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Table 1 The composition ratio of different nitrogen sources

g B £F 2 B/ RE& G/ & % G M/ g BE£F 20/ X 8% 8K/ b &G %/
g L g L g L g L g L! g L
1 0 10 15 10 15 5 5
2 10 0 15 11 5 15 5
3 15 0 10 12 5 5 15
4 0 15 10 13 20 0 5
5 10 15 0 14 20 5
6 15 10 0 15 5 20
7 5 10 10 16 5 20
8 10 5 10 17 0 20 5
9 10 10 5 18 0 5 20

1.3.3  Plackett—Burman i35t DLERIRE &R |
fEIIT R ERKE T, hE-80 55K K b % LX)
% % M Plackett—Burman i % 1% i1, DAAE 9 FL AT
B NCU137 (975 & we LA, 0 12t A 5
FF NCUL37 A R BAT W R 1

1.3.4 EBECHIAE it 4 Plackett—-Burman
BB 0 B H R, #E B e R

o BENC S0 1 O el FBR B, AT AR A 2 G
I R R A G A

1.3.5 HodaiRmset R4 Plackett-Burman
T30 0 A BE NG 33 4 46 A v 179 3 PR 2R P
K H Design—Expert #{4 #E 47 e 37 180 LAk, LAAR 75
i o7 A% £ 55 4% PR AR 1 06 R R 2 30 mLE A
TR, AR RIS B Y LT B NCU137
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Fig.1 Effects of different carbon sources on viable

count of L. plantarum NCU137
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Fig.2 The effects of different maltose mass concentrations

on viable count of L. plantarum NCU137
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Table 3 Plackett—-Burman experiment design and results

o A B c D E F G H J K a
10°CFU-mL!
1 -1 -1 1 -1 1 1 -1 1 1 1 -1 5.067
2 1 -1 1 1 -1 1 1 1 -1 -1 -1 5.900
3 1 -1 1 1 1 -1 -1 -1 1 -1 1 5.633
4 1 1 -1 -1 -1 1 -1 1 1 -1 1 4.133
5 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 6.133
6 -1 -1 -1 1 -1 1 1 -1 1 1 1 5.650
7 1 -1 -1 -1 1 -1 1 1 -1 1 1 5.900
8 1 1 1 -1 -1 -1 1 -1 1 1 -1 5.983
9 -1 1 1 1 -1 -1 -1 1 -1 1 1 4.417
10 -1 1 1 -1 1 1 1 -1 -1 -1 1 4.133
11 1 1 -1 1 1 1 -1 -1 -1 1 -1 5.967
12 -1 1 -1 1 1 -1 1 1 1 -1 -1 5.767
% 4 Plackett-Burman & 3 757 2 4> #7
Table 4 Variance analysis of Plackett—Burman design
T kR vf) B AH 75 Fo B W E ¥ F1a P1a 2F M
AEA 5.390x10° 6.008x10" 8 7.510x10" 9.84 0.0432 &
A -2.709x10° 8.808x10" 1 8.808x10" 11.54 0.0426 *
B -5.142x107 3.172x10' 1 3.172x10' 0.42 0.5650
c 3.014x108 1.090x10'® 1 1.090x10'® 14.28 0.0325 *
D -1.652x10® 3.277x10" 1 3.277x10" 4.29 0.1300
E 1.541x10% 2.849x10" 1 2.849x10" 3.73 0.1489
F -5.069x10® 3.084x10" 1 3.084x10" 40.40 0.0079 &
G 1.266x10° 1.923x10" 1 1.923x10" 2.52 0.2107
H 9.858x10’ 1.166x10" 1 1.166x10" 1.53 0.3044
x5 mEERERHREER
Table 5 Steepest climb design with experimental results
KI5 & % AElg- L7 XZE G Mklg- L ENGE§ 0 by & H#/10° CFU-mL™!
1 30 14 0.06 6.353
2 29 15 0.05 5.800
3 28 16 0.04 6.750
4 27 17 0.03 6.400
5 26 18 0.02 6.217
6 25 19 0.01 6.317
kg (E6), X itMEE Rk 7.8 iR, 10'A C-1.681x10°4 F-5.562x10°CF-2.052 x10°4 >~
i 3 B Design—Expert 8.0.6 XU 45 i 2.194x10°%C*-1.169x10°F%,
fT=RZouil G, MEINTT BN V=6.479x10- M 8 A F AF A* C* 5wk 3% (P<

3.707 x10’A +7.122 x10°C +7.971 x10’F +1.019 x 0.01),C F1 F* 52 {2 (P<0.05) ; 5 Y %800 A i
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Table 6 Level table of central composite design factors
BT %% 8 4 KAl
-1 0 1
& A A 2.4 2.80 3.20
X 2% a ik C 1.2 1.6 2.0
AR F 0.002 0.004 0.006
R7 HOASHERITER
Table 7 Results of central combination test design
. B F oK F FRHN0| B kP &R #/10°
XI5 XI5
A c F CFU-mL™ A C F CFU-mL™
1 -1 -1 -1 5.633 11 0 -1.682 0 5.780
2 1 -1 -1 5.940 12 0 1.682 0 5.940
3 -1 1 -1 5.867 13 0 0 -1.682 5.960
4 1 1 -1 6.080 14 0 0 1.682 6.340
5 -1 -1 1 6.160 15 0 0 0 6.533
6 1 -1 1 5.660 16 0 0 0 6.567
7 -1 1 1 6.237 17 0 0 0 6.360
8 1 1 1 5913 18 0 0 0 6.450
9 -1.682 0 5.960 19 0 0 0 6.363
10 1.682 0 5.840 20 0 0 0 6.600
®8 MEEM_RERFESNER
Table 8 ANOVA for response surface quadratic model
T RR P75 Fe B W ¥ 7 FA& P1a B
AEA 1.676x10" 9 1.862x10" 23.54 <0.0001 ok
A 1.877x10" 1 1.877x10'" 2.37 0.1544
Cc 6.926x10" 1 6.926x10'" 8.76 0.0143 *
F 8.677x10' 1 8.677x10" 10.97 0.0078 ok
AC 8.303x10" 1 8.303x10" 0.10 0.7526
AF 2.260x10" 1 2.260x10" 28.57 0.0003 ok
CF 2.475x10" 1 2.475%10" 0.031 0.8631
A? 6.071x10" 1 6.071x10" 76.76 <0.0001 ok
c 6.936x10" 1 6.936x10" 87.70 <0.0001 ok
F? 1.968x10" 1 1.968x10" 24.88 0.0005 *
*xE 7.909%x10" 10 7.909x10"
%K MR 2.521x10" 5 5.042x10" 0.47 0.7878 FEF
iR £ 5.387x10" 5 1.077x10'"
B8 A 1.755x10" 19

T " RR B35 (P<0.05) , 7 RIR R & (P<0.01)

F(P<0.01) ; KR IA 3 (P>0.05), R R2=
0.9549, Bt 7 12 5 LRGN G R 14T,

M LA L IR #3382 ZE S KRB A
R RS RN AR K O E A RS RN AR

HAEHE L 9~11 n] 0, %5 e 28 1 S B
PIFEAE RS B P Z R 2 BAE 3, 5 Ik
BA 7 2250 BTt SR — B0, AR IS AR 45 fe i
FIBEININE R 26.73 /L, KGEAFEEHINE N
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Fig.9 Response surface map of interaction between maltose and soybean peptone
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1 1 1 3 53.67
2 1 2 2 68.17
3 1 3 1 65.60
4 2 1 2 66.03
5 2 2 1 73.29
6 2 3 3 52.40
7 3 1 1 54.60
8 3 2 3 51.17
9 3 3 2 76.33
K, 187.44 174.3 193.49
K, 191.72  192.63 210.53
K; 182.1 194.33 157.24
r 9.62 20.03 53.29
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Optimization of Medium Composition and Culture Conditions of Lactobacillus plantarum NCU137

Sun Yujia, Huang Hui, Liu Zhanggen, Xiong Tao
(College of Food Science, Nanchang University, Nanchang 330031)

Abstract In this study, the optimal medium composition and static culture conditions of Lactiplantibacillus plantarum
NCU137 were determined by single factor experiment, Plackett—Burman, steepest climb and central composite design
using the number of viable bacteria as the index. The results showed that the optimal medium components were maltose
26.73 g/L., yeast extract 21.8 g/l., soybean peptone 16.59 g/L., MgSO,-7H,0O 0.15 g/L., MnSO,-H,0 0.06 g/L., adenine 0.13
g/L, phenylalanine 0.051 g/L., and Tween 80 1 mL/L. The optimal culture conditions were as follows: initial pH 7.0, in-
oculum quantity 3%, culture temperature 30 °C. The final viable bacteria count reached 9.2x10° CFU/mL, which laid a
theoretical foundation for the high—density culture of Lactobacillus plantarium NCU137 and the preparation of high—activity
bacteria.
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