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TEEFUTE LK-1 BB R AR
BRI P RIN

¥ EBA, BRAS EEE, R T ERE, FRE, ERIW
(LR R FRSAE S TRFR, Fdif o 570228;
2. B A R LA F R 5 Am TR, A AT IR AR A Sa e T & IR
BHERFRE L EE LT, ) AT 524001;
3. F AR K FRABEW R, & HETF 6650005
4.4 9 R Y K FRBAZHRFR, #HILKX 430070)

W OE AN TFERIAAARNSAEE SRk, AFRSTEEIAFE LK-1 (Lactobacillus casei LK-1, L. casei
LK-1) e9A K&, FBR. "R FfedtiE S 440 ITH T, FAFRAHALRANKR, AIEREERARE
®EE R L casei LK-1 KBEF RTOREFM4. R LW, L casei LK-1 £ pH5~7 #= 0%~10% /i = 53 & H 2
HET, ELARFHAKRLEHEESD,; ARE (pH3) FddE (40% RELHE HE) AEPEHR3h, LE5FES
HH 76% A= T1%; /£ MRS ¥ A #3554 48h, FEBEH 5.35g/ke, FERAEN RS, E AT R0 KEE. L casei
LK-1 KB ¥ R a9 RELMH: #db pHO.S, KBRE 37 C, BMHE 1% (vv) , KEEEE 30h, &4 T H
B REEEE R TSR ER KN 8.9940.04 Ig CFU/mL, EBAEH 7.1620.26 g/kg, B & F87, BM#iE o, %
BHF, A L casei LK-1 £ R BERSF#H—F 8 ARE T R B KIRIE,

KR TESLATE LK-1, % % R, A8, T 244
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Fermentation Characteristics of Lactobacillus casei LK-1 and Its
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Abstract: In order to utilize Lactobacillus casei to prepare fermented pineapple juice beverage, the growth curve, acid
production, acid tolerance, and sugar tolerance characteristics of Lactobacillus casei LK-1 (L. casei LK-1) were investigated
and analyzed in this research. Moreover, the optimal conditions for the fermentation of pineapple juice by L. casei LK-1
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were explored by single-factor test and response surface methodology, with the viable cell count and total acid content as

indicators. As revealed by the results, L. casei LK-1 grew and reproduced well in an environment with pH5~7 or containing

0% to 10% glucose. The survival rates of it were 76% and 71%, respectively, after 3 h of incubation in an acidic (pH3) or

high sugar (40% glucose) environment. Besides, after 48 h incubation in MRS medium, its acid production was 5.35 g/kg,

which was good for the fermentation of the juice. The optimal conditions for fermenting pineapple juice with L. casei LK-1

were: Initial pH of 6.8, fermentation temperature of 37 °C, inoculum level of 1% (v/v), as well as fermentation time of 30 h.

Under this preparation condition, the viable cell count of fermented pineapple juice was 8.99+0.04 lg CFU/mL, the total

acid content was 7.16+0.26 g/kg, and the juice was bright in color, sweet and sour with excellent flavor. The results of this

research can provide a theoretical and technical basis for the further application of L. casei LK-1 in fermented foods.

Key words: Lactobacillus casei LK-1; pineapple juice; fermentation; process optimization
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Table 1 NFC pineapple juice essential nutrients

iH % (/100 mL)
HEE 0
i3 0
BoKEY 12.3
# 0

M8 FUELHNSE T BV SE R IR AR A R
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B L. casei LK-1 32 1% (v/v) R A MRS B
FRFedhrh, 78 37 C BRI S B 9R 24 h, fERE SR
0~4 h HWIE] AR 1 h BURE, 4~24 h HATAIEERE 2 h HURE,
K LA ETHAE 600 nm Pz A 2 Hmz G
i ODgo0 nme
1.2.1.2 L. casei LK-1 FERRME AN = BHIREE T A9 A= K
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) Jo S O 2B (0% 10%. 20%. 30%. 40%) [
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HUREI2E ODgop - I T35 0. 3. 14, 24 h 535l HUE
M T PR, F (D) TR S TP RRR A 2

HFHEHE (%) = % x 100 = (D

o Ny RIREE 0 h NG %L, CFU/mL; N, 3%
AIEFEES th IR TR%L, CFU/mL.
1.2.2 L. casei LK-1 F7IgE 9% 1.2.1.2 Witk
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Ryt wits pH o 6.7 HEFh & 1% KBERTE] 24 h 4%
PR, ZBEERBHRIE (26,32, 37, 42 °C) Xt kB s
SR F I TR ORI R S B R R R T S SR T b pH
6.7, KRR EERNATEIY 37 °C #0124 h 554°F, %
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1.2.3.2 Moz s il 7 R 2 S50 1Y R
V) O Ol D O S5 5P i L [ IVA TR =W O D W 7y
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&I 2).

2 WEIRIREET LSRR R % 5K

Table 2  Factors and levels for the optimization of the pineapple
juice fermentation process

K- HE
7 Y12
AWllpH  BRFHEHE(C)  CHAME(%)  DRREE (h)
-1 5.7 32 0.5 12
0 6.7 37 1 24
7.7 42 15 36

1.2.4 JETFH B 10 MEEE VI SEA
UCH Zr=1: DA E VEH /N, X HIR T 9 NFC
PR, AR 2RI (pH EE 6.8, FHE 90 °C

TR 10 min), K5 3% 8 B ATV Y, e
T AR AR5 BB E I T Ao g 5107, B BT
TERMELTE 3.

R®3OREWEE
Table 3 Sensory evaluation standards
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R (4053) PR AR, JCHA S A 1% 10~24
FRFI L BRI, SRRt @i, SRR 0~
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HEVEEARE], AW B EHG 0~9
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Fig.1 Growth curve of L. casei LK-1
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LK-1 HAGRW HF Tk~ . \ &R 8 h &k
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Fig.2 Growth curve of L. casei LK-1 in different pH conditions
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Fig.3 Viable cell counts of L. casei LK-1 in different pH
conditions
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Fig.4 Growth curve of L. casei LK-1 under different mass
fractions of glucose
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Fig.5 Viable cell counts of L. casei LK-1 under different mass

fractions of glucose
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Fig.6  Acid-producing curve of L. casei LK-1 in MRS medium
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Fig.7 Effect of the initial pH on viable cell count and total acid
in fermented pineapple juice

2.3.2 REAREXHE EECHUS MR YR IR 2l
T A W) K AF PSS A RN T RE A B Bl ) 15 R 45k
S B AR A AR B L AU R DL R S TR BE
FXIRE, GniE 8 Fios, TEARWEIRE N 26~42 °C {5
FBI A, A e 35 SRy b i B R 2 S A i 2 (P>0.05),
IR E B TFEE T L. casei LK-1 AR EL
Yo TEFERRJTI, KIBHREESA 37 °C B, L. casei LK-1
HA S 107 TR i, B R b R 1 e bl R IREET
0.72 g/kg Wi HNZE 7.08 g/kg. >4 & BEIR AR T8 5
T 37 °C W}, ATRESZME T BRI P B T, SR
UHZRNS | PPy b, PRI A IR 28 SRy i) iR 5t Ak
TEBARIK- .l &l 8 AT, REHREE N 32~42 C W,
R Pl 8 TRy w1 TR ORI AR B O B, e
32,37 1 42 °C #EA i TS

3
£
)
23
)
= "
¥§ 0 «
i 0"
H2ogol —=— WL L0
-1 71 SRl
80 L L L L 00
26 32 37 42
RBEREE (°C)

P18 Il RE X A Il 2 SR v I TR ORISR ) 2 )
Fig.8 Effect of fermentation temperature on viable cell count
and total acid in fermented pineapple juice
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Fig.9 Effect of inoculation amount on viable cell count and
total acid in fermented pineapple juice
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Fig.10 Effect of fermentation time on viable cell count and
total acid in fermented pineapple juice
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Table 4 Design scheme and results of response surface
experiment for optimization of pineapple juice fermentation

process
W oz A B C D Y: B (g/kg)
1 -1 -1 0 0 5.44
2 1 -1 0 0 6.02
3 -1 1 0 0 5.93
4 1 1 0 0 6.27
5 0 0 -1 -1 4.69
6 0 0 1 -1 5.07
7 0 0 -1 1 591
8 0 0 1 1 6.72
9 -1 0 0 -1 5.43
10 1 0 0 -1 5.04
11 -1 0 0 1 6.69
12 1 0 0 1 6.90
13 0 -1 -1 0 5.12
14 0 1 -1 0 5.75
15 0 -1 1 0 5.35
16 0 1 1 0 6.28
17 -1 0 -1 0 6.08
18 1 0 -1 0 6.28
19 -1 0 1 0 6.64
20 1 0 1 0 6.37
21 0 -1 0 -1 3.97
22 0 1 0 -1 4.82
23 0 -1 0 1 6.47
24 0 1 0 1 6.12
25 0 0 0 0 6.89
26 0 0 0 0 7.09
27 0 0 0 0 7.24
28 0 0 0 0 6.80
29 0 0 0 0 6.94

5 WAR XSS R T 22 b

Table 5 Variance analysis of response surface methodology

results

FZEORE FAFM ABRE ¥WEF O FHE P WM
H5i9E 18.14 14 130 2798 <0.0001 B3
A-¥IlEpH  0.037 1 0.037  0.81 0.3840
B-KFERE  0.65 1 0.65 14.11  0.0021 o
C-Hfh it 0.56 1 0.56 12.16  0.0036 %
D- KT 7.99 1 7.99 17246 <0.0001 o
AB 0.014 1 0.014 031  0.5859

AC 0.055 1 0.055 1.19  0.2933

AD 0.090 1 0.090 194  0.1850

BC 0.022 1 0.023 049 04972

BD 0.36 1 036 777  0.0145 *
CD 0.046 1 0.046  1.00  0.3347

A? 0.18 1 0.18  3.88  0.0690

B? 4.80 1 480 103.63 <0.0001 o
(o 1.76 1 1.76  37.90  <0.0001 o
D? 4.40 1 440 9508 <0.0001 Ho
B 2E 0.65 14 0.046

KAliR 2 0.53 10 0053 174 03121 AR#F
AR % 0.12 4 0.030

S 18.79 28

e *FoR 35 (P<0.05), **F/m il i35 (P<0.01)
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Fig.11 Response surface of the interaction of various factors to the effect of total acid content
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Fig.12 Sensory evaluation of pineapple juice with different
treatments
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