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mm X 250 mm, 5 pm)A, AFHAEH THE-0.2%F5 B K ; B, Ak K A 280 nm; Aik A 1.0 mL-min™'; 4B A 25 C,
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Content Determination of Eight Components and Fingerprint Chromatograms of Polygoni Cuspidati
Rhizoma Et Radix by HPLC-DAD

YUAN Ping, GAO Junfei, YUAN Xiao*(Wuhan Botanic Garden, Chinese Academy of Sciences, Wuhan 430074, China)

ABSTRACT: OBJECTIVE To analyse Polygoni Cuspidati Rhizoma et Radix from different areas by HPLC-DAD, and to
establish the method for identification and quality control of it. METHODS YMC-Cgcolumn (4.6 mmx250 mm, 5 um) was
used. Analysis was performed on condition of gradient elution solvents of acetonitrile and 0.2% phosphoric acid. The flow rate
was 1.0 mL-min~!, detecting wavelength was 280 nm and column temperature was 25 ‘C. Eight components of five batches of
Polygoni Cuspidati Rhizoma et Radix were determined, and the fingerprint chromatogram of it was established. RESULTS
The method of content determination was desirable precision, reproducibility, and stability. Seventeen common peaks were
established from specimens, the similarity of samples was 0.915-0.973. CONCLUSION This method indicates the difference
of the chemical component in Polygoni Cuspidati Rhizoma et Radix from various habitats in China, and can be used for quality
control.

KEY WORDS: Polygoni Cuspidati Rhizoma et Radix; fingerprint chromatogram; HPLC; DAD
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LT AN T b Tl R AL 24 R (R A v P A R
O AT 4 50 24 FH e RL i AR R Ak R T
1 R
1.1 a5

L-2000 7 = He A il (H A H AL A #\)s J5 5y
Z—HFAN R (EE RSN A R ITTA
F]): JK5200DB A4 (4 M4 e v il A A s A B
A F A 59 kHz)s MR R A LG L B
W XA AR AT OfF(ikal, £H
TEDIA A wl), KA ZEEAK, HLRRAI N5
Frali
1.2 AEZkER

FERLZIA AL 5 i, 230 2010 4E L AR
X R A, B e, DA B
ZRIGW AR BCR S, WIka4 b ST, S2, S3, S4,
S5, HH PR BB ) bl S i 0TI D e
BHEY IR BL(Polygonum cuspidatum Sieb. et Zucc.)
(1R 25 o 8 AN R F AR SIZUG = DB Pt 22 0%
Weiph, & ORI E G, MarERAEET
HICig M0 B3 2 FAA, SRR RIS, s
fiff 2 FoAb 2F S5 o A B P Y . K3 3R -1-0-B-D-
WA . ARSI K3 8-0-B-D-i % 1T
K7 T E-8-O-B-D-Hi B 11 . 2- T4 Bk-6- STk
JE7-HLHIRERR . KPR, KEEHEDY, 2
FE L 3 00 5 HE 40 B 241>98% , ok FEE i F1 7 20U AH €
HE T .

2 4 5 6 8
i _ _ T L
0 8.70 17.39 26.09 34.79 43.48 52,18 60.88
t/min

1 Xt HE o i A 3 T

- H PR 2- K %R -1-0-p-D-R 4B H : 3-3E A, 4K
2 -8-0-B-D-HHHE L ; 5— K HHR T RE-8-0-4-D- A4 H 15 6-2- T4
-6- LT AE-7-FRIE S BERR . 7- KB 38— 3% Ak

Fig 1 HPLC chromatogram of 8 reference substance of
Polygonum cuspidatum

1—polydatin; 2—emodin 1-O-f-D-glucoside; 3-resveratrol; 4—emodin-8-
O-f-D-glucoside; 5—physcion-8-O-f-D-glucoside; 6-2-methoxy-6-acetyl-
7-methyl juglone; 7—emodin; 8—physcion
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2 HAEEHR
2.1 kst
YMC-C5(250 mm X 4.6 mm, 5 pm) {435 4:: i
A A L, WA B: 02%WERE K, B
JEFEF: 0~30 min, A 15%—>35%, 30~50 min, A
35%—>65%, 50~60 min, A 65%—>90%. F1:¥i 25 C;
Wik 1 mL-min™'; KK 280 nm; HEREEN
10 uL.
2.2 W
221 THEE W E ORI R
. KIE-1-0-B-D-H % . DRI, K3
# 8-O-B-D-HE BT K32 HEE-8-0-p-D- %
BEEE . 2-F Ak -6- S EAE-7-FH L HBRER . K35
K7 R IS s, 40 & 10 mL =)
N R O R ARSI R FE 4 R
1.00, 0.20, 0.11, 0.19, 0.17, 0.072, 0.088, 0.098
mg'mL_l0
222 AR lBEw Il BUEM A M B RGE
60 HNZ) 1 g, K%M E, BT 50 mL SN
30 mL HIf, FRE, HASHEE 30 min, B4, #hE
R ER, $5), £ 0.45 pm PALIEE T, B
sk, Rl
2.3 fRGUEE W LR
231 ZPERRMFLL 43 ks 2 WO HE
W1, 2,5, 7, 10 pL BEFE, DL oy W T P34
B A PARFR , BERE R () B AR R, JEAT [R5,
FRILER M T REFAR S R B 1,
232 KRS WUE KM, AL 6
W, LAZERAEAT NS g, RO
AFF LR B R[] A o W AR () — B0k . 25 R &t
Tl WA KE G B4 IS TR (1) RSD R 0.21%~2.12%, A%}
WA RSD 4 0.23~2.53%, & WK% % R
233 HEMRE BB HRES 6 . R
FRAE, % “2.2.27 BUFPATHI% 6 il i,
HREIE, LEZEMEEH DA S g, &7
(1% AF 0T £ B IS ) 0 A 6 0 TR R R RSD 43 il Ry
1.2%~2.15%, FUZ kB R,
234 FREMERE  WUE- R, % “2.227
TR SPAT A s, SEBCE, AT o,
2, 4, 6, 12, 24 hHtFE, DIAEAEF NS
W, 2 G % (0 15 DR PR AT DR B Hsf TR R A X 0 THT AR )
— 3, B RREEAT T OR B I R] Y RSD 28 0.51%~
2.41%, AHXTUETHIALP) RSD 4 0.96%~1.96%.
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Tab 1 Linear ranges of 8 chemical components in Polygoni Cuspidati Rhizoma et Radix

4 LT AR R EL(r) L /g
HEE R Y=6.83x10°X+2.75x10° 0.999 9 1.0~10.0
KU H-1-0-p-D- % BT ¥=1.20x10°X-5.13x10* 0.999 9 0.20~2.0
SE-2y ¥=2.90x10°X+4.80x10* 0.999 9 0.11~1.1
K %-8-0-B-D- 4 H B 1T ¥=6.38x10°X-1.97x10* 0.999 9 0.19~1.90
K% 2% F ik -8-O-f-D-7 A Hi 1T Y=1.76x10°X+2.10x10* 0.996 7 0.17~1.70
2-FA 36 £ T JE - 7- FR O A Bk I Y=1.12x10°X-1.37x10* 0.999 7 0.072~0.72
N Y=1.37x10°X-2.62x10* 0.999 8 0.088~0.88
K 7% H ik Y=1.08x10°X-2.44x10* 0.999 8 0.098~0.98

235 JFEMIBCRIREE  HURBLZM B RL 1 g,
FEEME, B 50 mL A, KKK % FR e
Jei B B B R 20 mg, K EK #-1-0-4-D-
AT 10 mg, FIZE I 25 mg, K33 -8-0-4-D-
I HE T 8 mg, K¥a 2 HE-8-O-B-D-H1 % BE 1 11
mg, 2-H4EFE-6- L MEFE-7-H LI BERE 7 mg, K3
% 15 mg, N EH 24 mg, FFHIAFEE 30 mL,
B AL 30 min, HCHRA, #MI0FEES Z R,
25, 2 0.45 pm WALIERE IR, BUEHENS . oF
7% 6 RS, 1% “2.17 TR ik &A1
AT M, MR E UL R 8 MEA YR
[, [BIfcEEEIE 5300 99. 0%, 99. 5%, 99.
4%, 101.2%, 100.5%, 100.9%, 99.1%, 100.1%,
RSD 43514 0.3%, 0.2%, 0.1%, 0.5%, 0.8%,
0.9%, 0.4%, 1.0%"'%,

2.4 FROUE S T R

T2 SHEMAM T 8 RSN EENT

R AR R IR MK % 1.00 g, #%
“2.2.27 TR JPVERCHI O, K “2.17 TR
TEAAFREATINE, B T 8 AN B RS 1 (i
g, b 4 SN ORISR, 6 SRR
-1-O-B-D-H % FET, 750N A, 9 SR
KNI F-8-O-B-D-H G FET 11 508 Ko 25 H ik
-8-O-B-D-HHHELF, 15 5§k 2-H HIE-6- L W3t
-7-HER ARk, 16 SUE R K E, 17 SN KK
#HEE. 5 HEAN ] = Hu ALY 8 AN B & I 45
R 2. T 5 SEUHE RS O e g5 R g
HH ) TR DA S e T RRURE R B R [ S5 A OC 2 5k
Torprs Wi, WE e isgcd g, ke 22
ANk, HohAg 17 AN IEERRENE, w4 ok )50
PRI (B R RFAE g, 45 R ILIE 2. 5 AR = Hh
FEALI HPLC F84CE il A R R 5 i 80 s A
lg] 3[11—12]0

Tab 2 Determination result of 8 components from 5 batches of Polygoni Cuspidati Rhizoma et Radix

D S1 S2 S3 S4 S5 Y
H A BT /% 1.2 0.81 0.77 1.1 1.7 0.77~1.7
K& #-1-0-B-D-FHH 1T/ % 0.21 0.12 0.06 0.13 0.12 0.06~0.21
R /% 0.233 0.177 0.33 0.20 0.19 0.177~0.30
K8 % -8-0-p-D-T i B 15/ % 1.00 0.49 0.41 0.66 1.02 0.41~1.02
K3 % H E-8-O-B-D- T T E 15 /% 0.64 0.25 0.57 0.52 0.77 0.25~0.77
2- A JE-6- L HE-7- FR AL WA BRI /% 0.020 0.022 0.044 0.048 0.046 0.020~0.048
KIEF% 0.110 0.266 0.439 0.407 0.195 0.110~0.439
K 3 /% 0.015 0.039 0.032 0.075 0.032 0.015~0.075

N | .

0 830 1739 2609
t/min

2 5 HLRER ) HPLC #4 A

Fig 2 HPLC fingerprint of 5 batches of Polygoni Cuspidati

Rhizoma et Radix
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2 56 x) i, 13 15 17
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0 8.70 17.39 26.09 34.79 43.48 52.18 60.88
t/min

3 5 HA B 7 H R A T B SR IO B HPLC F8 40 A 3t
AR THEERFEE NS

A-AFE BT 6~ KM E-1-0-B-D-F A M T-HI RSB 9- K3
#-8-0-B-D R EIFITF s 11-K 7% % W fik-8-0-p-D- A HWETF; 15-2-F4
Be-6- LM BE-7- AL HIBRIR: 16-KIT3; 17— KITHE Tk

Fig 3 The common HPLC fingerprint for methanol extracts
of 5 batches of Polygoni Cuspidati Rhizoma et Radix
(resveratrol-3-O-f-D-glucoside as reterence is represented by
peak 4)

4—-polydatin; 6—emodin 1-O-p-D-glucoside; 7-resveratrol; 9—emodin-8-
O-f-D-glucoside; 11-physcion-8-O-f-D-glucoside; 15-2-methoxy-6-acetyl-
7-methyl Juglone; 16—emodin; 17—-physcion

F3 5 MR M A VAR AR EF B ]
Tab 3 Relative retention time of common peaks from 5
batches of Polygoni Cuspidati Rhizoma et Radix

BHEATE i AF R B I T
i " g RSP
St S2 S3 S4 S5 Yo

1 0.722  0.722 0.721 0.718 0.720 0.721  0.214

2 0.774  0.791 0.790 0.789 0.789  0.786  0.926
3 0.866 0.866 0.865 0.863 0864 0.865 0.157
4 1.000  1.000 1.000 1.000 1.000 1.000  0.024
5 1.303 1304 1303 1.306 1308 1.305 0.166
6 1432 1484 1483 1486 1.489 1475 1.612
7 1.621 1.626 1.623  1.628 1.631 1.626  0.253
8 1.796  1.802 1.799 1.805 1.808 1.802 0.265
9 1.905 1910 1906 1914 1919 1911 0.302

10 2.143 2,153 2149 2.158 2.162 2.153 0.354
11 2242 2252 2247 2256 2262 2252  0.350
12 2401 2389 2410 2421 2426 2409 0.630
13 2426 2454 2451 2469 2469 2454 0.714
14 2498 2512 2506 2519 2525 2512 0423
15 2,623  2.640 2.633  2.648 2.653 2.639  0.446
16 3277 3300 3.292 3311 3319 3300 0.502
17 3.814 3.841 3.832 3.855 3866 3.841 0.526

2.6 AHLRETHE AR U

PG 5 R B &L e U AR XS
WA, TR IA LA . DAASE— b A g AR X
BIEVEHAH R R B A R LHE . AN A= b g
BRG] 1 3 K T N 25 45 0T AR ABLRE Fp
2004A, THEIEAIIEE, S5 HEPEALZ A ARBLRE 43
Wk 0.915, 0.932, 0.926, 0.973, 0.948. HJ7E 0.90
DL F, 2B BT S IR 48 SIS IR BR R bR s |
VR
o E AR 262 2013 4F 1 56 30 45 1 101

T4 5 HRHLY M B VAR XU AR
Tab 4 Relative areas of common peaks from 5 batches of
Polygoni Cuspidati Rhizoma et Radix
i 2 B A AR X U T A S
S1 S2 S3 S4 S5
0.101 0.122 0.136 0.058 0.100 0.103

—_

0.014 0.087 0.143 0.131 0.062 0.087
0.053 0.067 0.069 0.055 0.053 0.059
1.000 1.000 1.000 1.000 1.000 1.000
0.317 0.137 0.450 0.313 0.347 0.313
0.072 0.205 0.102 0.172 0.131 0.136
0.080 0.273 1.213 0.527 0.312 0.481
0.222 0.222 0.028 0.126 0.170 0.153
0.721 0.514 0.454 0.509 0.515 0.543
10 0.054 0.149 0.140 0.093 0.148 0.117
11 0.153 0.088 0.195 0.135 0.128 0.140
12 0.011 0.051 0.058 0.056 0.026 0.040
13 0.257 0.204 0.255 0.121 0.179 0.203
14 0.394 0.112 0.208 0.120 0.116 0.190
15 0.003 0.040 0.083 0.062 0.039 0.045
16 0.131 0.118 0.814 0.527 0.164 0.351

Nl R =) Y T N VS I (O]

17 0.018 0.017 0.246 0.098 0.027 0.081

3 Wig
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IKEREEVENL, FELECFE, B EL, Higx,
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WEIRIKAVE R BN AH -

Rl K 2860 DAD ARSI 8 A0 I — 4 Pl i
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MR R S B . R IR R
RO Tk & b 2 R R = i sgm, K, A
HURE P 2 o B R LA B . JE
AL EEIR AT DAY 3B I JEORE 254 SR T GAP $2 4 it
G B ALK R SUEE S R R AT
A8 PR AL Z0A v )RR S Ak 5 ) 1) AR e % WG

Chin JMAP, 2013 January, Vol.30 No.1 .23,




Hﬁ E(J H—‘%fﬂ H 5'{ s j'géfm éﬁ;”é}jﬂ%ﬁﬁ}ﬁi%{/ﬂ\: T fingerprint of volatile oil of Dalbergia odorfera [J]. Chin J

Mod Appl Pharm( ' [ 3L A & F 25 %), 2011, 28(11):

Jus
S AR - 995-999.

[77 MA Y T, WAN D G, SONG L K. HPLC fingerprint of
REFERENCES Rhizoma Polygoni Cuspidate [J]. China J Chin Mater Med(*"

[ 27k ), 2006, 31(12): 973-974.

[8] LIY X, WANG L, TANG S M. Study on chromatography
fingerprint of Polygonum cuspidate by HPLC [J]. Chin J Exp
Tradit Med Form( " [E 5246 5 71 %% 4% &), 2010, 16(5): 78-80.

[9] GONGY L, WANG H B, JIN H. The effective ingredients and
anti-bacterial activity comparison of Polygonum cuspidatum
from different places [J]. J Qingdao Univ Sci Technol(% &%}
HK2E2E4R), 2008, 29(3): 204-205.

[10] CHEN H G, ZHAO H B, ZHAO C. HPLC fingerprint analysis
of the extract from Polygonum cuspidatum and associated

[11 WU XC, LU Y. HPLC analysis of the main anthraquinones in
Polygonum cuspidatum [J] Chine Arch Radit Chin Med(*'[=
224 71)), 2005, 23(9): 1644-1645.

[2] LID,LUTF, ZHANG C Z. Extraction and separation of the
active ingredients in Polygonum cuspidatum [J]. J Dalian Ins
Light IndustCKIE42 Tk 2% Bie 2% 4R), 2005, 24(3): 189-191.

[3] XIONG Q P, ZHANG Q H, SHI Y Y. Study on pilot tests in
multi-stage countercurrent extraction of resveratrol from
Polygonum cuspidatum [J]. Chin ] Mod Appl Pharm(+ [E{

FRRLIZ75), 2010, 27(10): 901-905. pharmacodynamics [J]. China Pharm(t}1[8124 52, 2010, 21(19):
[4] HU Y. Research progress of quality and pharmacology of 1775-1776
Rhizoma Polygoni Cuspidati [J]. Sichuan J Physiol Sci(P4 !4 [11] LEIHM, BI W, LI Q. Study on chromatography fingerprint of
HIRLA#24K), 2008, 30 (1): 22-24. Polygonum cuspidate [J]. Chin Tradit Herb Drugs(%i2}),
[S] ZHANG M C, PEN X B, MIAO X H. Study of 2006, 37(7): 1084-1086.
chromatographic fingerprint of Polygonum herbs[J]. Chin J [12] LIM, LOU Y C, YANG H. Study of fingerprint chromato-
Exp Tradit Med Form("[H 52465 7% 2 i5), 2011, 17(1): gram of Polygonum cuspidate by HPLC [J]. J Wuhan Botanic
53-55. Res(ELIX MY ZEWESY), 2009, 27(4): 446-450.
[6] ZHAO X S, WEI J H, GAN B C, et al. Study on the GC ks H . 2012-02-28

] P B 3 B SR RO M SR E R R

NS Y

G,

CET, BEE, BT H TR LB R E AR, N TR AR S TR, YT MR 223003)

bl
Sm

HE: B MARUDLHEEL(W L)t HRRBRGEAMERER ., A RALHAZAREXER, FETAMEER
M. KRR pH A, WERATAR AR REET AR ERARGY 0, R UWEIAMREREORERANEFES L
pH 8 %9 30 mL 7t HKI R TN 0.4 g W LT 60 CHATFEFLRERME, WERBERI KRR P ELLD A FR,
FVRG E A BB WG R A 92.2%F 70.5%, B BAR THFEEREG 62.6%, 57.3%, &t WELTAEAD—FHA
BB LA TP HRBR 5 B AL,

FER. WIS L BT H; RKIR; AMER

PESES: R284 XEktRERS: B X EHS: 1007-7693(2013)01-0024-05

Adsorption and Flocculation Effect of Attapulgite on Water Extract of Stevia Leaves

WU Jie, XIONG Qingping, SHI Yingying, YUAN Xueli(Key Laboratory for Palygorskite Science and Applied
Technology of Jiangsu Province, Department of Life Science and Chemical Engineering, Huaiyin Institute of Technology, Huaian
223003, China)

ABSTRACT: OBJECTIVE To study the adsorption and flocculation effect of attapulgite(ATP) on water extract of stevia
leaves. METHODS The factors influencing adsorptive and flocculate properties of ATP such as the temperature, pH value, the
concentration of the water extract of stevia leaves and the amount of ATP addition were investigated by single factor experiment
and orthogonal experiment. RESULTS The optimum condition abtained were 60 ‘C temperature and pH 8, respectively, and
the addition of ATP was 0.4 g for 30 mL water extract. The adsorption method of ATP showed the higher retention rate of
rebaudioside A (92.2%) and solids (70.5%) than the chemical ones (62.6% and 57.3%, respectively). CONCLUSION ATP can
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