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Identification of Panax notoginseng and Its Processed Products Based on HPLC and IR Spectrum
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ABSTRACT OBJECTIVE: To identify Panax notoginseng and its processed products. METHODS: The fingerprint was
established by HPLC. Using ginsenoside Rb, as reference, HPLC fingerprints of 15 batches of P. notoginseng and its processed
products were drawn and the similarity evaluation was conducted by using the Similarity Evaluation System for TCM Chromatographic
Fingerprints (2012 edition). The common peaks were confirmed by comparing with substance control. SPSS 21.0 and SIMCA 14.1
software were used to perform cluster analysis, principal component analysis and orthogonal partial least squares-discriminant
analysis; taking the variable importance projection (VIP) value greater than 1 as the standard, the differential marker components
causing the quality difference between P. notoginseng and its processed products were screened. IR fingerprints of P. notoginseng
and its processed products were established by OMNIC 8.2.0 software, and the spectral similarity was evaluated; double index

sequence analysis was used to analyze absorption peaks of IR fingerprints of 15 batches of P. notoginseng and its processed

products. RESULTS: There were 16 common peaks in the
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fingerprints of 15 batches of P notoginseng, and the

similarities were 0.911-1.000; there were 25 common peaks in
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Rg: and ginsenoside Rb,. Results of cluster analysis showed that when the distance was 10, 15 batches of P. nofoginseng could be
clustered into two categories, SW1-SW5 into one category, SH1-SH5 and SQ1-SQ5 into one category, ZW1-ZWb5, ZH1-ZH5 and
ZQ1-ZQ5 of 15 batches of processed products could be clustered into one category. When the distance was 5, 15 batches of P.
notoginseng could be clustered into three categories, SW1-SW5 into one category, SH2-SH5 and SQZ into one category, SQI,
SQ3-SQ5 and SHI into one category. Fifteen batches of processed products could be clustered into two categories, ZW1-ZW5 into
one category, ZH1-ZH5 and ZQ1-ZQ5 into one category. The results of principal component analysis showed that the cumulative
variance contribution rate of the first two principal components was 80.104% . The results of orthogonal partial least
squares-discriminant analysis showed that the VIP values of the five peaks were greater than 1, which were peak H, peak G, peak
J, peak F (ginsenoside Rg,) and peak I. The similarity of IR fingerprints of 15 batches of P. notoginseng and its processed products
were 0.889 7-1.000 0 and 0.972 8-1.000 0; the common peak rates were 80%-100% , and the variation peak rates were 0-17.65%
and 0-18.75% , respectively. By comparing the wave numbers of absorption peaks, it was found that there were differences between
P. notoginseng at 3 440 and 1 450 ecm ' and processed products at 1 530 and 575 em ™~ '. CONCLUSIONS: Established HPLC
fingerprint and IR fingerprint have good similarity, and could effectively distinguish P. notoginseng and its processed products. P,
notoginseng and its processed products from different habitats have high common peak rate and low variation rate, and their

chemical components are different; peak H, peak G, peak J, ginsenoside Rg, and peak I are differential marker components

causing the quality difference between P. notoginseng and processed products.
KEYWORDS Panax notoginseng; Processed products; HPLC; IR spectrum; Different habitats
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Tab 1 Source information of 15 batches of P. notogin-

seng
k=t i e nile
sl EA M YCBOI000! 7qQl
Q2 nHA T YCBOI0002 Q
Q3 =T W YCBOI0003 7Q3
Q4 THA YCBOI0004 74
Q3 TEA T YCBOI000S Q5
W1 Bl YCBOI0006 W1
SW2 TR T YCBOI0007 w2
SW3 eyl YCBOI000§ W3
SW4 sEATI YCBO010009 7W4
SW5 Bl YCBOI0010 W5
SHI PR YCB0I0011 ZH
SH2 TR YCBOI0012 7H
SH3 TRALIN YCBOI0013 7H3
SH4 INECEARDL YCBOI0014 ZH4
SH3 TR YCBOIOOIS 7H5

2 AEELER

2.1 HPLCIs4 EiERYEL

2.1.1 {aifsF LU Sunfire Cs(250 mmx4.6 mm,5.0 um)
FETERE, DL (A)-7K (B) S 3t sl AR R4 586 BE e I
(0~5 min, 10% A; 5~25 min, 10% A—46% A; 25~30
min, 46% A—100% A ; 30~50 min, 100% A) ; i i K 1
mL/min; £ U 4 R 203 nm; ARS8 25 C 5 JEAE &R
10 pL,

2.1.2 XREEWRAE S HBERRCLETROAS
BAF Rg A S AT Rb B 45 5 mg, 433 B F 5 mL &=
SRR I R BV A 2 TR AT ST R R R M 1
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mg/mL [P B — 3% FE S, 28 0.45 pm JEIEIE LT, IE)E
WS, % o

2.1.3 M SE A m R SRR =L s
AR A G PU5-01)3.75 g, B T 25 mL &, IA 70%
FHE 25 mL, i i 5 B8 75 (T3 600 W, 4% 40 kHz) $2HL
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6) , A Xt i AR RSD Ky 1.48% ~2.48% (n=6) , W
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Fig 2 Reference fingerprints of P. notoginseng and its
processed products
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Tab 2 Similarity evaluation results of 15 batches of P.
notoginseng and its processed products

=45 HIBLE e HbE
5Ql 0.960 ) 0873
sQ 0.969 Q2 0.960
5Q3 0911 7Q 0.902
sQ4 0.937 704 0862
505 0.982 705 0.984
swl 0.999 vl 0,995
SW2 0.999 w2 0.99
SW3 1000 AR 1000
SW4 1000 W4 0,998
SWS 1000 A 0.99
sHI 0970 ZHl 0.991
SH? 0.965 ZH 0.986
SH3 0.959 7H3 0.974
SH4 0.970 7H4 0979
SHS 0.964 7HS 0979

2.3 ERHSH

K SIMCA 14.1 8, DA =t e Hofp il b 12
AR TR H A 06 g e YT R R AR S R T o A M, R
DL 5, HE 5 RTAL A = SW1~SW5 A T (1 il
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AT B 922 S 5 M 5 ZW1~ZW5 A T’ I By,
ZH1~ZH5.ZQ1~Q5 i T By A M, 15 R/ Fr & S
FAR—3,

DL 35 1853 R AE 4B RN 5T Bk 238 R AR H0 , >R FH SPSS 21.0
MAFHAT A F 500 5 R I3 3. FH2& 3 AT AL, i
P 8 B Bty 22 DTk 46k 80.104 % , & B Hir g 1>
FE L RENE B UL S B i 1) o

HRPEF 3 R ARFAEAE, SR FH SPSS 21.0 B2 il 32 43
Sy TR L 25 R LR 6. H L6 BT AT, AN B A
BE , JETH T B B2 , FORATHA BT R AR R
AR, FERRAE )i AR SO N AR BRI A AR i
GYEAT o AT B LR, R A AR
fRFEMA, 585 SPSS 21.0 FAFAF BB T M3 F1
F2 %iF I A 4R A 1] B 43591 0 F1=0.116 415 A+0.292 9x
I B+0.293 3xU C+0.341 4x1U4 D+0.298 8x1 E+0.336 2x
I F+0.336 2x15 G+0.301 1xU4 H+0.342 51 1+0.277 6x
I J+0.248 11 K+0.189 215 L; F2=—0.057 8xI§ A+
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®3 HEZtRHEMEH AP 2NMEEEFIERNFEE
SR ETEE
Tab 3 Eigen value and variance contribution rate of
12 identical common peaks for 15 batches of P.
notoginseng and its processed products

oA AR SCE
RN EREE, % RIDIERRE % BEE IERRE, % BHIETE %

I I8 59868 59.868 18 59868 59.868
148 20236 80.104 2428 20036 80.104
300099 8243 88347

40 4 92388

50 2086 94.674

6 026 1798 96472

10019 14% 97968

AV S ) 99.120

9 0057 0475 99.594

0 03 0l 99.786

I 0 0163 99.949

06 00l 100.000

L2545 6 7 8 9 M0 112
E6 H=tRHEMEEGIERSDTERE
Fig 6 Gravel diagram of P. notoginseng and its
processed products by principal component

analysis
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Tab 4 Results of double index sequence analysis of 15 batches of P. notoginseng and its processed products

P,Pva,Pib izl P,Pva,Pvb bt
100.00,0,0 (SQ2:5Q4), (SQ2:SW5), (SQ3:5Q3), (SQ4:SWS), (SW1:SHI), (SW1:SH4),  100.00,0,0 (zQ1:ZH4),(2Q1:ZH5),(2Q2:2Q3),(ZQ2: ZW1),(2Q2: ZW4), (ZQ3: ZW1),
(SHI:SH4) (2Q3:7W4),(ZQ4:ZH1),(ZW1:ZW4),(ZW2:ZW3), (ZH4: ZHS), (2Q2:2Q5),
(2Q3:2Q9),(2Q5:ZW1),(2Q5: ZW4)
95.00,526,0  (SW1:SW4),(SW1:SWS), (SW1:SH2),(SW1:SH3), (SWI:SHS), (SHI:SH2),  94.74,5.56,0 (2Q4:ZW2),(ZQ4:ZW3),(ZW5: ZH4) ,(ZW5: ZH5), (ZH3: ZH4), (ZH3: ZHS)
(SHI1:SH3), (SH1:SHS), (SH4:SHS)
95.00,0,5.26 (SQ2:SW1),(SQ2:SHI), (SQ2: SH4), (SQ4:SW1), (SQ4:SH1), (SQ4:SH4),  94.74,0,5.56 (Q1:ZWs),(ZQl:ZH3), (ZW2:ZW5), (ZW2: ZH), (ZW3:ZW5), (ZW3: ZH1)
(SW4:SHI) (sw4 SH4), (SWS:SHL), (SW5:SH4), (SH2:SH4), (sm SH4)
94.74,556,0  (SQ2:5Q3),(5Q2:SQ5),(SQ2:SW2), (SQ4:SQ3), (SQ4:SW2) 94.44,0,5.88 (2Q2:ZW2),(2Q2:ZW3),(ZQ3:ZW2), (ZQ3:ZW3) , (ZW1:ZW2) , (ZW1:
7W3),(ZQs: zwz) (2Q5:ZW3),(ZW4:ZH3)
9474,0,556  (SQ3:5Q4),(SQ3:SWS), (SQ3:SH3), (SQS:SWS5), (SQ5:SH3), (SW2:SWs),  94.44,5.88,0 (ZW2:ZW4),(ZW3:ZW4)
(SW2:SHS)
94.44,0,5.88 (SQl:SwW2) 90.00,5.56,5.56  (2Q4:ZW5),(2Q4:ZH2),(ZQ4:ZH3),(ZWS: ZHI),(ZW5:ZH3), (ZH1: ZH2)
(ZH1:ZH3),(ZH2:ZH3)
94.44,588,0  (SW2:SW3) 8947,0,1176  (ZQ:ZQ4),(ZQ2:ZWS),(2Q2: ZH1), (ZQ3: ZQ4), (ZQ3:ZW5), (Z2Q3: ZH1)
(2Q5:ZW5),(2Q5:ZHD), (ZW1:ZW5),(ZW1: ZHD), (2W4: ZW5), (ZW4: ZH1)
90.00,5.56,5.56  (SQ2:SW4), (SQ2:SH2), (SQ2:SH3), (SQ2:SHS), (SQ4: SW4), (SQ4:SH2),  8947,11.76,0  (ZQ4:ZQS),(ZQ4:ZW1),(ZQ4:ZW4)

SW2:SW4), (SW2:SH2), (SW2:SH3)

SW1:SW3)

$Q1:5Q3),(SQ1:3Q5)

§Q3:5W3),(SQ3:5W3)

SQ1:SW4), (SQI:SH3), (SW3:SW4), (SW3:SH2), (SW3:SH3)

§5.00,17.65,0

84.21,6.25,12.50
84.21,12.50,6.25
§0.00,6.25,18.75

(
(SQ4:SH3), (SQ4:SHS), (SW4:SWS5), (SW4:SH2), (SW4:SH3), (SW4:SHS),
(SWS:SH2), (SWS:SH3 ), (SWS:SHS), (SH2:SH3 ), (SH2:SHS), (SH3:SHS)
90.00,0,11.11  (Q3:SW1), (SQ3:SH1), (SQ3:SH4), (SQS:SW1), (SQS:SHI), (SQ5: SH4) ,
(SW2:SH1), (SW2:SHY)
90.00, 11110 (SW1:SwW2)
8947,0,1176  (SQ1:5Q2), (SQ1:SQ4), (SQ1:SWS3), (SQ1:SH2), (SQ1:SHS), (SW3:SWS5),
(SW3:SHS)
8947,1176,0  (SQ2:SW3),(SQ4:SW3)
§9.47,5.88,5.88  (SQ3:5W2),(SQ5:SW2)
88.89,6.25,625  (SQI:SW3)
§5.00,0,1765  (SQL:SW1),(SQL:SHL),(SQL:SH4),(SW3:SHI), (SW3:SH4)
85.00,5.88,11.76  (SQ3:SW4), (SQ3:SH2), (SQ3:SHS), (SQ5:SW4), (SQ5:SH2), (SQ3: SHS),
(
(
(
(
(

8947,588,5.88  (2Q1:ZW2),(ZQ1:ZW3),(ZW2:ZH4),(ZW2: ZHS),(ZW3:ZH4), (ZW3: ZHS)

88.89,0,12.50
85.00,5.88,11.76

7Q2:ZHS
7Q1: 74
ZW3:7H3
85.00,11.76,5.88  (zQl:ZH4),(ZQl:ZHS5),(ZHI:ZH4),(ZH1:ZH5), (ZH2: ZH4) ,(ZH2: ZHS)

( ),(ZQ3:ZH5), (ZW1:ZHS),(ZW4: ZH5)

( ),
( )
( ),
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( ),
( )
( ),
( ),

(zQ1:ZH1),(ZQI:ZH2),(ZW2: ZH2), (ZW2: ZH3), (ZW3: ZH2)

84.21,1250,625  (2Q1:2Q2),(2Q1:2Q3),(2Q1:2Q5),(2Q1:ZW1),(2Q1: ZW4)
80.95,11.76,11.76  (ZW5:ZH2
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ZWI1:ZH2
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