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Abstract: Bifidobacterium, as a crucial probiotic, has been proven to play a pivotal role in maintaining intestinal
microecological balance, enhancing immunity, and promoting nutrient absorption. Recently, Bifidobacterium-fermented lysates (BFL)
have garnered attention because of their remarkable antioxidant capacities, particularly their ability to scavenge free radicals and
protect cells from oxidative damage; thus, BFL exhibit potential for anti-aging, anti-inflammatory, and anti-tumor applications. This
is a review of the antioxidant properties of Bifidobacterium and BFL, including in vitro and in vivo antioxidant activity assessment
methods and experimental models, identification of antioxidant components, and their mechanisms of action. Furthermore, the
application prospects of BFL in the food industry, cosmetics, and medical fields have been analyzed. Additionally, the article outlines
future research directions regarding BFL in the quantitative analysis of active ingredients, clinical safety assessment, and optimized
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preparation processes, to provide novel insights into the development and industrial application of natural antioxidants.
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application prospects
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Fig.1 Physiological functions of bifidobacterium
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Fig.2 Antioxidant mechanism of bifidobacterium metabolite

indole-3-lactic acid
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W S 7 7 AR R AR LRV R VT 1) % el A, ORISR TR B S SRR AN Rk Y
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Table 1 Physiological functions and mechanisms of BFL

A RN T EX::E T AR AL A ik
I HE S SRR %54 NOD2 #= TLR2 #7& %% aaies, TR L mie R F [78,79]
LB AR 3R B3t IGF-1 13 58 5445 5 i g &t [73]
2 el N N &
R AE B ST T8 RAW 264.7 #a e IL-15. IL-6. IL-8 #= TNF-a S-4% % 2w o F o ik [79]
KIENF 5 TLR2 ZARAB EAE R, A K e R [78,80]
e o #74%] TLR4/MyD88 #= NLRP3/Caspase-1 i 34, % %2 NF-xB #= NLRP3 /344
L AT o SR (811
e #E ADRAZ 53838, 59 Thl7 mie = £ meE § IL-22 [64]
. . 5 GPR43 454, Tl IL-6/JAK/STAT3 i@ 3%, 474 3E iE A5 MRS Wb I 9
5 Eh 7
TE R £ 4 AT LI [82]
V-3 3 ST N T TNF-o/NF-«B X245 53855, 494|808 mI0AT 5| & 698 iRk [83]
Zlel 2 S| A S g e R L AR ¥235F CYPIAL. Nrf2 ¥23KF GPx2. SOD2 #= NQOI1 #%
7lok-3-FLER FAAL T MRNA £ &K [84]
Rigt = d PR3- EE FEET A5 G ABAARS, 454 ADR BUR, 394] % F £ IR R [75]
R-Jf Iy By AT 32 hm Foxp3'T tafies, 343 Midih, Mk [85]
It M 85 JF BR3P BE Nrf2 42, %% APAP i 8 P55 49 S MRS [86]
. BOE IR A2A AR, RV K BB F A 5FEK DC A2 NK
RS miLkcE, FH] UR S HEAE [871
o . VEA R T tafe g Rt . EMIY AT T ety RastR 4], 35 5%
ML At o B LT 0506 9T AR [88.89]
R 1B T ZOAANKIR 2AE A ATP A R 892K KR, 474 OGDR 3] 4 84
S AR I b s IR [87)
% Thl %8R EL, 8V OVA B0 R38R JR AR #06 P 4a i Th2 (78]
R F 4 5 A
- @it TLR2 KRR T M DC Lagfz 5#F, #5574 Foxp3+Treg it [90]
A
B %45 4] DC R #A= CDA'T mfie &1k [91]
YA MiE Tregs #= DC L&, MAEMKREL DC = B miedi =, [92]
Fp ) KA Y A LAl
REAAIAT Fr#l o-MSH %389 2 &5 W mAn kL F e kL, Ry B EE AR [4]

JE: NOD: # % B 45 & R4 #13Kk & @ (Nucleotide-Binding Oligomerization Domain-Containing Protein ) ; TLR : Toll #f &
4& (Toll-Like Receptor ) ; IGF : M 5y & # 4 kK B F (Insulin-Like Growth Factor); IL : & 2@J/~% (Interleukin); TNF-o: J¥ 7% 3%
5t ¥ ( Tumor Necrosis Factor-a ) ; MyD88 : #i#f5~1L & @ /8 (Myeloid Differential Protein-88) ; NLRP3 : 4% ¥ BA 45 & FE RALLE M)
WAL Z K% & (NOD-Like Receptor Family Pyrin Domain Containing Protein ) ; Caspase : Mt X %&B&; NF-«B: 4% B F -«B (Nuclear
Factor-xB); AhR : 5% )24k ( Aryl Hydrocarbon Receptor); Th: ##8hte T 4afie. (Helper T cell); GPR : G & & 1&F5Z 4k ( G-protein
Coupled Receptor ) ; JAK : HF KB4 R BB (Janus Kinase ) ; STAT : 43 545 -3 F=4% K% B F (Signal Transducer and Activator of
Transcription ) ; CYPIA : @/ &% P450 Kk 1 LKk A &1 ( Cytochrome P450 Family 1 Subfamily A Member ) ; Nrf : 4% F -F 41 40 it
2 #8% B F (Nuclear Factor Erythroid 2-Related Factor ) ; GPx : &Mt AkiZ A k4982 ( Glutathione Peroxidase ) ; SOD : A8 ALyt LA
( Superoxide Dismutase ) ; NQO: NAD(P)H: B A% 2B ( NAD(P)H:Quinone Oxidoreductase ) ; Foxp : X k#4435 H-F ( Forkhead Box
Protein ) ; APAP : x ZELRALE ( Acetaminophen); DC : #f 5 4k4mfi. ( Dendritic Cell ) ; NK : & A A4 48/, (Natural Killer) ; T/R : #&
o A E (Ischemia/Reperfusion ) ; OGDR : #:8.5 A X A4 H) 5 A2 (Oxygen-Glucose Deprivation and Reperfusion ) ; ATP : = &;%
M2+ ( Triphosadenine ) ; OVA : 977&%& & (Ovalbumin); Treg: # H T 485 (Regulatory T cell); a-MSH : 42 2% % (a-Melanocyte-

Stimulating Hormone ).
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