5523 55 13 ) FEXEAFFEHRE Vol. 23, No. 13
2017 47 A Chinese Journal of Experimental Traditional Medical Formulae Jul. ,2017

TIRAB SR JEE I M ik 1 T g REL B £ Dt

B, RE, AHR, ZAETT, RERE
(l. =P EFR PHFR, 29 650500;
2. = A REAFRE HAMBALI, LB 650200
3. 2 A EAFHRAR TR MEARB S, W 650200)

[(HE] B AR F R L IR 4 Fh8 AR o3, 256 IR 64 0GR B2 3 AT (GRA) Bk v H B 3P40 Iy vk, ik
JH 8 RO AR (035 2 U 58 = B 10 NS [F) 3t DX A SO R B AR M2 A 25 vb 2 S 25 00020 S B IR e 2 S i L JIE 9 A 2

TR & . BT GRA T4 PR 25 38 b W23 Bd , 7155 4 I 550 e 910 A X 2 25 ) 14 A XoF DG 306 4 DA 10 B2, x4 ot 2
TTea G TP o G55SR A WOR IBARE i 9 48 SO RT3, JF 00 5 th 4 b 2 B2 00 19 3 & o TE R IERE S 0 AR F G BB, 7E 0. 306 ~
0. 600, H 1 14 AHE G r, >0. 500,23 A£G r, <0. 400, 3% B RE 5 BT & 2 B A7 FE SR 22 5. KRELES BC 1 DH3 #l DHS (1 r,
532 0. 600 F1 0. 576 , Bt et o N[ K AE G r, B9FB(ETE 0. 325 ~ 0. 541, 88 PAE T r, 09T 3908 35 K, 02 3 S R 7K i
i, PR AL BRI — D PRI . S M XA v, B9 RSD 7E 4.4% ~11.9% , BB SR r, (89 RSD d /), K i B ol £
FE o B8 :GRA LS5 & 24845 B4 2 B 0 PPA 5 vk 18 BR AT, TR O IE A B A TN, O B IR T R R B o R e A 9
RALT ZH R

[x@giR] EEMH; KOXCBKRESIE; BREFM

[hE4SZES] R284.1 [aktRiRAE] A [XEHS] 1005-9903(2017)13-0066-08

[doi] 10.13422/j. enki. syfjx. 2017130066

[ M4 HRRMAE]  hitp://kns. cnki. net/kems/detail/11.3495. R. 20170324. 1446.082. html

[ HAREE] 2017-03-24  14:46

Quality Evaluation of Gentiana rigescens by Grey Relational Analysis Method
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[ Abstract | Objective: To determine the contents of four index components in Gentiana rigescens from
different sources, and establish a comprehensive method to evaluate the quality of G. rigescens based on grey
relational analysis (GRA). Method: The contents of loganic acid, swertiamarin, gentiopicroside and sweroside in
roots and rhizomes of fifty G. rigescens samples from ten different regions of Yunnan Province were detected by high
performance liquid chromatography. The relative correlation degree between reference sequence and each evaluation
unit sequence was calculated to evaluate the samples synthetically based on the data of index components. Result;
The fingerprints of G. rigescens samples were established, and the contents of the four main components were
determined. The relative correlation degree (r,) of all G. rigescens samples was between 0. 306 and 0. 600, and the

r, was above 0. 500 for 14 samples, and below 0. 400 for 23 samples, indicating that there were great differences in
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quality of samples. The r, was 0. 600 and 0. 576 respectively for DH3 and DHS5 from Dali Heqing, which showed
optimal quality. The average values of r, for the samples from different regions were between 0. 325 and 0. 541, and
the average value was maximum for Heqing samples, indicating that the overall quality of Heqing samples was
highest, which could be used as excellent resources for further research and extension. The RSD values of r, for
samples from different regions were between 4. 4% and 11. 9% . The RSD value of r; for Kunming Xundian samples
was minimum, indicating that Xundian samples had the most stable quality. Conclusion: The evaluation method

with combination of GRA method and multi-ingredient quantification was simple and comprehensive to evaluate the

quality of G. rigescens, and could provide references for the development and utilization of resources as well as

optimal resources screening.
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Table 1 Information of Gentianae Radix et Rhizoma samples

No. 7
NLI ~ NL5 REVTIN 22 3
DW1 ~DWS5 IR N 4 7Y B
DH1 ~ DH5 R BN A P B
DYI ~DYS PPl N=lIR=Y
CDI ~CD5 T MK B £
CNI ~ CN5 MM g 1 S
KS1 ~KS5 BT T 1 X
KX1 ~ KX5 IR AR
QM1 ~ QM5 ity 3 7 2 ol B
QZ1 ~ Q75 iy o7 T 0 A L
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Table 2 Linear relation, LOD and LOQ of loganic acid, swertiamarin, gentiopicroside and sweroside

% EEpy r LN g KR/ mg- 1! EAE R /mg-L !
S ER Y=7.012 x 10° X +42. 82 0.999 9 32.3 ~392.0 3.8 12.5
BT Y =8.213 x10°X +18.28 0.999 9 3.6 ~90. 4 1.4 4.8
Je AR $ Y =5.745 x10° X +192. 32 0.999 7 101.7 ~3 600. 0 50.9 169.5
EEhE Y =4.332 x10°X +6.37 0.999 9 1.8 ~117.6 1.2 4.0
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Fig. 1 HPLC fingerprints of 50 batches Gentianae Radix et

Rhizoma samples
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Table 3 Content of four main active components of Gentianae Radix et Rhizoma samples %

No. TR REFSER M Bl No. DETRR  RESGET MR EEh
NL1 0.527 0.084 5.194 0.097 CN1 0. 681 0.111 4.220 0.089
NL2 1.109 0.125 5.648 0. 126 CN2 0.973 0.153 4.323 0. 064
NL3 0. 891 0. 149 5.292 0. 090 CN3 0.327 0.114 4.149 0.070
NI4 0.983 0.128 5.115 0. 150 CN4 0.586 0.114 4.042 0.099
NL5 0.791 0. 085 4.705 0. 047 CN5 0.819 0.135 4.369 0. 164
DW1 0. 694 0.113 6.231 0.153 KS1 0.495 0. 037 3.143 0. 059
DW2 0.715 0. 105 5.623 0. 126 KS2 0. 604 0. 040 3.085 0. 067
DW3 0.928 0. 126 6.324 0. 100 KS3 1.133 0.039 3.208 0.063
DW4 0.471 0. 060 5.740 0.098 Ks4 0. 897 0.048 2. 696 0. 044
DW5 0.797 0.112 5.804 0.133 KS5 0.904 0.024 2.947 0.042
DH1 0.956 0.093 5.208 0.097 KX1 0. 841 0.093 3.608 0.058
DH2 1.256 0.110 5.230 0. 168 KX2 0. 840 0.076 3.631 0.061
DH3 1.614 0. 154 5.265 0.132 KX3 0. 882 0.075 3.711 0.056
DH4 0. 831 0.171 5.566 0. 081 KX4 0.909 0. 040 3.358 0. 065
DH5 0. 980 0. 189 5.358 0. 141 KX5 0. 642 0.058 3.943 0.062
DY1 0. 644 0.076 3. 066 0.404 QM1 0.386 0. 062 3.672 0.093
DY2 0.775 0. 056 2.699 0.238 QM2 0. 847 0. 081 3. 649 0.099
DY3 0. 653 0. 068 2.554 0.218 QM3 0.543 0. 064 3.543 0. 099
DY4 0.531 0.088 2.627 0.263 QM4 0. 688 0. 061 3.515 0. 094
DY5 0. 705 0.108 2.998 0. 381 QM5 0. 868 0.092 3.525 0.110
CD1 1.279 0.073 3.495 0.396 Q71 0. 425 0.074 3.450 0.037
CD2 1.331 0. 095 3.771 0.437 Q72 0.264 0.071 3. 669 0.055
CD3 0.943 0. 069 3.633 0. 346 QZ3 0.789 0.073 3.706 0. 066
Ch4 1.452 0.116 3.417 0.393 QZ4 0. 467 0. 107 3.630 0.081
CD5 1. 034 0. 048 3.522 0.474 QZ5 0.370 0. 067 3.756 0. 049
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Table 4 Correlation degrees of Gentianae Radix et Rhizoma samples according to optimal reference sequence

No.  IhERHME AT RMEEHE O HAH O CHRE No. DR BAREH RESH  HAH KIS
NL1 0.383 0. 442 0. 625 0.367 0. 454 CN1 0.420 0.516 0.473 0.362 0.443
NL2 0.572 0. 564 0.736 0. 386 0.564 CN2 0.513 0.697 0. 485 0. 347 0.511
NL3 0. 483 0.677 0. 646 0.363 0.542 CN3 0. 344 0.524 0. 464 0. 351 0. 421
NIL4 0.517 0.574 0. 609 0.403 0.526 CN4 0.396 0.524 0.452 0.368 0.435
NL5 0. 450 0. 443 0.538 0. 339 0. 442 CN5 0. 459 0. 603 0. 491 0.414 0. 492
DW1 0.423 0.522 0.953 0. 405 0.576 KS1 0.376 0.352 0.372 0. 345 0. 361
DW2 0.429 0. 496 0.729 0. 386 0.510 KS2 0. 400 0. 357 0. 368 0. 349 0.369
DW3 0. 496 0. 567 1.000 0. 369 0. 608 KS3 0.584 0.356 0.377 0. 347 0.416
DW4 0.371 0.391 0.763 0. 367 0.473 Ks4 0. 485 0.370 0. 342 0.337 0.383
DWS5 0.452 0.518 0.784 0.391 0.536 KS5 0. 487 0.333 0.358 0.336 0.379
DH1 0. 506 0. 462 0. 628 0.367 0.491 KX1 0. 466 0.462 0.410 0.344 0.421
DH2 0. 653 0.512 0.633 0.417 0.554 KX2 0. 466 0.423 0.412 0. 346 0.412
DH3 1.000 0.705 0. 640 0.390 0. 684 KX3 0. 480 0.419 0.419 0.344 0.415
DH4 0.463 0.823 0.713 0.357 0.589 KX4 0. 489 0.357 0. 389 0. 348 0. 396
DH5 0.516 1. 000 0. 661 0. 397 0. 643 KX5 0.410 0. 386 0. 442 0. 347 0. 396
DY1 0.410 0. 422 0.367 0.757 0. 489 QM1 0. 355 0.394 0.415 0. 365 0.382
DY2 0. 446 0.383 0. 342 0. 481 0.413 QM2 0. 468 0.433 0.413 0.368 0. 421
DY3 0.413 0. 406 0.333 0. 461 0. 403 QM3 0. 387 0.398 0. 404 0. 368 0. 389
DY4 0.384 0. 449 0.338 0. 509 0. 420 QM4 0.421 0.392 0. 402 0. 365 0. 395
DY5 0. 426 0. 505 0.362 0.703 0. 499 QM5 0. 475 0. 460 0. 402 0.375 0. 428
CD1 0. 668 0.416 0. 400 0.738 0.556 QZ1 0.362 0.419 0. 396 0.333 0.378
CD2 0.704 0. 467 0. 425 0. 856 0.613 Q72 0.333 0.412 0.415 0.343 0.376
CD3 0.501 0. 408 0.412 0.631 0. 488 QZ3 0. 450 0.417 0.419 0. 349 0. 409
CD4 0. 807 0.533 0.393 0.730 0.616 QZ4 0.370 0.502 0.412 0. 358 0.411
CD5 0.538 0.369 0.402 1. 000 0.577 Q75 0.352 0.403 0.423 0. 340 0.379
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Table 5 Correlation degrees of Gentianae Radix et Rhizoma samples according to worst reference sequence
No. TR RR  WOFIEWTT RIS 4 PR3 No.  IMERTFRR  FEAF30ir JeMEWTF M IR
NLI 0.720 0.576 0.417 0.785 0. 624 CNI1 0.618 0. 485 0.531 0. 808 0.610
NL2 0. 444 0.449 0.379 0.709 0.495 CN2 0.488 0.390 0.516 0. 891 0.571
NL3 0.518 0.396 0. 408 0. 804 0.532 CN3 0.915 0. 478 0.542 0. 868 0.701
NI4 0. 484 0.443 0.424 0. 659 0.503 CN4 0.677 0.478 0.559 0.778 0. 623
NL5 0.562 0.574 0. 467 0.956 0. 640 CN5 0.549 0.427 0.510 0. 632 0.529
DW1 0.611 0.480 0.339 0. 652 0.520 KS1 0.745 0. 860 0.762 0.910 0.819
DW2 0. 600 0.504 0.380 0.710 0.548 KS2 0. 665 0. 835 0.780 0.879 0.790
DW3 0. 504 0.447 0.333 0.776 0.515 KS3 0.437 0. 839 0.743 0. 892 0.728
DW4 0. 766 0. 695 0.372 0.782 0. 654 KS4 0.516 0.772 0.930 0.967 0.796
DW5 0.559 0.483 0.367 0. 694 0.526 KS5 0.513 1. 000 0.828 0.977 0. 829
DH1 0. 494 0.544 0.415 0.783 0.559 KX1 0.539 0. 545 0. 641 0.913 0. 659
DH2 0. 405 0.489 0.413 0. 624 0.483 KX2 0. 540 0.612 0. 636 0. 900 0.672
DH3 0.333 0.387 0.410 0. 696 0.457 KX3 0.522 0.619 0. 620 0.918 0. 670
DH4 0. 544 0.359 0.385 0.832 0.530 KX4 0.512 0. 832 0.701 0. 886 0.733
DH5 0. 485 0.333 0. 402 0.677 0.474 KX5 0. 641 0.708 0.576 0.897 0.706
DY1 0. 640 0.612 0.786 0.373 0. 603 QM1 0. 847 0. 685 0. 628 0.795 0.739
DY2 0.569 0.719 0.929 0.521 0. 684 QM2 0.537 0.591 0. 633 0.778 0. 635
DY3 0. 635 0. 650 1. 000 0. 546 0.708 QM3 0.707 0.674 0. 656 0.777 0.704
DY4 0.717 0.564 0. 963 0.491 0. 684 QM4 0.614 0. 689 0. 662 0.793 0. 690
DY5 0. 605 0.495 0. 809 0.388 0.574 QM5 0.528 0. 548 0. 660 0.749 0. 621
CD1 0.399 0. 626 0. 667 0.378 0.518 QZ1 0. 808 0. 620 0.678 1. 000 0.776
CD2 0.388 0.538 0. 608 0.353 0.472 Q72 1. 000 0. 635 0. 628 0.923 0.797
CD3 0.499 0. 645 0. 636 0.414 0.549 QZ3 0.563 0. 624 0.621 0. 882 0.672
CDh4 0.362 0.471 0. 686 0.380 0.475 QZ4 0.769 0. 498 0. 637 0. 831 0. 683
CD5 0. 467 0.773 0. 661 0.333 0.559 QZ5 0. 865 0. 658 0.611 0.948 0.770
2.6.4 PG  f 6 T E e IR Pk — 2L WS AN 5 B WP 1L XRE i (KST ~ KS5) 7,
i B RE 6F SGHBR B, IR B r RN EAT SRR, A5 R L S SR/ BRI e AR S ()t DA i A 6
#6, KIEKEE M RSD 7E 4.4% ~ 11.9% , B W] - fa) B i
2.6.5 JFiEIFHY O AHXFOCHRBEE r, BRI AR (KX1 ~KX5)r, #) RSD #R/y, BT 22 FEAE A (NLL ~

I PEA B s, HE T 45 R AT LUVE S 4 i 5T A G 45 F
Bra s . R 6 AT DL, VR e IR RE i RE X OG BR B2 AR
0.306 ~0. 600, H:rfr 14 A~Ff 5 AH X CBEBE > 0. 500,
23 ANHFE SR X OB BE < 0. 400, 3% B AN [F] >k U5 e
JIB 2 1] JoT 8 A AR A K 28 5, HE P 45 SR % o = PR A A
BMRZSHME ., KHEE KA DH3 #l DHS 1 r, 435
J7°0.600 F10. 576, HE /5 o7 T HI WA, it & fe L o
THE 10 A Hb XRE B AR X SEBE B r, B °F 218 B
RSD, WLFR 7, AS[a) b DX i AH XS S 16 B 1 - 3 (B 7
0.325 ~0. 541, {IF B K [a] 3t [X 78 fp 0 A9 8 1R K
AETE 2 5 o KRIRES AL (DHIL ~ DHS ) r, BY-F- 3
1B 35 K, B AR KK B i, AT R A0 0T U e 1B A U

NLS)r, f9 RSD fiz K, 45 2R 1 75 A H Al 3 X, - )
FEdh e MR E , 22 PR b RRUE M B 22
3 itig

ABIEFE RS AN [ 42 B[] (30,40 min) J2 A 6] {4
BUT B B2 (40% ,60% ,80% ) #E4T % 4% . 4 R 3K
B, 2 S IR ]y 40 min, 80% W, €% 5 B 80
FE o 075 g 232,241,258,275 nm K ALY 15
UG . SRR AE 241 nm P AL % IR R
B2 oy B RORGE, T MR e A 32 2R 1 4 AE
iR

h RN R Z N E R R R 2
A HEBR I VAN B A GE— , PR B IR XE . GRA
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F6 HEHEBEHEREINXKEHRF
Table 6 Sequence of relative correlation degrees of Gentianae Radix

et Rhizoma samples

No. ARXF SRR R No. XS R HE
NLI 0.421 22 CN1 0. 420 23
NL2 0.533 7 CN2 0.472 17
NL3 0.505 14 CN3 0.375 35
NL4 0.511 11 CN4 0.411 25
NL5 0. 409 26 CN5 0. 482 16
DW1 0.525 9 KS1 0. 306 50
DW2 0.482 15 KS2 0.318 48
DW3 0.541 5 KS3 0. 364 38
DW4 0. 420 24 KS4 0. 325 46
DW5 0. 505 13 KS5 0.313 49
DH1 0. 468 19 KX1 0. 389 29
DH2 0.534 6 KX2 0. 380 32
DH3 0. 600 1 KX3 0. 383 30
DH4 0.526 8 KX4 0.351 42
DH5 0.576 2 KX5 0. 360 40
DY1 0. 448 21 QM1 0. 341 43
DY2 0.376 34 QM2 0.399 28
DY3 0.363 39 QM3 0.356 41
DY4 0. 380 31 QM4 0. 364 37
DY5 0. 465 20 QM5 0. 408 27
CD1 0.518 10 QZ1 0. 327 45
CD2 0. 565 3 Q72 0.321 47
CD3 0.471 18 QZ3 0.378 33
CDh4 0. 565 4 QZ4 0.375 36
CD5 0.508 12 QZ5 0. 330 44

x7 10 MXERBENKEKENFEHER RSD
Table 7 Average value and RSD of relative correlation degrees of

samples in 10 origins

FE 5 G5 S BT RE R O K RSD/%
NLI ~ NL5 0. 476 11.9
DWI1 ~ DW5 0. 495 9.6
DHI ~ DH5 0. 541 9.4
DYI ~ DY5 0. 406 11.4
CD1 ~CD5 0. 525 7.7
CN1 ~ CN5 0.432 10.3
KS1 ~ KS5 0.325 6.9
KXI ~KX5 0.372 4.4
OMI ~ QM5 0.374 7.7
QZ1 ~ QZ5 0. 346 8.1

BRSO IR R G, S5 A PP AR b, TR G BB
JEVE I BE , n] T v 25 B PEAR
ARWFFEME 25 7 10 A A [ 3 DX fp AR K AR
P DR H R R OF S L e JIE R 2
- 72 .

Ta, R GRA BE AL BRAE & 4 45 A il o % B2 4K

i, A PE ST R S AR X T2 2% T 8 B AR 6 G

W BB VR S DN B8, %o ot Jo S R AT HE T, S I e I Y

BRI . LI 45 R R W, DH3 1 DHS () )i 2 f

e, WA A O 5 o 8 2R A7 TR AIE 5% 5 8 PR it Jo it 7Y

SV TR S5 e e MR 8 PR AT AR Al R

Jr U e AR R s Ak B Y

SN T 7 M B R EE L R OK E A AR B I R

Wt MR R A R A RO R ] A Ak

WX AR AR LA AT 7B — 2 M TR T

BN, GRA LG Z 48 br Lo & i M 7

PR AT PRIE T e B BT AR E AR, AR

U5 A& BT e R K A0 o i O ) o e SR AL T =%
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