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W E R ZIREMNETFESMFTHARSEENT &, AT ERS O ERESI . Fik: KA ZRRME
&%, &3%4 % Diamonsil Platisil ODS, 3048 4 THE-0.15% = T e ik (BEaR A pH £ 6.0) (#6245 ) , ik 4 1.0 mL/min, #&0]
WK A 280 nm, A£IB 4 40 °C,#AFF H 10 uLo KA SPSS 22.0 o it BRAF AT F M 5 RIFAT E RSO ERESHT . R A
¥ MEFEF REBEEET MEET T EERORAE TN R 2 RE LML ES A 2.688~53.76 ng/mL (r=0.999 8)
5.052~101.00 pg/mL (#=0.999 9) .2.052~41.04 pg/mL(#=0.999 9) .2.108~42.16 pg/mL(»=0.999 9) .5.112~102.20 pg/mL (r=
0.999 9) .0.820~16.42 ug/mL(r=0.999 9) .2.070~41.40 ug/mL(»=0.999 9) ; £ FFE<1.072 0 ug/mL, %M FE <0.331 8 ug/mL; 4%
B AR E A K I 49 RSD<2.0% ; AR DK & 5 51 A 97.8% ~102.5% (RSD=1.8% ,n=6) .97.2% ~102.0% (RSD=
2.0% ,n=6).95.2% ~100.1% (RSD=1.7% ,n=6) .95.2% ~99.3% (RSD=1.6% ,n=6) .97.0% ~100.8% (RSD=1.3% ,n=6) .
95.5%~98.6% (RSD=1.1% ,n=6) .95.0% ~99.3% (RSD=1.8% ,n=6) ., 103 M HH I E M. 1047 Wby B AT
BA2E; S RIFRAFTMNMZGEMERRT TR, . 25 F RN, HEE Bak AT, TRATTTEHM
P IR RS AR AN E ; RE S TS ESM AT EFERK
XER TITIL HRMERE SENE; TRSHIRE \#Fr

Content Determination of 7 Constituents in Wikstroemia indica and Its Principal Component and<Cluster
Analysis

JIA Lili', WEI Lan', ZHAO Jian', JIA Yudi’, QIU Yu’, DU Chaoying', SUN Lixin' (1.School ‘6f Pharmacy,
Shenyang Pharmaceutical University, Liaoning Benxi 117004, China;2.Wuya College, Shenyang Pharmaceutical
University, Shenyang 110016, China)

ABSTRACT OBIJECTIVE: To establish a method for simulfaneous detesmination of 7 constituents in Wikstroemia indica, and to
conduct principal component analysis and clusterganalysis” MEFHODS: HPLC method was adopted. The determination was per-
formed on Diamonsil Platisil ODS column with ‘mabile phase consisted of acetonitrile-0.15% triethylamine solution (pH adjusted to
6.0 with phosphoric acid, gradient elution) at the flow rate of 1.0 mL/min. The detection wavelength was set at 280 nm, and col-
umn temperature was 40 C. The sample size was 10 puL. The principal component analysis and cluster analysis were conducted for
the results of content determination by SPSS 22.0 statistical software. RESULTS: The linear ranges were 2.688-53.76 pg/mL for nar-
ingin, (#=0.999 8), 5.052-101.00 pg/mL for myricetin (»=0.999 9), 2.052-41.04 pg/mL for arctiin (»=0.999 9), 2.108-42.16 ng/
mL(7=0.999 9), 5.112-102.20 ug/mL (#=0.999 9), 0.820-16.42 pg/mL (#=0.999 9), 2.070-41.40 pg/mL(»=0.999 9), respec-
tively. The limits of quantitation were no higher than 1.072 0 pg/mL, the limits of detection were no higher than 0.331 8 pg/mL.
RSDs of precision, stability and reproducibility tests were all lower than 2.0%. The recoveries were 97.8%-102.5% (RSD=1.8%,
n=6) , 97.2% -102.0% (RSD=2.0% , n=6) , 95.2% -100.1% (RSD=1.7% , n=6) , 95.2% -99.3% (RSD=1.6% , n=6) ,
97.0%-100.8% (RSD=1.3% ,n=6), 95.5%-98.6% (RSD=1.1% ,n=6), 95.0%-99.3% (RSD=1.8% ,n=6) , respectively. Three
main components were belong to the samples of 10 batches of medicinal materials. The samples of medicinal materials from 10 pro-
ducing area could be divided into 2 categories. The quality of W. indica from Qingyuan Guangdong and Guiyang Guizhou were bet-
ter than others. CONCLUSIONS: The method is simple, precise, stable and reproducible, and it can be used for simultaneous de-
termination of 7 constituents in medicinal material. The quality of W. indica from different regions are quite different.

KEYWORDS Wikstroemia indica; HPLC; Content determination; Principal component analysis; Cluster analysis
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DA PO ORI BEOCT TR E 2k
RO (357 (HPLC) ) T i 1 K 2 i o — e —
LA I e A4 T i L BT i L 0 e A A SE
FE T AN H 24 v P B A 25 A4 a5 P R S [
WSE T 2581 o B BN IR B A 35 P & i PV IR
SR B E T2 M TR A% A 3R AT 4 DR TR 2 R A B
i A CEEYREIEIE T A s R AR
R A . A ERETH AR W HPLC 3 [RIFH & T 8F
FE M A [FZE N Z R o B i R HRGE , HAX 2R 7
B ANIR M 24 A R T RE AR 22 5, R I 5 L 2
R I, S H S HPLC dk [A]I E AS ) 7= 1 8F F
il AT R R ORBRER MR TR
RIS R 7RG MRS i, IR L SPSS 22.0 48
TR AT 5 AT 3BT e R G R R[]
Mo T BF R 26 IR TEE A VRN, A BRI 2
i s I AR 2GR AR

1 #7
1.1 =8

L-2130 % HPLC % , £ & L-2400 25 &) 46 W %+
D-2000 Elite &% T-/E 4k ( H 4% Hitachi 24 #] ) ; JF1004 #Y
HL 40 BT KOF (A b T 4 35 KA A BRA A
TG332A B H 543 B K1 GRACRPA e i A A B
/vl 5 PB-10 B pH i (1[5 Sartorius Zy.8] ) REZ000A
R4 At (R o AR AR GER T )3 KQ-500E AU A
PRI CE Ll s A g A PR ] ) o
12 Rk

b2 T R (G T RS AR IR A IR | L it
5120150119, £l )% . =98% ) ; i e 4 AL (L 5
130924, 2615 : >99% ) 235 H6 R (L5 : 130120, 24
JE:>98% ) ¥ H 1R OR B 5B A BRA R AR A
O R (RS 2 R A R R A IR A AL S
MUST-12100401, £ 5 : =98 % ) 5 i Kz 2% BE G ([ £
a2 i K8 WF 9 B, 45 < 100081-200903, 4t JiE : =
98% ) 5 -3 F N B ity 4 B 7 2 %F B (b B 28R R
2E RS g % A, AR & 54, HPLC il
SELEEY >99% ) s B LN R i al, ARk
GIHTEL, KR ZEIRK
1.3

RIS IR IR T8/ E258 104 (L3R 1), &
EBHZRE I vh 2 2 B e 4 A AR S e W EL
2 AEEHER
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Tab 1 Resource of W. indica

No. f‘iﬂl No. i

sl BRI 56 T
) IR §7 =R
s3 &l S8 S5
54 fitecil 59 W4t
55 WM 510 Wi

2.1 BIEEH

{4 £ . Diamonsil Platisil ODS (250 mmx4.6 mm,
5 um); B : 20 (A)-0.15% = Z e v ik (B2 H pH
% 6.0)(B), B B ¥ (0~4 min, 8% —10% A; 4~17
min, 10% —14% A;17~23 min, 14% —17% A;23~35
min, 17%—18% A; 35~45 min, 18% —19.5% A; 45~
60 min, 19.5% —20% A; 60~80 min, 20% A; 80~96
min, 20%—22% A;96~100 min, 22% —23% A; 100~
125 min, 23%—31% A;125~135 min, 31%—35% A) ;
Pk : 1.0 mL/min; K3 K < 280 nm; FE¥ - 40 °C 5 HERE
.10 pL,
2.2 ARNFE
2.2.1 TRAXT RS TR ABUREI AT Bt 2508 o, A
BRRAE N T59% TRREVR TR 7 (T 2K 2 250 W, A% £ 40
KHz)KBH 20 min, JEAT , BERUE R, BPAS B — X BT 2%
Vo0 R I AR B BRI A G E B, N 75 % R
VSR UM B AT MR R SET ORB LR MR R T
SRV G A R TR U 4> N 134.4,252.6,102.6,
105.4.,255.6,41.04,103.5 pg/mL HITR-& % BR S I3 R
2.2.2 METEW TS MRE SRR, 1 40 H T, B2y
0.5 g NEHFRE , MK 15 mL, IIFAEE 2 ¥, 47K 2 h,
b BRELUEW , B9 2 RIER , T 80 C R Ee 75 T, stk
BT 5 mL s, 0 75% B R RO R e 2, 420.45
um G LU REEE ), B8, BA5
23 RSEEAMRE

BL“2.27 W0 MR A0 B S VA R A A R A A
Fe 2.1 TN @55 SRR E 0 S, LA 1.
50 BO B A BT R AR SET ORI ELR M
KR TR VA R >3 0005452 > 1.5, 45

TR A B L
24 HMXREER
SRS s L 2.2.17 I N IR A BRI 0.2.,0.8

1.6.2.4.3.2.4.0 mL, 553 '& F 10 mL &, i 75% H
BV E 25, R R AR N IR AR . RS B R
ZANIRA KT IR SRV 10 L, 4% 2.1 T R i 4 i
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f,min f,min
A B

ARE XTI B s LB T s 2 M3 s 34351 s A R RER 5.
MR 3R 5 6.7 303 1. P & &

A.mixed control; B.test sample; 1.naringin; 2.myricetin; 3.arctiin; 4.lu-

teolin; 5.quercetin; 6.apigenin; 7.daphnoretin
Bl SkEGEE
Fig1 HPLC chromatograms
FENE e R A . LI B H il R AR5 R R
R MR TR P B A R R K (o, pg/mL)
R A bR WA (y) AR BR BEATE PR BT[] )y 7
HEIEVERHIILE 2.
F2 MPAFRE EECESEER . QNR

Tab 2 Regression equations, linear ranges and limits

of quantify, limits of detection

FElA BIEYEE ro MR, pg/ml EER pg/ml B, b/l
WA y=1343x10%—6909x10° 09998  2.688~33.76 05408 0.1624
WE  y=1205x10%+3397x100 0999 5.052~101.00 0.868 3 02637
HERF =163 x10+3.008% 100 09999 2.052~41.04 10720 03318
KEBEE  y=2006x107—1542x10° 0999  2.108~42.16 07535 02327
BEZ  y=1689%10%=3990x10° 0999  5.112~10220 09217 03209
FkE y=267x 102836100 0999 0.820~1642 0366 1 01139

FifdE  y=2540x10%—1808x10' 09999  2.070~4140 03852 04194
25 TEEREGHNRER

S KGR I 2. 2017 I A X BRI RO 1, A
O RS, 2 " N i S AR |, S5 R L
10 - W W E B 5 25 M bRy 32 1B, A5 R PR, 33 0L
%2,
2.6 RBEERRK

B“2.2.17 500 IR A0 BE ARG 1t #2170 B £,
T AR SE RN AE 6 UK, IC SR I AR, S5 2R il K
WtE R 38T ORBRELR MR TSR R W s A R U
1 B RSD 43 50 1.2% . 1.2% . 1.0% . 1.1% .0.9% .
1.5% . 1.4% (n=06) , LRI ERT % AT
2.7 REMRK

H2.2.27 30 N LA A (No. 82) i &, 43 T
TN CE 0.4.8,12.24 h 42,17 WU A3 25 F R
JE ORGSR A iR A3 R
MR TSR VU S A R 06 E LY RSD 43 Ry
1.8% .1.5% . 1.7% 1.0% 1.6% .1.8% .1.6% (n=5) , 3
B (b3 T R 3 TR 24 h N EARTRUE .
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2.8 EEMIAE
A S FRBURE i (No. S2) 3 &, #442.2.2" T )y 32 il
RS, 3L 6 1y, PR 2.1 T i A5 e R
L IC RGBT R SR 50, MR iR R
FEAT ORBHEER MA R s PiEE RS B
4354 162.6,220.6.,305.8,408.2,964.2,115.1,318.5 ngl/g,
RSD 3 # M 15% 1.7% 1.1% . 1.4% . 1.2% .1.4% .
1.5% (n=6) , RAA I LE LRI
2.9 N EERK L
BUE S5 RS (No. S2) 18, 2k 6 47y, 20 Bl A —
R JOT R AN B A %o R 2 2.2.27 T il £ A3t ik
PRV TR, P 2.1 I (B S A AN A | T SR 0 1T R
FETHEIFE s 25 L3R 3,
3 MHEKERBLER (1=6)
Tab 3 Results of recovery tests(n==6)
R W BES A=, WHE,  ERK CEYIER RSD,
i Be e ug bg %% KRS %
Lil&E 02515 40.89 41.20 81.57 98.7 996 1.8
02505 4073 4120 89 1025
02519 4096 4120 8246 (1007
02496 408 4120 80.96 98,0
02504 4072 4120 81.00 978
02523 4,02 B 82.12 99.8
% 02515 5548 5580 11010 979 994 20
02505 5526 5580 11220 1020
02519 5557 5580 11220 1015
02496 5506 5580 109.90 983
02504 5524 5580 10950 972
0223 55.66 5580 11110 994
3T 02515 7691 7640 15110 97.1 98.0 17
02505 76.60 7640 15240 99
02519 7703 7640 15350 1001
02496 7633 7640 15130 9.1
02504 7657 7640 15180 985
02523 7115 7640 14990 952
AEEZ 02515 10270 10180 200.10 957 9.5 16
02505 10230 10180 1990 95
02519 10280 10180 19980 953
024996 10190 10180 20080 97
02504 10220 10180 20330 993
02523 10300 10180 20110 964
fit % 02515 24250 24120 48560 1008 983 13
02505 24150 24120 47550 97.0
0519 24290 24120 47970 98
02496 24070 24120 47660 978
02504 24140 24120 47910 985
02523 4330 24120 48130 987
iE%3 02515 2895 2980 5833 98.6 9.6 11
02505 2883 2980 57.56 964
02519 2899 29.80 57.09 9.3
02496 287 2980 5155 9.7
02504 2882 2980 578 955

02523 29.04 2980 517 96.4
(B 02515 80.10 7920 158.10 985 974 18
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43%3
Continued tab 3
R ME OBRS AE,  WHE,  IERK EBER RSD,
R g g g g £,% WK, % %

0.250'5 79.718 79.20 156.40 96.7
02519 80.23 7920 155.50 95.0
02496 79.50 7920 155.60 96.1
02504 79.75 79.20 158.40 99.3
02523 80.36 79.20 158.80 99.0

2.10 HMERSENE

BCLOHEZG AR dh A 1, 20 3145 “2.2.27 300 1 T i il
e HE VA, B 2.7 IR S A R R A L 1] SR
AT AT TR L i SR IR 4

T4 HHMHEREENELER (x+5,n=3,pg/g)

Tab 4 Results of content determination of samples

(xts,n=3,pg/g)

No. MY whE  EF O ABEE BEX B3
*
+
t

[LiGES
550 35104493

SI 467516428 706.2£7.959 161.4£2.610 299.5+5.701 940.7+10.900 1263+ 1.
2 162642378 220.6£3.857 305.8£3.499 408215623 9642111620 115.1+1.650 318.5£4.881
277.0£3.037 3433£5.164 120421.680 107.9£2.193 726.1£10.700 80.44£1.338 370.4£5.690
314913928 449215311 68.6810.680 258.312.691 661.8+8.099 1154+2311 260.4£4.204
186.5£2.122 17843105 179.0+2.150 227.0£2.558 991.5£9.403 9535+ 1.616 344314382
435.9£3.601 331.3£5.764 1140 1.058 217.2£2.606 699.2+ 11.690 92.31£1.294 210.6£2.593
339.6£4.694 306213467 14581 1.779 270.0+2.120 9717+ 11.650 74.57+ 1307 3249£3478

1.

1

1

€3

S
N
S
S
S

R SR I S )

S8 278514350 761.111085 148.6%1.442 225.7+3301 92828924 76.56x1275 380.5£5.012
9 147.5£2.706 212.514.122 186.9£3.027 162.5+3.053 831.3£12.580 85.20 = 1.640 337.2£5.084
S10 1148+2.077 356.3£3.816 140.1£2.230 283.3+3.055 862.2+12.140 9542+ 1404 285.915.262

2.11 ERAOH

32 SPSS 22.0 GE i #5el O St 25 WA i i 1
LSRR F AT T L R R > 1 1
A 34, H BB Kk %ol 84.074 % , FEA ] LB L
2GR A TRUEY. Y RHRE L A T A R K 5. F
F 5RO, A FET M R AP B A B AL 1 STk
R AR B ZRT SR 0 LAy 2 BURAEK Al B 7 A
MFZET E A 3 TUMRER K . ARE A EALAMS 5, IS &
LA FR IV 1) 7 2 Bk o R ARy 225 TUBRR Y H A He ol
B, % 34~ RO UEA TR LA, vl S B SRR A (5 B Y
Zia EM AR FAEE R (B F=0.351xF1+
0.341xF2+0.308xF3) , FAE B ULEA T 8F £ 254 P & 75
Mo S e, TR R MR ARG . SRR TR
SIPEMEE R I 6, FHE 6 %1, ST, S8 2 MAE A i i it
B o
212 RGEESW

RV AN P TR E 2GR 2E S R A
SPSS 22.0 G X 25 M FE S iEA T R G R HT,
FHAL RIS 1, R FHIRR B B4 Ry 25 4 R S 0 I 2, 45

o S
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L0 T RFENM AT o Ry 228 55— 25 SLAI
S8; %% —2%:82.S3.,84,85.86.S7.S9M1S10, Rt
PRI WL 2.

x5 HWERERSTNER

Tab 5 Results of principal component analysis of me-
dicinal materials samples
» FAs

T 1 2 3
e —0.284 0.09 0.809
iz 0218 0.027 0.909
4 3Eff 0599 0499 —(0.504
N 0201 0925 —0.073
fitf % 0.863 0290 —0.18
% —0.161 0.839 0207
[T 0875 —0325 0.127
FHE(E 2064 2,007 1814
HETHE, % 29487 28668 25919
SR ETEE, % 29.487 58.155 84.074

RO ZEAEEMMTEMER

Tab 6 Results of comprehensive principal component

evaluation
No. F 7
st 1191525 04 |
S2 0.507.2860 54 3
$3 =(.553 170402 9
S4 —(0.245 078 61 6
S5 —0.101 304 14 5
S6 —(0.544 627 62 8
§7 0.02641275 4
S8 0.529 369 81 2
9 —(.562 981 42 10
510 —0.247435 41 7

B2 RESHHHRE
Fig2 Cluster analysis tree diagram
3 g
3.1 BEFEHEE
EH PPN 5 T BRI, 45 R 2R,
LI BRI N 73 B BOR AL e KA B 52 T
MR IR I OIR WEIREL RETRER = M 4R
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90.15% (pH 6.0) I, €035 06 5325 BEAC K, I TR 45
3.2 REUAEMMRL
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WO AR BOSCR  my  SRIBCE N oe 4x . A IR 4 1M 25 4¢
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(1:10.1:20.1:30), 458 R, 7ERHE LR 1:30, S22
UK, 2 W/ A At it B IR A e, R0 R 4 ) i 7 {1
Ko BHBEPRZ VR 53575 58 T KRR 53 5oy
K 25% .50% . 75% F1 1009% fY F I, 45 50 75 %
75 % (1) P A2 W S Vs 22T RA R Aty B, 00 8 4 €2 06 £ i)
IABHR
33 ARFHMTHEHMRTHRSSENER

F RS o BT TR )2 1 2 HR R 2k 1 R A 4
MZIgeit i k. B EOR A —E MK R
FRIH5 22 18 bR T BT 40 B i — 48T A L R I 45 B 36
SRS S5 B T AR/ 1 3 o BUR v] BE 2 1
PP S A VSN O Rr e by e A BT I N TS
MRS TR R 0 ELA R E A, S
Bz O AR T At 6 FlLag 43 Y R RAE 104 7 Hh
B s TSR AR Y A, SO [T R IE Y TR E 2
TSR O W s TR R MR AR
[e] , SRR T B S — 2 i 4 IO =0 5 SR U A ], ik
s BRI AN R] 5 T PG i 7 3R AR H P A S R
FE 5 SCHR[1214RE B A [F] 77 4 1 8F £ 250 b P B &
()0 1 25 S/ IV — B

AWFFE I I R GER I HTHG 10 457 HL A 2B HE i
I3 0228, SI IS8 WER N —26, 458 F o b AELR G
TR HET A B ES L2467, BA U & i
1R, AT ARTEAE SN B B 7 i ) 2 A R i T
HAR 2R A IR R o5 — 2R TEL 6 B8 HEp
N 3~100L, 3X 5 FIMIT o st R — 2, RIUTZIE 58
Jrii A 22, A E AR, W PPN AN ] 7 1R 2
AR BT o o 3 A b 24 b 5T AN ) 1 Ji R AT RE S 2
AR B SAG SA BT RMACE B) A A R4S
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