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Fig.1 Schematic diagram of postbiotics from lactic acid bacteria in microbiological culture,

food and gastrointestinal tract®
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Fig.2 Five steps of preparing postbiotics form lactic acid bacteria®
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Fig.3 Postbiotic solution (a) and freeze—dried postbiotic (b)

obtained by Lb. salibarius culture in MRS broth!"
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P A KA — R A U B AT R A ool
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WY RIS B N, Lin 5955 B '"H NMR il °C
NMR JE 52 T HE P FLAF B NTU102 1Y J5 A= oo A
FEM R 2- (2-1-F -1 L 5L 2-H 3N
i .1 . Wang 255958 14 'H NMR A1 °C NMR 4347
AW FL A IMAU10014 B9 MRS 5 9% 3t dh #478
PUE Y TR B 2-TN MR . A EE T e b
HAR  NMR Jrikh 8 7 R A4F i) R Ewa i, L
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IAS R 55 17 5, AR FTIR W W 4 T 5
Ao B PR3 AT . 914, Shafipour S5
FTIR 2 ok A HL 4 FUAT B A 25 J5 2R oo Xt L0
2 ST R TR A B TR TG P, 4 R R ) P 40 R 4 K 2T
Yk 3R [ 5E 19 J5 A oo 3 ) B 2 T R R RE ) B R
Trabelsi 55z H FTIR 43477 42 A W 2L iR v A= K
o AR A Z A A O, TSR LR T ML A
ZHERY R BE R BRI E e BE 0 AF e, FTIR A %y
AR SR, 43 B DRk RGBS v, I TS R ) A R
FOTEC R R MY S E W) e = i Bl
ERERLEEMEM, A H T FTIR 5 HEHAR
6 Aan il i M D RB R, TT A R AL AN G A A

Ji A TTAGE I 75 THT 4 o H 40T
27 HEHER

Br 7 S0 KB EOR DT AN, —SE Y
BORWAEA W K E, #H T )5 R e 4 o 1 E PR
SE St A BTSN ) P SR B RO A AT I
] 5T 3% % (Matrix—assisted laser desorption/ioniza-
tion time—of—flight, MALDI-TOF ) % 7& FL W& ¥T % &
AT E B S; FH HE WSS LB S (Electro-
spray ionization mass spectrometry, ESI-MS) %7
FLIRFT ACH I B 2 7 i, — S84 A il )
SAATX S ERA D—/L-FLRR AT AT I, MR
22 1B 5 3 X I 2B T 2H 0 BIF 5 R HDOHRG TE 23
e A0 ORI B A D7, 3% 2 B T ITARR
TIa A TeA W AT R T 1, SR BB T
15 R OA Je AR G b e A W P R I R Y
153

R2 FARABRERKRTENEENEY R

Table 2 Main antibacterial substances produced by different lactic acid bacteria strains

A 2 A SLBR T T AR LR oM T ik Kk Lk
H HUBR &
7 R B SLAFE L, ARHE A GC-MS [47]
En SLHHE L, A HRHE ¥ AW GG LC- SPD/GC-MS [48]~[49]
%3 MK, SUAF T #AW,G,G  GC-MS/LC- SPD [50]
B BB AT MAH GG [48]
X TB SLATH IR LC-MS/'H NMR, *C NMR [34]
538 BR SLMH, AR R WAE,G HPLC-DAD/GC-MS [471, [51]
EEN WK, SUAF T #AWE,G,G GC-MS [47], [52]
BT WM KH HAFH EEN) GC-MS/LC-FTMS/LC-MS/MS [52]~[53]
whn vk B AR FATE R HPLC-UV/DAD [35]
4-F SR ORIk 5L R IR FUAFE AR AH LC-FTMS/GC-MS [47], [54]
3| vk —3-5L % MM SLAFH , AR RH HPLC-UV/GC-MS [47], [55]
A AL B SUATH , AR HHE GG LC-SPD/GC-MS [47]~[48]
¥R SLATH i GG LC-SPD/GC-MS (48], [56]
A& 2B SLHH WAH G GC-MS/LC-FTMS [52], [57]
v o B SLATH FRH LC-MS/MS [53]
. MM KHHAFH #HE,G,G  GC-MS/LC-FTMS [52], [54]
7 B SLATE LR TR #AWE GG GC-MS/LC-MS/MS [53], [58]
% 7 B R SLHH WAH LC-MS/MS [53]
¥k SLATH LR PR HAEE,G LC-FTMS [54], [57]
¥ 5 SLHH WAH,G,G  LC-MS [34]
Jig W5 B2
- A F T MM KEHAFH HHE GG LC-FTMS/GC-MS [471, [54], [57]

i

IR ILAFE , A RHA

HAEE GG

GC-MS

[47], [50]
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A4 4 A SLER A A A EXVER- 4 ST ik AE Lk
T JUATH LR R E #H#H,G',G  HPLC-DAD [51]
T i B M, FHEE AW ,G,G-  HPLC-MS [59]
61\ i B g AT R e GC-MS [21]
3-F K KB LA A GC-MS/LC-FTMS [52], [57]
M 2R AT WIRHE,G GC-MS [58]
b S} LA I A GC-MS [58]
A+ mm SUATH AT P AH LC-FTMS/HPLC [54], [60]
A+ WIRER(B-# LB I A HPLC [60]
AW aER)

K SUATH AT WRHE,G LC-FTMS [57]

i E R

29 ¥ % LF-BZ532 AT G RP-HPLC [61]

@ i % SLG10 AT G RP-HPLC [62]

40 1 % BMP32r AT H G RP-HPLC [63]

@ H % DY4-2 AT G # g & 3% % HPLC [64]

Kb EE AT GG RP-HPLC [65]

E BRI

2,4-= BT EEX®B, & HHKH WEE GG GC-MS [50]

b

EXSE AT G 'H-NMR [66]

-FRKR, TAK, LY WAHB,G,G GC-MS [21]

2,4-=(1,1-=¥ 4%

LR A+

FoB 2-BLAMH K AE A LC-MS/MS [53]

(20 R B8R — P &UBR ) B

BB (W R B — B R

B ).3,5-0- =k

BT

KA (2-FAKF LATH WAE,G LC-FTMS [54]

)

—mAk 23-T= LA, LRE, AkE ,ANE WAH,G,G  GC-MS [67]

B HH

Y3 SLAFTE LR, AR W $ L 6,60 HS-GC-MS [67]
A

7 R SUAFH LR, A RE,NE WALH GG HS-GC-MS [67]
BRI

HRACA, ZRABH, LK ¥AY GG HPLC [68]

Y4

Wk 5[], 2-alw e -1, SLAFH & B T GC-MS [69]

4-—

G AR I GG MALDI-TOF MS [36]

(RX, RX)-3,4-= LHH GG NMR [52]

#AIRTIE-1-H 8

BT R AT G HPLC [70]
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(HYA) BRI, Toushik SFIBIF5 & B4
FLAF T BO7 7 A 1 5 A2 0 RN 22 1y B e e e R i)
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Fh AR B2 St 3 X e AR T LA SO VR RE T A B2
Me), 3 B4 Ml R 4 0 A Do TR PR D RE SR AL TR Y
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The Preparation, Analysis and the Activity of Postbiotics from Lactic Acid Bacteria

LI Wen', WANG Weijun’, SHU Lanjie', MA Jingjing', CHEN Yumeng', LI Yanhua'*
(“School of Food Science and Biotechnology, Zhejiang Gongshang University, Hangzhou 310018
’Jiyang College of Zhejiang A&F University, Zhuji 311800, Zhejiang
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Abstract Postbiotics can be defined as soluble metabolites released by food microorganisms during the growth and fer-
mentation in culture medium, food, or gastrointestinal tract. It is rich in bioactive substances with different molecular
weights. At present, the preparation and application of postbiotics have attracted much attention. Postbiotics of lactic acid
bacteria is probably obtained using MRS medium and some byproducts of animals and plants (e.g. whey culture medium)
are also used as culture medium to prepare postbiotics. The cell-free supernatant with large amounts of active substances
can be obtained by post-treatments, such as centrifugation, filtration, cell disruption, and so on. Therefore, the biologi-
cal activity of postbiotics can be influenced by the types of bacteria, culture conditions, preparation technology and anal-
ysis methods. Adding specific functional postbiotics to food can effectively improve food quality, which is the foundation
and critical point to exert their active functions. The use of analytical procedures to detect the quantity and quality of
postbiotics and the antagonistic molecules can help to study postbiotic metabolites derived from lactic acid bacteria. It al-
so can clarify the beneficial effects of postbiotic substances on food. This article summarizes the preparation methods,
chemical analysis techniques and factors affecting postbiotic activity of lactic acid bacteria. It can provide the theoretical
references for the further research and development of postbiotic products, and also can maximize the effect of postbiotic
activity.

Keywords postbiotics; lactic acid bacteria; preparation methods; chemical analysis; bioactivity



