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ETRIEE S BR T ITEMR EEBHE MR MEEERNZESTZ
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i E: BW MEEEAEGRELZ. FE BT LGYHIERRK, DS TR, SRR, SEE. S8F. 55
BURTR. EARTR. 20, KR MYS &0, RAMBBUEL G E RS (analytic hierarchy process, AHP) iHHE
GVESy, FEETNE . [RIEA] A8 A6 8 PR B, SRR 443 (back propagation, BP) #HER M4 TR et
LTZBH, HHAT L ZHAE. &R IR0 TH L 11 98 I AR 280 L2 A B & 20%, RIfg 100 kg thBd A, FI#M 20kg,
[l 1h, 7] 8h, IEARRIEHEEGWS TENHTE 20%, [EjE 4h, 7#] 8h; BP M MEHEAIL K REEH TZ
N 20%, Ll 4h, ZH] 7.5h. BP IR AL T 2L E &0 e, N 97.0078, STRINME 96.358 6 Eifkik, 1E
RIS T I iR L SERR R AT/ HE R, BP A ML L2 T B L, HIMEREE 5. Wi pRE
M 2085 100 kg tLBEN, FHBEE 20 kg, [E 4 h, 26 7.5h. 4518 @SZA0E DTN T 2R AT AT, 15 200 5
AR, B A T2 SR TR .
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Optimization of processing technology of wine-steamed Corni Fructus based on
entropy method combined with analytic hierarchy process and BP neural
network

QIAN Yi-jie, PI Wen-xia, ZHU Guang-fei, PENG Mei-mei, XU Jin-ling, MAO Chun-qin, LU Tu-lin
College of Pharmacy, Nanjing University of Chinese Medicine, Nanjing 210023, China

Abstract: Objective To optimize the best wine-steaming way of Corni Fructus. Methods Based on the Lo(3%) orthogonal
experiment, the contents of gallic acid, 5-hydroxymethyl-2-furaldehyde, morroniside, loganin, oleanolic acid, ursolic acid,
polysaccharides, and water-soluble extracts were used as indicators. Entropy method combined with analytic hierarchy process (AHP)
was employed to calculate the comprehensive score and investigate the influence of the amount of rice wine, moistening time, and
steaming time on the quality of Corni Fructus, the best wine-steaming process of Corni Fructus was optimized by BP neural network
and finally, the processing verification was carried out. Results The best processing method of wine-steamed Corni Fructus selected
by orthogonal experiment was adding 20% rice wine (using 20 kg of rice wine for every 100 kg of Corni Fructus), moistening for 1 h
until the wine was exhausted, steaming for 8 h, taking it out and drying it. The highest composite score of orthogonal experiment was
adding 20% rice wine, moistening for 4 h, and steaming for 8 h. The best processing technology optimized by BP neural network model
was adding 20% rice wine, moistening for 4 h, and steaming for 7.5 h. The actual composite score (97.007 8) of the BP neural network
was the highest, which was close to the predicted value of 96.358 6. The actual composite score of the best process screened by the
orthogonal experiment ranked second. The BP neural network optimization process was better than the orthogonal screening process
and the forecast result was stable and reliable. The best processing method of wine-steamed Corni Fructus was using 20 kg of rice

wine for every 100 kg of Corni Fructus, moisturizing for 4 h, and steaming for 7.5 h. Conclusion The established processing method
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of wine-steamed Corni Fructus is stable and feasible, and the quality of processed products is good, which provides a basis for the

processing research of wine-steamed Corni Fructus.

Key words: wine-steamed Corni Fructus; orthogonal experiment; entropy method; analytic hierarchy process; BP neural network;

gallic acid; 5-hydroxymethyl-2-furaldehyde; morroniside; loganin; oleanolic acid; ursolic acid; polysaccharide; water-soluble extracts

2 85 Ot 28 95 & MW 1L 2K B8 Cornus
officinalis Sieb. et Zucc. TR A . L2 DL
BT (MRAEZR), R4 <A B, AR &
Be”, FEEAR SR CLE PR B . =R 2 HE
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THRZZENG EIRIRE . FHZRS . BRIRA.
T T RV RER . AFHTE . P BT 1
S DS Pk (R E 2500 R4 E % T
2y RE . BRI, WA T2 S8
PR, Ol I TA) S ZE N 1B) R WA, AR %
EWPIL, MRS AR, &R
WA RS Z AT H AT TN A
HI L2 AR CH TS, MU BERESE, Sl
TR PSRRI TEAIBS B R R, A
T2 oy 288 RO VE AT R, ARSI B A Y
TR . S Ff e, LR
BE L BT S-FRHIEMERE (5-hydroxymethyl
furfural, 5-HMF). F-EURER. BERIR. /KIFTER H
Ve BEZ R A RIRESS G, UL KT
VR VTR TTVE s 2108, S et UE S iR e A
T, WABFTER R SRR TV e T B A
Hil LEPL RSk KRR WY& & 28E
BB E TR S-HMF. St Sk, IR
2. RERIR. ZHES R MR, M. W
F7iEE 53T (analytic hierarchy process, AHP)
AR B8 A o S kAT 255 4T 5, RESE 4z TH v
FPA R . RIA{EHE (back propagation, BP)
PRZE 2 BER AN XA 2 To R S 2 I AR PRI 2
PEEATACH, AEREIRNAN 232877 T S AR iz 18
o i, ASLIGLE RS A B, 12/ BP #
L2 280U [ A S AT S0, DAHIO 6 1 B A A
AW T2,

1 XFES5HH
L1 {25
Waters 2695 1= 30GHAH L5, Waters 2489 i

M2E; 78%%; DHG-9140A B e HAIE I 3 XT84,
RS W A IR AF] ; KQ-500B BY 7 i i
Hebl, Blii@EAE s AIRA R H1650-W B &5
A B O, TR A SRR AR KA TR A A
HANGPING FA1104N Bt RF, BRSPS
J”; DKZ-2 RIS AIEIR R KA, iR 2 s
HHBRAF; HWS-24 B MER KR, Lilg—
TERHAA AR AT ;s SHZ-D (1D /KA A=
%, P JEIE 2428 s RE-1602BV-0S2100 %
ek 2 RAL, PR BRI & AR A A ;s DZF-
6090 B B S T4, BB HIEARAF;
T6 Hrit 20 B A e T, AL et Aris AR A
PR STATAH]
1.2 ¥R

SRR E TR (LS C17D10C105977). 5-
HMF (it 5 HI2M9Z61023 ). FFEURE (Hit5
HAO0820KA14). RERR (L5 L03A6Y D), WH L
IR AR AR AR MR SBSET (S
111998-201703). HEk#H (k5 111640-201808) I
A E a2 e i Fe e s AT R (s
170515) W H m 5 A% TUMA R A TR A 540
R R 035 =97.4%; CIEF IR Gk A, 55
AT B 45 1E Merck AR MDA RAF; HR
YN irat. B2k (S 2005042, 7=
F), kAP TFILEANEER], SRR 2%
Bt i S R 22 4 e L2 B R L L2 B R A A 1 L 2 B
C. officinalis Sieb. et Zucc. [fI T AR T, HIT N
CHMACRET, TREE =>15.0% (ERRRDE0, #ricd
R LA A A PR A F]
2 FHiEELE
2.1 EigH. DH%HE. ZRFEFM S-HMF 2=2E
211 k& AR Merck Purospher Star
LP CigkF (250 mmX4.6 mm, 5 um), HsHIHNZ
5-0.05% 5 FR/K VA, TR EEVELFE /T : 0~15 min,
2%~5%ZE; 15~50min, 5%~12%Z.fiE; 50~60
min, 12%~20%Z05; AR E 1 mL/min; AR
30 C; Kl K 0~12min, 220nm; 13~16 min,
280nm; 30~60min, 240nm; HEAER 10ul; JBE
o} b AIRE B E 240 nm K R i B LA 1.
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Fig. 1 HPLC spectrum of mixed reference substances (A)

and Corni Fructus sample (B)

2.1.2 Al SO R 0.2 g 50 HD,
FEERRE, T 50mL HEHERHF, FEN 80%H
¥ 25 mL, FROEFE, AR 45 min, BCHHEGT,
FRRIRE TR, LA 80% FHIEAM R IR I &, S8,
BRAEUEM, B0, i 0.45 pm JERE, EI7E.

2.1.3 O MEAVARE S RS R RRIOE BN I, 4y
SIS B AR TR 1.153 mg/mL. 5-HMF 1.000
mg/mL. ZLi%H 1.068 mg/mL. S£kF 1.180 mg/mL
(P FE A 2 s S R it S S IR &) T
AT 5mL 8, B350 38 & TR 23.06 pg/mL.
5-HMF 50.00 pg/mL. 5<% 106.80 pg/mL 4k
118.00 pg/mL 7R & %] B i BEVE -

214 RMEXRRFLE L “2.1.37 BURA 5T
WAE R EIREE R, BHMRE, TS 5 M=
WP R SRV, 4 “2.1.17 TR JEEGE, DU
EIREONMALER (X0, WEIBINPALFR (V) 2Hilbr
HEMZE, 4 ARG RES AR E TR Y=
1.08 X105 X—4.75X 104, r=0.999 8; 5-HMF Y=
1.25X 105 X—2.29X 105, r=0.999 7; ZiEH Y=
1.94X 107 X—4.73 X 10%, r=0.999 6; Skt Y=
1.97 X107 X—4.90X 10%, r=0.9999; Z&:ulE )5
N 1.44~23.06. 3.13~50.00 6.68~106.80. 7.38~
118.00 pg/mL.

2.1.5 REEREAL BRI OESS RS 5 9)
BEAEHERE 6 IR, #% “2.1.17 TR OIS &EIE, i
SRS BRI THAY, BB TR, S-HMF. g
H. DA IETEAA RSD 70514 1.80%. 1.41%.

1.46%- 1.49%, RIIIHG R E R 1.

2.1.6 EEMRE BUERYE 5 SFEM, FRH
% 6 MR EIAT, 2 “2.1.17 TN G e,
WE T S-HMF. S B & 23 201 RSD
IR 1.11% 1.13%. 1.63%. 0.60%, W J7iEE
SR

2.1.7 FaEtEilE  ALAARER QEZZRE 559)
FERIHIE 02 24 44 8. 124 18+ 24h 435 5E %
Sy Eg g, B EFIR. S-HMF. S, &
ERAFIETHI R RSD 4314 1.11%- 0.79%- 0.84%-
0.91%, FHIHLETAERAE 24 h WALGE

2.1.8  JNFEENACRIRIE  HL 6 4y Sl e 25 R o T
SRS CEZTREE 55D Bk 0.1g, 4Bl
E5RE R AR TR B 0 0 B A A, TR IR “2.1.27
TR 5 2 R i, 4% “2.1.17 TR il ok
PRI, HE TR, 5S-HMFE. ZEiETH . SEEIF
PIIEERICR 2 58 102.1% 103.2%~ 97.4%.
97.6%, RSD 73519 2.2% 2.4%-. 2.5%. 2.5%, ¥
HESR, RUFTEERA RIFIHERTE.

2.1.9 SEME 1% “2.127 TR &SR
TR, 32 FH 3 BT g ST 600 2 0 58 5 B o W TR S
T 4 NS

22 FHHREBMERBRS=NE

2.2.1 SN EiE A Dikma Diamonsil Cis
K (250 mmX4.6 mm, 5pm); I ANFEE- [/K-
VKOR-= 0% (30201 20.05)] (88:12), Z5&
Yeli: AFURE 1 mL/min; #:i5 25 C; KK
210 nm; #EFEE 20 pl; BEBERSE] 25 mins JRAXT
R RS £ L DL 2

222 SRS BUMR 1g (3T 50 B,
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Fig. 2 HPLC spectrum of mixed reference substances (A)

and Corni Fructus sample (B)
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P “2.1.27 WUFHER S A A& AR, AR
2.2.3  WFRE SV o R R BRI RS SRR AT 5
BURES IRAERE T 10mL B, B8 S R
0.974 mg/mL FIFFEL IR 0.980 mg/mL [ I 5 fik
P, U T T i A VR L R SRR IR 58.8
pg/mL. RESRER 155.84 pg/mL VR &% I8 5 BER .
224 LMEXRRFEE I “2.2.37 DUREG N5
BB IR S, BYHRE, K s AN R E
WP IR A, IR €2.2.17 TR RN E, L
JR IR AR R (X0, WEIFUNMNALSR (V) 221
PRdERN 4R, [RIAT7RE 20l N BURER Y=7 353.99
X—1739.54, r=0.999 8, ZkM:JiHIA 3.68~58.80
ug/mL; RERMR Y=2774.74X—1739.54, r=0.9998,
LRPEJERIN 9.74~155.84 pg/mL.

225 MEEERE B RIER (5 5) &S
FE 6 R, 19 BURIRARE R IRIE AR 1) RSD HA
1.93%H1 2.14%, R AHNG % FE R 1 o

22.6 FEEMRLE HS S, FRH% 6 it
AR, F6I] “2.2.17 TURME, FFEURRAIRE
RBR 7201 RSD 70 AN 1.64%H1 1.91%, K
TR EE M R,

227 FEMRE RRER S 9 EhEE
0. 2 4. 8. 12, 18, 24 h 4 S E % oy (o ik g
WA TRIFR, 2 BRI THRIAR () RSD 23 114 1.84%.2.03%,
AR A RATE 24 h WARE

2.2.8  INFEEISCRIRES  HL 6 4 A1 A R AR A
(55) MK 0.5 g, 70 IS A 5 A A Rl & 25 )
MRERAE AT, % “22.27 TR ikl &bk, %
“2.2.17 TUR A S5 AR, SR B AN RE R
()~ IR (TR 43518 98.8% 101.2%, RSD 1
N 2.4%, FKHINEHREYER L.

229 SEIME %2227 WM HI& S,
iEH “2.2.17 TUR AN B AR, Tt E
FHHRIR IR LR & & .

2.3 ZREI[BNE

231 ZHEEEC FHEREIKR 10g, 456 SCHRIRIER)
BAET 20120, 0010 55 95% 4 90 °C /K [HI
2h, EE 2K, WZE, HTIRE O, 1o f%
&K 80 CIlEIR 2h, €, EE 2K, HIF 2 Kk
W, W4EZE 20 mL, I 95% LW E LEEAARR 5L
80%, PREENF A, vKAE I ESR, ik, JiEH
TR HER CEME RS, BUE BT TR,
Fr2iKar, BIfR.

2.3.2  EBERTER A TR R E
(R TC /K 46 2 B RS 50 mg, VERIFE A ZE 50 mL
A . B 3.0 2.5, 2,05 1.5, 1.0, 0.5mL F
SRS, KRS, EARZE 25 mL, BRIEE
X L AR
233 AR B S mg ZHE, KR
HERT 50 mL &, BIASFALR R IE TR
234 ZMEXRFRFE  SESCE AL, G RENE
HIRENT R SIS OEAT IO BRI S, IR R A
B OO, WIEREERRALER (V) hilbridizk, HHT
RPEmIH, BEIH5FE Y=0.010 1 X—0.0139, r=
0.999 2, &5 R EELE 19.92~119.52 ng/mL H
RIFIIZMER R
235 FEEERLE B9 SOAURMER, % iRy
EIEEENE 6 I, 25 R W RO EERT RSD 4 0.10%,
F LA 2 R AT
23.6 EEMRE B9 SHEM, TATHIE 6
AR, MO RE, 45 5 BRI ERER RSD A
1.81%, RFZTIEEGHERL .
237 FeEtEilEg o SONKAE, 1% Eidy
EAEHIA G 04 104 204 40, 60+ 90, 120 min ll5E,
gE LR G REE Y RSD A 0.62%, 2% B AR fh T
7E 120 min P F25E 1 R 1T,
2.3.8  JFEEICRIREE B9 SRS ETR 1 mL,
TINAF [ 22 10 6 2 ot R S VA, 6 3 vkl s
WERE, 25 RINAE R A 98.26%~99.42%, RSD
9 0.44%, 0] WL 7 VA AERR v
239 ZHOEIE HEEDSEMBER, %
“2.3.37 TR EINE Z RS .
24 KAMRHYEENE

Fo (P [E 245 8 2020 AFE R PHE N 2201 32 H A0
SEVET R IRIENE, T8 EOKIEER B )
.
2.5 WEPCE-AHP HEESITES
251 JEBUEHERCE  EBOENRE S FE bR 5 HE
B SRR R SRR AR, B TR MIRALZ: .
EREBR, BN, RPN I DT,
BOE K . & Tfe A il S dn . H— 1k
(YO BEM (S 1HE, BT ERREREE
(W) U516, B 7R, 5-HMF. =i . DA .
FHURER . RRRIR. KIEVER Y. 2B E >
WA 0.174. 0.143. 0.193. 0.108. 0.144. 0.099.
0.083. 0.056.
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FRARARE LA = (SR IME — fe/ME )/ (R KB — e/ MED

n
Yi' =Yyl Z Yy
i-1

n
S=-In(1/n) ) ¥y'In¥;" (¥y"=0 i, lim¥;"In¥; =0)

Wi=1—=S)I(k—%S) Ck AaEa%0
2,52 AHP fENE  JZ RS HERE TR bR T
HERR S — MR ZI A Z IR R, I
P HSRAFFRARIAUEDY, BT E WAL MRS
BREFEFL, WS HRpn AT BT, @A R RN
FRAEEE =S8 E>FHRR=ER R =2 =
Y > A FIE>5-HMF, % HAMFRENT-814
RERE TR S-HMF. ST DA SRR
REIRIR  AKVEYEIR B ZHE AL E 43 7] 2 0.078 9.
0.0263. 0.1842. 0.1842. 0.1316. 0.131 6. 0.1316.
0.131 6. —FEELE (CR) S~ 0 (<0.1), T
FEABLA R, BUE RETEENT, CR BOK, R AHRE
— BBk ZE, CR N 0 RUIHEFERA w4 — k.

ri=1/n Zn: (ajp/ Zn: akp)

k=1

p=1

ap NHAWHEREFRR j SEE p MEEEZH, a/p/Zakp
k=1

AR B —
2.5.3 JBUE-AHP HEE SRS

(1) AL -AHP BUE REH € : RiERI 1 445
b B B BORE RS, B IR B R 4 E A5 B BOR IR,
ERITTAN A A R AR A, ] R el B 2248 A R B HIORE i
/NTIALEE /1N s AHP V2 RE 85 PRI & FO0 A [R] Fi s B
P25, RETE AT DL MR AR S BRHIE, Y
H oA AMA] AR/ AHP SEIA A 0, o ml o
DHAR A F BB E BB . 4% T At B -
AHP EA AN, w,; F 7y 43 5 R EGE S AHP 15
FGAUE 28 % & TR, 5-HMF. i, B4k
. PR, BRI, KRB, ZHENE
ABCESY N 011, 0.03 0.29. 0.16+ 0.15. 0.11.
0.09. 0.06.

n
Ff =rmwil ) rw
=l

(2) EEVF iR #2 F Xt FRELE-AHP &
&g (2 v,
Z=0.11 X 100X (A B TREEEE TR 2R AME)+
0.03 X 100 X (5-HMF & &/5-HMF & &5 K fH)+0.29 X 100 X
GLiEH o B/5IE BN E)+0.16 X 100 X (B &=/

LR I KAE) +0.15 X 100 X (GREUR B/ FF R R & S K
{B)+0.11 X 100 X (& IR/ AE JER & & KE) +0.09 X 100 X
(B8 B3 B & B K E) +0.06 X 100 X (2 5 & &/
ZHES ERNE)

254 JEBGE-AHP FIRTATHESRUE  HREGE . AHP
2 FPRar B R AR IR BUE N SPSS 24.0 it
AT Pearson AHIVEZ T, REBLZEAT AHP A EE I AH
PEREON-0.1, RIRAUFELEF AHP THE LR G VF
SWINEABA AN H 2 MO R E R4
THEE BIZRE VR, I A DR BN BT,
FJ33E4T Speraman SEGAHFNE 73 AT, 85 R BIREAGE
A AHP 2R3 A, MK HREH 0.850, P1H
0.004, K 2 MIERT DA EAR %, PTfR4s Rk
_ﬁo

28 LRTIR, BLE-AHP 18 T RS R
I EA R AAT .

2.6 EXREFIHTRESTERERSH

R —HE I B R 9 fy, B 60 g, 43R
15wt AT HES), (REFEEE PARE, B
BN, TZAMNZAR, BHEME, T 60 CTHE,
FHEE R Z® B, B, e, Bfg. R
[E 2580 ) 2020 FRAGE IR E H EZEKR, HiEil=
EN 20%- 25%- 30%. FET SCHERFN TS, felif 2
h AJEEAEE, MOKE 1. 2. 4h, ZEHR A KRS
JoER 4~8h, ZEHIIHE N 4. 6. 8ho WHIAM)
THEbR S B IR 2, LREWAE R NER 3, T &S
iR WA 4.

TSR EIR, AUBBUEM 25 A VR AP B3
Z5, AHP SR EZXN AR LR EEES .
& DRI AL -AHP 526073 (1) 52 W i 2y 25 1]
IS 18] > 2 P & > el s 1A], defE T2 ABICs, R4
100 kg LI Ba A, FH#EIE 20 kg, FeliE 1h, 7% 8 ho
2.7 BP HEMEEBRR T ZMALI

& Bh Matlab 202 1a B AFEE L A4 #% (BP) i
LSRR, NE TR O A A 7%

x1 EXRERITERKFE
Table 1 Orthogonal factor level

STZ %%
r BINE (A)Y%  RERTE Byh  ZHIEE (C)Yh
1 20 1 4
2 25 2 6
3 30 4 8
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2 BEARFERER
Table 2 Results of indexes of decoction pieces of wine-steamed Corni Fructus
RIS — ﬁ%ﬁﬁ/% - VIDIRERIN
BET]R S-HMF  SEH DERE FERR RRR 2 RkRdw
1 0.142 0293  1.081  0.623 0.053 0.160  47.760 67.006 HBfh, HHEF, MEEES
2 0.159 0314  1.114  0.688 0.047 0.143 55291 66.017 B, HHEF, MEEES
3 0.194 0.642  1.123  0.640 0.054 0.179  50.892 63.671 B, HHEF, MEEES
4 0.163 0450  1.102  0.634 0.050 0.145 53482 66.865 RBh, HNHF, MEEES
5 0.175 0498  1.087  0.574 0.051 0.168  47.074 66.859 Bfh, HHF, MEEES
6 0.137 0265  1.155  0.687 0.043 0.129  48.658 67.564 L, HNF, MEEES
7 0.205 0.553  1.127  0.668 0.045 0.142  47.152 65547 RBfh, HHEF, MEEES
8 0.128 0.165  1.160  0.611 0.053 0.162 47.818 66.935 Hfa, HHE, WMAEEES
9 0.157 0377  1.097  0.656 0.041 0.102  49.668 66.508 Hf, HHE, WMAEEES
&3 fE-AHP EATFTHERER
Table 3 Orthogonal result of entropy method-AHP composite score
VAR IWARES RIS A B C D  WAUELEAIS AHP Z55F EL-AHP Z A5
1 1 1 1 1 82.62 89.82 89.37
2 1 2 2 2 83.99 91.47 90.45
3 1 3 3 3 96.77 9591 96.37
4 2 1 2 3 87.19 91.25 90.75
5 2 2 3 1 89.03 90.51 90.79
6 2 3 1 2 79.56 87.95 87.76
7 3 1 3 2 91.82 91.51 92.59
8 3 2 1 3 79.86 89.85 89.82
9 3 3 2 1 80.27 85.01 85.03
JEBUELE VTS K1 26338 261.63 242.04 251.92
K> 25578 252.88 25145 25537
Ks 25195 256.60 277.62 263.82
R 1143 875 3558 11.90
AHP Zx 5614 K1 27720 27258 267.62 265.34
K> 26971 271.83 267.73 270.93
Ks 26637 268.87 277.93 277.01
R 1083 371 1031 11.67
JEA-AHP & & VF5) K 27619 27271 26695 265.19
K> 26930 271.06 26623 270.80
Ks 26744 269.16 279.75 276.94
R 875 355 1352 1175

I 1], % E B E-AHP 24045, BBlZ 0 O
4, INZRpRE. 2 > RR B WOE BREU AERN G M
2. ¥ 9 HIEAZ B UL — S AT I,
R 9 BRI RIS RS, 8 IR ZE R X
I BEAT A, 9 ZH A T ) £ R 721 <0.628 6,
RY BB . HE] 3-A TR, REARIS

RENE 120, KBRS ISUETERE, BT iRE
B4 0.054 085 K 9 ZH ¥ S IE 5 Pl e 14647 L
(B 3-B), RUATEL AR E T 5

UL 9 AHERAE NIIZREE, 10 LR @B A&AExT
BEVEA T . EIE RS HE L, WE
TP EN 20%~30% B K 2.5%), [eliER ] 1~
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x4 HESH 107 1 A — %J%ﬁ
Table 4 Variance analysis S gﬁ
SORE O TERER BTN AME F 10" x b
WRUELE A 22.563 8 2 1.1205
“vFr B 12.855 8 2 0.638 4 liﬁ 107
C 226.954 8 2 112528 §
D 24.990 6 2 12410 10
A+B+D (i%Z) 604101 6
AHP %5 A 20.5050 2 1.343 7 107
o> B 2.565 4 2 0.168 1 0 ; 5 g
C 233720 2 15315 EAWC i1
D 227115 2 1.488 2 981 B o
A+B+D (R%) 457818 6 R —+— S
JIR-AHP A 14.166 0 2 1.0815
S4B 21039 2 0.1606 il / \
C 385721 2 29447 e
D 23.0260 2 17579 % 90; " ’ q\\
A+B+D(IR%) 392959 6 g
4h CGBK0.5h), ZiIEE 4~8h CGPK 0.5, 86
S BT ST R A, TR R 1 : : : :
x5, PR HER N, S6F0 S TR, 20%5 ]

WP s MEWHEEE (20%~25%), &
PES3 Bl Fel i B TR AT T, & 27.5%~30%, B
HIHER AR, BEVEA P& EnmEin
MHEARIEZ . HEB A RA . b 2 6 )
K, DT 25% MBI EA R T2 &V i e,
27.5%~30% B0l B B A VE A NASHI R 2 o 1 B A
IRAE T 20N 20%, (i 4 h, 7] 7.5 h.

3 BP ML A FEMELIE
Fig. 3 Reliability verification of BP neural network
2.8 TZWiE
JrAIEL BP P22 Gk i) e T2, 158
Rk RETE (ABIC) MmEaitnrLd
(AIB3C3), M| 3 LRI, & IEAREE R IALE 6.
BP M MBI T EE A VF e, 12815

&5 BPHEMEHMITS

Table 5 Prediction score of BP neural network

B A @maﬁ z%ﬁ%uw TN o H A lﬂ:YlﬂHﬂL %%'JH?L TN HH A m“nﬂaﬁ §%UH¢ SRS
/% [a/h JE/h /% [a/h  [E/h /% [E/h [A/hA
1 20 1 40 89.5956| 55 20 4 40 903355 307 30 4 40 86.8510
2 20 1 45 89.5765| 56 20 4 45 901296 308 30 4 45 862595
3 20 1 50 89.5959| 57 20 4 50 90.0412| 309 30 4 50 855589
4 20 1 55 89.6406| 58 20 4 55 903119 310 30 4 55 85.0855
5 20 1 6.0 89.7080| 59 20 4 6.0 909696 311 30 4 6.0 85.0340
6 20 1 6.5 89.7999| 60 20 4 6.5 91.9784| 312 30 4 6.5 854080
7 20 1 7.0 899195 61 20 4 7.0 932998 313 30 4 70  86.1816
8 20 1 75 90.0692| 62 20 4 75 963586 314 30 4 75 873255
9 20 1 8.0 902490| 63 20 4 8.0 948282| 315 30 4 8.0 887327
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Table 6 Verification results of processing
S ‘ ‘ e : A

HETEK  5S-HMF  EinE DEHE FERR BRR 2 RUY

EXmAETLZ 0.212 0.627 1.181 0.935 0.047 0.147 49483  65.551 95.962 5
0.204 0.624 1.173 0.930 0.045 0.139 50.661 65.925
0.202 0.616 1.170 0.929 0.046 0.139 48.356  65.728

EAS R iy 0.200 0.593 1.218 0.882 0.042 0.142 47.304  65.744 934211
0.200 0.592 1.218 0.881 0.042 0.144 46.038  62.620
0.200 0.591 1.224 0.885 0.043 0.140 47.011 64.337

BP &fETZ 0.207 0.533 1.205 0.945 0.046 0.149 55365 67.018 97.007 8
0.206 0.529 1.204 0.944 0.045 0.152 56.129  66.559
0.206 0.526 1.206 0.945 0.043 0.156 54234  66.727

B T EHEL K, SERREATRIE 5% % A1B1C3>BP
FRZE 4% > A1 B3Cs, BP #1458 W 28 S S TN AY: 43 1)
e, ZEH BP MR P48 TR 45 5 R
3 Wie
3.1 BiESG AL

AW TR FH - B K AR R B . TRt
S AR IAT 8 AL =i 2R S e SRR
FEURBRAE 7 el ik, HARVERUN, oy sk
PRI, A i 7L POLE I 7E 1244 2R N PRI 1S n H o
IKHEAEH I 5 A TIBBIBELFR 9 SR, %
R 550 E . DEESE 4 AN ARSI AH
RZR, [FIBTERR PN, AR E et
SETLAIAE pH, IR B 4%, i BR 2as, B
BARMAEIRA R T =% 5 5,
3.2 FEWENFERIBFHIRAIL

M T LER TR E V0 T R IR BT
Gl BB, TR irikss, b, fimE &
TEME, EWEE T ZWPNE, AR
AV LT fe kT 20622, (% B /E i 9
PR ) L 2R S A R

IR Tk s T 2 o o 1L 2 g A 32 B 2 R4 HL
CAINZHFRUE, TETER F IR R IR, £
B B TREA 2R 2GS R, S-HMF X 2k
AR A PR3 R B A s RIE A2, R 5-
HMF 1E8— TN e AR, (BTEZ R M 4 T Bk
MRAL o L2688 Hp 22 e 2 38 BT B R R4 24 BV 12
BT RE B TR R RS T DR R Co UL 1R UL
Jfa(261, HL 55 T S T B[R]0 AR BT U P A 3
Bl EALN . RAEFT AGE JERPT, Bt 5 Dk
. R AABEFERER, S MR

R B P [F) B IS A A 280, Rk, BT 2. £
FeAR 0T B VR R 86 A T 2k B L
AHIE A A 51 HEAN LR IR, VBN R
M EZAKE, s SR ES A, RN
(1) S PP R A A T I S Ak -
33 WFREEEREH T ZSHMAAL

ASZIGHET (R EZG) 2020 FERITR I
B N A LA AT SR, EINHEVEE A
20%~30%. FoJifE I [A] 5 T SCRR A ARl 223K, 7F 2h
ER&EKT, £H1. 2. 4h. FSLREEER,
T 20%, [OilE 2 h, FLR R 5 SN [ 1) 75 il )
) T AR AN B RS BRI, 2%
2. 4, 6. 8. 10h B EEIT =G FILES,
ZEA 0 B RIS TRT A 4 heo LA SCRIR A 26 1) B 1] 1) ¢ £
JEHA 4~8 hi429301, ZE4 Al P i 28 ) R], 4
ARHIFAE AN 4. 6. 8ho HARERH LT IEAMR,
TR EE 40 CHFFERRCREUC, THRITE 12 h,
AFFE SR, 150 CT T 6h 8 60 CT4 5
h B DB RIFFA S PE s O, BN =Ry
INHEEAE T L IE T . AR R 2L EEmW, A
HEHE 60 CTH She ASLIS 5 e ol I E f 25 il IR
BN —IK, I8 SN R 1 fel i B[R] 48 2 ) TR
R &R HE. [EE Egm, 2990w
BT A,
3.4 BP #HEZEMLEHIE A

JRIF) A 45 1 48 R 2 AADL N i R 5080 ) A 38, 1
AL R R IR R 0 R, @i O A4
2145, HENT BP AP o) 2445070 DL S0 55 4
T2, MWIERRSARR R, HnT DABSE F
WETE R R %A1, RS EmAeTm. IR



- 6824 » PED 202111 8 B52% 5228 Chinese Traditional and Herbal Drugs 2021 November Vol. 52 No. 22
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