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Comprehensive quality evaluation of Kochia scoparia based on HPLC
multicomponent quantitative combined with chemometric analysis and GRA
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Abstract: Objective To establish an HPLC method for simultaneous determination of nine components in Kochia scoparia, and to
study the quality by combining chemometrics and grey relational analysis (GRA). Method HPLC method was used to
simultaneously determine the contents of rutoside, hyperoside, isorhamnetin-3-O-beta-D-glucoside, quercetin, isorhamnetin,
oleanolic acid, eleutheroside A, kochioside Ic and B-sitosterol in K. scoparia. The quality differences of K. scoparia from different
producing areas were compared by cluster analysis, principal component analysis, orthogonal partial least-squares method-
discriminant analysis and grey correlation analysis. Results The linear relationship of rutoside, hyperoside, isorhamnetin-3-O-beta-
D-glucoside, quercetin, isorhamnetin, oleanolic acid, eleutheroside A, kochioside Ic and 3-sitosterol was good in their respective
ranges (> 0.999 2). The method had good precision, stability, and repeatability (RSD < 2.0%). The average recovery (n = 9) was
between 96.93% and 100.12% (RSD < 2.0%). Cluster analysis showed that 17 batches of K. scoparia were clustered into three
categories. Principal component analysis showed that principal component 1 and 2 was the main factor affecting the quality
evaluation of the samples. Orthogonal partial least squares-discriminant analysis showed that VIP values of kochioside Ic, rutoside

and oleanolic acid were all greater than 1, which were the symbolic components affecting the quality difference of products. GRA

Wis HEA: 2023-01-18

EeUE: BRHREHIEETHER IS TH (81703357) ;1] B 4 & S BHE IO TR & L T H (LHGJI20210992)
F—1EE: FIRRKA985—), T3, 4K}, L LI, B 5T 7 A 2 i S 4% . E-mail :az3306630@163.com

BEEE: AN 1984, 53 1L, B, WHL 7 19 0 E %1 24 . E-mail :uyvy86@163.com



F46% F4H 2023F48 %K"‘iﬂ'{ﬁti Drug Evaluation Research

Vol. 46 No. 4 April 2023 - 813 -

showed that the relative correlation degree of 17 batches of K. scoparia was between 0.334 0 and 0.622 5. There were some

differences in the quality of K. scoparia from different producing areas. Conclusion The established HPLC multi-component

quantitative method combined with chemometrics and grey relational analysis is convenient and accurate,which can provide a basis

for quality control and quality evaluation of K. scoparia.

Key words: Kochia scoparia; chemometric analysis; grey correlation analysis; principal component analysis; orthogonal partial

least squares-discriminant analysis; rutoside; hyperoside; isorhamnetin-3-O--D-glucoside; quercetin; isorhamnetin; oleanolic acid;

eleutheroside A; kochioside Ic; B-sitosterol
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Table 1 Information of sample collection place
s CRAEM CRUWETE| g5 REHL SR A
S1  WRITHARHE  2021-10 | S10  ZHREE 2021-10
S2  WRITIVHITE  2021-09 | S11  Z#Ei42EE 2021-10
S3  VLPHZEJRE 2021-10 | S12  AdbEEEEE 2021-10
S4 JTHFEME 2021-10 | S13 WHLMEEE 2021-09
S5 PBEVERE  2021-09 | S14 WETEHEE 2021-10
S6  BRPGIAE  2021-08 | S15 WEZILE 2021-10
S7 INAEBE 202109 | S16  WAEHERE  2021-09
S8 IIZREMTE  2021-08 | S17 IFGHHAE 2021-10
S9 AR FEE 2021-08

2 FAERER

2.1 HPLC ZAHNEEWRMNFEFZMR

2.1.1 ik SR Welch Ultimate XB-C,, i i
FE(250 mm X 4.6 mm, 5 pum) , #7125 °C; 2 5-0.2%
Tl B2 2N L 20 AH , AR AL & 1.0 mL-min™', B JE 3k
i C0~12 min, 19% ZJi s 12~20 min, 19%—55% Z.
Ji& 5 20~29 min, 55%—75% £ & ; 29 ~40 min,
75%—85% .M :40~49 min, 85%—90% i ; 49~
60 min, 90%—12% ) s FEAE & 10 pls A I
435N 283 nm (0~29 min K I 7 T 4 2 BhEF L
B 2= 3K -3-O- i A0 1 M R R R R BR 2R RO
205 nm (29~60 min A3 I 55 R EL R D Uk
T M B-25 ()20,

2,12 XPIESA TR A RS AR I T R I
F 75% W = T 7 T 0.532 mg 4 22 Bk
0.190 mg. 5% Fl 25 3 -3-O- ] A M7 0.042 mg Mt &
0.076 mg. 7+ il 25 % 0.058 mg. 75 H % 0.310 mg.
BAA N 0.172 mg UK T 2 I 8.570 mg. B-7 i
£ 0.256 mg [ IR A X BS 0 % . FFH 75% F
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2.1.3  HEESIATREI RS B RR B R 7 ok R 4
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30 min, 2 =G 75% HEEE 284, %5,
0.45 pm JEMEJE , Z2UE R ED A A IR .
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B TR R T AT 6 500CE 1D

2.1.5 AVEEH Ko EI2.1.27 BHR & % B A
4 0.1.0.2.0.5.1.0.2.0.2.5 mL, 3K F 75% F %
DR R E 75 22 20 mL 145 6 /N AN [ ot 52 R BE 0T
d CAR IV VI R , 0 S T 55 9 Pl Rk 43 .15 04
TR, DA T AR AR 20 (8 R AR A, Jot £ 43 B o e A
PR AT hn e dh Ze i 2], WA 2. &5 SRR W], 0 e At
T b O oy 75 %% H I Y 2ot O R R I .

2.1.6 FEEEFREN LEZERE Bk
TSI B M 1 7, 7242117 T 18 25 0 F i
B 6 HERE il S Bl B 45 7 TS5 9 Bl R o 0 T AR
ff) RSD fH & X N 0.67%- 1.16%- 1.31%- 1.26%-
1.24%-+0.99%- 1.08%-0.39%- 1.02% , % B {X 2§ K5 %
FE R Bk 1 (S1D AR FE s, T % )5
0.2.4.6.10.16.24 h it , I KOG KL 155 T 459
Fh R 4 W TH AR RSD B K IR 8 1.09% 1.50%
1.88%-1.43%-1.37%+1.25%-1.58%+0.70%- 1.49%,

0 10 20 30 40 50 60
t/min

17T 2- G AR 5 3- R R -3-O- M B B s 4- Wi e 3K 5 5- R L2
F6-FFHURME  7- 180 D s 8-l T 2 1 1e; 9-B-45 i

I-rutin; 2-hypericin; 3-isorhamnosin-3-O-glucoside; 4-quercetin; 5-

isorhamnosin; 6-oleanolic acid; 7-carotene; 8-kochia saponin Ic; 94-Si-

tosterol
E1 BREXNRMAA)MEFHSRERE(B)FXHPLC &
&

Fig.1 HPLC chromatograms of mixed reference sub-
stances (A), and K. scoparia (B)

F MR A 24 h N RRE . $442.1.37 T
J7ESFAT 1 4% 6 4 M JBk 7 (ST AER il 7 9, A ik 3t
FE 10 s i I W T AR, T ARV T B T 55 9 P Rk
I3 L 1855 B B B RSD B K N 1.46%
1.69%-1.94%1.79%- 1.82%- 1.43%- 1.65%- 0.68% -
1.36%, K i EE M R I

2.7 IREEISCERBRES B A A =
KT ¥ AR (S1D9 43, TR KSR X 0.25 g, 33 53 B 3
H, B mMNBEAEXNERBERZEI ST
0.389 mg. & 22k 17 0.154 mg. 5 A K-3-0-Fi %) B 17
0.018 mg. #fil fz & 0.047 mg. 5 i 2 % 0.029 mg. 5%

®2 HUFBRMEXRBRLEMEEE

Table 2 Linear relationship, correlation coefficient and linearity

xof B EVEVpE r LRVl (ug-mL ™)
T Y=4.9851X10° X+1 093.6 0.999 4 2.66~66.50
E L0 85 Y=3.702 9X 10° X—351.2 0.999 7 0.95~23.75
SRR -3-0-7 AT BT Y=1.591 7X 10° X+232.8 0.999 6 0.21~5.25
i 3R Y=3.154 1 X 10° X—758.9 0.999 9 0.38~9.50
FRRFER Y=2.503 4 X 10° X+523.1 0.999 6 0.29~7.25
FEUR R Y=53274X10°X—1 126.7 0.999 8 1.55~38.75
[ENNER Y=2.286 7X 10° X —655.3 0.999 5 0.86~21.50
k7 B e Y=2.751 6 X 10° X—396.6 0.999 2 42.85~1071.25
B-% £ g Y=4.6359X10° X+1018.8 0.999 9 1.28~32.00
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BURTR 0.238 mg #HEY M7 0.131 mg Hu ik 1 2 F1c
6.397 mg. B-# & B 0.206 mg) 0.8.1.0. 1.2 mL, 4%
HR“2.1.37 W VA AL B, KE T B B 10 wL B €
THE S B IR . 45 5L 9 Fh s 43 B9~ 38 IR [l i
F 0 BN 99.07%- 98.10%- 96.93%- 98.31%.
97.53%- 98.65%- 96.95%- 100.12%- 98.659%, RSD
439N 1.24%.1.03%+1.45%1.04%-1.36%- 1.16%-

0.90%.0.83%+1.14%
22 EENE

HUH IR 7 17 L (ST~S17) 8% i, $22 FE“2.1.37 10
T3 ¥ ) 4 R S T TR, IR RERE 43 AT, 12 FH A bR 2
THE P T 2Bk 7 B 2E 31 -3-O- 7 %) 0 HF Vi
ZORREE KRR GAY M kT 2 e,
B- {8 T2 (1 o7 70 45, 45 R LR 3

x3 FEMNELER (n=3)

Table 3 Results of content determination (n=3)

BT/ skt RREL3-04 WEE BRER FHBURER W MY MRl PR EEY
Z (mgg" (mgg" HHH/(mgg) (mggh (mgg') (mggh (mg-g™ (mg-g™) (mg-g™)
S1 2.072 0.547 0.000 0.154 0.096 0.673 0.845 21.123 0.764
S2 1.515 0.614 0.067 0.158 0.099 0.662 0.720 22.096 0.794
S3 1.427 0.564 0.063 0.149 0.090 0.727 0.862 20.463 0.736
S4 1.370 0.524 0.066 0.143 0.093 0.555 0.755 20.039 0.708
S5 1.224 0.958 0.112 0.240 0.154 0.793 0.436 32.320 1.112
S6 1.151 0.812 0.116 0.225 0.138 1.104 0.629 32.950 1.215
S7 1.063 0.929 0.125 0.246 0.151 0913 0.472 33.599 1.176
S8 1.006 0.862 0.107 0.235 0.147 0.605 0.825 31.626 1.054
S9 0.949 0.837 0.103 0.219 0.141 1.000 0.553 32.111 1.084
S10 1.967 0.652 0.088 0.165 0.125 1.085 0.586 23.661 0.884
S11 1.741 0.633 0.100 0.192 0.122 1.212 0.512 27.490 1.025
S12 1.783 0.716 0.084 0.174 0.109 1.071 0.703 26.260 0.941
S13 1.858 0.667 0.091 0.178 0.116 1.158 0.665 25.364 0912
S14 1.657 0.689 0.095 0.187 0.106 1.183 0.535 28.094 0.995
S15 1.614 0.785 0.080 0.170 0.102 1.051 0.779 26.899 0.968
S16 1.487 0.499 0.075 0.163 0.119 0.852 0.575 24.342 0.844
S17 1.562 0.601 0.076 0.182 0.113 0.942 0.521 25.704 0.819

23 UETEFREBITFNMERNNEL KBRS

230 BIAHICA 17 T O F R 4 R 1 i L D T i

B OB S N SPSS 26.0 #4: , UL Euclidean £ 25 ss

JoM R, R TI B O AT R AR KRR, B ::IF

2. SRR EREIIIE, LAREPEE N 100, R3S

%5, —25 4 S5.89.S8.S6 M1 S7,—5 A S3.84.S1 Al 23_] a

S2, % —254S10.S16.S11.S14.S13.S17.S12 Al s1

S15. o

232 ERASIRCA) KT RORMAR S

B0 B S N SPSS 26.0 84 i3 4T B4k 2 A, bA :::—]

FRAEAE KT 1 ARRAETR I B 2 A B, 2 A FE Rliar st

BB E RSB 85.772% (E 4, b B S

1 77 ZE TR N 69.042%, 425 T 75 T & e bkiF . =%

MER3-O- WA ME R . FREX . HE K B2 1248 CAE

B VAR T R e B'/ﬁ' AR 2, o 2 (K77 % Fig. 2 Dendrogram for CA for 12 batches of

TTRRF N 16.730%, B T F BRI E B (RS,

samples
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Table 4 Principal component analysis of variance in K.

scoparia
TR FFEE T ETTRE % R ETTIRE/ %
1 6.214 69.042 69.042
2 1.506 16.730 85.772
3 0.561 6.229 92.001
4 0.370 4.110 96.112
5 0.147 1.637 97.748
6 0.127 1.416 99.164
7 0.039 0.432 99.597
8 0.028 0.313 99.910
9 0.008 0.090 100.000

RS MBKF OB BV AERER T

Table 5 Composition matrix of nine ingredients in K.

scoparia
% Ll
1 2

T -0.669 0.613
G Pkt 0.898 -0.171
TR R 3-0-H B P 0.889 0.124
i 2 3= 0.965 -0.154
FRAFER 0.927 -0.099
FERUR IR 0.333 0.892
N -0.630 -0.496
k12 H e 0.980 -0.011
B (S P 0.955 0.101

[F] IF 2 22 078 & 40 v 4 SIMCA 14.1 £ 57. PCA
B (3D, JLER U 2 4 F 14 R, 4 0.858, KT
0.5, T I R A e M vy, ik — 2B W 2 A =
F5 53 AT DA R b JoR 7 ) B A T A Ol . AT 3 ] LA
EH,S1~84.85~89 DL K S10~S17 7 Al 2 — &
KM, 5 CA S5 RIA—FL,
2.3.3 I A2 B/ = 6 vk - H il 4r t COPLS-DA)
it — e 5l LR T 2 R 0 R B 1
PCA [ 35l E#E4T T OPLS-DA. ¥ Mk 7 7h 9 Fh
B3 i Ay B S ON SIMCA 14.1 8, 18 4T
OPLS-DA # 7, K 4, &5 R EABME e 1 =
(R R 57 78 0.968 F10.791, Tl & 112 %1 0
9 0.698, #41KF 0.6, FIT 2 37 (RS 7R £ e AT E L T
VAL

X EE 7 ) OPLS-DA #4147 200 I B ek 5,
g SR B I R2AD QB 24 v 1 22N, 2 BH T A4
## 1) OPLS-DA B B TR GE 147 (B 5) . S5 & %=

A

34

2 S11 y
& 11 S $
® Py sils
o $70 8 @sv
R S5
=®
H -2

73_

—4 -

ERS 155
RZ[1]1=0.690 Ry[2]=0.167 Ellipse: Hotelling’s 72(95%)

3 MEKFPCABRS
Fig.3 PCA scores of K. scoparia

A [ EHES
| EJIES
0 | Eanes
0.2
s
\; 0
%—0.2
A+
70'4.
—-0.6 T T T T T T T —
-25-20-15-10 05 0 05 1 15 2

ERG 1B
RP[1]1=0.905 Ry2[2]=0.063 Ellipse: Hotelling’s 72(95%)

El4 ihEkF OPLS-DAEEIF 5
Fig. 4 OPLS-DA scores of K. scoparia

$M2.DA(1) Intercepts: R?= (0.0, 0.065), = (0.0, —0.380)

oR
- mo
0.64 o - _.-:-_'_::i_»—i
0.21 e
S B
® —0.21 L
[
-0.6
[
-1.0 ! . : : . —
02 0 02 04 06 08 L0
LiES 4

5 OPLS-DA Bl %R
Fig. 5 Permutation plot of OPLS-DA

BV FE RS (VIP) V0 4 5 e b JBR 7 1 2% il o) 22 7
FIbR B E R4 (B 6) 5 L VIP> 1 b e i i 51 3 A4
By B R S) 8CHk T 24 Te, VIP=2.450) > il o 1
T, VIP=1.070) > %4> 6 GFEUR B, VIP=1.071),
J2 S R B 7 O R P R R

24 MEBXBEESHTRETNIEREL

241 JFIRECHEFE BE AR A K €8 OGB4 A B
TE O R AR ) R R B %) A (R ERORE e AR B SR A
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VIP[2+0-+0]
= —_ [ )
(=) [ (=] W

b
9

8 1 6 7 9 2 4 3 5
s
17T s 2- 4 22 Bk 3- ¢ R R -3-O- M B E T 4 3 s S-S R R
6L T- IR M 8- ik TR e 9-B- A ES
1-rutoside; 2-hyperoside; 3-isorhamnetin-3-O-beta-D-glucoside;
4-quercetin; 5-isorhamnetin; 6-oleanolic acid; 7-eleutheroside A;
8-kochioside Ic; 9-B-sitosterol

6 HufXFHEmEIVIPE
Fig. 6 VIP values of K. scoparia

BAHGME . S SCERRIEDR R S50 AR vk 4 17
HEHB IR T T e e B L R 2SR -3-0-F b
MR R AR PR R A N kT
EAF Lo P-4 (8 B 1) 2 2 B kAT A fh Ak 2
SR NFK 6.

242 ZEFHIRBALOHE L7 KT R
VP T A RS A AL B S 9 B K AE N Bt S 3% 7
G, B/ MEARESFTH, S5 7 5 B R H0T
B O BT VRN e 5 B S 5 51
KRR DU K S &R ZESHTFHNRER
(k8.

243 MXOREREETRE G ICHREE ST, Sk
FE AL VB IR 7 9 B 43 S BE R ST 3
{8, 3R 7.8 AT BTN X R 5 It 2 5% 7 51 STk
& VLR S i 5% 7 5 KB, 255 SOk IE

®6 HIEKTFHIMMARESHBIEMEULELER

Table 6 Normalization results of content data of nine components of K. scoparia

Gis T 2T RRER3-0-MEMT WEER  FRRER FECRR Y MF Mk RETIe - T
S1 13843 0.7821 0.000 0 0.823 1 0.807 4 0.734 1 1.3091 0.790 7 0.8102
S2 1.0122 0.8779 0.786 4 0.844 5 0.8326 0.722'1 1.1154 0.827 1 0.842 0
S3 09534 0.8064 0.739 4 0.796 4 0.756 9 0.793 0 1.3354 0.766 0 0.780 5
S4 09153 0.7492 0.774 6 0.764 3 0.782 2 0.605 4 1.169 6 0.750 1 0.750 8
S5 08177 13697 13146 1.282 7 1.2952 0.8650 0.675 4 1.209 8 1.179 2
S6 0.7690 1.1610 1.3615 1.202 6 1.160 6 1.204 2 0.974 4 1.2334 1.288 4
S7 0.7102 1.3283 1.467 1 1.314 8 1.2700 0.9959 0.7312 1.2577 1.2471
S8 0.6721 1.2325 1.2559 1.256 0 1.236 3 0.659 9 1.278 1 1.183 9 1.1177
S9 0.6340 1.1967 1.208 9 1.170 5 1.1859 1.090 8 0.856 7 1.2020 1.149 5

S10 1.3141 09322 1.0329 0.8819 1.0513 1.183 5 0.907 8 0.885 7 0.937 4

S11 1.1631 0.905 1 1.173 7 1.026 2 1.026 1 1.3220 0.793 2 1.029 0 1.087 0

S12 1.1912 1.0237 0.9859 0.9300 0.9167 1.168 2 1.089 1 0.983 0 0.997 9

S13  1.2413 09537 1.068 1 0.951 4 0.975 6 1.263 1 1.030 2 0.949 5 0.967 1

S14 1.1070 09851 1.1150 0.999 5 0.8915 1.290 4 0.828 8 1.0517 1.0551

S15 1.0783 1.1224 0.9390 0.908 6 0.8579 1.146 4 1.206 8 1.006 9 1.026 5

S16 0.9935 0.7135 0.8803 0.8712 1.000 8 0.9293 0.890 8 09112 0.8950

S17 1.0436 0.8593 0.892 0 0.9727 0.950 4 1.027 5 0.807 1 0.962 2 0.868 5

X S P TH A AT 17 S H R T RE A A 6 5% Bk
B AT SRR BEAL T 0~ 1, BB 8K, B b 25 5 T =
A, 2R ZE o DA SRR R /N gl B, Xt i
JRFRE BT R BB HET (R 9. 455 17 ik
TRE SR 6 S BEJE 0.334 0~0.622 5, FF i S6.S7.
S5.S8 1S9 73 il s T HE 4 i 547, S1.S2.S3 Fl S4 fif
THEA G 407, R A T-HE 4 By T A7 E .
3 itig

W2 BT B A S g 22 T Ak, HLSS TR P BT

MR R %, B E R TR, 7= PR R L 4
il 7 2 AE 2 AR SR X AT BE SR P R, T R A
Z ¥R bR 2 BT T B Re 8 5 g 4 T S W o 24 4
JE . AHEFEUSCER 8 A48 Hh 17 bk 7 25 44, Tl e
Hr & T ety S R R-3-O-F I it 2
TR R GFHGRR AR M T e -4 S
12 &, IR 17 #6247 7 CAVPCA L OPLS-DA
IR A TR S Sy #T 5 A T 5 e k- 25 04 5 = 1
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Table 7 Correlation coefficient between each evaluation unit and optimal reference sequence
BT ) sk REFR3-0-HERET WEER RRER OFHAR WP M kT EHIe B-HERE
S1 1.0000 0.3583 03333 03589 03556 0.378 7 0.926 2 03521 0.359 8
S2 05020 0.4002 0.518 7 03692 03678 0.373 9 0.600 0 0.370 8 0.375 8
S3 04654 03681 0.502 0 03468 03333 0.403 8 1.000 0 0.340 4 0.346 1
S4 04444 03459 0.514 4 03333 03441 0.3333 0.665 6 03333 0.3333
S5 0.3984 1.0000 0.8279 0.8956 1.0000 0.439 5 03333 0.8412 0.7111
S6 03788 0.6112 0.874 2 0.7104  0.666 6 0.752 6 0.477 6 09126 1.000 0
S7 0.3575 0.8880 1.000 0 1.0000 009144 0.5235 0.3532 1.000 0 0.866 8
S8 03450 0.7051 0.776 4 0.8240 0.8205 03511 0.8521 0.774 7 0.6116
S9 03333 0.6548 0.739 7 0.6561 0.7112 0.607 8 0.408 1 0.820 0 0.659 3
S10 0.8424 0.4286 0.628 2 03887 0.5246 0.721 2 0.4356 0.405 6 0.4337
S11 0.6291 0.4139 0.7143 0.4882 0.5000 1.000 0 0378 4 0.526 0 0.5717
S12 0.6602 0.486 7 0.603 9 04170 04156 0.699 7 0.572 6 0.480 2 0.480 6
S13  0.7240 0.4409 0.647 7 04310 0.4572 0.858 8 0.5195 0.4516 0.4555
S14 0.5750 0.460 4 0.6757 04661 0.4000 0.9190 0.3945 0.5520 0.5354
S15 05508 0.5702 0.5814 0.4039 03810 0.671 1 0.719 6 0.503 0 0.506 5
S16 0.4898 0.3333 0.5556 03829 0.4776 0.477 1 0.426 0 04228 0.4059
S17 05241 0.3913 0.560 5 04459 0.4384 0.548 9 0.3845 0.462 0 0.390 3
RS RIMBATESRESEFIINRKRY
Table 8 Correlation coefficient between each evaluation unit and worst reference sequence
Bis ) LN RESR3-0-HEREE MR RREFER OFERR WP ME MK TEHIe p-AHE
S1 03333 0.8271 1.000 0 0.8240 0.8420 0.7357 0.342 4 0.862 1 0.8190
S20.4980 0.6662 0.482 6 0.7744 0.780 5 0.7543 0.428 6 0.767 2 0.746 7
S3 05401 0.7793 0.498 0 0.8956 1.0000 0.656 3 03333 09410 0.900 5
S4 05715 0.9019 0.486 4 1.0000 09141 1.000 0 0.400 4 1.000 0 1.000 0
S5 0.6713 0.3333 0.358 2 0.3468 0.3333 0.579 9 1.000 0 0.3557 0.3855
S6 0.7354 0.4230 03501 0.3857 0.4000 0.374 4 0.524 6 0.3443 0.3333
S7 0.8312 0.3480 0.3333 0.3333 03441 0478 5 0.8554 03333 03513
S8 09078 0.3873 0.368 7 0.3589 0.3596 0.868 0 03538 0.369 1 0.422 8
S9 1.0000 0.404 4 03776 04039 03855 0.424 7 0.645 4 0.3596 0.402 7
S10 03555 0.6000 0.4153 0.7006 0.477 6 0.382 6 0.586 8 0.6518 0.590 3
S11 0.4149 0.6313 0.384 6 0.5124 0.5000 0.3333 0.736 9 0.476 4 0.4443
S12 04024 0.5140 0.426 6 0.6242 0.6275 0.3890 0.443 7 0.5215 0.5210
S13 03819 0.5773 0.407 2 0.5953 0.5517 0.3527 0.4819 0.560 0 0.554 1
S14 04423 0.5471 0.396 8 0.5392  0.666 6 0.343 4 0.682 7 0.4570 0.469 0
S15 04578 0.4452 0.438 6 0.6561 0.7271 0.398 4 03831 0.497 1 0.493 7
S16 0.5107 1.000 0 0.4545 0.7203 0.5246 0.5252 0.6051 0.6117 0.650 8
S17 04781 0.6923 0.4513 0.5691 0.5818 0.459 1 0.714 7 0.544 8 0.695 5

(7 7 b PR S 7 o R 2 S K, o A L o R
ERER R

AR S 5o LU B 1 P IR AN A [ AT X K
HPTTAE O R SR IR I . A5 RO DU A
FEHUCR S ERAE. RIS If e 1 3R BOA ) - B R

75% FEE . 50% L1 80% L% K $2 B 7] : 20,30
5060 min, 45 5K B 75% FF R A FE AN 30 min N
o JBHAE I A HPLC 3 b AR 3 B2, A sz
8T ONE-UEER PRI L O -H R - R
AR R, 45 BRI 2 -0.2% W R 9 U 5 AR 3R AT B
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R9 1THMAAF AN KEKE R
Table 9 Ranking results of relative correlation degree of

17 batches of K. scoparia
5% SmESHE MXREK

Y emims pRikmE % Hy
S1 0.491 4 0.7317 0.401 8 14
S2 0.4309 0.655 4 0.396 7 15
S3 0.456 2 0.727 1 0.3855 16
S4 0.405 3 0.808 3 0.3340 17
S5 0.716 3 0.484 9 0.596 3 3
S6 0.709 3 0.430 1 0.622 5 1
S7 0.767 0 0.467 6 0.6213 2
S8 0.673 4 0.488 4 0.579 6 4
S9 0.6211 0.489 3 0.5593 5

S10 0.5343 0.528 9 0.502 5 11

S11 0.580 2 0.492 7 0.540 8 6

S12 0.5352 0.496 7 0.5187 10

S13 0.554 0 0.495 8 0.52717 7

S14 0.553 1 0.504 9 0.522 8

S15 0.543 1 0.499 7 0.520 8 9

S16 0.441 2 0.622 5 0.414 8 13

S17 0.460 7 0.576 3 0.444 3 12

BRI, 7T 45 O F i 7 e X AR < 73 1 UR B
LT R 1B AT N TR

AHE 5T R I HPLC 3250 AS R L O b Bk 7+ 9
FEAR R AT T BIE R 2R InE BA &
AR 3B K A SR IBR 43 M 7 3% AN TRtk K ) S
KT BURREAT T ERE VR, EPPAY 7S BT —
B, BT 10 5 B AR SR A 1 M S
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