 09%9 6 79.58~471.30
N#%L T=1435 8K-0669 3 0,994 9733~584.00

2.2.7 FEHZEORL  HU2.2.670 F 20 TAEA W (DEE
F DUEEZ T DLREZR 2 s iR 4351 60.00,159.17
194.67 pug/mL)iE, #42.2.17 T T (433 4511 14 L ERE D
FE 6K, ISR, 25 BIR, DAk DUREZE A DAL
R IR RSD 2350 2.42% . 1.01% .1.92% (n=6) ,
RN R AT
2.2.8 EEMIRE BES (45 S4)21.0 g, L6107,
F542.2.3" TR 7 ikl e b A TR, PR 2.2, T (8
TESAAEHEREIN A2 | T SRV TR T 4 b vl i Ze vk H AR i
HA I AL A ) B . S5 SR BoR, DI DUREZRH D
RFE 2 G RSD 4050 2.61% 1.86% .2.88% (n=6),
KL EE MR
229 FEMIRE  Be2.2.37 3 N R AR (g S
S4), /il F =W R 0.2.4.8,16,24 hiif4%42.2.17 10
TGS AAFIERENE SR, G5 R ER, DUREE
DUREZH DUEE 3 2 W 1A BLAY RSD 43 5118 1.70%
0.44% .0.81% (n=6) , & WU 5 i W T % 0 T i E
24 hINFRUENE R AT
2.2.10  fnAE ISR ES RS A AR 0 AR
(%5 84)0.5 g, 26 473, 43 BN A “2.1.2" Tl 45 B —Xf
HE I 45 TR0 1, $422.2.37 30 R 7 vk i 45 A T s
PR 2.2.17 T T (0% S A SRR 2 , 10 S0 B 5
TFEEISCR . S5 BRI DUEERH DR 2011
SEFS L [ i 243 3154 95.82% .99.00% 95.39% , RSD
A R1HR 1.22% 1.98% . 2.10% (n=6) , & W] )7 ¥ YERA 5
Rif. 45 0E6.
2.2.11 FESNVERIE B3 HEHT DLREEC 5 BORLRE A
F542.2.37 BT 7 ikl e b S U, P 2.2.17 T T £
TSR UEREIN A2 , T SRV TR BF He b v i 2 VL H AR i
A A I B0 ) B o BRRE A AT E 3R, A5 AR L
£,
3 Tt
3.1 REEHMHL

A THRIUZH 22 A G SCRR[ 161X i DL B O ke it i
BOrE 155 . 50 R, I A2k 2.0 mL /K
W DL RE R 5 R A B T A5 S, SBUKRA T
FEPORTE 4, BGE 1T 1 Ik 207K 5 22 5.0 mL AR UEFE i

SRR, pg/nl
30.00~180.00
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F6 NE=EZE3MASTHMEDKRIRIELER(n=6)
Tab 6 Results of average recovery tests of 3 compo-
nents such as peimisine (n=6)

PN CRE g MAR g WRELp  MHENCE % PARMHELE % RSD%
k=3 90.09 834 17593 9.8 958 L7
9005 834 1762 %23
895 834 17488 9506
$93 8.4 17456 97
9004 834 1m37 9775
90.14 834 1759 9519
MEER 8089 76400 163285 073 90 196
8033 76400 167109 10217
88947 76400 168323 9.66
8929 76400 163326 9764
I
I
I

89036 764.00 049.08 931
89142 764.00 02876 9651
NBEL 54555 58412 089.76 9%.17 9539 200
4533 8412 1116.04 9170
5467 8412 110350 95.67
54456 58412 109351 9398
54522 58412 1115.03 9755
34587 38412 109.66 9429

RT7T AEEFE AT R AR NS 3T
SHERENELER(n=3,mg/g)
Tab 7 Results of content determination of 3 compo-

nents such as peimisine of F thunbergii for-

mula granules from different manufacturers

(n=3,mg/g)
el %5 5 [I§i=2 [l N#%L BhE
A sl 20200901 088 056 30 467
A ) 2001112 08! 032 30 455
A 53 20210401 085 053 30 460
B s 20021023 0.18 178 109 305
B ) 20021110 0.19 il 107 30
B 56 20021127 0.19 1n 109 29
C §7 20200503 101 063 336 500
C 58 2000827 095 065 334 494
C ) 2010115 10 06l 350 53
D 510 20000331 017 099 073 189
D il 20000412 0.18 0.98 071 187
D si2 20000508 0.19 094 0.70 18
E s13 Kt 0.8 26 1.04 348

KyARFEIM I, SR WL P o B B AS RS A
PR 73 312K B 4% 3 U8 A0 0 PR R 7 200 BT 5
PEATAL B, Z5 R B, s AR DRI A B R RS TR
P IR 18 VA JRE R R SR R
3.2 {RYEIES T

L3RR A FP AT 5T I, U2 R
SFUSCT W DB 256 (G FR S I IF SR 4 1 D 2~ 4 A 3
A i, I R AT RE DA T DU BEIE 5 FUREAE ] 1 A R
KT, S EOLE IR ML A BERE T R . 13
T UL £ 5 BB AR i S LA R AR (LR S 0.669 ~
0.971, F WA [A) A= 7AiMl B E 75 W0RL IS R 22 RO, 1X
] BEBR T UL RE E 5 UKL A A TR A A 2 T
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R B AN — B0 5C s ARTR) b A [l YT D1RERE J7 it
L it PR AL RURE 42230, 457 A [] A= 7 il %) S} AR A
T MR

33 HmBEHERIWN

T E S R R, L3HEARTRIAE = Al 7 D1EERE Ty

SIUREAE i (8] B 35 LA TE — o 25 59, AR [A) il AN [R] vk

FEm S EEA 2L, NS SE A, M C AR

YRR, 43 90 5.02,4.61 mg/g, FHZE AR K Al

E.B.D -2 58 840k 3.48.3.02.,1.87 mg/g, FE1E

BMRZES . WA G RITHE , DR R 017~

1.02 mg/g, W £F % 1y 0.52~2.26 mg/g, B % 2 K

0.70~3.50 mg/g. [a]— W53 & fAE A [F AL 77 Al A

AR AN ], AnTEAl A CRIFE S, DLEER 2

i, AT 3.20 mg/g Db HUOR DB S Ak

T0.81 mg/g; FAlR WIEEZRH P & SR 2 0.60 mg/g.

FEAL B D E AFE S, i R s IR S DR >

DB > DR B 3 APl e S i DL B

FFIDUBE R & i A 22 5 (A DL B B s dl > . 510k

S I R AT R AN R A 7 Aol i) T 28—, i

DR M i A B A AE 22 R MeAh B H IR R, T
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