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Comprehensive quality evaluation of Panax notoginseng based on
high performance liquid chromatography multi-component quantitative
combined with grey correlation analysis
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ABSTRACT: Objective To explore the comprehensive quality evaluation of Panax notoginseng based on high
performance liquid chromatography (HPLC) multi-component quantification combined with grey relational analysis.
Methods HPLC was used to simultaneously determine the contents of notoginsenoside R1, ginsenoside Rgl, Re, Rb1, and
Rd in Panax notoginseng samples from different origins and different commercial specifications. A comprehensive quality
evaluation model was established by combining the grey relational method. Results The established method simultaneously
determined the contents of notoginsenoside R1, ginsenoside Rgl, Re, Rbl, and Rd, with good methodological investigation
results. The grey relational method could distinguish between samples from authentic origins, qualified samples, and
unqualified samples. Conclusion The fusion model of HPLC multi-component quantification and grey relational analysis
was constructed to accurately evaluate the quality of Panax notoginseng, providing a scientific evaluation basis.
KEYWORDS: high performance liquid chromatography multi-component quantification; grey relational analysis;
comprehensive quality evaluation of Panax notoginseng
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Fig.1 Chromatogram of mixed reference substances A and sample (B)
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Fig.2 Comparative analysis of the total amount of five saponins in
Panax notoginseng from different origins
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Fig.3 Comparative analysis of the total amount of five saponinsin
Panax notoginseng with different commercial specifications A and
different parts B

Correlation coefficients, degrees of correlation, relative degrees of correlation, ranking, and grades of each sample relative to the

optimal reference sequence

i —LREIFRL AZEHRgl AZRIFRe AZHAFRbI  AZEAF Rd KEE XL il w4
X1 0.829 0.469 0.897 0.602 0.468 0.661 0.479 11 I
X2 0.871 0.479 1.000 0.613 0.479 0.692 0.498 9 |
X3 0.841 0.458 0918 0.558 0.452 0.653 0.467 12 |
X4 0.798 0451 0.937 0.571 0.453 0.641 0.473 13 I
X5 0.952 0.469 0.659 0.612 0.467 0.692 0.498 8 |
QBI 0.698 0.389 0.661 0.597 0.389 0.553 0.412 29 mm
QB2 0.699 0352 0.634 0.602 0351 0.541 0.389 37 Y
QB3 0.668 0351 0.661 0.561 0.353 0.522 0.367 45 v
QB4 0.612 0.329 0.631 0.522 0.329 0.492 0.331 50 A
QBS 0.881 0418 0.862 0.828 0418 0.679 0.522 6 I
YS1 0.732 0.369 0.619 0.553 0.382 0.531 0.382 41 v
YS2 0.723 0371 0.678 0.598 0371 0.551 0.403 31 I
YS3 0.691 0.349 0.653 0.557 0.366 0.522 0.386 44 v
YS4 0.693 0.358 0.652 0.572 0.348 0.519 0.381 42 v
YS5 0.879 1.000 0.812 0.678 0.359 0.798 0.559 1 I
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WS1 0.689 0.361 0.761 0.671 0.663 0.571 0.441 20 m
WS2 0.761 0.372 0.732 0.656 0.364 0.579 0.432 19 m
WS3 0.819 0.364 0.722 0.638 0.361 0.558 0.431 18 m
WS4 0.731 0.357 0.708 0.651 0.358 0.561 0.422 25 1l
WS5 0.842 0.418 0.922 0.842 0.419 0.692 0.518 7 1
MGI1 0.729 0.378 0.691 0.631 0.389 0.419 0.419 24 m
MG2 0.758 0.432 0.838 0.641 0.431 0.462 0.461 15 1T
MG3 0.762 0.392 0.838 0.641 0.431 0.419 0.418 23 m
MG4 0.763 0.379 0.711 0.608 0.378 0.413 0.407 32 m
MG5 0.711 0.372 0.698 0.615 0.372 0.522 0.522 5 1
SP1 0.951 0.429 0.879 0.748 0.429 0.419 0.431 22 1l
SP2 0.781 0.372 0.731 0.622 0.372 0.437 0.439 16 m
SP3 0.841 0.378 0.741 0.598 0.379 0.372 0.371 46 \%
SP4 0.661 0.352 0.641 0.576 0.352 0.365 0.366 48 \%
SP5 0.671 0.62 0.618 0.549 0.362 0.518 0.531 3 1
mL1 0.952 0.389 0.819 0.931 0.378 0.402 0.398 34 m
mL2 0.718 0.369 0.668 0.569 0.369 0.426 0.432 21 m
mL3 0.812 0.379 0.702 0.598 0.378 0.411 0.411 30 m
mL4 0.667 0.349 0.628 0.528 0.349 0.362 0.362 49 \%
mL5 0.729 0.381 0.741 0.598 0.381 0.435 0.442 17 mn
SL1 0.702 0.361 0.661 0.592 0.364 0.389 0.389 38 \%
SL2 0.719 0.364 0.649 0.568 0.363 0.388 0.388 39 \%
SL3 0.731 0.362 0.679 0.598 0.364 0.411 0.397 35 m
SL4 0.691 0.361 0.662 0.618 0.364 0.389 0.395 36 \%
SL5 1.000 0.412 0.871 1.000 0.412 0.422 0.551 2 1
SZ1 0.792 0.369 0.661 0.622 0.368 0.517 0.422 26 1l
S72 0.941 0.479 0.881 0.692 0.491 0.369 0.519 4 1
SZ3 0.689 0.339 0.661 0.569 0.338 0.371 0.382 43 \%
S7Z4 0.669 0.349 0.631 0.562 0.349 0.489 0.374 47 \%
SZ5 0.922 0.398 0.808 0.689 0.406 0.412 0.489 10 I
MZ1 0.742 0.361 0.708 0.579 0.361 0.551 0.413 28 m
MZ2 0.761 0.391 0.681 0.581 0.392 0.563 0.405 27 1
MZ3 0.729 0.372 0.692 0.589 0.372 0.551 0.398 33 il
MZ4 0.708 0.359 0.659 0.561 0.358 0.528 0.379 40 \%
MZ5 0.831 0.378 0.738 0.672 0.379 0.602 0.461 14 I

3 SRR AT S0k [1]. A BHEETR, 2023, (01):27-30.

HPLC HARGER RS HERE, Wiwhitfe —- L2400, S
RR, FAPIMERE RS, SmHiEah b, FEhsh, et
KB, HPLC 240 43 7 ik 55 IR 60 GIRBE S AT 45 45 1) =L i T
Wbz, 77 SRS AR =R TR OB R i B
BE P,

FIH HPLC HOARE b =L oy, 454 IR O CHK B
BUFHTAG B, MR TER, RBfESRIR, TP
SR

[1] FF5E, 38000 Avik, 5 L TFHPLCZ 4 /8 ik A ik~
27 SOR D JCHRFE 43 B 8 77 £ 00 B e A R o (0] . A H 24
#.2023,33(08): 600-608,616.

[2] Z=B9E SR ), 55 3L Tk 2= i 2 SRR TOPSIS 4y
W& 2 4457 8 | ED B ARG BRI 0] P2 S
#12,2023,29(09) : 55-62..

[3] % AT, EICH Ry, 55 ST RO CHRE AR & T

(4] F35T , phakds, o3 22 45 R TUPLCIS LRI, , K (0 Sk
I3t B A 2R Y AR B PE A ST (0] P R 2
#%,2023,20(21):19-24.

[5] BN MR, B 3%, 4% R THPLCE H5hr o & e &
OPLS-DA , EW-TOPSIS#k 1)K 18 £ 11 28 o B A0 F 5% [0].
P25 51K , 2023 ,38(05):1094-1101 .

[6] a3, AR, 24238, 45 BT IR G OCHK B A M R = o0
BT BRACRR 55 K A 2 L 5P E 0 (U] 862, 2023, (06) :29-32.

[7] =23, § 0 48 K R, 45 K0 K 40 HT ik FNDTOPSISIA 7
I R AR SRR A PR TR R ISR [J]. 2238 /K A, 2023 .

[8] TAIMEE, SR, W A . 3L TR TR €6 G HR Tk ) i e
1R P (7], T2 , 2023 ,45(02) : 483-487 .

[9] V%2, B, e, 45 B (0 G100 B T A L% LI B84 o
12 [J]. T SCRHE A TR A (4 SO R 24 A=, 2023 ,(05):6.

W, 2900, BETET A AT . 2SI
WPHAR, 1t R SEAT 2900, BT 10 9 2590 0 i S 294





