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Quality Evaluation of Different Parts of Panax notoginseng by Fingerprint,

Content Determination and Chemical Pattern Recognition
LI Qiuye,FU Mengyu,LIU Daitao,LIANG Guanghui

( Wenshan Institute of Inspection. Testing and Certification . Wenshan , Yunnan, China 663099 )
Abstract: Objective To establish the high performance liquid chromatography (HPLC) fingerprint chromatogram of the rhizome,
main root, branch root, and fibrous root of Panax notoginseng,and comprehensively evaluate the quality of the medicinal material.
Methods HPLC was used to determine the contents of notoginsenoside R,, and ginsenosides Rg,, Re, Rb,,and Rd in the herbal
samples. The chromatographic column was Waters Symmetry C, column (250 mm X 4.6 mm, 5 pm) , the mobile phase was
acetonitrile — water (gradient elution) , the flow rate was 1.2 mL / min, the detection wavelength was 203 nm, the column
temperature was 25 °C, and the injection volume was 10 L. The similarity evalution system of chromatographic fingerprint of
traditional Chinese medicine was used to generate HPLC fingerprint, identify common peaks and calculate similarity values. Cluster
analysis (CA) , principal component analysis (PCA),and orthogonal partial least squares discriminant analysis (OPLS — DA) were
used to perform chemical pattern recognition of different parts of Panax notoginseng. Results The linear ranges of concentrations
of notoginsenoside R, and ginsenosides Rg;,Re,Rb,,and Rd were in the range of 40.74 — 814.80 pg / mL,144.72 — 2 894.40 pg / ml,
20.08 — 401.60 pg / mL,122.56 — 2 451.20 pg / mL,and 15.60 — 312.00 wg / mL (r > 0.999 7). The RSDs of precis ion,
stability,and repeatability tests were all lower than 2%. The total content of the five saponins in the rhizome,main root,branch root,
and fibrous root was 13.01% - 17.17%,8.34% - 12.40%,6.97% - 10.49%,and 3.53% - 8.65%,respectively. A total of 14,

13,13, and 13 common peaks were identified from the HPLC fingerprints of the rhizome, main root, branch root,and fibrous root,
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respectively,and peak 9 was a unique peak of rhizome. The similarity values of different parts of Panax notoginseng were all above
0.97. CA and PCA could only distinguish the rhizome from other parts, while OPLS — DA further classified different parts and

identified six differential marker components. Conclusion The HPLC fingerprint chromatogram method combined with multivariate

analysis can effectively distinguish different parts of Panax notoginseng and provide a basis for quality evaluation.

Key words: Panax notoginseng; high performance liquid chromatography; fingerprint chromatogram; content determination; chemical

pattern recognition; quality evaluation
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LR, AHIF S rha i 7 S ROR A A3 (HPLC) 8 ¢
IS, BT 18 M A it L 45 6 R4 (CA) |
F 1853 43 i (PCA) 1 IE 38 i 55 /> —3fe ¥ — 1 5311 43 B
(OPLS — DA) J5 ¥ , SEA A F A (AR 25 L M SR (20
M) 1S HE=-E 250 BEAT RN, LAY =-E R TR A7
Fa T K SR RS  BIHGE I T o
1 UFE5KH
1.1 {4=8

U3000 7Y 15 250 A £ 1% A3, Tic 2% A6 D 25 (2 [
Thermo Fisher Scientific 23 &) ) ; MS205DU Bl B, 173 #r K
- CHERFFE R Z B A FRA R R 0. 01 mg) s XM-
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Tab.1 Sample information of Panax notoginseng

%5 e RN P

S1 L¥HE 2021-11 SI-A S1-B S1-C SI1-D
2 S HE 2021-11 S2-A S2-B S2-C S2-D
S3 AW 2021-11 S3-A S3-B S3-C S3-D
S4  FirB 2021-11 S4-A S4-B S4-C S4-D
S5 sKE 2021-11 S5-A S5-B S5-C S5-D
S6  R$HWF 2021-11 S6-A S6-B S6-C  S6-D
S7  ALLE 2021-12 S7T-A S7-B S7-C  S7-D
S8 BARE 2021-12 S8-A S8-B S8-C S8-D
S9  fmakE 2021-12 S9-A S9-B S9-C S9-D

S10 ##EKX 2021-12 SI0-A S10-B S10-C S10-D
S11 Xy 2021-12 SI1-A S11-B SI11-C S11-D
S12 &ZxH 2022-01 SI2-A SI12-B S12-C S12-D
S13 4tit# 2022-01 S13-A SI3-B S13-C S13-D
S14  KEE 2022-01 S14-A S14-B S14-C S14-D
S15 A#FW 2022-01 SI5-A SI15-B S15-C S15-D
E:ANARZE B A EAL,C A AR, D A MAR,

Note: A indicates

rhizome, B indicates main root, C indicates

branch root, and D indicates fibrous root.
2 HFEEH%R
2.1 @iEEH

{3 . Waters Symmetry Cig# (250 mm X 4. 6 mm),
5 wm) ;BN : 25 (A) = K (B) , BB EELER (0 ~ 10 min A}
20%A,10 ~ 60 min i 20%A — 75%A ;% : 1. 2 mL/ min;
Rzl 1 1 0203 nm, AR 2 25 °C #EFER 10 L.
2.2 BRiEHE

S =B BT R, M A S AT Re, \Re .Rb, \Rd ifi
LR PRE , H 75% W i )BT R R R 300 A
0.814 8,2.894 4,0.401 6,2.451 2,0.312 0 mg/ mL
TR A% BRI U AR IT 3 4 5 I 25 MR 5 0. 6 ¢,
K5 BEFRAE N 75% W EE 50 mL, U 24 h, /K 7 AR 4
T 2 b, AN FRE A, I 75% FF AR JE R 2K 1Y R
12,4000 r/ min £5.0> 10 min, B FI5 W, £20. 22 pm %
FLUEHEIE L, B UE W , BAS i i
2.3 HPLC {59 E g
2.3.1 FHEF¥FFE

K B B ML A (45 ST - B i, #2 2. 2301
R BER S HE 2. 1 TR A Ak A SR R
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A. Rhizome B. Main root C. Branch root D. Fibrous root

Fig.1 HPLC superimposed fingerprint chromatograms
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%0 12 Tab.2 Results of the linear relation test
4(5) | ) Ll R A w1 r BRI (ug/ml)

10 20 30 20 % o ZL2FR, 1,=0.03657X,+0.2816 0.9998  40.74~814. 80
A AKLHF Ry ¥,=0.04989 X, +0.5693 0.9999 144.72~2894. 40
4/mAv ) . AKLHFRe ¥,=0.04336 X,+0.0731 0.9999  20.08 ~401. 60
o] “ i AKLF R, ¥,=0.03548 X,+0.5131 0.9999 122.56~2451.20
o o a8 3|12 0 . A%LF R ¥,=0.03838 X,+0.0557 0.9999  15.60~312.00
T A BRI L AR 2. 3 1 TR RSB R R
e ’ i, L S RSO BL 45 R = B R, A B
9 2 7 Rg,.Re.Rb, . Rd W f B RSD 43 %14 0. 25%, 0. 50%,
44 | JL 456“8%3 ) 0.70%.0. 27% 0. 22%(n = 6) FW Jr M IE ELUF .
0 F———— — ”4.0‘ —T 3/ min Fa @ MR AR 2. 3. 1 700 F o MR 56 (0 3% 4
v . i, TR S B AR RO TR S5 = LR A R S
A/ mAU 1 Rg,. Re. Rb,. Rd W% [ #L ) RSD 43 %]k 0.31%),
. ) [ 0. 83%,0. 76%,0. 30%,0. 38% (n = 7) , F WLt i VA
° } T : LR 48 h N IEARE
e I T ARG 2. 3. 1 T F A 5
D W TR S SR SR LR R EAASBH
1. =X2% R, 2. AKRLHF Ry, 3. AKRLHF Re 7. AL R Rg,.Re.Rb,.Rd & 19 RSD 43 %1} 0.61%, 0. 87%,
) ﬁj R;’I l;; Aj‘ij F;d - 0. 56% 0. 32%,0. 60% (n = 6) , F W] J7 1 T 2 Pk BL 4
'[g;_%&mﬁﬁgﬁ%g&é% TR [ it s < B 75 e 25 MR B (45 ST - B)
1. Notoginsenoside R, 2. Ginsenoside Rg, 3. Ginsenoside Re i, oMy, A 2. 2 U N RS R R 2. 5,
7. Ginsenoside Rb, 12, Ginsenoside Rd 3.5,5.0 mL, % 2. 2 350 J5 i il & 10 it 0 0, P H
A. Rhizome B.Main root C.Branch root D. Fibrous root 2.1 T o i A5 R A 0, 1 SR U 1T AR I AR [Tl
Fig.2 HPLC reference fingerprint chromatogram %Oé'ﬁj%m%:;
A/ mAU , 2.4.2 AHENE

T T T T T 1 ¢/ min

90
45 }
0+
10 20 30 40 50 60

. Z23% R, 2. A523# Ry 3. ARLHF Re 7. AK%
#F Rb, 12. AXLZHF Rd
lg3 Itbnxjﬂgﬂﬂlﬁ;ﬁ%ﬁﬁﬁ$ﬁﬁi%

1. Notoginsenoside R, 2. Ginsenoside Rg, 3. Ginsenoside Re

7. Ginsenoside Rb,  12. Ginsenoside Rd

Fig.3 HPLC chromatogram of mixed reference solution
ZUTAR 5550 BE S B REARLRE 43 531 4 0. 987 ~ 0. 999.0. 981 ~
0.999.0. 983 ~ 0. 999.0. 978 ~ 0. 998, 4K T 0. 97,

2.4 @Eﬂﬂﬂ?ﬁ
2.4.1 FHE¥ER

2 riaé?%%m ARG SR 2. 2 T TR X A
¥ 0.2,1.0,1.5,2.0,2.5,5.0,10. 0 mL, & 10 mL
I, N 75% WREE 25 5850, Hi R TR A 6T BR G
I AE Exuo pL, 3% 2. V3T (% A5 AR I
O SR T AR o LRI 8 53 I Wk B (X, g / mL) Ry A Ak
P JEETHT FR (Y)ijMJJT# LM EE R IR 2,
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I 15 25 M FF T 4530 i, 40 il 98 2. 2 300 7 ol
B R VR, A 2. 1 T (6335 Sk R RE D 22, AT
3, I W B B i A RARZE AR
HE 20 Y R A i 13.01% ~ 17. 17% .
8.34% ~ 12. 40%.6.97% ~ 10. 49% .3.53% ~ 8. 65 %
15 4L 245 4 i 0 5 b 2 i SRR A AR
25> B > SR > AR, Forh g S5 M RE L AR
25 EMR CORAZIUR R A R M, L E R 2. 301, 7
1501, 4fh S13 25 M FE i AR ZE B4R SO FNZIAR 2
HaBEESBK, EA N4 7:3.4:2.9: 1 7L FE 4,
SR I SPSS 20. 0 G827 4 X HAS [R5 057 11 4 i8 4
KO BT Fr AT B R Oy 2000 AR R, =B
MR EF AR EFEENAEEES
(P<0.05),
2.5 EEIRS
CAUST: DL =B AR A HPLC $5 80 3% A5 14 11y
WA TG AR R A i, SR FH SPSS 20. 0 88 1124 8014 347 CA ¥
VA O ) FE AR SR ATAR Y 0 T AR IR TR O, 5 06 1T
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Fz3 MENKRELER(n=9)

Tab.3 Results of the recovery test (n = 9)

BRY  REZ() #B4E(g) MAEg WEE(mg BREG) X%) R | BNRY  REEG) EsbEg) BAZg NBE(mg)  wEEG) X% RSD(%)

ZEEHR 0.3001 2.8209 2.0370 4.7925 9%.79 0.3054 21378 1.4056 3.5491 100.41

0.3045 2.8623 2.0370 4.8035 98.24 0.3078 21546 2.0080 41399 98.87

0.3005 2847 2.0370 4.7163 95.81 0.3057 21399 2.0080 41881 102.00

0.3067 2.8830 28518 5.7264 99.71 (.3033 21231 2.0080 41483 100. 86

0.3029 28473 28518 5.6431 .04 9691 245 | AREHER,  0.3001 10.803 6 60.1280  16.5506 93.78

0.3054 2.8708 2.8518 5.7301 100.26 0.3045 10.9620 60.1280 16,7314 94.15

0.3078 2.8933 4.0740 6.7428 94.49 0.3005 10.8180 60.1280  16.6453 95.09

0.3057 28736 4.0740 6.8045 9.49 0.3067 110412 §.5792  19.2593 95.79

0.3033 2.8510 4.0740 6.6104 9.28 0.3029 10.9044 §.5792  19.4323 99.40 9.7 L4
ApeERg  0.3001 11,9440 7.2360 19.1797 100.00 0.3054 10.9944 §.5792  19.5643 99.89

0.3045 121191 7.2360 19.3079 99.35 0.3078 11.0808 122560 23.3428 100.05

0.3005 119599 72360 18.9%3 9.4 0.3057 110052 122560 23.4784 100.77

0.3067 12.2067 10.1304 0.4439 101.06 (.3033 10.9188 122560 227334 9.40

0.3029 12,0554 10.1304 0.1264 9.4 98.09 266 |ARZERI 0.3001 2.4608 0.7800 3078 98.33

0.3054 12.1549 10.1304 2.3796 100.93 0.3045 2.49%9 0.7800 33051 106. 18

0.3078 12.2504 14,4720 26.0334 9.4 0.3005 24641 0.7800 3.2674 102.99

0.3057 12,1669 14,4720 25,601 92.9 0.3067 25149 1.0920 3.6804 106.73

0.3033 12,0713 14,4120 26.0554 %. 63 0.3029 2.4838 1.0920 3.5492 9.5 10227 2.8
AREER 0.3001 21007 1.0040 3.1056 100.09 0.3054 25043 1.0920 3.6071 100.99

0.3045 21315 10040 3.1332 99.77 0.3078 2540 1.5600 4.1268 102.74

0.3005 21035 10040 31342 102. 66 0.3057 2.5067 1.5600 4132 103.62

0.3067 21469 1.4056 3.5145 98.01 (.3033 L4871 1.5600 4.0078 101.33

0.3029 21203 14056 3.4702 %.04 9986 191

x4 ZEAFFBEHSHETSEMNELR(%,n=3)

Tab.4 Content determination results of five saponins in different parts of Panax notoginseng (%,n = 3)
N s Y PV SR SR PV S S PP L S
R Ry Re Rb, Rd #R Ry Re Rb, Rd R Ry Re Rb, Rd #R Ry Re Rb, Rd
SI-A 147 475 LOD 611 169 15.03S5-A L75 571 0.70 448 119 13.82)39-A 193 550 0.67 447 1.43 14.00)S13-4 172 6.85 0.91 538 1.67 16.53
SI-B 0.94 398 0.70 3.60 0.82 10.04S5-B 1.2 439 0.46 3.28 0.90 10.05)9-B L19 3.97 0.43 2.67 0.77 9.02\S13-B 110 499 0.71 427 1.07 1214
SI-C 0.84 345 0.69 3.21 0.65 8.84)S5-C 101 3.62 0.45 2.94 0.82 883|9-C 0.87 3.49 0.36 2.41 0.71 7.84S13-C 105 435 0.58 3.44 0.88 10.30
SI-D 075 215 0.36 257 0.51 6.33S5-D 0.7 260 0.32 179 0.43 5.93)9-D 0.68 262 0.32 186 0.48 5.95(S13-D 035 L74 029 101 0.15 3.93
-4 LSL 482 LOD 617 L75 1526 S6-4 L9 5.35 0.79 6.08 162 15.80S10-A 216 4.67 0.62 441 116 13.00)S14-4 L75 472 0.66 480 135 13.28
2-B 095 394 0.69 3.5 0.81 9.95)S-B 129 451 0.54 415 0.89 IL.3§)S10-B 1.03 3.37 0.39 2.86 0.69 834)S4-B 120 359 0.54 3.04 0.70 9.07
2-C 0.83 337 0.67 3.14 0.63 8.65)-C 120 3.73 0.36 3.74 0.94 9.98|S10-C 0.82 3.08 0.32 225 0.50 6.97|S14-C 108 270 0.40 2.69 0.63 7.52
2-D 075 215 0.36 257 0.51 633 S6-D 108 3.13 0.36 3.31 0.77 8.65S10-D 0.7 232 0.26 1.65 0.29 5.23)S4-D 0.65 181 0.26 151 0.28 452
$-A 189 582 086 566 175 1598 S7-A  L09 5.87 0.88 510 L97 M91|SH-A 148 6.72 100 5.67 0.89 15.76\SIS-A 177 446 0.65 5.45 1.34 13.68
$-B 138 423 0.58 480 141 1240 S7-B  0.69 439 0.52 3.62 132 10.55)St-B 0.86 492 0.72 3.64 0.32 10.46SI5-B 103 275 0.5 3.88 0.81 9.03
$-C 119 350 046 419 L14 10.49)S7-C 0,62 3.77 0.47 2.9 1.02 8.83|SI-C 0.8 455 0.66 3.26 0.35 9.71|SI5-C 0.69 219 0.39 242 0.46 €.15
$3-D 0.8 270 0.37 279 0.61 7.34|S7-D 047 275 0.37 183 0.5 S.97|SH-D 0.58 339 0.47 2.23 0.26 6.94|SI15-D 0.46 156 0.25 1.68 0.28 4.23
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