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Quality evaluation of steamed Panax notoginseng Powder based on partial least
squares discriminant analysis
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JIA Zhe'!, L1 Xiang-ri'
1. School of Chinese Materia Medica, Beijing University of Chinese Medicine, Beijing 102488, China

2. Yunnan Pharmaceutical Research Institute, Kunming 650111, China

Abstract: Objective To establish the method for the specific chromatograms analysis of steamed Panax notoginseng Powder and determine
the content of eight components, combined with clustering analysis and partial least square discriminant analysis (PLS-DA), with aim to
provide reference for the quality control of steamed Panax notoginseng Powder. Methods HPLC with Agilent ZORBAX SB-Cis column
(250 mm x 4.6 mm, 5 um) was used, the mobile phase was acetonitrile (B)-water (A) in a gradient elution mode, the detection wavelength was
set at 203 nm, the flow rate was 1.0 mL/min, the column temperature was 40 °C, and sample size 10 iL. HPLC characteristic spectrum of
steamed Panax notoginseng Powder was established, and quantitative determination methods of eight index components, ginsenoside 20
(8)-Rhy, 20 (R)-Rhi, Rks, Rhs, 20 (S)-Rgs, 20 (R)-Rgs, Rki and Rgs, were investigated, its content in 63 batches of samples were determined.
Results The specific chromatograms of steamed Panax notoginseng Powder effective parts were established and 19 common peaks were
designated. Among them, eight rare saponins including ginsenoside 20 (S)-Rhi, 20 (R)-Rhi, Rk3, Rha, 20 (S)-Rgs, 20 (R)-Rgs, Rki and Rgs all
showed good linear relationship within the ranges of 0.999 9, 0.999 5, 0.999 4, 0.999 3, 0.999 1, 0.999 3, 0.999 1, and 0.999 3, respectively.
The average recovery was 95%—105%, with the RSD value less than 2%. Moreover, the 63 batches of samples were divided into two groups:
brown red and light yellow, and the quality of brown red group was obviously better than that of pale yellow group. Conclusion The quality
of the steamed Panax notoginseng Powder is related to the color and lustre. This method is accurate, sensitive and reproducible, which can
provide reference for the quality evaluation of steamed Panax notoginseng Powder.
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Table 1 Sample information

Bt 5 S it Pk R GRS RIE Pk
S1 ZELT 2 =B Sl A R A A 20170401 R4 S33 H il PRARER
S2 ZELT 2 =B Sl A R A A 20170402 KR4It S34 H il PRARER
S3 7 [ 2 VAT PR ] F20170305 S35 H il PRARER
S4 = ML DA R A F20161005 %D S36 H i WRHE
S5 T [ 2 VAT PR ] F20170205 S37 H il wH T
S6 2L = AR A YZ150703 D S38 H il PRARER
S7 2L = AR A 160613 [FRARER S39 H il PRARER
S8 = EPHED R A R A 1611004 019 % H# S40 H il PRARER
S9 =R A B2 5 A R A T F20170809 & #{h S41 H il PRARER
S10 ZEISH—OEANL (EED BHERAR 20151202 KHEE S42 H il PRARER
Si1 PNz s i s o 1 20180513  KHE S43 Skl e AN
S12 PNz R i s o 1 20180514  kHE S44 Skl e AN
S13 PNz R i s o 1 20180515  kHE S45 Skl e AN
S14 IR =th 20180516  kHE S46 Skl Sy e
S15 PNz R i s o 1 20180517  #kFE (M S47 Skl Bt
S16 P DI v s 20180423C ¥k F(n S48 Skl Bt
S17 A= 20180424C ¥k F(n S49 H il PRARER
S18 ZE L= 20180425C ¥k F(n, S50 Skl e AN
S19 A= 20180426C ¥k F(h, S51 H il PRARER
$20 P v s 20180427C ¥k F(n S52 Skl Bt
S21 PR EARTIE o it 20180511 ¥k S53 B il PRARER
S22 PR EARTIE o it 20180512 Wk S54 H il PRARER
$23 PR EARTIE o it 20180513 Wk S55 H il PRARER
S24 PR EARTIE o it 20180514 Wk S56 H il PRARER
S25 PR EARTIE S o it 20180515 Wk S57 H il PRARER
S26 W AEAEH A TR A 5180501 HHEO S58 Skl Bt
S27 “H AZERAER AR 2421805 wHE S59 H il wHE
S28 “H AZERAER AR 2421806 HREM S60 Skl e AN
S29 “H AZERAER AR 2421807 wHE S61 H il PRARER
S30 Skl [FRARER S62 H il PRARER
S31 Skl [FRARER S63 H il PRARER
S32 i il KR4t

2.3 HIXmiARRE &

WA =tHMAK 0.5 g, KEHRE, BHEGHVMK
o, INHEE 20 mL, FREFTE, HIFARENR 1.5h, TR
o, BN R, JEk, A 0.45 um fifL
JEREEI, HUZRIET, Rpf5.
2.4 HPLC $5ERIE S EFER
241 FEEERLE IR (ST A
W, ESHFE 6 I, UL 17 S hZIIE (S),

B AR VAR XS LR B B[R] () RSD /T 5.0%, AN
THIFR RSD /N T 3.0%, R UUERE T RIT
242 HEMHRE HE—H=1H SO BMAKRL 0.5
g, FEHEME 6 U, 1% “2.37 Wikl Atk i,
SalERE, BL17 SRS IR (S), FRHIEEAH
X R BE I TE] ) RSD /N 5.0%,  AHXTUE TR ) RSD
INF3.0%, RIFIZTIEMNEL MR

243 faEtile  BE—HAEBH (ST Al
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W 3o TR A % 5 1 04 24 44 8. 12,
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Rgs IETHIAN RSD {40518 2.30%- 0.60%- 0.51%-
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K S RUT
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2.43%. 2.75%- 2.33%- 2.35%. 2.16%, FHA:
HEMRLT.
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I-AZ 817 20 (S)-Rhy 2-AZ R 20 (R)-Rh; 3-AS 217 Rks

4-ANZ B Rhy 5-20 (S)-AZBH Rg 6-20 (R-ASEH R

T-ANS BT Rk, 8- AS 21 Rgs

1-ginsenoside 20 (S)-Rh; 2-ginsenoside 20 (R)-Rh; 3-ginsenoside

Rk; 4-ginsenoside Rhy 5-20(S)-ginsenoside Rgz 6-20 (R)-ginsenoside

Rgs 7-ginsenoside Rk;  8-ginsenoside Rgs

1 BENE®E (A) MHA=LH (B) B9 HPLC
Fig.1 HPLC of reference substance (A) and steamed Panax
notoginseng Powder (B)

(TR FRU R VAT, 208 “2.17 T el & AR A
ST, DA A E RS (YD, TREIREEA
BARKR (O, Zralghilbriedh2e, #EATZERE,
BRNEETTREFMER R G, W& 2.
2.5.6 ARSI RS B RIS W E A
(S7)6 4y, Bty 0.25 g, IINE R X B, $242.3”
T 77 e R AT, 4% “2.17 TR il Sk
AT IE, HE R R & RSD, AZHEH
20(S)-Rh; « 20(R)-Rh; . Rk;. Rhy. 20(S)-Rgs -
20(R)-Rgs~ Rki~ Rgs HIINAFE [ Z 53 31 104.35%.
97.20%-+ 102.00%. 101.22%- 97.39%. 103.74%-
99.48%-+ 102.24%, RSD 1H 514 1.13%- 1.25%-
1.11%. 1.78%. 1.53%. 1.32%. 1.86%. 1.11%.
2.6 HIELIE

KHZIZE 012 (P2t Hia SRS DR VP
M R Gt 2004A Ki) XF 63 HEEL =Lk RFAIE B 1 i3k

F2 &MEVEFEMEXRY

Table 2 Linear regression equation and correlation coefficient

D% EVEW = LR PV FE/(mg-mL)
NS BF 20 (S)-Rhy Y=6014 5429 X—8319.3 0.999 9 0.003 2~0.153 0
AN BF 20 (R)-Rhy Y=5 662 925.8 X— 14 490.4 0.999 5 0.003 2~0.052 8
ANZBH Rks Y=11611177.3 X—80 985.5 0.999 4 0.031 6~0.253 0
ANZ BT Rhy Y=756 409.4 X—39 430.9 0.999 3 0.0312~1.050 0
ANZBAF 20 (S)-Rgs Y=3 476 084.9 X—13 807.1 0.999 1 0.015 8~0.253 0
NS BFH 20 (R)-Rgs Y=1638710.1 X—7 721.5 0.999 3 0.007 8~0.124 8
ANZEH Rk Y=4266 046.6 X—31 946.9 0.999 1 0.031 6~0.252 5
NS BH Res Y=13 153 336.3 X—77917.2 0.999 3 0.015 6~0.249 5
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# .A & b it i 4 tt + t
AL HPLC A AT (J2), JRmitat iy ol SR D SR
[ AT S AT W YE I RS W - ++ HE SN + ——4
SMABHESE 6 MSER: 1 SR AZRE  Simmotidins L Sl
¢o‘l|‘nn4:“._ .w bt + RIS +
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0 10 20 30 40 50 60 Fig. 3 HPLC characteristic spectrum of 63 batches of
t/min
e — 1y . . steamed Panax notoginseng Powder
2 BEEMEHEERE (A) FBEE (B) glnseng
Fig. 2 HPLC characteristic spectrum (A) and control 0.938. 0.930. 0.929. 0.931. 0.931. 0.932. 0.931.

chromatogram (B) of steamed Panax notoginseng Powder

3.1.2  RRTEUEAE S OR BE B (AR E . 63 it =
CHFEEEA 19 NMEEEKE, g, 17 506 8H
AR Rhy, EMBMEEL, 28F. E8%
iF, B9, e NsRE (. fkiE (FE
2 L) 2015 FFRROCT A 2R AIE B (9 A DG E

THE S RREVE S S U 2 8] (1) FH 6T O B3 B ) AR %o
WA, 29 AN KR X B I 1] ) RSD {34
1% 1.0%, U6 BH 22 R AE BT o (1) 45 R AE 04 3 =
LH LA BT

3.1.3 AHRIEEVHY  RAZMZE D2 (hEjaikis
SUEER LI R 40 2004A fR) X 29 fit#h =t
B VR RS AT AR ABE VRN, LA S2 NS IRIE I,
R S Bk AR ot R PR JE 34T SIS . S1~
S63 HFAE I (1 AHALLFE 53 7924 0.987. 0.987. 0.922.
0.917. 0.916. 0.925. 0.999. 0.966. 0.924. 0.921.
0.933. 0.930. 0.927. 0.931. 0.939. 0.937. 0.939.

0.927. 0.911. 0.934. 0.922. 0.918. 0.970. 0.696.
0.478. 0.959. 0.940. 0.896. 0.927. 0.959. 0.982.
0.942. 0.961. 0.977. 0.617. 0.615. 0.990. 0.920.
0.914. 0.954. 0.957. 0.989. 0.925. 0.977. 0.950.
0.717. 0.580. 0.601. 0.866. 0.891. 0.861. 0.932.
0.960. 0.965. 0.949. 0.953, T, 29 #t (S1~S29)
ANTR] A A =AM ARBLRE KB 23 7 0.918~0.999,
K B RREER, T2 A RS,
M0 FOR AU (S30~S63) £E 0.478~0.990,
FKREEERHTHEH LM ES SERN AR E 2
HHACTE A, WH B & &2 R KGR
MEST B3, AU 2 R E80K,  UH )
T2 Bk o R B
3.2 HPLC A=tHABEEHLEMP EENEMR
¥ 63 LB = LR “2.37 TR J7 ik it
AR F IR “2.17 TR B i 4 AR RE 10 uL,
ST 8 PR B H NS E, ARNEK3. HE
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Table 3 Content of eight rare saponins

. R 5%
i AR 20 (S)-Rhi AB2H 20 (R)-Rhy AB2H Rks AS2H Rha AZ R 20 (S)-Rgs 20 (R)-Rgs AZEH Ry ABR2H Rgs B
S1 0.24 0.05 1.76 4.14 0.15 0.13 0.35 0.16 6.99
S2 0.40 0.11 3.10 7.12 0.26 0.22 0.56 026  12.04
S3 0.11 0.02 0.60 0.94 0.04 0.00 0.06 0.04 1.80
S4 0.11 0.02 0.50 0.75 0.03 0.00 0.05 0.04 1.50
S5 0.11 0.02 0.50 0.76 0.03 0.00 0.05 0.04 1.52
S6 0.10 0.02 0.60 1.00 0.04 0.00 0.07 0.05 1.87
S7 0.33 0.12 2.39 5.44 0.23 0.20 0.38 0.18 927
S8 0.21 0.07 1.22 2.52 0.10 0.09 0.14 0.08 4.44
S9 0.12 0.02 0.57 0.94 0.04 0.00 0.06 0.04 1.79
S10 0.11 0.02 0.51 0.71 0.03 0.00 0.05 0.03 145
Si1 0.10 0.03 0.56 0.99 0.04 0.03 0.06 0.04 1.85
SI12 0.10 0.03 0.56 0.98 0.04 0.04 0.06 0.04 1.86
SI3 0.11 0.04 0.57 0.94 0.04 0.04 0.06 0.04 1.85
S14 0.10 0.03 0.58 1.02 0.04 0.04 0.06 0.04 1.91
S15 0.10 0.04 0.56 1.07 0.04 0.04 0.06 0.04 1.95
S16 0.11 0.04 0.65 1.24 0.05 0.05 0.07 0.05 226
S17 0.08 0.04 0.56 1.03 0.04 0.05 0.06 0.04 1.91
SI8 0.09 0.03 0.59 1.05 0.04 0.04 0.06 0.04 1.95
S19 0.10 0.04 0.62 111 0.05 0.04 0.06 0.04 2.06
$20 0.10 0.04 0.61 1.05 0.04 0.05 0.06 0.04 2.00
S21 0.12 0.04 0.64 1.21 0.05 0.05 0.07 0.04 222
S22 0.12 0.04 0.65 1.24 0.05 0.05 0.07 0.04 226
$23 0.12 0.04 0.64 1.25 0.05 0.05 0.07 0.05 228
S24 0.13 0.04 0.66 1.21 0.05 0.05 0.07 0.04 225
S25 0.07 0.03 0.50 0.80 0.03 0.04 0.06 0.04 1.57
S26 0.09 0.00 0.51 0.73 0.03 0.00 0.06 0.04 1.47
S27 0.06 0.03 0.69 1.28 0.05 0.00 0.09 0.04 2.23
S28 0.12 0.02 0.54 0.96 0.03 0.00 0.07 0.04 1.78
$29 0.10 0.02 0.46 0.78 0.03 0.00 0.06 0.04 1.49
S30 0.29 0.14 2.80 5.86 0.16 0.15 0.32 0.15 9.87
S31 0.49 0.23 5.08 11.32 0.34 0.31 0.69 0.32 18.78
$32 0.52 0.26 5.78 14.09 0.48 0.46 0.88 042 2287
S33 0.35 0.17 2.96 6.29 0.27 0.27 0.45 020 1096
S34 0.35 0.17 2.94 6.32 0.26 0.26 0.40 0.18 10.89
S35 0.42 0.24 3.39 7.58 0.21 0.23 0.39 0.18 12.63
S36 0.02 0.02 0.61 0.98 0.08 0.00 0.07 0.05 1.82
S37 0.11 0.03 0.95 1.88 0.06 0.04 0.12 0.06 3.26
S38 0.28 0.14 236 5.00 0.18 0.17 0.32 0.15 8.58
$39 0.33 0.15 2.93 6.98 0.20 0.18 0.41 0.20 11.37
S40 0.36 0.14 3.16 6.50 0.21 0.19 0.46 0.20 11.22
S41 0.22 0.08 225 5.22 0.21 0.16 0.47 0.22 8.84
S42 0.59 0.31 6.09 14.12 0.56 0.53 0.99 046  23.66
S43 0.44 0.23 4.82 11.29 0.47 0.57 1.09 0.46 19.37
S44 0.29 0.14 2.09 2.03 0.21 0.20 0.36 0.17 5.48
S45 0.41 0.23 3.56 342 0.29 0.26 0.46 0.22 8.85
S46 0.12 0.02 0.60 1.20 0.03 0.00 0.07 0.05 2.09
S47 0.16 0.05 1.15 2.55 0.09 0.06 0.15 0.09 431
S48 0.34 0.13 3.48 7.82 0.25 021 0.53 0.25 13.01
S49 0.34 0.12 3.38 7.47 0.20 0.17 0.45 0.22 12.35
S50 0.33 0.11 3.36 7.84 0.26 0.20 0.63 0.30 13.04
S51 0.44 0.17 451 10.01 0.24 0.21 0.53 0.25 16.36
S52 0.33 0.10 2.98 6.50 0.18 0.14 0.40 0.19 10.83
S53 0.46 0.21 451 10.02 0.33 0.32 0.64 0.30 16.78
S54 0.59 0.28 5.80 13.21 0.45 0.43 0.87 040  22.02
55 0.51 0.23 537 12.56 0.40 0.35 0.80 037  20.60
S56 0.40 0.19 3.15 2.98 0.28 0.26 0.45 0.21 7.92
S57 0.45 0.21 3.43 3.23 0.30 0.27 0.47 0.21 8.56
S58 0.53 0.26 3.73 3.55 0.33 0.31 0.47 0.22 9.40
S59 0.13 0.03 0.63 1.24 0.04 0.00 0.07 0.05 2.18
S60 0.32 0.10 3.13 6.80 0.19 0.14 0.44 0.20 11.32
S61 0.29 0.09 2.77 6.07 0.17 0.12 0.39 0.18 10.07
S62 0.31 0.09 3.06 6.66 0.20 0.15 0.46 0.22 11.15

S63 0.34 0.10 3.18 6.83 0.18 0.14 0.43 0.20 11.40
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Fig. 4 System cluster analysis diagram
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