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Advances in controlling postacidification in yogurt
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Abstract: Postacidification which is produced by lactic acid bacteria, always occurs in yogurt during
the storage, transportation and consumption, leads to milk fermentation with high acidity, and affects
the sensory and flavor of yogurt. The mechanism of acid resistance in lactic acid bacteria and
postacidification was introduced in this paper. In addition, physical, chemical and biological methods
of controlling postacidification were expounded and prospected.

Keywords: Yogurt, Postacidification, Lactic acid bacteria, Control

RRUTHARFIRIINR | FEBVEFRMBLA SCEERRYIBERE, JF LIRS kS s ) FU
HIIGE, W) KIERERNEZ, Clovd PRSI, BT e 2 sUs i B2,
FES— R B E o RRUTAREST AR, T2 e RYME™ ahizhn . RS IR 7E 28 A K
2-6 °C 1% Jk 1224 h, Wl fEdt FIRYIBA =42, S50, MR Akaiin, UMM RS E

Foundation item: National Natural Science Foundation of China (No. 31470793); Science and Technology Project of
Hangzhou Province (No. 20140432B106); Major Science and Technology Project of Zhejiang
Province (No. 2014C02012, 2014C02016); Natural Science Foundation of Zhejiang Province (No.
LY 14C200007)
*Corresponding author: Tel: 86-571-85070370; Fax: 86-571-85070396; E-mail: youyuru0130@163.com
Received: June 16, 2015; Accepted: September 22, 2015; Published online (www.cnki.net): November 10, 2015
BEEUR: EZEARPEEET HNo. 31470793); HUNHIRHEHRIIH (No. 20140432B106); #i{LA HAFHE L
TitEE KA1 H (No. 2014C02012, 2014C02016); #i7L4A A SRR 54350 H (No. LY 14C200007)
*BIIEE: Tel: 86-571-85070370; Fax: 86-571-85070396; E-mail: youyuru0130@163.com

i BEA: 2015-06-16; EZ HEA: 2015-09-22; HLsE#=H AR B #(www.cnkinet): 2015-11-10



664 WA 28R Microbiol. China

2016, Vol.43, No.3

RIFORSE, SRRYIE i TR, R R AR
FEELRENE T RRWIA AR, A6k T IRWIA PRI,
SO MRS 5 M A B T et e B R
RIAS B i R W e 7 dmazs i . BB AR Y
JR R E 22N H AT Wi A BT AR

W5 R T2 IT R Y R TR, £
TERBEE VA AP BTk, BB
JEFR . AT R AR L RS S AR AR
ko H BRI J7 i R TR R AT L 7
BIRMMERENL . HER AR AL R ™ i AR E 5
Wik L 28 ANREIH R T A0 oK o i i AR AR BB Y
RALRR, REMGARAF Ak DR R el B A A D, A
M R TALAR . A SCERR T IRYIR AL
2 RRPHPE R LR AT AL, MAERL, fese . A=
Wy Ik = A J5 ikt A TR WY 5 R AR BT 16 i it A T
TR RS, B DRIR YRR A R Rl A
2%,

1 3
1.1 RERHREL A

MRS IR RRACTT 43k 3 BB (1) WA
IR 5 (2) WG IR s (3) Vb Bei ™Ik
R EAHIG BE BB RAPRENS 7= N R
T HAEARIRIASE AT REAAE FRISZ AR K IR Y pH
DAl X pH (A RER 45 DR 2R AT i i e L R I
MR, 383 R TR e DR B0 T AR S R HE ], dsib
WRTERH B i Pl i, TTE — e R 95
HlEmA, ERFRYIR ORI . KBRS PV 2ie
AERS LR DT AR RIMLE ) 10° CFU/mL DAL .
12 BERFENSELE

B LR B 2 il o v iz A R P R
WL BRSO E 68-70 °C, IR FF IR
30 min, A5 2EAHIE] 4-5°C, T —RATEN
AR E 68 °C S| 30 min, ALUKHRA
SR AN B, AT A8 I R S0 P AN R AN 4
REBACEORIEANE ; IR TFENINAE 25844,
SURI RSV AR et n] DM A B FE T AL

D7 BT LIAR G HU B 1 ERR S R Ak, (R R
JERYS R &R RIS, A Ch AR
HRE W ZeEEZ IR KB ) (GB 19302—
2010) PO TR , T8 R h ZLRR I
AT AT IR E] 10° CFU/MmML L) . A, EURAR
PR AR N 3z B —E R . AHLEEZ R,
o AL BT B e R AT T L - IR 5 W ) E R NA
EPTBCASER T . BRI S, DNIfi i 2L AR
REFURE IR M o i AR A BT SO, RERSAR AT it fifd
PIGEALRIRE, B2, R R P e
FIR/INGAE BRI R] (SRR A F— e B 13
VRIS BRI T
2 EHB
2.1 RIEEREE T

£ i [ 7R 2 3 e W A A ) A I 25 4
TSI R FH o B8 700 (0 B g T B — e A 3
(1) IR T, TR Y R IE
WHEAT; () MR, e
KB, (3) Mt SO A i aE e, BHAR P
TGP IR, S AR R IR AR . SN I
FA] LA AU B A, AT AE ZZ R
MR . BRI RN N 22 2 A2 5
#, AHZEE AN R E(GB 2760-2014) 1B
B HAN T TR
2.2 RIMKARGEF
221 HRMBEZR: MEREHMESWH—FIZ
JRPTAZR, XA 2 [ PP B A SR B B S A
. BRTFLRREERK T % (Nisin) O AR 2 E R0 T
FLI A A S B OREEE , B\ R —Fhie 2 TC TR
(KSR ARG I o X T Nisin (930 B ALTAFAE P
FIOR IS . —FUL s tAky Nisin A9 H0BEAL 2
TN 2R R T 2R g 5 4 2 [ BH M
TR TR 20 0 5 v SR i Y S & AR VR R, 8 A0 i
M, BT 5 —F S IACH Nisin 222 TH
FELN ML T T3R8l J7, 400 5h) 40 e e v R R 1
B, (ARG T S PR & 2, R EL

Tel: 010-64807511; E-mail: tongbao@im.ac.cn; http://journals.im.ac.cn/wswxtbcn



WA RS TR TR A BT 5k Jig

665

20 PR A 2 R A R S e

Nisin 2L MRY T, 7ETH MLHE R Py (K i
B AL LR, TR A 23R 00 8 P B9 L T
FRER), BB NGB I AR A, AT
FAE R RIRA Wy 9 JE5 390 46 £ DR A I 5 SR 4R
SN, BRI AN B AN T AR
SRBIIEFR, R AN SR SR AT K T REXT A
AE, R e s S T EE Y,
TEB WA AR 1E(GB 2760-2014) Th RLE
Nisin 7EFL A FL i b i R &0 0.5 g/kg.
222 RINGEENE: SR BT IR R WA,
AT R IR e R e, REAE SR S 4
YRR AR, 5 AR P A A A 4 T 2
G, TR A RE S, D ke A
KZH, fE—ERBE FERRYER. HYEm
SRS, MFESERERE N 0.25% ] g 21
IR JERAL, T2 VAL IR BE LU s s c SEpE R
WHAIRIE Tt 24.99°T . XI55 2k 93 K B2 S0 Bt
MR 7L it A A e 5 ELA B S BRI PR L i LB
R B KB PR i, o JEORLFL R 40
PRI ROR N 50 g/L.
223 ARMEERESWES: AL (Glucose
oxidase, GOD)J&iliid Bl . M5 a5 L 1S
[ — Pt B AU, R RARE BT, XAk
JowE, nTRABREE M, AR 1k
JEEW, FAEFIPLEE . A LB o T R A1
T REAL A A R D AR IS, RIRH T AR
A EAR R, T AR — R R, ARG
B RBERCR . Cruz W5 LB, BRUGELE
KRB 5 R AR ke 25 7= T Z A HLRR
TR BRACRERE , it A A LB 4 &
e FRGE L AT LA ff U )5 R Ak ) R 4 ik — > T
LUV ES
2.3 IRINZEAEERIBIET

R 2 W 2 P TR B AR A I ZLAT B,
F H'-ATPase fVEFT, 78T FP & B r= FR At i 1 43t

ATP AWRE LA HE Sz S5, 358 T FLFF 3 o i
MRTE, RRYIRRRALH) EERN . IR AR KA
T, Wi pH SHISNAEE pH A, FERA TR E
HAMIN pH fErPPERTAIRE TS, SXREAH] TR A
PEATIEH BB RA A A R SN, PRES R
A, TR KR R AR T TSN AEER pH AR
TR, PRI FLA T G A BR T ) 41 2 2]
RRI0 , MISN R TP A RE L HE o 2
ST o AR B R A AR M e e, e AR A A LR
RERSHEANI, AN pH BRI TR, T2
H'-ATPase BEHGPEREAR, WA KA RRIFIE, &
RRACRE LS, RIBUBIIE I

AR FLAY A i v, CR A7 28
KPS FLURR A A MU a1, TN B-~FFLbk
HRERE T, e TR ROK AR . R AERS
B —Fh 2z 4 fmagE T, R LR e LR R A A
WA, SRERE A HRIRAL . Jadkid, d#nsd:
FEER FT A LR T A e T, (LR Bk
P pH WIRES), ABEFLBE - IRAE I IEMR, wikdn
A KA FAS AR,

AN, Kurdi S5 A ERALRR DRI, W
RS SR AT R A AR 3 S 2R AR L, AR
AL B TR 55 A0 R 07 R 14 LU 3 B AR T 2 A
o X I A RS o i T R ZEL I L 81 PO AN [ ]
BUAMXTREBURFEE AR . R, il e 2 i
i P IR R 11 EE A SO B R A M R e s 4, el
REE— TR e (10 i DR R W el R AR IR 7 ik o

3 HEYHE
3.1 FHEEHERHLH

PR 7% e T FH) %) 24 T 300 e O fin ARSI LA v
MEIREEBR A, FLRR N2 — 2K 22 [RPHPER, Cotter
A S LR T 14 TR R AL A 5 3 5k LA LA
KRR ARG, Didem B BXTRRATIN Sz,
Bl 1R,

(1) FIfH H'-ATPase HEH I HY, 4ERF4HMA
pH AR e . A | H-ATPase BE ] LIF]

Tel: 010-64807511; E-mail: tongbao@im.ac.cn; http://journals.im.ac.cn/wswxtbcn



666 WA 28R Microbiol. China

2016, Vol.43, No.3

GAD ADI
GABA  Glu Ornithine
A
jifa§ufa§aga§iagagenl
Co, v .'_‘ .
DNA repair
(RecA, Uvr)

IRIINLTELINL TN

DNA b 3 E et

Protein

F,F -ATPase

H* Extracellular

ADP/

'Intracellular

"@ [ 4 Protein repair

(DnaK, Hir)

1 E=RIAME I RER B E R

Figure 1

Graphical presentation of the mechanisms of acid resistance in gram-positive bacteria

TE: A: il GAD B4R EMN pH; B: @id ADIERFEMMAIGT; C: FiF-ATPase A # T D: DNA W& HLH; E:

A i (=¥ - S I A= |2 P VR & S R B S TR L PR (S E

Note: A: The GAD system bring about an increase in internal pH; B: The production of alkali by the ADI; C: Proton pumps such as the
FiFo-ATPase; D: DNA damage can be repaired through the excision of errors or the restarting of stalled replication forks; E: Chaperones,
proteases, and heat shock proteins results in the protection of proteins or their degradation if damaged.
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