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Progress on the Improvement of Quality and Functional Properties of
Fermented Milk by Complex Strains of Bacteria

WANG Ye!', HOU Baochao?’, HUNG Weilian’>, HE Jian?, LI Baolei’, MAN Chaoxin',
JIANG Yujun', ZHANG Yu"’

(1.Key Lab of Dairy Science, Ministry of Education, College of Food Science,
Northeast Agricultural University, Harbin 150030, China;
2 National Center of Technology Innovation for Dairy, Shanghai 201111, China)

Abstract: Fermented milk has a long history of being fermented by lactic acid bacteria. Fermented milk contains many
elements, including protein, minerals, and vitamins. Fermented milk is gaining more and more attention from customers as
people’s desire for a high quality of life improves. Most of the fermented milk on the market today are prepared with single
strains or traditional lactic acid bacteria (Streptococcus thermophilus and Lactobacillus bulgaricus) as fermenting agents.
However, this production method results in issues like an excessively long fermentation time, a mildly inferior taste, and
poor stability. Compound strains have recently gained attention in the field of fermented milk preparation. By utilizing
interactions and synergies between various strains, it is possible to increase the quantity and diversity of metabolites,
enhancing the quality and functional properties of fermented milk and compensating for some of the shortcomings of
conventional fermented milk in terms of product morphology and sensory experience. This study examines how complexing

strains have accelerated pH reduction, improved the product’s sensory qualities, rheological characteristics, and water-
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holding capacity, as well as increased their capacity for lipid-lowering, anti-inflammatory, antioxidant, and bacteriostatic

effects. Finally, the future research paths for fermented milk innovation are intended to offer suggestions for the diverse,

functionalized, and precise production of fermented milk.

Key words: strain; fermented milk; physicochemical properties; functional properties
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Table 1 Characteristics, advantages and disadvantages of different types of fermented milk
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{F: LPS: lipopolysaccharide, Jif Z##; SCFA: short chain fatty acid, £ /i iik; LBP: LPS-binding protein, J§ 245 G F; sCD14:
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FHREHEEER P 2K AN A 2L BK SAEPIZL
FFEd W42 FIZLAR ZEAUFT B Bi30 B Mk — i A& 17 i
FEM N B, FNGUE S>3 40 i KT 1L-10 #1 TGF-
B BT G 9 Th2 20 M4 5 PERRATR, GLZH At 530k

i) IL-4 U0, Mf7E a9 IgE FHt 1gG1 Hid ik b
S askoAe, IR RN o AR TgA 4335 LA R 9441
AL IgA Fil 1gG WAT G5 XA L1 B G5
SRR E 2 Th2/Thl SFERIRES . FE ik, e[ & T
DA e b 35 5 Th1/Th2 S5 I 55 AR s bR s 4 7k
N N (T e o I T3 S B C 5 Wl s a8 = e SR L SIS NSO e
PR B A TR, B Fhiad s et Rl s & e, o
DI RASI B S a7 0]
3.3 HIEDEM

O B B RN RSB T R AR R AR BT, I
op At Rt s RS BT R R . PUAERIRIT A
ST O R R WA ke kL piAER BT
T T X8 38T 380H PRI 24 P A Tr R, AT T e
P, TFEAT B T R RS IR FAY T EL
IR ATEM AT, Abdelghani 25059 S #4 BnUIg 4
ARAGIM AN [] 52 B B R 2L A5 2 T 0 3 X 380)5 TR BRI AR 174
FEPUER, 851 WoR MU ATCC14917+1EH4
FLAF B DSM20259-+K AU AT B B41409” 2H A4 XF K
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JH AT O157:H7. P55k B As2. 1598V TG
As3 . GO AT BRI As4. k% 40 i3 A= 2= gy
TH . MR S FAT B Dsmz345 % 3R ag i B AR i
K, 43R 22 17,16, 15, 13, 12 mm; 1M B#E 54T
R4 BAPRURR (R ) LA PR ) 2% 1 W P L X 3k g L B 1Y)
I BEARERE/NTEC4H . Hyun S50 5 FpAz 40 ity
1 A 2T AR PR S AN WD B AR (R & 7 L Rl & IR
SRR ZLIE BRI ) & BB IR & 5537, e
A REJ1, K IMAEWI LR FIERL 1 d J5, i &Kzl b
TR U BRI B 32N 5.28 A 6.45 log CFU/mL,
A2 LI R ORI 2 s L P b S5 IR, U HDZ:
52UlR A ERE IMO1 AL, b &2 1L Ao 2= U RE o A 4
59k 3.57 Al 5.28 log CFU/mL. 5 it Ak & 1
FL b3 2 L EAE S PO B TG, T DA e
VE R Z = 5.
34 ImEK

RIEFLIAP A A TE AR IR B MO T PR Rk
FEAE AR ARG, B e b S E S e T
1, 5 8 BN, B HLF A A RS 1 =) I 24k
AN, BT AT DASE 3 5 O N 1 PR AR — A 4
SRR TEFLIOPTEALTEE . RIERLAYPLEAL IS T LA
F DPPH-, ABTS"-. -OH B A FJL3F BRI P (radical
scavenging activity, RSA) Fll &k if J5L J7 ( ferric iron-
reducing power, FRP) g & . Zhao %1% il £ 1 U
Fh S 2L R FLAT I MC5 5 R0 & 150 19 i) 4y
SIS 0:1, 1:1, 2:1 F 1:2), W9 R EBEFLAEAETEIH ]
HIPTEALTG T, FEfEAFIE], X REZHAY DPPH, ABTS™
1 OH Y RSA ZZ1&34H0, i FRP ARFFAZE; 1:1, 2:1
F11:2 ¢4 DPPH., ABTS Hl1 OH 1 RSA 7EA#HIFHA
) A8 v A B o, AR 121 F1 201 4l 5% RE
ZHAHLE, 1:1 ZHfY DPPH. ABTS 1 OH ) RSA 7Efi#%
FERATE 43 BN T 13.18%. 14.14% 1 27.81%, T
2:1 21 DPPH. ABTS Fl OH [1) RSA 453 hn T
18.87%. 23.87% Kl 25.77%, iX L6 & B F B, &2 i
MCS5 Kfa A=y nT LAt F e &0k TE M H
Fi 3, B RHTAE AR ROR .

% T2 DPPH. ABTS", OH i RSA ¥l
il BTG T, Z AV BT SRR vz B,
B BCRAR PT DASE = R WL 2 Wy & i, S migsa T
FALIEPE . Shori S5 T EEFLAT I ATCC393 ., A1
YR ATCC14917. RZEFEZLIF A ATCC53103
X =R AN S e PR ER B St1342 . {4 FIY L
FFEE ATCC7830 4H-A K TENE IR, W 52 AN [F) AR HH A
KPR SR TEAEAE 21 d PR AT S8R & 5, 4%
SR, TEREA A 3TR], (8 I 2H -5 B AR A L i 5L
gy P I 5 b TS B 2 v X R AL U HOEAR AT
PRIZH A 1) R B L Ay 2 Bk fie =i o 83 mg/mL, FRA=WE
FLATF TR A 1 & T LA 5 bk fe i A 56.3 mg/g, 7E
JEE SRy 2 Wi R v S8 NS I ERT R AT s AR ) T2
JoT ) A, PTG N & gL e e 2 S i &

B, T SR AE R 2R AR 10T
3.5 EEILVESTIAE

1G58 I, REFFLRIVERH T PP s Ak mEFEEER
BRUFVES ISP LA BT, L3S0 A b A (U i b
PR AT AR o R AR A I e LB RS R AT,
T BUR WL SR BE R i R P U R A IR,
5| & FUBEASTRAE . 52 FCARE A8 PR T LA G-I i b i
SR BA AL AN ZUME, TN 22, S B AR 0T LA S
B galM. galK. galT P galE 9t 6 BERE 5 | R i 8
M ZUBEF AL A AR Zhang 8519 fIF5E & BUAH
WIFLAFE AT LA Leloir 4843 R AT FLE AN
FLVE, AR FLAT B WCFS1 S5 rEHEER T M2 A%
IR ZUAF B e R B SRV R L, 4528 o, FUbE
W T8 A THFE, P FUIEE Rl SIS A TR L,
A FLAT B WCFS1 5 B0 & BRI 5T
KA T AP FUAT o -5 1 G A TR e [R]85 357 il 1 AEobE
FIEZLITE S1. Masoumi S8 PEAL T REERZLAF AN
RO PR [RIE Ay 2 iz sal il 2 2Ll il (P R R ASOR,, 4%
SR HH DX R PR AR O B A5 21 19 A L T DAE R
WA AL R G F AR m U AT AL, PRI LE
fi LB ASTRPAE
3.6 EHitr

53 17 BT S48 114D A2 T PRI A 7L T LA S i
B Ag . Prde (BURAEME RIS . 2t i) . I EATE
PE . PrE Al . S FLPE AT AE S8 D GEARENE, 52 Fe Bk
K BEFLIABXTIGEAINFNEE ST | VAT 4 . SR FE
T8 —EMNBEESCR . & & GABA MR FLEA
VE R il B V6 97 58 BE FWAIRE 187 G B 77 78 i i 7 -
Wu FE i T @ GABA IR FLAT RS 15953,
DAAINAE ZUAT PR - WEHEERR B « A4 FLAT RS 15953
SEFLFFRR T1 2 1:1:3:1 By bl 25 R lEsL, bl &
HE R HEFL GABA &N 241.3 pg/mL, &
FeZH P A4/ N R SS HE A8 21 B 35 ek, I HLAE SR i
VKA JFE S 56 1T X 2L L ) S L A At S
20 WFTE B B AT LLZE AN BN Sh REREAS:, 3
MR E A28 R 2E T p-CREB 15538 BB T A A & 7R A1
YR TT IR 2 I A BRI, Wa S0 7 A IRl e P
T AL, B T ARG & ) (A ARSI LA el T g #Aus
BREED A1, [RE R FHAE Y ZLAT T PDD-1 1K [EFLAF
PH PDD-4 It AT R4z, EuBilh 2:3:1, B2
RS 192,50 ug/L, & % 82 [EIRTEsh )
S RIS B, B A e B AR & L T S i D-
UL RL /N R S 22 A& A=, 9 118 ERK-CREB-
BDNF {55l s Rk
4 RESRE

AT KRBEFLFPIE | H UL R R R A SO
B PR MR AGE & LY 0L S D RER A . SR T T, B
P PR T B A L AT LASRE B pH R Rl | $2TF
P 5 5 38 T DA AR 2 WL v R IXUBR ) i, A B B AR
P o S ECAS W] ) B AR BRI = 4 an e o 2 1 7=
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A, BT s R LI dRE K B T, R o A AR R
o X TLOREFRFETT 1T, SN PRRR A B L i m]
DAREARAARNE AT KL, P ARG B R
BRI o Sl PE IR 58 L DEA Al DR 5 DA A 173 PR
HERT LA SN TE DS AL BBk . AN [R]ARAE
B B S BE DI R] T L A B kP i AR s A 4 o,
ONIOE: - EEiVa == NN N PN E TR A triy c SR A (SN S - B
WA E Z HOR R TR IS 1R Z LR A
WA S DT TR, SR — e SE TR R BCEA L T
TS, PRI BORIFFE 7 1) ] DA T e L £
JHPEA T R Z IR E AT HE

Rl 5 4t 25 10 Z2 0 A LA S R AR B i 119 1R 25K,
PRz L™ b EEANWTHERAR B, i AN TR 2B 1 22
SALELR, RSBy T EAT B AT BB a ASUR TR
BRUEA TSI, 16 7] LL-S TOREME B R SR ME LS B2 L, 141]
s AETT (2l EENRIITIR) | i AT (IR BE L 34
oy EEEBOKARY)) - A A, TR B G e 615 |
S MR IZ 57 . R B BRI . G2 i o3 AR
s b TERE R BCAYAERD b, RIS BRRRAT A0 . 4
JEEHE AL PR ST FLBEA TR A | R DB AR BRAS LA SE R A
PEFLE ORI | 32w R LIRS E TESE; ¢ AT XA TH]
HOFLEE T AYAT AL, SZ AN A B R PEA T A2 S, DRl
A LASR AL A L sl s L T A T REAFIE, A
WA S RO B AR TS PR 5 Hh XU B 41
A AL ™ i o
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