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Abstract: Objective To establish an integrated analysis method of multi-index quantitative analysis, chemometrics and Logistic
regression analysis, and to evaluate the quality differences of Baiying (Solani Lyrati Herba) from different production areas. Methods
Analysis was performed on Purospher STAR RPis column with the mobile phase of acetonitrile-0.5% phosphoric acid solution for
gradient elution. The detection wavelength were set at 254 nm for protocatechuic acid, chlorogenic acid, vanillic acid, caffeic acid,
ferulic acid, rutoside, daidzin, buddleoside, 16-dehydropregnenolone, 210 nm for trillin, uttronin A and diosgenin. The quality
difference of 48 batches of Solani Lyrati Herba samples was evaluated by multi-index quantitative analysis, chemometrics and Logistic
regression analysis. Results The determination methods were well verified, the resolution and linear relationship of 12 components
in quantitative analysis were good, the average recoveries were 96.86%—99.47% with RSDs<(2.0%. The results of chemometrics

analysis showed that the discrimination of Solani Lyrati Herba from different producing areas was large, and 48 batches of samples
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were divided into three categories. The VIP values of trillin, rutoside, 16-dehydropregnenolone, chlorogenic acid and diosgenin were >

1. The results of factor analysis showed that the comprehensive scores of 48 batches of Solani Lyrati Herba were between -1.351 and

1.190, and the comprehensive score of S42 was the highest. The results of Logistic regression analysis were consistent with the

classification results of factor analysis. Conclusion Based on the multi-index quantitative analysis method, the operation is simple

and the result is accurate. Combined with chemometrics and Logistic regression analysis, the quality analysis and evaluation of Solani

Lyrati Herba from different producing areas can be realized, which can provide reference for its quality control and evaluation.

Key words: Solanum lyratum Thunb.; HPLC; chemometrics; Logistic regression; quality evaluation; protocatechuic acid; chlorogenic

acid; vanillic acid; caffeic acid; ferulic acid; rutoside; daidzin; buddleoside; 16-dehydropregnenolone
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el EREAAR)T, BREFEE, A
EERRITE NI NI i vy G = A 17 VA S KO
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BT KREH. ZF . 16-0E IR SURBTENT . 25 5
. RIS EEE. EREE oS E, A
BRI DI MR AN K 5y, IR
2Tt B 2 T RN 00 & i b D B A AT SRt
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B, AT BTEVEO IR R, 9718 H BT B R I
PRI, BONESE R EER SRS

1 RAASEE
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(L5 110776-202404, JREDEL 99.5% ) WNHERR
(#t5 110885-201703, JRE D EL 99.7%) BIFER
(#t5 110773-202316, FiE7> 40 99.3%) i JLATR
(fit5 110809-202207, FHEDEL 97.5%) SHHIR
(#t5 110753-202119, JEDEL 96.3%). KT
(#L*5 111738-202305, i 41 96.3%) EHieiF
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T (S 111528202414, JFRESE 94.7%). 7T
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M26GB230429, i & 7340 95.0%) Z:- A bEE 5 2
T (5 Y18TA241102, i 7%k 96.8%) WH L
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RERER| EAT P AT S E N MABHEY B3 S
Iyratum Thunb. [T 5E, RiEm, BEEERE
1; LJEMBERE (HPLC A, dbntisRl S RHA R A
"D, HEAS T4,

F1 48HEEMER

Table 1 Information of 48 batches of Solani Lyrati Herba
G5 FEHb KA [H] s FEHb KAL) A G5 FEih KA ]
S1 IR 2024-08 S17 7 A FEAR 2024-08 S33 R 2024-09
S2 I HRFLIR 2024-08 S18 HA S 2024-09 S34 ZHAG 2024-09
S3 | HRAREE 2024-08 S19 HilvE 2024-08 S35 TR 2024-08
S4 | AR 2024-08 S20 HfiE R 2024-08 S36 UG 5E 2024-08
S5 N it 5E 2024-09 S21 [Ciikssad 2024-09 S37 R 2024-08
S6 S AT 2024-09 S22 [ 5 4 2 2024-09 S38 A IR 2024-08
S7 GYApar 2024-08 S23 e vt B 2024-08 S39 wEKIT 2024-08
S8 A= a7 2024-08 S24 5 5 41 3] 2024-08 S40 AR 2024-09
S9 I A 2024-09 S25 111 7Pt 2024-08 S41 WL 2R 2024-08
S10 I PH AR 2024-09 S26 111 75 A2 35k 2024-08 S42 WL 22 2024-08
S11 IR 2024-08 S27 11 PG 3E i 2024-08 S43 WHLIEE 2024-08
S12 ]G 2024-08 S28 111 75~ it 2024-09 S44 WL % 2024-08
S13 IV AR Y 2024-08 S29 e B 2024-09 S45 YLI5FHBA 2024-09
S14 L 2024-09 S30 T e A 2024-09 S46 VLI HT R 2024-09
S15 =K 2024-09 S31 TR A 7 Uk 2024-08 S47 LHA)E 2024-09
S16 7P A 2024-08 S32 TR IR 2024-08 S48 YL 2024-09
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1.2 4&5 i) £10.5g, MEMRE, FHEM 70%HEE 25 mL,

UltiMate 3000 %! HPLC {36 [E 22 K {H:
IRRHEAT]; CP225D 1 KPR T4 [E 22 2 7
W],

2 FAEEHR

2.1 ZRPEE

2.1 RAX RS & SRR LA
B SRR HEER. MR BTERER. T, K
GAF. FAH . 16- AR IRXUGEERR . 1ER FAF . 23
FAWER S B ERUEE IR, F 70% R
i) BB SR 2 4334 0028 0.590+ 0.038. 0.214.
0.062. 0.410. 0.094. 0.112. 0.670. 0.436. 0.292.
0.176 mg/mL VR &% R S A, G 3 IR U &
W 1.0mL, B 20mL S, 1 70% F B R 2 %)
B, BIAS B3R 12 AN RE S0 SR 4 il 1.40.
29.50. 1.90. 10.70. 3.10. 20.50. 4.70. 5.60. 33.50.
21.80. 14.60. 8.80 pg/mL VR & X} 8 Fh AR «
2.1.2  BHASAER SIS A sEh R =S

FRE R, MNIER 1h, A8, WNARE, %4,
yeit, Bpf.

2.1.3 A% fF KM Purospher STAR RPis il
(250 mmX4.6 mm, 5 um), iR 30 ‘C; WA
0.5%M%R (A) -2 (B), A= 1.0 mL/min, ##
5 B 25 A5: 0~12 min, 15.0% B; 12~30 min, 15%~
28.0%B; 30~43 min, 28.0%~52.0% B; 43~56 min,
52.0%~86.0%B; 56~65min, 86.0%~15.0%B; K
A 254 nm- (0~43 min AR LA . 43R FR
FEEZ. WIHERZ . FEEEZ. T . KREHF. SAEEEA
16-UEYRXUATERR D, 210nm (43~65 min R ZERS 5L
. 2R E BT MET R EI0; & 10uL.
2.1.4 REGUERMIRE BRSSO 4t
WMAROE R, % “2.1.37 NG &EE, 4
R 12 MEEYHIRIAR RIFM R, HAHLRE
55 %o} HE S VA VR 11 HIPLC 8, 3 UG8 1 U8 M7 A B i) —
. WE 1.

A 9 B 9
2 2 10
¢ | 10“ ‘ ¢ 11
1 3 4 5 |78 ‘ |\ 12 N 4 5 78 | 12

e bt Ll

0 10 20 30 40 50 60 0 10 20 30 40 50 60
t/min t/min

LIRS 2-B0RER; 3-FHR; 4-MIMERR; S-FZRER; 6-771; 7-KEH; 8-ZALtf; 9-16-ULURNUMGEERR; 10-ZEREH; 11-2 PR E &

B 12-EHEE .

1-protocatechuic acid; 2-chlorogenic acid; 3-vanillic acid; 4-caffeic acid; 5-ferulic acid; 6-rutoside; 7-daidzin; 8-buddleoside; 9-16-dehydropregnenolone;

10-trillin; 11-uttronin A; 12-diosgenin.

1 REXMRM (A) MB% B) BIEE
Fig.1 HPLC chromatograms for reference substance (A) and Solani Lyrati Herba (B)

2.1.5 AMRARFEL FEEIC2.1.17 RS
IR 0.1 021 0.5, 1.0. 2.0, 5.0mL, & 64
20 mL &R, 2RI 70%F ERREEZIE, 6
AN TR FEE VR FEE PV %o R S VA o 1B AT, 4331l DA

JFURIR . oxIF R A HR. MR PIBEmR. 7 T\
KEH . ZHEH . 16-MEIRXUGEER . ek . &
EIUREE T RH . BRI HCEmAIN AR (7)),
IR EENREAR R (X, Z2hlbriErh 2, 451 WAk 2.

£2 HEAFE
Table 2 Regression equation
D LT LM Hl/(ug-mL™h r
JRLAR Y=2.341 9X 105 X+623.7 0.14~7.00 0.999 5
SRR R Y=3.116 5X 105 X+492.1 2.95~147.50 0.999 2
FER Y=4.259 7X 105 X—878.2 0.19~9.50 0.999 3
WO R Y=2.107 5X105X—1 029.5 1.07~53.50 0.999 9
e 20 2 Y=6.641 2X 105 X+544.3 0.31~15.50 0.999 1
=Nl Y=2.9357X 106 X+682.9 2.05~102.50 0.999 6
R+ Y=9.314 5X105X+710.2 0.47~23.50 0.999 4
FACTH Y=1.307 6X10°X+1 143.8 0.56~28.00 0.999 7
1650 U X s 2 ] Y=4.285 9X 10° X—809.1 3.35~167.50 0.999 3
JERE HF Y=3.3124X105X+732.5 2.18~109.00 0.999 6
P FANER S B Y=2.588 6 X 106 X+418.2 1.46~73.00 0.999 2
EHEH T Y=1.816 1 X 10° X+ 667.8 0.88~44.00 0.999 8
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2.1.6 FEEEWL AR (SD, % “2.1.27
7 i R B S VA, R 6 Ik, R L
KR SRIRIR. FEIR. UNHEER. BIZRmR. 7~ 1.
KEH . ZWHE . 16- M IRIUGEEIR . R FLH %
PSS B, EWE T uEmA RSD Eoy
AN 1.71%- 0.96%- 1.68%- 1.22%- 1.54%- 1.10%-
1.49%. 1.37%- 0.87%- 1.02%. 1.16%. 1.28%, %
AN A 2 B R

2.1.7 FoEMERE A% (S MHKMRER, 1%
MR “2.1.37 WERE AT, 43 I4E 0y 4. 8. 124 16,
20, 24 h AT AT E, S5 R ELEER . SRR R
FHERR. WHEER. BIERER. 7T . KEH . ZFEtF.
16-IEYRAUMEER . FERS T LI 5 21,
B BT T TR RSD {EAMK KN 1.79%- 1.01%-
1.82%- 1.38%- 1.65%- 1.21%- 1.52%- 1.43% 1.04%.
1.14% 1.29%- 1.44%, KK SIEHTE 240 A
Fee HERLUT

2.1.8 FEEMRLE BN (SD6 43, 2ali%“2.1.27
T SR SR, 4% “2.1.37 T4
Mg, SREFIRR. SRER. FERR. WHER. F
PR, AT KOG SEH . 16-EYRUAGIENR . ZE
WA, JRPANEES A R R EURE SN
RSD KN 1.85%- 1.19%- 1.81%- 1.39%. 1.72%-
1.28%- 1.64%- 1.57%- 1.13%- 1.27%- 1.33%. 1.43%.

2.1.9 fIFEECRERE  BOIE 12 MRS SR
PEZEREM (S 9 11, By 025, FEEME, 1R
PEOHE R S & 80%. 100%- 120%F EL il i A
&8 ) LZRER (0.016 mg/mL) 43 58 (0.398 mg/mL).
FHEIR (0.022 mg/mL) MIHEER (0.113 mg/mL).
FIZERER (0.034 mg/mL). 7T (0.211 mg/mL). X
TH (0.047mg/mL). ZFE{EH (0.051 mg/mL). 16-
TR AUG R (0.497 mg/mL). FERFEAF (0.239
mg/mL). ZPFMEE L EH (0.154 mg/mL). E
BT (0.089 mg/mL) HIVEEXTIE SIAW, %
“2.1.27 BT IEAL I CREANERA 3 40D $%0R “2.1.3”
T B 2 A I, THEDIAE IR . 5 12 MU
(RS- IR TR 59 51 A 96.95%+99.47%1.97.55%
98.68%- 97.79%- 98.94%. 97.95%. 96.86%- 98.61%-
98.28%-+ 99.08%-. 97.81%, RSD 1H 435I M 1.22%-
0.99%-1.26%- 1.19%- 1.32%+ 1.29%- 1.47% 1.23%-
1.08%- 1.54%. 1.13%. 1.71%.

2.1.10 FEmEENE B 48 #EFAEM (S1~
S48), #%“2.1.27 W7 B i s R, 4%42.1.3”
T A 1 S5 AR o Ml s, JE e A v i 2t SR b RE
m R LRIR . SRRIR . B IR WIHERR . BT AR |
P OREA A 16- IR UGN . G
. LPARBSEFAEF BT OISR, 4
W& 3.

®3I BHRARERBUEER n=3)
Table 3 Determination results of 48 batches of Solani Lyrati Herba (n=3)

Jii &5 B/(mg g )

SR LI 2 S 7 o PR NI BT BRAR T K G SRR 1G-SR R AU MR AE WA HHF J5 e LB o5 0 1F EHiEH o0

G 5

S1 0.057 1.613 0.084 0.453 0.126 0.839 0.187 0.214
S2 0.062 1.784 0.097 0.411 0.144 1.055 0.216 0.201
S3 0.070  1.693 0.064 0.465 0.129 0911 0.241 0.139
S4 0.058 1.562 0.081 0.434 0.144 0.959 0.208 0.168
S5 0.063  1.650 0.093 0.443 0.147 0.998 0.224 0.190
S6 0.062 1.775 0.094 0.402 0.130 1.040 0.211 0.195
S7 0.058 1.683 0.071 0.453 0.135 0.896 0.233 0.134
S8 0.052 1.553 0.077 0.422 0.137 0.943 0.202 0.161
S9 0.057 1.640 0.090 0.432 0.141 0.983 0.218 0.184
S10  0.061 1.505 0.072 0.454 0.146 0.876 0.228 0.157
S11  0.054 1.400 0.066 0.399 0.139 0.829 0.186 0.143
S12 0.059 1.624 0.089 0.464 0.132 0.846 0.192 0.222
S13 0.071 1.798 0.104 0.422 0.142 1.065 0.222 0.209
S14  0.071 1.704 0.087 0.476 0.151 0.907 0.246 0.143
S15  0.065 1.661 0.099 0.454 0.154 1.006 0.230 0.198
S16  0.069 1.524 0.079 0.476 0.159 0.897 0.241 0.168
S17  0.061 1.418 0.072 0.419 0.147 0.849 0.197 0.154
S18  0.054 1.471 0.086 0.377 0.162 0.734 0.174 0.126

2.017 0.958 0.631 0.354
1.856 1.017 0.743 0.407
2.098 1.058 0.647 0.446
2.062 1.270 0.753 0.404
1.990 1.137 0.700 0.435
1.843 1.011 0.677 0.400
2.081 1.049 0.639 0.436
2.017 1.260 0.744 0.395
1.975 1.129 0.692 0.426
2.188 1.200 0.715 0.436
2.035 1.296 0.796 0.377
2.038 0.966 0.642 0.361
1.876 1.027 0.696 0.416
2.118 1.066 0.657 0.454
2.011 1.147 0.712 0.444
2.228 1.219 0.736 0.453
2.072 1.316 0.819 0.392
1.559 0.621 0.607 0.296
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e TR B (mg g )
SR G & R R PIERR 1 Tt ST 16 RN R el S T B el Bheht

S19  0.045 1.418 0.051 0.403 0.182 0.821 0.170 0.145 1.752 0.778 0.656 0.254
S20 0.051 1.396 0.074 0.392 0.175 0.759 0.163 0.102 1.264 0.617 0.625 0.275
S21  0.057 1.289 0.046 0.381 0.198 0.773 0.160 0.116 1.622 0.615 0.603 0.279
S22 0.056 1.339 0.041 0.366 0.192 0.742 0.166 0.133 1.589 0.679 0.560 0.213
S23  0.048 1.551 0.079 0.359 0.148 0.717 0.165 0.155 1.728 0.808 0.466 0.285
S24  0.057 1.412 0.068 0.391 0.179 0.762 0.167 0.118 1.271 0.621 0.649 0.272
S25  0.038 1.399 0.046 0.383 0.166 0.800 0.160 0.135 1.720 0.765 0.636 0.243
S26 0.051 1.274 0.042 0.362 0.181 0.754 0.152 0.109 1.594 0.605 0.586 0.268
S27 0.050 1.323 0.038 0.348 0.176 0.724 0.157 0.124 1.561 0.668 0.544 0.204
S28 0.053  1.559 0.082 0.368 0.155 0.728 0.169 0.160 1.741 0.814 0.471 0.290
S29 0.044 1.409 0.050 0.394 0.175 0.815 0.166 0.141 1.735 0.772 0.645 0.250
S30 0.056 1.371 0.044 0.371 0.159 0.766 0.156 0.112 1.606 0.610 0.592 0.273
S31 0.049 1.382 0.051 0.364 0.172 0.748 0.159 0.131 1.657 0.174 0.552 0.249
S32  0.054 1.330 0.039 0.357 0.183 0.736 0.161 0.128 1.572 0.673 0.550 0.209
S33  0.048 2.055 0.124 0.558 0.103 0.626 0.289 0.233 2.410 1.643 0.800 0.380
S34  0.057 2.180 0.109 0.623 0.109 0.697 0.302 0.245 2.517 1.704 0.995 0.292
S35 0.046 1.965 0.115 0.547 0.100 0.609 0.279 0.256 2.566 1.582 0.843 0.407
S36 0.044 2.137 0.131 0.598 0.093 0.562 0.299 0.291 2.617 1.771 0.964 0.336
S37 0.042  2.090 0.135 0.571 0.114 0.532 0.257 0.268 2.463 1.521 0.895 0.223
S38 0.061 2.008 0.110 0.621 0.118 0.573 0.246 0.221 2.189 1.359 0.869 0.368
S39 0.053  2.067 0.128 0.572 0.107 0.617 0.297 0.241 2.428 1.655 0.809 0.388
S40 0.052 2.192 0.125 0.598 0.113 0.658 0.275 0.253 2.536 1.717 1.006 0.298
S41 0.050 1.976 0.120 0.561 0.104 0.608 0.286 0.265 2.586 1.594 0.853 0.415
S42  0.048 2.149 0.135 0.613 0.097 0.571 0.307 0.301 2.637 1.784 0.975 0.343
S43  0.046 2.101 0.140 0.585 0.119 0.540 0.264 0.277 2.482 1.532 0.906 0.227
S44  0.059 2.020 0.114 0.615 0.123 0.601 0.253 0.228 2.206 1.369 0.879 0.376
S45  0.054 2.207 0.133 0.612 0.119 0.663 0.283 0.263 2.563 1.731 1.024 0.304
S46 0.052  1.990 0.127 0.575 0.109 0.604 0.294 0.275 2.612 1.607 0.868 0.423
S47 0.058 2.116 0.148 0.619 0.124 0.637 0.301 0.287 2.508 1.545 0.921 0.232
S48 0.047 2.033 0.121 0.559 0.128 0.514 0.260 0.237 2.229 1.380 0.894 0.383

2001 EEEMER Y SR FRANEEAR R B 25800 2020 SERSUHIGE U ERRE IR ), S
48 HEFfA (S1~848), LL30%LBENH, S (b SOENNIE S FRANEIER 7y S5R IR 4.
T4 ERMREY. BROMBAAEERSEVER n=2)

Table 4 Detection results of alcohol-soluble extractive, total ash and acid-insoluble ash (n=2)

e e E% . =% e 5T 5%
B MR ) K5y BRANVE K 5) B PEIR B BIK 5y BRANT K 5y B PEIR Y K 5y BRANT A K 5y

S1 18.6 7.6 1.1 S17 18.5 7.7 1.2 33 239 53 0.5
S2 17.9 7.1 1.3 S18 16.3 8.6 2.3 S34 27.8 5.8 0.9
s3 19.4 7.2 0.9 S19 15.9 8.4 1.7 S35 22.1 5.4 0.9
sS4 203 7.4 1.5 S20 174 8.7 1.9 36 25.6 6.3 0.8
S5 22.8 8.2 1.4 s21 16.4 8.7 1.6 37 252 52 0.4
S6 20.1 6.4 1.0 S22 15.3 9.5 22 S38 247 6.7 0.7
S7 19.7 6.3 1.3 23 15.8 9.3 2.1 $39 23.8 5.9 0.9
S8 19.5 7.1 0.9 S24 17.5 9.0 1.7 S40 227 5.4 0.8
) 214 6.2 0.7 S25 17.3 8.2 1.9 841 26.1 6.3 0.6
S10 222 6.8 1.1 S26 17.6 8.5 2.5 S42 25.4 6.6 0.5
S11 18.4 7.2 1.0 S27 15.4 8.9 1.6 S43 259 6.8 0.7
S12 18.7 7.3 0.9 S28 17.1 9.3 22 S44 27.1 7.1 1.0
S13 212 6.9 0.8 S29 16.2 8.5 1.2 45 26.7 53 0.7
S14 20.4 6.4 0.8 $30 17.6 8.3 1.9 S46 26.3 6.7 1.1
S15 19.2 6.2 1.1 31 15.8 8.6 1.8 S47 28.1 6.5 1.0
S16 21.8 7.5 1.2 32 16.4 8.7 1.7 S48 26.9 6.7 1.3
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22 WEEZFEMN

221  F RT3 #r (principal component analysis ,
PCA)  LL48 #asirh 12 MRSy BEva Itz .
BGRB8 v &, 12
SPSS26.0 F A HAR A FEREAT ST Ao S5 R AT 2
A TR BATTRREN 86.432%, HH RS 1
IRFIEE A 10.712, X7 Z B TTEREE N 71.411%,
SRR, BEER. UNHERR . FTEEEZ. KG . e
T 16-AEGRAUATERR . LERS HEHF . AR 52
T BEPER MY SR R AN K 3 16 A%
a3 1 EREATEEOR; RS 2 MRFEE A 2.253,
T BTN 15.021%, FRY 2 48 TR IL
KR EF R TR TIE B GRS A SIMCA
14.1 B4 48 X115 S &M EEIE T PCA, 45K
48 HETEIX AR, X400 3 4, PR AHT R
EA—H (H 2,

=5 BEFREIERERBRSENEY

Table 5 Factor loading matrix and component score

coefficient
saki ‘%E‘aﬁ ﬁkﬁf%ﬁ%é:ﬁz

TR E2 FEHT R
J5LASIR —0.069  0.860 —0.006  0.382
SRR 0.959 -0.083  0.090 -0.037
THR 0.929 —0.046  0.087 —0.021
R RR 0.960 —0.117  0.090 —0.052
R 3R -0.929 —0.048 —0.087 —0.021
=N -0.472  0.789 —0.044  0.350
KEFH 0.967  0.080  0.090  0.035
FACTH 0.934 —0.134  0.087 —-0.059
16~ 40 U)o Tz Pl 0.953  0.024  0.089 0.011
FERS T 0.956  0.040  0.089  0.018
RIS SR 0913  -0.090  0.085 —0.040
ZHEH T 0.339  0.837  0.032 0.371
B PER ) 0.935 -0.029  0.087 -0.013
BIR Gy -0.880 —0.232 —0.082 -0.103
TRANEVE K 5Y —0.828 —0.279 —0.077 -—0.124

A

(92192}
[T el 192)

w
VPP NQOOBUIAE

12}

—
T

8

t[1]
R%{1]1=0.714 R’,{2]=0.150 Ellipse:Hotelling’s 7% (95%)

2 48 #HtHER) PCA B E
Fig.2 PCA score of 48 batches of Solani Lyrati Herba

222 BTHHUS RHEAR (1 iFE bR
AIORTL e
Xi- Xi
SD
Xy NSRS R, X N 48 Ao SRR S R I
SFIME, SD; R 48 L FSEh B AR bR S B AR

Xf 15 MEEEEE ¥ TR, S
5 MR REUEARSRE, 3R 1L 5 2 TRk
I (Fis Fdo BB T 22 0T R A RAT 22
DR L S FX AR 7053109 0.826 A110.174. 7
A Fi=FaX0.826+F2X0.174 tHHLE85 (R
6). SRR S33~S48 MIZEE 9w, HEASERT,
S1~S17 W& JE T, S18~S32 MHF4HE)S .

223 B w3 Fn 54T Corthogonal partial
least squares-discriminant analysis, OPLS-DA) A
BE— I T AN R 1 9 ) o B 22 Sk, 7E PCA
fifi 3247 SIMCA 14.1 B H1f) OPLS-DA 43 ##%
J7, 4 R S H 3R 1(R?%=0.913.R?y=0.910.
0?=0.898), e IR (& 3D, ARk
A7 B B2 (variable importance projection,
VIP) EWE 4 fizs, VIP>1 K45 A BRI
NFERS T T 16-TEYRAUGEENA 2% R AN
BTG, K i wair i VIP {HiR K, R 48 it
F DERE i P SR WS FH ) B R R K.

2.3 Logistic B34

2.3.1 Logistic [A/H#RIEN ST Hrxt 48
e SERe AR, K 48 b E v .
K. 2 3G, Hor S33~848 MIRZirtd, S1~S17
NRERER, S18~S32 NZEH M M. M 3 NEEHIER
T BENIAI 9 fEFE P E RIS, JRIERIEN
MistdE. FIH] SPSS26.0 FAFRFIIZREERE G 15 MEbR
B B AAHHRET. Logistic [BIJ-/p g AI03-14.201, 135
ARV it (R B e 03 70 A«

P #=exp(—53.366—104.757 X C pismt42.666 X C syt
123.186 X C i —110.389 X C g +72.965 X C sy — 60.309 X
C 57—29.593 X C 45— 71345 X C s+ 13.496 X Ciossomusamm T
16.647 X C awunt4.984 X C spnmpenntd9.981 X C gunnwpn—
47148 X C wianumt99.404 X C' 1y —229.464 X C womsrneny)/[ 1 +
exp(—53.366—104.757 X C s zm+42.666 X C s+ 123.186 X
C #um—110.389 X C e +72.965 X C syame— 60.309 X C 7 —
29.593 X C xau—7345X C spuu+ 13.496 X Ci6-ummummm 1
16.647X C wwn+4.984 X C spnmpnanrt49.981 X C g —
47.148 X C msizsin+99.404 X C s —229.464 X C )]

(D

Yij =
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Table 6 Scores and ranking of principal components of 48 batches of Solani Lyrati Herba

R Fa Fa F; HE7 T Fi Fn F; HE7
S1 -0.203 0.345 -0.108 32 S25 -1.048 -1.305 -1.093 41
S2 -0.199 1.312 0.064 27 S26 -1.399 -0.798 -1.294 47
S3 -0.117 1.753 0.208 22 S27 -1.341 -1.022 -1.285 46
S4 -0.206 0.872 -0.018 30 S28 -1.002 -0.696 -0.949 35
S5 -0.151 1.262 0.095 25 S29 -0.972 -0.830 —0.947 34
S6 -0.092 1.406 0.169 23 S30 -1.171 -0.353 -1.029 39
S7 —0.146 1.080 0.067 26 S31 -1.316 -0.875 -1.239 45
S8 -0.153 0.694 -0.006 29 S32 -1.313 —0.805 -1.225 44
S9 0.029 1.255 0.242 20 S33 1.205 -0.213 0.958 8
S10 —0.048 1.147 0.160 24 S34 1.371 -0.278 1.084 3
S11 -0.292 0.445 -0.164 33 S35 1.130 -0.332 0.876 11
S12 -0.110 0.540 0.003 28 S36 1.527 -1.035 1.081 4
S13 -0.002 1.929 0.334 18 S37 1.278 -1.542 0.787 12
S14 0.010 1.875 0.335 17 S38 0.892 —0.027 0.732 13
S15 -0.007 1.648 0.281 19 S39 1.160 -0.121 0.937 10
S16 -0.055 1.541 0.223 21 S40 1.304 —0.535 0.984

S17 -0.280 0.775 -0.096 31 S41 1.259 —0.147 1.014

S18 -1.065 -0.582 -0.981 36 S42 1.602 -0.766 1.190 1
S19 -1.029 -0.873 -1.002 37 S43 1.192 -1.545 0.716 15
S20 -1.200 —0.683 -1.110 42 S44 0.899 —0.141 0.718 14
S21 -1.292 —-0.252 -1.111 43 S45 1.484 —0.408 1.155

S22 -1.451 —0.876 -1.351 48 S46 1.234 -0.200 0.984

S23 -1.030 -0.939 -1.014 38 S47 1.323 -0.793 0.955

S24 -1.173 -0.403 -1.039 40 S48 0.910 —0.904 0.594 16

%
A %
0.2 BN
0.1
1 w
[=™
” =
0.1
702-
] 10 6 9 2 1211 4 8 7 13 3 5 1 14 15
03+t T T T
-1 -08 -06 —-04 -02 02 04 06 08 .
1] V5L 2R 3B SR AVERR: SRR 67 T
R{11=0.815 R%[2]=0.0984 Ellipse:Hotelling’s 77 (95%) TREAF, 8-ZEIETF; 9-16-UTHRIUGHEERR, 10-3ER BT, 11-324
FUB SR, 12-FHREIC 13-EEMER MY 14-80K5
3 48 #tA%H & OPLS-DA 577 E IS-FANEYEISY -
Fig 3 OPLS-DA score of 48 batches of Solani Lyrati Herba 1-protocatechuic acid; 2-chlorogenic acid; 3-vanillic acid; 4-caffeic
acid; 5-ferulic acid; 6-rutoside; 7-daidzin; 8-buddleoside; 9-16-
P +=exp(5.559 =+ 786.635 X C pijzm— 108.088 X C wpm— dehydropregnenolone; 10-trillin; 11-uttronin A; 12-diosgenin; 13-
229.108 X C sis—35.416 X C wppe—404.385 X C s +215.652 X alcohol soluble extract; 14-total ash; 15-acid insoluble ash.
. S . s . B .
C #1—189328 X C 1186552 X C syear+81.009 X Crspassmi+ 4 48 HEARHFER VIP

4257 X C gons—150.691 X C spnmpmos— 18234 X C suon— Fig. 4 VIP diagram of 48 batches of Solani Lyrati Herba
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31.832X C wistein— 197183 X C 13en—51.257TX C wpsmnenr)/[1 +
exp(5.559+786.635X C szm—108.088 X C' s —229.108 X
C wum—35.416 X C e —404.385 X C s +215.652X C s 1—
189.328 X C yun+186.552 X C 5+ 81.009 X Cro-mmmsmm 1
4.257 X C i —150.691 X C spqmanan—18.234 X C spotrn—
31.832 X C wisteizn— 197183 X C nepy —51.257 X C worssminen) | 5
P x=exp(—4.066 —721.949 X C spxm+29.337 X C spmm—
198.851 X C w#m—73.062 X C s +441.952 X C pymms—20.880 X
C 571+176.973 X C 4511+8.000 X C ser+7.201 X Closmsmmansm+
2443 X C s —52. 720 X C spmmpmns —29.385 X C spasre—
149.064 X C wsrimum+87.759 X C ronn1+350.540 X C smamincn)/[ 1+
exp(—4.066—721.949 X C ppzm+29.337 X C smm— 198.851 X
C wum—73.062X C st t+441.952X C s —20.880 X C 51+
176.973 X C 551+ 8.000 X C s+ 7.201 X Crossmomamm+2.443 X
C oupws—52.720 X C sxamenes — 29385 X C sunoni—
149.064 X C wiseznm +87.759 X C s +350.540 X C spmasen)] o
232 ETEFELIN R E T AR ) S
MHE AN S AL, THE R R R T %554
IMES (P AR, X 48 kA JCkE S AT 2R 20 7 .
SRR 48 LM, S33~S48 TR AL
) PAEH IR N 100.00%+99.75%- 100.00%- 100.00%.
100.00%- 98.74%. 100.00%-. 100.00%. 100.00%-
100.00%- 100.00%. 98.34%. 100.00%. 100.00%-
99.91%F1 100.00%; S1~S17 Tl B 241 P E K
N 100.00% « 99.61% « 100.00% ~ 100.00% -
100.00%- 100.00%. 99.73%-. 100.00%. 100.00%-
100.00%-+ 98.87%- 100.00%. 100.00%. 98.77%-
100.00%-. 100.00%F1 99.46%; S18~S32 Fiill Jy 7
HI P AEKIN 99.90%. 100.00%+ 99.70%
100.00%- 100.00%. 100.00%. 98.28%. 100.00%-
100.00%- 100.00%. 100.00%. 100.00%-. 98.50%-
100.00%7F1 100.00%. Logistic L. & 45 B 5475
| EER—F (P {E>98.0%), FH] Logistic [l
VAR AL AT T 98 24 10 45 2 T
3 g
3.1 KRS HIERE

FISERT Sy S, EEW R BN,
WA, AR YE. B, SR
R, HP AR EYIE LA R LA MEE
R, wnedE R A b I R RN A Y, 2R
g F R AN BRI e HARGR o s Bl KA i
BYUHE. TSP HERESEAEYEE, Agehi
B8 EZS MR AT KRS iR,

PINSL BT S P3P RAE 98 o B A B 2 S e 2R AT AR
V) 16-UEURXUARERR, FF & ORI E YR A &
ANTUIRAE s Tl R SR R R IS AR R B 2R
AN BRI RE Pl b B R B
B A RS ELE . AR SR, ERiEE T
2, WOARWF U LRIR . SERIR . &R Wk
BR. BUERER. 71 . KEAF. ST 16- UL IR
Ml JERSEAT. AN G R, EHEtn
RONTRRR, XAREFEHL S T T
3.2 HiXmIBEHIR AL

AR SEBG ] 2 PR SR, DR LASER . 4)5
B FEEG. MR, PUERER. T KEH. 5
TEAF S 16- UL URXUMEERR . SERS B Jef U &
B, EEEH NS BRI, BETARRE
VTR (50%. 60%- 70%- 100%FEE), 435l
A EEECRU N AR 500 60, 70, 80 min. &5
70% FEE NI R ERE 1 h N, 12 AN HERR IS
B
3.3 BIERHGMITK

AL TR ILRR . SRR BHEER. W
MERR . BIBERR. £ 1. KEAF. ST . 16- 1 IRW
WG RS REAF . RPN R S R, e
JGAE 190~400 nm EHMRECIEFNL, 255R 254 nm &b
JRILRR . SRR FEER. WIHERR . P8R,
TV KRETH ST 16-408 YR XU BE R 2245 15
WRAE S, JERSEE, JRAMER A . EWE
TN EGRI, Hk$E 254, 210 nm /E AR
Ko BEBIBERRIE AR MBI, CIETER
W N, R T NG SRR B A B R
VTR B B I A B B O, 45 R R II 2E-0.5% T
FRISWONTRBIAERT, B LZEIR . SRR . & IR
DNHERR . BTERER. P9 1. KEH. ZFEH . 16-4R
RUMBENR . ZER T, PSS EE. EHE

H 07 B R BT
4 ZEip

AH TR A HPLC £ R 1 48 #hE ger
JRILRR . SRR AR UNHEER . PR 7
TV REH . FAHE . 16- 1 URNUATERR . JERE FEEF
YIS EEY, EHEH oS E, EVNEE
W TR IR R AT it &Eext 48 #ibA
g RS EHAR N T PCA 357 BlRR%
HER B A AR A, H BT A RS I 508 oK R S
R IR S AN EZE AR SN GEBFLE ., FT .
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JE WA 2B AR WAL 5 = R 2

SRR, SOUERTE TR R AT I S AT REE, X g

e T AR R SR
ARSI ST RN e LR IR . SRR IR

FEER. R FIEERR. T . REH . et .

16-UE YR BUREEEA . SEESFETF . LIRS 5 2

EHRHICEEMN L, MR, 5 a R

EAMERR IS E; EIF RS Logistic [ 704
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