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Abstract

With its unique advantages, traditional Chinese medicine fermentation technology has been passed
on from ancient times to the present. Modern fermentation technology is closely combined with mi-
crobiology, bioengineering, genetics and other disciplines, which makes the fermentation mechan-
ism mature gradually. The synergistic and attenuating effect of traditional Chinese medicine fermen-
tation is more obvious, which greatly improves the quality of traditional Chinese medicine fermen-
tation. The selection of suitable strain fermentation is the core and premise, and it is also the main
problem faced by this technology. Intestinal flora is in line with the complexity, natural and scien-
tific nature of traditional Chinese medicine fermentation compound bacteria. A large number of stu-
dies have confirmed that traditional Chinese medicine can interact with intestinal flora after oral
administration, and then play the role of increasing efficiency and reducing toxicity and maintaining
the homeostasis of the body. Based on the research status of traditional Chinese medicine fermenta-
tion and the advantages of intestinal flora fermentation of traditional Chinese medicine, this paper
puts forward the concept of traditional Chinese medicine fermented by intestinal flora in vitro, and
looks forward to the problems faced by this concept.
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1. 5|

RBEHART IS P, Hmeft iR 2 b Z RN EOR . ZER AT REFTHPLH T 5
2o, R EY R R T LGSR 2GR BRI FRARER R SEANZGE, JRRE T A B DAL [1] -
AR, KEVIFESS, P25 aERBEXR T, JERgERIUANRS. TG URE, BIERERHT
PARKAE — SE AN Gy RSO B I G A 7 AR RS MR S, T A A S B R 25286 2] o T o 24 1 2 RE AR AL
PR 7= TE R 5 BE SR, R B AL SeE DR R AL, Rl iE w8 S &
JR[3], WE MR SO BARAE . Bk, ASCERIR T 2R BESOR IO FUBUIR L il B A A 4R Fp LA
@ HET5 T A B AR . vh 24 5 I T8 B REROAR AR, DR ER T M 8 T R A A I b 24 AT AT A
5 R 9 8 R L T b 25 R B SR B R AR A, vt Th 2T SR B T, DAt P R 2 5T IR A
o

2. P LE

g v 24 T A g 44 ) U ) A B U B o 2 5 A DS A IR B L YR RE L IR AE SRR R R,
ERAGEAR KIRININEML] DOFR KA A (EBLE) 108 7 DU R R A we b 2y “ il
[5], (Ui%El) ik T W2 SHKBEREHITTA, W (FhRm) (THERZ) (FAERERZ) [6]. ¥
RN E) FricgrgFZhfEh R m, FEARETER. Sk LI R T2, k.
I AR BERAK. BRI, ARG TR, MR ARk R SER[7]. kT
W, BAEEA, KEFBARBEA SR AYERTIR FRARTIERIME M. B 254 B4R T 20 4D 80 44X,
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DMEG RN IEAL, 2GR AL R LEEARELR A4 AR6], H1531%
BORAEAT RPN LG Z B, rP 24 R e i 16 O A P SN S, 7 AR KR e TH 25 R8s 2 P
CAREH SR 2620, T 2R R mT DU & A A A A IR BE B (U 2T 4R 2 g . AUECHE), A AT
WZEVIE TSV HHIOT [10], $RECGREE S, HE5RILAM)iEE. Moon S5E[11]HIK ih & X JF 2 4T A %,
PR, KIS S B A SR & A R TR AGE PR BOR KIS 1 1.2~1.3 ff. RAHEF[12]RA]
X[ 3] R e R AR A B R g SR AN BT, A8 1 DU BE S5 B PEAR A SE /NI Bk T BL AR,
2R BERORIE B NIRRT BRI TEEES R, RS ERBR RIS, RITFERTHHI
ARACHTE R R, AT W R R RT3

SR, AR BRI — S W, ISR ZARAEA I TR BRE bR, 0 R AR Ik 4 .
HR 24 R I BRI RE P T R A OCHIE AU 22 B R W, R Z R AEAL 1) T 2R ANE i IS FR AR, A
RS R ZE R K. B, ABBESINRT & BT E . HUERALE[13] [1415555 BAR 2 WA R 9% B
MR G, LG EARE . DS T ZEOR, 0RO R dh i 2 e A Rk . BhAh, wiAhik
B R REBORRFERIAZ G, RO AR 1 Fs . SR, H T2 A 5 — EL g i o
W AREE, TR G R EERE 0. MR R, RAABORK AR, ERAEYEE HR
MR o R T I A MM U5k A, T XEREROR . Rk, A e BN 52 & R 9% T R 11 97 e A
o, WEZ 5 RENNS IR AR ER IR R, VRN, PAFEn ki E & R
KBRS . NRBIER DAL B R L AL T B & WA R 2k B SRR ANRL 2 1 Ho 4
FENLA R B HEAR A, 5GBS ON AR, ERYERHUARRS . I, AT T RKE
AR TE w5 N R OC R K 25 5 I A RO AR . B AR R I il T A I v 245 P AT 1
BE5E PR REA

Table 1. Commonly used fermentation bacteria

* 1 BRLEEM

ok R B izl SCHiR
S. alactolyticus FGM B [15]
Lactobacillus plantarum AA, &M, fzd [16] [17] [18]

Bacteria Bifidobacterium BARH [19]

Yeast W, AR [20] [21]

Bacillus EEK, K& [22] [23]
Saccharomyces cerevisiae ATCC9763 fil GIM2.9 IR [24]

Aspergillus oryzae W, WS [25] [26]

Fungi Ganoderma lucidum JETnk T, HAM [27] [28]
Tuckahoe &, 1% [29]

Monascus purpureus FH&, g, BIS. T [30] [31]

3. ERBEABPANMNE
3.1 BEEHSAGER

P& R N AR 2, MR, MREZ, FEUETRAENE. Bekal 3
K[32]: 1) X1E EAMEBIEAMEIRA IR 2) FERFE M2 AF T 2 B 2N A R T PR 2% 1 B0
s PR 3) AN RBLBORE, EREE S AF N T DLV A 2 R IR T PO B T B T T . IR O
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T, Bt RS, SiE IR EBE L, R R e R, Rt E Ak
B, Z5 NGRS IEAR R GRS, 5 AR BRSSP0 /£ %0, HEp).
HEYoa A, ARAFELE LI e TR, WESSBUT R AR, i EE
Ko KB R FEERGORARERE OISR ARSI . EAE) KA ZE[33]. IXEERF AR IR
EE W& KA BRSO R E[34] [35] [36] [37]. Miif b Sk M 5 1) 22 Rl I A
O SRS E R B L WU SRR AL, N ATTIZ M DR 2 i v R il 2 2 X 2 5 LA fi B 1Y)
HEAEHIHE He8m 1 2.

3.2. M SEEERFEMHEE(ERA

3.2.1. ETHEREFENAFXRE FHFER S ERRIEIER

AT 25 R B Y S B L AR AL, B TE RS v 24 Ry B AR P TR AL S o L it — Mo, HLAEAE
FIWLHL . A 85 ST T AR IR L, SR G E Y o i AR & R G 5 h 25 A EAR D, R 2 B AR I 3 19 A0k
TR 1), 200, WHERFEMEES, BARANWERE . R ER.

hA RS AN . 28, SN SREEKE. AL R BRSSOV RHAL & YA
Oy ¥ R SR AR TN RS MR [38], RETIA TR, TSGR, AEVA R . WA
KM AR T UM R A AAAE, XL iE A, BRI AR, Sda iRy, K280
i 2R £ W 3 i S OUBAT T J A AL A 8 J e A R, SR AR R R [39], K 2 M et i i i i
SR N N R AN G F AW/ 8 (o 1 D =4 N D TR A= 7/ e o 1 8 R DL T L) P K7
WA RO, 55 W8 R R A UK AR SN o — A — 5 B A R BT 4
TR R 7 A2 0T S R B T P R . B, Skl 2 2 N T R AN B E Ry iR
BRI, WPRIRIL, S RERAE I iE WA I AR . I TR L R DL R A S R A B Y L XU
RURUE R A A REVE B S5 T P2 0 [41] . BeAh, B EREIE S 52 0E. W, e S, 18
R T2, BATVE K 2 W VAR, BT TR, 20l A £ il PR BT o ek
PR BE IR TR, BRI R F [42] . VG IR Y 22 3808 AR, 1 T XUBCRT 1 v A
gl B-D-HIEIRETFYEE, MR VS T KR EE AL D /AR ) RS T 0 E I A B MR MSOR A5ES TR AR
[43].

3.2.2. PHFAHEEBEAMEH R IH R

JHIB AR RS R AR R ELE 2 S EURE = R AR, s K. RE . @FE, SRS
IR AE, A2 0 24 R o3 8 i I i A (38 P — 28] ARG TR 24 B O B 36 A8 20, P RE T T B
HALRE IR, PRAR ). W TE B TR CE R AL T 2 R o R R B, e 24 e R Y i T A A A
WEFERE, Bk, SR EUS o B 2505 AT A W DU T T E WA A . G ThRE L. b AR
FR 24 22 W TR R A B B A K T R g 2 AR TR AR K I AR XS R, DAE S R EL. W
RN Z AT = AR e & /N SR IE N Lactobacillus . Barnesiella 25 25 A& T 1)k 4 =F &2 11 B& MK
Clostridium X1Va. Streptococcus. Alistipes 550 b (1A XS F= 55 [44] . THNRZ RE(E HE FLERAT B . XUBHF B9
G R AR A, BORTRRE b ol AR M G 107 28 /0 B 1 i ZR A, 1 55 1 7 7 A E B AR B
AN JAE A A [45] o

250 e R G T T S S5 T DR i R0 5 e 3 2 i R R ) B AR A B kT
SO T B R AR AR PR A B AR T RE R AR P M R R SR AN R [3]. N, AERE A4 f R P 75 1)
FEEREDIR . IR TR, Z M. 4i4 3R K S8 IR i35 I E s B AR ™= 4, 1 24 i o3 W e i 5
M) 7y 3 7 A P T S Te X e o P &, AAERRTE S AR S 1 T B B va 0 (1 H (1[46] [47]. 28
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M EAE R AR, KRS G TR 252 SRR TE A 28 R ECRR/D, e IS 2 /b JLIR
R OB A (48]

24 JR T By o T
\ J
|
@b 2 B e AN R A A s
AR BT 1A
QB ERF A | S SIS,
A
[ |
fem BRI PAEEr EL %?%%
R wmE O BTRL AEZ AL i J Pt
Figure 1. Interaction between traditional Chinese medicine and intestinal

flora
E 1. ASiERENEEER

3.2.3. BHiEEHSPEHER

MR R R DNERIER, ITERFFRRI, WREE. FHREFI SRR S i i
BA MR, Hh a2 i, Yu Z[4a “+)/\Us” . HZmms e mEe
MXRFR, BIEF/NRSNEEH. HE4., B, HE - HZ4, 927 X, a7 inEEy
FRie¥, FH GC-MS il 7 2S5, FI A 16S rDNA W5 F1 7035k PR 4 43 H7 F 5 455 2L i 3 1 A 1 22 REAE
SRR, HEMHZEMHEASS/NRERIEIE, e SEURE AR, IR 3EEL.
BTl XOBFARIE T “ TR BIEERME . RASE[S0]4RH, R 2 nT DU E W R AL, L
Bl Ko, (A WA RKEE HAMG A ERnEE, w7 Rhdahke—, “%€7 2Rk
—, WHFRATRMFW AR “3% . B, 37 MHER=M “3G R\ w7 o Re o iE Wi
M. ZFEMSEEUMAED, B HEEU AT [ HGE K R i E w6 =R HE 15 25 MERH R
AR F 52, (R AL R . KEMFFUIESE, MIEEBaEED “0 - B S, “W -~ .
it - a7 B0 BN BARIZE[S2] [53] [54] [55]. HEiL, A AT LA B A R AR R AR R B 2 1
IHZ IR H RFRANIRT

4. FpEEBEABEPHRRE

WAEM KBS R BGRA . B A s R, FaaEZESRRORRIE, BIEwETEY)
A, MERZHE, SRR, REYFE, KBRS, ARG EMKEINES . BTk
1, T T A 2 o) B AR A R AL SEBR Bl A — P, 5P 2L RIS RAR S DAL,
BEARM I v 73 2 B R BOR S AR B L it B I P iR 55 o B 4 58 2 5 258 v 2 000 14 i
PR, 40 B I R R AE (A SME B A6 AF T 5 24T A, AT EL RS A L 04 o 24 355 1k il P IR
ARRARRNE, B, A R0 Gl TR LA S v 25 MR B R w25 W T 25 AME S B0
NASFEFOL(E 2)o 2RI, H ATAH S 7T 3 25 B AR B bk ) B8 2 BT B [56] [57], BT # sl 1
JoiE T R AR AN A T 245 1 3 (R S 491 [58] [59] PRI, FEARSNH i e R A e b 25 B — @ I m AT, A8
JA AR I TE
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Figure 2. Conception of traditional Chinese medicine fermented by
intestinal flora in vitro

E 2. EERRFAINLEEFARIRIE

5 RS RE

2 R BEERIR T o BN EOR, IS, MR ES, TR R &R BRI E
AT RS RO SUBLR . WiE B A B b 25 DL 3 e, SRR Il A A B rh 25 R BEAR . R
1M, XA BAEHE G E V2 . BUREWEOR . Rl &N A A S BRI E S K R B %€
B AR SO T RE, (HAR B T R RE R R, BT, T R B P E e S S TR
PRECEER 2GR, 7B MR AR Sl a2 2 SR R ARA FHARAE T . IR R R IR i AL,
IR MG H 2R IR BT LRGSR B A NARA R, 2 B8RS W] DR S TR S seis i bk, (HA2 1%
BARTAERER. WIEARGR, HBEANSER MRS MEER, 2EERERE T miER
ARG, PRAME S R A BRI DL BUR, skl ik —E YRR YE. tbAh, BUEFRERIENL. AR
TESHUNA 2 S R AZBOR M B L 02 v 25 gy B B2 20 Wkt R AR B AL LB H SR AT
BRI BRI, ASCHR M SRRt — P SE e AR o RIVE AN, il B2 P 245 R S 2452
HI—AORBENT R, T T R A P 29 R B A AT AR A RO R R TN (B AN AR 22 35 3

HE&mHE
K 2 TRE R AR 72 A0 BE 13 TH(ES RBEE 5] Hi[2023] 006); Bt M 44 v 5 244 v 265 R 25 (T 24)
SR ET 70 T RERE AT RO (B 4 [2022] 022).
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