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Abstract: Objective To develop the determination methods for the content of vanillic acid, isovanillic acid, rhamnetin, luteolin,
quercetin, diosmetin, oleanolic acid, ursolic acid, anemarrhenasaponin A2, gracillin, prosapogenin A, dioscin, protogracillin, -
sitosterol, stigmasterol, total ash and acid insoluble ash in Smilax riparia, and evaluate the quality of S. riparia by combining
multivariate statistical analysis and entropy weight TOPSIS model. Methods HPLC was launched on an Agilent Symmetry Cis
chromatographic column (250 mm x 4.6 mm, 5 pm) by gradient elution with a mobile phase of acetonitrile-0.3% phosphoric acid at
a flow rate of 1.0 mL/min, detection wavelength were 280 nm (for detecting vanillic acid and isovanillic acid), 345nm (for detecting
rhamnetin, luteolin, quercetin, diosmetin) and 210 nm (for detecting oleanolic acid, ursolic acid, anemarrhenasaponin A2, gracillin,
prosapogenin A, dioscin, protogracillin, B-sitosterol, stigmasterol), column temperature was 30 ‘C, and an injection volume was 10 pL.
The contents of total ash and acid insoluble ash were detected according to the method of Chinese Pharmacopoeia 2025 edition. Based
on the content measurement value, the quality of 18 batches of S. riparia samples was comprehensively evaluated by using the
multivariate statistical analysis and entropy weight TOPS model. Results A total of 15 chemical components had good linear
relationships in their respective mass concentration ranges, and the average recovery rates were 96.99%—100.14%. The contents of
vanillic acid, isovanillic acid, rhamnetin, luteolin, quercetin, diosmetin, oleanolic acid, ursolic acid, anemarrhenasaponin A2, gracillin,
prosapogenin A, dioscin, protogracillin, - sitosterol, stigmasterol, total ash and acid insoluble ashin in 18 batches of S. riparia were
0.338—1.213, 0.074—0.200, 0.197—0.360, 0.423—0.676, 0.620—1.814, 0.496—1.007, 0.192—0.410, 0.095—0.187, 1.360—2.28]1,
0.379—0.651, 0.711—1.221, 2.120—3.657, 0.965—1.652, 0.113—0.275, 0.063—0.123 mg/g, 3.6%—9.5%, 1.4%—3.5%,
respectively. Multivariate statistical analysis classified 18 batches of S. riparia into three categories, principal component analysis
yielded two principal components, with a cumulative variance contribution rate of 88.149%. A total of eight components such as
dioscin, quercetin, luteolin, anemarrhenasaponin A2, oleanolic acid, vanillic acid, protogracillin and - sitosterol were screened by VIP
analysis, which could be used as differential markers of S. riparia in different producing areas. The results of entropy weight TOPSIS
method showed that the quality of 18 batches of S. riparia was significantly different, and the comprehensive score was 0.230 6—
0.706 2. The quality of samples numbered S16 and S15 was ranked in the front. Conclusion The quality evaluation model based on
chemometrics and entropy weight TOPSIS is convenient and effective, and can be used for the quality evaluation of S. riparia.

Key words: Smilax riparia A. DC.; HPLC; multivariate statistical analysis; entropy weight TOPSIS; quality difference evaluation;
vanillic acid; isovanillic acid; thamnetin; luteolin; quercetin; diosmetin; oleanolic acid; ursolic acid; anemarrhenasaponin A2; gracillin;

prosapogenin A; dioscin; protogracillin
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Table 1 Sample collection information of S. riparia

s RAEEHD RAEERT [A] s K& KA [A]
S1 Wi 8 & 2024-10 S10 WM ET 2024-10
S2 W57 & 2024-10 S11 WAL E 2024-10
S3 MEHIER 2024-09 S12 BT AT 2024-10
S4 R E R 2024-09 S13 ARG LR B 2024-09
S5 wHEETE 2024-09 S14 T e TE 2024-09
S6 IR L 2024-10 S15 TLPEIE )1 B 2024-10
S7 JUAREE B 2024-10 S16 PANTLE] A IR 2024-10
S8 3T 5 ) B 2024-09 S17 WAL B 2024-09
S9 T A 2024-09 S18 WILE B 2024-09

2 FAEEHR

2.1 ZIEMREERN

2.1.1 REX IS REERIERR . 7
HHEIR. RER. KBREZR, LR, AR, 55
BIURIR. RRIRER. JBHEIF A2, AMEFET. &
TR B A EHE. JRAMEFCH . B-A I
TSI, 70% A T A ) )
4 0.340. 0.064. 0.112. 0.270. 0.496. 0.302. 0.148.
0.056. 0.610. 0.234. 0.398. 0.930. 0.576. 0.092 £/l
0.038 mg/mL FRITEA XS HE ST 40V, R IR DI 2%
W 1.0mL, f170% FH B E 25 % 20 mL =5, Hilpk b
TR R SR 23 708 17.004 3.20. 5.60+ 13.50.
24.80. 15.10 7.40. 2.80. 30.50 11.70. 19.90. 46.50.
28.80. 4.60. 1.90 pg/mL 7R &% HE S .

2.1.2 KA & RS AR B R
K21 0.5g, N 70%HEE 25 mL, FREFE, AL
B 40min, FFER=E, H 70% H B 78 B EH sk
KPR, R, JE, BIfE.

2.1.3 R R Symmetry Cis filiFE (250
mmX4.6mm, 5um), ZME-0.3%ERK ATLSIAH,
BEFEVER (0~9 min, 15.0%Zff; 9~18 min,
15.0%~28.0%Z./i%; 18~34min, 28.0%~40.0%Z,

i: 34~60min, 40.0%~62.0%ZfE; 60~65 min,
62.0%~15.0%Z M), AFRGE 1.0 mL/min; #i#
30 C; F KK 280 nm (0~ 18 min #4175 R A1
SR 345 nm (18~34 min Fr Il A, KR
BHE., MR EMEH AR, 210nm (34~65 min &
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e, SERNE 2, RPHI>0.999, F£H 15 s
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2,15 REERELAR BURRESE (SO A EER —
By, ESGHFE 6 IR, ILRFER . REER. RE
F.ARBER, BER. FHAR. FHEER. fE


https://baike.so.com/doc/5952918-6165859.html

PED 2026£1 8 B57% B 1 Chinese Traditional and Herbal Drugs 2026 January Vol. 57 No. 1 « 307«

12 A B
| 12
9
13 6 9
> 1 5 ' l
! 4 \ 6 ;o | 1 34 1011113
2 3 14 7
Lt Lt LT e i T
e AU L WA U oy
0 10 20 30 40 50 60 0 10 20 30 40 50 60
t/min t/min

BRI 2-RERR; 3-RAPHR; 4RMER; SRR 6-FMARRE; 7-57HRMR: 8-AERIL: 9-MEBLEH A2; 10T HURH; 11-HH
PR A 12-B BT 13-RAME RS 14-3- 5 B 15-5 S
1-vanillic acid; 2-isovanillic acid; 3-rhamnetin; 4-luteolin; 5-quercetin; 6.diosmetin; 7-oleanolic acid; 8-ursolic acid; 9-anemarrhenasaponin A2; 10-
gracillin; 11-prosapogenin A; 12-dioscin; 13-protogracillin; 14-B-sitosterol; 15-stigmasterol.
1 REXNE&E A) Mida B) AiRESIURIEEIEE
Fig. 1 HPLC of mixed reference substance (A) and test samples (B) of HPLC
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Table 2 Linear relationships of 15 components

o} B EIENE 22 VU FE/(ng-mL ™) R
THR Y=3.856 9X 106X+ 1294.2 1.70~85.00 0.999 5
R Y=9.651 4X105X—1 065.1 0.32~16.00 0.999 3
RER Y=1.637 2X 10 X+864.7 0.56~28.00 0.999 6
AREE Y=3.288 4X10X—913.8 1.35~67.50 0.999 9
Wit = Y=4.420 7X 106 X+672.5 2.48~124.00 0.999 6
FARE Y=3.502 6 X 106 X+493.2 1.51~75.50 0.999 3
FERIR Y=2.124 3X10°X+771.8 0.74~37.00 0.999 6
RE R Y=79125X105X+1 143.1 0.28~14.00 0.999 4
FIRERFA2 Y=5.433 9X10.X—1 607.9 3.05~152.50 0.999 8
AEFHEE Y=2.588 1 X108 X+930.2 1.17~58.50 0.999 3
HEIIREFA Y=4.117 5X10°X+891.7 1.99~99.50 0.999 2
EIRH Y=6.223 1 X106 X+1 074.5 4.65~232.50 0.999 5
JRET M T B Y=4.881 6 X105X+2 192.3 2.88~144.00 0.999 7
B-A S Y=1.302 7X105X+737.6 0.46~23.00 0.999 9
o Y=5.348 9X105X—935.4 0.19~9.50 0.999 8

RER FIBEEAF A2, AFIEF B EHRETE AL
EHRE . RAMETEE . B-A MG A
TR TR, 25 HIETHAN RSD KK 1.19%.

1.64%- 1.49%-1.20%- 1.03%- 1.14%- 1.37%- 1.72%-
0.82%- 1.28%- 1.07%- 0.84%- 0.96%- 1.53%- 1.81%,
$1<2%, FUIRE G % R I .

216 MM BERBEEFEE W—MmFREX
(SU) B iAW, THI%&/E 0. 24 4. 8. 12, 24h
BEFERSI, IEREER . REER. RER. AR
R MR FHARER. PR, RRERR. A
BEEH A2, AFYIEF BT EHUKETH AL EHE
. JRAYIEFUR T B2 SN S B i i
i, b R THAE RSD AKIKCA) 1.28% 1.76%- 1.62%-
1.41%- 1.16%- 1.39%- 1.55%- 1.90%- 1.04%. 1.47%
121%- 1.03%. 1.11%. 1.65%. 1.93%, ¥J<2%, #*

B AR 24 h W FasE M R I .

2,17 HEMWRE HEKREBUEESR (S MK 6
By, r i S R R, BRI, T A
. RERER. REFER. RBER. WER. &0
RE FEHRMR . RBRMR. MR A2, 4%
FEHE . EWRET AL EHEH. HAHMER
LB A RS R, SRS TR
RSD KK N 1.37%- 1.79%- 1.64%- 1.51%+ 1.28%-
1.46% 1.61%- 1.84%. 1.14%. 1.53%. 1.22%.
1.06%+ 1.13%- 1.71%-. 1.88%, #J<2%, FRHE
S TTEEE M R .

2.1.8 JFEREICERRLE B 9 Tl 14 Bk
(SD), By 0.25g, KEME, AN 0.8, 1.0.
12mL B EX R MER (FHER. RERER. RE
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RIR . FIBERH A2, AAHE T EH . ERREH AL
VR, A EHUR T B B AN TS R
EIRE A8 0.179. 0.037. 0.054. 0.141. 0.247.
0.154. 0.082. 0.029. 0.431. 0.117. 0.209. 0.618.
0.301. 0.052. 0.021 mg/mL), P “2.1.27 WiJy
TR R AR A, IR 2,137 DU, T
HO15 AP INFE EIW 53008 99.15%
97.92%. 98.60%+ 99.62% . 100.13% . 98.15%-
97.06%+ 96.99%. 100.14%. 98.22%. 98.55%
100.01%- 98.79%- 97.57%#1 98.11%, RSD 43754

1.45%-1.09%- 1.53%-0.99%- 0.83%- 1.31%- 1.20%-
1.01%- 0.73%- 1.56%- 1.12%- 0.62%- 0.71%- 1.38%
1 1.22%, 351 <<2%, BRI 7 VA ERA M R 413,
2.1.9 FENE 18 #ARESRAM, 1R 2.1.27
TJ7 v 2 B VA, SPATHERAE 3 43, FENAH
B, IMEEER. REER. RER. ARK
MR R HAR. FEURRR. RERIR. M

B A2, MEREY. ERRET A ERE
T RAHERZ A NG HESE, 4

R 3,

®3 HFEIRP IS PHASBMNESER (n=3)

Table 3 Content determination results of 15 components in S. riparia (n = 3)

RS S (mg g™

%Eﬁ@ﬁ%%@M%mﬁ%mﬂuﬁﬂw@ﬁﬁa%@fz%u%ﬁAzﬁéa%%ﬁ%ﬁ%%ﬁzk%ﬁA%ﬁ%ﬁ@zﬁm%ﬁ%ﬁﬁ-@%mgﬁ@
S1 0728 0142 0226 0559 0974 0609 0326 0114 1745 0.481 0.823 2.459 1.216 0.197 0.082
S2 0847 0134 0245 0670 1.035 068 0376 0.132 1.606 0.437 0.888 2.651 1.346 0.252 0.088
S3 0548 0.092 0231 0676 1075 0931 0410 0146 1814 0.493 1.005 3.007 1.276 0.275 0.083
S4 0690 0111 0269 0556 1.290 0821 0371 0126 1783 0.459 0.945 2.804 1.177 0.227 0.093
S5 0807 0126 0251 0615 1.156 0.778 0401 0.137 1.722 0.470 0.916 2.757 1.244 0.243  0.096
S6  0.650 0.107 0259 0651 1229 0859 0409 0.143 1.807 0.494 1.000 2.958 1.141 0.236  0.099
S7 0589 0.098 0288 0581 1.327 0892 0354 0.117 1774 0.434 0.948 2.863 1.062 0.205 0.088
S8 0496 0.096 0199 0515 0.807 0721 0217 0.103 1.506 0.391 0.779 2.327 1.176 0.189 0.101
S9 0394 0081 0206 058 0.755 00988 0233 0.098 1.434 0.408 0.767 2.283 1.034 0.160 0.117
S10 0421 0.093 0231 0423 0784 0842 0229 0.101 1.500 0.418 0.798 2.395 1.062 0.174 0.113
S11 0379 0.074 0212 0545 0.620 1.007 0.252 0.095 1.389 0.39%4 0.740 2.217 0.965 0.123 0.123
S12 0338 0.085 0197 0532 0.68 0883 0192 0.098 1.360 0.379 0.711 2.120 1.003 0.113 0.119
S13 1113 0160 0290 0520 1.683 059  0.357 0.181 2101 0.608 1.145 3.425 1.558 0.182 0.070
S14 1.085 0.168 0360 0508 1.746 0509 0274 0.168 2.194 0.635 1.117 3.328 1.652 0.220 0.074
S15 1.036 0176 0305 0490 1.620 0735 0.382 0.175 2.237 0.596 1.221 3.657 1.490 0.154 0.068
S16 1.174 0200 0349 0472 1814 0552 0316 0.187 2.281 0.651 1.182 3.523 1.620 0.190 0.063
S17 1213 0184 0324 0454 1558 0496 0209 0.161 2.147 0.621 1.060 3.156 1.584 0.148 0.077
S18 0.991 0151 0315 0442 1392 0647 0346 0.154 1.908 0.579 1.089 3.245 1.522 0.167  0.080
2.1.10 RIS FBASEMRK S B 18 LA 3625 analysis, PCA)  FIF SPSS26.0 &A%t 18 it i
7, S0 (PEZG ) 2025 FERPUEBOAGEN 2302 17 AMERS S EEIEE TR, 455 ARG

IR MEE . GFREIKDERIIES A 5.4%-
6.4%- 6.9%- 5.7%- 7.2%- 6.1%- 6.3%- 8.2%- 8.6%-
8.1%- 9.5%- 8.3%- 3.8%-. 4.2%-. 4.9%- 3.6%- 3.7%-
4.1%, FRAMEK > ERIBE T N 2.5% 2.7%-
2.1%- 2.8%- 2.0%- 1.9%- 2.4%- 3.2%- 2.8%- 3.5%-
2.6%- 2.3%- 1.5%- 1.9%- 1.7%- 1.4%- 1.6%- 2.1%-
22 RGO

221 RGNS RS HT (principal component

10 B, 18 AN 3 35 (F2), JHHILTHIE
T A RSERE L S8~S12 TA—2K, JREWNL. &
R IR JRSERES S1~S7 FN—25, RETVLAA. i
PRI EESERE S S13~S18 A—3K. i#—xf |
17 MR TR Ry, RS R ETT
B >5.0%0F, A 2 NFRMRAEE>1, HAER
53 1 BIRFIEEDN 12,519, F1ZTTHREN 73.640%, F 5
M. REHER. REER. MR BFARR. SRR,



PED 2026£1 8 B57% B 1 Chinese Traditional and Herbal Drugs 2026 January Vol. 57 No. 1 « 309 «
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. RAEHUET . T8I SR RBRANE K>
MRS 1 TTlRR R s Y 2 RFIEE N 2.467,
TiZE DTN 14.509%, 456 T ARBREER SRR
B-r S IEME 25 2 AN E R v 7 MR I M A AIE
(F 4. [FENFIH SIMCA 14.1 #fnt bl A E5dEr
BB TR, DIEIESRR T 5EtE, 458
BROWEERAEENEDS (B 3),
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B2 18 it4RERMBEDE
Fig.2 Cluster analysis diagram of 18 batches of S. riparia

x4 ROER

Table 4 Composition matrix table

o %%ﬂﬂg ﬁkﬁfﬁﬁf%@t
AT FERS2 FERST T2

FHHIR 0.966 —0.078 0.077 -0.032
FE R 0.939 —0.193 0.075 —0.078
MZEx 0.921 —0.104 0.074 —0.042
KEBRZE -0.308 0.867 —0.025  0.352
Mtz 2 0.971 0.047 0.078  0.019
HAZE —-0.798 0.294 —0.064  0.119
FR R 0.365 0.856 0.029  0.347
AE TR 0.969 0.117 0.077  0.047
FIREEAFA2 0.981 0.014 0.078  0.006
AMET LT 0.974 —0.111 0.078 —0.045
EHIKEHA 0.955 0.133 0.076  0.054
ESi=aes 0.954 0.135 0.076  0.055
JR AU 0.949  —0.109 0.076  —0.044
B-7+ S lE 0.173 0.858 0.014  0.348
TR -0.941 —0.143 —0.075 —0.058
SRSy —-0.955 0.032 —-0.076  0.013
FRAN IR 5y -0.804 —0.090 —0.064 —0.036

t[2]

215 -10 -5 0 5 10
t[1]
R{1]=0.736 R’2]=0.145  Ellipse:Hotelling’s 7% (95%)

3 18 HRERE PCA S5 E
Fig. 3 PCA score chart of 18 batches of S. riparia

222 IR/ A543 Corthogonal
partial least squares-discriminant analysis, OPLS-
DAY fEEMS At -, 1847 OPLS-DA %
F, 193] OPLS-DA #%Y, 18 #LAFE 5] B & [X 4>
(B 4. i VR ERE (VIP) {H>1 ik R
BERWEY, VIP EBKRIF X4
RN o B2 I TTER e . SRR IR 8 A
VIP>1 H48FR, XF 483 70 KA & 2 7 520
FEER N Z IR 2 (VIP=1.636 4). Hil iz &
(VIP=14527). KRBEFZE (VIP=13501). HIE}E
H A2 (VIP=1.286 4). FEURIR (VIP=1.269 9).
FHHIR (VIP=1.2680) JELT4IEHEH (VIP=1.1176)
M B-A I (VIP=1.0514) (& 5). 1EIFHERMF
FH G54 Wi o3 b gk — D IS UE A AL 0], BRI ZE 200
WEHRLR, 4REAMEN RMEM Q> E & T
FEM R2AT Q2 ME (6, R OPLS-DA #5
ML EIHLR .

223 K T0Hr (factoranalysis, FA)  NZE& M
R?%=0.960, R*y=00911, Q210.848

LESE:

1 W24

02 | Bk
0.1
0
-0.1
-0.2

-0.3 -

10  -05 0 05 1.0
t[1]
R{1]=0.843 R>{2]=0.059 1 Ellipse:Hotelling’s 72(95%)

-1.5

4 18 HAERHEMm OPLS-DA 5457E
Fig. 4 OPLS-DA score chart of 18 batches of S. riparia
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VIP {8

12 5 4 9 7 1 13 1411 6 10 3 2 8 1516 17

I-EFHR; 2-RERR; 3-REPHR: 4RBER S-WEK: 6-F
AR T-FHRER: 8-RIRER: 9-MIBEIF A2; 10-LFHNEHIE
Wy -EBIRETE A 2-BIRE; B-AAMEREE; 14-p-
W, 15-S 8 16-8K5y: 17-BRAEIERSY .

1-vanillic acid; 2-isovanillic acid; 3-rhamnetin; 4-luteolin; 5-
quercetin;  6-diosmetin; 7-oleanolic acid; 8-ursolic acid; 9-
anemarrhenasaponin A2; 10-gracillin; 11-prosapogenin A; 12-dioscin;
13-protogracillin; 14-B- sitosterol; 15-stigmasterol; 16-total ash; 17-

acid insoluble ash.

5 OPLS-DA &5 VIP
Fig.5 VIP plot of each component in OPLS-DA

$M2.DA(1)Intercepts: R?=(0.0,0.204), 0°=(0.0,-0.716)

i

—0.51

R

—1.01

—-1.57

_20 T T T - T T T T T T T —
-0.2 0 0.2 0.4 0.6 0.8 1.0
LIPS 13

Bl 6 OPLS-DA EitillzER
Fig. 6 OPLS-DA replacement detection result graph

ANFEFEH A RS A R R, HR A KMO 4
Wrorid, DAVPA & =R 2 mIE BT FA, 4558
KMO fH=0.770 (>0.6), %W H k& GHIT
FAU7, FH “2.2.17 B EE 2 AN F B XA [ =
2R SR M AT A VY . B B R AR
AR AR AL B, Kb PR S O S RO 19 R AL
TR AT THE S 1. 2 FRaE s FIHERS 1
Ti ZETTRE S BT ZTTIRE IR RS 1.2 &
BT IRCEE R A, TR LA R T (155
. 2 BIRE R T SRGT), FEHR LT 18 #bR
FRERFE MR, WK S.

x5 IBMERREMD /O LHF
Table 5 Principal component scores and ranking of 18

batches of S. riparia

G5 BRSNS ERE gala {7

S1 —-0.199 —-0.039 —0.173 13
S2 —-0.185 1.224 0.047 10
S3 —0.145 2.048 0.217 7
S4 —0.167 0.659 —0.031 11
S5 -0.111 1.162 0.099

S6 —0.067 1.482 0.189

S7 —0.266 0.672 —-0.111 12
S8 —0.983 —0.680 —0.933 14
S9 —1.286 —0.296 -1.123 16
S10 —1.064 -1.129 -1.075 15
S11 —1.437 —0.673 -1.311 17
S12 —1.339 -1.177 -1.312 18
S13 1.205 —0.009 1.005 3
S14 1.287 —0.387 1.011 2
S15 1.183 —0.122 0.968 4
S16 1.629 —0.489 1.280 1
S17 1.158 —1.562 0.709 5
S18 0.802 —0.634 0.565 6

2.3 & TOPSIS 74

PAAR SR 17 MBS B R GEEE L =
P EEJEEL TOPSIS A28, FRbs i/ HHIR. Fa 5
. RER. KBEREER. iR, &FHARER. 5%
BRR. RERER. JBFRE A2, FMEHEE . W
BT AL EFET. JRTMEH 2. -2 8.
S R RSNy, S B I R B0
£, JETHOGERMALE bR SR AR AP
IKAY I T8/ SRR B30 ) 4R AR . F STk A 081915
SRS 17 ANabs S 2R G EE AT N
AL HE . R4 SCRR A USRS 17 AN
R TR PR S B, ¥ 17 A EAE
P B 5 TR AN AL J5 B AR AT B S AR B (3R
6, ARG 2 EHEARME (Z5) . MR (ZD),
THEWGREE R, PSR T .

D =22 -2))° «w

Ci — Di7 (3 )
D/ +D;
CiHAE 0~1, HUE BB AR i . 1Y G
BT AS ] s A4 e s ot b AT R PP U9, 85 R W3R 7,
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®6 BRI
Table 6 Weighted decision matrix

IR

%

S 00300 0.0371 00131 0.0271 0.0173 0.0121 0.0331 0.0160 0.0261
S2 00391 0.0327 0.0218 0.0493 0.0203 0.0202 0.0455 0.0312 0.0167
S30.0162 0.0098 0.0154 0.0505 0.0223 0.0466 0.0539 0.0430 0.0308
S4°0.0271 00202 0.0326 0.0265 0.0328 0.0348 0.0443 0.0262 0.0287
S5 0.0361 0.0284 0.0245 0.0383 0.0263 0.0302 0.0517 0.0354 0.0245
S6 00240 0.0180 0.0281 0.0455 0.0298 0.0389 0.0537 0.0405 0.0303
S7 00193 0.0131 0.0413 0.0315 0.0346 0.0424 0.0401 0.0186 0.0280
S8 0.0122 0.0120 0.0009 0.0184 0.0092 0.0241 0.0062 0.0068 0.0099
S90.0043 0.0038 0.0041 0.0325 0.0066 0.0527 0.0101 0.0025 0.0050
S10°0.0064 0.0104 0.0154 0.0000 0.0080 0.0370 0.0091 0.0051 0.009 5
SI10.0032 0.0000 0.0068 0.0244 0.0000 0.0547 0.0148 0.0000 0.0020
S120.0000 0.0060 0.0000 0.0218 0.0032 0.0414 0.0000 0.0025 0.0000
S13 00596 0.0469 0.0422 0.0194 0.0521 0.0107 0.0408 0.0725 0.0502
S14 0.0575 0.0513 0.0739 0.0170 0.0552 0.0014 0.0203 0.0616 0.0565
SI15 00537 0.0556 0.0490 0.0134 0.0490 0.0256 0.0470 0.0675 0.0594
S160.0643 0.0687 0.0689 0.0098 0.0585 0.0060 0.0307 0.0776 0.0624
S17 0.0673 0.0600 0.0576 0.0062 0.0460 0.0000 0.0042 0.0557 0.0533
S18 0.0502 0.0420 0.0535 0.0038 0.0378 0.0162 0.0381 0.0498 0.0371

7 BEMAESMESE KRR ML B R I SR S R A SR AR S A R TR SR BRI
I 0087 00129 00128  0.0241
00163 00204 00200 00365
00321 00339 00334 00298
00225 00270 00257 00203
00256 00236 00240 00268
00324 00333 00315 00169
00155 00273 00279 0.0093
00034 00078 00078  0.0202
00082 00065 00061  0.0066
00110 00100 00103 00093
00042 00033 00036 00000
00000 00000 00000  0.0036
00645 00500 0.0491  0.0569
00721 00468  0.0454  0.0659
00611 00588 00578 00504
00766 00543 00528  0.0628
00682 00402 00390 00594
00563 0.0436  0.0423  0.0534

0.0223 0.01720.0300 0.0157
0.0369 0022600227 00125
0.0430 0.01810.0190  0.0219
0.0303 0.02720.0278  0.0110
0.0345 0029900168 0.0235
0.0326 0.03260.0249  0.0251
0.0244 0.02260.0234 0.0172
0.0202 0.03440.0095  0.0047
0.0125 0.04890.00606  0.0110
0.0162 0.04520.0103  0.0000
0.0027 0.05430.0000 0.0141
0.0000 0.05070.0088 0.0188
0.0183 0.00630.0417 0.0313
0.0284 0.01000.0388  0.0251
0.0109 0.00450.0337  0.0282
0.0204 0.00000.0432  0.0329
0.0093 0.01270.0425  0.0298
0.0143 0.01540.0395  0.0219

x=7 BHMEERMEHFER
Table 7 Ranking of quality score of 18 batches of S. riparia

s Di* Dr Ci HE7
S1 0.1617 0.096 6 0.374 0 13
S2 0.145 1 0.120 8 0.454 3 10
S3 0.1400 0.136 8 0.494 2 8
S4 0.140 8 0.116 3 0.452 4 11
S5 0.1342 0.125 4 0.483 1 9
S6 0.129 3 0.1357 0.512 1 7
S7 0.1523 0.1130 0.4259 12
S8 0.203 5 0.0610 0.2306 18
S9 0.208 1 0.083 4 0.286 1 14
S10 0.202 8 0.069 6 0.2555 16
S11 0.2193 0.084 0 0.2770 15
S12 0.224 1 0.072'5 0.244 4 17
S13 0.090 2 0.188 6 0.676 5 4
S14 0.0915 0.197 4 0.683 3 3
S15 0.086 9 0.192 5 0.689 0 2
S16 0.090 1 0.216 6 0.706 2 1
S17 0.1103 0.1839 0.625 1 5
S18 0.103 4 0.162 3 0.610 8 6

TEV R AL A= RS dhHE A B 6 60, i
R R A RS A HEAL P Ia) 7 462, I T AR
LA R a5 AL

3 e

A RSB T VLU 2500 MR e (2023
ERD, & (REZH) 2025 SRR AR AR
FIALMBC T £ —, ERES MR, NEBFEE
BRBEA, RESH. T IREBE I &R H
WA R AR TR, MR AARARZE T NE, —4F Y
ZEVATRAE . (TLVEAE 250 R MR (2023 4F
FROY X4 B3R HRIE R RIE, e 7 R
YR, XK KA BRANEE IR 5y IR 34T
THE, ERYEERS I ERENE. R
SR AR, BFEBRANRE R NILE YIRS
By, BATEIPTAL . PUAE LA BT Rh 2 s L
PRI, W o B R B — e ER 20, i
R RBEZR. RERMEARRE N
FKETRERY,  HAi R 2wl e 0 s SR A
Bl F-o FIATHE A 2R -6 55 5 KT Fl B A AL AL,
PR DR 9 S LA A, ()R 38 e 30 Fok s
TEAL S VR 3, R HEET AR IE 2 . ot R
AT 98 SEAE FHR2 . KRR B ] I 0 9 RE A
R ST K, [ BF Be 98 RO R A R 1 T 22 i
IR AEPR; B 4= 2 30 I 0 e o] 98 i e AN
RS T R EURME R, AR
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