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Evaluation of Cultivated Fici Simplicissimae Radix and Wild Fici Simplicissimae Radix by

Fingerprints and Chemometrics
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Abstract: Objective To establish a high — performance liquid chromatography (HPLC) fingerprints of Fici Simplicissimae Radix,and
to determine the biomarkers for quality differences between wild Fici Simplicissimae Radix and cultivated Fici Simplicissimae Radix
by fingerprint and chemometrics. Methods The chromatographic column was Hypersil ODS2 column (250 mm X 4.6 mm,5 wm),
the mobile phase was acetonitrile — water (gradient elution) ,the flow rate was 1.0 mL/ min,the detection wavelength was 320 nm,
the column temperature was 30 °C, and the injection volume was 20 pL. The samples of 10 batches of cultivated Fici
Simplicissimae Radix and 21 batches of wild Fici Simplicissimae Radix were analyzed to establish HPLC fingerprints. The Similarity
Evaluation System of Chromatographic Fingerprint of Traditional Chinese Medicine (2004A) was used to evaluate the similarity and
identify the common peak. The common peak was identified by comparison of reference substances, and the quality and control
methods of wild Fici Simplicissimae Radix and cultivated Fici Simplicissimae Radix were analyzed and evaluated by fingerprints
and chemometrics. Results The HPLC fingerprints of 31 batches of Fici Simplicissimae Radix samples were established, with a
total of 19 common peaks calibrated. The common pattern of 10 batches of cultivated Fici Simplicissimae Radix was taken as the
standard fingerprint of Fici Simplicissimae Radix,and three different components were identified by the reference substance,namely
psoralen, apigenin and 5 — methoxypsoralen. With the common pattern of cultivated Fici Simplicissimae Radix as the reference
chromatograms, the similarities of 10 batches of cultivated Fici Simplicissimae Radix and 21 batches of wild Fici Simplicissimae
Radix were 0.847 —0.947 and 0.503 - 0. 594, respectively. According to cluster analysis and principal component analysis (PCA),
31 batches of Fici Simplicissimae Radix were divided into cultivated Fici Simplicissimae Radix and wild Fici Simplicissimae Radix.
Six differential markers were screened by partial least square — discriminant analysis (OPLS — DA) , and three different components
were identified by the reference substance, including psoralen, apigenin and 5 - methoxypsoralen. The content of apigenin in

cultivated Fici Simplicissimae Radix was 0.007 7 g per 100 g of medicinal herbs,which was significantly higher than 0.000 8 g

*EEWE: S A4 FEZGAAFR A [20201404]; 7 & 4 A& T AR50 B [2021S]XM025 ],
F—1EE M IE, &, MR L, R T @A a5 shaih i, (b F154)386361799@qq. com.
CEBEEE T A, KRR RS @A oS R A, (8455 ) kexuehong@126. com,

63



HFRE
Pharmacy Articles

¥ %

China Pharmaceuticals

2023 4F 10 H 5 H %5 32 &5 19 1
Vol. 32,No. 19, October 5,2023

of wild Fici Simplicissimae Radix. Conclusion

The established fingerprints are reasonable, effective and accurate. When the

fingerprinas are combined with chemometrics analysis methods, the characterization information of Fici Simplicissimae Radix is more

comprehensive,,which can provide a reference for the quality control and evaluation of Fici Simplicissimae Radix.

Key words:Fici Simplicissimae Radix;cultivation;wild; HPLC; fingerprints ; chemometrics ; quality evaluation
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Tab.1 Sample information of cultivated Fici Simplicissimae

Radix and wild Fici Simplicissimae Radix
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A. Test solution of Cultivate Fici Simplicissimae Radix B. Test solution of
Wild Fici Simplicissimae Radix C. Mixed reference solution

Fig.1 HPLC chromatograms of the test solution and mixed refer-

ence solution of Fici Simplicissimae Radix
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A. Cultivated Fici Simplicissimae Radix (sample numbers S22-S31)
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B. Wild Fici Simplicissimae Radix (sample numbers S1-S21)
Fig.2 HPLC overlay fingerprints of cultivated Fici Simplicissimae
Radix and wild Fici Simplicissimae Radix
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Fig.3 Reference chromatogram of wild Fici Simplicissimae Radix
(sample number M1) and cultivated Fici Simplicissimae Radix

(sample number M2)
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Tab.2 Similarity of HPLC fingerprints of cultivated Fici Simplicissimae Radix and wild Fici Simplicissimae Radix

BE ORFAME  SERERARXANE | 85 ARAME  BEAEAARARNE | 55 RERNE  HEELARAANE | 4% NERNE  SEEEAEAANE
S 0.993 0.540 39 0.991 0.503 S17 0.993 0. 566 825 0.929 0.929
S2 0.991 0.542 S10 0.995 0. 564 S18 0.991 0.564 826 0.917 0.917
S3 0.991 0.518 M 0.995 0.559 S19 0.914 0.519 827 0.901 0.901
S4 0.993 0.515 S12 0.989 0.594 520 0.996 0.536 528 0.944 0.944
S5 0.997 0.510 S13 0.991 0.518 S21 0.995 0.535 829 0.933 0.933
S6 0.998 0. 546 S14 0.982 0.542 S22 0.940 0.940 S30 0. 847 0. 847
S7 0.993 0.510 S15 0.983 0. 560 S23 0.852 0.852 S31 0.947 0.947
S8 0.996 0.524 S16 0.986 0. 541 S24 0.893 0.893

2.5 WEHEFS g
HCA s 5 I o 25 0% 45 50 P61 0% A1 {002 37 I 28 5 (24 SH
(2004A J5 ) 104t 15 T A5 BAk-5 21 HEEF A= FiAG B0k i i
45 S0 PR 7 AL B0, BI04 HPLC 633 W08 068 ) L4 S
(RS BURHE ) R FH TBM SPSS Statistics 26 48124k i j_
K5 R R W TR BT HC A, ZEA5 8 31 HE TR .
BRRES AR RS PR 13 SR RV IR 22) Jo A BRAG 19 wEn
3 4 02T Y, ALK G B 88 77 o TR et T
AR R 2 5 AR BRI (L ORI 2 31 2 il LS
) 361 31 IS EERE R HCA T (0 4) I i 1;{3__1‘
IN R RS 25 B R G 2SI 31 o
BER TR N PR, 405 M ST - S21 (M I FiH5 (iratiiy
Bl ) FORE S O — 28 25y S22 — S31 (X4 g 5 T 48 T S —
B BORE AR — 28 Y FHE 1, 25 ST - 83 Ed4 #HESHERIEERGHMERNERBEESTRKE

(7 b A T 7 342 L) R SRl — 28 S5 R S22.830.,
S31 (A& A b ) BUAE i SR — 28 5 Yl FUE Ry 216, G
504 823,526, S28 (il Ak it L) AR il SRl — 28 IR
45 A AR, A AT R R B A6 Bk S A AR bk
2 ER R X 53, I REAE A R B AR 7 i SOAS TRk R n T
WA TIX 47

PCA: R SIMCA — P14. 0 5407, DL 10tk 85 T
FREMS 21 HLEFAE HAE BHRER S Y 19 AN A 6 A 0 1

66

Fig. 4 Dendrogram of hierarchical cluster analysis of cultivated

Fici Simplicissimae Radix and wild Fici Simplicissimae Radix
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Fig.5 Scattered plots of PCA of cultivated Fici Simplicissimae

Radix and wild Fici Simplicissimae Radix
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Radix and wild Fici Simplicissimae Radix
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Tab.3 Results of the linear relation test of psoralen,apigenin

and 5 — methoxypsoralen
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F4 MEDNKRELER(n=6)

Tab.4 Results of the recovery test(n =6)

BHz Hab 2 (pg) A (pg)

MEZ(pg)

B (%)

(g) A B C A B C A

B C A B C A B C A B C

0.1045 76,6321 5.8090 15.1040 76.6400 5.8100 15.1200 153.1391
0.1005 73.2682 5.5192 15.7013 76.6300 5.8400 15.1400 149.1732
0.0056 77.5243 5.3474 16,4482 76.6200 5.8200 15.1100 153.1234
0.1030 712021 5.6063 16.3403 76.6400 5.8300 15.1300 148.5353
0.0974 68.4183 5.4101 14.9084 76.6300 5.8000 15.1200 144.3211
0.1040 71692 5.6411 16.5961 76.6200 5.8100 15.1400 147.9770

11.568 2
11.4973
11.2921
11.2873
11.076 4
11.5835

99.13
102.36
102. 14

97.44

97.69
102.28

100. 20
99.29
99.87
96.78
98.47
98.18

30.254 8
30.7342
31,5381
30.9836
29.7976
31.4598

99.83
99.05
98.67
100. 90
99. 05
99.55

99.51 100.18 98.80 0.80 2.35 1.27

EAAAERREBAFEE,CHS - FAKAERE.

Note:A,B and C refer to psoralen,apigenin and 5 — methoxypsoralen,respectively.

x5

HIESHEREERPIMESTSEBNELSR (g/100g,n =3)

Tab.5 Results of the content determination of the three components in cultivated Fici Simplicissimae Radix and wild Fici Simplicissimae
Radix (g/100 g,n =3)

. FA S ‘ 54 5 , BEH
By — - B — - By — -
MEREE FEE S-TARAMERE iMEEE FEE S-TRAAAMEKE iMEREE FEE S-TARAMERE

Sl 0.0766  0.0058 0.0151 S12 0.1122  0.0005 0.000 1 $20.0521  0.0008 0.0135
2 0.0629  0.0159 0.009 6 S13 0.072 1 0.047 1 0.000 4 S23 0.0354  0.0007 0. 0068
$3 0 0.0672  0.0130 0.009 3 S14 0.1168  0.0180 0.0201 $240.1438  0.0003 0.0530
S4 0.0497  0.0035 0.0256 SIS 0.1492  0.0033 0.0196 825 0.1048  0.0001 0.0378
S5 0.0416  0.0047 0.0255 S16 0.1339  0.0001 0.028 8 S26 0.0667  0.0004 0.0172
S6 0.0464  0.0027 0.0349 S17 0.124 1 0.0003 0.0002 S27 0.2519  0.0004 0.0002
S7 0.0284  0.0040 0.0175 SI8 0.1232  0.0078 0.0225 S28 0.0563  0.0009 0.000 1
S8 0.0677  0.0100 0.008 4 S19 0.0437  0.0031 0.0331 S29 0.0453  0.0008 0.0234
S9 0.0292  0.0057 0.0135 S20 0.0935  0.0013 0.0257 S30 0.0478  0.0021 0.0221
S10 0.1223  0.0040 0.0573 S21 0.0987  0.0072 0.0222 S31 0.1173  0.001 6 0.046 3
Si1 0.2365  0.0040 0.0923 X 0.0903  0.0077 0.0229 X 0.092 1 0.000 8 0.0220

F 0. 84, F B 45 Ak 5 HL 45 B 11k 27 1l oy Fob 2 R
JF AR o 21 FHk 7 A 48 B AL EE KT 0. 6, KW LL
3 AR BAAE SURIE R A B AR A RIX AR T
16 BHE S B A AR Bk
3.2 KRR

TR g 43 EE I - K O - KRR B
A R R A7 45 P PR I R RER &5 SR AE U 2 — kA3 3
T8 SO P BB 55 o8 5 M0k = B I 4 5 T A B A
SRR LR A A TR AR 48 SURIE B | i — 2P PR B
TR Y AT E M 2R 230,250,270, 320 nm 1E S
M G R T AR AN s R ER 5 h
%8 E T 320 nm PR AN IE , (IS IE SR E &
WA 22 [) 3 g B A, FE R T AR
3.3 SENTEIERE T IERE

e & 7w, VIPEHE T A 3 08 5 4430 R 3k
F(E15) AMIAEZE (15 13) 5 - HAEAME IR (1% 16),
AR B R EAYR S HANE IR R SRR FHUR
T T oy L4 - 10 AR Y 45 R R 10 LA B 1 AR
Bk 3 R Ak A= B3 17 18 5 8 43 5 D B 100 g 2541

68

0. 090 3,0. 007 7,0. 022 9 g, Ifif 21 H#LEF A= F. 45 EHE Y
Y8 143508 5 100 g 254 75 0. 092 1, 0. 000 8, 0. 022
0 go AR K AR BRI TR R S =W W TR A TR £
Bk, SEGHA AR I R Y AR A DG il A
FARERMEN 34 B AT & i
3.4 FHiEFEH

AW 5T R FH A8 SR 1S 45 A A AT s T A
FrAE AL 200 R B H A4S Bk S B AE AR BARE
By PRI oz ] A A Ak 22 5 HC A FIPCA &5
BEAR—F, H 5 SEBRARAT , R WA 5% v g sr (9 1HU0)
BB G B AT AT, AR O odE Bk B DR
WA AL PR 25 0 BURE 19 J R AR BIF ST 25 SR AN BE S 21X
R T AR TE B S B A AR B B 25 R,
IV i e 2 /I NE25 % = ST <R (N R e W= X | LTI URZN
NG, AR e L 58 1Bk
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(1] % #,kE4H . % dAEM.
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db K A S R R AL

BIEMZH AR EEI LA ET R[]



