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and CRITIC-TOPSIS analysis
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Abstract: Objective To compare the quality of Ruiren (Prinsepiae nux) from different producing areas by chemical pattern recognition
method and CRITIC-TOPSIS method. Methods The quantitative analysis of 10 components in Prinsepiae nux was performed by HPLC

with quercetin and B-sitosterol as the reference substances. The relative correction factors of gallic acid, protocatechuic acid, vanillic acid and

ks HHER: 2025-07-01

EEWMB : WrE &S SR E SRR FURITE (20B550007)

TEEENY: M (1989—) , L, Wid:, P, BFITRAHRZEE. b UK R
Tel: (0379)62233851 E-mail: dlxexk@163.com



- 6774 ¢ PER 2025498 B56% 188  Chinese Traditional and Herbal Drugs 2025 September Vol. 56 No. 18

kaempferol with quercetin, ursolic acid, oleanolic acid, tormentic acid and eleutheroside A with B- sitosterol were calculated respectively. At
the same time, the contents of alcohol-soluble extract, total ash and acid-insoluble ash in Prinsepiae nux were detected. The quality of
Prinsepiae nux from different producing areas was evaluated by chemical pattern recognition and CRITIC-approximate ideal solution sorting
method. Results The results of methodological verification of external standard method were good. The repeatability of each relative
correction factor was good. There was no significant difference by external standard method and QAMS method (P > 0.05). The results of
principal component analysis (PCA) showed that 16 batches of samples could be divided into three categories. The results of orthogonal partial
least squares discriminant analysis (OPLS-DA) showed that the VIP values of gallic acid, quercetin, B-sitosterol, ursolic acid, tormentic acid,
oleanolic acid and kaempferol in 13 indexes were > 1, which were the differential marker to distinguish the quality of Prinsepiae nux from
different producing areas. The results of CRITIC-TOPSIS analysis showed that the relative closeness of the comprehensive quality evaluation
index of 16 batches of Prinsepia uniflora was 0.4072—0.5935, among them, Prinsepiae nux from Shanxi, Gansu and Shanxi ranked top, and
the sample quality was better. Conclusion The quality of Prinsepiae nux was evaluated by establishing a multi-index quantitative model and
combining chemical pattern recognition and CRITIC-TOIS analysis, which can provide a reference for the study of the quality standard of
Prinsepiae nux and its potential quality markers.

Key words: Prinsepiae nux; QAMS; chemical pattern recognition method; CRITIC; TOPSIS; gallic acid; protocatechuic acid; vanillic
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Table 1 Imformation of Prinsepiae nux
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S4 1L PG 4E il B 2024-08 S12 PN 5 T SR b 2024-08
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VT SE B PR 2 =) A0 36 [ 288K R /R BHE A H]
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min, 67.0%~82.0% B; 59~70 min, 82.0%~35.0%
B; 1247 Al 70 min; AR 30 °C, AEHE 1.0
mL/min, HFEE 10 pL.
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Fig.1 Chromatographic diagram of mixed reference

substance (A) and Prinsepiae nux (B)
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Table 2 Regression equation, linear range and correlation coefficient of 10 components
D%y P Epap L PEVE R/ (ug- mL™) r R FR/(ug-mL™) JEHER/(ug-mL™)

BETFR Y=138210 X—2 827.3 3.95~197.50 0.999 2 0.057 0.191
5 LA R Y=66 704 X+944.2 0.41~20.50 0.999 3 0.019 0.063
FHR Y=101 153 X—1 687.3 0.78~39.00 0.999 4 0.022 0.075
itz 2% Y=92471 X+2931.4 2.35~117.50 0.999 6 0.041 0.140
eI Y=114 450 X—1191.8 1.49~74.50 0.999 4 0.037 0.126
RESIR Y=117 428 X—2 356.5 1.70~85.00 0.999 3 0.039 0.131
FIH R Y=106 102 X+2 899.6 1.06~53.00 0.999 6 0.028 0.096
LR Y=57 950 X—334.7 0.27~13.50 0.999 1 0.016 0.055
B-7 S Y=71701 X+2 448.1 0.69~34.50 0.999 3 0.021 0.071
[ E =S Y=50017 X—353.8 0.21~10.50 0.999 2 0.014 0.048

IR R RIR B-15 S A EE T U AR 1 RSD
BN 0.84%. 1.47%. 1.29%. 1.02%-. 1.19%.
1.05%. 1.21%- 1.52%. 1.33%. 1.74%.

244 fREMIAR  HUNZELCIRY (SD, #%92.27
TR B TR VR, 4% S 1 R 2 )
FHI% )5 0. 2. 4. 6. 8. 10, 12 h HELLEE I
B, HHEBEE TR FILRER. &R, MR xR,
AWy RERER . FFIUORIR . BRI p-1 I
A E N TR RSD {408 1.03%.

1.57%- 1.38%. 1.02%. 1.24%. 1.17%. 1.36%-
1.65%- 1.44%. 1.79%.

245 EEMHRE BEECURT (SD 64y, i
“2.27 U BB, MRS i TR
JFILRIR. BERR. Wk, (4W. R, S5
R BHERR. -1 SEEAAE M IR 4

TS A3 R 53 B RSDAE 0308 1.13%41.63%
1.49%- 1.14% 1.28%- 1.22%- 1.37%- 1.76%- 1.52%-
1.82%.

2.4.6  JNFEREISCRIRIS S5 40 SR vk 0s), B
CE 10 N & 2958 S1 IZECIR Ak R
9 i, BARL) 025 g, KEEFE, 73 AR AR

PR (B T2 0.381 mg/mL. JRJLASR 0.042
mg/mL. 7 H8 0.081 mg/mL. #it % 2 0.237 mg/mL.
LI 451 0.142 mg/mL. AESRER 0.177 mg/mL. FFIER
12 0.108 mg/mL. ZEPZ>EMR 0.029 mg/mL. B-%r
0.074 mg/mL. #H%¥ M 0.022 mg/mL) 0.8 1.0+ 1.2
mL, % “2.2” B EAE, SIS0 ARl
PRSI, BN EAT 3 . HEFEIE, T
HRETE. JF)LARE. FER. MR LED.
REIRIR. FFHURMR. ZPKIR. B- A M
(PRI AR IR 5355 99.68%197.65%198.57%
100.1%-+ 97.99%- 98.20%- 98.94%. 97.55%- 98.69%-
97.66%, RSD {H4r 74 0.86%+ 1.32%-. 1.48%-

0.98%- 1.43%-0.91%- 1.62%- 1.50%- 1.36%- 1.54%.
2.5 —MZITERENS

251 MXRIERF (O Bl REEIEMECR
HERIT NI 6 MEANHRSIAT, Z@E i
BEFEDTE, DB -4 ESIE NS, H2IRARSC
AN RER AT [ LRIR . AR LLZEMAHxT
TH R f THERERIR. IR SRR
8 NEHDNT B2 SR f, 1SRRI PP ELE
Nfe WA 3.

*®3 BHSES

Table 3 Relative correction factors of each component

f

TR0 I TR

BETR O FJLRR &R LR BRRK TECRER RECER WY N

1 0.664 0 13339 09157 0.8030 0.6216  0.6883 1.2499 1.455 1
2 0.654 1 13486 09065 0.8006 0.6203  0.6816 1.2397 1.464 1
3 0.670 5 13695 09156 0.8040 0.6196  0.6973 1278 1 1.4829
4 0.658 2 13702 09157 0.8048 0.6188  0.6867 1.233 1 1.440 5
5 0.684 8 14073 09256 08199 06121  0.663 1 1.256 2 1.446 6
6 0.667 6 13831 09135 08069 06112 06776 1.237 4 14350
SR 0.666 5 13688 09154 08065 0.6173  0.6824 1.249 1 1.4540
RSD/% 1.62 1.88 0.67 0.86 0.71 1.70 1.33 1.20
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252 fEEMESR BRMBHEEH.. AR
WA FEEM SR XS £ . % HPLC i
#4 (Waters Arc U fil UltiMate 3000 %! HPLC
0 F 2,38k (COSMOSIL AR-II C 5 ¥ . Develosil
ODS-UG-5 Cys #: #1 Jupiter 300 Cig #1) + AR

& (0.8, 1.0, 1.2mL/min) « FEi (25,30, 35°C)
BEATAS I, 2,17 JGRE 45 0 HEE v VR R AT B 5%
iR 4, FORGERSEIEE. ARRE.
i B 3E 2 X f B E N (RSD ¥/ T
2.0%) -

x4 TRBIEFHX RN

Table 4 Effects of different chromatographic conditions on relative correction factors

f

AR W TR LR TR LW 8RR SRR B Y b
1028 P 03 FE Waters Arc . COSMOSIL AR-IICis 0.667 1  1.3693 0.91370.80690.6182 0.6818 12497 1.4534
Develosil ODS-UG-5 Cis = 0.6592 13405 0.90520.80040.6097 0.6744 12132 14177
Jupiter 300 Cis 0.6849 1.4089 0.93160.81980.6251 0.6971 12776 1.4824
UltiMate 3000 COSMOSIL AR-II Cis 0.6549 1.3512 0.90610.799 60.6115 0.6737 1.2329 14349
Develosil ODS-UG-5 Cis 0.6673 1.3618 0.91730.80520.6104 0.6620 1.2481 1.4486
Jupiter 300 Cis 0.6814 13821 0.92080.81170.6239 0.6703 12692 14511
SFEIH 0.6691 13690 0.91580.80730.6165 0.6766 12485 1.4480
RSD/% 1.78 177 108 094 112 1.77 1.88 1.49
R E, 0.8 0.6593 1.3450 0.90180.80010.6119 0.6671 12354 14381
(mL'min™") 1.0 0.6659 1.3664 0.91330.80580.6177 0.6822 12482 1.4545
1.2 0.6802 1.3985 0.92820.81870.6219 0.6907 12749 1.4802
FHIH 0.6685 1.3700 0.91140.80820.6172 0.6800 12528 1.4576
RSD/% 1.60 197 145 1.18 081 1.76 1.61 1.46
FEIR/C 25 0.6743 1.3925 0.92780.81890.6208 0.6914 12781 1.4809
30 0.6654 13681 0.91820.80540.6164 0.6816 12485 1.4542
35 0.6536 1.3403 0.903 10.80030.6122 0.6693 12343 1.4378
S 0.6644 13670 0.91640.80820.6165 0.6808 12536 1.4576
RSD/% 1.56 191 136 1.19 070 1.63 1.78 1.49
253 RRE o oS E N ARG WK S, BaXHORER IR R R T3 10

AR EFERER R TR FILRIR. FHEER. L
A WIEEm . BRRIR. FREURIR. ZHMCSRK. -1
H BRI N HPLC @il R 18], SR
X DR B N 10325 58 o2 A AR R 70 ) i e, 25 584N
[F] HPLC ASCRI E 8 A o A OGS O B IR 8] sz, 4528

AN TR I E AL (RSD 3578 F 2.0%)

2.6 —M %% (quantitative analysis of multi-

components by singlemarker, QAMS) 54Miri%E

(externalstandardmethod, ESM) #&M25 RAYLLES:
SR FH ESM Y[R A 16 FHA [ 7 i (R 54— K

®5 TRILEFMEIEHEZ MG TRUSHEI R EFE

Table 5 Relative retention time obtained by different instrument and chromatographic columns

\ s AEXT Fr B B (1]
,TX%E: élﬂaﬁ*f Va8 73y TR rerivay As =5 i3 i i3 IEW|R
HEFR FILRRERR LB RBRR FERR ZERR O HE by
Waters Arc COSMOSIL AR-II Cig 0.6030 0.7010 0.86181.1256 0.6532 0.7330 0.868 1 1.018 1
Develosil ODS-UG-5 Cis 06042 0.7124 0.87511.1327 0.6679 0.7392 0.879 4 1.0273
Jupiter 300 Cis 0.6138 0.7196 0.8893 1.1495 0.6743 0.7458 0.8859 1.034 5
UltiMate 3000 COSMOSIL AR-II Cig 0.5984 0.6973 0.85061.1192 0.6418 0.7264 0.853 1 1.016 2
Develosil ODS-UG-5 Cis 0.6019 0.7051 0.85791.1248 0.6502 0.7315 0.861 7 1.0197
Jupiter 300 Cis 0.6135 0.7187 0.8742 1.1359 0.6631 0.7467 0.882 3 1.028 0
SEIME 0.6058 0.7090 0.8682 1.1313 0.6584 0.7371 0.8718 1.024 0
RSD/% 1.05 1.31 1.62 0.95 1.84 1.11 1.48 0.69
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AR EFR. FILRR. K. ks, 5300 52 P HERA B AT S, SR A SPSS26.0 #A:
25y, RERER. SFEURER. B, p-AMEE X2 FOr AL BTG . SR 2 Ry
AEAE NS E, 5 QAMS VEIFHEML R Rillegd R ESFEAREE (P>0.05) . 451
ITHH, Wik QAMS R T2 A+ 10 Mk WK 6.

# 6 QAMS #1 ESM UEFEIZIRE$ 10 MRAMEE (1=3)
Table 6 Contenta of 10 components in Prinsepiae nux by QAMS and ESM (n=3)

BETRI(mgg?)  JEILLEER/(mg g FERI(mg g it Bz 2 /(mg g4 L 253/ (mg g7Y)

E ESM QAMS ESM QAMS ESM QAMS ESM ESM QAMS
S1 1.519 1.563 0.174 0.179 0.321 0.330 0.946 0.583 0.599
S2 1.325 1.360 0.176 0.181 0.344 0.335 1.026 0.629 0.612
S3 1.496 1.535 0.183 0.188 0.324 0.316 0.968 0.676 0.692
S4 1.541 1.509 0.221 0.225 0.346 0.354 1.127 0.638 0.651
S5 1.429 1.457 0.198 0.202 0.355 0.365 1.049 0.619 0.631
S6 1.582 1.614 0.219 0.214 0.371 0.376 1.084 0.675 0.689
S7 1.468 1.501 0.237 0.232 0.326 0.335 1.207 0.668 0.653
S8 1.251 1.275 0.141 0.144 0.391 0.383 0.706 0.522 0.537
S9 1.243 1.270 0.134 0.137 0.439 0.431 0.966 0.559 0.550
S10 1.198 1.176 0.111 0.108 0.456 0.467 0.888 0.496 0.510
S11 1.122 1.151 0.122 0.119 0.442 0.453 0.825 0.477 0.490
S12 1.859 1.893 0.278 0.283 0.251 0.258 1.279 0.857 0.841
S13 1.827 1.778 0.286 0.294 0.259 0.266 1.213 0.781 0.789
S14 1.902 1.931 0.311 0.317 0.235 0.241 1.462 0.801 0.814
S15 1.775 1.817 0.265 0.272 0.302 0.294 1.358 0.713 0.730
S16 1.584 1.615 0.249 0.243 0.312 0.304 1.318 0.732 0.751

-~ FERMRI(mg 97) FECRMI(mg gt)  RECERI(mgg) B EEE(mgeT) W MEF(mg gt

ESM QAMS ESM QAMS ESM QAMS ESM ESM QAMS

S1 0.705 0.724 0.438 0.449 0.117 0.120 0.291 0.084 0.086

S2 0.642 0.624 0.507 0.493 0.142 0.146 0.349 0.093 0.095

S3 0.721 0.703 0.531 0.546 0.163 0.159 0.352 0.061 0.062

S4 0.639 0.655 0.459 0.472 0.128 0.131 0.289 0.076 0.078

S5 0.653 0.671 0.497 0.511 0.138 0.141 0.320 0.089 0.091

S6 0.721 0.704 0.521 0.534 0.139 0.137 0.339 0.075 0.073

S7 0.602 0.619 0.448 0.436 0.117 0.119 0.303 0.065 0.066

S8 0.543 0.557 0.375 0.385 0.113 0.110 0.268 0.078 0.080

S9 0.581 0.596 0.366 0.376 0.103 0.101 0.220 0.046 0.047

S10 0.549 0.563 0.345 0.355 0.069 0.071 0.283 0.042 0.043

S11 0.529 0.541 0.377 0.368 0.066 0.065 0.277 0.037 0.038

S12 0.827 0.850 0.639 0.652 0.087 0.089 0.255 0.120 0.117

S13 0.846 0.867 0.665 0.676 0.103 0.105 0.271 0.128 0.125

S14 0.949 0.928 0.682 0.700 0.113 0.110 0.246 0.135 0.132

S15 0.871 0.886 0.619 0.602 0.084 0.086 0.236 0.141 0.137

S16 0.807 0.826 0.561 0.577 0.095 0.097 0.230 0.109 0.112
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27 BEAMEREY. BRSO EME RN
FIE (o [ 24 L) 2020 A8 RROFE S 38 20173 3l 0k

16 HEFEAAR M ERETER Y B R ANV
oy R EBATRE I . SR IR 7.

F7 16 #HFE A PEARALZEY. BRSMBENAMROMNELER (n=2)

Table 7 Determination results of alcohol-soluble extract, total ash and acid-insoluble ash in 16 batches of Prinsepiae nux (n=2)

i EOATEERRIY%  BI%  BARTEIS % | %S BEYEREY%  BR% BARHEIR %
S1 12.7 35 1.1 S9 11.6 3.5 1.0
S2 10.4 2.6 0.6 S10 13.3 4.2 1.2
S3 9.7 29 0.5 S11 12.9 38 1.1
S4 10.5 3.1 0.7 S12 15.6 43 1.9
S5 10.9 2.7 0.4 S13 14.2 4.6 2.3
S6 12.3 39 0.9 S14 153 5.4 1.8
S7 11.8 3.8 0.8 S15 14.7 4.6 2.1
S8 13.2 4.1 1.5 S16 15.9 39 1.9

2.8 ERNIRAIFN A RAEL ®9 ETFHEERE

2.8.1 F 54 (principal component analysis, Table 9 Factor load matrix

PCA) DL 16 fFEAMR 10 MRy . BV b DA 3R e

- N " . — § EEYN NS NS

PR IR FIR AN IR o 1 A (At ESD%:g L2

Vi 7]

F FA B4 KA ESM SR, FUABIRS N QAMS ’;;j’f % oo 02

16 JERERE AT REAE AL T, 45 5AT 2 DR (PCL. i e %% 0.882 0.147

PC2) [ BT Z TR N 89.36%, A Zpc1 =8.590, MES 0.927 0.299

BATH. BULR. HE®. WL E. L&Em. ;ﬁﬁg% 0o oo

ﬁa%@?i\ ;ﬁ:i?j%g?i\ ﬁﬂ% I\:ﬁ:\ E%‘lg‘riiétﬂtl:%\ /Ié\ éﬁi%ﬁﬁ _0136 0944

KA FRABEWE K E TR 1 BB S AT B-73 K5 18 —0.438 0.759

8, pc2=3.027, 256 T RBCSRIAN B-4 M BEI1E RN 0.910 0.138

B (8. 9) . Nl SIMCA 14.1 5AFxt 13X 16 % E‘f’;ﬁ’itﬂ% 82% :ggz;

MEMCHR R PCA B, A5 16 RBECIRARER Y mrismiess 0768 0564

SN 34, S1~S7. S8~S11. S12~S16 F/H—

H (2 .

ey B L e o A

2.8.2  IEA s/ ek - A 5 43 AT Corthogonal 4]

partial least squares-discriminant analysis, OPLS-DA) 2]

7E PCA Al I, 1217 SIMCA 14.1 4+ ) OPLS- = 0

DA MBI ERHEY, 4REABMEE IS -1 M@co Y

B R . Ry 4y 591N 0.964 A1 0.935, FillGE 1% 4 10

0% 0.874, B BLAR AL (1) R GE 7 A TN RE - ————r ———————

-10 -8 -6 -4 2 0o 2 4 6 8

SR, AR (B 3) . F AR & E
# 5 (variable importance projection, VIP) {H fii

*8 EMMHLESTEE

Table 8 Eigenvalue and contribution rate of principal

components
LR RHIEHE T ETERE/ % BB ETTERE %
1 8.590 66.076 66.076
2 3.027 23.288 89.364

t[1]
B2 16it381=ikFH PCA 55 E
Fig.2 PCA score scatter plot of 16 batches of Prinsepiae

X 7 i R ZE SR DTy B VIP>T 2%
PFRIGEIE Y 7 AN IY DT N R BRI
MR ER . p-1r HIME. REARIR. RESEIR. FFHRIR
AilizEly (&4 .
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Fig.3 OPLS-DA score plot of 16 batches of Prinsepiae nux
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1-gallic acid; 2-protocatechuic acid; 3-vanillic acid; 4-quercetin; 5-
kaempferol; 6-ursolic acid; 7-oleanolic acid; 8-potentillate acid; 9-B-
sitosterol; 10-eleutheroside A; 11-alcohol-soluble extract; 12-total

ash;-13-acid-insoluble ash.

E4 Fi¥r VIPE

Fig. 4 VIP plot of index
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=10 FRAELIERE
Table 10 Standardized matrix

yz‘/
G :
B TIRIF LA IR A I B 3R 1L 23 BRI R IR R R B- 45 S W W10 I VA PR R W) S R 0y IR ANV K 0y
S1  0.5282 0.3397 0.39380.31750.31050.4729 0.2725 0.5851 0.5379 0.4848 04839 0.6786 0.6316

S2 02679 03493 0.41590.42330.347 60.2145 0.4000 0.8617 09773 0.5758 0.1129 1.0000 0.8947
S3 04923 0.3828 0.33190.346 60.575 50.418 6 0.5536 1.0000 1.0000 0.2424 0.0000 0.8929 09474
S4 04590 0.5598 0.50000.556 90.458 70.294 6 0.3391 0.7021 0.5227 0.4040 0.1290 0.8214 0.8421
S5 03923 0.4498 0.548 70.453 70.401 70.3359 0.4522 0.8085 0.7576 0.5354 0.1935 09643 1.0000
S6  0.5936 0.5072 0.59730.500 00.567 00.4212 0.518 8 0.766 0 0.9015 0.3535 04194 05357 0.7368
S7 04487 0.5933 0.41590.662 70.464 40.201 6 0.2348 0.5745 0.6288 0.2828 0.3387 05714 0.7895
S8 0.1590 0.1722 0.628 30.000 00.133 90.041 3 0.0870 0.4787 03636 0.4242 0.5645 04643 04211
S9 0.1526 0.1388 0.840 70.343 90.170 90.1421 0.0609 0.3830 0.0000 0.0909 03065 0.6786 0.6842
S10  0.0321 0.0000 1.00000.240 70.057 00.056 8 0.0000 0.0638 0.4773 0.0505 0.5806 04286 0.5789
S11  0.0000 0.0526 0.938 10.157 40.000 00.000 0 0.0377 0.0000 0.4318 0.0000 05161 05714 0.6316
S12 09513 0.8373 0.07520.757 91.000 00.798 4 0.8609 0.2553 0.2652 0.798 0 09516 03929 0.2105
S13 0.8038 0.8900 0.11060.670 60.851 90.8424 0.9304 0.4255 0.3864 0.8788 0.7258 0.2857  0.0000
S14 1.0000 1.0000 0.00001.00000.923 11.0000 1.0000 0.4787 0.1970 0.9495 09032 0.0000 0.2632
S15 0.8538 0.7847 0.234 50.862 40.683 80.891 5 0.7159 0.2234 0.1212 1.000 0 0.8065 02857 0.1053
S16  0.5949 0.6459 0.278 80.809 50.743 60.736 4 0.6435 0.3404 0.0758 0.7475 1.0000 05357 0.2105

%= 11 CRITIC-%EPE
Table 11 CRITIC-Matrix

- ZnpUa
B TIRIFULARIR & F R B3R L SR e R RS R IR RO B-1 S W 10 1 BV MR Y R 0y BRANIR R K 93

S1  0.0317 0.0198 0.049 80.017 60.018 00.0312 0.0167 0.0419 0.0494 0.0317 0.0428 0.0601 0.0685
S2 0.0161 0.0203 0.052 60.023 50.020 20.014 1 0.0246 0.0617 0.0897 0.0377 0.0100 0.0885 0.0971
S3  0.0296 0.0223 0.042 00.019 20.033 40.027 6 0.0340 0.0716 0.0918 0.0159 0.0000 0.0790 0.1028
S4  0.0276 0.0326 0.06320.030 90.026 70.0194 0.0208 0.0503 0.0480 0.026 4 0.0114 0.0727  0.091 4
S5  0.0236 0.0262 0.069 40.025 20.023 30.0221 0.0278 0.0579 0.0695 0.0350 0.0171 0.0853 0.1085
S6  0.0357 0.0295 0.07550.027 80.03290.027 8 0.0319 0.0548 0.0828 0.0231 0.0371 0.0474 0.0799
S7 0.0270 0.0345 0.052 60.036 80.027 00.013 3 0.0144 0.0411 0.0577 0.0185 0.0299 0.0506 0.0857
S8 0.0096 0.0100 0.079 40.000 00.007 80.0027 0.0053 0.0343 0.0334 0.0277 0.0499 0.0411 0.0457
S9  0.0092 0.0081 0.10630.019 10.009 90.0094 0.003 7 0.0274 0.0000 0.0059 0.0271 0.0601 0.0742
S10 0.0019 0.0000 0.126 40.013 40.003 30.003 7 0.0000 0.0046 0.0438 0.003 3 0.0513 0.0379 0.062 8
S11  0.0000 0.0031 0.118 60.008 70.000 00.000 0 0.0023 0.0000 0.0396 0.0000 0.0456 0.0506 0.068 5
S12 0.0572 0.048 7 0.009 50.042 10.058 10.0526 0.0529 0.0183 0.0243 0.0522 0.0841 0.0348 0.0228
S13 0.0483 0.0518 0.014 00.037 20.049 50.0555 0.0571 0.0305 0.0355 0.0575 0.0642 0.0253  0.0000
S14 0.0601 0.0582 0.000 00.05550.053 60.0659 0.0614 0.0343 0.0181 0.0621 0.0798 0.0000 0.028 6
S15 0.0513 0.0457 0.029 60.047 90.039 70.058 7 0.0440 0.0160 0.0111 0.0654 0.0713  0.0253 0.0114
S16 0.0358 0.0376 0.03520.044 90.043 20.048 5 0.0395 0.0244 0.0070 0.0489 0.0884 0.0474 0.0228
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F12 16 B CIRANEEEBEHF
Table 12 Aggregative index number and ranking of 16

batches of Prinsepiae nux

9 5 Ci iy | WY Ci e
S1 0.490 9 7 S9 0.444 6 15
S2 0.558 1 3 S10 0.460 6 13
S3 0.5551 4 S11 0.4511 14
S4 0.5313 5 S12 0.4872 9
S5 0.593 5 1 S13 0.462 4 12
S6 0.593 0 2 S14 0.4875 8
S7 0.5013 6 S15 0.464 5 11
S8 0.407 2 16 S16 0.482 4 10

Fase th RIF: DI SR B-23 $SEE N NS4, #ET
(155 LA s o FRT AR AR E R B 53 PR A, R %
FR 3 AE A I IR 7 R SAE TH S S ARk
SEAE R, TR ZER, EMANESRKE, A
A= HZE A= 10 Nl & BAFAE— B X E 7
Al e S FE AR AR RO BE IR | BRI L

FEAZR R SRR S EHEER) PCA 2R R
16 HLFEA R 43R 3 4, A FERSRIAEE, F=IX
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BekE. NG, i 2 P AR RS2, B
R AR SR A, AR, i
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BB Je B BH S 2 FRYE 290, SEBIURER N =i 2Rk &
Y, EAGRAT. bsmbee. sl MRS ik,
PR, IR, $UELL. DIshlkBBREE L. FRpE.
PO BRI S5 2 7 TH (P 25 B E RO, 111 25 1) S o
Kb, By REEEL. PURAPUNIR S 2R
}Eﬁ[Sl]o

BRI WEER. - i, R, Zhk

PR FHERIR LA TR 40 9 (1,518 £0.240)
(1.089£0207) . (0.28340.041) . (0.703%0.126) .
(0.111£0.027) « (0.505+£0.109) . (0.655+0.107)
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AR R, @ ARE A IR R
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