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Quality evaluation study of Pueraria Radix and Pueraria thomsonii by component
contents and anti-oxidant activity
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Abstract: Objective To determine the components of 3’-hydroxy puerarin, puerarin, daidzin, daidzein, genistein glycosides, and genistein
from Pueraria Radix and to study the quality of medicinal materials combining with anti-oxidant activity. Methods The contents of six main
components from Pueraria Radix samples were determined by using UPLC-DAD method, which performed on Agil.ent Zorbax SB-Cis (5
mm x 2.1 mm, 1.8 um), acetonitrile and 0.1% acetic acid aqueous solution as mobile phase, column temperature 30 °C, and the flow rate of 0.4
mL/min. The anti-oxidant activity evaluation of DPPH was accomplished by using UV spectrophotometry. Comprehensive weighted
evaluation was based on seven indicators, combined six kinds of ingredients with the ICso of medicine, and made cluster analysis. Results
Studies had shown that the quality of No. 8, 9, 50, and 51 samples of Pueraria thomsonii was better than others, which collected from
Jianyang and Jiangyou. And the quality of No. 19, 20, 29, 30, and 31 samples of cultivated-planting Pueraria omeiensis was poor. The quality
of No. 33 ~ 37, 65 ~ 69 samples of Pueraria Radix was better than other places in Sichuan Province, which collected from Pingwu, Beichuan,
and Qingchuan. Conclusion The UPLC wavelength switching technology multicomponent simultaneous determination method is simple
and convenient, which has good reproducibility, strong specificity. Comprehensive weighted evaluation method can analyze the quality of
medicinal materials better, which provides references for comprehensive evaluation on the main varieties of Pueraria.
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AR R 2B AR B B . )1 B RS 244 %
BHEE, BRI ah, A DL AR B
KEWdkJE & Pueraria omeiensis Wang et Tang {08 &
i, AR Z . BRI, (hEZ)
2015 FRRAE TIEER . B & M E R RS
&, EHESCRIRIERS, TR R BRERENE
B Ah, HABR i 3-FR AR R . REH . K
GG BRI QYRR I BT 2 FE L
AHEFN A1, KRR 2 85 A B HEA R,
Fo A ILRE . OB IS B BRI Bk
SREIEAL . 2er . AR, RUBMESCTT RS,
58 HEMRM AR PUE, 2R
AhEWAER, eyt ERAAIL T 25 2 J7 T
(RIThAK, HE LGBt S e b 24 1 B & v) L, W T
P 2 B

ARG RFH UPLC-DAD 92, ikl e 4 #f 5
h 3R E. BIRER. RKEH. KEHT. 3
BEARE . QURIRE 6 MRS &, Giahia
IS EVEY, FFEATERE A5y, DAV DY) 1A
[FRIE . AFE R TE, NREHR
BV I7 S — IR A AR S

1 MR5(LEE
1.1 &8

X GERE (HESH=9971%, #itS
MUST-16011207) K5+ (lES%=98.72%, it
MUST-16011207) KEH7C JRED%>99.99%, it
5 MUST-16011207) 3306 F Bl = AR HA R
AT, -FRAEERE (TESH>98.50%, iS5
PS0182-0020). HeklARHF (i %0>985%, fit'5
PS0369-0025) W H A AR AR AR, Gek}
KE RETE=98.00%, fit'5 C15H1005) MHLE
HRM AL TH AR 7T Bt ;s DPPH (4347146, 35 Sigma
ANFED; YEER C (VO rirgl, JERT) ;s s
WHEE, i CRREFAFB T Seslsk
2t 714, AR R RE G E R e Bd
W E (R Do HPERNOZM 44 L, BT
2015 7 10~12 FRE DY), B2t 27 fit,
BT 2016 4 3 AT et Zipiidsg. 1~18.
45~48. 50. 51. 53~61 S HNGEHEY H E i Pueraria
thomsonii Benth; 19~31. 49. 52 S N GRHEYIE S
Pueraria omeiensis Wang et Tang; 32~44. 62~71 ‘5N
SRMEYIET 5 Pueraria lobata (Willd) Ohwi.

&1 HHMHERER

Table 1 Information of medicinal material sample
W5 FEMATR FE kIR G FEAATE BRI G5 FEMARR FERIR
1 HEE BERSRET/EE] 26 WEE AR/ HEREHEDL/EE 49 WEE  REREIZ R/ MR E
Y wmE ARMEERRA/EE| 25 WEE R/ SO fmEE RARELZHT /R ER
3 gEE ARKTUE/ME| 27 WEE AR SRS SU e REEERZEH T/ B
4 fEE ERRRKA/EAE| 28 MMEH AR/ 2 gEy WAL
S ppmE EORREAGEMIE| 29 WBE AR BB/ 3 g AL
6 fmp HRACHGH/ME|] 30 WEE  BR/REEN/ M 54 fmpE  BEGTLBZIM TS/ ) B
T fEE BRI 31 WEE  BR/RHEAE 55 fmpE  WESRBZIMTTS/ N/ ER
S pgE BRMEELAE| 2 BE  ERPRAD/EE 6 irgiE ARG T/ R
9 wmE ERATIARE| 3 my  BR/EIER/E ST b RS R B
10 wEE BRAMET/EE| 4 my  ERCPREN/E S8 g REREELH T
0 jrmE BRENIE/E|] 35wy ARFRMBL/EE 9 irgiE AR ) R
0 pEp BREEEEE| 36 my BRI/ 60 g ROMEIEBZEH T/
B pgEE ERMDVEE] 3 mm ARAUIER/E 61 g SAHELZEHT S
14y BRORESCEAR] 38 my R EREL/E 62wy REHELZIM /T
15 pgEE ERRDKREE] 39 mm AR GRONEE 6w BEHIERZEHTIR/
16 HEm ERERER/EE] 0 my R ERT/EAE 64 my  BEHEMZAMIA/E AT
17 g ORRVELAE) 4wy EBRAEERA/IE 65 mE  REEELEH TR
18 g ORARTEM/AE) 4wy ER/EHE 66wy REEELEHT TR
19 WEE AR EVEL/AE) 8wy BRRSEI/EE 61wy REEELZEH/ L
20 WEE BRARCEN/AME | 4wy BR/2REL/EE 68 mg  BURATAEIZG M /A0
21 WEE AR EREIE/ A 45 e REERREHTIS/ T 69 g BRI /PR
2 WEE AREEER/EE| 46 frmm BERRR AT/ AN 0 gy REREIBZM T/ B
23 WEE AR/ ERTIVEE ] 47 HER ARSI/ AN/ ER | 71 sy R Z T/ R
24 REE  ER/AEEH/EAE| 48 HER BRI ZM i e
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1.2 ¢E5

Agilent Technologies 1290 Infinity i AH t& 1% &
4t (£ Agilent A 7)), AS80 RN H LA AT WL 43
JHEEE s (L) BIRAF], SQP HLF
KF[F 2 R kL2 Acds (b)) AIRAA],
SB-3200DTD &MY (TPEF Z A WA AR A
A, HWS-26 RHEE KBS (Lig-TERE A R
A, SHB-II BEHOKAZ FHETR CGEMN
B TRARAFD,
2 HESH#R
2.1 6 NESEY UPLC-DAD EF %
2.1.1 NSRBI I 3R IR B AR R
BIRE. K., KGtm. PRARHE. AR
XTRE SR, REEOE, H 50% SRR RO R
J£40.140 1. 0.105 1. 0.156 0. 0.150 1. 0.136 0.
0.160 1 mg/mL, IR B ORAF15 2000 JE S s 259 o

K2R B RG2S B, 0 50% S BE e
IREEME, BIRE. KRG, KEHIG. 4k
AR GeblARZ B E R EE 4 A 11.200. 42.0104
12.300. 7.800. 2.720. 1.980 pg/mL %} 55 o
2.1.2 KM H S RIS R (BFED
i 0.5 g Ak B CHE R WA ED fhilan 1 g,
300 100 £i5 50%F1 70% 8, 50 CHEFHEEL 30
min, A&, MBS R, i, B1E.
2.1.3 s fF  Agilent Zorbax SB-Cis (5 mmX
2.1 mm, 1.8 um), ZME-0.1% LBRKERAE R B
FHBEML, AEIE 30 °C, AR 0.4 mL/min, =il
ZiMERE 0.5 pL, By B ZMEERE 2.0 uL, K 2 B
FEBEL. A K: 2~4.5 min, 250 nm (3'-#%
FHHE); 4.5~6 min, 256 nm (ERZE); 6~9 min,
250 nm CKEH); 9~12 min, 260 nm (GeRIAT);
12~14 min, 248 nm (KEHJT); 14~18 min, 260
nm (QeRIRZED.

214 BMEXRR AREERE “2.1.17 HUNRR
AR IETOE R, 50% L BER R RN R R Bk
x2 EBRSE
Table 2 Gradient chromatography

#/min ZJE1% 0.1% LTRK IR/
0 4 96
2 10 90
8 10 90
16 25 75
18 42 58

FERIEI, RN REWRE L “2.1.37 TR %4447
BEFE 3 K. DABTEIREEBALER (X0, RN
Ay (YD), grtilbriEfhge, THEEDETRE, ZER
% 3.

#3 6 MM MEEYTLER

Table 3 Substance linear regression results of six reference

papist EVEYapE R RS (g mL )
IFIERE r=50417X+17730 09999  0.448 1~ 63.62
b7iEN Y=48287X+83274 09999  2.9540~118.10
NGAS Y=50096 X+23 149 09998  0.4923~ 68.35
KEHI Y=55932X4+29990 09999 03127~ 64.14
JORIAH Y=64484 X436 934 09999  0.2722~106.40
POV Y=64109X4+91472 09997  0.1984~ 65.65

215 JiiEiEEERIBL SIOHHYARI PR B .
P R R IRE SR T T 552, RSD (n=5)
EI/NT 3.0%, BESER T FR 6 AN Esr1E 24 h
NEENE REF, “FIIIFEEEN 98.5%, FEF{X
ARG T BT, ZONEEEM. IFERICR R 1T,

JiEATAT

2.1.6 FESIIE % “2.127 TR EHIS AR5
W, % 92137 EIEFAEATIE, THES R
e M AR, SERIE 4.

CHEZ58) 2015 4FFRAE B & H m IR & =
0.3%, BIRFERK=24%, B BEFEHFRE
Y HUAE 0.853 1~6.135 0 mg/g, 1. 2. 4. 8. 9. 10,
13 SFEM S B EAHIE, 750/ BER. I,
WEL VI, WIFH. 4afH. S, BREFRESH
BimT 0.3%, Hamartm e EA e IE; e
BRES R BUE 1.045~9.012 mg/g, FAEME
FER R E ST 0.3%, AN TRMEIKES 19, 20,
29, 30. 31 ST ERE S E SR B AL,
HEEEMT 03%, AFEHMEK: HRFENESE
£ 20.56~47.31 mg/g, Bk 38. 39 SHMEGEILT
2.4%40, HARERFEM S 'S (P EZ ) 2015
TERRELR, A 32~37 HER B AR E RS, 20 H
PR B AENHX

i M R AR R BT S (P E 28
2015 FERRINE R BL, 46, 48, 49, 53, 54. 59,
60 54 B i i AE B AR R EAK T 0.3%, HARFE MR
BITFERE s AR A TR 70 SRR BT
2.4%, HRFERBITTEE. B MAM &y &
BAAEZES, 5HAN R X O 256 H T .
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x4 HREPNHAMELER (n=3)
Table 4 Assay results of six components in sample (n = 3)
. RS EU (mg-g™)
] — ; — - ICso/(mg-mL™!)
3FRFEE MR ER IR KEH QeRbAH KEH T VSRV N

1 0.736 50 3.062 00 0.576 60 0.321 50 1.138 00 0.114 70 1.293 00

2 0.731 50 3.12500 0.564 20 0.302 60 1.125 00 0.116 50 1.341 00

3 0.063 12 0.858 30 0.241 60 0.131 50 0.732 80 0.058 07 1.360 00

4 0.23920 4.126 00 0.854 80 0.543 70 0.369 00 0.13970 1.303 00

5 0.041 27 0.88550 0.302 10 0.027 51 0.017 31 0.21920 2.463 00

6 0.024 13 0.853 10 0.298 80 0.016 42 0.016 48 0.226 90 2.261 00

7 0.014 61 1.741 00 0.339 80 0.205 90 0.962 60 0.095 54 1.630 00

8 0.540 60 6.13500 1.247 00 0.675 60 0.701 80 0.150 10 1.153 00

9 0.68520 5.485 00 1.465 00 0.610 70 0.750 70 0.237 40 1.369 00
10 0.423 30 3.105 00 1.379 00 0.279 20 0.546 90 0.232 50 1.567 00
11 0.024 13 1.071 00 0.426 90 0.016 25 0.165 30 0.111 30 2.019 00
12 0.018 42 1.370 00 0.017 50 1.447 00 0.28220 0.062 96 222500
13 0.496 10 3.571 00 0.623 70 0.484 10 0.976 30 0.155 80 1.540 00
14 0.138 30 2.216 00 0.283 80 0.203 80 1.121 00 0.115 80 2.030 00
15 0.015 47 1.281 00 0.226 10 0.168 20 0.127 00 0.282 40 1.860 00
16 0.805 50 1.522 00 0.521 40 0.198 40 0.446 80 0.128 50 1.281 00
17 0.158 40 1.608 00 0.294 80 0.218 80 0.21570 0.138 20 1.737 00
18 0.180 50 2.659 00 0.465 50 0.281 00 0.120 10 0.138 40 1.667 00
19 0.136 80 2.268 00 0.329 90 0.363 80 0.807 90 0.109 90 2.173 00
20 0.146 10 2.413 00 0.412 00 0.341 70 0.81270 0.214 30 1.705 00
21 0.021 49 1.067 00 0.282 90 0.13720 0.662 10 0.106 50 1.165 00
22 0.024 18 1.045 00 0.253 10 0.146 10 0.556 10 0.142 10 1.265 00
23 1.445 00 9.201 00 2.677 00 0.790 10 3.857 00 0.301 60 1.265 00
24 1.253 00 9.012 00 2.243 00 0.713 10 3.804 00 0.291 80 1.23500
25 1.012 00 6.412 00 2.046 00 0.453 70 2.847 00 0.274 90 1.070 00
26 1.102 00 7.241 00 2.191 00 0.457 20 2.762 00 0.245 00 1.106 00
27 1.117 00 7.542 00 2.173 00 0.431 60 2.81500 0.257 30 1.216 00
28 0.346 10 3.213 00 0.512 00 0.54170 0.71270 0.314 30 1.707 00
29 0.354 70 3.156 00 0.567 10 0.512 80 0.674 20 0.289 20 1.757 00
30 0.294 60 3.014 00 0.415 60 0.348 10 0.467 90 0.297 60 1.807 00
31 0.221 90 3.102 00 0.456 70 0.389 70 0.486 40 0.31290 1.867 00
32 22.270 00 35.590 00 11.830 00 2.765 00 6.785 00 1.039 00 0.711 00
33 18.700 00 47.31000  18.040 00 3.213 00 3.477 00 1.748 00 0.581 00
34 15.920 00 4543000  19.950 00 2.795 00 4.504 00 1.481 00 0.732 00
35 7.049 00 32.340 00 6.750 00 2.536 00 5.246 00 0.824 00 0.787 00
36 17.420 00 4451000  19.050 00 5.341 00 4.25500 1.458 00 0.553 10
37 17.560 00 44.580 00  19.320 00 5.245 00 4.174 00 1.441 00 0.364 10
38 8.913 00 21.797 00 2.018 00 2.677 00 5.008 00 0.795 00 1.092 00
39 8.879 00 20.560 00 2.231 00 2.687 00 5.102 00 0.841 00 1.112 00
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B4
RS Dﬁ—%ﬁ\iﬁl/(mg-g") —— - ICso/(mg-mL™")
3-FRHE R i UNGA S JURIARH KEHIG JRR R
40 12.680 00 38.940 00 11.340 00 15.650 00 6.552 00 0.773 40 0.892 00
41 12.640 00 37.820 00 11.210 00 15.120 00 6.312 00 0.755 60 0.822 00
42 11.890 00 37.940 00 11.340 00 2.567 00 6.276 00 0.518 80 0.841 00
43 8.290 00 24.290 00 5.508 00 2.064 00 5.202 00 0.519 90 0.991 00
44 8.974 00 25.610 00 5.671 00 2.314 00 5.621 00 0.512 30 0.951 00
45 0.760 70 3.184 00 0.610 10 0.334 60 1.175 00 0.121 30 1.243 00
46 0.013 25 0.944 40 0.258 70 0.136 70 0.738 30 0.062 81 1.351 00
47 0.255 60 4.638 00 0.896 40 0.587 10 0.385 60 0.147 90 1.313 00
48 0.021 46 0.896 40 0.301 70 0.017 21 0.015 18 0.224 00 2.363 00
49 0.016 49 0.846 90 0.324 10 0.015 24 0.017 46 0.245 80 2.231 00
50 0.531 40 6.249 00 1.232 00 0.666 80 0.692 50 0.145 50 1.143 00
51 0.713 80 5.813 00 1.485 00 0.613 70 0.575 00 0.240 90 1.469 00
52 0.428 40 3.236 00 1.395 00 0.283 40 0.553 80 0.233 20 1.517 00
53 0.016 24 0.934 50 0.348 80 0.019 97 0.143 70 0.114 90 2.119 00
54 0.021 43 1.356 00 0.018 74 0.144 90 0.282 20 0.064 88 2.32500
55 0.438 90 5.210 00 0.826 30 0.963 90 1.137 00 0.190 30 1.607 00
56 0.125 40 3.057 00 0.296 10 0.433 70 0.416 50 0.103 60 1.734 00
57 0.761 40 5.089 00 0.477 10 0.183 70 0.443 00 0.167 90 1.492 00
58 0.757 80 5.449 00 0.570 30 0.269 90 0.446 90 0.165 40 1.281 00
59 0.017 71 1.439 00 0.301 90 0.180 90 0.848 20 0.088 83 1.423 00
60 0.011 42 1.555 00 0.268 00 0.177 40 0.854 10 0.087 09 1.545 00
61 0.464 70 3.591 00 1.476 00 0.327 90 0.636 60 0.250 80 1.417 00
62 13.470 00 34.430 00 13.570 00 2.23500 3.382 00 1.765 00 0.685 10
63 13.410 00 36.590 00 13.270 00 2.523 00 3.451 00 1.573 00 0.679 00
64 11.760 00 37.850 00 11.230 00 2.513 00 6.261 00 0.499 30 0.841 10
65 18.700 00 47.310 00 17.710 00 3.052 00 4.391 00 1.371 00 0.312 00
66 22.070 00 35.360 00 11.820 00 2.693 00 4.557 00 0.798 00 0.414 10
67 16.450 00 44.550 00 19.350 00 5.322 00 4.255 00 1.499 00 0.354 00
68 17.230 00 47.550 00 19.250 00 5.346 00 6.962 00 1.458 00 0.304 00
69 15.870 00 45.360 00 19.860 00 2.608 00 5.052 00 1.571 00 0.767 00
70 7.354 00 23.440 00 5.278 00 2.064 00 5.165 00 0.514 70 0.991 00
71 7.843 00 25.460 00 5.541 00 2.156 00 5.31500 0.524 50 1.109 00

217 BOTAHRME T N DPS HdEALEE RS
PP 3R R BIRER. REH . JURbACH .
KEHIC. PRI AR, SR IE 5. &
B 2 IAIE & FAPAEAH LR, 3R iR S
BT RAHG, SHAMMRIFIEM I, 58
FIFH R EE: BRSSO )RR,
HREHIGIEM R, HIXKGH; KEHS
PURIRH AR G 2 A, HHAR R34 2 1A

K, SEMRRIEMRMEREE, FRATSERRE
MR, SHARRI RIS KEH TS KEH .
QERIARH . JRPRRZIMRG, 5 3-EEIRER. &
WEREIEMR, SEMRKREMCREE: FEARE
REH IO BRI R, HHAbS 2B,
HEREMRREE. 3-REERR. KEH. ek
ARH KEHIG. FRIARR S EREABA R
Kbk, ATILEARERAE LM Th S R A 1
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x5 HEXMESRER
Table S Correlation analysis results
% IBREERE HRE PNGAE YORY N KEFHIG VORY NN
3B R — 0.369 9 0.067 4 —0.169 2 0.097 0 0.102 5
HRE 0.362 0 — 0.783 2 0.348 6 0.810 4 0.4211
NG 0.069 8 0.7832 — -0.121 4 -0.5953 0.090 4
VR N -0.163 5 0.379 3 —-0.1173 — -0.022 5 02321
KEHIG 0.103 4 0.809 7 —0.647 2 -0.0217 — —0.3619
JuRl R &R 0.109 3 0.388 1 0.090 3 -0.236 9 -0.369 4 —
SR o JURIR R S 7o 5 HAth s 2 TR AR A AR SR AT “2.2.17 TR B AR R AN R

BEMFAE, W] AR AR A JCE 2 1)
B E H AR S R R
22 EMTEMETEN

ANTE] P b (AN [E] i A B AR R 25 6 e 6 A
WO & AR, TS ER, DIMEZ,
RIS SR EER NG R, NV ERE
— A S AN R R M D S B2 A i E L. BT BA
ARSI PR AR PEVEAN BN TR, BL 6 AN
TRSHPEIEEES S, H RS M
IIF N BB WTIELEE VRN 20 BT R T =

AL DL DPPH T8 bR 20 TR S B8 AT
£, DPPH H HEERREEIH ICso (AR, ICso
5E XCN DPPH i M3 S0%0 AT i 250k i, AR 4%
AN [EJAR BE 25 M0 7 B 3R A el U i 2645 1Cso 1H
ICso fE &R/, ﬁ’fmiﬁ’r@téﬁ
2.2.1 AR RERRECER (32 5,
i (15 FEdh 1 g, INZEIEK. 10%. 30%. 50%;
70% .8 100 mL, 50 CHES 30 min, 41, FAH
LA R T, SR RIS .
2.2.2 DPPH %6 K%K DPPH & &, &
T 100 mL AR 2R, F HBEA AT € 4 2 100 mL,
4% 0.201 g/L DPPH B/ TRAGIR B G ORTE -
223 VC#EMBMH%  FRE 10 mg (1) VC X L,
FEEE, HARKERIFEARZ 10 mL ARG ER
o, EVAR R BRI N 1.0 g/L 1 VC VA, LR BT .
2.2.4 DPPH &M XAMELE KHEEN2227
TR HLAC A DPPH WA 0E &, T34 516 nm A&l
EWICE (4) H, PL A AR, FREIRE
(C) MR, BEATERAEREIE T, 153772
A=32.837 C+0.056 58, R*=0.999 8, #* M DPPH
£ 4.020~80.40 mg/L £t B i,
2.2.5 DPPH HHEERRRE) #

J

“2.1.17 TiF 6

DL VC Rxt R o BUCAN [R5t 2 P2 AP 1 mL, 0
N &K E N 16.08 mg/L i) DPPH ¥ 3 mL, 7

BI%E2), 25 CEHE/MN 30 min 5, TIUHK 516 nm
e AMH. 5 DPPHERE (D,
I=1—(4i—A4))/Ao

Ao NAIMAFE DPPH F RIS A 1 4 AFEE S5 DPPH
LG A fEs A NFER ) A B

L6 PERKH, SN ICs i, BHRLL
50% LRIV BT R TR PR B0, K B DL 70% 4
FESE PR e 5 . 25 a3 B P A8 A 1 5
ST N 3-FREERE>SVC>LRAT > KT
H>PRRE> KEH>EHIRE.

6 T REHMREURBR ICs (n=3)
Table 6 Sample ICso for different extracts (n =3)
R ICsoi(mgL™) i) ICso/(mg'L ™)
IKFEEUEIY 04820  [KIEEUER 3.6730
10%Z B IREUAT 12330  |I0%ZEREUAR 8.3900
30%ZEEREBUAT 0.8300 [30%ZMEREUAT 123640
S0%ZEERBUAR 03150  |S0%ZEAREUAW  5.2140
T0%ZRBUAR 04180  [T0%ZBRBUAW  3.0930

22,6 HiR. BEIEMEEEN B “2.2.17 T
T 50% 2B AN B 70% LSBT fiE
B RO RRRE I 7 AN [R5 SR B VT
¥ “2.2.5” Wi R 77k, H 8.04 mg/L ¥ DPPH &,
BT HURAIE TEVEY . 4% “2.2.57 TR kS
WEEFE S DPPH {5 FR 2, IR T I THE &
1Cso fE I A 2564 S AL P R (GR 4).
23 6 NP EES ICs EZERIEX M
N DPS AREEMTIERAEXT 3RS B R ER
F.OKEH. JRRH. KEHIL, JEARSES
ICso Z B ARSI AT 0, S5RE7R 6 N &
55 1Cso FIA 5751 9—-0.804 1. —0.830 1. —0.787 2+
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-0.520 3. —0.779 4. —0.735 5, £ 6 MHIPEE
5 ICso BILH B MG, BREEESE ICso 1)
FRMER R, HION 3 REBIRE.

24 ZEMBGES

gy B G v A I 0 R Bl L T 7 B
Springer 4P SCELHE B 5 3R R E R R CE R =
KEFH. BRARE. REH T, BRAREK 6 Mk
53 24 PRTE PEAH OC I SCRR B4 531, IR AE SCER B 7
PHEAE b, SEPETEEE NG R, X 3R
BEMRE. BRE. KEW. RRAE. RE#H
TG~ BeRLR R B EA ICso 18 7 AN TR FRIR T 3 WAL
HRH (w), 47%)0.150. 0.300. 0.100. 0.100.
0.120. 0.100. 0.130 FATLRAE V3o W4 R 45 24
BEATARUEAL AL BE, 3BT SPSS 22 BRI & He b
()25 AL R E (B, 734 0156 0.250.0.135,
0.105. 0.142. 0.103. 0.109. A 7 B 3 i xF 30
WA 32 R 2 WAL 2% ) A 45 S 38 43 01 A = 0 R
BUE A IRAUE % B KRG B, A2 FEU
g —, FHBmiF 2% p=0.5, @A Rt
HRE (w) B2,

w=pXou+(1—wh, pXat+(1—wph
uXa,+(1—p) By

BN ETFEFRT w 73508 0.153+ 0.275. 0.118.
0.103. 0.131. 0.102. 0.120.

CEA IRy g5 R LR 7, V45 SR F SPSS
REEH N (B D R E TS5 3 S,
145 (PF4r=13), T4 O<¥H<I13), %% GF
<9, MyE X258 8. 9 N 145, 435I/~ E faiFH
T 1. 2 44 108 13 A%, 4077 H G
MRt RE. 48fH. St HApRmE X ngist, oF
SPENET 9, NI %5, N RIS E &5 D 25865
i PEAME T 9, 0N T 45, BFAE I E BN 20.21~
24.36, FHONTEE; BB MAHM 50, 51 15
45, 47, 52, 55. 58. 61 NI %&, 46, 48. 49. 53,
54. 56+ 59. 60 JyIII %5,

BEWRTED 3N 3 AER, 155 (FF5 =80,
1% (80>1F4r =60, %5 (34> <60). &HEXT
F125%F 33, 34, 35. 36. 37 W N 1%, 257
HPRES., F)IEE. PR, PR
@ Nl JENEER; 40, 41, 42 ¥F5 N 1T 4,
S BB, SRR R 38,
39, 43, 449N 35, alFEHE LR R
B KMl R8T . B M2 65.

®T ZEMBUTDER

Table 7 Results of comprehensive weighted score

R CEEE 7 T T
1 11.71 37 90.17
2 11.42 38 46.25
3 791 39 45.98
4 11.23 40 66.20
5 1.20 41 65.17
6 2.32 42 65.25
7 7.75 43 47.46
8 14.63 44 50.25
9 13.76 45 12.23

10 9.97 46 8.03
11 3.46 47 11.68
12 4.94 48 1.76
13 11.15 49 2.61
14 6.26 50 14.68
15 5.59 51 13.13
16 9.42 52 10.37
17 6.01 53 2.76
18 7.08 54 1.87
19 5.20 55 12.86
20 8.55 56 7.45
21 9.28 57 10.49
22 8.72 58 12.09
23 24.36 59 8.40
24 23.72 60 7.76
25 20.42 61 11.55
26 20.52 62 67.81
27 20.21 63 68.43
28 10.00 64 64.79
29 9.45 65 84.65
30 8.29 66 72.06
31 8.19 67 89.11
32 76.47 68 94.14
33 84.18 69 81.87
34 80.99 70 46.08
35 86.03 71 47.62
36 92.25

67+ 68, 69 N T4, 62. 63 64. 66 K I1 %%, 70.
71 4 11 5.
2.5 BRAESH

NFH SPSS 22 A, LL3-FREERE. BIRER.
KEH PRRH . KREHI G, JURRR SR ICso
8 7 NMebs, RAANRFSER, LLFJT Euclidean
REREMABEE TR AN, T RAERK S, 45
R 2. BEDIRIAREGI 0 3 2K, i
7 I>T>10, 5458 IR 45 AR,
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Fig. 1 Results of quality control analysis about P. thomsonii (A) and P. lobate (B)
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