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Study on HPLC Fingerprint of Codonopsis Radix Combined with Multiple Chemical Pattern
Recognition

HUANG Nana'?, LI Jun'?, PU Junxue®, RAO Gaoxiong'?, PU Dian'?, HE Qiuting'?, YANG Shuchao?,
SHU Runsheng*, HE Jianhui*(Z. Yunnan University of Chinese Medicine, Kunming 650500, China; 2.Medical and Food

Health Products Engineering Research Center of Yunnan University, Kunming 650500, China; 3.Kunming Jida Pharmacy Co.,
Ltd., Kunming 650500, China; 4.Yunnan Shangri-La Lancao Pharmaceutical Co., Ltd., Weixi 674601, China)

ABSTRACT: OBJECTIVE To detected the content of various chemical components in Codonopsis Radix based on HPLC
fingerprints, combined with a variety of chemometric statistical analysis to evaluate the overall quality of Codonopsis Radix
from multiple sources and batches. METHODS ACE Neptune-Cis column(250 mmx»4.6 mm, 5 pm) was used, mobile phase
was acetonitrile-0.15% formic acid aqueous solution, volume flow rate was 0.8 mL-min~!, detection wavelength was 260 nm,
column temperature was 20 C, for 41 batches Codonopsis Radix medicinal materials from multiple origins were used to
construct HPLC fingerprints and combined with chemometric analysis to evaluate the quality of Codonopsis Radix. At the same
time, the characteristic components were screened for content detection and analysis. RESULTS The HPLC fingerprint of
Codonopsis Radix was established, 23 common peaks were identified, and 7 chromatographic peaks were identified. The
similarity of the HPLC fingerprints of 41 batches of Codonopsis Radix was between 0.650 and 0.962. Cluster analysis grouped
41 batches of Codonopsis Radix into 2 categories. The 6 main components in the principal component analysis reflected the
information of 23 common peaks respectively. In the discriminant analysis of partial least squares, the 9 component peaks that
mainly affect the difference between Codonopsis Radix were further screened according to the variable importance in projection.
The methodological investigation of the index components showed that the sample recovery rate of each component was
99.09%—-103.68%, and the RSD was 1.21%-3.68%. CONCLUSION There are differences in quality of Codonopsis Radix
from different origins and sources. The combination of fingerprint, cluster analysis, principal component analysis and partial
least square discriminant analysis can comprehensively evaluate the quality of Codonopsis Radix. The establishment of this
method can provide a certain reference for the quality control and product evaluation of Codonopsis Radix.

KEYWORDS: Codonopsis Radix; fingerprint; cluster analysis; principal component analysis; partial least squares
discriminant analysis
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WS NAEMEMEY) %S Codonopsis pilosula
(Franch.) Nannf., E1£4c 25 Codonopsis pilosula
Nannf. var. modesta (Nannf.) L. T. Shen 51| 3¢5
Codonopsis tangshen Oliv. ] T HEARM P H #k
L, kb gE R, MR AT, ARIRIE . IR E
THEEDMER, Wi, oF<E. A T4
T BILAE, R NSRS, TRl
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SIIRERT,

H 20 el 60 ARG, EWNIMRZ LR G5
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PR R PN TR TIT A Ay Sz Wi i 2 30 b M 1) AR AL S
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AT T SR, SCRERRI SR
TS THET OISR E R, 1207 kPR
LERTSSE I SE, N ZARIRE G S 20 0 T i
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WwE . RS NS S NE S SR
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UFIAHOCTE , SESPRH & i E AR, AR 3ES
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Fr S S L HPLC $880ETRE 4T ik, X
Hese Z sl a o AL, R RGeS
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SRR EE G A 4R R, R
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ARG5S T 77 MR A R 0 52 2 24
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AR EE N, AT LT 4 T ] 58 2 25 9 T
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Ko Je BT 3k R A 5T SRR B .
1 NBE5RF
1.1 YA

BSM120.4 Ji /2 —HFRKF-( Ll Aok
BHEABRA T ; AB265-S + 72— 7 KF
(Mettler-Toledo /2 7] ) ; SKSSOOH i 7 1 15 Pk (-
MR A A R F]); ACE Neptune-Cig {5,
T4 (250 mmx4.6 mm, 5 pm); Shimadzu LC-2030
WA AT . UV Kl 2% (H 4% Shimadzu),
1.2 K5

HEE . HERGrHral, K WUk 2A 5 )
HARAT); Wi, CNE(EIGA, 2B
PIEATD); KMBLiKEERZE Afl); X
ORREHS : 140686-201303 ; ALE A0 FH)
THRHG S 111574-201504; A=K 00 H)
W F P 2R I B s R (I
190206 ; ft & &AW H) ., S (M5 .
DST191020-190; #t& Al M) . 48 S8 i (it
51 AF9040903; A m A TN )1 F T e {7 FH
EHE AR AR A SRS
200610105 L& A AH) . AR NERTIGE S .
19030203 5 A2 S A I FH ) Y0 [ 2= e B A 2R i B
AN, Ui bXT RS E5; 41 #E(S1 ~
S41)5E S keI H 28 NAFE =ML, WS REH
B2 R R e S, Horp S1. 82, S15 FH
S36~38 HEACEIET)I4E2, S4. S19. S21. S27
Il S31~35 FERORIRT RS, FIT 26 HLAEN
PIRE TS, HREELE L
2 FAEEH#R
2.1 TR HE SV VB B

R . BEm. THFIT. S S
YL, WS . HRERIL 7 PG IR s o
WEME, BT 25mL IR, 0 e a2 iR
1 23.200 pg'mL~" | %R 43.600 pg'mL™"', T
¥ 5.088 pg'mL~', EEF156.400 pgmlL' . %S
I 61.200 pg-mL~", %S HAF 61.200 pg-mL!
L B FAAR N ERIIL 49.200 pg-mL-" AYTRA X A L it 4%
o AGERPUR A X IS 4 mL, BT 10 mL
AT IMAGE R B, IRIEGES, #£57, 022 pm
TALUBRE T, B S8, B
2.2 A AR A B

BUA ARG =5 10)2.0 g, WEFRE, B
250 mL HIEHEIEHE T, K2 A 70% H B 20 mL,
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Tab.1 Information of samples
%' Eiincs e I RS Elinc !
S1  ABZCDS20200801 JuyjI[F#iH|S22 MXDS-20191001 3R £

S2  BQDS20191001
S3  DDS20200801

WHLEG [S23 MXDS20191201  HRIRE
HEMK [ 1[S24 NMDS20200801  pysly
S4 FDS20191001
S5 GSDS20200601

WP [S25 NXDS20200801 3
PG KA
I

HsER [$27 QHYDS20191001 i
HlisEPE |S28 SDLDS20200601 (1175 [
HlisEPE |S29 SXLDS20200601 (175
&l
HlisEPT |S30 SXXADS20200801 [Py g2
kg [S31 TDS20191001 WP

HifiErg [S26 PSLDS20191001

S6  GSDS20200602
S7  GSDS20200603
S8  GSDS20200604

S9  GSDS20200605
S10 GSDS20200606

Hil
S11 GSDS20200607 74P [S32 WDS20191001 730k
S12 GSDS20200608  H75E75 [S33 WDS20191201  H7f 304t
S13 GSDS20200600  H7HsEF [S34 WDS20200601  H ik
S14 GSDS20200610  H7sEP [S35 WDS20200602
S15 GZZDS20200801 pu)i[H7i/H|S36 WSMD20191001 T Ak1L
Y
S16 HBDS20200801 it $37 WSMD20191201 KAL)

S17 HDXDS20191201 ZF54Epg [S38 WSMD20191202 & AL L]
S18 HLIDS20200801 M JyyTfH£S39 WYBQDS20200601 i 8 i
S19 LNWDS20200701 HiRG [S40 XZZDS20200801 i

$20 LXBTDS20191001 Hp75 [S41 YNGSDS20200801 7R il
S21 LXXDS20200801 i Bl G

B, PREEE, HESOEIIR 140 W, BR
42 kHz) 30 min J5 B, #ERIER, FRMOE R
i, H 70%H EEANE R E R, $E5), 0.22 pm
LIRS, Boh Rl gkugm, BT,
2.3 Akt

{354 A ACE Neptune-Ci5(250 mmx4.6 mm,
5 um); FEIH R ZIE(A)-0.15%H FR K %7 (B), #
FEVERE : 0~10 min, 5% —8%A; 10~36 min, 8% —
14%A; 36~55 min, 14%—30%A; 55~ 58 min, 30%
—55%A; 58~60 min, 55%—60%A; 60~70 min,
60%—70%A ; 70~75 min, 70%—5%A ; 75~80 min,
5%A; PRFHEE 0.8 mL-min~'; KK 260 nm;
FEIR 20 °C; #ERER 20 pL; FLSAUCE S S b
115 =6 000,
2.4 FEYEIE ik 5%
241 KEERE WESHMH S
GSDS20200610) K5 & FR o, & “2.27 TUF Jy ikl
AR MR, EE I 6 Ik, & “2.37 W

P E AR 2 2022 4F 8 4 39 E5 16 1]

TEIGEEHEENE, DL 14 SIEGEST 1) NS
g, 15 A UG ()RR X PR B BT R R X g i A
251 784530 RSD {5 1)<2.98%,

242 R E BRSNS
GSDS202006 10/ B PR e, 4% “2.27 WiT ikl
FHHH R, BRI Em 0, 2, 4, 6, 8,
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DL 14 SEGESTT 1) S g, TR
XA B e [R) R AR XA TR A . 45 2R s 4530 RSD i
11<3.02%.
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FHEE A 068 (%) RE X 4 B 1) F0AE X e T FR L 4%
B /R45$30 RSD {H1<3.87%.

2.5 HPLC FR8CE i  J Z R ik 2f it 2e 4t
Tt

2.5.1 HPLC fE8REMME  BORER 41 #t3
SFEaAR “2.27 BT ik dl s i s i, % 42.37
T g 2 AN 2 L 75 3] 41 k58 S HPLC
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Z50 )(2012A )M, LA S17 FIEAE 2 IR F i,
K Z B IE S AR SR T, AR N ] Kkt
MR s, UK 1.

PR RS HL Ay B R AT ) (i 04 (14

SIS WE MR, SRl 23 MR,
Wi 23 M EGEIEN S 25 b 148 SO TS A 1
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SIERRT) . 10 SIE(EER) . 11 ST HFT).
14 5 EGESH) 17 SEGESHIY ) .20 S
SR 21 SIEEARNERID), WA 2,
252 FARUESEY  FF “2.5.17 TTRATASR 41
L 5E S 25 M 48 BURNE A B K 24 2% 51 S A 1
Crh 2 g 48 se RIS AU T R4 ) (2012A
Fi), DEHC €0 AR poxt B g S, i ad R
TR R TR LR 2 18] 5 6 BE 48 S0 (SP) ) A
RIEELER, W3R 2. S50, &7 Halml4s 8C K1
LB FEAE 225, 41 D HLIRGE S M AR U
0.650~0.962, 19 PHLKAARIE>0.9, HHA 2 4
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Fig.1 HPLC fingerprint overlay of Codonopsis Radix from different producing areas
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Fig. 2 HPLC fingerprint common pattern of Codonopsis

Radix from different producing areas

F2 A5 %M HPLC A EEMAMUELE R
Tab. 2 Similarity results of HPLC fingerprint of Codonopsis
Radix

i ARALLEE FE ARALLBE
S1 0.947 S22 0.894
S2 0.817 S23 0.861
S3 0.932 S24 0.823
S4 0.959 S25 0.956
S5 0.961 S26 0.906
S6 0.791 S27 0.962
S7 0.919 S28 0.957
S8 0.949 S29 0.908
S9 0.872 S30 0.913
S10 0.957 S31 0.952
S11 0.893 S32 0.868
S12 0.924 S33 0.927
S13 0.889 S34 0.788
S14 0.844 S35 0.773
S15 0.669 S36 0.857
S16 0.878 S37 0.881
S17 0.796 S38 0.888
S18 0.868 S39 0.939
S19 0.834 5S40 0.650
S20 0.962 S41 0.800
S21 0.934 SP 1.000
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253 BAHT B 41 HEESRER 23 A IE
R FF X I T AR KR i A SPSS 22.0 B, X RE Sk
TTRERYK, RAAREZE, DRI
o dikdE . R 3 AT, YRRCEE B>20 B, 41
SR 25K, 6, 34 BR—2, HiMmEN
—2%; MEWGIEE>10 B, 41 LS H N 4 2%, 6,
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Fig. 3 Dendrogram of cluster analysis of 41 batches of
Codonopsis Radix
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2.5.4  E553Hr(principal component analysis,
PCA) it —25 BN [RIHE U E] 58 S0 5 11 Jo £
25, KA MRES 23 NIRRT A
SPSS 22.0 i AT oo b, AR IR 3.
HAPR > BT 6 4, WFETT 220 Bit 5t
BRFRIE T 81.27%., £HX 6 NERSTEET T 2
WA T S A FEG R, B8 TRAENHM,
e e A 0 DX -2 A R P LR 4, RS — FE
Hr, @AgIE 12~15, 17~18 Fl 20~22 (I REK,
YLEHSE — E o RE B iR kg fE e @
T 1~4 7E55 sy DA AT, BB
TR EERMEANTE R = F R
BRI 5~8 AUME R 550U s B R g
I 9~10, 16 F1 19 MYfF . T FEMS 5 FENRT 6
3 e g 11 A 23, S T T 22
MR Y 22 AL, R SIMCA14.1 BREXT 41
AN 7] 7 M 5 25 b 4 20 (81 0 I G B 2E A7
PCA-X 43#7, ULIE 4, FF 5447 FE B bl % B 2=
SEPERRC, AT DL EDWA 45 7 oA S AREAE 4 A0 1
B, BTSN HER A —ZE, EEMH
A= oA RHER 3 S50 1R 2 25, R
FEHE . SRR B S S A — 1 25 Rk

R3I FEEMERTBE

Tab.3 Eigenvalue and cumulative contribution

x4 MBETHRES

Tab. 4 Component matrix

By
@i
1 2 3 4 5 6
1 —-0.106 0.940 0.231  —-0.003 0.046 0.038
2 -0.059 0.796 0.207 -0.251 -0.256 0.345
3 —0.181 0.859 0.389 0.004 0.030 0.020
4 0.046 0.838  —0.091 0.144 0.137  -0.245
5 0.254 0.453 0.582 -0.178 -0.264 —-0.072
6 0.075 0.478 0.801 0.121  -0.036  -0.088
7 -0.102 0.068 0.923 0.248 -0.016 -0.027
8 —0.054 0.091 0.922 0.081 0.102 0.005
9 —0.009 0.311 0.114 0.821 0.033  -0.268

—_

0 0.126  —0.158 0.047 0.768  —0.070 0.321

1 0.256 0.072  -0.016 0.112 0.874 0.200
12 0.763 0.180  —0.032 0.255 0.192 0.042
13 0.858 0.002  —-0.067 0.021  -0.103  -0.019
14 0.521  -0.180 —-0.411 0.227 0.177 0.375
15 0.764 0.051 0.201  -0.119 0.509  —-0.063
16 0.102  —-0.023 0.255 0.795 0.070 0.118
17 0.821  -0.079 0.075 0218 -0.172 0.199
18 0.799 -0.102  -0.039  -0.031 0.464  —0.047
19 0.130  -0.181  -0.151 0.632 0.467 0.460
20 0.555 0350 -0.143 0.411 0.299  -0.031
21 0.829  —0.024 0.176  —0.022 0.337 0.213
22 0.519 -0.167 -0.149 -0.034 -0.073  -0.201
23 0.017 0.049  —0.086 0.159 0.150 0.885

‘ WA RHE(H

oy #it T %1% FBU%
1 6.343 27.578 27.578
2 4.946 21.505 49.083
3 2.783 12.100 61.184
4 1.994 8.671 69.854
5 1.390 6.044 75.898
6 1.236 5372 81.270
7 0.924 4.016 85.286
8 0.747 3.250 88.535
9 0.644 2.801 91.336
10 0.377 1.639 92.976
11 0.341 1.483 94.459
12 0.283 1.228 95.688

2.5.5 W/ 3B 53 HT (partial least-squares
discrimination analysis, PLS-DA) PLS J7ikse
WZoC AR, 454 T PCA Fl CCALELA
KA AR, Sl 23 A v AR o 22 AR
PR ST, R SIMCA 14.1 844, B 320 #r
TR —H NI B 22 5719 36 DML G T

WB ) D e /> — e L AT, R X 36 it ie =

P E AR 2 2022 4F 8 4 39 E5 16 1]
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61 ®sis 0ss
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= 19 §7 527 S2 o514
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B4 TF”HESELEE PCA-X 74 B
Fig. 4 PCA-X score chart of fingerprint of Codonopsis
Radix from different producing areas

B JF, 4R ILE 5. RX(cum)=0.604, R*Y
(cum)=0.730, 0*=0.76, ¥J>0.5, ViAAMIAIES & ]
5, EAVER SRR ERE BRI, A
f AT AR5 B AT, & 8RR E R IR
o, SRWE 6, HHAZRR L EEMTE
by (variable importance in projection , VIP) L)
VIP>1.0 Hifiktnife, 158 F 25| 5 S MR 2
SIARC SR IR 18, 13, 17, 12, 14,
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Fig. 5 Score chart of partial least squares discriminant
analysis of Codonopsis Radix

3 std.dev.

442 std.dev.
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Fig. 6 Score chart of broken line in partial least squares
discriminant analysis of Codonopsis Radix
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Fig. 7 VIP value diagram of partial least squares discriminant
analysis of Codonopsis Radix
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6 000, Pl g b, 7550 IR A 3 151 IR
(e 1), GERRE 2), THREFUE 3), wSHIE
4). S 5). SR (1% 6) e IR R
T 7)ARISE AN B b, 20 A [ O B A 1] 19 € 5 0
ISP A o T8 YR A L O B ] Ach R L (3 e, A
THLIE, RUIRGEHME R, TENLR
PR, @IEEILIE 8.

N
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t/min

B8 B & (AR & K (B)W HPLC &

LRI RN 3T s 4 BNL SRBHIE: 65
R T-FIAR AR

Fig. 8 HPLC diagrams of reference substance(A) and test
substance solution(B)

1—adenosine; 2—tryptophan; 3—syringin; 4—tangshenosidef 5—lobetyolinin;
6-lobetyolin; 7—atractylenolide III.

2,62 ARPERREFLE W21 BUNRA R AL
/W0, 0.5, 1, 2, 3, 4, 5mL, ET 5mL &l
e, OIMAGE R R, EA, A kR
20 uL, JEABAHEIEAN, % “2.37 TF @R
PEREDIGE , JCsR OGRS IR R B R A g

ARRE AT AR BB AL B, 75 4 R 18 73 1)
LNEIRTT R MR, 2500 R 14> 0.999 3,
FPEECR, RPLMERRRLF . 4PRILE 5,

x5 THERLNEATERAEEE

Tab. §  Regression equation and linear range of 7
components
LEw ELE Yy R? LA /ug mL!
ity Y=26 830X-1421.6 09999  0.046 4~0.464 0
B ER Y=21520X-3226.7 09998  0.0872~0.8720
THH Y=73 727X-356.9 0.9999  0.0102~0.101 8
S Y=31567X-3 0545 09999  0.1128~1.128 0
WHSHY  Y=18248X-5262.4 09996  0.1224~1.2240
WA Y=21092X-2956.8 0.9998  0.122 4~1.224 0
FARMERIL  Y=1377X-217.88 0.9994  0.098 4~0.984 0
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2,63 UEHAEE AL AEEWEL “2.17 WURNRE
AR HE SR 20 pL, 4% “2.37 TT (g Sk AR
WsE, B8 6 W\, WHERIT. &R, THIT.
WHSHL. SSHY . ST, AR NERIIIE
AL RSD 43514 0.92%, 0.62%, 0.68%, 0.33%,
0.89%, 0.24%, 1.28%, fF4Eisk, RIS
&R AT

2.6.4 FEMRAE  REER “2.27 TR HHA N
VW 20 uL, Al T4 0, 2, 4, 6, 8, 10,
12, 24 h FABRMEIEL, % “2.37 T EER
PREREI e, AT, AER. THIT. £5
L. SESHPIL . 5 SHF . FR R IIE iR
RSD 73514 1.14%, 0.48%, 1.11%, 0.99%, 0.45%,
0.37%, 2.84%, fFG 2K, RUIMMLHASTE 24 h N
FE RIT

265 HEMEKE WESHMSS:
GSDS20200610), ¥E#HFRE 6 iy, 4% “2.27 T
T ATl 6 s, #& “2.37 WF
TEAURUEREN E , AR . ER . T&HH.
WS, SSHYR . ST AR NERIY
WA TR AR, 34 5 B RSD 2309110 1.01%,1.51%,
3.65%, 2.94%, 2.24%, 2.27%, 1.91%, fF&5K,
KA EELMRLT

2.6.6 MEEEICRE K BB RS R (R
0.0157%. &R 0.026 6%. T 7 H 0.002 2%,
WZ110.028 4% ., SESHYI 0.036 5% . WSk
1 0.046 5%, FAARMNMERIIL 0.014 5%)1) 565 254 #;
K 1.0 g, FEERE, 2RI S L
i PRI R SR 0.5 01, 151, 1.5,
WEMART ., 6dR. THH. £3H1. &
B ST EAR P ERIIIN IR E
“227 WUN L, PRI 3 ke, R
“2.37 WUN GRS T AT, DIAMRIEITTR &
W, OO E AR RN R, G5 RRTE . AR, T
FI . HSHL SR, ST ARN
il T ) - 257 [Tl 645 31 4 100.00%, 101.89%
99.09%, 100.12%, 100.33%, 103.68%, 100.69%,
RSD {H43 5910 2.83%, 1.80%, 2.37%, 3.68%,
2.70%, 1.21%, 2.21%, FFEEk,

2.6.7 FEMERIE 227 TR HHK AR
() 28 7 VR A8 A LR R T s, e “2.37 T
TGS SRS, 25 R 6,

B W

P E AR 2 2022 4F 8 4 39 E5 16 1]

3 iTig
3.1 G T R E

AR, ENEES T 7 s
BF, XA T P T, R R
BEIR . WS HW 5 SHATERTE 260 nm 247
SHMEE R, THE . S HTMARNERITE
220 nm WA BRI, SR Lk 2 AN Kt
FERCI & B, 220 nm K N RLAEW Afge, it
B R BRSE, Z75 75 R A% #E 260 nm
VER B ARG IR, XA it il 28 AN [R] 5 7510 (100 % HH
B 70%FHBE . 50%MH IE) . AN RO 0o A 3
B, IR AR HREUTE] (30, 40 min)BY5 S,
XS AR A B i, TS B S M 4
BLAT ¥ R A A A SR A . DA KE
g2 T ANFEFH (1.0, 0.8 mL-min~"). AN[FEFshHH R
B(CHE-0.1%H R . ZHE-0.15%H 1R . H EE-0.15%
HiR. OIFE-02%H ). AR 20, 25, 30 C),
T X LA ST 0t WA ) R WY, R A
FE T BT AR
3.2 Zifvhe

FEASTR] 7= i RS ] fe R ) 38 S B 0 &5 SR
o, R THET . RS HIRESHIAT 4 s
TEBAR S i NN S>R A S>0 S, B
TR & WS> S>F k55, 7hh 2 Fiisr
WS AR MBI B R E RS>
WS>t %, BISES ORI T A6 B AR 7 5
TR, REESHORIETHR = i8S
BIREG WK, ESHNTRM SR 2 A=K
WS ERRE. BREY, TEESH 3 Ak,
I3 Z 0 F e ks T HA R, RIS IR,
WS R, X0 RS AN FR IR AU R 7= Ha i
SRR RRKS . R, R, B
Y. YRR R L,

T8 S0 T LA — e R b i B i rp R
I3AlE B AR S KRR i B AR, T AR
P A3 2 B IR B R AR 618 R BF SR S T 4
[ 28 A~ b 41 HL R 58 S 2581 1) HPLC 4880143
FEINB R . AER . THRIT . S 23
PIRT . SEZHUF . FIRPIBRINL 7 Fh 2 BRRAE B4
b2 A T 4 e 41 AR S AL AR
250, EEAA 2 HUHERIE<0.70, FI B AR
WAL S T b3 . IABEAE H AR IR P i A ot
ZSFIoikEE g, R NEER LA S i 2
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zo6e HestElEE
Tab. 6 Results of content determination of samples

. /%
i) it
MR {0 R THI WEH 1T WEHYE RSPAT HARNE I
P91 BT 45040 ABZCDS20200801 0.057 1 0.021 4 0.003 3 0.077 8 0.039 9 0.062 7 0.169 0
L B BQDS20191001 0.0525 0.005 3 0.002 7 0.0195 0.003 1 0.016 1 0.042 4
P H oM GZZDS20200801 0.011 7 0.022 1 0.016 5 0.186 7 0.0339 0.096 5 0.3209
KA WSMD20191001 0.0710 0.038 4 0.006 7 0.034 6 0.013 5 0.069 3 0.094 3
KA WSMD20191201 0.044 5 0.028 0 0.005 5 0.053 0 0.016 2 0.068 6 0.061 4
KA WSMD20191202 0.038 6 0.038 7 0.007 1 0.080 5 0.030 7 0.107 2 0.107 4
Hl b LNWDS20200701 0.042 3 0.033 6 0.006 0 0.060 1 0.061 7 0.147 1 0.194 4
LI PGP FDS20191001 0.039 7 0.017 1 0.001 0 0.097 2 0.047 6 0.080 4 0.174 5
WPEH & L TDS20191001 0.034 1 0.016 8 0.004 4 0.124 1 0.047 0 0.073 6 0.150 5
HRBETE LXXDS20200801 0.053 4 0.022 9 0.003 6 0.128 4 0.044 1 0.093 5 0.161 1
HA WDS20191001 0.047 3 0.008 5 0.005 9 0.027 6 0.023 9 0.045 4 0.180 2
ol WDS20191201 0.038 0 0.0150 0.003 8 0.042 3 0.027 8 0.057 8 0.076 2
How WDS20200601 0.051 8 0.014 4 0.008 9 0.0332 0.016 6 0.017 7 0.083 0
Hw WDS20200602 0.076 0 0.022 0 0.004 9 0.018 7 0.004 9 0.010 1 0.061 4
i DDS20200801 0.038 7 0.017 1 0.002 8 0.0718 0.037 6 0.0523 0.151 6
How GSDS20200601 0.039 0 0.0187 0.003 4 0.104 4 0.0413 0.072 6 0.171 0
How GSDS20200602 0.0517 0.0129 0.006 1 0.027 3 0.020 1 0.0212 0.194 5
HA GSDS20200603 0.026 5 0.027 4 0.002 8 0.1222 0.058 7 0.061 7 0.2115
ol GSDS20200604 0.0159 0.010 7 0.001 0 0.060 2 0.021 4 0.037 3 0.054 5
How GSDS20200605 0.0719 0.0159 0.002 2 0.0392 0.008 4 0.041 0 0.030 5
HA GSDS20200606 0.024 4 0.020 9 0.002 1 0.049 7 0.023 3 0.050 5 0.053 3
ol GSDS20200607 0.015 6 0.0310 0.002 7 0.095 1 0.030 6 0.041 8 0.146 6
Hfr GSDS20200608 0.0132 0.024 2 0.001 0 0.092 7 0.0227 0.026 4 0.054 9
How GSDS20200609 0.016 9 0.0213 0.002 6 0.060 8 0.022 5 0.038 2 0.074 0
HA GSDS20200610 0.049 9 0.007 0 0.001 5 0.019 0 0.012 6 0.018 9 0.039 6
Tt HBDS20200801 0.1199 0.036 2 0.006 0 0.068 6 0.065 4 0.079 5 0.299 2
~HEE S HDXDS20191201 0.043 9 0.037 4 0.005 7 0.239 4 0.029 8 0.1555 0.104 5
Ly AR HLJDS20200801 0.024 1 0.033 6 0.004 2 0.110 3 0.036 6 0.063 2 0.079 9
Hf B s LXBTDS20191001 0.028 4 0.007 3 0.001 9 0.068 5 0.020 2 0.047 2 0.038 4
H IR A MXDS20191001 0.045 3 0.009 5 0.004 2 0.036 6 0.016 6 0.026 7 0.071 8
HbrR S MXDS20191201 0.036 8 0.004 7 0.001 5 0.025 6 0.014 6 0.019 8 0.021 5
e NMDS20200801 0.044 8 0.025 4 0.003 4 0.057 9 0.046 2 0.086 1 0.217 1
TH NXDS20200801 0.034 6 0.0227 0.003 0 0.090 8 0.0359 0.063 8 0.102 0
1P PSLDS20191001 0.024 6 0.017 8 0.007 4 0.144 0 0.0190 0.068 0 0.089 6
i QHYDS20191001 0.039 5 0.015 5 0.003 6 0.069 1 0.033 8 0.055 3 0.098 7
17E E3 SDLDS20200601 0.023 8 0.018 5 0.000 8 0.0417 0.010 5 0.037 7 0.023 8
174 SXLDS20200601 0.0249 0.025 1 0.002 9 0.060 5 0.045 8 0.066 5 0.0429
e P PG 4 SXXADS20200801 0.034 7 0.0117 0.0013 0.0377 0.012 8 0.0259 0.0255
HAE R WYBTDS20200601 0.0223 0.0211 0.002 1 0.083 5 0.036 0 0.061 3 0.064 4
[iip XZZDS20200801 0.018 6 0.025 5 0.010 6 0.1559 0.060 5 0.1223 0.614 6
Py =il YNGSDS20200801 0.026 6 0.0170 0.0155 0.073 1 0.0155 0.1172 0.105 8

FEAE—E WAH S . HAS BRI R P dh 1
WAV MRS A 425, BT HA 5 Ak a5 E
3 2850, IR 36 LKA SRR A —K,
(A U5 B A [) 7 R R YR 179 5 5 R T i L 3R
JE o PCA JEFEAE S Hrifiik th 2 B LR e S
MR 6 NEEABSY, H T LUNFET
AATEE N, FRSEE IR IAR 7 R bRy
ERFEFERES S TS RENRE, RPHLME
R SRR TR TR RO B B . S
EOUAE PCA-X 1543 LA K PLS-DA 43#7 & BL5|
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