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Gastrointestinal Tolerance of Lactobacillus plantarum LPb1 and Optimization of Fermentation for Yogurt Production
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Abstract: The tolerance of Lactobacillus plantarum LPbl in stimulated human digestive environment such as artificial gastric
and intestinal fluid was tested. Lactobacillus plantarum LPb1 was first trrsyrf with artificial gastric juice for 3 h, then with artificial
intestinal juice for another 3 h at 37 “C, the survival rate of Lactobacillus plantarum LPb1 cells was 88.6%. LPbl mixed with a
strain of Streptococcus thermophilus was inoculated into skim milk to produce yogurt. The results showed the combination starter
produced acid well and the final products had good water retention property, meanwhile the yogurt was weak in post-acidifying

activity at the storage temperature (4 ‘C). Taking sensory evaluation as indicators, the optimum fermentation conditions were

XA TR

inoculums size of 4.45% of mixed culture, fermentation temperature 40.40 C, and fermentation time 8.53 h.
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HE gy Q93-3

R I L A it A FL At P b A T, SR R L
BRVA, JFHEAT RIEFIRTTC S IR, 5 B pr s,
FUAT W B FLIR L — R i N T dh ki T ilm
PR R PR AR AR A, NSRRI UIAR S AT 2
WA BT B 5 AR R R ), 2
WAy A2 RVR 2 R A e I SLIR B, Y
o B e R (A, R ALK e Ty, BRI L e
RAEAT 2 A S RIS B SU IR N U T (KB TR
b, Hrh A A — R FURF O S e IR . SR
AN FURT R A R AR T 5

AR I S ELAVE R A A T RRE A !,
I RN 8] 58 HELAE N AR T8 P9 R4 2 AR AR o AR SEIR AT 9
T HEYIFUAT B LPb 16 AR UL 91 A6 38 24 58 19 i 52 15

ek H A
HETH -

2012-03-18

WL ARSI A T L H (Z3110211)
(=P

SCHRbRIRED: A

WSS 1002-6630(2012)21-0240-05

UL, WAL T LPb 155 VHE B BRI R 5 A IR IR 3 1) e Hm T
TESH, BAENLRFERIT RN R S%

1 #e5J7E

KL
[
HEY)FLAT RILPb1
oy B A3
112 RigRdk
LR PRLPO LI . T3 MRSIEFRIED; fHhng
BERRTE BT B FIGE . MI178 Y, DL EREFREL115°C
& PE20min.

1.1
1.1.1
ARSI FORAT s WEIABERR B TR

TR SO H (2011¢11017); T3 1720104 BEAF A 4 1 H (2010C92024);

JABCAR(1985—), Y3, WIS, W07 A5 T, E-mail: zhoupeidong2009@163.com

MEAEEE: B AR01964—), T3, Bz, W, WROTMAE L. E-mail: daodongpan@163.com



XY TR

E6miltl =

2012, Vol.33, No.21 241

P i BE LB FRIE . 10g/100mL 1 i G W5 %
5g/100mL {1 EERE, 95°C A% B 15mins
113 WS

JCHI IR Wk T W HEA.
JEEE Al JEESigmadF]s BHER  EZERMLR
FIEBR AR HARRFIA T A T A ARG A A,

TR RRR R RR R A AR A W
IR ORGSR SE I AN s 3K 30/ A VR 25 L
L f#[ESigma/s; PP-15-P11 pHil  #% [ Sartorius
YNEIS
1.2 ik
12,1 GPBERLA AR A SR (1 i 52 1o

N T e R R O R E O 100g/ LI
HhR16.4mL, MNZWKME, W ITpHE A3.0, &J5 N
N0.35% W H M F10.2% NaCl, #4r%E, MG
0.20pm il FLUEME L JERR B, HIfF N T H W& .

AN TR afliBRdE: NaHCO; 1.1%. NaCl
0.2%, BHEIEF0.1%, W 1TpH 8.0; bH: MHVTEE
0.2%, i 1pH8.0. AN Ll hai b iABILL2:1, HI4L
1720.22umPgFLUE M ERR B, %M

AU Kt AR IR I LPO 1 WM B A 5L B
ImLBE W IMAOmL A T, #F345, 37CHE R
ShIGFFIRAT L 4200r/mins 020min, 525 RIS,
IINTOmL A TR, BiFH%, 37°CHERIR, Wk
3h, FRRATL.

. A B 5 1) 7 B $0/(CFU /mL)

R e i o (CFU mLy -
122 FEHEEER R K91 1k

T R ) — A5 PR ER /K R R AN [R1 B B — R AT M7 ] A
PR —37°C R FR48h— B A (FEEK B ) — P A0 Rl e i A 45 1
PR — AR S H R DR AT
123 WARZ I S HUE IS Bl

HAEE 1R 40 o6 AT T BR OFF B BRBR 1R ) TEMIR S (BM1 7))
WARRE FRFE 37 CIRAR FE16~18h, HiFRMiE4T .
4200t/min & 0020min, FFL150.45um L g L iR R B
i, 4CHRAR.

0k 12 55 2% (1) 8K 1 AT B 30pL AR vk A, BT
S H G TR 8 46 TP AR L, WO I (1) I 40 M A T
60uL T840 [, HFGE0.5h, BT RFRAF37C
HRERE, A8hJE g4l
124 IRARESIIE&

S PREXLPb 1 FIWE SIS BRI R E R, WEH3K, 37°C
T RS IR I B NE FLAE A R 19, 1593 1) LA 2 % P 22 Fof
R BT PR TR, B LLRMABURA, RIMR
G R .

125 REWE

I10mLFLEE T =AM, In0.5SmLMy IR, K 3L
FEFFR 23 190.1004mol/L NaOHARAEV IR & I I
3, HAHIB LA H30sK LN RN 1k, RIS EI
SE N, ENaOHE M FER, B8 /NS R 207 . 4
THFE0. ImL NaOH N 1° T (35 /R V2R BE)!,

1.2.6  HRREKBEAIA
1.2.6.1 PP A A FL ] S 1R 5 mm

1) Bt i L AL AR A BN 2% 3% 4% 5%
WA REER, 42°CKRIE#ShG, MEMmE, JFdtir Bemvr
EPE S U [ SN SRR A= R O NEAE /4 < E il R A R
Fre BEFLCUR RURCBRANZER) . L ZUIR S TR 5 3
), BFRERHE A 104y, BHTE 0, SRICPISMHE, M
TP VR,
1.2.6.2 RIS AR 2 P 3L A S (1) 5% 1

Ia) JBE i L T B N A%l A R IBE, 42° CAAE T 23R
P[5, 7. 9. 11hjG, WGERREE, JHFdHTIEE TR .
1.2.6.3 R RE X R L b S I3

1) JI A L P N 4% IR B R R, 403l F384 40,
42, 44°CRIFONG, MEmE, HIATREVHY.

12.7 g REEAML
PR R R R T ISF 1) S R L A A AL
SEmfE, EPEBox-Behnkeni i1k %, i#id Design
Expert7. L.38KAF 3 1 K fff 52 e R B S A o DA 2
R P R R TR TR 3AN DR 22 00 E AR 5, B VP40 Sk i J3
B, BFEAKFE K2,

=

#£1 REANEEREHRE
Table1l Standards for sensory evaluation of fermented yogurt

VA g LI PSR (USRI ) MIVRE

| ayy  KPERCRSRECZEIORGR,  ERIUGEK, WK, WUk, SRBTASUREMDEAT AR, BARER, £,
HELA I Rk REREVRAR Y KGR, BERN

4~60F  ATHOREEB, AU DR RRFL AR, ATk FRIR, M5, TERE, A7 RIS

685y TG, AU, U R RRFLIN T, MRFLEH, Tderk ATEA MBI, BSAR, ATtk AR,

S—10%  AURCAHE. TR [ K WA, RRAT I, HEMNBLE, W50 MR, A, R,

TEA I EA T R 5 51 119 AR

B TORSEELG, ToLi T, R R A A R LA )




242 2012, Vol.33, No.21 853

XA TR

2 RELFEFERARBREZERERIER

Table2 Factors and levels of Box-Behnken design
K - N - S B
X PR /% X, BTN )/ X RBEE/°C
—1 3.5 7 38
0 4.0 9 40
1 45 11 42
2 HRESH

2.0 XA ALIESA S T 52 )

82 @.&iﬂ

8.0
78 !
ﬁ Tk 33

Lb PR /M

B1 LPhIZEATHBGETRERRKR
Figl  Growth curve of Lactobacillus plantarum LPb1 in artificial
gastrointestinal fluid
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Table3 The influence of inoculum size on yoghurt quality
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Table4 The influence of fermentation time on yogurt quality
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Table 5  The influence of fermentation temperature on yogurt quality
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Table 7  Variance analysis of the regression equation
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Fig.5 Response surface and contour plot of the effects of inoculum size
and fermentation time on sensory quality of yogurt
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