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Abstract. Postbiotics are preparations of inanimate microorganisms and/or their constituents that benefit the

host’s health. These constituents include inactivated bacteria and their metabolites (e. g. , peptidoglycans,
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teichoic acids, extracellular polysaccharides, surface layer proteins, etc. ) as well as bacteria’s metabolites
(e. g., short-chain fatty acids, extracellular polysaccharides, organic acids, proteins, etc. ). Postbiotics
are safer and more stable than probiotics, and they can prevent the transmission of drug-resistant genes from
living bacteria. They are also more suitable for production and storage. This study combines the most recent
domestic and international research contents to elaborate on the postbiotic research hotspots, functional com-
ponents and bioactivities of postbiotics, plant-based postbiotics components and bioactivities, and the indus-
trial status and trends of postbiotics. It introduces in detail the progress of the research on the components of
postbiotics in the areas of antioxidant, immunomodulation and anti-inflammation that have been researched,
with a particular focus on plant-based postbiotics components. Through the outlook of the future develop-
ment trend of the postbiotic market, the necessity of establishing the safety research and evaluation system
of postbiotics is elaborated. This review will provide a reference for in-depth research on postbiotics and
their industrialization and development in the field of food biomedicine and other fields.
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Postbiotics and their biological activities/functions
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i 0 R0 TR 5 38 Sk 14 Bl 9 Rz 240 M Ak DR T
Bk 20( CCL20) Ay ik, JF K Th17 40 B 51 A b
Hh e U/ B 0 ZE IR AN M B B e R 0 A, 2 R
Eh RPN R b wT LA R I @5 I8 TK & (high-fat diet,
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P65-Bel-2 3 &4l GEC-1 40 g8 7=, TRPV1 -
PI3K 38 4l RAW264. 7 40 i 1) 4 hE % 35, 1f
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Table 1 Paraprobiotics and their biological activities/functions
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i s %4 e itk
_ B+ B FLAT I ( Lacticaseiba- PAT RAE N 1 K 1k, T I MLCK/
K cillus paracasei) Caco=2 AZS1H #if21 2 MLC #ik 597 TJ & 3 f g 18 5t s [35]
EH N E KL 48 40 M 3 GSH & &t Mt A AL B T o, &
KIETH B B ZLAT NHDF /N B 6 R4 HHREFZIBMAIEN, bk b8 [36]
B16F10 L&A
wrrpurs BT (Lactiplantiba- ORI e 40 R 445 AR 0 A 53 9 1L -
EREN cillus plantarum) NRE A 12, 9845 50 2% K2 [41]
4 % BR B ( Enterococcus faeca-
Gk B F 4 FLOML AT B LRCCS5193 ., lis) X 85 BR 14 ( Streptococcus 00 44 6 145 95 D 2 0 B A R, T 7 r42]
b 5194 5195 5310 gordonii) A% 55 BR B ( Strep-  FRHR
tococcus mutans)
[N
MW FLREAFT T A3 BRI
T B W ( Lactobacillus reuteri ) DM-  RAW 264.7 E Vg4I Al Caco T TNF-o IL-6 Fl IL-10 4 4iE 40 [44]
R S7.8533 W& % FLAT 18 ( Lactoba- 2 4l Jib AT B 2 38 el % R RE N
cillus actdophilus ) CICC6074
HE Y LML AT B MTCCS5690 , %
e o] ( Limosilactobacillus
NEWEBERR  fermentum ) MTCC5689 . R 25 A %540 g HT-29 i35 96 5E W F TNF-o 1 IL-10 7K [45]
BEFL M B ( Lacticaseibacillus
rhamnosus ) GG
ES R A nterococc oca-
e B R ;‘f’}mw’“ ococcts JACCH ) o b g 4T 4t 40 M R 5 P TL-8 7 3k [46]
e = e e P GAE 7K B8 S K 4 &
KA T T W) ZLARFF R nF1 PN BRI L [32]
N + % F B #T & ( Lactobacillus . . P RAEN FMEREZEARNER
T L1 Yl 422 AN A e B
K A casei) DKGFT W 5 W 27 A AR K B i TBS S BLIE [33]
PR R H T IL-17 R A, 8%
KGW T ESFLAT I GMNL-653 B ELT BRI B WA I AEF W it O B e M, [34]
PR T B A
. - . AR ARG 1t 75 A0ET B o g 7K F- L 2% GTT
K 7 i I B o /1 B o )
KIETH MY FL A He 1o JIL [ EE O /)N B T TTT H5 5 985 1 38 B [37]
WA RAER T IL-6,1L- 15 B K ik
WP Gk BR T ( Sir ) ’
ey xime e B IR CStreprococeus s 30 T IO S, SN [38)
thermophilus)7 e
P B 4
S . . TR RN F IL-18 Ml TNF-«
KA Zif *IBT‘&; Bifidobacterium e s 1 Kk, FHR AN T 1L-13 %35 [39]
s IRV VB4 0 3 T
e YT GMNL-6 B 00 e Wk ik BE £ 4 Ak AR E Itk 45 10
Jg B BE iR TR TLFF B GMNL-653 FEH M R 32 451 /N R s [43]
fEmEEERR  REERLAT A B 58 B /N B WG DC AT A, &4 e pEVE [47]
VAT S 40 [ F K S, R i TLR4-
BEBERERR R TREFLITE 6 - 1 13 % /I8 B MyD88-MAPK Fl NF-«kB {5 5 ¢  [48]

23K IR S AE S

W 0 B S AT LRSI, 9 1 e T L0 W PR AL

WEHECY BB ICRLAT TR R R K A 4 T 2L Ik
A LR AR ROS k2, 3R B 3 K g 4 4 AL
JytR WA R B R A T R VAT ALK G, /D
BB A K I o Bt U, S PE R H (TgA |\ IgG | SI-
gA) Y 7> W6 B, /Iy BB % B R R S AT B 2%
i SRR BRI LR A 2 B R R T I R A
A U AT Ul A G 8 o AR, 8 P G A A G 2

o F IL-4 IL-6  TNF-a Fl IFN-v 7= 4 | 1
T E R ALY L K S R BE 8 A Rk
FME TG L A AR5 BB IR T R E
ST WA R 2 LT TR S T AR I R B
PRI FLIR X 2 Kk ey ] LU i 9 i NO iy 7™
e R RAE N Tk BB PRI,
FUAF A & [ 11 A5 4 B0 v] 58 o B A5 20 L 9 ROS
K I NO BB T INOS  IL-6 \TNF-«
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Table 2 Biological activities/functions of plant-based postbiotic

JEURE il ke EEB N
wRH T FLAE AT T )26 TR A [49]
e R FLR # ( Lactic acid bacteria) PUA AL RN 5 [50]
PN + & FL B AT I CICC 20995 EIE =R [51]
ULES BRI E AKTI AL [52]
AT FEEFLEEAT B CICC 6117 P AL | S e T (53]
PWia S PR i A (Aspergillus niger) CJ-1 S REVE Y VA i R [54]
N A B 2E AT 1 ( Bacillus subtilis) CICC 10453 175 [55]
it L il k) DR bt ) gy 0
i I - BR B ( Pediococcus pentosaceus) W8 TR FLFT B iR [57]
g MW ILRLFF i B1-4 S ik 58]

55 FLAF B ( Lactobacillus brevis) CNU386 & WEFLAT T CNU384 &l T Fg FL N
X% RN CNU(396 \I;f'&i?m%&'?(L)m,-mcoccm helveticus) CNU395 R [59]
H A JEFLAT T 174A PrEf R [60]
N T FLRAT I LK~ 1 R [61]
Varihan W FLAT B ( Lactobacillus vespulae) DCY75 P ik [62]
W T % LK FF VAT R R R R [63]
WA T FLIE FF I CICC 20280 3 I 18 B R S RE TR [64]
B3 Bk M) FLHFF B KFCC 11871P BB A A [65]
K KB > h & ( Aspergillus oryzae) VA Il [66]
TR g R FLAF A 2 [67]
KE K th 2 P47 I E [68]
B pe T ) 1 FLAF B A PR B PR FLAT 1A BB T T W B [69]

FIL- 18 B2 K 3 2k, i) 2 0 e i, M9
FLFF R A AR I b 3 W E A 0 ) TLR -4/NF -
kB JAEA5 5 s, T IL-18 . 1L-6 . 1L-8
FITNF—o 5412 52 240 i DR 5~ 14 43 06 3R 3k, 411+l
Hi%F R 2 (PGE,) AliNOS AWM, 25t LPS 5 %
f S SO e LT T R S R A R A
I NO/INOS T P | 28 fiff M1 G e e Ab,
2 R T 1) W 4 SR U GE 2k R 15 HFD /NERL SIgA AH G
SR 5 A5 NF-kB-MLCK {5 5@ % T
P TNF-o B33 E ALY ( myeloperoxidase , MPO)
AR B TL-10 ik ook il Bf e o fiE . #d
W2 e W Je AN ALHE DL S8 AL B 88 8 15 AT 48 O IHD
RAEVER 0 B PO E o R b
2617 LRI SR . Wang S5 LR B P
i 16 5L A7 IR [ 2 T B A R IEE AF TRT R AT )
FLFF R, FH L &l SR ik 7 fie A 2% 400 il =g g o
/N BRA (A F G hm 9 IR [ K

3 BEAETHALICR S #ZH
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BELIE | o VI 45 A6 o AT R 1) 8 AR, ELAE T2
(143t B2 AT pHL JE [ N RE PR 5 AR E , AR U BE, B
A RLGE B 7 I TR A DI nT AR TR A

PR Aot 5 25 0 AR 2 A ATk, AR Future
Market Insights B9 50 $iE , 2032 4 2 Bk 5 4 T4 7
M BFAE 2 830 HEIIL(AE AR 2.03
feI0) AR A R K R BN 2016—2021 4F 1Y)
7. 6% F) 2022—2032 4E 1 11.5% 7", Ak,
L R PR A R & B 2001—2020 4F 4 BR £
I HNE A e & F 2k 2 215 35, 5 2001—2010 4E
FILE ,2011—2020 4F L FIRCREIEK T 1.45% 7",
FET TR S = & R EAE R G T %
FIHIEMEES 552 —, H1E 2023 42 H 21
HARAMENEA (ARG FLREE 5L
Je) KR e i e AE 5 AR T = A T R &

JEE TR R T B AE A B LR
N MEAE AR Sk JEURL R A 3k LR B R T
T e EAERFAEA A
Wl 2 2R FL AR ok BORZLE S T AR Y R A 3
B IR AR e R LAAE SR B R ) A
YIFURAT B YMLOO7 B CFS Al /E A K A9
B 65700 v W FLFF T NRRLB-1917 4 CFS A
T 2F PR R Kl AT R ZE R R A A R
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