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HPLC fingerprint on roots of Polygonum multiflorum from different habitats
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Abstract: Objective To establish an HPLC-fingerprint method for evaluating the quality of the root of Polygonum multiflorum
from different habitats in China. Methods A separation was performed on an Agilent extend C,g chromatographic column (250
mm x 4.6 mm, 5 pm) with gradient elution. The mobile phase consisted of acetonitrile-formic acid water solution (0.1%). And
the mobile phase was at flow rate of 1.0 mL/min. The detection wavelength was at 280 nm. HPLC fingerprint chromatograms of
16 batches of crude material of the roots of P. multiflorum were analyzed. Chemometric methods including principle component
analysis (PCA), and clustering analysis (CA) were used through the software of Matlab for common peaks. And the content of
2,3,5,4'-tetrahydroxy stilbene-2-O-B-D-glucoside was determined by HPLC. Results The similarities of the 16 batches of
samples were between 0.936 and 0.998. This showed that the quality of the roots of P. multiflorum from different habitats in
China was stable. Eighteen common peaks were identified by HPLC/Q-TOF/MS. The results of FCA and CA were consistent
with similarity evaluation. The content of 2,3,5,4'-tetrahydroxy stilbene-2-O-B-D-glucoside was consistent with principle
component loading factors. Conclusion The method is simple reliable, and it can provide a standard and guidance for the
quality control of the roots of P. multiflorum.
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1.1 48§

Agilent1290 R BAH LG, TiC 1260 DAD £
MZs: Agilent1260 sy 08 AH (354X, Hd 1260 DAD
KrlZ%: Waters2695 & 30 AH (L35, ic 2998PDA
Kyl 2s: Triple Q-TOF 5600 JFi{% (AB 7)), AL
H M S T RS, BG4 LC-20AD;
FRIW- AY220 (0.1 mg, TLIRE S3a 1T 4 sk
BAXAS) ), DK-S22 HLRAER KB ( EiRs 3 s
BwEHBRAFD.

1.2 ANtz

16 fib2E A0 85 % 2544 Polygoni Multiflori Radix H

FNE R AR EARA R, ik 1. &
F1 FERKE

Table 1 Sources of samples

Y 7

S1 TN R IR B BRI

S2 sMNEHEL IS

S3 BN A it R B AR K
S4 b B B LR
S5 AL ANE R - B
S6 Wb Tl B

S7 Py de)n

S8 JVUA R P B T IR
S9 WA T T B 11 4H

S10 DTN BT BN i

S11 HNE LB

S12 GNIIE=118=1

S13 TN YL E T = AR
S14 HIMEREZE

S15 AR

S16 JARA N T

P P B 2 K B AR M W RME T 1
Polygonum multiflorum Thunb. 1) EuE .

TR KIEFE W K E I
WO R A2 R e B B, HiE S A
110844-201310. 110758-201415. 110756-200110;
NGt ikal (S5 Merck Aw]), HIEE A (Aikhal
GLHBIBATED, HERA kel (GEE ACS AF]D.
2 HESHR
21 BIERHGRRILEEH
2.1.1 {440 Agilent Extend Cig (250 mmX4.6
mm, 5 pm) AR, K3 K 280 nm; F:E 30 °C;
YRR 1.0 mL/min; ZEFE I 10 pL, WahA R 0.1%
ARV (A) - (B)s BAEEVERG 4140 0~30
min, 8%~30% A; 30~55 min, 30%~70% A; 55~
65 min, 70%~80% A; 65~70 min, 80%~100% A;
70~75 min, 100% A; 75~80 min, 100%~8% A;
80~85 min, 8% A.

2.1.2 JRiES&ME R TOF MS-IDA-MS/MS ##54,
ESI £ & 14X, F57E H m/z 100~1 200, W%
K 4 500 eV, & TR 500 °C, K7 (CUR Ny
0.20 MPa, Z1k2% (GS1 N,) 0.38 MPa, #fiBh < 0.38
MPa, ZE#%EHLJE (DP) 80 eV IDA 444 FiE: Al
JEHLE (CE) 35eV, filifiidi 5% (CES) 15V,
AR Bkl

22 MREBARGE

221 ORCIRER ORI R AR
ORI AL 11.85 mg, & 50 mL EilH, Ina
FERRT B 2L, W

222 KEEMGERAIES R PRPOR I 3
2 8.25 mg, B 100 mL S, 0 F R AR
HMmBRZIE, .

223 K E RO A A RS AREOR
o Z PG IR 4.50 mg, & 100 mL &SR, n
RESRHA B R R B, HIfS.

23 HiXGRIBARE &

WA AR GEI53H) 2503 g, FEFRE,
HHIEHRIEY, RN 75%F 8 30 mL, FRE
HEE, AR 45 min, B4, FIRREE, H 75%
RN S BRI e, FR5), BE, ISR,
I ELyEm, B,

24 FEFER
2.4.1 FREMEIRES  BURE SR, AR
(e iEd %, 0T 04 20 4. 8. 120 16 h 1K
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FEE T o
242 KEEPCAE HURTE SRR, LU

28 TR, VBB 6 IR, R 2
TR AR VR R GEFSTIR (2012), BEAT AR
FEVPAY o 4 HR A4 A UG AT S B o[]St 0 1 A
RSD 3 <<3%, FHUANEZ S R 4f o
243 EEMERE BT SRS, R
28 AT B R A 6 0, AR, A
M 24 8 AL E PR RGBTSR (2012), 1F
ATABLEE VT o 25 SR A AT WA AT OR B I 1] S AHDGS
W THIAN RSD 4 <3%, RUAEL M LIT,
25 MESh_EZHEEHNE

BB SR 0.2 g, &M (PEZ) 2010
SERE JVENIE 16 T E S SR LR,
HARAER T (PEZH) 2010 FFhESR, 45
RN 2,

R2 IMAESH-XZHEE
Table 2 Content of 2,3,5,4’-tetrahydroxy stilbene-2-O-§-D-

glucoside of 16 batches of samples

i i ) /% PR R H%
S1 251 S9 3.18
S2 3.86 S10 3.85
S3 3.41 S11 5.30
sS4 2.86 S12 2.42
S5 5.69 S13 3.32
S6 3.18 S14 4.74
S7 3.63 S15 2.52
S8 2.37 S16 2.11

2.6 e SHMIELEIEREL

B 16 HbfT ey 1y, 428 “2.37 TR ikl &t
WAL % “2.17 TN ik S AT 02
2.6.1 JLAHUEMHE R 16 MU E L 2M ER
WAH BT, AW 18 AN LA, WIE T % HPLC
Ok R IE R SIS, VR T 1 5 S A R AR B
BT 2R SR EE SRR 1 S R 3 R, 4
F B U AR, WOg £ — R QR 1F (11 5108
VER 2 [, LA WA OO/ B I R] . ARG 0 T R 45
R 3 F1 4,

#*3 HLHEEIEER
Table 3 Relative peak areas of common peaks
Mg S1 S2 S3 S4 S5 S6 S7 S8 S9 S10  S11  S12  S13  S14 S15 S16
1 0.022 0.006 0.009 0.009 0.011 0.006 0.006 0.015 0.009 0.012 0.004 0.038 0.007 0.004 0.018 0.047
2 0.074 0.067 0.061 0.045 0.060 0.071 0.036 0.202 0.088 0.102 0.046 0.097 0.063 0.046 0.094 0.165
3 0.019 0.016 0.009 0.018 0.011 0.010 0.009 0.031 0.009 0.015 0.010 0.011 0.007 0.010 0.019 0.052
4 0.123 0.018 0.022 0.045 0.027 0.054 0.050 0.216 0.030 0.027 0.009 0.065 0.011 0.013 0.046 0.088
5 0.007 0.010 0.010 0.005 0.010 0.004 0.004 0.041 0.005 0.010 0.005 0.002 0.008 0.004 0.011 0.004
6 0.073 0.008 0.045 0.066 0.041 0.102 0.050 0.083 0.083 0.011 0.060 0.069 0.035 0.050 0.046 0.027
7 0.031 0.090 0.045 0.023 0.058 0.032 0.015 0.173 0.036 0.082 0.024 0.028 0.058 0.032 0.081 0.060
8 0.044 0.015 0.009 0.023 0.009 0.022 0.020 0.027 0.016 0.011 0.014 0.026 0.008 0.013 0.027 0.013
9 0.045 0.068 0.077 0.333 0.181 0.127 0.082 0.333 0.121 0.045 0.033 0.048 0.046 0.024 0.068 0.029
10 0.013 0.020 0.013 0.035 0.016 0.033 0.015 0.051 0.024 0.017 0.016 0.026 0.013 0.016 0.010 0.008
11 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000
12 0.024 0.095 0.093 0.097 0.100 0.137 0.087 0.055 0.104 0.078 0.050 0.090 0.101 0.045 0.108 0.054
13 0.344 0.079 0.156 0.164 0.164 0.090 0.304 0.043 0.124 0.093 0.138 0.351 0.224 0.099 0.069 0.054
14 0.103 0.056 0.036 0.045 0.053 0.020 0.085 0.030 0.030 0.059 0.032 0.128 0.132 0.033 0.044 0.026
15 0.122 0.017 0.032 0.027 0.028 0.025 0.057 0.020 0.023 0.011 0.026 0.120 0.049 0.026 0.035 0.034
16 0.058 0.009 0.018 0.011 0.015 0.010 0.014 0.016 0.005 0.007 0.009 0.028 0.030 0.012 0.019 0.008
17 0325 0.092 0.164 0.174 0.144 0.066 0.262 0.028 0.098 0.209 0.063 0.245 0.120 0.050 0.174 0.118
18 0.242 0.077 0.091 0.045 0.095 0.040 0.150 0.018 0.071 0.104 0.052 0.139 0.099 0.034 0.097 0.056




+ 2152 ¢ ¢ £ % Chinese Traditional and Herbal Drugs 3£ 46 % 25 14 ] 201547 A

x4 HBIEHEWTRERIE
Table 4 Relative peak areas of common peaks

s Sl S2 S3 S4 S5 S6 S7 S8 S9 S10 S11 S12 S13 S14 S15 S16

0.1171 0.1171 0.1171 0.1171 0.1172 0.1171 0.1171 0.1170 0.1172 0.1171 0.1170 0.117 1 0.1171 0.1171 0.1172 0.117 1
0.1382 0.1382 0.1385 0.1383 0.1383 0.1385 0.1382 0.138 1 0.1382 0.1384 0.1384 0.1382 0.1383 0.1383 0.1382 0.1379
0.1658 0.1658 0.1658 0.1658 0.1658 0.1657 0.1659 0.1659 0.1657 0.1656 0.1658 0.1657 0.1656 0.1658 0.1659 0.1659
0.2053 0.2054 0.2053 0.2054 0.2054 0.2053 0.2054 0.2053 0.2052 0.2053 0.2054 0.2053 0.2051 0.2052 0.2053 0.205 3
0.3927 0.3930 0.3931 0.3933 0.3930 0.3930 0.3931 0.3924 0.3924 0.3929 0.3927 0.3925 0.3928 0.3926 0.3923 0.3922
0.4877 0.4873 0.4883 0.4879 0.4879 0.4879 0.4875 0.4874 0.4876 0.4927 0.4926 0.4874 0.4876 0.4877 0.4879 0.488 2
0.4957 0.4983 0.4977 0.4972 0.4978 0.4978 0.4972 0.4974 0.4975 0.4973 0.4974 0.4972 0.4974 0.4976 0.4977 0.4975
0.7296 0.7299 0.7297 0.7294 0.7296 0.7304 0.7300 0.7300 0.7304 0.7299 0.7300 0.7304 0.7305 0.7300 0.728 5 0.726 8
0.7981 0.7982 0.798 1 0.798 1 0.798 0 0.798 0 0.7982 0.798 0 0.798 1 0.798 0 0.798 1 0.798 4 0.798 0 0.798 0 0.798 1 0.7979
0.960 8 0.9617 0.9614 0.9611 0.9611 0.9609 0.9607 0.9605 0.9607 0.9609 0.961 0 0.9609 0.9604 0.960 7 0.960 7 0.960 5
11 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.000 0
12 1.0488 1.0495 1.0488 1.0489 1.0487 1.0486 1.0489 1.0484 1.0483 1.0488 1.0490 1.0490 1.0487 1.0489 1.0489 1.048 8
13 1.7305 1.7300 1.7296 1.7302 1.7305 1.7304 1.7307 1.7307 1.7310 1.7310 1.7311 1.730 8 1.7304 1.7309 1.7306 1.730 1
14 18975 1.8970 1.8968 1.8971 1.8976 1.8975 1.8977 1.8977 1.8979 1.8978 1.8977 1.8974 1.8971 1.8976 1.8974 1.897 1
15 19516 19511 19505 1.9510 1.9514 1.9515 1.9519 1.9519 1.9522 1.9520 1.9519 1.9516 1.9513 1.9519 1.9517 19512
16 2.0962 2.0957 2.0954 2.0956 2.0961 2.0962 2.0964 2.0965 2.0970 2.0965 2.0964 2.0961 2.0957 2.0964 2.0963 2.0957
17 27612 27607 2.7606 2.760 8 2.7614 2.7614 2.7615 2.7613 2.761 8 2.761 6 2.7614 2.7610 2.7603 2.761 4 2.7614 2.760 6
18 33191 33187 3.3188 3.3185 3.3191 3.3192 3.3193 3.3193 33199 33195 3.3194 33187 3.3180 3.3191 3.3190 3.3182

O 0 9 AN W R W N —

—_
S

2,62 JLAWERAE CRAXMBSMEMSE S d RS E bR e TR, LR E 23,54 U
WRTH B — 2 BRI R AT Y, S R ZE-2,3-T-0-B-D-AAIBEF . polygonimitin B K
e T 11 ANEHIEARER M E Sy, Hod 11, 17, W H-1-0-FIAE B . KI5 -8-0-(6'-0- 1 —lt)-B-D-
18 ‘SUER A0 RN U8 ) R OIR T RBE 3R MR KD T E-8-O-B-D-iAg bl 1. K=
KICHEFE, 4. 6. 9. 120 13, 14, 15, 16 SWE  E-8-0-(6-O- —)-B-D-Hi %l . 4R WK 5.

x5 HBEERUFMSHED

Table 5 Speculation of chemical components of common peaks

U= tp/min  ESI &1 (m/z) WHET (mk) RO HEE
4 3.65 169 [M—H] 125 [M—H—CO,] BETR
6 8.76 289 [M—H] 271 [M—H—H,0] ILAEHE
9 1548 567 [M—H] 243 [M—H—2Glu] 2,3,5.4"- VU EE 0K 2 45-2,3- - O-B-D-F %5 Bl £
11 18.01 405 [M—H] 243 [M—H—Glu] TR
12 19.03 417 [M—H] 255 [M—H—Glu] polygonimitin B
13 31.60 431 [M—H] 269 [M—H—Glu] KIEH-1-O-H % P Fr
14 3438 517 [M—H] 473 [M—H—CO,] K #-8-0-(6"-0-N . 1%)-B-D- T 2 Bl 1
269 [M—H—CO,—CH,CO—Glu]
15 35.64 445 [M—H] 283 [M—H—Glu] K 2 E-8-0-B-D- 8 2 Bl 17
268 [M—H—Glu—CH;]
240 [M—H—Glu—CH3—COJ
16 38.12 531 [M—H] 283 [M—H—malonyl—Glu] K35 2 H iE-8-0-(6'-O- N —-t)-B-D-H1 % Bl £
17 5035 269[M—H] 241 [M—H—COJ] K"
225 [M—H—CO,]
18 60.68 283 [M—H] 241 [M—H—CH,—CO] KHE R

Sy 5 ot PR o B 2 () B

*identified components by reference substance
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2.6.3  AHALRE vF S KON BB SUEIE AR R 45K
A2 16 #HM g o, WK 1, F 16 it
o] B 5 2y MR S AR SIS I ATA s SO S N
2R SO ML PRI R ST (2012), HEAT
MU THEE, BEEFES ST e h S I 1, X
Pl 3t A B 7 R T AR Bk, B E SE N 0.1,
HENULHL, A pont AR gr i, WK 2, HAHAL
JE &5 R WK 6.

TS N——— — I
e S s Ve ——— [
I —— [V———v e + -
7)_.—,_A—~,J.‘»AMM&)\—A)§—A__—_L
A R A Y

N RS AU UHEIPN (¥ VU ——— A

#Ln, A AV NN | S S A

Y I 41._*,4 N N

I VO N U VU 'f;

- A U V. N A
1 u W WV e —— — ]
0o 10 20 30 40 50 60 70

t/min
1 16 #tE SIELE®
Fig.1 HPLC-fingerprint of 16 batches of samples
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-8 OIHE 17-K30%H 18- RIE Tk
11-2,3,5 4" tetrahydroxy stilbene-2-O-B-D-glucoside 17-emodin  18-physcion
2 E S RELEL
Fig. 2 Reference-fingerprint for 16 batches of samples
*6 16MMESHUEHHEER
Table 6 Similarity of 16 batches of samples

F il HHE FF il QiKY
S1 0.951 S9 0.997
S2 0.993 S10 0.992
83 0.998 S11 0.992
sS4 0.974 S12 0.972
85 0.996 S13 0.992
S6 0.991 S14 0.989
7 0.980 S15 0.994
S8 0.936 S16 0.985

2.64 T SIRSEEALE VT 5 16 #fTE S
AR FRFR S LU, AT IRIRT B B S R AR A
JEAE 0.9367~0.998, RS 1 S 15 5 1 B e AH T
Fesg, A 1 AT LG AN TR ] o S A2 R oy J

A8, WA RSD 1) LA H A W04 i
TN, RSB /A TR WK 6 TG H,
FEN S1. S4. S7. S8, S12 AMLLEEAIATAG, HoAthf
At AR AR ey, FEH AR S8 AHBLRE SRR

265 I RER ERG T O T SIS EHE A
[T S PRI, R 1 A WA TR S B AT
¥ 16 UM SR I T MatlabR2014a
H1, iz zero-mean normalization b7V TH AR RT
AbER, SRIGHEAT AT, AT 3 AN K
TR BB PCLL PC2. PC3, M ZETHIRERE,
PC1 BTRRZE N 70.3%, DIRFREN, & ERE;
PC2 TikE N 15.7%, PC3 TiRENR 7.7%, 13 NE
RO BT 93.7%, FTLTRT 3 AT 4T
CLZRRE ST 1 S REACRAE . 0 LAEE 1. 28 2. 28
3 BRI AARR R, B THGE , 1931 16 #ILFE L 1) PCA
o0 (B3, AR PCL B TEAT I 04T (B 4D,
FH DS AN [FRE ) 22 S ) R 2E TG 3R

400

St 7

300
200 | #12

100 |
s
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S s10

S5 ;,1;
15
s4
— 9
100 | S16 L S2
56
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Fig. 3 Projection drawing of PC1 and PC2
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Fig. 4 Loading diagram of PC1
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HRAE ] 4 mT%n, =gy PCL ks KRR 252
11506, B 1. 2 ERr PO T LUE HER T FE 5
S1. S7. S8. S12. S15. S16. Sl1. S14 24k, H4
FESIRERAE 3, I 5L 2R (191X 531 = BRI E
501 FERgr B, HePEeS SIL S8 S12. S15. S16
RS 1 R 35y ERBUR, FEah S11. S14 1540 %
(R “2.57 Iish AR g IR A 5.

M= AEG o 1 (B 50 af LUG HRE A S8 R —2K.
S1. S7. S12 A—3, ILfh—38. 7 hrah ARl
UM 45 IR —8. BE— DR T it fir g vk
(TS

{[1]

5 MELEEL 2. 3 XS =HESE

Fig. 5 3D Diagram of PC1, PC2, and PC3 scores of samples
3 Wig

SRR A SR SN TRl ST
AT T %%, BAe T “2.37 I FHERS R I
ke RIS R A . O iEFE . WA RS, B
FEFAT AT T, mEe T RILEIE s
PRI R AR S BGAE FR S St T B R
T HPLC/Q-TOF/MS VAT 7 IH)E, aH]
TR T AR SRR e R SR A TSR .

ARSI T SRS 18 AN AT,
FRRR AT VT, Horb 4y 64 94 11, 12,
13, 14, 15, 16+ 17, 18 S H A LA & TIR.
JUZEZR 2,354 MU0 K 465-2,3--O-B-D- A bk
. “IEZIFTE. polygonimitin B, K 25-1-O- 475 1
Ty KIE-8-0-(6-0-TN —Ih)-B-D-H % BT K s
FTE-8-O-B-D- I H 1 K7 5 FHE-8-0-(6"-0- T —
W)-B-D-HIA . KB EE K FE.

AT SR ar B AT W DR B I TR 2208, (R

WA R ZE R, LIS RIIR 1R — 122 B 1
AWM AR AT E SAHBE 0.936~0.998,
R fe] o S A AR e, W KK ZE S
ARSI TR RSD 0K, AHAHMUE R s, i A
AIREAE IR CRFRIGTHIR R, AT S B

TR g el &, FEsL ST, S7. S12 h—
%5, S8 A2, HAbFER 2K, Haogiis
16 HEFE S AR 85 FILA— 3, B DUUF T AL
B PR A B MR o RF SR 1 25 A AT R B AT
AT LAPE HOG I T B A3 DTRR SR R AU 11 50, B
TR, FESL ST S8, S12. S15. S16 7 —
T A BN, FEGL S1L. S14 fnimE, 5
TR ORI E SR8 RN 2R O
W (hEZ) 20K,

WIF 5T 3 B A S 00 5 7 () v R . mTE, Wl
LAV B 2 T AR SR

SE

(11 PEZ [s]. —#. 2010.

[2] RERSE T DT e R [J]. IS I B [ 24,
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