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Starter Lactobacillus plantarum MA?2 Preparation
Technology by Using Spray Dying Methord

LI Qian, LUAN Tian-qi, WANG Yan-ping
(Key Laboratory of Food Nutrition and Safety, Ministry of Education, College of Food Engineering and Biotechnology,
Tianjin University of Science & Technology, Tianjin 300457, China)

Abstract: The Lactobacillus plantarum starter preparation technology by using spray dying methord was studied. The
starter was Lactobacillus plantarum MA?2 isolated from Kefir grains. The protectants used in spray dying were optimized by
orthogonal experiment and the optimum properties of protectants were as follows: sodium glutamate 20 g/L, trehalose 50
g/L, lactose 50g/L and skim milk 100 g/L. The conditions of spray dying were optimized by response surface analysis, and
the best conditions were as follows: inlet temperature 151.63 °C, injective flow of mixture 62.07 mL/h, proportion of protec-
tant and cell 3.38 : 1. The Lactobacillus plantarum powder has prepared by spray dying. The number of live bacteria is
2.11x10° g™'. After cold storage at 4 “C for half year, the living bacteria amount of bacterium powder is 1.02 x 10° g™, the
time of milk-solidfying was 14 h, and the percentage of cholesterol removed was 32.0%. This result achieved the intended
purpose of efficient preparation the fermentation starter.

Keywords: Lactobacillus plantarum; spray dying; starter
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Fig.1 Influence of inlet temperature on starter
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Fig.2 Influence of injective flow on starter
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Tab.1 Design and results of the optimum protectants

I B RN TR/ Fob THHEY
SRS " . Bl .
(gL (gL (gL (10%g ")
1 30 50 30 1.21
2 10 40 50 1.07
3 30 30 50 0.98
4 10 50 40 1.14
5 20 50 50 1.45
6 30 40 40 1.15
7 20 40 30 1.33
8 20 30 40 1.06
9 10 30 30 0.90
ki 1.037 0.980 1.147
ks 1.280 1.183 1.117
ks 1.113 1.260 1.167
R 0.046 0.033 0.540
F 20.791 29.209 0.851
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Fig.3 Influence of proportion of protectants and cells
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Tab.2 Results of CCD experiments

SE  PEREC ik (mLbY DN 3 T
HPHG  (10°g™)
1 173.64 60.00 3.00 1.55
2 160.00 65.00 5.00 1.37
3 106.36 60.00 3.00 0.84
4 140.00 60.00 3.00 1.88
5 160.00 65.00 1.00 1.66
6 140.00 60.00 3.00 2.01
7 140.00 60.00 3.00 1.67
8 140.00 60.00 6.36 1.29
9 120.00 55.00 1.00 0.71
10 120.00 65.00 5.00 1.12
11 140.00 60.00 3.00 1.76
12 120.00 65.00 1.00 0.79
13 140.00 60.00 3.00 1.94
14 140.00 68.41 3.00 1.63
15 160.00 55.00 5.00 1.49
16 120.00 55.00 5.00 0.65
17 160.00 55.00 1.00 1.04
18 140.00 60.00 0.88 0.78
19 140.00 51.59 3.00 1.03
20 140.00 60.00 3.00 1.94
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Tab.3 Variance analysis of CCD experiments

SRl SS DF  MS F P Y
B 332 9 055 582 0.0055
A 0.89 1 089 13.97  0.003 9 *
B 0.031 1 031 488  0.0417 *
C 0.26 1 026 411 0.0702
AB  0.00031 1 0.00031 0.0049 0.9455
AC  0.0015 1 00015  0.024 08806
BC  0.015 1 0015 024  0.6344
A2 0.67 1 067 1059 0.008 7 o
B? 0.41 1 041 6.42  0.0297 *
C 1.06 1 1.06 16.68  0.0022 o
% 0.64 10 0.054
RAUT 0055 5 0.1 6.81  0.0276
4iiRZE 0.082 5 0.016
Gt 3.97 19
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Fig4 Influence of inlet temperature and injective flow on
the living bacteria (C = 0)
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Fig.5 Influence of inlet temperature and proportion of
protectants and cells on the living bacteria (C = 0)
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Fig.6 Influence of injective flow and proportion of protect-
tants and cells on the living bacteria (C=0)
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Tab.4 Preservation of starter power
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