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Fingerprint Analysis of Ophioglossum by HPLC
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[ Abstract | Objective: To establish the HPLC fingerprints of Ophioglossum pedunculosum, O. wvulgatum
and 0. thermal of O. and provide basis for its quality evaluation. Method: HPLC method was used on Waters
Xbridget column (4.6 mm x 250 mm, 5 pm) with the mobile phase of methanol (A) -0.3% methanoic acid
solution (B) for gradient elution. The flow rate was 1.0 mL +min 'and the column temperature was 40 °C. The
detection wavelength was set at 260 nm, and the injection volume was 10 L. The fingerprints of Ophioglossum
were analyzed by cluster analysis, similarity comparative analysis and principal component analysis. Result;
Fifteen batches of Ophioglossum were classified into three kinds, and 14 main common peaks were identified in the
fingerprints. The genetic relationship of 0. wulgatum and O. thermal was close to each other, while far away from
0. pedunculosum. Four control substances including ophioglonol, 3-0-methylquercetin, ophioglonol4’-0-8-D-
glucopyranoside, and 3-O-methylquercetin7-0-B-D-glucopyranosyl-4'-0-B-D-glucopyranoside can be served as
chemotaxonomy tags for distinguishing the above three kinds. Conclusion: The establishment of HPLC fingerprint
of Ophioglossum provides a reference method for quality control and species identification of its original plants.
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Table 1 Sources of Ophioglossum Spp.
No. P 7= SRAEH No. He U5t 7= 3 RAEH W)
S1 B MR N B AR E 2014-07 59 B IR AN B JUPEE M 2014-08
S2 B 2K /N i FM SR 201407 S10 LR /N e P4 )] iy 351 2014-07
S3 B IR /N Wb T 2014-09 SI1 iR /N2 P 1] 43 BH 201408
S4 B R 2K /N RE Py JE L 2014-08 S12 4K /N B 7 201409
S5 BRI R /N B IR T 2014-07 S13 AR/ IR E M 2014-07
S6 A I SR /N g A 2014-08 S14 DS iRV “HEY 2014-07
S7 B MR /N B Va1 S KA 2014-07 S15 DSV =R 2014-09
S8 e W 2K /N R e A Ui 2014-07

2 AEE5ER g, 7P 75% W EEE W 150 mLL, 80 °C #[m] it 42

2.1 a4 & Waters Xbridget C,, f0 i 4% (4.6
mm X 250 mm,5 pm) K PE 4 260 nm, 3 3 A7 H
B (A)-0.3% W R /K (B) B FE ¥ (0 ~ 30 min,
10% ~50% A;30 ~ 50 min,50% ~80% A;50 ~ 60
min, 80% ~100% A;100% A {£3% 10 min) , #: & 40
C,¥%#E 1.0 mL-min ", #EFER 10 pL,

2.2 XMW A R AREL 3-0-H HuA e R
7-0-B-D-j % B -4 -0-B-D-F HEFE 1 1.5 mg, /R
/NFETE 2.0 mg,3-0-H 5EM 2 3 1.5 mg AU R /N
i 4'-0-B-D-# & B H 1.5 mg & 10 mL &,
50% FP P A 2 5 RS e R B R EE 4 IR 0. 15,
0.20,0.15,0. 15 g- L~ " AR & % IR 54
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Fig.1 HPLC fingerprint chromatograms of Ophioglossum Spp.
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Table 2 Similarities for 15 batches of samples
Ik S1 S2 S3 S4 S5 S6 S7 S8 S9 S10 S11 S12 S13 S14 S15 R
S1 1.00  0.97 0.94 0.99 0.96 0.94 0.99 .87 0.94 0.59 0.71 0.63 0.60 0.44 0.50 0.97
52 0.97 1.00  0.98 0.96 0.96 0.99 0.97 .74 0.88 0.68 0.78 0.72  0.70 0.46 0.52 0.99
S3 0.94  0.98 1.00  0.93 0.98 0.98 0.94 .70 0.89 0.69 0.78 0.73 0.71 0.45 0.51 0.98
S4 0.99 0.96 0.93 1.00 0.96 0.94 0.99 .87 0.94 0.57 0.70 0.62 0.59 0.43 0.49 0.97
S5 0.96 0.96 0.98 0.96 1.00 0.94 0.96 .80  0.96 0.59 0.71 0.64 0.60 0.41 0. 46 0.98
S6 0.94 0.99 0.98 0.94 0.94 1.00  0.94 .68 0.84 0.72 0.81 0.75 0.74 0.46 0.53 0.98
S7 0.99 0.97 0.94 0.99 0.96 0.94 1. 00 .85 0.93 0.60 0.71 0.64 0.62 0.47 0.53 0.97
S8 0.87 0.74 0.70 0.87 0.80 0.68 0.85 .00 0.92 0.26 0.42 0.35 0.32  0.33 0.38 0.77
S9 0.94 0.88 0.8 0.94 0.96 0.84 0.93 .92 1.00 0.44 0.59 0.51 0. 47 0.38 0.42 0.91
S10 0.59 0.68 0.69 0.57 0.59 0.72 0. 60 .26 0.44 1.00  0.94 0.77 0. 81 0.61 0. 65 0. 66
S11 0.71 0.78 0.78 0.70 0.71 0. 81 0.71 .42 0.59 0.94 1.00 0.79 0.80 0.66 0.70 0.77
S12 0.63 0.72  0.73 0.62 0.64 0.75 0. 64 .35 0.51 0.77 0.79 1.00  0.95 0.56  0.70 0.70
S13 0.60 0.70 0.71 0.59 0.60 0.74 0.62 .32 0.47 0.81 0.80 0.95 1.00  0.58 0.73 0.69
S14 0.44 0.46 0.45 0.43 0.41 0.46  0.47 .33 0.38 0.61 0.66 0.56 0.58 1.00  0.95 0.47
S15 0.50 0.52 0.51 0. 49 0.46 0.53 0.53 .38 0.42  0.65 0.70 0.70 0.73 0.95 1. 00 0.54
R 0.97 0.99 0.98 0.97 0.98 0.98 0.97 L77 0.91 0.66 0.77 0.70  0.69 0.47 0.54 1. 00
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Fig.2 Hierachical cluster analysis of Ophioglossum Spp. samples
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2.6.3 TR LLSL ~S15 15 MRS 14 4
A U A X 0 T AR R &, SR SPPS 19. 0 Fj 4
17 F W53 (PCA) 43 A, — L3R I 3 A4S F iy, 0 T &
B 1, B /R /N EE R S8 Y DT Rk R AL AE 0. 521, H
ARE S TR R B0 > 0. 8, IR /NEL (1 BTk R Y >
0.7, %5 T EmM o 2 4R 3K 7K /N 1) BTk R £y >
0.6, k3, M= FEWMPERE, FTLRERES3
#4y 381 ~ 89, S10 ~ S13 Fil S14 ~ S15, 0] L X 43 3
A EX 3 2 2 (R AG AS [R) AR BE 0 B, D0 — ST
FEVFAE ) UL 3 A Ia] A N W) AR R Y 25 5, LI 3
*3 3MERSER

Table 3 Component matrix

No. 1 2 3

S1 0.943 -0.319 0. 041
S2 0.982 -0.103 -0.082
S3 0.983 -0.068 -0.099
S4 0.937 -0.326 0. 064
S5 0.952 -0.270 -0.047
S6 0.975 0. 005 -0.139
S7 0.947 -0.289 0. 084
S8 0.521 -0.702 0.371
S9 0.812 -0.542 0.175
S10 0.795 0.461 -0.246
S11 0.798 0.453 -0.195
S12 0.742 0. 555 -0.174
S13 0.723 0.591 -0.163
S14 0.352 0. 648 0. 629
S15 0.430 0.724 0.515

2.6.4 X IRAELCRE KX ST 6 9 gk
IR /N B4 A R JR /N B R 2 453 9 Sk b 2R /N e
ol A ST A BCIRL R R 5 0 IR A P R AT L R
£ 40 ~ 60 min, I3 3K IR/NFE LR N R 2 2 A4
W 9 ik i (15,18 508 ), HE Bk MO /N B 22 1
4 O EIE (15 ~ 18 S ) , WP 4. il X ke 4 4
Xt R A AR 3 Sl e AR T TR . R /N R R R
F4 PH—FHIRRBETIETR

Table 4 Relative contents of reference substances of Ophioglossum Spp.
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Fig.3 PCA analysis of Ophioglossum samples
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Fig.4 HPLC chromatograms of Ophioglossum samples and mixed

reference substances
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