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LR B L 7 £ B ( extracellular polysaccharide,
EPS ) 2 BT H AR AR 7 43 00 3] 240 i B b
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RN AN AR S SO F L W ES P2k Yk e
PR PR ) 5 B M 4% (BOR 4 7 B i 8 000 ~
14 000 Da) , b AW HEARA R

G WG 7R 5L (SDM) - A F1 R 10.0 g, YNB
(BERFRIR)6. 7 ¢ FAIHE20. 0 g BEFRE —H12.0 g,
ToKLTREN 5. 0 g FPETREN 5. 0 ¢ BRIREE 0.2 ¢ B
%% 0. 05 g I 80 1. 0 mL, MZEMA/K % 1 000 mL,
P pH{EZE 6. 6,121 C K 15 min,
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Fig. 1 Effect of fermentation time and temperature on yield of EPS from L. plantarum
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Fig.2 Effect of initial pH of culture medium on
yield of EPS from L. plantarum
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Fig.3  Effect of carbonsource on EPS yield of L. plantarum
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Fig.4 Effect of nitrogen source on EPS yield of L. plantarum
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TR EE ARG SRR pH (R A B R LI A5 4L, v LA
T 2 BN o 52 MAAE I FLAT I EPS JZ iR R .
(15 /L) RBERE (30 °C) HE 7M1 pH
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Tab.1 Factors and levels of response surface methodology

F% -1 1

X, p(Hi%ENE) /(g-L7") 15 20
X, t/C 30 37

X, pH 5.0 6.5

R4 BBD JFEHL, 383 = BRI 2 = 7K 4 iR 3 1 4
Mri 5, i H Design — Expert Wi N [ 35 11 % 14 53
B, A 17 ANSE50 R, DL ) MR TR B | R e IR B
Wit pH {H R A A8 5, DL EPS =i g N fH, FEAS
[FIZEE T T A i) 20 i WLk 2, fdE 3k 2 45
i Design Expert ( Version 8.0.6) /43R HIE T
,(3) .

Y =194.00 +14. 51X, -15.80X, —4. 61X, —21.55X X, +

1. 72X, X, —6.60X,X, 9. 19X; +1.99X; —2. 84X; ,
(3)
A (3) Y 7% EPS j= &, X, 52 il % 5 o ik v

J& X, R X2 pH,
J7 22 M A B LA K 4 2o pr i 3., 1103
WL FAEA 7. 36,1 p {EEE/NT 0. 01,
2 Design — Expert 3177 %8 S b (B £
Tab.2  Design scheme of Design — Expert and response

values results

. p(HIuHE) / . . EPS j= g/

(g-L7") (mg-L71)
1 17. 50 5.75 33.50 194.0
2 17.50 5.75 33.50 194.0
3 15.00 5.00 33.50 174.5
4 17. 50 6.00 37.00 169.9
5 20. 00 6. 50 33.50 192.9
6 20. 00 5.00 33.50 196.0
7 17. 50 5.75 33.50 194.0
8 17.50 5.75 33.50 194.0
9 15. 00 5.75 37.00 166. 4
10 15.00 6. 00 33.50 169. 9
11 15.00 5.50 30. 00 168.7
12 17. 50 5.50 33.50 194.0
13 17.50 6. 50 30. 00 200.9
14 17.50 5.00 37.00 198.6
15 20. 00 5.75 37.00 161.8
16 20. 00 5.75 30. 00 250.3
17 17.50 5.00 30. 00 203.2

3 [IAREEIRYTT 220 B

Tab.3 Regression model analysis of variance

kW FOTE B B F i pf  BEMHE
B 6273.74 9 697.08 7.36  0.0077 sk
X, 1684.90 1  1684.90 17.78 0.0040 ot
X, 1997.12 1 1997.12 21.07 0.0025 ok
X, 138. 61 1 138.61 1.46  0.2658
XX, 1857.61 1  1857.61 19.60 0.0031 ok
X, X3 11.90 1 1.90  0.13  0.0474 *
XXy 174.24 1 174.24  1.84 0.1727
X3 355. 41 1 355.41  3.75 <0.0001 s
X2 16. 63 1 16.63  0.18 <0.0001 =
X2 33.90 1 3390  0.36  0.0025 ot
¥ 663.39 7 94.77
PRI 663. 39 3 221.13  1.87 0.2172
gl 0.000 4 0. 000

BA 6937.13 16
s N (p <0.01) , =« HEFE(p<0.05),
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B8 W 32 B AL o 2 R 0, bR B A G RBLR® =
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RIREASHC U UL 95. 29% Ay R (H AR Ak, % 81T 1)
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Fig.6 Response surface and contours map of effects of glucose concentration and pH on EPS yield
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Fig.7 Response surface and contour map of effects of glucose concentration and fermentation temperature on EPS yield
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Fig.8 Response surface and contour map of effects of fermentation temperature and pH on EPS yield
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Viscosity change of EPS solution affected by different shear rate and different temperature
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Factors Affecting of Lactobacillus plantarum K25 Fermentation to
Produce Exopolysaccharide and Its Application
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Abstract: The extracellular polysaccharide (EPS) from Lactobacillus plantarum plays important roles in
the special texture and flavor of fermented dairy products. These EPSs possess biological activities such as
immunomodulation, antitumor and regulating the balance of intestinal flora and so on, which can be used
in food and medicine fields. However, the yield of Lactobacillus plantarum EPS is relatively low, factors
affecting the EPS production are strain specific, and the influence of Lactobacillus plantarum EPS on the
stability of the products is still rarely studied. The optimal fermentation conditions obtained by single fac-
tor experiments and response surface analysis were as follows: peptone 10 g/L., yeast exiract powder
5 g/L., glucose 20 g/L, potassium hydrogen phosphate 2. 0 g/L, anhydrous sodium acetate 5.0 g/L, so-
dium citrate 5. 0 g/1., magnesium sulfate 0.2 g/I., manganese sulfate 0. 05 g/L, twain 80 1.0 mL/L,
fermentation temperature 30 °C , fermentation time 24 h, and initial pH of culture medium of 6.5. The
maximal production of EPS was 250. 21 mg/L under the above conditions. The results of rheological char-
acteristics studies indicated that the EPS aqueous solution exhibited the increased viscosity as the concen-
tration of the EPS and the share rate increased, and shear thickening properties. The scanning electron
microscopy verified the cuboid microstructure of the EPS molecules, facilitating stabilization of the texture
and water retention in solution. Application of this EPS for preparation of acid milk beverage showed that
the use of the EPS could improve stability of the beverage, indicating that the EPS from Lactobacillus

plantarum K25 can be potentially used as a novel food stabilizer.

Keywords: Lactobacillus plantarum; extracellular polysaccharide; yield; influencing factors; milk

beverage
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