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Studies on the UPLC Fingerprint and Quality Evaluation of Crude
Drug of Polygonum cuspidatum
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(Chinese Academy of Chinese Medical Sciences & Peking Union Medical College, Institute of Medicinal Plant
Development, Key Laboratory of Bioactive Substances and Resources Utilization of Chinese Herbal Medicine
Ministry of Education, Beijing 100193, China)

[ Abstract] Objective: A method of UPLC fingerprinting analysis was developed for the quality evaluation of
crude drug of Polygonum cuspidatum. Method: The Waters Acquity UPLC BEH C; (2.1 mm x 100 mm, 1.7 pm)
column was used. Acetonitrile and water containing 0. 5% acetic acid were used as mobile phase of UPLC with
gradient elution, monitored with the wavelength of 200 nm. Flow rate was set at 0.3 mL -+ min~' and column
temperature was 35 °C. Thirty eight batches of P. cuspidatum samples collected from different areas and markets were
analyzed for similarity analysis ( SA), hierarchical clustering analysis ( HCA) and principle component analysis
(PCA). Result; The chromatographic fingerprint was completed with eleven recognizable peaks and four of them
(polydatin, resveratrol, emodin, physcion) determined. Thirty eight batches of samples were classified as three
clusters by HCA and PCA, and thirty six of them exhibited similarity more than 0. 900 by similarity evaluation system
for chromatographic fingerprint of traditional Chinese medicine (2004B Version). Conclusion: The established
method could rapidly attain the identification and quality evaluation of crude drug of P. cuspidatum.
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JEARL Ry 2R 24 A B R W) IR AL Polygonum
cuspidatum Sieb. et Zucc. f) T H AR 25, fp & B H &
LRSI RN @SR N R a7 AR <8 5 G LB S
LRI AN PR | AR I A e L 3 R AL
o3, AR R WF Y 2 W] 3K 28 R oy BT R A Y BT S
PET P HIV 3507 D ek B4 24 AF 5 R
A5 ) B Of e R

Hh 24 AR (RT3 2 v 2 B AR M 10 1k 25 RAE 1%
WF5E S 3T AF o mp 2 J i 45 1 O 3 B9 — SIS RO
Hij, fEsl HPLC Rp Ak K 3% 2 A A, H i T
VI 22 103 B P R 0 T S S50 35 2o A ) Bk 7R 60
min 75 A7 0 SRR B3 M BE B 3k 7E 10 ~
15 A8 SRR 2R fE— A AT Y i R
TEFCE )z oA, 4 7 100 B BL 24 B4 i) BE 1Y BT 22
SR RE ST ok o PRI AR AR L3 b e S R AN
() 7 M A o, AT BB A Ry 4 T S e 25 4 T 3 b i
JERLG R 1 B0 o AR S 56 R FHE i RO (5335, 15
min 5¢ % 38 LN [R] 77 b 4 R AL 245 44 1) UPLC R AE
Pl o DA T 1, W A A T A T (] R T
W 8] 3 HE 32, Ay PRRL 24 61 Y 5 DE A 4 A1t T AR
1 F5RK%

2% [ Waters 23 6] Acquity # = 20 AH R4, &
& UM AR B A BN, A ShaEpE AR IR
PDA 4% K il #5 UL B Waters Empower 2 £ 4/ A4k 3
TAEu, ; AL204 BIH T K3 (Mettler Toledo 2\ &) o

FERCH (45 111575-200502) | 22 7 B (4t
111535-200502) . K# & (L5 110756-200110) |, kK
BR P EE (LS 110758201013 ) Xf B8 & 1 [ o [ 24
i AR W AR AG E BT, 4B >98% , ik H B A
3¢ [H Honeywell B & J ACS, SZ6 7K o fek vy ity 4l v
K 5 HAb IR 34 Sy 43 B 4l 5 B Ak 50 I 280, 22
pm AL UE B U8 ok o 38 b R AL 25 B A i I T 2010
iF6 ~9 H 2 [ B B e 25 FI R W) 00F 5 i X0l SiE
PR EAL S I AT v I B 2 R o e 2
W TR TR % % .

2 AEEER

2.1 (3% M4 %4 Waters Acquity UPLC
BEH C (2.1 mm x 100 mm,1.7 pm) , ¥ 35 C,
W 0.3 mL-min ", #IJE K 290 nm, EA£0. 6 pl,
WA A N 0.5% LR, By LN, 6 B BE (0 ~
3.5 min,8% ~20% B;3.5 ~6 min,20% ~40% B;
6 ~8 min,40% ~60% B;8 ~10 min,60% ~65% B;
10 ~ 12 min,65% ~95% B;12 ~ 13 min,95% B).
DA 88 3R P gk e 58 B S ARBON I T 49 910,

2.2 XPHEGA IR RS PRI B R R AL
T R R AR B 2R o R, (8 R
JFELR S mL 5B T 4 CHyukA T R AE 5
2.3 PSR E A ORT R AR ICE R TR R AL
KoK (2 80 Hi)O0. 1 g, & 10 mL &, A 80%
HZZ) 10 mL, #7530 min, $25), 3804, #h
FEt FHATZE 0. 22 m L U8 B DR i, B2 0 A1t
A

2.4 ikt

2.4.1 KEHRE RE— SIS W (HZ7) , %
2.1 TR ik iESHERE 6 IR, £ %0 (T
>5% B ) W mE ey RSD J& 0.093% ~
0. 878% , 15t WA & 4% %5 B R 4o

2.4.2 EREM WE—H& (HZ7) 6 i, #%
2.3 T Jy vkl A A, #i 2. 1 TR ik HEAE it
A A R I U TH A RSD 1.430% ~2.623% , Ui 7
BHEEER .

2.4.3 HEmEEEME KFES (HZT) HBhals s g
2.1 WUF )ik 43 54E 0,2,4,8,24 h #EFE 4017, 1H 5
£ {a 3 i 14 T R RSD 0. 092% ~2. 188% , 13 B £
i S RALE 24 h NERUE .

2.5 FEMIGE  HU 38 HLRALZGA AR S, 4% 2.3 T
7 A R 201 T A5 SR AR IR
HERE AT R, 10 5 035 (&1 Bz we i AR 43 o B o TR
38 it SR AL RRAIE 1] 33 v b 0 R () R AR — B 04 T AR A
KA Sy S FRAE gk i, DIAE L (26 5 )
6], AR B B (] e T BB LR 1. R (26 5) FF
fEEIEE 11 A AR AU 1, 7640 R 1Y
RS TT HEAR E S WA 3 T, O 5 R A RRAE
PEL 3 v R 7 € 5 0 A AT LU R, B o A RE R T 3

F1 26 SHMILFIERERNE . ETR

Peak g/ min A

1 3. 409 100 039. 5

2 4. 106 56 286.77
3 4.286 1058 144

4 4.965 126 144.9

5 5. 141 173 234.2

6 5.495 78 093.71
7 5.739 1726 816

8 6. 405 299 427.0

9 6.518 137 221.2

10 9.249 1 206 381

11 11.391 146 922.8

- 73 .



918 55 2 ) rp ST R AR ARk Vol. 18, No. 2
2012 4F 1 H Chinese Journal of Experimental Traditional Medical Formulae Jan. ,2012
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1 0 10 L 25
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= | BETG2 33
s < | Poji1 10
01 2 3 4 5 6 7 8 9 10 11 12 13 14 #ik1
t/min T3 7
ZHi224
Ao BRALZEM s B pEALTE; C. IBEEE T2 377
) #idk130
D. K#%E; E. KREEFE [ E3 38
W 1~ 11 38 41t PR 24 bh 5 GF P66 AT 6 €6 RN
B 1 E#Z%H UPLC $1E Bt k3 32
A —He dohs g 75.[@3 36/
Mg 3,7 ,10, 11 4350 0 FRALHF L HZE P R ¥ R %3 274
435
B T s 2911
2.6 AT 7 0 L N
2.6.1 ZLLURy AR AT HEUCRE S L R AL ]
TF I (3 505 598 B, e TR K O B &3 4
R AEE B DU o 2 B0 T A 10 A~ 3t fﬂg;lg
A7 U A X A4 B B (] T T AR L DL AR 2 WE2 9
IEE117
R2 26 SHRAGIEETRLL B 126
Z82 3
Peak +/min i T AL L Wi 214 i—l
2R 2
1 0.795 0.094 5 ILH1 5
W#1 13
2 0.958 0.053 2 216
ik 21
3 1 1 L2 6
211
4 1.158 0.119 2
5 1.199 0.163 7 H2 BEERE
6 1.282 0.073 8 R IR AP S R AL, AT R
7 1.339 16319 B A (R AT AT & = B h 9
8 1494 0.2830 ASFE GRS SRR TR F R AL, AR R
? 1.521 01297 B MR R FEE S, 4R W% 3,
10 2.158 1. 140 1 RI BEOSIWMERS I XEMMHERESIT
1 2.658 0.138 8 Ward Method RELFE 38 P K& NS L
. . 1 ¥ 1.016 8E6 528 866.382 6 808 725.138 3 142 258.166 2
2.6.2 FuAEAbEE  Kf 38 LA IR PR Y pE BLEE A
. N . N Befi 1305005.74 619 848.13  934851.07 170 113.36
UPLC H#fiF B 3% 11 A~ 32 25 60 5 0 1Y 04 Ta1 FH AR X 25
BME 704 517.94 283 430.35 481 215.80 98 176. 53

FEFRRE I 22 LE, RIS 5 o 25 b W T AR 2R AT AL, 15
738 x 11 [y A RCH 20 o i A7 B8l 28 4 v AL B
Ji SPSS (18.0) #EAT R I/ Hr (HCA) F1 = 573 73 #r
(PCA),
2.6.3 REHr RE LR EF I Mk
(Ward’ s method ) Jy 3 38 J5 ¥ | BR [G E B F Jr 3%
(squared Euclideandistance ) A il &= B 85 Jy 35, 38
LR RLRE A 2Ry 3 4, R KIE R IE WK 2,
i 3 T 4 A 3B Y e i AR 23 Y
I HTRAEI B AT & R A AL, KB 22 SRR
o — SRR PY 1AL AT g A PR AL AR B R
B B (MR E WE T AR B ELEOR) s il 7 SRR
<74 .

2 HME 711 999.330 2 732 451.037 8 908 306.436 0 112 241.4829

HeRME 1058 143.701 726 816.04 1258 546.37 149 673.32
e /ME 139 667.21 402 621.25
3 4
WRME 2676 971.351 043 121.21 1165 748.18

528 586.77 68 861.90
1.649 7E6 682 315.898 3 911 486.086 5 105 090.291 9
141 533.23
75 822.94

We/ME 1153 749.16 438 062.82 565 090.99

2.6.4  FpUAAT DARRIEME R T 1 S IObR 1,
BE 3 A F 4> (PC1,PC2,PC3) , F 44041 PCL,
PC2, PC3 o1 #ik & 4y W & 52.27%, 19.66% ,
10.54% , B R 5T Hk R I8 B 82.46% . Ho, PC1 J2
1,2, 3(EALH) ,4,5,6 Fl 8 S UM LR 4 48 45 ; PC2
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ST S (HEMEL) 10 Sig (KER) WSS
FEAR;PC3 EZARH T 11 (CRERWEE) 5%, ik
BACR M 255729 72% 1) PCL ORI PC2 2 1 £ 7315
S 3 s How, R Z BN > B i AE
3ANDKHE, T, 10, IS8R i A il B A 55 3R 2 # 1Y

6
26
o
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T Il AN
V' N i 16 \
Y N Lol o\
5 | | \uln o 8f
2 \ o 3LL2N

e — G}g :2 \
) \ D ]
\. Jd g
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NS
-4
75 5 25 0 25 5
PC1

2610 RAb; 20 @15 7. 109 35 100 Uil 15 15, {75 15
18. J7PG2; 19, 4@ 1;20. @& 2; 22. =@ 1; 23. M ; 24.
=P 2; 25 TLHR 4527 INA 328 IHZK 4529, 17K 55 30. i)
36 15 31 @it 25 32, #dk 35 33, BRPG 25 34, BEYY 3; 35 pRY
4536, Vg 15 37. Wlwg 2; 38, V[Eg3; 2. 4. L8358 Wi
15 9. Wimg2; 120 W) 35 17, J795 1 M2 3. Z2#2; 5. LI
136, VL7 25 130 1WA 1; 14, [IHZK 25 16. L7525 21, ik =
RS 11 ] 2; 26, BEVE 1
B3 EHSaHESWMARHHERERNELSES

38 WXBAE S AERT 2 A F o A5 53 3
B, R TR R AL B, 5 RIS R 3
JEHE iy 1) il 3R HE A [R]

2.6.5 CRAAEAE SO G R L BOAE RLEE TR AR AR
A B A IR0 3 A 405 2R AR S 56 ke B 0
EEEAH 3 29 EER (%5 3,14,2,5,13,16,
21,6, 11) @Ar A B, A5 9 fHEAE M @35 B = A
2 3 18 SO AL PR AR 48 2004 A R Bk
16 5 i 2 R P ik (] 7 98 B2 e B 0. 1 min,
SR A2 B80T 1 AR RS IR P9, 22 AR RS AE R A Bl T
B , A5 B 0] B P PR X R 3% 151 5 38 HERE A (B
T A 2 3 45 S0 S AT DL O M R S
2004B R, 45 2R i 5 08 3% g DE ISR (18T 4)
BROPETH IR R 5 R P A AR R R (R 4) ¢

I

(L

it

0 2.32 464 696 928 116 1391 16.23
t/min

B4 38 Ht A E PR A 2 R AR
B i 55 o B O Y I L

x4 FEFHESGHERSTRERNHECLE(n=2)

No.  Z5HF kiR ARARL No.  ZiHF kiR AR ARL No.  ZibF R AR EE No.  ZHH R AR EE
1 il 0.985 11 i 2 1. 000 21 ] 0.985 31 Wi 2 0. 990
2 Y @l 0.936 12 pail 3 0.943 22 =1 0. 946 32 #de 3 0.994
3 G2 0. 989 13 %1 0. 960 23 M 0. 986 33 [ PG 2 0. 989
4 L3 0.952 14 %R 2 0.967 24 2 0.972 34 B vy 3 0.991
5 Lo 1 0. 944 15 VPG 1 0.971 25 L9 4 0.981 35 e 7G4 0. 980
6 LI 2 0. 967 16 VLG 2 0. 991 26 BTG 1 0.931 36 R 1 0. 988
7 L3 0.920 17 U 1 0.988 27 7 3 0. 896 37 I E 2 0.992
8 WiEg 1 0.953 18 JUE 2 0.733 28 L7 4 0. 986 38 R 3 0. 989
9 WiHg 2 0. 985 19 Fibe 0. 964 29 W% 5 0. 987
10 il 0. 987 20 T2 0.988 30 W 1 0.990

ARG AR AL 434 45 SR &7, 36 1t 24 44 A0 0L %
££.0.900 DL I+, 25 4F BT i 345 18 5 ) 74 = fR AL Al
27 5 1L 7R 7 AL A AL BE 43 ) & 0. 733,0. 896 , 24 44
Jo i — .

3 it

AL 53 5 50% HEE (80% W H i .50 %

LBET0% LW SRR LA ,0. 5,1 h VRS2 EUES

[, 6 7 AR [l AL A 1 BT 5, SR T S0, 100 4%
(mLog ") 2070 7 £ HOUR BR 2% A T 422 B 2% 1 O 4k
TR IR, 45 R W, 100 % 4 80% HYBF i 7 $i B
0.5 h $2 HOICR B 7 ik M il

AR S o Bl 5T HEE-K LK B - L TR
KMZNE-LTRK 4 DTSRG, 45 R AR &
i - B K B AR G, 45 U Y 00 o R A I, HL AR 2
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AR, AR TR SO S 2 B, D R 2R T SN -
LIRIK RGN AT RS

ASLE SR ] DAD A 5 5 42 B K i T 45 &
PATERTIE, A BE 290 nm Kb 2% 18070 AT B4 1) 52 50
W, (A5 B AR R, TR (0 3 I A A BR 23 B L

A X i SO 2 LU 3 Mava or vk /i
25 925 B 2 A (1) 95 B0 1 B A (0L 4 35T
A5 SRS R AE A BB R A SR AR BLEE , fe A
ity 268 ) DR AL Y A S5 I S 2R 2K
W Tl e R AR RN 22 5
i 22 T8 36 B JEE A0 AR B0 5 s o b L &
A TF2 R U A R TLAS £ B 4 B R A 45 1B 5
B HIRIEMIT 2 o il T3 b R AR RS 2% AR S 5
FEESTIBUR s30T B 2 i R v
HEpEBL 2 b1 S AT R A — E R AR
P 38 HHL B AL AR A A 8L I A 1 25 R R W T g R
SV I U O TN Il BT S
BUAFAE o

ARS8 TR ORH R RE D 45 2R 3% 0T 24 6 R RL Y
UPLC HHAIE P 335 AR AR AR, (5 238 i 3R 268 20 A Fl 3
533 T LAFE B [8 R PR Y pE LA 3227 % A
A —5E 250, FE AR b 22 50 AT LUK 2 O 3Rk
T B IX b 2 S T R 5 R AR M Y M LA B IR A G
A SR AR R A4 L 3R 26 0 M R R o3 T 4
st o T B, BN & WM ) 89 X 73 TR A
ARSCEH L Y PR RL UPLC 45 AIE P 335 1 J5t 42 34 J5
W WEEGRR T o Mt R 4R R T R R] o B R O IR
BLZG B Y I DA B B T o
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