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Research Progress on Preparation Technology and
Health Benefits of Postbiotics
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Abstract: In 2021, the International Scientific Association for Probiotics and Prebiotics (ISAPP)
issued a consensus statement defining postbiotics as a preparation of non-living microorganisms
and/or their components promoting host health. Since then, the research on postbiotics has entered
the upsurge. Compared with probiotics, the probiotic properties of postbiotics do not depend on
strain activity, resulting in higher stability and safety, which make them more suitable for large-scale
production and easier acceptance by consumers. This review summarizes postbiotics preparation
technologies, mainly including thermal processing methods (pasteurization, sterilization, and ohmic
heating) and non-thermal processing methods (pulse electric field, ultrasound, and ionizing
radiation), and focuses on the probiotic effects of postbiotics in maintaining intestinal health,
preventing obesity, preserving skin health, treating constipation, anti-diabetes, and improving oral
health. This study aims to provide a reference for the future industrial production of postbiotics and
clarify the mechanism of their probiotic effects.
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VLA R B 28 AR R B 32 T B R )
FIE Y ity SR 72 57 BOR B 32 T 9% 5 1 7 Bk . R F
8 G S Tl A W A A N 2 B U T ¥ A
AR 2R AR AR o] UJR Y B 1 R A i R
g BF RS B A #i AR, — EHA B T
LB 24 45 GBI SE N DY DG T HL TR 8 4 A TR Y
72 it BB AR B — EAE R K, 2001 4R,
A BB &l 4021 (Food and Agriculture
Organization of the United Nations,FAO) 5t 5 T 4E
2021 (World Health Organization, WHO) Bk & & % Z&
B2 g AR R E SO AR SO T TS R, B
JRHEREIS AT L2 fE A R AR £ bW, H R T AR AR
TR T R i LA R A A e 1 B T R T RE A
TE N AE 35 7 R 07 A= i 24 14 45 ) 7L, il 2 1 HAE
1 il N 1B 245 G5 Gl 1 1 Y

W58 N L o % I3 5 AR T 9T R B, T
ARZS AN 2 4 A= T 2 A BE i Ak 1 77 A a0 S 25 1
KA g A B R A0 R G i 22 0 IR EROBE s
BEWR ML A BE DL AR ™ W an a A BT IR B
HENR TR (M R ANTE R S5 AR WS RO AR
Mt R vh e ¥4 AR AT, 324 b SClk b fd
T AR A TRV T, il 45 2 W K
T gt A2 KT A AR L AL AR AR T L R A A
A R g A TR AR W R A 2021 4F PR A
R £5 A4E o BF 22 5 4 (International Scientific
Association for Probiotics and Prebiotics , ISAPP) & %
T P R HRIE J5 AR TR R KR B AR I
FORRE WG 5™ i T8 J5 AR J0 8 SRR A A B
A2 3 A TR T AR i sl A= W AN a8 R e 1Y
AW, S WAL, FAESTEAL TS )5 T
Az 7 MU A 5 2) Tl B A= 7 T 2216 5 5 3) AV HI AL
il W 5 4) B T3R5 48 R ) A2 (AR AR o
TR A AR 5 o TR 5) B T E i R E BT
AR A2 VA A AR S LA i) 2 B

LR BE 9 R W | J5 A2 JeZE 15 DU EUR 18 | 5 By
JEJRE V5T B i g | e g B A T T A B R
WL T3 INSEBR R B f BE R i T e A2 e iy
E A B N L 0 R =< N R o S SR S AR TR N
A ) B e RS T A A e DR A T R
BAE 77 S B B T 9 21, BT A V2 KT
TR T )5 A= JC B 45, 1325 X 5 Az e B i 4 BoR
B S Az JORE A R 0 Rt A T BEAT T84 LAY

ARG A TTHI WS S B B2

IR REETEE S

1.1 #HmMIHER

A IR S5 T S AR DT &S O i I IR OR
[N IN G S EN R YLK S
(WL 1) o #n AL R 3 28 2 5 aok PRI B R T A
P AN AR RNA (DNA 8 A 0 Il 25 /4 0 0% k4
JoT A 254, DT S B AR sE T
L1l BRFEHAR BRAE (62~90 CHREF
10~30 min ) J& — FfoRF 0T T 7 A0 Bk B 7 2% |t H
R I 32 08 e A= Tl g R o Al i R A
FLFFRJE  (Lactobacillus) . MULFFIE  (Bifidobacte—
rium) | Vg A HE BR B (Streptococcus thermophilus) |V
ZhEE 1-P v = [CTR (A kkermansia muciniphila) K&
[RFLAF I (Lactobacillus gasseri) CP2305 F1ZE i 3K B4
(Enterococcus faecalis )KH2 S5 Epil e faEooli>e
L12 #S@EXEEAR  SERKE (100~121 CH
B 5~30 min) J& R m R AT AR B R T X
TR Wy R A o g e R KRR, 7T SR I FLAF T L 36 Bk
TR FT UL BT 45 4 A= T ] )5 A2 7,
113 R4 e A AR A i Tt B A A
REL7™ A 19 52 Ui H 3 2ok A 0, O Fl e A Ak Dl A
BE X B A Wyt AT g g et i S B s T . it
A, E T E W A v e A E G0 0 A R b FRLER
T B A L R LR, 2 B TR i N A ) 2 kAR
U o FEL37 iR 52 10 2 S T DB A AR Bl 2B v G
B % Barros SF W5 X B AE 4.8.12 V/iem,95 °C,60
Hz,5~7 min A9 BRA N IE AR R 2 S OB TR FLAT I
(Lactobacillus acidophilus) . T & LA B (Lacticasei—
bacillus casei) H1 84y AL ¥ & ( Bifidobacterium
animalis ) 5 324 56 4 G2 AH 2 5 gt =X A i )
FA L B A 3, A EE T 4 Viem FI12 Viem BIHLY
SR8 Viem B AL FN 25 A= Ta 0 240 MLt g Jee /) o X
—ZE R W TR 2 A5 5 AR T ME — AR
fabR, KR W BIF 0 % 5 E TS (] Ak B AR A X
fit A2 At AR T RE B SE I, B An SR i AR S A
JEAFN 2T A0 IS5 20 T8 AR A 5 A o il 4 b i
IO7 TS 30 A R PP AL o oK R IO 12 X6 33X 65 % 11
PO TAHARAE J5 A oo il 45 b 5 i 3547 RG0S
5P

SRSt A3 2024583549 HEH
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1.2 FERMIHEAR

SR PN T B BAT A 1R B | A B <5 00
B (H B FRT BE 2 A W b AR R 22 IR S
PR A W 16 o R AR AT i,
R TR A T RIS M e R K i 3 R AR
ML B4R O | R I A A ik b B AN AR v pH A 3 A
AR THARCH TR A cry sl 5 (LE 1),
121 & ERPEHHER  HIEKEGE—M
R I e, s X6 8 2 0 1 AT TG B AR AR TR R
WEFER W] 5~40 kV/em 1 ki i e a4 3 A 4 40 Ji
R e A P, 2 AL, 5 SN M P R 3 A M A 3
MIFE T, HLbk e e Ak 3 25 5 R fl 26 0 1) 7 93 e
VL SRR A0 L A — 2 A R ) IR AR Y A Y
FARTE T 1AL R 3 S 2K b H 3 x5 B 7 EL
R 48 M ) B2 M FL B AT B (Lacticaseibacillus
rhamnosus) & T [ 3L 1 ¥ W (Lacticaseibacillus
paracasei ) ()38 75 P 5% T R 16 #2622 25 LR
TE v JE bk v e, 37 400 PRk AR ) 55 A= TR TR TR R Y R
I 375 PR O 5 L e AR U 2 A A AE
LM SCE . BB Bk vl 37 (DL 1 Hz B9800
Jti i 8 AHELEEF I 1 ms H5R K 5 kV/em (L ik
) 35 N B2 L A R R T L A
AR A5 1 BRSO A B 2 2L I T A ) LR )
BT 10%, HPtAE R SUSHE SR L W] WEUERY
ok e, 37 AT AT R R L B AT R A AR R LB R
FDY IR R A5 B0 A R W BURHE BT T B 24 L B AT
AR T X R R A BURE . BRI R,
[F] — I AT g AR X A [) T ik 1 A BSOR A A 3 2
St DRI g 2E TR TR R R S R 1 BB A e i A
S NINER LIRSS
122 A FRFEA A POEIARTE 20 kHz BLE,
o TN W AR 0 R S AT D 5
AR YA MR I O 0, 58S 2240, A
VT8 DA A A 0 0 00 T 5 S I i 1 el 6 483 40 40 i i
SR AE P AL Tl P i B PR T KR Y (]
IR B PR B i B WRE | JS 3t A 5 8 A I F i
Bz P T R A A DR B, H X T
JH P I ) 25 J5 A2 DT B BIF SR IR A XS [ Z . Brandao
B3 1 e R IR R BRUBE A R 3 P T T T
FUAF B AT LU 7 s IR R R Bl A M 2 TR A DR R
B 4O I 452 45291, Shin 55 AT T 3R B A5 i K

T R BT (Bifidobacterium longum)SPM1207
AT LA AU R ] it 7 A By AL e o ok e L
Frit, I s R B RSB, DL R R,
SR FH R 7 0 B A il 2 04 I A o0 LA Bl AL AR i B
1) 45 AEAE S AR RIS 0 R PR A T8 75 i R
X Ji Az o6 1) £ AR R R A AE AR THAGE R, Almada 45
FI AR ATER 75 3 (20 kHz,792 W/em?) il %5 W& g FLAT
PR, B BT T AT R FLAT IR S AR e R B T
PR B D) R P AR TR A S T A S e IR TR
K IE BT HE S,

123 BER_AALRFIAHR HIEAZHk
T A TR 2 A 2 — T AL 9 K P ik, H A R AR o
PR HCOS 38 A3 140 48 v e fige 0 ) ~F 7 3 28 44
JELPN 1 pHL, DT 51 6 5 400 A 38 A S 1% il 2K 3
T2 B R ) T RS BT B AR R e P, el A i 2k
P2 Almada 55 5% JH I 53 — 480 Al B A% T B AR il
2 Ja AT AR v kB o R LR TR R T LT A
7 30 MPa Zb¥E 2 h ¥ 0] 3% | i 2 0 BUEL AT B8 6
R I A A Al Ak B ) HIEHT ) B W AE 30 MPa
AEFE 3 h A ] K ER

1.24 pH AFEE AR 254 B 09 Gt aT L3 2o
T pH RSCHL , FEM v pH B8 T Bk A 4 AN R
WEIR s T FAME & DNA F ATP 284 5 i 46 45,
165 A2 JC B 45, Almada 45 WL%E 51 A [7) 12 Bk % %
it pH WM Z MW B A B F 225, 2K pH (pH N
D&M TFER 1 h, ERRZLATF I T 8 ZLFF 8 A sh )
MUBAT B R 16, (H7E R pH &0F T, AR B Z
(i) 22 30 8 W A0 ) 2 S, G vl 1 LT R 6T T S
PEEIARTT 1 5, 7E pH 12.75 385 258 80 min
Reifi s HR R ILFF R, pH 12.50 & 1F T 4b 31
80 min i ;e N B Y S B W) DL R B TE
pH 12.50 44k F 4L 60 min B AT 2535 |

125 ® B HE R B S R 2 s
PER A 2 Ce'™ Tk Co® & Hi A H 5 i S 1 1l 40 it 1)
% R A5 A R A AR A 5 . H AT IN R B Co® & 43T 1Y
10 kGy LAF 11 y & 51 B2 40 R e & = 4 5
RV R 3 b e 3 SR R . FEJR R el A
Almada 55 & B4R JEPT B F 25 28 TR PR AR , FE I
) 3 bk s 2R B P T S FLAT TR R PR AR, Ol 3.5
kGy , FLWJ2 g FR FL A 181 (3.0 kGy ) Al 8l 4y XSUEHF 18
(2.5 kGy)™,
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Ok 8 22 (BT R W IS AR DT TE B0 N A R
D5 T & 5 36 B AR . T P R R B A S
B 8 B B DI BE VAT R AE 1 5 IR ORI | e
O EPRNA ARHERR BRI E AT i T 550
21 #HFPHERR

EN7BERSYNEN VRS RIS SIS PPN L Nk L2
RGN T0%), J&— W RS AR (A0S B
R ) H A B RS RS, XU E R AL T
MNEWE R, 25 ANERE RIS W e &
A B4 AR 2R 0B BRI T A 1 B AR AR 5 A
FAR R VA G . B0 w8 A T A0S i A 7 S o
A T I D/ 2 FTRB A B i oA R TP IR S
TS T8 TR R SR ) R Mg AR ) 2L R T A e A
T IG5 Tl AT e P R A% Qe Ve SRR, 25 AR TR T IR
= H T W 18 R ) iR 2 — (AR R AE T
M 3B B b T BB A AT BB 23 ol TR WA G
o3 TR A AR TS 18 E R SE R R Ge, if—
N E RAE N, Rt 5T dEBOR S A2 e E R
T kb 78R R AR 8 AR T, DA HE il N B B
M FRE ™, Zagato S HF IR B, i @ T mE 2L AT I
(Lacticaseibacillus paracasei)CBALT74 1Y) % ¥ 5= ) Ft
il 8 E T 45 A3, ) LA 3 e 4 1 4R 8 20 PR R
TR B35 1 DSS 355 1Y /)N L &5 W 58 i E IR K T B
B 15 FE D 17T PRI H SR A WIF S R ST T I
W (Clostridium bolteae ) V5 J& A= TTXT /N B 1R VB 1F
FH B RT LRSS /)y B 1 vh #OIR 40 i A 2

A HCE, BEAUE TSIV, 8 S0 /D B I 40,
He 253F B B AEWEFLAT B (Lactobacillus rhamnosus )
GG $ 37 LI W (7 Pk LCS) ml il i b R 6 8 H Y 7™
HE A i 18 50 HE T R BT K M AT R (Escherichia
coli)K1 Xf Caco—2 21 B AR HY (¥ 2 [ 4= 28 1 55 152147
PR A S R B LCS B4k B AT i 3 A OB A= K Rl
R KW AT I K1 B 2 i@k, Ak LCS W] 3 2o 34 n
PRAR A0 MUC2, 1§ 78 40 L Ki67 . B # N
Z0-1 M R H A 751518 1 R AL A B
T8 S 5 1) B Chung SR8 A B, #0125 7 1K
I (Enterococcus faecalis ) FLAT 235 K B 18 R 4E A1
B 45 B R W IS Warda 55 A& AR TR 1) & T
FLFF B (Lactobacillus fermentum ) #1785 G FLFT B 75 [
VA (Lactobacillus delbrueckii subsp. delbrueckii) 3
B3 Ik WA 8 TR AR BB (Clostridium ) F 75 B
AT B & (Turicibacter ) 7 Ok o438 i 18 9 B 361 47
L 3 36 45 i R A I, Arai 25 %2 B IET IR 1%
() & T g FLAT 18 MCC1849 T 13 55 Tfh 28 /i1 43 1
&MY IL-10 IL-12p40 IL-21 Bcl-6 Fl STAT4 F
PRIy 2k 4 K UMz e BREE T A BY7KFH

Ji A T 5 A i T i B 1 T AL A 2 1) B
1B 955 SRR i T A B 5 2) 38 3 i b R R R IR AT A
JEE VRT3 3) Bl 2 0 M AR T R ) 2 2R 5 4) R I O
2 A G BEBE T 5 5) 1T At AR A A s R R
K 6) IS b B SE R RS S A R TE S Bl
LR AE 3 7) W MU S e R DI RES ™, HEiE
A 2 BB X I 5 (e R Y S AR DT BT AN
KA  ZEEER TR (Streptococcus faecalis) W& TR FL
B A0 H b FLAF B (Lactobacillus helveticus )14
21 % JE A2 TR Hylak Forte, H B A i By 22 )L V>
PTG R | A T B R AR 1 i T R 2 A A
TR YT R A8 DR A | kS 1 IS A AR T Cyto
Flora & B 22 P i3 A= 40 (%) 40 1 e 2 fige 4 e 2 1 )
AT, A B TR i AR . MATRIX®
LINE J& — £ 947 Bl T~ 54 o 2 g FF WK 52 i 3 T
(1) J& A el 7 Smart D3 Matrix (4E 42 % D;
JaHEJuAbFEF) Idra Matrix (W3 F1)5 4= o4 78
) F Polivit Matrix (7 & 4E TR 2 Fh 2 2 AN 5T
R 2 F 57 kb 2R R A& 19 1. 2. Pbtech®
Az BISR R 4 AR T X SR B E AT 22 R I, BRI
Z Bl R SR WA AR W L R N R I R A R RL B
75 R R T IS W

ARS LA SR 2024 FE 43 EE 41
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2.2 TR BE R R 5 I RS R AX 35

HE R 2 R T B A B I 2 41 i ok A 2k Al
B g s S AR, O SO B AR5 i 4R 2K (body
mass index, BMI) =30 kg/m*, HHIIEREC B — 4
H i /™ 01 42 RN Mg () s 5% e B IE bk 22
e 2 BUBE B R TR 1R R 5 LY R
o ML A7 R RIS B TR 25 P 114 A R0 2019
A RBRLIEAKCH 6.5 42, e AR A 1.9 4297,
PEAtTE, B 2025 4 A ERWEA T0r 2 — I AR R
1, 55 P R L A AT R RR O s 2 1l 18% il
2196, H il 22 WA N A0 52 56 34 3% WY 5 A= oo il 50 AT
i Z A AL A AR BUIEREVE T, an 3 in 68 & T #E |
I/ 105 A= RN U7 400 o3 Ak A ol £ 4 o i
I R A A i T AR R R T P S R SR U L Kim 46
VEAS T UG 1 A W) AR AT TR (Lactiplantibacillus
plantarum)K8 WIPLIETEH , & ¥l )5 470 LAB-P i i
P R R D 2R G 5 L R D 40 B 23 A JAK-STAT
15 530 B% & 2 5 g 7 44k R A2 i 6 2 A 5 Y
AMPKa {5 53 #% 4 0 /b 3T3-L1 20 Jifg v i 1y 14 F1
2, B AR T R R s 5 A g AR KLF4
KROX20 ,C/EBPB KLF5 5 % 5% K+ 1 fig ¥ 17 2 4
(C/EBPa ,PPARy) (3215, b8 5 W BLE A ¥
DLK1 2355, Yoon %4 & 304K T 1925 il 2L AT
W (Lactobacillus curvatus \HKLC F1A8 %) FLAE ¥T #
HKLP #3894 3T3-L1 40 il AR 2 K FA BP4 Fil
PPARy W3R g B AR 3R JF R s s a1
FEH BCL-2 W 3iA A E AR M 125 caspase 3 1)
FRFEF AP T, S5 E TP VR A B P
SEE P AR B TR, BOIE ) 3 JE A SR A I
(Lentilactobacillus kefiri )DHS 7] FEAK = BE AR £ /N B
JI 7 20 45 s A B i (9 38 A, HEAL I T B8 5 R
PR AH I N AR B A G . e o0 5 s A e 4
MO, 3 AR T IR 5 o 2 rb ik
=R O BRI (19 5 FLAT 1 (Levilactobacillus
brevis )KB290 i 2 FEAK T B B KRR AY 4L 2R iy &
S, ol /0 B S S R U A B B O T i 1 T A
HAFFEE . BIREE  (Oscillospira) FHELFF 5 &
(Bacteroides ) ) =E FE  Osman 4538 i 55 18X & K R
BEALIE B 7 ok A & T s LA B Y Jo 4 i B vnT
002 AV I H Il =R LA I R A K
HARIT RO T BT AR A 771

2.3 HIPRERRERE

Ji A G ) S 2L A D K R el S 7 TR Akt R A 1
28 e He KOS WO AE P LA AT 78 K8 AI3d b | 9% HaCaT
20 i v K 30 T R -3 R B R R A R -2 B R
P W BR A e kA ORI I PR AT AR
Yy FUAEAT R GMNL-6 A1 E] T i FLFT A GMNL-653
BARIEG O @A MIER . Tsai %5 & A #KIER
GMNL-6 5% GMNL-653 (1 i 5T /1N B &6 22 1
FRAL, & BRAE A3 1 AT 00 48] #OOE ) GMNL-6 il
GMNL-653 F i o fie i 4 8 fE (-1 1Y Rk K
ik AL G 1 A A B S A R AR
GMNL-6 F1 GMNL-653 1y /b /)N BBz ik 3k B2 7 £F
YA B R RUUEL, Hs68 Ji£T 4k 40 Ja s 71 43 A £ 1
K H GMNL-6 FIl GMNL-653 (1 20 [ B i 43 (JIi ol B
fir ) AT Hs68 B £T 4 20 il it i 26 1 45 B, 7 1k
Ytk . H 1x10"° CFU/g(CK B ) By 57 & 7] LA A
WAL DL ST R JE AR DT R AR R R s
S7 it B BRI R ) R I 25
Yy Kol R 5 2k 50 ik AR I RACR 2R B AR JH AL
KPP H2 Ak
24 HEEM

B8 LA I 1 R G | AT R R
R T O R EAE RS X B 0 B R
O PRI BT A A, Park 4538 1/ BRUEEI
PEAN T AW LA AT R U5 A2 o BB AR, R
1x10" CFU/mL il 1x10" CFU/mL ( K% #i ) 9 J5 4
JCXHERL/NERIGYT S R &, AT
AR K S i R KE R ESEIIA T
U R B R SCE R SCR . e Ah, AR
J2 R EE R T, 7 RN A MR RG n, RORE 2 P 4L
SEPH O S — TGO T 1 LT D S (R RN 2 S
B NARBF G i R AT T 2SS SR OF BT W FLAT
PRI AE 0 X8 R A5 AT 230 AR B A A HE A 17 0 s A
B,
2.5 MAERE

oo %6 W T T D oo— U R A AT 43 il ik K b
Py 141 FE AL AR W e 58 4 v ok T R A S IR KCF
Barros % 2K BRI i #4H AR (8 V/em .60 Hz 95 °C |
7 min) X2 0 FLAT B 25+ 18 AP (Lactobacillus
paracasei subsp. paracasei )01 #F17 K 1% &b B I 5%
T - A BT RS AN - TE R B AR VR L BF
FERM, IOE RS T B FLAT W28 T B W Fh 01 w]
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LA S 25 400 ) 3o TR R Tl 1 9 P, EL A ) RO 45 9 TR A
A1 MBI 25 SRR T, Jim AR T i 50 AT RE T T8 PR
o S5 AR W e 7 THT A B A
26 MEMORER

J& A I R0 A RT E ERE f BRE  Lin A8 AR K
WF o kB, ME O OFL R W K B R WA
(Ligilactobacillus salivarius subsp. salicinius ) AP-32
T W FLAT B 28 T 1 W Fl ET—-66 1 o $2 55 11 Ji
W IgA \TGF-beta 1 IL—10 3R {2k KF /b 1
Ji 9 D TR AR Y % BK T (Streptococcus mutans ) 38 i
S i 1 T it B B8 11
27 RITRERXKER

AL 1 40 T8 1 i A= 70 % (g A ol 1E
Pericolini 55 % HiE T K i BR {8 % £} (Saccharomyces
cerevisiae ) X K FUH B & TR W TG T7 20R . 45 5%
FMW] G BRI B T 5 S R b B S R
(Monilia albican) 3L R4 | I &I 5 & 5z 41 i (%) 26
BFIOOT K T 2378 TR I 1 o D HOR I RS 2R 25 1 3Rk
KA A R A TR DA TR B B 48 h TR 22 AR R BE T, B

SZ Wk

BT O € R B9 T R
SR U 35 50 1 ¥ AR T i A A bR LA 2k
1t

R

R B 22 ) F 5 2 WS A T A3 M A B
T A i I PR AR v B DR 7K 2 R AR 2 K 19 BT
Bl DR A5 75 TR A EE AT SR, AR S A2 0T
il B 45 Ak B9 BT 5 K 22 A5 Ak T 40 i 50 2l ) S 3K
P A4 28R B IR B B, R JiE A 07 0N KA HT AL
(TSI B TRA | R 75 25 2 14 i R AT 5 SR Ik
W i A ool A A B 1) 30 55 4 D B HL 50 6 2800
L AR ERIBLE . BeAh 5 AR ol A& BOR X T e
HEJ5 A2 T8 B9 Tl A & T K s A T A T il 50 7 fif 400
A1) 4 5 1 28 S R, i T A S B KA AR A
TR AR S S A = RO B — 2
B 5 A DT ) 3 B AR B R AR 4E 45 5 A2 JU T RERL
IO 4 [ IR 5 A A 28 g AT TA) 2803 LA™ K s A= o0
8 Tl AR 7 R
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