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Grey Relational Analysis on Fingerprints of Extracts from Polygoni

Cuspidati Rhizoma et Radix and Antioxidant Capacity in vitro
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[ Abstract | Objective: To investigate the contributions of components represented by characteristic peaks
of fingerprints of total extract from Polygoni Cuspidati Rhizoma et Radix and its fractions of different polarity to
antioxidant capacity in vitro. Method: The antioxidant capacity of total extract from Polygoni Cuspidati Rhizoma et
Radix and its fractions of different polarity was evaluated using DPPH assay. HPLC method was introduced to
determine fingerprints of the extracts. The correlation between fingerprint and antioxidant capacity was investigated by
grey relational analysis. Result: The antioxidant capacity was resulted from the combined effect of multiple
components. The order of contributions was (number of peaks) 8 >1 > 12 (anthraglycoside B) >4 (polydatin) >2 >6
(resveratrol) >3 >7 >5>10>9 >13 >14 (emodin) > 11 >15 (physcion). Combined with the results in
literature,, peaks of No. 11, 14 and 15, the grey relational values of which were lower than 0.6, made no
contribution under this experimental parameter condition. Conclusion: The spectrum-effect relationship of
antioxidant capacity in vitro of Polygoni Cuspidati Rhizoma et Radix was investigated preliminarily, which would
provide some reference for the study of pharmacodynamic material basis and spectrum-effect relationship of
traditional Chinese medicine.

[ Key words ] Polygoni Cuspidati Rhizoma et Radix; fingerprint; antioxidant activity; grey relational

analysis; spectrum-effect relationship
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PEAEOC o DR A 0 % PR R 4 A 3% P B LA 3K
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rh 2l (0,385 4 20 B B SRR A R — Rk A
WG, FH 2RI SR 2 F o3 SRR FH i 45 21 48 s &
W5 R R SR A AR FE R OCHE o 22 0 SCk iR SR
FHR SR FE 43 B vk X vh 25462 L4015 B 5 25305 1B
FHOC G, HE A7 1% 80 ¢ R P58, KR 25 &0 i &
b MEAR SR F ER R A S PR 1 BF T B R
I8, IR SCER A e AL e SRS 5 TR PR R0 T
BEAT AR ZE ™, H i R T J8 X H: 46 5 IR 5 i
SEALAE F I AE DG 2 BT ik 52

A SC LA PR B U K AN TR R A5 A F 5 %
G, R ILAR AP Bt SIS M, OF D L AR AE 48 2 1A
T 2R R OCBR B 43 A ik AT B0 Ab 38, DR R H8 8L
L3 5 e A1 06 T £ 3R 19 Ak 27 1 43 % R AL A St 48U Ak
YEHIBTER K /IN , B 78 R ALt S8 Ak 5 T 1 i — 20 FF
R AR FH$ 225 40408
1 &
1.1 {Y#%  TU-1800 AU %€ 5h-n U 43 5% B3t (b
5 A A A AR AT BR ST AE A F] ), L-2100 B 5 50
TR ( H A H S /A R ) ,98-1-B 7Y L 7 1 i i #4
B RN R AR AR o
L2 35 1, - 2R 3E-2-= i JL 2R JBF ( Sigma 24
Al LS HEAER CORE R A= 0 T) , PBE o
M AR R R R 2= i R A IR FD) Oy
a2l | K R Tk I I 2l K, AR 2 Sk 4 i 4l
1.3 XFHEA FRALF (45 111575-200502) | 422
P (4L 111535-200502) K # 2 (L5 110756-
200110) Jc# Z H ik (1t 110758201013 ) g [ )
FE] £ il 24 il K 2 W 98 B, K 3K -8-0-B-D -] % W
(BT B) (4t 11042) iy {3 D 1148 4k v 47 2E YRk 42
AIRAF
1.4 Zipf  EAM W T ZE 48, 5 b g )l
A, R 2B A rh 24 2 B B 0 I 4R 48 8 O IE
T B W) R B Polygonum cuspidatum Sieb. et.
Zucce.
2 HAEE54ER
2.1 JRALESREEUY SOAS TR B AL B DPPH B
F 25 7 M

2.1.1 mwnydle AR n A BOR AR
K (id 50 Hfi) 29 50 g, fin 10 %55 70% L B, 8l i
PEMC2 LB TR b, 52k 0.5 h, JE, BIF4E
BOR R RSO R &R E . ARG Z —1E
Beds T WAL SR I AL BRI T RS
SR FTHL, # MM pR /N 3810 K B I A R — S e
LR LT KA E T 1 A6 B, TR Ag AH B 26 JROHE , ¥k
45T A3 ZE W BE(B) LM ER(C) AETEE(D)
LK (E)4 M2, 46 . B A,B,C,D £ 24
25 mg WG HRAE 430 & 25 mL #If T, fin DMSO %
fEIFm B R 20, 1% A,B,C,D MM &k, B L
WA AW, A3 IR R, R R  A LB, CLD A I TR
(10.00 ~500.0 mg-L™ "), Bt E 2y 50 mg, ¥5 % &
JE,EH25 mLE i, in DMSO ¥ figt If 7 B 2 20 B,
13 E AW . IR il & MR RS, W R ) E R
i (100.0 ~2 000 mg-L™")

AeE R C WM K& WAEER C 45 mg, K
WHROE , E 10 mL B, i DMSO 75 fiff 51 i B 2 %1
FE YRR C A BOZ M & R R, Tk &R
Y42 C %W (5. 000 ~500.0 mg-L7")

DPPH ¥ il % B DPPH £ 16 mg, ¥ % &k
AL E 10 mL BT, 0 S B R OT R OB 2 20 15
DPPH fiti 5 . HUZ A& W 5. 0 mL T 50 mL &=
o n < R R 2 ZI B B4
2.1.2 HERVIGE  HUAFEMEE K 0.2 mL 5 DPPH
W 2.8 mL,JRA] 5 = IR 6 A E 30 min, 517 nm
b 5E W RE A X R 2] D) SE R B DMSO AR R BE S
W, 25 VA DV IR B TE K 2 B4 DPPH i, ¢
JERE R R Ay VA, Fie s (1) TH8 £ B N BR
FPATIGE 3 R BIME .

(A, -A)

Ay - :
R = T x100% (1)
0

2.1.3 Ess PLYEAE R C M SRR A HE i 1 3
BR300 o R VR BE AR I A BR R 48, DLl 1,2, 7
—E BRI BV BN SR R C LR BRI S &
P AEFR A2 % DPPH [ by HE 3 bR 48 55 o o B 5t 0T
WILMESCZ il W3 73 #r, 7% Ve, A,B,C,D,E i)
IC,, %3 5 S 54.33,137.5,230.9,98.8,84.4,1 027
mg-L™",

2.2 JRALER IR KA [ A R AL R A8 A i
T SUE S I 2

2.2.1 faiE % WAT054275 Symmetry C,, {4 jif
(4.6 mm x 250 mm, 5 um), 7 BhAH B EE(A)-
0. 1% BERR /KW (B) , B VL (0 ~ 30 min,25% ~
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K 4 289 nm, AR 35 C, #EREE 20 wl,
2.2.2 WA RGBS W A BUR
BUH CHZE SR R BUORE R R R X I
T RS PR A, 0 PR i T A A ek BECA Ai A
W 43 RS %% B A it WO B T[] — 25 mL &R
oL 70% FRE R RS A 0 B L BRI R AL L2
FORE ECH BOK B R K R BT R ok
104.2,27.60,97.2,40.95,12. 12 mg- L' {y 1R & %}
R TR R

PO AR A B2, 11 TR R AL R HL
P(A) e W EE(B) LR (C) (IET EE(D)
FIALRE A (500 mgeL71) %5 0. 45 wm ALK R
UE I, B g, B .
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W, IR 6 W, A FR IR S N 2 LI (12 5 1)
(R O B I () 1 AR X 0 T B K RSD 2 <5.0%

WA B KA o
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B MBI SV VR, R AT BT, A RRIR VR 5 N S L (12
S ) B R X A5 BB IS ) AR X I T FR (g RSD 1 <
5.0% , KW ITEELERL

g MRS HA RS AW, IR P E
30T 0,2,4,8,12 h EFES AT, A5 RRIEIE 5 N 2
LU UG (12 45 W6 ) 1) AF X0 B8 B[] R AR X6 06 1T AR Y
RSD ¥ <5.0% . RWHL L HBEWE R E 12 h
WAL E o
2.2.4 FESVGE R EE STt Rk e S B S T I
D5 PRAL A3 U B A AR M AR LA it o FEAL B B
Yk B L3R4S 15 SRR, Forh 4 45 O AL
.6 5 B M, 12 5 EH B, 14 58 K #
F,5 SO RE R W, A& AR 1S
AR I U U T BROOE L BRRE B 0 LU AR, B DL AR 1.
A RE s e S WL 3. A — A R — R
B B[] 4b TG W, R P 06 TR AR A 2 AT 45 AR N ) D
5, DAPRIE 45 I3 0 A AR ] 1Y) €831 i 45

R EB BRI R R R ER s 5 E T g R E TR

I 2 A B C D
1 2.461 x10* 0 7.836 x10° 2.363 x10*
2 1.621 x 10* 1.519 x 10* 1.014 x 10° 2.262 x 10*
3 1.576 x10* 0 6.179 x10* 2.866 x 10°
4 4.378 x10° 5.782 x 10* 1.289 x 10° 1.830 x 10°
5 2.251 x 10* 7.714 x10° 1.593 x 10° 1.258 x10*
6 4.068 x 10* 2.015 x10° 1.311 x10° 1.979 x10*
7 3.448 x 10° 0 5.055 x10° 2.447 x10?
8 3.825 x 10* 2.275 x 10* 9.720 x 10* 1.619 x10*
9 1.357 x10° 0 7.755 x10° 2.186 x 10°
10 9.430 x10° 2.851 x10* 3.007 x 10* 2.609 x 10°
11 3.196 x 10° 1.383 x10° 6.064 x 10° 1.001 x 103
12 2.517 x10° 1.545 x 10° 6.549 x10° 7.311 x 10*
13 1.290 x10* 1.376 x10° 6.652 x10* 9.120 x10°
14 1.528 x10° 3.214 x 10° 8.800 x 10* 1.434 x10*
15 3.395 x 10* 6.536 x10° 7.095 x 10° 1.434 x10°
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(max ) by 28 %5 25 (8 1 e K 2550 D 4 B 2R 80, o S0
P 55 B R 4t 0 22 B0(A R K 51 R 1 2k L 48 i DR BK R
Bz EFREE,pe (0, 1), ALK T p BUE
$10.5,

KA TP 9 14547 A OCHR R 341,
RIA 4% €0 % 06 575 B DPPH [ Hh 05 1 1 K £ S Bk
BEAA, W3R 2,

W8 5 SR BE 51 B DGR B 4% /NI HE 371
AR, 5 ZH B OCHR P o AR SCHR B KN e TR AL
A AR X B DPPH [ ph 5E 35 P 5T #Rk A K/ It
JPL gk 2,

3 it
AHESE R FH DPPH 75X} B A S 48 B B[] A

R2 EMAZEMS5ER DPPH HHEREHRXEKF

KRy S QU5 KIKF g5 KK BE
1 8 0.797 4 9 5 0.706 0
2 1 0.795 6 10 10 0.704 8
3 12 0.784 7 11 9 0. 687 2
4 4 0.777 3 12 13 0.684 4
5 2 0.759 1 13 14 0.555 3
6 6 0.7217 14 11 0.5529
7 3 0.719 6 15 15 0.5523
8 7 0.717 8

PEB AL BEAT T K Sh 90 S8 AL PE B ST, BRI 5E B
1C., , P BT HEIF T 8« IE T B3R > 2R £ R
i > BARIY > T B IBAL > K IBOL . FEdk B
W e — AP e 2R 28 (I T A 4 B AT R
(93 K DPPH [ bl 56 35 7, 488 50 Gk 31— ik
FERT, B0 S84k 16 M T 3k 90% LA 1=, 45 BH % IR 4
% CHIY, T DPPH [ b 5% 3 o 55 59 10 O 7K 3
7, 1C5 R 1 027 mg- L™", 47K J2 B i He i 3 K &
2 000 mg-L ™", WEERFALH 79%

AR B 1 BT A I T A0 1 P R AR TR B
TRM LG LR g OE T R AT 5 A s S
AL PRI 1S R0 BRI ST, R8T 45 80 8% v 4% 4%
1iF 8 AR 22 09 4k 25 1 20 3o 1A 41 B0 48 Ak AR FH 57 R B
KN

RN ERP 8 51 5 12 S (EAF B) 4
SORMAR) 2 5.6 5 (BB SR o K K B
(R o SCHRAR IS PR AL T R 122 7 iy B AR Y
Pra AL vE O R B AT AE T R R AR
AL o b T I, B 6 T B A v T A
(9 1,2,8 S 4y KB B ) RE H A B0 5 AL
Ph, T IF &R KRB PUEAL . 36 T R A 28 0 4%
T A AR GE AR A, AT 58 AT Sy JETR T KR
BAF B AR N A AL BT & R R — E S
A 4

PRALH 14 (KRB E) ,IS(REZPEE), 11 5%
535535 DPPH [ iy S35 VLA R CHE (- 29 4 0. 55,
WY SR T HUA 0 5 5 A B A O SCHk %% B, i 1R A 2
R IR B K B RN OK B W kX DPPH [ il 634
REAWHERIEN o 458 7 30K KBk BE{E K SCk
(O BIF 5845 5%, W0 40 1 8 7E A SEU B R4 R, eIk T
{EAR T 0. 6 W7 LLIA Jg #1107 J8 43 TG BT kA 1, B AR F
Ferh ok E KR EE R 11 B it E AL
2 AP FE AL R DPPH [ ply 645 1 6 5Tk
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