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Abstract: Objective To establish an HPLC fingerprint of Cnidii Fructus formula granule analysis method for simultaneous
determination of six main coumarin components, including osthol, xanthotoxin, xanthotol, bergapten, imperatorin and isopimpinellin,
in order to provide reference for the study of the material basis of Cnidii Fructus formula granule. Methods The method was
performed by high performance liquid chromatography with a Waters XBridge Cis (250 mm x 4.6 mm, 5 pm) column and methanol
(A)-0.1% acetic acid (B) as the mobile phase for gradient elution. The flow rate was 0.5 mL/min, the injection volume was 10 puL and

the column temperature was 40 ‘C. The detection wavelength was set at 320 nm. The chromatographic fingerprint evaluation system
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published by the State Pharmacopoeia Commission (2012 Edition) was used to establish the fingerprint of Cnidii Fructus formula
granule, and the content of six main coumarin components was simultaneously determined. Results The research on the 18 batches of
Cnidii Fructus formula granule showed that the fingerprint similarity was greater than 0.992 and 19 common peaks were calibrated
with satisfied peak resolution. The content determination results showed that the content of both xanthotoxin and osthol were the main
coumarin components in Cnidii Fructus formula granule. According to the methodological investigation, the precision RSD values
were all less than 1.6%. The sample was stable within 48 h and this method had good repeatability. The average recovery rates of
xanthotol, xanthotoxin, imperatorin, isopimpinellin, bergapten and osthol were 100.69%, 101.03%, 99.48%, 100.88%, 101.27% and
100.35%, respectively. All of these coumarin components’ RSD were less than 2.5%. The six components showed a good linear
relationship within a certain concentration range. The results of the content determination of xanthotol, xanthotoxin, isopimpinellin,
bergapten, imperatorin and osthol respectively were 8.01—8.29, 2.37—2.63, 4.30—4.61, 4.04—4.40, 3.45—3.90 and 6.02—6.80
mg/g among the 18 batches of the Cnidii Fructus formula granule. Conclusion The fingerprint method and the determination method
of six main coumarin components in the Cnidii Fructus formula granule established in this study are simple, stable, accurate and
reliable. This method can be used for the quality control of the Cnidii Fructus formula granule.

Key words: Cnidii Fructus; formula granule; HPLC; coumarin; osthol; xanthotoxin; xanthotol; bergapten; imperatorin; isopimpinellin
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Fig. 1 Fingerprint of 18 batches of Cnidii Fructus formula granule and their reference fingerprint (R)
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Table 1 Similarity of fingerprint of 18 batches of Cnidii Fructus formula granule and their reference fingerprint
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R

S1
S2
S3
S4
S5
S6
S7
S8
S9
S10
S11
S12
S13
S14
S15
S16
S17
S18
R

1.000 0.996 0.994 0.995 0.995 0.992 0.994 0.995 0.996 0.994 0.995 0.995 0.992 0.992 0.993 0.993 0.994 0.995
0.996 1.000 0.999 0.999 0.999 0.996 0.993 0.996 0.997 0.998 0.999 0.999 0.996 0.993 0.997 0.992 0.993 0.994
0.994 0.998 1.000 0.997 0.998 0.997 0.993 0.994 0.998 0.995 0.996 0.998 0.997 0.997 0.998 0.992 0.993 0.994
0.995 0.999 0.997 1.000 0.999 0.998 0.994 0.995 0.999 0.996 0.997 0.999 0.998 0.998 0.998 0.993 0.994 0.994
0.995 0.999 0.998 0.999 1.000 0.997 0.993 0.995 0.999 0.998 0.999 0.997 0.997 0.998 0.998 0.992 0.993 0.994
0.992 0.996 0.997 0.998 0.997 1.000 0.994 0.992 0.996 0.997 0.998 0.997 0.997 0.997 0.999 0.992 0.994 0.993
0.994 0.993 0.993 0.994 0.993 0.994 1.000 0.994 0.993 0.993 0.994 0.993 0.994 0.993 0.994 0.997 0.997 0.998
0.995 0.996 0.994 0.995 0.995 0.992 0.994 1.000 0.996 0.994 0.995 0.995 0.992 0.992 0.993 0.993 0.994 0.995
0.996 0.997 0.998 0.999 0.999 0.996 0.993 0.996 1.000 0.998 0.999 0.999 0.996 0.996 0.997 0.992 0.993 0.994
0.994 0.998 0.995 0.996 0.998 0.997 0.993 0.994 0.998 1.000 0.998 0.998 0.997 0.997 0.998 0.992 0.993 0.994
0.995 0.999 0.996 0.997 0.999 0.998 0.994 0.995 0.999 0.998 1.000 0.999 0.998 0.998 0.998 0.993 0.994 0.994
0.995 0.999 0.998 0.999 0.995 0.997 0.993 0.995 0.999 0.998 0.999 1.000 0.997 0.998 0.998 0.992 0.993 0.994
0.992 0.996 0.997 0.998 0.997 0.997 0.994 0.992 0.996 0.997 0.998 0.997 1.000 0.999 0.999 0.992 0.994 0.993
0.992 0.996 0.997 0.998 0.998 0.997 0.993 0.992 0.996 0.997 0.998 0.998 0.999 1.000 0.999 0.992 0.993 0.993
0.993 0.997 0.998 0.998 0.998 0.999 0.994 0.993 0.997 0.998 0.998 0.998 0.999 0.999 1.000 0.993 0.994 0.994
0.993 0.992 0.992 0.993 0.992 0.992 0.997 0.993 0.992 0.992 0.993 0.992 0.992 0.992 0.993 1.000 0.999 0.998
0.994 0.993 0.993 0.994 0.993 0.994 0.997 0.994 0.993 0.993 0.994 0.993 0.994 0.993 0.994 0.999 1.000 0.998
0.995 0.994 0.994 0.994 0.994 0.993 0.998 0.995 0.994 0.994 0.994 0.994 0.993 0.993 0.994 0.998 0.998 1.000
0.995 0.999 0.998 0.998 0.999 0.998 0.994 0.995 0.999 0.998 0.994 0.999 0.998 0.998 0.998 0.993 0.994 0.995

0.999
0.999
0.998
0.998
0.999
0.998
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0.995
0.999
0.998
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0.999
0.998
0.998
0.998
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0.995
1.000

EIRE MR ALER (X0, RN AALR (Y), BT
AAEENE, 1R EVEATT R B N EHEER Y=372 360
X—39304,r=0.999 8, Z&MEJEHl 5.33~53.33 pg/mL;
TEMEE R Y=186 951 X+30 567, r=0.999 8, k%

6 5.00~50.00 pg/mL; R 1H T3 Y=327 881 X—
52595, r=0.999 8, ZiVEiu 4.33~43.33 pg/mL;
il T4 NS Y=290 926 X—48 400, r=0.9999, %
PEJEHE 4.33~43.33 pg/mL; BKETHHZE Y=635 755
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Fig. 2 HPLC of six main coumarin components (A) and

sample of Cridii Fructus formula granule (B)
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7 0.185 mg FIMEIR T2 0.311 mg, #% “2.2.17 W'R
Tk AR SR, RN, THES R
Wy, fEMUEER . FEDTER. PhFHNTABES. BRAETHH R
FE PR - 25 (1) °F 35 0 R (RIS 2R 933 A 100.69%
101.03%- 99.48%. 100.88%- 101.27%. 100.35%,
RSD 1B 4374 0.94%-1.53%+1.37%- 1.19%- 1.96%-
0.75%, FEIZ LM HERIFE R 1T .
2.3.7 BESIE  F 2217 TR EEFATHRI 18
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SR WA 2. 18 fbdw Ry Ho 7 BikiH, FEAREE)
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PRF 2R 0 505 38 8.01~8.29. 2.37~2.63.
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X B TE 320 nm Ab3 A B 1458 A i, HPLC &
T e DL SRR A, & A 320 nm
LRl 5

ARSI T A FSEEUAER CREE . O/ 70O
ANEIFRELS (] (204 304 40 min). AFEFE (30
35. 40, 45 C). AWK R (LK. -
0.1%BEBR /KIETR S 2 IE-0. 1% BR KAWL . I E-7K
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Table 2 Determination results of six coumarin components in 18 batches of Cnidii Fructus formula granule (n = 3)

. RS/ (mg-g™)
TEA TR S TR A A T LGS IER T3
S1 8.12 2.54 4.52 4.18 3.70 6.22
S2 8.18 2.63 4.60 4.24 3.73 6.64
S3 8.16 2.48 4.60 4.20 3.71 6.23
S4 8.22 2.54 4.49 4.21 3.71 6.33
S5 8.29 2.53 4.47 4.36 3.49 6.71
S6 8.16 243 4.59 4.20 3.64 6.80
S7 8.01 2.46 4.42 4.04 3.53 6.06
S8 8.03 2.50 4.49 4.11 3.65 6.19
S9 8.21 2.37 4.53 4.22 3.59 6.20
S10 8.18 2.40 4.35 4.24 3.71 6.22
S11 8.08 2.49 4.52 4.28 3.49 6.20
S12 8.27 2.44 4.61 4.18 3.73 6.21
S13 8.16 2.54 4.49 431 3.55 6.02
S14 8.07 2.50 4.55 4.05 3.45 6.51
S15 8.13 2.39 4.30 4.40 3.90 6.22
S16 8.08 2.47 4.52 4.20 3.50 6.11
S17 8.12 2.56 4.51 4.18 3.69 6.20
S18 8.20 2.57 4.58 4.20 3.59 6.08
PTG GITEWE . HEMR, A R SR 7 e PR B 7 Bk

32 BYEEREENEERIH
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