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Determination of 10 phloroglucinol constituents in effective fraction of Dryopteris
fragrans with quantitative analysis of multi-components by single marker
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Abstract: Objective To establish quantitative analysis of multi-components with single marker (QAMS) for determination of 10
phloroglucinol contents in effective fraction of Dryopteris fragrans. Methods The relative correction factors of nine phloroglucinol
(aspidin PB, aspidin AB, flavaspidic acid BB, saroaspidin A, flavaspidic acid PB, disflavapidic acid PB, flavaspidic acid AB,
compound VI, and aspidinol B) were determined by HPLC method with the aspidinn BB as the internal standard, which were to
calculate the content of each. At the same time, external standard method (ESM) was used to determine the contents of 10
components in effective fraction, and the differences between the two methods were compared to verify the feasibility and accuracy
of QAMS method. Results The relative correction factor (RCF) was good. There was no significant difference between the
quantitative results with the two methods in the 12 batches of 10 phloroglucinols. Conclusion The established QAMS method can
be used for quantitative analysis of D. fragrans with aspidinn BB as the internal standard in the absence of reference substances, and
provided a reference for the multi-index quality evaluation in effective fraction of D. fragrans.
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BABSRAIPTEEEERT, BARRIR A5,
AR R E S AR S % BB, 5% PB. 41
7 AB. W4 DR BB, HIIETHA DR A B4 IR
PB. R 4% 50K PB. #4% 5K AB. Compound VI
gp S B9, Horh, WAL PB 5 Ea SR
PB A Xt [E S AR . E A R T I I B
—AEPmgE SR BB, 45551 A ABBAINZE YL
6% B BR 2008 (1 b, ELAR DL iR 36 () Bf 0 2 A
B S R 1) 2R =T 22 14 () B o WACAS T 9 N FH —
ZiFE, U4SE BB ANSY), IHESHEER
PB. #4153 AB. M4 SR BB, HAERA SR A,
4RI B 25 O PR AN AR AR IE R 7, LA E
JRA R — W 207 2 48 AR R =4 %, i
D)3 — 0 I R B e B
1 XFEERG

By LC-2030C & RO AH (B 1% A . 5 B
LC-2010CHT s AH a3k 4%, HZA Shimadzu
A#; BP211D ¥ RF, +hHa2z—, 18
Sartorius 23 7] ; {41 4 : Benetnach Cis £+ (250
mmX4.6 mm, 5 pm, NO: C981406083, NO:
C9815105651); Thermo (250 mmX4.6 mm, 5 um);
Phenomenex Cis £ (250 mmX4.6 mm, 5 pm);
SUPELCO Ascentis Phenyl (250 mmX4.6 mm, 5
um); KQ-300 AU A jEYeds B LT A5 A8 PR
NFE]D; PB-10 BRE 11 (4[] Sartorius A ).

4K BB, 45K PB. 4% AB. 4T
g BB. M4 DIR A, WA DK PB. Fi4 D
% PB. #4551 AB. Compound VI F1%1 5 B X
R BB AR 2R K 5 v 24 2 O = A 5
SRy B, S — ik R R 50
KT 98%. 12 HLIRFEBEERR AR H B RITLE HK
HEND,  EH I RV T ML R 2R 24 2 e TR AR AR e N
FEEERR Dryopteris fragrans (L.) Schott. FE €A
W, ACRRBAEK, HARRI Al
2 FEEHER
2.1 BYHERBF=EBHEARS L

FEER Y, A 10 f521 50% Lk,
FIEHE 2, FIR 24 h, HIFRBUR, REUKIZ
ZIM R 10 R4, MR ER, F 10% HRIER
W pH{HZ 1.5. 2 000 r/min &0 3 min, &.00J5
HPtuE, IANAEZGE 4 SRR A Ca (OH): it
BREITCHEYORE, 2 000 r/min 2.0 3 min, B
EIERL N 10%ERBRITE B L, FEE RIBT

FLE R 22K 7 RIS RGH AL
22 BRAIHIE
221 REXMESER HEERINSG S E BB, 4
L PB. 455 % AB. #4150 BB, HAEHAD
T A, 45 IR PB. a4 5L PB. 41 SR AB.
Compound VI F147% 51 B X /e 5 &dk &, I FH |
BT B E 3 )08 13.79. 10.58 8.11. 15.47. 7.08+
9.62. 6.93. 4.40. 14.04. 0.99 pg/mL A *THE
VAL PRE, T4 CCUKE R EECIRAE, &H, B
o, HUERIER, RIAR.
222 MHAREE  REEECE SR A RGRARE
A 20 mg, E 100 mL &=, IMAERFE, #@H
(I 300 W, i 40kHz, 20 ‘C) EFIMEM, HE
G, ERRZIE, BA, JE, HEREE, B
23 BIERGSRZERM

Byt LC-2030C m=i8tiAH (154, Benetnach Cis
B (250 mm X 4.6 mm, 5 um, NO: C9815105651);
MBI R EE- K- =% (500 © 500 :2, A) -HIEE
(B), BHFEWEML (0~20 min, 65%~40% A; 20~45
min, 40%~25% A; 45~60 min, 25%~15% A; 60~
65 min, 15%~5% A; 65~70 min, 5% A; 70~71 min,
5%~65% A; 71~76 min, 65% A); AFE 0.9
mL/min; Fif 40 °Cs Bl 290 nm. R 10 pL.
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Table 1 Results of linear equations of 10 phloroglucinols

D% EVEppE 2R VI /g =
#7153 BB Y=1848 074.828 0 X— 10 754.175 6 0.027 6~0.413 7 1.000 0
45 EK PB Y=1930555.588 0 X—7 443.634 4 0.0212~0.317 4 0.999 9
MR AB Y=1911507.398 0 X—1 128.2750 0.016 2~0.243 3 0.999 3
H4R E TR BB Y=2871961.740 0 X+3 535.275 6 0.030 9~0.464 1 0.999 8
HHAEE AR SR A Y=1980283.280 0 X—1 117.376 9 0.0142~0.212 4 0.999 9
W4 LT PB Y=2984197.050 0 X—4 148.666 9 0.0192~0.288 6 1.000 0
FHA L PB Y=2703 704.816 0 X+2224.116 9 0.013 9~0.207 9 0.999 7
WA SR AB Y=3 035 427.804 0 X+1 803.878 1 0.008 8~0.131 0 0.999 6
compound VI Y=1333870.103 0 X—975.328 8 0.028 1~0.421 0 1.000 0
5 B Y=5198341.7340 X—1 557.4850 0.002 0~0.297 6 0.999 8

242 REERE %R — 5 E R R
A0TSR 10 uL, % “2.37 TN ik sk 4t
HBEFE 6 UG, LS AN ik IGIE A, SRMADER
BB. %415 % PB. 45 % AB. 415 BB, HI%&
HHDIR A, 4R PB. B4 DR PB. T4
g AB. Compound VI 145 5 B )i [ 1 RSD
439N 0.663%- 0.923%- 0.707%- 0.588%- 0.486%-
0.665%+ 0.628%- 0.700%- 0.825%- 0.578%. #H
A (RN 3 FE AL

243 feEtkilse BRI, 2l T
#%J5 0. 3. 6+ 9. 12, 15h #EkE 10 uL, WEHD
% BB. #439% PB. 4% AB. #4535 BB, H
FWM IR A, W4 DR PB. R4 DL PB. 3
%5 5% AB.Compound VIFI45 5y B W [HI A ¥ RSD
2> 9N 0.909%. 1.641% . 1.781%. 1.503% -

1.328%- 1.384%- 1.644%- 1.596%- 0.882%- 0.711%.
Pt B S I VRAE 15 h WARE

244 HEMAE HBERNEMRESEERE
RERALIRE 6 43, B4 20 mg, % “2.227 WK
AT TS B VAR, 1% “2.37 BTt Sk Ak
FEDSE . 45540 % BB, 47 %% PB. 45 5% AB.
WL BB HIEHA SR A H4 LK PB. R
R PB. ¥ 4% 5. AB. Compound VI 1455
M B BB B ME 2 54 9.332% 5.078%-

5.258%- 8.590%- 4.056%- 7.280% 4.120%- 2.473%-
8.071%- 0.733%, RSD {5514 1.709%. 0.793%-
1.010%- 1.694%- 1.878%-2.052%- 1.617%- 2.026%-

1.530%- 1.528%. RIAFE M RIT.

2.4.5 NFEEICERRIE RS SR EL O ) A
BIRAE EBALIRE 10.0 mg, P47 6 43, BT 100 mL
I, N — € B RTR AT IR VAT, R VA
TR, & “2.37 DRI N T HPLC M52 .
LER T K BB 45 % PB. 45K AB. AT
% BB, HZEH4A LR AL 945 58 PB. 748 M
PB. #4715 AB. Compound VI 145 5} B -
BIE R AR IR 97.02% 97.75% . 100.44% .

100.33%- 101.39%. 101.93%. 96.47%- 99.74%.
99.38%-+ 99.55%, RSD fEHAKIKN 1.49%- 2.03%-
2.85%. 2.30%- 1.87%. 1.82%. 1.25%. 1.51%.

1.90%. 1.84%.

2.5 HEMKRERTF (O BHE

251 fHIIFE CRHAZ AROEE, B “22.17 i
TR A XTSI, % “2.37 TUN il AR RE
5. 10, 15. 20, 30 uL, PA4%5 % BB NNSY,

it 4 SR PB. 4% AB. 4 SIR BB.

HAEEEAE SR AL W4 5K PB. R4 S PB.

YRS AB. Compound VI f145 51y B [1] /, 458
W% 2.

252 THHMEFESE ARLIFEE [T HE LC-2010,
S LC-2030 m RS 248, Benetnach Cig
¥ (250 mmX 4.6 mm, 5pum, NO: C981406083,
NO: C9815105651) #AFIfE . M. pH A3
KXf fRIFEMm, SRS VWTH AR 3. S5 RIS
S RSD<<3.0%, RMTLEZEZER, 4RWNE4.
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R2 10 MEER=ERARTH f
Table 2 RCF of 10 phloroglucinols

BB !
£UE B Compound VI HM#AELEZAB REMILEPB HALMPB MHEERSAUMA HAIMBB HLFXAB HUEPB
5 0.3405 12828 05518 0.606 7 05794 0.864 6 0.5850 09177 09485
10 0.3517 13175 05581 0.6115 05984 0.8941 0.5979 09303 09346
15 0.3567 13536 05821 0.6467 0.6115 09143 06205 09348 09566
20 0.3453 13539 05872 06522 0.6099 09106 06221 09287 09496
30 0.3519 13720 0.6023 0.6629 06134 09256 06367 09671 09583
T 0.3492 13360 0.5763 0.636 0 0.6025 09018 06124 09357 09495
RSD/% 1.8149 26724 3.6397 39771 23545 26259 33772 19914 09864
=3 TAMSEEEIT
Table 3 Design table of durability test
& SNy FRFL B/ (mL-min™") MR/ C pH 18 WK /mm KI5
B LC-2010 BI15 0.90 40 2.4 290 1
Bl4 0.90 40 2.4 290 2
B LC-2030 BI15 0.90 40 2.4 290 3
Bl14 0.90 40 2.4 290 4
B15 0.85 40 2.4 290 5
B15 0.95 40 2.4 290 6
B15 0.90 35 2.4 290 7
B15 0.90 45 2.4 290 8
B15 0.90 40 22 290 9
B15 0.90 40 2.4 288 10
B15 0.90 40 2.4 292 11
B14-Benetnach C;5 (NO: C981406083); B15-Benetnach Cig (NO: C9815105651)
F4 TRAMSLIRNE
Table 4 Results of durability test
s i
5% B Compound VI HMALM AB REMALIMPB WAL PB HAEMMAIM A HAIMBB HU% AB HLEPB
1 0.3449 1.3552 0.620 5 0.700 6 0.5970 0.908 3 0.6302 08991 09305
2 0.346 4 1.338 1 0.6110 0.693 8 0.5955 0.9019 0.6222 08986  0.9297
3 0.353 4 1.360 0 0.592 1 0.665 3 0.6107 09173 0.6276 09500  0.9545
4 0.3532 13418 0.615 1 0.7059 0.585 4 0.893 2 0.624 4 08947 09379
5 0.3545 13628 0.622 4 0.693 7 0.601 8 09178 0.638 4 09305  0.9607
6 0.3553 1.360 0 0.625 1 0.692 4 0.598 4 0.915 4 0.638 4 09749 09487
7 0.3386 1.318 4 0.597 7 0.680 1 0.578 0 0.8758 0.6129 09294 09450
8 0.364 1 1.3653 0.6347 0.716 3 0.594 5 0.908 2 0.6352 09062 09274
9 0.3475 1.3152 0.606 9 0.687 1 0.5875 0.894 0 0.626 0 09245 09576
10 0.347 1 1.3473 0.6393 0.7356 0.6121 0.9337 0.650 4 09051 09746
11 0.3625 13531 0.5975 0.6773 0.5702 0.8639 0.605 8 09127 09323
FEME 03516 1.3470 06148 0.695 3 0.593 8 0.9027 0.628 3 09205 09454

RSD/% 2.1648 1.276 0 25073 2.7828 2.1405 22220 1.9797 2.688 9 1.6211
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253 FRrMA ke A A F R
SRS AL TR 525 T 2K BB (Ll IR AR
TREAISE], X B AR 7 BEAT SE AL, SRR AR 3.
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WIS 40 53K BB I OR B IS 1ALV SRR AR 4L o AR
DREAISIE], AT AR E A BRI ZE 20 R e i U
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3 IRE B WD 4550 B A R SR A TS

10 L, SEFEIE, AROGE 12 #ERE . 23R
HbRE RN — I 22 VRV T LA 5 R A G AR E
4K PB. 40K AB. W4 DR BB, M
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Table 5 Relative retention time of each compound

o AR CR B[R]
i 45 B Compound VI #4158 AB FHEAELIRPB H4ALMKPB HAEAERALMRA EHIMRBB HLEKAB 45% PB
1 0.251 0.268 0.390 0.454 0.471 0.517 0.534 0.725 0.925
2 0.249 0.264 0.398 0.460 0.477 0.521 0.540 0.727 0.926
3 0.244 0.266 0.380 0.442 0.457 0.501 0.517 0.740 0.929
4 0.249 0.266 0.394 0.454 0.471 0.515 0.533 0.733 0.927
5 0.252 0.273 0.386 0.447 0.462 0.506 0.522 0.744 0.931
6 0.239 0.261 0.377 0.440 0.455 0.499 0.514 0.738 0.928
7 0.254 0272 0.396 0.455 0.472 0.516 0.535 0.739 0.931
8 0.248 0.266 0.377 0.444 0.459 0.507 0.521 0.722 0.922
9 0.231 0.257 0.365 0.426 0.440 0.482 0.497 0.749 0.932
10 0.251 0.270 0.387 0.450 0.466 0.510 0.527 0.731 0.927
1 0.251 0.270 0.387 0.450 0.466 0.510 0.527 0.731 0.927
FHE0.247 0.267 0.385 0.448 0.463 0.508 0.524 0.735 0.928
RSD/%  2.711 1.796 2.504 2.104 2252 2.176 2310 1.122 0312
#z6 —MBEESIMREENENTHERESHMNEE=—BLRIHRETE n=3)

Table 6 Contents of phloroglucinol derivatives in effective fraction of D. fragrans by QAMS and external standard method (n = 3)

itk e &k

M5E B Compound VI H41 %R AB 4L PB M4 UM PB HAEMA UM A HAUMBB 9K AB 415K PB 4% BB

1 s 0.921 12.208 1.820 3.185
=ML 0.920 12.050 1.782 3122
2 HME 1.030 13.700 2.056 3.596
—WZF 1.029 13.523 2,014 3.524
3 AME 0.986 13.067 1.999 3485
—MZF 0985 12.897 1.958 3415
4 HMF 0.386 11.798 1.887 4489
—WZF 0385 11.659 1.851 4405
5 AMr 0.341 11.435 1.611 3.856
=ML 0340 11.303 1.581 3.785
6 AMr 0370 11.960 1.591 3.853
—MLFE 0369 11.818 1.561 3780
7 SME 0.406 12.839 1.612 3.867
=ML 0405 12.688 1.581 3.794
8 AMr 0416 12.704 1.554 3.704
—MLFE 0415 12558 1.525 3.635
9 Az 0.770 7.119 2.574 4618
—WZE 0774 7.080 2.544 4,565
10 4Mx 0.742 10.466 2453 4366
—WZF  0.745 10.407 2423 4314
11 4Ms 0.648 11.655 2492 4,081
—MLT  0.648 11.532 2446 4.008
12 4M5 0.640 11.613 2478 4,045
=ML 0.639 11.489 2432 3.973

T 5%
6.708 5.087 11.309 3.283 3222 4201
6.647 5.027 11.098 3242 3216
7.568 5.738 12752 3.647 3.631 4.705
7.500 5.671 12.514 3.602 3.624
7.345 5.537 12.363 3.516 3478 4.567
1278 5471 12.132 3472 3.470
7.906 7.363 13.937 3.131 3.447 4422
7.844 7.286 13.695 3.096 3.441
6.777 6.329 11.945 2717 2979 3712
6.725 6.264 11.740 2.687 2974
6.781 6.342 11.984 2738 2971 3.805
6.728 6.275 11.774 2.706 2.966
6.799 6.371 12.010 2717 3.015 3.871
6.746 6.304 11.800 2.686 3.009
6.495 6.096 11.389 2.564 2.763 3.544
6.446 6.034 11.194 2535 2758
9.332 7278 15.406 3.146 3.137 3718
9.319 7.249 15.245 3.129 3.137
8.781 6.862 14.450 2977 2.976 3.576
8.765 6.832 14.293 2.960 2.975
8.145 6.180 13.160 2542 2463 2974
8.092 6.122 12.945 2516 2.460
8.072 6.083 13.057 2495 2456 2.939
8.020 6.026 12.843 2469 2453
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