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J5 A= T Y TR BRI IR AR T SR A2 A

Ja Az T e oA fil B2 4, Hehl 4 5 12 2 LA A
AR TG Ry I, 8 3G D i o s T 44
HUBS SAMR AT mED A AR (R ), iR
PR 455 AR T 7 v | I 78 R T R AL 52
AR R IR 4 Ak 38 77 =% 5 A2 Je i 453 I

WA EARF R, A OEFE LR T AR K il
XU B FIFLRR AT 1 ) AR oAb = A s R 4k
PURIGTERIAEAL | S BEAS ] I BE e 6 X I 22 e (9 1
JEA SR B2 o B 9 2 5 80U Ao b R gk
JCAT AR AT AL BT 4 AL BT S5 AR i
DRI, 3 453 A o 5 05 200 i 2 T ] 5 14 O B )
W, SR H RIS A e 5 T AR AR =

2 EETHERININ

2.1 FERRHHEER

H T g 2F TR RE 8 8 A T Il a2 T S B A
R AR MCEE LR RSS2 EGE, ER
fi AR TR AT, 5 A Jo B AEE e DR ol FE AR
T pE R, FAETUREE AR, miEE
Hodpe AR SR TR A 5 A2 T & Fh 2 3
5 i bR AN A R S AN s R A T
S5 EFAER 77 A i A R Eh R 475 22 Ak W T AR AE 2K
B TE R R
2.1.1 K sm el &

RIEE I (inflammatory bowel disease , IBD) /2
— T RGP B i 90 R 1R 50 , o 1 AT T 15 R 1R
JE AR e N HR TR IR 3R 2 — il 2 5 |k

{5 s e v
(W
\‘H._!gti" i L
o _..: {[1 I.._'_‘"
FLEEF =R
Lacticaseibacillus TR P 52 & PG
G e s Akkermansia muciniphila
r L.paracasei \
1 i 1 ; Y
: L. casei : \‘ b \
1L rhamnosus I \
L plantarum ! [
l L. salivarius | Eor S SN H @-1‘&@
8 onen ) Faecalibacterium
"""""" ’ prausnitzii
» L]
XL A 2 UL
Bifidobacterium =R
___________ Bacteroides
’, ~
i B. lactis \: JaAEon
i B. longum !
! B. bifidum :
1 " ! 4 i
: Bi brebci : ; ,:} THRRHE
| B.infantis ; & Clostridium butyricum
N e ’,

____________

B AR R bRk IR S #6750k

Fig. 1  Derivative strains of postbiotic and methods for their preparation
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2.1.2 KEMERA

o T8 T R R 2 A B RS S Pl A E AR
FLAEE TR B AT | S AT K R i R R e
VLS 4R RE NS M T B T IR BT F Y
SR i o AR B, MGE I E R AR, T
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GG TCRE B T/ BRI B SR A 1 4t A A9 1
P, FRAR W N A S s T A RS 4 il
ANTRL Y A Ak 3 5 2R KL R B, T fe 38 R 6
Caco -2 ZHMI G 7 H AT T o3, 48 AR 1
AR YM =73 FIsEEFLAT I AP -32 7] LIk 35
Thi/Th2 MR T AR B4 . BT, J5 2B Jox
JWr T8 G R YT (A BIF 5 B AR vh T ARORE R I PR
BN T 20 RE A SRR S I

Jei A2 TR 17 8 P G 8 A 1T AN S il iz o f
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H B 4345 7RI B FLFTF R ET -22 35 1 Al
PRI A R ) 0, E S K3 TR T TR R AR AR
Yy 5| WRAEHE R O T B T AR R
TR A BT R, BE)S Guo % 5T &
P BT EEFLAT T BT —22 235 T 1Y RE sl 11 s 2
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LTA e 9o\ Ay 2 4 17 2 1 25 22 A 8 B 22, 45 Bh 4
e i, 25 kK3 LTA A RE
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JE IR FLIR AT VR SUBZAT I LTA HA AR 47 1 e i
AT R A AR o RS R 20 TR R SR X
Wi B S R NF — kB i B 23k Bl %
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kB (3L F35 , TNF - M AT K 1L-8 FikEFE
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CD AR EBUE (cluster of differentiation ) , HFR A 1 4125 I BT IR B 40 MU AR 1C 4 ; CLR S C B %R 4E 2 321K ( C-type
lectin receptor) , J&:—J5 5 5 B NE AR 11 0T, RERS PUAIIF25 6 0 58 IOME 451 ; NOD SR 1 R 45 & 3 2R A3 ( nucleo-
tide-binding oligomerization domain) , & —FFFAE TVF Z RIEH G TP 458, 2 555 308 TLR 2 Toll H3Z
A (Toll-like receptor) , J&— T % A G BE B A YU 32 A4, BEMS YU 25 G o JEU AR 7= A i e s 43R, DA A 3 B i
N ;GPR A G 2 F{HEXSZ 1K (G protein-coupled receptor) , /=—35il1d 5 G 8 AN HAE FRAL (5 5 A I 21K
AR N5 % %232 K (aryl hydrocarbon receptor) , & —Fi% 2 (A, S 5T LR A W25 8 A6 e & ; MAPK/NF-kB
Fy 22 B E IR AL TR 1 /7% R T kB ( mitogen-activated protein kinase/nuclear factor-«B) , 42 P~ G5 I 25 H ke G a4
HBE i

Bl 2 )5 A T o (Y AR I A G 2 1R B A IR

Fig.2 Cell binding receptor and action mechanism of postbiotic bioactive components
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IL-1B FITNF — o WY 33K, #F 1 22 fift 1 18 98 I e
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B B ) v A G i BEORRTT

LTA B8 £ 4 BLU)GHER 5 Toll #E3Z K (toll-like
receptors, TLR) 4\ 9 S B2 i W VE % AN n] 3, H
H U TLR KRR TLR2 38 % AN /& LTA BFERPEsZ
R LTA 3833 TLR2 /519 NF —«B i@ % 22245751k

0 ( MAPKs ) 15554 S i A HEE AT R s
T AN PETIRE 1 Ty Al b 22 f2 R 40 g A
FFas | AR, FLRRE LTA AR
BIEZR AT REAS X TLR2, M52 & CD14 1 CD36 L) K&
TLR2/TLR6 i R AT g S HHp
3.1.2 kB
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Tirf 52 PR R S0 K G g T aE S i KSRk — 4
WA 4770 , LR T — JI MIDIP A B 0% 2 ik I b 45
R, I REME Mt DSS 75 5 10 /)N B4 W 40
&5 fil b Je (0 5% 7 46 07, 2035 Th7 4l ik Ak
T A 2 bk B A A O 1

LR TR 41 i R ) JER SRR T LAt 2 o 2 AUk
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BUARSIANR PR - A Ak B 7, TG 5 | & LA 4 B
BB IS AN G 88 200 L 1 & R S 7 T i B
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3.1.3 SEEY
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BUM S H A IFN =y [ TNF - Sz TL-1B K, 4 &
L-10 B & X8 i G+ LA MIMLLS o S
JZE AT T, AP HGE S0 g E R Caco -2
AMHEA NF —B 5 PE0E 0 & TR AVER P

SIRRBEIA,S SR E IVE R 53 A —Fh AL A
KARSF T, RENE WA T2 10 A2 PRI, i AR [R]
TN Z AR B 2377 A 15 A S RE A i S E 1 Fh R 4%
REMEESR, S JZEARES TLR KRN C-AIgE4E
EZARF W (CLP) 454, 5 TLR KWt H2 TLR2 1Y
4545 FEUNF - B 3E e R K7 7, S C-
BESE R SRR, AR AR R AR
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SCFAs 245K 2 & 6 AN 5 1 19 1 F1 i 1y
i , 2 P A o B A A AR Y A
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BT T8 v e R LR AR 7 R, X 4 i 1
AR AR B2 Engerik 45 B 58 LR ER AT BE,
R IR BB AT P A% £ FR R BB A% A 15 15 4140
MR ERG 1Y 5-¥2 % (5-hydroxytryptamine , 5-
HT) i i i et 20 i T 5 DR G 20 ok PA] 28 155
S PG A T N BRSSO
AT TR AR T 7 5 1 SCFAs A 28k T &
A XU/ B P 22 D RE R B AT AR , I i 1 i
M B i 2 v 4 A T R e B TR A R R
B, TRRER VT LIAE A ATP & A 78 55 IR 40 ok 18 5 4
MIREEDIRAS BN R % H A BRI 5 1
Az e 25 R R E ™ B R T R
AT LLE I A A 3R 10 24K o-3F K (TL-10RA) (9
MG RIL ] 0 S 2 2 P 3 Tk Y B T R R
(Cldn2) F3k , i 1M 24k 3¢ 1 38 Bf B B, Hamed
A AR I, TR R /R T SCFAs 5% &
(FFAR3\GPR41) , (&9 i b fe 4 £ ki ik 452 K
AR AR 28, A B TGS B SRR i ag, T I
SCFAs YER 5 A= U B B s o 2 — , o) i 3 e e |
GoREV A 25

G % MW BL sZ 1K (G protein-coupled receptor,
GPCRs) J& SCFAs f B ) f& AR, 76 AR 18 Al
G T2 Rk | X B2 RS T e 5l %
1 ERK/MAPK, JNK, p38 ok Akt/PI3K &, #: il #ll
PRIGIAE S5 . RIF) SCFAs 475 19 GPCRs Fh2S
RIFES R IRER | LR ER O R L | T MRk 1 K R 46
AlYE GPR41; GPR43 W N TR EL | L FRER W , IF
P TR ARE SN A IR 5 R A IR DT AR
GPRI09A JEFEHIRMRAS I H B2 AR, v RE R 45 &
THRER K AT A=W, (S BE W 2 R AN VR R 76
A, GPRI09A T i IR i A2 AT RE 2 i B T PR P
PRAEHIR G &, Hor GPR4A3 75 22 40 if 245 1Y
Wk, QAR B 20 B, e PR A B | I TR R A
it B bk L4 A AT A i SR T TRT GPRAT B
BT B RGE, EATERAT LATERR V5 20 B A
AR E], GPRI09A 7E 7 b Rz 40l | g 4
JiL | BAAZ A0 S A R A B ek e Y
3.2.2 %k

M A IR N R A TS r 2 —,
I E 7NN ( antimicrobial peptides, AMP) 5 NH %,
AMP BETE 20 T JE 1 I8 1L Bt = 00 o 40 77 BE 1
W R TSR AR, BT A KRR
AMP TERIETESA | H B 32 FIIEAE 55 22 Fh g o
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BRI LY , M — ey A R 2 A e RIVE T 7R
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HEALHL P, VR T AL R 41, 8 07 S B0 R 25 44
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NG| AT A ) S €0 B R AE 45 i A G ™ AR il — 26
INGY T, AR5 7 TR A B TR 2 L T o Tl A | e 2L,
i i S Bl S 2 PP VE R 7 A 3-15| Wk 2 1R\ 3-15)
WEN IR 3-M| RIS TR S5 2 FpdL sy, e TR H e
& (aryl hydrocarbon receptor, AhR) F 34 2 5 , it 1%
YEFT AhR SZ 308 T A 5 ks, AR A
AEET 31| Wk P I XoF 3 0 240 440 A A 1)
SO A HLE A N AR SMBEARY v 30| I TR % 36 ) 4
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Research Progress on Development and Application of
Postbiotic in Foods

ZHANG Ming, SUN Yuhang
(School of Food and Health ,Beijing Technology and Business University , Beijing 100048 , China)

Abstract; The postbiotic concept had unified the original confusing concept of inactivated probiotics and
attracted wider attention. Currently, postbiotics were mainly prepared by traditional probiotics, but as the
research on next-generation probiotics intensifies, the strains that fit the postbiotic concept are constantly
being updated. First of all, improving intestinal health was the most important health effect of postbiotics,
including relieving intestinal inflammation, modulating intestinal microbiome, and relieving constipation.
Secondly, this paper explained that postbiotics could also act on other tissues to improve metabolic
abnormalities, maintain oral health and play other functions. The revelation of bioactive components was
the key to elucidating the diverse functions of postbiotics. Traditionally, it was believed that the bioactive
components were mainly bacterial structural components, such as extracellular polysaccharides and
peptidoglycan, and etc.. However, recent studies had confirmed that short-chain fatty acids,
intracellular proteins, amino acid metabolites, and etc., also played an important role, and that
postbiotics were also considered to be a collection of multiple efficacy components. This also meant that it
could activate multiple cell surface receptors at the same time, triggering synergistic effects or cross-
reactions, thus exerting a more direct and wider range of bioactive effects. Finally, from the perspective
of industrialization, postbiotic had unique advantages such as higher safety, more convenient storage and
transportation, more direct action, and etc. , and had a very good application prospect in functional
dietary supplements, food quality improvers, preservatives, and etc.. There were some problems and
difficulties in the process of industrialization, such as the insufficient evidence for efficacy of postbiotic,
the lack of supporting safety assessment methods, qualitative and quantitative testing methods, and the

lack of legal and regulatory support.
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