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[ Abstract ]

components in Taraxaci Herba, and establish the correlation analysis of quality characterization of its phenolic

Objective; To establish the method of quantitative determination for phenolic characteristic

characteristic spectrum. Evaluation mode of correlation analysis was used to evaluate the quality of Taraxaci Herba
pieces effectively and accurately. Method: HPLC was used to determine the contents of characteristic components
in 15 batches of Taraxaci Herba pieces, including protocatechuic acid, monoacyl tartaric acid, chlorogenic acid,
caffeic acid, p-coumaric acid, isochlorogenic acid A, cichoric acid, galuteolin and luteolin. The phenolic
characteristic spectrum of Taraxaci Herba pieces was established. The quality of 15 batches of Taraxaci Herba
pieces were characterized based on the number and chemical type of peaks in characteristic spectrum. The quantity
of 15 batches of Taraxaci Herba pieces was represented based on the content and peaks area of characteristic
components [ protocatechuic acid, monoacyl tartaric acid, chlorogenic acid, caffeic acid, p-coumaric acid,
isochlorogenic acid A, cichoric acid, galuteolin, luteolin, phenolic acids ( characterized by caffeic acid) and
flavonoids ( characterized by luteolin) ] in characteristic spectrum. Correlation analysis of quality and quantity of
Taraxaci Herba pieces was then performed based on reference pieces. Result: The characteristic components of
Taraxaci Herba pieces had a good linear relationship and the methodological investigation were in accordance with
the quantitative requirements. As the reference substance, characteristic spectrum of batch 1 contained 14
characteristic peaks (10 peaks of phenolic acids and 4 peaks of flavonoids ), which all appeared on the
chromatograms of 15 batches of Taraxaci Herba pieces. Taking the evaluation mode of quality characterization and
correlation analysis, S3, S14, S4, S6, S9, SI12 pieces contained higher effective characteristic components,
while S10, S6, S12, S7, S2 pieces had higher relevance with the reference piece. Consolidated quality
characterization and correlation analysis, the quality of S6, S12, S3, S10, S1 were excellent. Conclusion; The
established HPLC for determining the contents of characteristic components of Taraxaci Herba is simple and
accurate. The mode for the quality characterization and correlation analysis of phenolic characteristic spectrum can
be used to analyze the quality and application effectiveness of Taraxaci Herba pieces, and it can effectively and
accurately evaluate the quality of this pieces.

[ Key words ] Taraxaci Herba; phenols; characteristic spectrum; quality evaluation; correlation

analysis; caffeic acid; flavonoids
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Fig. 1 HPLC chromatograms of Taraxaci Herba samples at

different detection wavelengths
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Table 1  Regression equations, correlation coefficients and linear

ranges of nine phenolic components in Taraxaci Herba

Ry mUE by r LA/ g

JFILZERE Y =4 416 269.39X -1 679.18  0.999 6 0.000 37 ~0.014 8

mEE Y =2 298 558.62X —69 309.71 0.999 8 0.072 0 ~2.880 0
TS A R
L5 R Y =2 869 639.28X —13 221.58 0.999 5 0.009 8 ~0.390 7
S Y =5 366 389.56X —14 125.20 0.999 9 0.007 9 ~0.316 5
MG Y =7407 881.39X -4 355.64  0.9999 0.001 1~0.042 1
ARFREAF  Y=2711953.36X -5470.21  0.9999 0.0050~0.199 5
SEEERR A Y =3 475 765.37X -12 127.68  0.999 9 0.007 7 ~0.309 7
R Y =3922198.39X - 191 643.61 1.0000 0.150 4 ~6.017 8
AKREEEIZE Y =3 961 976.23X —47 780.63 0.999 8 0.013 9 ~0.554 1
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Fig.2 HPLC characteristic spectra of 15 batches of Taraxaci Herba

pieces
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K2 ETHERSRESEM IS HEQRRAENRIE

Table 2 Quantity representation of 15 batches of Taraxaci Herba pieces based on contents of characteristic components %
pei guEm U g wEm RO RSEM A AER MEX KRS AREE
S1 0. 003 0.283 0.039 0.035 0. 004 0.034 0.587 1. 000 0.014 0.012 0. 047
S2 0. 002 0. 304 0.034 0.033 0. 006 0.024 0. 655 1.072 0.017 0.018 0. 056
S3 0. 001 0.339 0.072 0.037 0. 004 0. 049 0. 899 1.426 0.018 0.018 0. 065
S4 0. 002 0.321 0. 060 0.032 0. 003 0. 049 0.768 1.260 0.015 0.018 0. 060
S5 0. 002 0.230 0.036 0.042 0. 004 0.033 0. 497 0. 860 0. 008 0.021 0. 044
S6 0. 002 0. 306 0. 050 0.038 0. 004 0. 046 0.717 1. 182 0.016 0.019 0. 058
S7 0. 002 0.284 0.053 0.031 0. 004 0.034 0. 660 1.088 0.014 0.011 0. 047
S8 0.001 0.244 0. 045 0.025 0. 004 0.036 0. 596 0.971 0.012 0.017 0. 049
S9 0. 002 0.359 0. 050 0. 041 0. 006 0.032 0.592 1. 101 0. 025 0.051 0. 101
S10 0.003 0.222 0.030 0.033 0. 004 0.032 0.383 0.722 0. 007 0.013 0.036
S11 0. 002 0.264 0.037 0. 044 0. 004 0.033 0. 449 0. 848 0.010 0.018 0. 046
S12 0. 001 0.297 0. 053 0.036 0. 004 0.053 0. 650 1.116 0.014 0.015 0. 051
S13 0. 001 0. 180 0.039 0.022 0. 004 0. 041 0. 496 0. 795 0. 006 0. 020 0.035
S14 0.001 0. 344 0. 067 0.025 0. 004 0. 046 0. 909 1.417 0.017 0.015 0.061
S15 0. 003 0.316 0.032 0. 060 0. 004 0.018 0. 266 0.715 0.017 0.017 0. 050

K3 ETHEMSERREN 15 #HEARRFEHRAE

Table 3 Quantity representation of 15 batches of Taraxaci Herba pieces based on peak area of characteristic components

\ L R " " . " e s I - - RN

Fedh LA R T B s bR W EER R A HER B ORRET OKRER EEX
sl 55670 2530605 437 160 738107 128795 455261 9018905 13674541 146 694 147517 580 116
s2 31595 2729211 371597 686398 159026 319795 10081 683 14710262 182348 245037 701 513
S3 21596 3047198 808558 782614 123139 673 158 13907 009 19875197 185781 235686 839 996

S4 26 530 2 885 563 675 417 673 837 85 699 666 776 11 864 262 17 392 898 152 064 230 475 778 430
S5 33 207 2 044 497 400 037 896 036 116 649 452 797 7 606 919 11 886 646 80 089 290 895 555 864

S6 27 101 2 742 322 565270 791 688 111 187 621 618 11 072 314 16 352 194 166 263 245 697 734 634

S7 26 639 2 541 588 593 921 656 394 100 684 465 037 10 172 722 14 967 462 150 616 130 095 568 867
S8 23 417 2 177 166 504 403 513 241 116 079 485 286 9 171 263 13 412 557 130 110 222176 620 326
S9 34 315 3 235 240 561 410 869 928 159 998 427 303 9 109 404 14 785 580 266 503 754 101 1 368 111

S10 58 568 1 968 836 336 776 703 365 116 245 437 542 5 827 247 9 722 796 72 086 163 967 430 323
S11 37 095 2 360 493 413 150 939 085 106 399 441 180 6 859 615 11 446 303 107 137 243 015 571710
S12 21412 2 666 119 592 488 752783 124 597 722 020 10 008 462 15 341 160 142 809 197 539 634 486
S13 23 178 1 588 328 437 489 453 423 99 711 551 052 7 585 102 10 993 140 63 912 262 231 417 725
S14 20 453 3 101 854 751 767 524 284 101 626 623 525 14 096 094 19 669 820 175 600 182 994 786 739

S15 48 836 2 839 307 351 313 1 280 527 120 500 234 280 3978 532 9 197 567 181 068 222 168 610 443

fiE 15 HERA R AE oy e T AR SR B e T AR 5 A A R TER 2,3 AR AR Al A2 R R o3 o A T
I U Y R W R 0 TR AR B4 AR LU AL, LR S L, U A SRR ST g Bkl , 31 58 oAb At ok 45 45
2.3.5 ETFIRMEYOT MM HE MR AR CH > IR BTN 5 A ROR X RS 9 0
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x4 ETHERSSEEILEN 15 HFXRKFBHRE

Table 4 Quantity representation of 15 batches of Taraxaci Herba pieces based on relative ratio of content of characteristic components

Beah o FULKER PMHEBETN AR SR NEFER O RSERA 0 HER MR  ORBREH O OKBER O EEE

S1 0.093 8. 069 1.120 0.128
S2 0. 058 9.327 1. 027 0. 169
S3 0.035 9.132 1.929 0.116
S4 0. 050 10. 028 1. 872 0.095
S5 0. 047 5.422 0. 849 0. 096
S6 0.043 8. 146 1.343 0. 104
S7 0. 051 9. 091 1.693 0.113
S8 0. 058 9. 945 1. 836 0. 165
S9 0. 049 8.727 1.216 0.135
S10 0. 102 6. 632 0.912 0.122
S11 0. 049 5.951 0. 836 0.084
S12 0.037 8.327 1. 477 0.122
S13 0. 065 8.277 1.803 0. 161
S14 0. 050 13.751 2.657 0.143
S15 0. 047 5.245 0. 527 0.070

0.

0.

959 16.753 28.553 0. 400 0.352 1.353

732 20. 065 32.870 0.531 0. 566 1.719
. 328 24.211 38.412 0. 475 0.482 1.750
. 524 23.977 39.313 0.453 0.548 1. 874
. 789 11.723 20.311 0.186 0. 504 1.036
.214 19. 125 31.515 0.422 0. 493 1.538
. 099 21. 149 34.830 0.461 0.359 1. 499
. 456 24.291 39.578 0.509 0. 693 2.013
. 767 14. 395 26. 744 0. 609 1.229 2.443
. 968 11.478 21.615 0.214 0. 400 1.071
. 734 10. 121 19. 095 0.234 0.413 1.030
. 478 18.198 31.248 0.383 0.433 1. 420
. 860 22.757 36. 498 0.294 0. 898 1.595
. 823 36. 308 56.594 0. 665 0. 581 2.443
. 294 4. 407 11. 867 0.285 0.282 0. 834

x5 EBTHMERSETREILERN 15 #FQXRRFBHRE

Table 5 Quantity representation of 15 batches of Taraxaci Herba pieces based on relative ratio of peak area of characteristic components

G JFOLZRIER Aunmmemeiy AR 25K WEER FEERA O HER MRk ORBREH O OKBER O EEE

S1 0.075 3.429 0.592 0.174
S2 0. 046 3.976 0. 541 0.232
S3 0.028 3.894 1.033 0. 157
S4 0.039 4.282 1. 002 0.127
S5 0.037 2.282 0. 446 0.130
S6 0.034 3. 464 0.714 0. 140
S7 0.041 3.872 0.905 0.153
S8 0. 046 4.242 0.983 0.226
S9 0.039 3.719 0. 645 0.184
S10 0.083 2.799 0.479 0. 165
S11 0. 040 2.514 0. 440 0.113
S12 0.028 3.542 0.787 0. 166
S13 0.051 3.503 0. 965 0.220
S14 0.039 5.916 1.434 0.194
S15 0.038 2.217 0.274 0. 094

0.

0.

617 12.219 18.527 0. 199 0. 200 0.786

466 14. 688 21.431 0.266 0. 357 1.022
. 860 17.770 25.396 0.237 0. 301 1.073
. 990 17. 607 25.812 0.226 0. 342 1. 155
. 505 8.490 13.266 0.089 0. 325 0. 620
. 785 13.986 20. 655 0.210 0.310 0.928
. 708 15. 498 22.803 0.229 0.198 0. 867
. 946 17. 869 26.133 0.254 0.433 1. 209

491 10. 471 16. 996 0. 306 0. 867 1.573
. 622 8.285 13.823 0. 102 0.233 0.612
.470 7. 305 12. 189 0.114 0.259 0. 609
. 959 13.295 20. 379 0. 190 0.262 0. 843
215 16.729 24.245 0. 141 0.578 0.921
. 189 26. 886 37.517 0.335 0. 349 1.501
. 183 3.107 7.183 0. 141 0.173 0.477

T AR B A NS LR, WL 3

2.3.6 GHASEMFM KT hE 2,3 LKA
3 AR, 1S A2 B AR R A R A R o3 1Y AT 22
BR o UL IR S B KA 2224 2. 72 A, 6 it B i
KA 22 2 2. 86 435, & & B i T AR HE 2 24 O S10 >

S1>S15>S11 >89 >S5 >82>56 >S7 >S54 >88 >
S13 >S3 > S12 > S14; FLuHE k90 47 B2 7 & A K AH
2220 1.99 A We T AU KAH 2224 2. 04 i, & i S U
HARHEF N S9 > S14 > S3 >S4 > S15 >S6 > S2 >
S12 >S7 >S1 >S11 >S8 >S5 >S10 > S13; & 7R &

<17 -



55 24 %55 16 ] FEXEFFFRE Vol. 24, No. 16
2018 4£ 8 H Chinese Journal of Experimental Traditional Medical Formulae Aug. ,2018
. s S10 > S1 > S7; ¥l 28 7 i fe KAH 2229 2. 89 %, Wt 1
¥ i A A 22 24 3. 28 %, & REHEF 9 S9 > 83 > S14 >
=, e 51 $4>86>S2>512>815>S8 >S1 >S7 >S11 >S5 >
x RS S6
r f\ WY = == S10 > S13, g 1/ 1 A S9 >8S3 >S14 >S54 >S6 >
§ || eedidy % 1B
ol X +§?0 S2 > S12 > S8 > S15 > S1 > S11 > S7 > S5 >
"ABCDEFGHI J K 'gg S10 >S13,
) Sia 555 5L 8 T T 9 PR S R 143 B H 2 80 143
< S15 _ ,
g, i W T AR PEAT 5 i, BE S S3, 814, 84,86, 812,
by . N JESEN N 8
' 2 N X S9,S7 gy 5 BT B R SRR AR AR A3 B 2 R B 4y
= 11 &= //;‘?%i’/,‘jlj":j}\a = T =) >
e S = ZAR M) T AR AT 5, FE AL S9, 83,814,584, 86,
0

'‘ABCDEFGHTI J K
AL JFULZETR 5 B S0 EBE I 47 R 5 C. 2R JRLAR 5 D. BINERR s E. 0F 7 1R 5
F.RGRMR AC AR H. By I KRR ;T KRR B R K. 3
[{IES
B3 15 #EARRASHEMRSTHEXRE S BB IEER
Fig.3 Relative contents and relative peak areas of characteristic

ingredients in 15 batches of Taraxaci Herba pieces

R ORAH 222 2. 35 £, i T AR R AH 22 29 2. 40 f%,
B M T AR HEFF S S3 > S14 >S4 > S7 > S12 >
S6 >89 >88 >S13 >S1 >811 >S5 >82 >S15 >S510;
W R 5 i e AR 22 2y 2. 77 A, e T AR B R AH 22 2
2.82 A%, & B Je e 1w AUHE 2 0 S15 > S11 > S5 >
S9 >86 >83 >S12 >S1 >510 >S2 >S54 >87 >S14 >
S8 > S13 5 X 7 TR & H Fe RAHZEZY 1. 82 A, e i X
IR ZEZ 1,87 A, % i S e i ARHE Y 8 SO >
S2 >S1 >S12 >S3 >S15 >S5 >S10 > S8 >S6 > S11 >
S14 >S7 > S13 > S4; &g JF iR A & & e KA E 2y
2. 98 fif, W TH AR RAH 25 29 3. 08 A, % 5 B U T A
HeF ¥k S11 >S3 >S13 >S1 >S4 >S15 >S6 >S7 >
S14 >S8 >S9 >S5 >S2 >S12 >S10; 3 &5 R & =
RAHZEZ 3. 42 A, W T AR B AR 2224 3. 54 %, & &
g AR HE ) 8 S14 > S3 >S4 >S6 >S7 >S2 >
S12 >S8 >S9 > S1 >S5 > S13 > S11 > S10 > S15; Wy
R 28 & B RO 22 2 1,99 A%, W T AR e RAH 22 2
2.16 1%, & HEHEF N S3 >S14 >S4 >S6 >S12 >S9 >
S7 >S2 >S1 >S8 >S5 >S11>813 >S10 > S15, W& 1A
FHEF S S3>S14 >84 >56 >S12>S87 >89 >S52 >
S1 >S8 >S5 >S11>8S13 >S10 >S15; REEHEHF & &
IR AHZE 2 3. 92 % W TR B R R AH 22 24 4. 17 %, %
AR Y S S9 > S3 >S82 >S15 > S14 >
S6 >S4 >57 >S1 >S12 >S8 >S11 >S5 >8510 >S13;
ARBRBR & R KA ZE 2y 4. 51 4% e T AR R AH 22
255,80 fi5, & & S W TH AR HE T ¥ 89 > 85 > 813 >
S6 >S2 > S11 >83 >S54 > S15 >S8 >S12 > S14 >
- 18 -

S2,S12 iy s L Wy 1R 2 AR B ) 288 R ik jl 0 2 2R
By e T A AT B i BE AL 3,514,584, 86,
S9,S12 & o FEAh S10 rp 2 ZORFAE 20 35 B | U6 T
B B OR #2300

HIZE 4,5 R, DIRE S ST A B ife  1H5 15 it
T SRR R REAE JSE 23 0 2 B R 5 A R AR
e TR ARUAH F LA -5 o AR 9 A X BE A B9 56
R o3 A, FCABARE &t 5 6 ME TR R A R O (E B9 P (B Y 22
L A & o (L 22 0 B DAy AR S 6 2 0 Al SC IR R M5 4
TR 2 H B FE A, B O Al SC I BE , 1k T 45 31 5C Bk
JE |, JHR WK R B P Y SR I, LR 6,7 4
Rk BURE i S10,S6,S12,87,82 5 HL 4K F it i 3R
i SR e i
2.3.7 WABERY R RALCER AT DL ERR
O L A 2 S B ME AR R T 8 28 R B R R
F 200 B L2 TR - B 0 e TR S A TR - D TR - W TR -
Xt BLR -5 4k R IR A -5 B R - R 2R - B R R
FRELE -5 (0.093:8.069:1.120:1.000: 0. 128
0.959:16.753:28.553:0.400:0.352:1.353), 47
DSORGB SRR 2R 5 R E O A, B
LA 55 R v RO T RGBT, QSR L R v AR T
A OCHR B o ZR45 70T, E i S10 5 B ELK T /Y

ot S HR A i 7 o
3 iFie

TR 30 X 9 2 T 0 4 B 2 B AR L A
it R U ] R AR BRI L0 SR A AT TR, 4
TR 50 fi5 i 70% H RS S 4RI h BT R AR
ME IR 4R IR sE 4 L 2 v A A I 9 R T 2 )
9 FiREAE B BEAT A R A, hy e A5 R AE AR 43
e R R L I8 K B R A BT 5% 5 1 4 T M ORI i 4
Gy g Sk 258 nm (JFELZS R ) , 308 nm (X} 7F 5
B2 ) ,322 nm (A0 E BT AR L 2k BRRR O E R L S
ZRIFEIR A MG E R ) , 347 nm (KRR R HR KR 5
).
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Table 6 Correlation characterization of contents of index components in 15 batches of Taraxaci Herba pieces

g L TR ew amam o, mem O AR g PRK R O
PN 0 A R iR A B A R EYi'e /% /%
S1 1. 000 1. 000 1. 000 1. 000 1. 000 1. 000 1. 000 1. 000 1. 000 1. 000 0 0 100. 00
S2 0.623 1. 156 0.917 1.318 0.763 1.198 1. 151 1.325 1.610 1.271 2.73 24.78 75.22
S3 0.383 1.132 1.723 0.904 1.384 1. 445 1. 345 1. 187 1.370 1.293 3.59 32. 66 67. 34
S4 0.538 1.243 1.672 0.740 1.588 1.431 1.377 1.132 1.558 1.386 4. 11 37.36 62. 64
S5 0.503 0.672 0.758 0.751 0. 822 0.700 0.711 0.465 1.433 0.766 3.29 29. 86 70. 14
S6 0. 468 1.010 1.199 0.810 1.266 1. 142 1.104 1. 054 1.403 1.137 2.03 18.49 81.51
S7 0.554 1.127 1.512 0. 885 1. 145 1.262 1.220 1.151 1.022 1.108 2.11 19.16 80. 84
S8 0.624 1.232 1. 639 1.290 1.518 1.450 1. 386 1.271 1.972 1. 488 4.62 42.03 57.97
S9 0.534 1. 082 1.086 1.050 0. 800 0. 859 0.937 1.521 3.494 1.806 4.91 44. 62 55.38
S10 1.101 0. 822 0.815 0.950 1. 009 0. 685 0.757 0.534 1.137 0.791 1.89 17.21 82.79
S11 0.534 0.738 0.747 0. 656 0.765 0. 604 0. 669 0.584 1.175 0.761 3.12 28.34 71. 66
S12 0. 395 1.032 1.319 0.950 1.541 1. 086 1. 094 0.956 1.232 1. 050 2.05 18.67 81.33
S13 0.697 1.026 1.610 1.257 1.939 1.358 1.278 0.734 2.554 1.179 4.77 43,37 56. 63
S14 0.539 1.704 2.373 1.112 1. 900 2.167 1.982 1. 663 1. 651 1. 806 7.82 71.08 28.92
S15 0.512 0. 650 0.470 0. 545 0. 306 0.263 0.416 0.712 0. 803 0.617 4.71 42.78 57.22

TE < OO P AR X 5 Bk 2 B O 1

KT IS HEHE LR PIERA IS E R B KB E RAE

Table 7 Correlation characterization of peak areas of index components in 15 batches of Taraxaci Herba pieces

FE i E$ %WWF S R ﬁi ﬁ? HER  WHIRE fg fﬁ HE 2 ﬁiﬁ R XA
XKig WAR A7, JRR A A R ESd /% /%
sl 1.000  1.000  1.000  1.000 1.000  1.000  1.000  1.000  1.000  1.000 0 0 100. 00
S2 0.610 1.160  0.914  1.328  0.755  1.202  1.157  1.337  1.786  1.300 2.99 27.18  72.82
S3 0.366  1.136  1.744  0.902  1.395  1.454  1.371  1.194  1.507  1.366 3.90  35.45  64.55
S4 0.522 1.249  1.692  0.729  1.604  1.441 1.393  1.135 1.711 1.470 4.45  40.42  59.58
S5 0.491  0.666  0.754  0.746  0.819  0.695 0.716  0.450  1.624  0.789 3.50  31.80  68.20
S6 0.454  1.010  1.206  0.805 1.273  1.145 1.115 1.057  1.553  1.181 2.28  20.73  79.27
S7 0.538  1.129  1.528  0.879  1.149  1.268  1.231 1.155  0.992  1.103 2.15 19.58  80.42
S8 0.605  1.237  1.659  1.296  1.533  1.462  1.411  1.276  2.166  1.538 4.97  45.21 54.79
9 0.523  1.085 1.090 1.054 0.796  0.857  0.917  1.541  4.337  2.001 6.01  54.68 45.32
S10 1.104  0.816 0.808 0.947 1.009 0.678 0.746  0.516  1.166  0.778 1.99  18.08  81.92
Si1 0.524 0.733  0.743  0.649 0.762  0.598  0.658  0.574  1.295  0.775 3.28  29.82  70.18
S12 0.377 1.033  1.329  0.949 1.555 1.088  1.100  0.955 1.313  1.072 2.21  20.09 79.91
S13 0.678  1.022  1.629  1.260 1.970  1.369  1.309  0.709  2.894  1.172 5.24  47.62  52.38
S14 0.517  1.726  2.421 1. 111 1.928  2.200 2.025 1.685 1.746  1.909 8.23  74.86 25.14
S15 0.506  0.647  0.463  0.539  0.297  0.254 0.388  0.711  0.868  0.607 4.72 42,91  57.09

YV <O R 9 AT 0 TR 1
AT T 15 AT 4R KBk A 22 SEAN 3 ] RE AL A SR MO E] 3 2 T 22 R U
AT P B B B R 22 S R RO ok BT LAY 120 im0y sUAE R, i T IR SR AR AR A R A 1S
PR BT 22 AR O, EFH R S B B i AN BERR A S G e B AR AR R
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