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Abstract: Starter cultures are regarded as the "chips" of fermented foods, playing a pivotal role in enhancing sensory
attributes, nutritional value, probiotic functionality, and production efficiency. Therefore, the exploration and preparation of
starter cultures are of great significance for the high-quality development of the fermentation industry. This review summa-
rizes recent advances in modern starter culture preparation technologies, with emphasis on strain screening, high density
culture, and freeze-drying. Efficient screening strategies, such as automation, microfluidics, and artificial intelligence, are
highlighted for improving accuracy and throughput in microbial strain screening. The limitations and optimization strate-
gies of high-density culture are systematically analyzed, with a focus on fed-batch and multi-stage continuous culture to im-

prove biomass yield. Furthermore, the mechanisms of microbial inactivation during freeze-drying and corresponding pro-
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tection strategies, such as optimization of culture conditions, stress adaptation, addition of protective agents, and genetic

engineering, are elaborated to enhance cell viability and stability. This review aims to provide theoretical insights and

practical guidance for the efficient exploration of food microorganisms and the development of high-density and stable

starter cultures.
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3.2.2 NACFR  REALER R B R B IR A
X HEEAT B — B A8 SO CRNTPR BN I ¥ PRI
AEER R AR . TEAESBOES T, Rk
AP T N 3K SE N AR, DT i 25 e iy HAE BB E
WA T B3 XA AL R 7 V5 BEAS AT 28G5 T
EREGPTVE, Al A e A h 2B B A i A A E
o PRGN IS 7T AR TRR4E A QT AE, 1@
b AR RO PR S T RR A BPOME, e e
2 L S 15 1 A A4 2 L S F) 50 B PR AT E S A= B
AEPY . BREZAEDY IESE T FLIRTRTES N IR SRR
i, 25 S A RIS S E N . RIS SE
FIREVE T AR A T Bl L S DNA PR ERTE | 5% 5%
FEIFEL AR, IF H BB RNV A . BHAE ISR R 28
5% R NG A5, 32F T RAATR Y2 P 38 Xk L R BT A A
AR, BT RAL FR Y T, T4 AL PR AR R iR
1 AR TS SR RO . R0 il
VR T )5 1 Streptococcus thermophilus SP1.1 &
BEIE 1, RIMGTR A (196 °C) TR VR E S i TA
AR 1728/ o IEAE, Liu 85057 e BR AIRIAR
S 80~120 pum ¥ 4 44 A7 8y T HIEL Bifidobacterium
PRI I, 3 s HAE AR TR A 3. 5
ARS8 B pHA.S Fll 4 °C BYBR-R 28 TV KBRS i
Z125 Lactobacillus fermentum ATm V%R T AETE
F e PRAEAR, BV VR TS 30T 5Kk 87.19%, LT
PRIV I IXAPAE E N TR B i B, AR 2 I AR
SeREME, NITTAT SR BRI 1 o
3.2.3 LRYSR CRPRE HR O AR T B v
TEVR R TR R T AT 52, ANEE BT moRAL &)
FEE O rIRIAE . Horh, SR SRR TR AR g R T Ik,
PRI, AERFAN LS H SR, BT IR AR A TR 7
He L S ARREIRAR BRI, SsRARRS e, PR A
v DR VA AR P K S BE RIS R R, 4RSS
JEAAT o BRKARG AR S sl B LR P AL DT
a PR E BRI AR E (Te) : KA G PIAAAERT LA
TE AR S B S5, 328 Te {8, TR A5 b.
TE RS oK A G mT LA S IR OB IR, TR
T R P ARSI 1100 A SRS, B LRSS
2GR B A AT DA 4F 50 25 A D B R T A

PO, WIS O RIS, SR
NI F AR L, {8 Lactobacillus reuteri LTR1318
R T IR IR E A EE A FREE -
VA 8.29%, FLI LU AN p-~1= LIk T I () 5 1 51
SIEE R T 53.19% Fil 3.53 £%, R IE W B IR AT T
W J10Y 78.25% Fi1 86.43%, Halim %500 FES GG
B, S-S 030 e IR 55 5 AR A= w5 1o s FH R 6%t
LS Pediococcus acidilactici ATCC 8042 YE% T
AP ROAETE 3, X PP S AR IR M E ek Z AL,
I AR Z VK EIE R . 220l pH 45, 25
T Pediococcus acidilactici ATCC 8042 [ ffif % T
Mo AN, MR FE AT DA SR A RoE 1R
e, i = A A2 W B AR | RS | pH S5 AN R S Y 5
Mo, HA IR R T PR RV Ao AR PR RR 9 A0 %2, TP
EANVEEAL R T S TRAF iz Fa AL H iy AR
A0, Wang S5 UESIEAR A W5 ELBE 1 35 A5y - TR IR
BATA (TS A) I T LAAE VS VR Tk ack At v s A s /b 1
#4 0.43 1g CFU/mL, Tl AAfFE FHAR Y 3 i R
R AR A e/ T 24 1.47 1g CFU/mL.

3.2.4 FEEPRTARBEOR  FEKE TARBR AR BR HiI
FEHH AYEEN, R DNA R - S 4 A 18
WEEZH DNA, FHE it fbs . sl mrik s A2
AL, S5 5 uE B A EE R 21k, SCERISA LY 5 Y A8
[ . X —HOR, AT LR S A G TA S R
R R 2Rk 45 07 e i AR P T R TERE . PUARER
FI BB A AE o W B E VK 2R 1, SR S g AR R R 2
i, DT REARR K ST 20 B A 45403, $2 v TR RR A BT R
REEY, i, Deng S5 MR A M PTARTE A ILH
AnAFP HATAEYNE B 500 5, FHH T K
R, A KM AT B B MR TE 57 TR - - D-Bi A G2 2L
PEA S T RIE T R AndFP 3, FRIH B3
PRI . ZRUgIAE AR S B 5 | ASMEERIS hAQYI
FLNET, Saccharomyces cerevisiae YIS AEEHBVEH
TNPSEHE K A3, MTTYE D 2R PR DK BT AR,
IR RE T BT R M . TEIREES HE Pseudomonas
Sluorescens HLidi P BIFST Hh R B PR Rl B AR ek 3k
=N rpoS R IId FERAa | TS i 2 TR TR 4
A FIIREE i rh B 2 AW Hig 2RI 3R 7
TR AN E A A AL L TR EE A T g AR OxpR
FER A ot Rk A I i AR R A A i P AR
e

4 FRERE

A SCEFIR T AR B R IR AR - e R i G

AR, HE RO PRRRITATLE | S B IR AV VR T4
FRYMFTEIERE . BRI EHARSE T T8 i AR
T e YRR ARG AT, S R R TR B T A
fihe BEAE AsfbER . N TR Re S ik s AR
MIRIE R R, ey iiise nT S A ke A SRR
RO B, AN OO A M AR e B R, IS BEIE
Pt BT 22 BE R L, HOW RS R = 3 PR IR R
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A AR B R, AT T A58
B, I N R A B AR TSR T AT ) 3085
VO UR TRAAREE 5 DAL PRANGS IR0 S5 s,
T PRV R AR A ERARAL T IRIRIRAS, SEAIE PR
RREGLRAT I E], P i PRRRAT I R AR E P, UE— 204
B 1A R A R ISR B R R . A R R R A
P TRIRR T | v 25 B RS IR IR R TR AR £ HL
525 HE RS, AEAT AN VAR 22 PR, A @ B SRR
HRTSAATER 5 T 2002 2% | 15 XU i LA S gke
I VRIS 18 22 [A) L, 381 VX B2 A, BR
RN s 24 HG R TR E B S BB
AEFERAN FI SRR BEARAE AR, 2™ A g Ho™
mt B ME LA o AR E— A ROR I gt s
BRTMb AR R B TRDRE, DIES B b A A Tl i) s o i
K
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