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Correlation between features-composition and pharmacodynamics of Scutellaria
baicalensis extracts based on ANN model
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Abstract: Objective To establish a comprehensive scientific evaluation method for the quality of Scutellaria baicalensis by
introducing the feature indicators (color and taste) into the quality evaluation system of S. baicalensis extracts (SBE) in this study.
Methods Various samples of SBE were prepared according to Chinese Pharmacopoeia (2015 version) process, the features (color
and taste), components (the content of four flavonoids: baicalin, wogonoside, baicalein and wogonin), and efficacy (inhibition rate
in vitro) of the samples were determined. The following models were established by Artificial Neural Network (ANN) model:
color-inhibition rate model, taste-inhibition rate model, composition-inhibition rate model, color/taste-inhibition rate model, color/
component-inhibition rate model, taste/component-inhibition rate model and color/taste/component-inhibition rate model. The
overall quality assessment for SBE was explored by comparing the predictive power of the above seven models. Results The
color/taste/component-inhibition rate ANN model (r? = 0.92, RMSE = 3.96) showed the best training and prediction ability. The
value of r? was the highest and RMSE was the lowest, which indicated there was information complementation among the three
indicators and the combination of three indicators can quickly and accurately predict the inhibition rate in vitro for SBE. Conclusion
This study confirmed that feature indicators combined with component indicator can comprehensively and quickly evaluate the
overall quality of SBE.
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Table 1 Origins of S. baicalensis pieces
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C01~C04 g FeIE EE AR
C05~C07 b FITEE AR
C08~C11 7R FITEE AR
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C20 M B
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AN AMRAF; KWIRAE Escherichia coli, it
5 ATCC25922, B YA TR 42 il v 4l
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*2 FAHRHEE (n=3)
Table 2 Color values of samples (n = 3)
i '5 L a b %5 L a b s L a b 45 L a b
S1001 46.21 48.51 -—18.04 | S2001 41.92 34.06 —15.20 | S3001 41.03 31.41 -15.28 | S4001 74.25 33.99 20.62
S1002 46.23 48.83 —18.24 | S2002 45.75 3536 -—15.33|S3002 41.26 31.61 -15.25|S4002 73.61 35.65 18.19
S1003 46.15 48.06 —17.80 | S2003 4593 35.43 -15.29|S3003 41.06 31.37 —15.24 | S4003 67.63 40.49 10.69
S1004 4636 48.11 —18.21|S2004 4598 3548 —15.29|S3004 4231 32.03 -14.78 | S4004 72.59 3838 14.03
S1005 46.19 48.42 —18.44 | S2005 4839 5429 -21.83|S3005 42.05 31.97 -14.86 | S4005 73.67 3522 18.79
S1006 46.11 48.07 —18.29 | S2006 4836 54.03 -21.72 | S3006 42.19 32.02 -14.80 | S4006 66.69 39.96 12.36
S1007 47.23 5438 —22.12 | S2007 4833 53.90 -21.61 | S3007 44.42 40.07 —15.53 | S4007 67.03 41.73 8.31
S1008 47.50 55.18 —22.48 | S2008 48.40 62.80 —28.11 | S3008 44.49 40.37 -15.59 | S4008 74.03 34.64 20.03
S1009 47.51 5527 -—22.55]S2009 49.01 63.07 —27.23 | S3009 44.50 40.33 —15.55 | S4009 66.98 41.95 8.23
S1010 44.03 40.66 —15.04 | S2010 50.24 65.17 —30.37 | S3010 35.01 30.07 —14.69 | S4010 68.51 3838 14.97
S1011 44.06 40.68 —15.06 | S2011 48.43 62.94 -28.20 | S3011 34.89 30.00 —14.71 | S4011 72.71 38.44 14.17
S1012 4397 4028 —14.95|S2012 49.95 64.89 —30.03 | S3012 3520 30.21 -14.67 | S4012 73.62 3558 18.42
S1013 49.06 55.60 —23.22| S2013 48.67 63.66 —28.83|S3013 39.28 33.40 —14.02 | S4013 70.02 38.07 14.76
S1014 49.01 5526 -22.94|S2014 48.06 61.83 —26.35|S3014 39.25 33.37 -—14.01 | S4014 48.07 56.50 -23.40
S1015 48.78 55.49 -23.15|S2015 49.27 63.61 —27.91|S3015 37.64 32.73 —14.34 | S4015 47.87 5627 -23.35
S1016 46.65 46.74 —17.94 | S2016 49.82 64.94 -30.16 | S3016 46.38 48.64 —18.91 | S4016 47.75 5531 -22.72
S1017 46.44 46.87 —18.11]S2017 50.80 65.73 —30.88 | S3017 46.41 48.82 —18.98 | S4017 54.72 66.97 -31.51
S1018 46.38 46.44 —17.87|S2018 49.76 62.51 —28.73|S3018 46.39 48.63 —18.87 | S4018 54.17 64.98 —29.59
S1019 45.62 38.73 —15.07 | S2019 49.18 60.02 —24.12 | S3019 44.62 4438 -14.87 | S4019 53.71 60.35 -23.63
S1020 46.10 39.48 —15.07 | S2020 49.25 59.32 —22.86 | S3020 44.71 44.81 -—14.98 | S4020 67.39 40.21 13.36
#3 TREERBZANIEHER ug/mL {5 7 A
Table 3 Different sensor identification index results 243 B ChromplusTM Cis it dE (250
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JE__ 067 | BB 035 min, 55%~65%FE; 22~33 min, 65%HI; 33~
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PR AR, 3% “2.3.37 BRI, i
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i E M R AT .
24 HRIFEUERDSESENE
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BT 10mL &EiiF, MARE, @FERER, i
HIRUR B E N 0.5 mg/mL AW, 0.45 pm FLIE
JEpERE, AR
242 XTHEGATS  REERBGEES . S
H. EWER. DUES R AEE, 0P EERCH] %
JREWRE 5> N 554.00. 17.68. 44.81. 29.73. 4.72

34 min, 65%~45%HiE; Rl 280 nm; AR
30 'C; fAFAE 1.0 mL/min; #FFEE 10 pL, Fig
#6000 L. i DL 2,

244 AMKFRFL FEEI “24.27 TUFXHE
AVA. % “2.4.37 TN G SAFIERE, DU EIR
FE AR (XD, PUETRUNHAALAR (Y), [FH4
L, A3 4 FPE SR o AR el G a3
WINESE Y="72.77 X—464.52, r»=0.999 7, £t
il 8.66~554.00 pug/mL; PWEEH Y=67.13 X—
75.22, #=0.999 4, LLYEVEH 3.70~44.81 pg/mL;
X HK ¥=50.20 X—10.68, *=0.999 9, £
0.93~29.73 ug/mL; NI Y=133.28 X+2.20,
?=0.999 5, Z&MIEREl 0.29~4.72 ug/mL.

245 JEEEE REEEI “2.4.17 UF A



hE 2

Chinese Traditional and Herbal Drugs

HsS13% E8H 202084 H * 2155«

=4 FFEHRWRERE =3)

Table 4 Taste values of samples (rn = 3)

M= ZZ DA JE | 485 ZZ DA IE

M5  ZZ DA JE | w5 ZZ DA IE

S1001 1680
S1002 1633
S1003 1626
S1004 1612
S1005 1606
S1006 1678
S1007 1664
S1008 1633
S1009 1622
S1010 1612
S1011 1623
S1012 1625
S1013 1609
S1014 1673
S1015 1667
S1016 1636
S1017 1637
S1018 1629
S1019 1619
S1020 1627

1078 1366
1044 1409
1088 1438
1049 1447
1100 1441
1065 1369
1034 1413
1076 1450
1051 1449
1104 1446
1090 1441
1051 1449
1105 1437
1063 1373
1044 1403
1072 1456
1075 1457
1055 1443
1108 1443
1094 1446

S2001 1460
S2002 1435
S2003 1437
S2004 1454
S2005 1443
S2006 1066
S2007 1139
S2008 1133
S2009 1143
S2010 1046
S2011 1134
S2012 1156
S2013 1051
S2014 1068
S2015 1134
S2016 1139
S2017 1148
S2018 1157
S2019 1047
S2020 1068

863 1374
901 1407
966 1434
893 1429
938 1414
867 1378
915 1413
968 1439
899 1423
945 1424
961 1432
899 1435
933 1415
862 1372
911 1417
962 1433
895 1426
898 1425
931 1416
861 1375

S3001 1881
S3002 1941
S3003 1860
S3004 1689
S3005 1604
S3006 1861
S3007 1888
S3008 1947
S3009 1864
S3010 1687
S3011 1614
S3012 1866
S3013 1684
S3014 1614
S3015 1866
S3016 1889
S3017 1917
S3018 1868
S3019 1611
S3020 1 865

1157 1353
1180 1397

984 1408
1030 1416
1126 1373
1034 1418
1153 1359
1183 1392

988 1413
1037 1411
1136 1381

989 1418
1037 1421
1121 1371
1037 1419
1159 1356
1177 1341
1045 1376
1128 1379
1034 1367

54001 1797
54002 1696
54003 1732
54004 1641
54005 1691
54006 1743
54007 1791
54008 1705
54009 1737
54010 1681
S4011 1691
54012 1722
S4013 1657
S4014 1681
54015 1713
S4016 1771
S4017 1765
S4018 1747
S4019 1689
S4020 1742

991 1406
924 1443
923 1452
845 1469
814 1441
895 1425
997 1403
934 1433
945 1448
885 1474
894 1448
899 1455
867 1470
824 1451
885 1435
987 1443
954 1453
925 1458
895 1464
912 1451

2
ISR WY S G
o 10 20 30 40
t/min
- 2 0EBH 3-HER 4WESR
1-baicalin  2-wogonoside

RENESE (A) FRMHES (S1001, B) A HPLC

3-baicalein 4-wogonin
& 2
i
Fig.2 HPLC of reference substances (A) and typical sample
(S1001, B)

W, i “2.4.37 TN EIERAESRIERE 6 IR,
A PUEEH . HER, DB R & EHR M
RSD 43518 0.77%-+ 0.86%- 0.88%- 0.97%, RSD
$<2.00%, FonFE#EE R

FEERIC “2.4.17 D F A RSG5
0. 2. 4. 8. 12, 24h#% “2.4.37 Wi ik
Kll, FEEAF. POEEH . WER. USRS
YU A RSD 735114 1.23%40.89% 1.66%+ 1.54%,
RSD #)<2.00%, WAL IERAE 24 h WERGE

F AR B — 5 6 4y, % “2.4.37 TR
EE, THEARSMIEIR ST WS E . A
KR WHERAFHRES %, H RSD 25Hlk
1.69%- 1.09%. 1.76%. 1.62%, RSD }J<2.00%,
KU Z T EEIERLT.

R B RRAE — R B RE & 6 1y, % “2.4.17
T 77 28 A P 0 DN it o B 1)
BNTHE VAR, H% “2.437 TN E, it
HAEESH. DUESH. BE5R. JOESRPM
FERICRAR N 101.90%-98.91%+98.83%+99.35%,
RSD 73518 1.31%. 0.92%- 1.73%- 1.54%

2.4.5 FESIE IR €243 TN, Xt
80 MMM IEAT BB IE , FEF R DUESH .
RSN 2 4 AU TEAE ) o =270 2
SR WK S,
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Table 5 Percentage of main components for samples
- > % - JUE %

HET DGEET  EEFR O NEEFR BEW WEH DOEEH EFR NEFR JEW
S1001  21.00 431 1.19 0.27 26.77 | S2001  54.88 10.20 2.80 0.78 68.66
S1002  21.04 4.61 1.09 0.24 26.98 | S2002  52.49 11.76 3.30 0.82 68.37
S1003  22.02 4.79 1.19 0.28 28.28 | S2003  52.83 9.58 2.84 1.11 66.36
S1004  21.82 4.97 1.57 0.41 28.77 | S2004  56.42 9.52 2.96 1.19 70.09
S1005  21.52 4.54 1.34 0.30 27.70 | S2005  52.70 9.96 2.84 1.12 66.62
S1006  23.50 4.15 1.55 0.35 29.55 | S2006  53.30 9.35 2.77 1.67 67.09
S1007  23.60 5.08 1.40 0.33 30.41 || S2007  48.37 9.71 2.61 1.59 62.28
S1008  24.33 5.50 1.61 0.36 31.80 || S2008  42.23 9.90 2.44 1.53 56.10
S1009  24.85 5.49 1.64 0.42 3240 || S2009  46.82 8.81 2.73 1.05 59.41
S1010  22.97 4.84 1.27 0.39 29.47 | S2010 44.74 9.97 2.72 1.14 58.57
S1011 18.53 4.95 1.06 0.38 2492 || S2011  45.03 11.01 2.48 1.25 59.77
S1012 2345 4.93 1.57 0.36 30.31 || S2012  50.01 9.92 2.50 1.29 63.72
S1013  21.15 4.46 1.23 0.37 27.21 || S2013  57.66 10.68 2.58 1.22 72.14
S1014  20.49 4.44 1.23 0.31 26.47 | S2014  49.25 10.35 2.50 1.31 63.41
S1015  26.79 5.81 1.80 0.43 34.83 || S2015  49.99 10.25 2.51 1.27 64.02
S1016  25.82 5.19 1.44 0.35 32.80 | S2016  56.02 10.22 2.78 0.79 69.81
S1017  20.58 4.54 1.57 0.29 2698 | S2017  54.82 10.43 2.46 0.73 68.44
S1018  23.64 4.85 1.16 0.27 29.92 | S2018  48.38 10.93 2.29 0.84 62.44
S1019  21.93 4.83 1.37 0.43 28.56 | S2019  55.28 10.64 2.60 0.81 69.33
S1020  25.02 5.15 1.53 0.40 32.10 | S2020 47.16 10.55 2.21 0.93 60.85

- R B0 % -~ SR B0 %

WEH DOART mEFR DGEF R BN WEH DOEEH WER SR B
S3001  47.02 10.25 2.63 0.75 60.65 || S4001  80.23 1.16 3.08 0.06 84.53
S3002  58.06 11.43 2.8 0.82 73.11 | S4002  86.43 0.53 3.83 0.11 90.90
S3003  56.06 10.08 2.66 0.65 69.45 | S4003  78.95 1.04 343 0.15 83.57
S3004  52.97 10.98 2.55 0.73 67.23 | S4004  84.63 2.11 3.27 0.13 90.14
S3005  52.64 9.33 2.34 0.68 64.99 | S4005  79.58 0.68 3.32 0.05 83.63
S3006  55.55 9.70 2.37 0.58 68.20 | S4006  88.95 0.92 3.89 0.11 93.87
S3007  54.52 10.24 2.74 0.88 68.38 | S4007  86.98 0.88 3.09 0.09 91.04
S3008  44.36 9.39 2.53 0.81 57.09 || S4008  80.69 2.15 3.64 0.15 86.63
S3009  53.54 9.37 2.57 0.78 66.26 | S4009  80.24 1.34 3.88 0.14 85.60
S3010 5791 9.98 2.60 0.77 71.26 | S4010  89.88 1.64 3.96 0.13 95.61
S3011  51.58 11.45 2.83 1.25 67.11 || S4011  87.59 2.66 3.93 0.08 94.26
S3012  56.47 10.63 2.88 1.21 71.19 | S4012  83.23 1.48 3.77 0.10 88.58
S3013  58.13 10.68 2.96 0.85 72.62 | S4013  89.22 1.82 432 0.14 95.50
S3014  52.22 10.32 2.95 0.73 66.22 || S4014  87.64 0.93 3.85 0.15 92.57
S3015  53.72 10.33 2.84 0.77 67.66 || S4015  83.34 1.16 4.09 0.18 88.77
S3016  55.82 10.07 2.77 0.85 69.51 | S4016  85.11 1.53 3.68 0.06 90.38
S3017  57.47 10.77 2.71 0.81 71.76 | S4017  78.81 1.84 4.32 0.19 85.16
S3018  58.33 10.39 2.85 0.88 7245 || S4018  82.12 2.06 3.98 0.21 88.37
S3019  51.42 10.79 2.96 1.12 66.29 || S4019  85.59 1.76 3.69 0.13 91.17
S3020  50.73 11.18 2.67 0.68 65.26 | S4020  80.23 1.09 4.02 0.12 85.46
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2.5 {RSMIEZRNE

251 HERA IS BREC “2.17 TR FESGE R,
NZERKEB AV, HISREW A 5 mg/mL (4
25D IRE R 121 CRiR K 20 min 5 B,
VE R S AR .

2,52 BEVRECH]  FHEEFRER Pk B idk o Fh R i s 7
V—HERE 10 mL WA REMRE -, BRK
BRI 24 h (37 "C. 170 r/min) JE B . KA
BN EREERMBEZRME YT 1 SE KK
IR, PR Z AR 3000 £, (EHIRE N 105~
106 cfu/mL, BPS250 FH B R A, TRARCAF B 15 min
SR

253 FEAMTEIREGE B “2.5.17 TR AL
(S1001. S2001. S3001. S4001), 43 HIFEFEK 50
40, 30, 20. 10. 5. 2.5 mg/mL (EZiE) AFEJHE
HIREE, 417 96 FLAR A 200 pL FARER,
F S HAEFLIIN 5 ul 8, B RASIE R 2 A
AR S S R IR A v IR, F 96
U B T 9746 37 CHE9% 24 h, WS AR
H RS AR R AR ALK, 0w, Mg
SCERIH R R AEVED, IR EE 3K, iR IEK 6.

#z6 HRBRERENHE n=3)

Table 6 Determination of sample concentration (n = 3)

Jo IR B/ Kl A v AL A 1L
(mg-mL™") S1001 S2001 S3001 S4001
50 - - - -
40 - - - -
30 - - - -
20 - - + +
10 + + + +
5 + + + +
2.5 + + + +

o FOREMEK, 7 FRHEEK
“—” show no bacterial growth, “+” show bacterial growth
AR AN [R] i B4 P 2% 1 T A B A A KA D

ANFIHE R KT B A R SRR BETE R, 2
JFEIKREEN 20 mg/mL I, AS[FIAE S A BRSO
BLT ZESE, PIEFRE SRR EEN 10 mg/mL (4
WETEIRED .
254 AWEARIEE HRRER OGN E LI A1 B0
AL LA 600 nm R HIOEE (4) fH, KA
WER=1—FEMIHIRE A4 ([ — PR IRAT 4
E(FBBETRIE A — R IR A4 ) TR

%3]
2.5.5 FERIRSMIE RN SR o 5llE 80 4
FE SR K AT R AR AN 2, g5 SR IR 7.

#*7 FIBHEREIMIEE n=3)

Table 7 In vitro antibacterial rate results of samples (rn = 3)

WS AmEEER| MR AR

i %' G oThel

% % % %
S1001 89 [S2001 88 [S3001 76 [S4001 66
S1002 90 [S2002 83 S3002 78 [S4002 71
S1003 85 [S2003 96 [S3003 65 [S4003 56
S1004 83 [S2004 94 [S3004 64 [S4004 54
S1005 86 [S2005 97 [S3005 63 [S4005 62
S1006 92 [S2006 87 [S3006 81 [S4006 61
S1007 76 [S2007 89 [S3007 60 [S4007 58
S1008 81 [S2008 82 [S3008 72 [S4008 63
S1009 89 [S2009 87 [S3009 71 [S4009 68
S1010 82 [S2010 85 [S3010 69 [S4010 64
S1011 87 [S2011 88 [S3011 55 |S4011 56
S1012 79 [S2012 95 |S3012 58 [S4012 59
S1013 88 [S2013 94 |S3013 68 [S4013 63
S1014 77 [S2014 90 [S3014 77 |S4014 67
S1015 78 [S2015 90 |S3015 75 |[S4015 55
S1016 88 [S2016 87 [S3016 69 [S4016 63
S1017 79 [S2017 89 [S3017 58 |[S4017 52
S1018 91 [S2018 99 [S3018 62 [S4018 54
S1019 88 [S2019 87 [S3019 69 [S4019 59
S1020 82 [S2020 91 S3020 75 [S4020 61
2.6 ANN Ei%

KPR E T MATLAB #P22/4% T B At
(1) BP ot % (BhE-HE M 7 ) R E) i
ITEAR . X FIEME R &, WA ERREEZ R
LMK, B RN, DARER
HEVEH, ARSI E SRS R R S B
I PR (tan-sigmoid), % = K HH 28 M A% 3 R 24X
(purelin).
2.6.1 EARTALEE W BRAS R SR g 1A )
2, TR BN BRI AT A — AR PR AT . R
F# A “MATLAB R2014a” XHE€A . WRiE. s Fl
B R H AR AT 5 — T Ab PR
262 RBEENAEME ERTZETNABLY
ZHET, & 1S Z0) BP #& M2 n] LUg
I 1N ARER MRS R AL, AR SEIR RS 1 AN
T Z ) ANN G BB J2 71 m () B0 o) ) 2% 1) M e 5 e
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RK, BEZEMWSERE, 75518 RN 4 it AL
A, TR TR, BREBET AR, WG
ROCRAGT, PRI 5 AR A Gt B 21
BEAT IR . BRSBTS HAXN L=
(m+n)2+a, Hi L NRBEENRE, n NENE
TR, m N ET AL a N 0~10 ZEIMH
SNBSS DAY ZRAE 1) 35 S 5 TiME 35 75 AR
w2 (RMSE) Mfaks, L UIZRA R B mm)
FHZRNLG, TR NNGRRZE MR 2, B
SE B 2T BN

2.6.3 ANN A B 80 MEEMMIBIE. BRiE. K
SR AT Ak, SRR DA R IR —fRAR . BN
FabrAHLE A Ek 3 MEARAH S A 1 B NN N
JZ, PRI B RS R A N 255 2, R
FI%EST. ANN #% (MATLAB R2014a), LIRS
SREAEFITIMEE A S R 5L () A1 RMSE Nfa#rLL
BN AR

2.6.4  ZUEE-HITE R ANNAERL I 80 /MEEAH LA
B8 MFEARMENTRINAE, 8 MEAIENRALEE, F
R 64 MFEAME NGRS, LLERE B e E)d — 1k
I QO MENMASE, DA RE—E8dE o)
eS8, AR “2.6.27 TR 7Lk 4k
FIEAT AL DLIZREERI TN 42 RMSE f5/MEAE
NTRERRE EMT SE, # TS AR E
(1) BP %%, BRI 3-4-1 84, HA3h
BINZETT A, 4 NREET AL 1 AR S
o FE (LR) N 0.02, MLk Hbrik
7 (GOAL) A 0.001, HKfEHKE (EPOCHS)

N2 000 Ko 53l AN SREEFN TN 4L (1) S 568 5 11
BAEMME, T8 2 H RMSE, 455K 3.

2.6.5 WRIE-FITE S ANNAAL I 80 MEEAKH LA
B8 MNFEAMENTRINAE, 8 MEAIENIATLE, F
R 64 MEARMERIGSE, DLIERERFITREE o

TERINSE, B T8 1A REER BP M4,

AN 28 SE RIS 3-5-1 AL, b 3 BN A
B, S NBREENSEEL 1 N EY . LR A
0.02, Mk GOAL N 0.001, EPOCHS
92 000 Ko 43l AN SREEFITUMAR (1) S 508 5 11
EAEMIE, 1 A2 F RMSE, 4559 W& 4.

2.6.6  FRAT-HTE HE ANNAEAY I 80 /MEE AT L4
B8 MFEARMENTRINAE, 8 MEA/ENRAREE, F
R 64 MERIERNGSE, D& E o EA
MANZH, UMEERERNRESE, #7814

100
3=0.688 9 x+23.04, 1*=0.6773, RMSE=7.32
@ 80
B
=
ﬁ
=60
40 : : |
40 60 80 100
YIRS
1007 10,0299 x+4.8529, 2=0.787 5, RMSE=5.07
o .
o 80 *
1{7‘{ .
4 +*
= 60 .
E
40 : : .
40 60 80 100
TR 4E SR B0 E.

3 EnE-HIEZER ANN EENIG S5 TN R
Fig. 3 Training and forecast results of ANN model with

color and antibacterial rate

100 »=0.89 x+10.085, 2=0.7989, RMSE=5.43

o0
(=]

TR 58

(o))
(=}

40 ,
40 60 80 100

TS s
y=0848 8x+11.877, 1=0.7954, RMSE=578

* * *

100

o}
(=)

(o)
{=]

P S A El

40 ‘ ‘
40 60 80 100
WIGRIE 28
4 BRIE-HIEZER ANN EENIG S TUNEER
Fig. 4 Training and forecast results of ANN model with

taste and antibacterial rate

B2 )20 BP 4%, AW EE RIS 4-6-1 24,
W4 NN E T AL 6 NBREETT A 1 O
E A LR N 0.02, Mgk 2& GOAL A
0.001, EPOCHS ¥ 1 000 /. PLiIlZR5RTii 4
S Ie S5 EAE A, 15 2 f RMSE, 45531
Kl 5.

2.6.7 Bith/RIE- IR ANN B M 80 MFEA
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1007 ) —0.871 6 x+10.747, #=0.8161, RMSE=5.36

80

60

TR SE

40- - -
40 60 80 100
o G s {E

1007, —0.798 x+17.803, 2=0.8254, RMSE=5.67 o

80

MR HAE

60

40 60 80 100
IR SL 6

5 mT-HIEER ANN RGNS R
Fig. 5 Training and forecast results of ANN model with

component and antibacterial rate

BENLIHEL 8 MEAME TN, 8 MEANE NIRIE
£, FA 64 MREARME NI, DRSS B EAE A
RIEME 6 N8 (o TERNMIASEL UIEZE ()
TERHEZE, @ T & 1 ABREER BP M4,
AWML LERIKH 6-8-1 AL, Hod 6 AMNET A
., S NBREEWNAE, 1 NMEHEN A LR N
0.02, M k%42 GOAL A 0.001, EPOCHS
N2 000 Yo LLIZREEFI TR () 9208 5 1Al
&, 5 25 RMSE, 4558 1A 6.

2.6.8 PUt- - HIEZE ANN AR M 80 MEA
BEMLIMEL 8 MEARMENTIIEE, 8 MEANE NIRIE
£, T4 64 PRERVENIIZGEE, DIEES BB AN
A 7 ANSH Co AERRMASE, DIEZE ()
e 28, @ T8 1 AFREER BP M4,
BN EERI R 7-9-1 B, Horh 7 9N R A
B, 9 NBREEN A, 1 B EN A LR N
0.02, Mk GOAL A 0.001, EPOCHS
N2 000 e BLIZRSEAN TR AR (1) S2 864 5 1R
P, 5 2 F RMSE, 4RI 7.

2.6.9 WRIA/ET-TIE R ANN AL M 80 MREA
BENLIHEL 8 MEAME AT, 8 MEARME NIRIIE
£, T4 64 MREARMENIIZREE, DIFES BIWRIE [E AT
A 7 ANSH Co fERNRMASE, DIEZE ()
ERHEZE, BT 1 ABREER BP M4,
BN GERY R 7-9-1 AL, Horp 7 AN ZE T S

1007 — 0732 8 x+20.88, 12=0.803 6, RMSE=5.40

@
P 80
=
&
2 60

40 :

40 60 30 100
TR 4E SR B0 AE.
100 y=0.876 9 x+10.37, 2=0.797 5, RMSE=5.84
° b€ 24 4
L
8 : *y

m 807
Bl
=
#
§
= 60

40+ . .

40 60 30 100

RIS
6 FRta/MKIE-HIEZE ANN 28124 50N R
Fig. 6 Training and forecast results of ANN model with

color & taste and antibacterial rate

1007 y=0.9829x+1.9127, 2=0.856 1, RMSE=5.12
s .
.80 ¢
=
2 0
40 T T T T 1
50 60 70 80 90 100
T4 s
1207 ,=0.796 1 x+14.99, >=0.816, RMSE=5.60
& 100 ¢
Bl * %
if% 80- *
® L X NA
= 60
40 T T T T 1
50 60 70 80 90 100

RIS
7 BiB/mMS-IIEZER ANN EEIZ 57N R
Fig. 7 Training and forecast results of ANN model with

color & component and antibacterial rate

B, 9 NBREENSEL 1O ET AR, LR A
0.02, M1k 2 GOAL 4 0.001, EPOCHS
N2 000 Ko DLUIZREEFN T AE /K SLU A 5 11 548
ek, & 2 RMSE, 455K 8.

2.6.10 PFV/URIE/ST - A ANN B I 80
ANFEARBENLII 8 MEAAE TS, 8 MFEALE
NEUESE, FR 64 DMFEARTENINGREE, DAFE Rk
. BEEMESE 10 M5 (O EREAS
#, DHERE OO ENRHESE, 8775 1M
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EEI) BP 4, BEASWNKLER-IER 10-12-1 B, H
B 10 NENET S, 12 AFEE B SEL 1 N
HET A, LR N 0.02, Mz ik4&45E GOAL

4 0.001, EPOCHS A2 000 K. LAYIZREEFR TN
LW SEIGAE S AP, tHE 2 RMSE, 45
WE 9,
100 y=0.986 9 x+0.598 5, 2=0.867 4, RMSE=4.81
i +*
4 *
= 80|
R
ﬁgﬁﬁ 60| * *
z
40 : : ‘
40 60 80 100
T £ S B8 E
12071 —07743 x+18.721, =0.8698, RMSE=4.77
=@ 100
i_UE
% 80
ig 60
40 T T 1
40 60 80 100

WL Seg0{E
8 RRIB/ARST-HIER ANN ERING ST R
Fig. 8 Training and forecast results of ANN model with

taste & component and antibacterial rate

100 y=0.948 1 x+4.030 8, »=0.929 6, RMSE=3.54
oo
m 80
=
&
@ 60
40 T T T T 1
50 60 70 80 90 100
T4 S50 E
1007 ,=0.864 2 x+11.12, *=0.9144, RMSE=3.96
i
Eiy
=
o)
40 T T T T ]
50 60 70 80 90 100

IR A
9 BE/MKIE/RLT-IERE ANN RE)IZS5FNER
Fig. 9 Training and forecast results of ANN model with

color & taste & component and antibacterial rate

2.6.11 ANN AL R KU EAR
ANN F R )| 2R84 5 T AL 1) 2 F1 RMSE i/,
SER RO B WRIE S R RS — AN
b SN R E . ANN AL, I ZR8E AT 4

(1) %54%, RMSE %imr, i 4% 1 RORAME

MORHB . HRE S R PR 2 MR bR A A
ERGMIE 2 ANN B8, SR 2 (EA BTt
%,mmEﬁ%T%,ﬁwAwwﬁEWW%ﬂﬁ
WEe A s . (LR, Wid 55y 3 #iie
%W%Q%%%WaiLiAmqﬁﬂw,ﬁﬂ%
AR E (7=0.92), RMSE MBS FF%, P8
LLWANNEEWW%ﬁﬁ@ EIIRAT . XS R
73 Ut B 22 Bl bR AH 25 G BE R K3 s 2 1) ToU0)

71, PoRB. BRIBS RS 3 Fiiads 2 MR B
HAN, 3 FhFEFRAHSE G BRI AR Hb T A S0 B
2, WHE 10,

81 OFiJi4E RMSE
7 W% 4 RMSE
26
=
B
T,
< m B
I 4 2
0.90- WS4 2
" ]
2 0.80-
3 ]
X 0.70-
0.60- .

Bita,
5%
i, &R
P& RSy
WA &Sy

P

PR &IRIE & R

10 N[5 ANN 28 12 §1 RMSE L3S
Fig. 10 Comparison of r* and RMSE for different ANN

models
3 Thig

AWETEH 4 HP= Yo R KR, 25 1 IR
LIS B, 5 2 IRAEAL S B IR S 3 IRalAL
JE I, AR S R — 2B P R 20
. 4 HEERPSENZERER, ARSI
PIA BRI 204k, S5 H I R 7> B i &
A{EL A 34 i s o 0 5 R B A1 0 R

SR EIRET 2 HIRBU IR R R T s 2 4.
e irbl bseie g R, kWﬁAhﬂ%mmlﬁ
RIFRA A R BRI, W
ﬁéﬁﬂ%%%ﬁ%%m%ﬁmﬁ%amﬁiﬂ,
FRASE F PR Bl (0 5 B e AR B . PRI B
SR B VR AN BE B4l LA — Ry AR TR
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