20244512 A $55% %243  Chinese Traditional and Herbal Drugs 2024 December Vol. 55 No. 24 * 8311 -
i3

[ ] %— —k [ J
ETHZRPAHHFAURIZAGIVR, B & R R

XERFG L2 EER, @, X R FERES B AL, RRET, AdRE LY
L VLVE R EEZ RS IR 27 BOE HE i St =, VI7E M E 330004

2. G AZJTPART Zt ] & E E A=, TP BEA 330004

3. VL ARt ERRAFT 0, YIF FME 330029

B . PR BB AT EILR T, ERTFERSERE, WERE L 28R, BT, AR
ZRRERBR M ACH A RENRIFI8E, RARFRRE Bim T RS BRI IR e 1, IF BRI AL 4 R RLE AN
Writh & A AT, FRZ R AW E A e SEZMk. BVE. BT H AT AR SRR R 2 R R B A A
FUMBR, SFEPATEALE QRS B BIRUR” S, FULE@ P 2R 5 1A e e, 2aeth
PR, g2 iE & e, B R A SR RA TG HER 5 MU S A0 R R IRE) 77, PRkt x4k
TR IR RIEAAERIRS, 4553 FE 5 (process analysis technology, PAT). NTLFHRE. FaE. WM EHH AR,
JRBH T BRI ARR R RiaYy, DU yh gy & — b R R S % .

KHER: Y HeE HERGE WO TEOR: WEEW: N TRRE: HoRE

RESES: R283 MEFRERD: A XERS: 0253 -2670(2024)24 - 8311 - 10

DOI: 10.7501/5.issn.0253-2670.2024.24.001

Current situation, problems and development strategy of digital decoction of
traditional Chinese medicine based on ancient methods

LIU Rongxi® 2, TANG Peiyu', WANG Yinuo!, WU Jun?, LI Zhibiao®>, YANG Ming" %2, ZHU Genhua', WU

Zhengfeng!- 23

1. Key Laboratory of Modern Preparation of Chinese Medicine, Ministry of Education, Jiangxi University of Chinese Medicine,
Nanchang 330004, China

2. National Key Laboratory of Classical Formula for Modern Traditional Chinese Medicine Creation, Nanchang 330004, China

3. Jiangxi Traditional Chinese Medicine Green Manufacturing Technology Innovation Center, Nanchang 330029, China

Abstract: Ancient decoction of traditional Chinese medicine (TCM) has always been the preferred method to obtain TCM decoction.
With the rapid development of digital information, the problems of complicated ancient decoction process, labor-consuming and large
difference in self-decoction are prominent. The introduction of modern Chinese medicine decoction machine has greatly improved the
efficiency of decoction and the convenience of taking medicine. With the continuous development and research of modern Chinese
medicine intelligent decoction, TCM decoction is also constantly moving towards intelligence, intensification and standardization. At
present, there is no digital connection between TCM decoction and digital ancient TCM decoction theory, which leads to the problems
of “lack of intelligence and lack of self-decision-making” in TCM decoction. Therefore, it is the general trend to establish the digital
and intelligent connection between TCM decoction and ancient TCM decoction theory, and to promote the intelligent and digital
transformation and upgrading of ancient TCM decoction. Data and knowledge are the driving forces for the development of digital

intelligence. Therefore, in view of the bottleneck of digital ancient TCM decoction, combined with process analysis technology (PAT),
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artificial intelligence, database, internet of things and other high-tech, the future development trend of digital ancient TCM decoction

is prospected, in order to provide reference for the further development and research of ancient TCM decoction.

Key words: traditional Chinese medicine; digitalization; ancient decoction; process analysis technology; internet of things; artificial

intelligence; database

2 VR RO R R R A TR P R A R
FIIG PR S B 22 56 48 5 0 H 25 5 5 134T BT 38 S AL
M2, RSP 2GRN EILET % Tl
ERUEAEIRIR LBt 2 8 F LRI, wIHREER AR
P BUFRE RIS BN M) )RR b, BEE A4
RS ZGiR9T, I HLREBLIT M 2 Hh 2 HHIE Bt V6 1Y
5o NARIEJT 7870 20 DA R B i ok,
ES R AT E XN ARETT AR HUE 7 M
PVRFR B AL BE D7V, Wns%eRl. JE T, AR, ph
RN, T TZEFFENFE). BRIZRK, F
24 R 7 U T AV B e AR D AR T AL
R, (HEIENLE AR L “TJ7 — A0 1 e @,
Eb 4n H A1 b 25 8 e B A e AR 4 vh 25 4b 07 B 3R
RFEHAT A R, T2 7 BRI N LA W
SUGHATF LHRAE. Rt anfr gt b 25 ik R E m)
BT A AR T 2 v R 24 7 V2 R = 4 TR
2 A P e R AR A R PR AT R

IR, MEEE BN EER R, B

EAG IR BIE FEI B B AN s . R v 24 s 49k
Bl Brr AR A AT, K RIELEE I,
rh P R TR B S R R BT BRI T IR B R
AP, kg [H SRR OCT i R 2L &A1)
PR ERIE LY R, B E XK P R RNY
WRLT, KRR ARRERRERNL IO 2R PR
R ERIREHE, AWrinss s 245 SEE R R A,
INsEAs E R AR A AT, B E K R AL G A
R B0, SC R 2515 B REerABl.

HHEHHIA, BRANTLERIIKS) W, i
ARt B KEEI R BT HIR (process analysis
technology, PAT) (¥ 2 . N L& RERIPIEL N R4t
kR 2GR BRI A B A B B A B IR R I DR
FIH BT 2 3044 7715 B R 2258 40 77 T% 1k
(R E A R G0t B WA AT I 2R 0F 48 T LA 2
S Ja R ETT R ASCEET N 2 ik A . BAR
B R R DL B A AE T R AT B A 5 R A
PR BIF LR, REHAR K @B, LU T2
TV R A B T B R R T DR A R ARG v S IR
TR IR Z 2 G 2R M — 2 ZS% .

%:l

an)> o

1 PAREMFRIK

b7l K25l bl e R P A S AWV R 25
WEEPHILH B, EEAWMT b g7 15
FIBLE I 257 T IS, Al EEXE A
PRZE AT IR EE , 75 & o BRARIETE A 1 75 2200,
111 R 25 R R — EAR i T 25 R ik s
%, FEPERE I LA, KITRATES PR
HHR AR e, RN A L™, /i
AR RGN & 2T RS . (B2
Wt A 15 J2 BOAR ve  J BA R A B 25 AR R R 1Y
AWrERE, EIERA L ZER. HERA. ARCE
SR, BN R Z VG ER G h ER 25 BB IR
FR) it 26 0 3 BB RO R I H 3 R 2. A
U, PEEERAE R R BT R TN
IR A A

EREILE VT &/ N -2 i i AR Rl o el
Fro EVEACEEAE P EGHIE, XEIZES AL K
FE, RN IR SE A E, JERL 5
T S AR R R R SR R B A A
WK, AT R L, AR
2575 M BRI AT DT MR, KR
LA REBEITE. (AREHNH) H: “ UK
n¥y, BAITERE, Binink, TRTZE )IFIE R,
IR, KARIRSE, MZGIRTEL” 161, (PR
W) Iz PSR BRI, AGZBEA &
P, REEFAFER, KRELPE, HWEEBRA,
BLEGL L I600, TRl AR Ak R 3 T
PR ER IS, RIAEA L™ E, kR e se
BRI PRI AT A e 538, i A BR 2422 50,
WZE 2 SETRAR, PRGERSE Nl B0 T2 4 L
RIKRE S IREIRIR S KRR B RE B
], DLRAFIREGEEAT 72 e, JFHRZH
HZEA, fEARELZNS%. Wk 1 s,

BRI R 24 R R I PR 1 P P A AR BT
JHEAMNE . TobrifE. BALHSTRAESEIL S, 2
HATRIZ R, B2 B2 AR T4 Al
BEIRM & AT Sk hERAREHEIRM R



20244512 A $55% %243  Chinese Traditional and Herbal Drugs 2024 December Vol. 55 No. 24 * 8313 -
i3

F1 HEREREHEREM

Table 1 Theoretical basis of ancient decoction of traditional Chinese medicine
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Fig. 2 Key technology of ancient decoction digitization

ARG EEA R, AT EN SRR 55 B
BAGHI, BT O E B i KR
PEBTUE, XONEERL. . FE. KRR PR
RS B IR AL T HORSCRE, i K A i e — I
KT AR GE TR, R 3 2 AR AL AT
B3, WHAEREITE D IS M IR 251 A
RUSOSLFRRE R, RIS & SOk BRI B,
HoA s AR O, AL 7 — MR RN B
YRR e TEMERE R . SCEREE I B e, 28l
PEfE B A, FAsr. B TRR, RARKRE
AR A . wT LA 128 (R S S ) DASE s ot vk
R (5 B S BUCHT 2 e & B REAL BRI e kS, 3
BB R A UL . B EGHE I SRR AR T,
RE T RB LR, EhTok=Zg—briE, R
HERE S AT R B B 7K, ARy A
FIbrdElR ZR o BRI ATE M . N TR RE. Xk
B, AT EURACEORTR, PR EEIEYE KRR AT E i
B R 25T BT AEGE, TN R, B
XERBESCORBEATE A, R R A (i i, 8K
i AT R REVLEC, T K P R 25T L R
B A,

3.1.2 FIAEMERWES AL T2y kR A
SR EESRIE TR A Tr . S P EARHE
WA 5 BT AR R AL T LA R SCRRIC 2. KBRS 5
AIEME R MRARTER R RIS, sz
BHEMSEE R, DU 2 TR B0 fic#im
MRIFAGE S, FABEFEAT R, X



8316 °

* —?- ﬁ 20245512 A $55% %243  Chinese Traditional and Herbal Drugs 2024 December Vol. 55 No. 24

M A5 BRI, VA RLAZ T AR, R T
THE A Gt — OB B AL, AT — AR
EVE AR AE R ZG (5 EEERS) X B E RO AP 2
PR )l PR = S 9 B R, e ar 7 RS B
Pa e, FNEE, U5 R4 844 5 44 FR el o
BEEIRRZIR B FRIEAT RN, FFBeih rAR PR
A7 A5 BT R, SCBUEUR 07 0748 5 1
KR . FERSCHR. TR E B, WA
IR IC R . N TR BESEHOAR, FEREI 18] A i
N7 (R HCHE P BE R 2R T G R R S ., R
JeR B AT S S A . IR AT SIS K AR
JAE DG B S Bk, ST AL SR RS B
>, ORUERGE B b Bl (10 B 7 FRACR BT,

313 HiAEfE AR ARG mE RS B 8EE R
LR T RS NIRRT R . B e P
ARG MABE LZHEE . MR E. &
TERT B PR T st A A T I T . B PEE
ZHFIERIA 5 PO B AR AL 7 AR COCRR L7455
WHK P EERAGR, W EERARERTZE
BARGE BT Loy 3 RO RIE B T4
ZIURAL RS IE L, AT RS A D s ARG
ThReEIf 7 BUEHNE. MO @A
BEE: rafk. FRER. FtEaYicg: O
RIS KAER/N BFREL, IKE . Rk
YO REE . B RS ARG T BB, St
Ha g S, BRAEME GRS, BRI 72K
SE B CEILHATI A 2544 Bl RAE IR PR
HAERBFHRAEED B WRAFEIRE, T3
e ARASE PR RUIRIRCTT R SRR IR IR (S, S
SEEEHE R, RIERGH LTI A
TEHHE R OFRFRRTEX, 2RI A
X @Bz, WRIEPFTEYOTRE, SR
PO B A — I TERN, f XM JeR. J5 T I
Fio BHRESRICEJE T RO R @RI, R
U PERT, ERAFRIRIER A, @KE, R
TR P BUK RS BUCE . BRI A
PABAN TR T3 25 AF T B AR I 8] ) 28 O B R 1 5 T
IKEE @K%, 3 SCRAECK, KI5 7 ER %
¥ @A), FUE AR A 23 sk BT
I RIASCK BT RS 6], @, BriZyil, 132
B NAZ, SROERTREAS B I I AR e N 12
F, AT X SR B E R HE . a2, %
AR BRI BB N LR A%

JRAS Z R PIEAE N 2%, SEBLRE L i, s R
BRI,
32 AIERREREAEFR

N T2 g2 — PO N8 e 4t 07 U 2
AR, BT RN R AT N, SEILLA I EE
fift. HEREL, RN BEN. N TGRSR EE
W VE 22 B Ak fE,  H E S M2 Wit T SR 1
FIHERATE, N TR RE5#r 32 Zo@ad AR A s %
LB A s, B A R T VT UE SR R AN A
BeAR AL S5 & HoA G — AR, g R B nE
o W FITEBS, (R AT 5 AR A 2 S ML 2
SN AR RS A OCEAR AT HERE 2 2, R
BB EEREMERESSTE. thz 3 EHREN
I FRAMEA T DL S L A8 7 ) B AT A
FREEFEE I FE AT ROR SEI 34715 B R A [ R
321 Wlasso) GRSV 07
ERE N 972 B K B i AR 4 BCE A R 0
EZ—, HERAVE BT LU AL B T I R R SR
IR, ALas 2 S HR AT LS Bl 2 3 SOdt A5 4 1= 22 4
P Ao, HLas 2= 2] RO TR AU, W B
MIRZERE T AMEALERST . tHENU B2, LT
B AR RS TN A, B ATt Do pLds
SOINH T AR S . G E T YOk
R EVETTEE IR 5 ) Bk, TR 25 At Ty
SRR, R e T VAR T R AR AR i — D R Tl
WZPFNE LR — AN S, HFEET B S n 254K
IR G 2 I FIEMYS G, MR E TR
S BTN Be ST R AER R ER AL T — AN BRI,
PR 2R 25 IR, A S — e R L RARAE T
VAR A T, — 7, AT gl N R
WA RS SENLER 22 ) 50k, R ARTIER, &
SEAORHIHIE B 1A, AT E SR,
[, IR B2 44 T7 BN B 25 R R T
I PR FR 24 AT FH B AN ek . AL 2 ) B A — g
g2 5k s) 7 EEEN, AURyEE
TR i A S BRI T b, DARE . B [A]
MABONINAZ &, TER T ARBPLES S Hi%,
It LAAH G SI2 5 H0 40 ook $2 B 7 B R0 Sy o ik
AT AR, T 8 DX 458 i o i Iy S A 1Y) A AR
B, ZBEFTUESE T N T 4% Cartificial neural
network, ANN) A5HY 2 fff 5 AN AU B B[] 0% 71
T 7 A B O A ) B R A Ty B AR 4
(PVEEAR T B, R, HLas 2% ) AN R O



* —?- ﬁ 20245512 A $55% %243  Chinese Traditional and Herbal Drugs 2024 December Vol. 55 No. 24

* 8317 -

PR, AMLBERE XS RN R, BT ES
HOdAT @ 0E, IR T2, ILReX SCBR bR &
BT, TR L.
322 WEYS] SEGEHESIHE, WY
HER RN LT EZ R AR, " LLE
BRI IRFEDS) o VR 2 2 2] FE IR 2 ek b T
SV Ve T B N U SO 1 €1 Tk ot S
W T BT A AR B IG R 2 W ST 2GR T A
D3 o AL R R 24 TR ST R R B 5 2T AT
FARD, I, g5 BT U R BE 2 )i 5T AE N
2%, N Dai S5 7 S M E SRE 5 A3
(natural language processing, NLP) £ AKX} E&5 #4140
AT, R 4 B TIREE 2 NLP M
ZEIeK, BEATHAETAL, SEEHTAH ORI SOA,
st FH U A8 YRR JiE 2 3] SR 0 SCAR 14Ty
K, VSEHLEBNZII H . 2 A mE i 8o
FE, —Jrifidag ih e BEE, S—Jih, kA
TIARHEF ISR, Holls PE AT EE B, KB
5 R R IR FE2: 2TRT NLP AR SCARE AT $2HL
33, DLSEBRIEA RIS E B H AR, A5
FEth T R TR EE IR ST 2, R en Yy
IR REAE AN, FE A S ] ), 3
o, ST R R AL ST, 7R
By rh 25k R I SEbrag A b, RIS Tl
IRINETT, M REMEZESR, tan, FRe. R
BLOWE TR, BT 2 R R R
A E. Sioh, AR T 251 Ab B S N g
SR B2 21 071k, T 290 B e S m] AR
AU E S, JF BB I LA AFRRK
JEYEAE, T X 2yEA RIS [ e e, T
RIZ 72180 NLP 3248, UE A A R bric A7 B T4
BX 7y A — BRSO I 2 2R e, K —25%)
HIZ A HEA RS B 2 AR AT DL i B AR Y
RELS, Kzt Fo 1 X 2 vh 24 A5 B s It A =
Rz, tehn, 7Efeefb “HiEmE” rsdE
R R 2T, FTRESN N B 5 AR SR N
T EA T, B AIRIER AR L, T A
PEAE, BT AER S X 2 T R AR A B .
3.3 IESTRA

PAT KU RERT I Hro e, Bl 70 s
AR, OFEREES ELIMGE. RA0O6E. fig
TR GG RR X 24 1) ) AR 7 AN AT A SR B
TEPRBEAT SEIS W ML AL, I DL RS

S S), AT IE IS S A 1S BRI FRR A B )
JBYERSFERE S H, RIS 45 & B0 SR Bh B0t 5%
B TRPR AT EE . R, DASEEIN R
B ST BN S e, e AR E T, B
iy B 45 B I AR R 5 B IR BE TR ST AR AL, SREURSE
DR, AT SEREET, BRI SR, Rk
SGUIRI IR LA GRS TR, BT — T T
TELR M 2 R B EC SRR I 7V, 1% 07320 A
HEAT S PR AR AT 0ROl S a0 R i 1%
TR 6 0% S SR A A TR0 2 R B R B 77 )RR
TR, R T A R TR LR A, M
TH B A Ta) 72 BT B S AR I ], SISBI AR P () AR
P o XARERE A S 30 A 24 4 B e BB P 4t A 2%
REABE, LARMA-E R e AT 23R E SN S 2
RUHER, MR DGE IR, @3T8
W BhASARRY, FEH T — R FR iR, S
PEFNZE ST SAE N IR A RO JE Bl 45 40 B A2k
REEH I, ORI T T 23RS FE AR
LRUR AL pi A A o REREETEUTIAYN T Hh 241
24 PAT I FUR A S, Jl I Xt o 2451 25 PAT HiR
A S IR 20T, S5 T PAT 5 AN
AR, R S REIAED . RS, R, i
FEFE . RRELOd . AR HT ARXT PAT JCHEHRIA Y
(RREFE S 45 DA AR 2 R BRI R A, R R
TER AR 25 VAR, FEASE: fEdfm
R RIE (S B AVEIE T2 TEREREAS I o DL L
(It AR AT AR, HEAT S W%, FERDRE AR Ak
SENLER 22 SRR B 2 2] S5 N LR Re SRVE B S A
A 2 2 B Y s s ) I AR ) S
HSTMME R IRZ, FIWTRE & S P2k
RIE SRR E . R, Wi 3 s,
34 YIBEMARZ
LA EERE SR Z %
T IR FH 75 22— v [V T  PR E BE R TR, s B
DL A A VR BB A B 25 R R & N e b
VA . YR I B X R AR R s A AR, S
DUE BREIE RIS, eI EATEZEANL
FHRIEN T e H EAES%S, RAEWER RS
F) o AE Y AR AE B e g7 S A T B R R
W, WIERIM RT3 £ BB T R B F R U K,
Forh B B TR H R R B 346 1 G087 R oL St
M2 BRAE, (EFREPERME R R 746
FEEAR. B ARFIYEE M K455 294 FER



* 8318 « * —?- ﬁ 20245512 A $55% %243  Chinese Traditional and Herbal Drugs 2024 December Vol. 55 No. 24

SR

SR .
AN RA & Bl e

HRTZ R AT

8
& o
R e
SR 25 i) R ) SIS T

HOLBIL R AR, Eg%gﬁﬁﬁgézﬁﬁ

FPHR e W2k

R L

IREENLES 24 1 8 N LR S
SEAMAEAL P2 2 B R

B3 IRESTRAXEILRT
Fig.3 Key links in process analytical technology

SR RAE H BT A IR B N 2908 BSGERERS . 57
e, MHAZ MR, PR, €l
BRZWE R RE G TEEBOR. AMEEAA
PIERI 2L, B2 T IR 2 e i) FH 2400 T 28R A 24
LA WL, (EIBRI SR AE 254 2 A 25U
LA FEREL D o A7 E A IXBBEROR, AN
SEENAFREWARR, FOR(E S RIER 2T
R I BRI RERE, HEE M T R  A
R LEEERG, MR EM SRRt 22T
FEMBORSHE, HEGAMEERMM TG, X2
B AR H1E BT N R L IR,
PRIV BB AT 58 =77 SEIF IRIE,  DASR A
F R AOHERA T, JERES 2 AT NPT REAT 2
B, UL SR BN AR AE, TR U
S, S RO, Kk, WS
ARGt FBHANERERTHERE ARG SRR
BOR LK, SCIUE R, SN X R AL AT
BRET R 12
4 RESRE

TR 25121 3 BT BRI bR, STIL-T 8
5B A R 25 ) R A H B B AR, SR B
B2 R AL, ARt 7 IR0, v vl
B SEIE R AR RO A KR I A STk
o ARG AAAE — R EA R, T
BN T REROAR 5 25 il 3& b R 45 5 97l K e
s SR, RIS 65 BAKT A ik
i, NHMESIPZE RS, SEELh 25 A R
B 25 G AT S B BB T AR . R
] o 24 25 7 U e AL . B RS R IR B A T
#, KRR, P, HESHT. Bl

BARHATIRE MG

2GR RO O R A R A N A
W, AR B AR RHAGRE A TR R
Pl ASCHTHERN Pk Ras 5 R
AUV 58—, BdRPENEL, e
B2 {5 BB S M) iz . Hr, PR
Wl PEAE IR PR 25 S EURER A 2 1) (228, fie it
T BR 2518 K 5 TR R B R AR I, i
HEATIARNIRE, CEMI T IR, 41
R 28 3, e RIORSRIE R AL R, BE
BT AR 2 ic i, 29I, B2 B
PRI 5 & P AT AL R 25104, DL B0 & BE 1
MAhZGRCTT . PR Ly, T AR
FRCYIEE . T ZGRTA 25 R DN R DA S o
LY NP I 25 BEN LA BT 7E R Hidls ). T
E HR 24 v 3 B A 3 T 5 e v 24 R T 7 44 A
Joxk 2 H 24 v 35 R T 2 e R O /b A
RIS % IR E S, PRI bl gk
RUAON TR EHRE I, R e At TR BT A i 2
fifie 55—, ANLEBEMIGIN, NLEREALIEZH
FEEEREERIER, Rl Tk, BURES
SR AN T E AR A iR
P73 BT AT 1 SRt JR el AL B AR B2
SERTERIZE. . 2IriseR, 2l
B WA Tr . A HELEPHER RS TR KRR
W7, RAMRAERIE T MR T, ot
S0 o RN S TN RS i e S R A
HNEAEEE RS B, RS THER, ik
FERTEIER, OFF ARG LA
B8 OGTE AE LA IS IZHT N AR B 250



* —?- ﬁ 20245512 A $55% %243  Chinese Traditional and Herbal Drugs 2024 December Vol. 55 No. 24

* 8319 -

AR = R, AT SN FR bR Aer ] S 280 e At
FEH 2 IR R A PR O B RA3  RE AR AR AT
B, AW e A AL I R T AR o B
BEAY, DS I R BT B AR A () SR iGN 5 4%, AE
2GR AR T, RERE B A R T & TR
(RS e Ak, SRIUR A, SCF T, e R
Zrio HN, PERNRGEHINEE, fetib B
AR S B SRR . N TR B AE ot
RG] PG BRI = EBCRTH, EXI
A RS DR ot — ELAE AR AR A o R T D B Y A
BERBE RIS, PR 5] AAMAT LUK K & )
i ERE G BT @GR, Rftes. 1
g5 BREHIIRSS, IEW LAGE & & IALRES . FEAK
WA BRE A 5 RE S B RGEHRAE i,
SEIL AR B BRI, A4, Ab3. dr R,
DL R A AR TR 25 R B R, TR
VERLEAG BN A0 B oAk, SEI i
2 VERT B R BB . (5 BAHELORER. RUA
TRt
ZE BT, SRR R AU 25
HILRE PR 3807 A A e R RIS A BT 10 7 R A%
B AR, SRR G R 2 SRS B AKR
B, MRAER PR AR, JEHES) TR 2 kR
HOBTRRE, It 28 AR R AR
FBAR ALY EAREEAZFR
S 3k
[1] KBRS, FLAFEFENFEEmME RSN [J]. 1R
A HLHIZY, 2023, 16(14): 178-181.
[21 #HZas, XIAR, RemhEy, &5 BRI gy IR G HCR
W RS0 KR [7]. 52y, 2024, 55(1): 1-11.
[3] rrdhrdde, 845500 TR b R 245 K B R R I
L [N]. AR H#R, 2019-10-27(001).

[4] MM, Bk, g, % PRGN TR GER IR
R ARG AR (1] R ES R E, 2020,

35(11): 5384-5389.

[6] S¥rr, kR, HHEAE, 5 RITGAIREEF A
PREZEPETM: (7). HHBEEZ, 2014, 21(14): 78-79.

[6] M -Z=HtE. ATHH [M]. dbai: L33, 2019: 94-
99.

[71 ¥« HRMRE. PR, ESERIE M), dbat: &
] A 2 24 AL, 2008: 43-44.

[8] HH - =Wy, g, XLKEE. REHNHE: B
BEEAR [M]. 4 i, dbET: 45 iR, 2011: 43.

[9] JC - fasrpRiE HARME HEAH0T M) dbat AR
A AR AL, 2006: 14.

[11]

[12]

[13]

[14]

[15]

[16]

[17]

[18]

[19]

[20]

[21]

[22]

[23]

[24]

[25]

[26]

[27]

[28]

[29]

25 M]. dbgt: R EE HARAL, 2009: 21-22.

Juse, B, ER, % 1S RE A GRIIEIRE
FEIURIAE S b [J]. WoRFESREEZ, 2016, 12(2): 1-3.
fKCHE, BEEE. T1I2EE P A A ERENRES 5
0. IRRAEAZ2E, 2022, 15(17): 147-150.
Tk, TRERER. B AT 2GS0 g 25 B T2
i (1], HERN PAFE R, 2005, 25(5): 57-58.
Wi, R, BRI, F PAE T ESRE S
R SIS [3]. BRHEEZY, 2022, 42(3): 56-61.
Tk, PATENSESG TN 3] s
[, 2013, 29(5): 39.

INE, TR K. P2 A R M 5
[7]. FEZGE I E, 2022, 30(14): 146-148.

HARSP. AR, S 21T RERE B B 2019
IR 24T 0 Bl A R T R AR IR AE SR Th A I [T].
E BB, 2020, 37(1): 10-11.

P AT, TRBRLE. BU AA kR R 2 AR RO T R R
[7]. dbagHhBE2h, 2023, 42(5): 464-466.

LR, 28, BLE, & B Tal4 s
HET BT REZRATR [J]. DUE BRHE,
2023, 7(5): 98-101.

F25J5, FEW. (GER) K (SEE) R
BINEDEIRIL (3], WL PEEZ, 2022, 54(5): 68-70.
MR T, Xy, 2208, 55 AN TR GER AR P
525 BReb i s B [1]. PAERE R E, 2019,
34(2): 448-451.

A BEelks), Rt Ry AF LR I P ER
e ph, 2023(8): 37-38.

WAL, L. FEAEB TR ] AR’
17, 2020(15): 162-164.

SRANEN, EiEEE, 24, & PRV RES E
W) MR EEZS, 2021, 16(2): 346-350.
R LR RHE A R A E. — R 2RO 5 A e
fizh. RN S5 HIE R4 CN202120927283. X [P].
2022-01-18.

A AEFERE (B A EFIGEIREE 25 RT). 8y
MIEAKREME TS TN LA &
CN202011138313. 5 [P]. 2021-02-05.

Aung Y Y M, Wong D C S, Ting D S W. The promise of
artificial intelligence: A review of the opportunities and
challenges of artificial intelligence in healthcare [J]. Br
Med Bull, 2021, 139(1): 4-15.

BIE K, BOEZ. T AMEIE 4T 1 o 25 $R B
FRL SR (0], Y6k SEGE, 2013, 30(5): 2418-2423.
XAk, BOEZE. AR REEL LSS EA R
ST RS HE [J]. e AT, 2017, 37(2):
497-502.



© 8320 -

* * ﬁ 20245512 A $55% %243  Chinese Traditional and Herbal Drugs 2024 December Vol. 55 No. 24

(30]

[31]

(32]

[33]

(34]

(35]

[36]

(37]

(38]

[39]

[40]

[41]

[42]

[43]

[44]

FIBAR . BT UL LA TS BOR 1 vh 24 1) 2 T 2 2% 5 A
Wi VEEF [D]. R REEHERZ R, 2021,

Arden N S, Fisher A C, Tyner K, et al. Industry 4.0 for
pharmaceutical manufacturing: Preparing for the smart
factories of the future [J]. Int J Pharm, 2021, 602: 120554.
KMk, AERA, FORISF. B B BORAE Hh B 2 AU 8L
PUR [I]. AP EE 45 A O i IR A &, 2016, 14(14):
1628-1630.

AR, BN, ST, B2 R SO B
BEWASEE [J]. PEIEZFH, 2018, 15(7):
119-122.

WHMEES. 2GRV RO R R R S AT (D). )
M BRI KA, 2022.

Toph, B PRFU Python 1B 5 NI du i) AR
RIS [0 By BoR 5 R, 2022, 40(10): 85-87.
R, XxE, FLALT, & B ERE R E A H
EOTEMETT (7). THEAUGE, 2022, 39(7): 362-365.
A B b0 B e R RS R B R B [T].
B3R, 2021, 50(11): 25-27.

Wang Y L, Shi X M, Li L, et al. The impact of artificial
intelligence on traditional Chinese medicine [J]. Am J Chin
Med, 2021, 49(6): 1297-1314.

Arji G, Safdari R, Rezaeizadeh H, ef al. A systematic
literature review and classification of knowledge
discovery in traditional medicine [J]. Comput Methods
Programs Biomed, 2019, 168: 39-57.

Iancu A, Leb I, Prokosch H U, et al. Machine learning in
medication prescription: A systematic review [J]. Int J Med
Inform, 2023, 180: 105241.

Rodriguez-Fernandez R, Fernandez-Gémez A, Mejuto J C,
et al. Modelling polyphenol extraction through ultrasound-
assisted extraction by machine learning in Olea europaea
leaves [J]. Foods, 2023, 12(24): 4483.

Dai HJ, Su C H, Lee Y Q, ef al. Deep learning-based
natural language processing for screening psychiatric
patients [J]. Front Psychiatry, 2020, 11: 533949.

Anzabi Zadeh S, Street W N, Thomas B W. Optimizing
warfarin dosing using deep reinforcement learning [J]. J
Biomed Inform, 2023, 137: 104267.

Gan Q W, Hu M K, Peterson K S, et al. A deep learning
approach for medication disposition and corresponding
attributes extraction [J]. J Biomed Inform, 2023, 143:
104391.

[45]

[46]

[47]

[48]

[49]

[50]

[51]

[52]

[53]

[54]

[58]

[56]

KRIE, LK, MEE, & DR N EORTE T 2liE Tolk
IR [J]. HEFR 2G4, 2024, 49(9): 2299-2307.
MRk, BhEW, SGEk, & RAZAAMIRIEL
M2 RESRBURATBRCHR AR AR [, T EEHAE
&, 2022(9): 85-86.

REMLET, oKim, w0, 55 o2l 2 A R s
RS MR (7). PEY 2, 2023, 48(1):
22-29.

Mavrogiorgou A, Kiourtis A, Perakis K, et al. 1oT in
healthcare: Achieving interoperability of high-quality data
acquired by IoT medical devices [J]. Sensors, 2019, 19(9):
1978.

So K H, Ting C W, Lee C P, et al. Medication management
service for old age homes in Hong Kong using information
technology, automation technology, and the Internet of
Things: Pre-post interventional study [J]. JMIR Med
Inform, 2021, 9(2): €24280.

%R, XZEE, W, F ETXEES NBIOT
BRI B e 244 SR R IE I R g B SR (D).
i 2 2, 2020, 45(17): 4267-4272.

FE, B, Brf, & b RREn kRS RE
[7]. "FEEZ SR, 2022, 28(3): 37-39.

Yang D Q, Zhu Z, Yao Q, et al. ccTCM: A quantitative
component and compound platform for promoting the
research of traditional Chinese medicine [J].
Struct Biotechnol J, 2023, 21: 5807-5817.

Li L, Yang L L, Yang L Q, et al. Network pharmacology:

Comput

A Dbright guiding light on the way to explore the
personalized precise medication of traditional Chinese
medicine [J]. Chin Med, 2023, 18(1): 146.
Liao B S, HuHY, Xiao S M, et al. Global Pharmacopoeia
Genome Database is an integrated and mineable genomic
database for traditional medicines derived from eight
international pharmacopoeias [J]. Sci China Life Sci, 2022,
65(4): 809-817.
Zhang Y Q, Li X, Shi Y L, et al. ETCM v2.0: An update
with comprehensive resource and rich annotations for
traditional Chinese medicine [J]. Acta Pharm Sin B, 2023,
13(6): 2559-2571.
An D, Zhang L, Liu Z, et al. Advances in infrared
spectroscopy and hyperspectral imaging combined with
artificial intelligence for the detection of cereals quality
[J]. Crit Rev Food Sci Nutr, 2023, 63(29): 9766-9796.
[Friesmit £ AF]



