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Establishment of high performance liquid chromatography fingerprint of Ferula
bungeana and chemical pattern recognition study of its different parts
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Abstract: Objective To establish a chemical fingerprint and quantitative analysis method for Ferula bungeana and
compare the differences in chemical composition of its different parts, providing chemical basic data for the efficacy and
treatment of different problems in its different parts. Methods HPLC method was used to establish the chemical fingerprint
of different parts of 15 batches of F. bungeana. Then, the “similarity evaluation system for traditional Chinese medicine
chromatographic fingerprints” software (2012 edition 130723) was used to determine the common peaks of different parts
of F. bungeana and the cross common peaks between its different parts. At the same time, the reference method was used to
identify the cross common peaks between different parts of F. bungeana, and their cross common peaks were subjected to
principal component analysis (PCA), partial least squares discriminant analysis (PLS-DA), and analysis of variance to
confirm their potential differential components. HPLC method was used to determine the content of conferol and

umbelliprenin in different parts of 15 batches of F. bungeana. Results The chemical fingerprint were established for
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different parts of 15 batches of F. bungeana. Among 15 batches of the whole herb of F. bungeana, a total of 18 common
peaks were identified, while 16 common peaks were identified in the aerial parts and roots of F. bungeana. The similarity of
their respective common peaks was greater than 0.9, indicating that there was relatively little difference in chemical
composition between the same part of F. bungeana. There were seven cross common peaks between different parts of F
bungeana, among which the first peak was identified as bungeanal alkaliod A, the 8th peak was identified as bungeanone A,
the 15th peak was identified as bungeanin A, the 16th peak was identified as conferol and the 18th peak was identified as
umbelliprenin. The results of PCA, PLS-DA and analysis of variance showed that there were three main components with
differences between different parts of F. bungeana, namely bungeanone A, conferol and umbelliprenin, with VIP values of
1.364, 1.119, and 1.015, respectively. The content determination results showed that the content changes of conferol and
umbelliprenin in different parts of 15 batches of F. bungeana were (2.235 £0.025)—(9.481 + 0.133) mg/g, (6.670 = 0.067)—
(28.820 + 0.346) mg/g, (0.694 = 0.010)—(1.958 £ 0.025) mg/g, (0.138 = 0.002)—(1.784 + 0.020) mg/g, (5.113 £ 0.077)—
(13.550 £ 0.176) mg/g and (9.2460 + 0.102)—(32.760 + 0.524) mg/g, respectively, indicating that there were significant
differences in the relative content of conferol and umbelliprenin in different parts of F. bungeana from different sources.
Conclusion From the comparison of chemical components, it can be seen that there are certain differences between

different parts of F. bungeana, so it may be reasonable for different parts of F. bungeana to have different medicinal values.
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P RILLE HPLC $88CEIEH, AH 7T LARE 5 42
W7, EPRAEE . BEPR Ol & e, Ak,
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Table 3 Sample content determination results (n = 3)

JR S B/ (mg-g™")

—

FrARES T ST
SHXO01 8.789+0.105 17.144+0.240
SHX02 4.844+0.044 6.6701+0.067
SHXO03 2.892+0.038 6.744+0.094
SHX04 8.265+0.124 19.61+0.216
SHXO05 8.527+0.136 13.81+0.207
SHX06 2.235+0.025 8.2974+0.100
SHX07 9.481+0.133 15.661+0.235
SHXO08 4.8861+0.059 9.275+0.148
SHX09 3.9354+0.051 7.3381+0.088
SHX10 8.276+0.116 15.824+0.174
SHX11 5.39340.065 13.534+0.244
SHX12 5.478+0.055 13.894+0.208
SHX13 10.580+0.116 28.821+0.346
SHX14 3.6731+0.062 9.263+0.139
SHX15 4.850+0.053 10.72+0.118
SHXO01-01 1.3034+0.018 0.880+0.013
SHX02-01 1.1294+0.014 0.684+0.012
SHX03-01 1.94740.029 1.269+0.024
SHX04-01 1.34140.021 0.663+0.086
SHX05-01 1.920+0.027 1.78440.020
SHX06-01 1.570£+0.019 0.681+0.012
SHX07-01 1.632+0.021 0.640+0.012
SHX08-01 1.303+0.016 0.642+0.008
SHX09-01 0.6941+0.010 0.160+0.002
SHX10-01 0.9254+0.014 0.811+0.013
SHX11-01 1.648+0.023 1.180+0.020
SHX12-01 1.958+0.025 0.661+0.008
SHX13-01 1.648+0.025 1.180+0.012
SHX14-01 0.9744+0.013 0.138+0.002
SHX15-01 1.055+0.015 0.176+0.003
SHX01-02 5.513+0.094 28.78+0.374
SHX02-02 12.814+0.205 16.38+0.229
SHX03-02 5.113+0.077 24.90+0.423
SHX04-02 7.779+0.124 9.246+0.102
SHX05-02 13.550+0.176 19.234+0.250
SHX06-02 6.742+0.108 32.76+0.524
SHX07-02 8.889+0.160 13.74+0.165
SHXO08-02 6.3234+0.082 20.401+0.347
SHX09-02 6.589+0.066 17.18+0.258
SHX10-02 9.665+0.164 29.49+4+0.383
SHX11-02 12.73+0.165 22.66+0.317
SHX12-02 11.28+0.135 22.68+0.272
SHX13-02 9.376+0.178 32.04+0.352
SHX14-02 7.811+0.102 17.40+0.226
SHX15-02 12.734+0.153 16.66+0.267

FE-EEER 208 (10 Dy A hBE-AE (10 1),
AT LR-BEER 2 (1 D M S - R (1
D ASEHUE ], FEE T HIRBUSR, ARERA
THEE-BERR 08 (10 1D 3REGCR &b B8 TR
FHE 10, 15, 20, 25. 30. 35 mL, %558 KIIEH
Fl 30 mL $2HUCR S 35 mL A —5, HmTH
fiEFIF R %% 7 102 20, 30, 40. 50 min $#2HL

), 45 5REOR 30 min FREUCR A
3.3 EWENERYIE N RAENIRA 2

WOTEA DR Hb B3sr. AR AL, mHEA
[ 3B A A A R D RGN FIRRE . 8 T T
T Tt 7 AN [ 8 57 P AN [ 7 8] PRI A 25 1 22 e 12
KA HPLC 28 b 16 A& A [REB AL A6 2= 48 8L
i, AREIR, 1S P EEFESF R RE T IAEN
18 A, MM B AR P bRE T HCH IR 16
Ao W HEA FERBAAHCABE S KT 0.9 BAE, BB
T T B () — A 2 B 27 oy 22 S LN o

T T8 B AN [RIBAE [) 38 SO W PR il i F e
BURD T & AE Si E3A A 10 A4S, S5IRE
1A, R LelSIEAERR Y 2%, A LEIR ST I/
M BRI . AL, K ER R g B 43 AT
B, M ESALAE AR B[R] 5~20 min L2 AR
U, AR ERAE AR B I E] 23~35 min HELZ AN
U, FRYERDTE AL BT AT R, DR B B ]
£ 5~20 min [1) 2 MG ZE 73 B8 48 08 N AR i Ex,
i, Herh Z2HONEAG G, TR B[R] 23~35 min
() 2 AN i I 22 53 B 55 8 NG s - SR A A1l
G Xl B BIRD R AR AN R AL 2 (A4 22 B A
B 25, BT A SR AR e
MRS LA SRR EY. DA A
WAL Z I XA UE 74, 8N T H A 1 SN
HAE AL 8 SIERNHER AL 15 SN THE
AL 16 SRR BEEE A 18 S < K i
WlE. &7 NI IR PCA. PLS-DA filJy 2
G3HT, G SR I T A AN [RS8 1) 22 e A 32
A 34, RCARPTE AR AL SIS P B AN T
FERmE, H VIP {209 1.364. 1.119 A1 1.015.

APrek —nE R PUE . PUEL. PR, &
955 T S AR D821, < I P I R B I e
RSP - SRR EMH R K. Bt
B PR A YIS TER225), X U B T A b
ALAR B A A F D R00] R 5 X Sl S YIFERD T & A
EEE A T NEIR SR P (S B=W ) by N R S E S i
— P H B AT
34 EENE

TNEFHE R IR, T8 B 2R AN T R
P B 43 AIFE 0.02~0.40 mg/mL F1 0.01~1.50 mg/mL
WiER RIFIZMIESRR (r 4 0.999 3 F10.999 7).
ZRE L RE R E R MERF, RSD /T
2.0%. T BT AR AN T I P 156 AR 0 (=TS
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5N 97.8%711 97.6%, RSD A 1.0%F1 1.1%. % &l

SELE SRR, FEr P SRR A R N BRAE 15 dit

T ol AN ¢ W V7 Y S R a4 a5

(2235£0.025) ~ (9.481%0.133) mg/g 1 (6.670+

0.067) ~ (28.820%0.346) mg/g, (0.6941+0.010) ~

(1.958£0.025) mg/g A1 (0.138+0.002) ~ (1.784+

0.020) mg/g, (5.113%£0.077) ~ (13.550£0.176)

mg/g A (9.246010.102) ~ (32.760£0.524) mg/g,

Wt AT B AN R oz o 5 ] 0 AR < T TR N I

A &2 R ROR .

AW FCRESL TR TE A AN A AL AL 4R AU 1
FHEEMETE, NSEIEERAT H 518 200 T
B ANRIFRALZ A 22 B AL — B I ZE e, PRl
MAREE S BER L, 0 T & AN Rl B A AN A 24 A
ERA G, (HEAFREALRIA R Zh R 513
— B R ARCEA T . BT AL AL R AL
it S JFG 5 B 7 7 ¥k AT g e T A AN R A 1) o
T LR S %
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