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Optimization of Conditions for Immobilization of Lactobacillus helveticus Using Sodium Alginate
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(1. Ginling College, Nanjing Normal University, Nanjing 210097, China;
2. School of Marine Sciences, Ningbo University, Ningbo 315211, China)

Abstract: In this study, Lactobacillus helveticus was immobilized using sodium alginate and used to product yogurt with ACE
inhibitory activity. As determined using one-factor-at-a-time method in combination with an Ls(3*) orthogonal array design, the
optimal immobilization conditions were sodium alginate concentration 1.5 g/100 mL, cell concentration 1:10 (m/V), CaCl:
concentration 0.1 mol/L, and immobilization time 1 h. The immobilized strain and traditional yogurt starter consisting of
Lactobacillus bulgaricus and Streptococcus thermophilus were used together to ferment 11 g/100 mL milk power solution at 37 “C

until coagulation was completed. Good coagulation was achieved after 8 h of fermentation. The pH of the yogurt obtained with

a gentle and smooth taste was 4.2 and the ACE inhibitory activity 70.3%.
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Table 1 Sensory evaluation standards
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Table 2 Effect of sodium alginate concentration on microcapsule

formation
R TR T YR FE 1(g/100mL) ARG
1.0 JRIRARZE 5, ARAK, W ARG
1.5 RERTE Sy, BRIEE
2.0 IR A S, B, RS
25 PRER M, R
3.0 PR VR AE, B8 K
16
15+
= 1 :_\T///
= 13%
E ot
= 11+
5 10 F
9 L
8 1 1 1 J
1.0 15 2.0 25 3.0

WFEEIR AN TR FE /(g/100mL)
Bl MM R E R e L AT D

Fig.1 Effect of sodium alginate concentration on coagulation activity
of immobilized Lactobacillus helveticus
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Table 3 Effects of CaCl. concentration on microcapsule formation
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Fig.2 Effect of CaCl. concentration on coagulation activity of
immobilized Lactobacillus helveticus
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Fig.3 Effect of immobilization duration on coagulation activity of
immobilized Lactobacillus helveticus
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Fig.4 Effect of Lactobacillus helveticus cell concentration on its
coagulation activity
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Table 4 Ls(3*) orthogonal experimental design table

R AUFERAIVETE B CaCLY ClHE DMK LI

5 WRIE J(g/100mL) S [(mol/L) IRl fh R &) /h
1 1(1.0) 1(0.05) 1(1) 1(1:10) 105 +0.21
2 1 2(0.10) 2(2) 2(1:20) 115+ 0.15
3 1 3(0.15) 3(3) 3(1:30) 125+0.15
4 2(1.5) 1 3 3 135 +0.12
5 2 2 1 1 10.0 +£0.13
6 2 3 2 2 11.0 +£0.15
7 3(2.0) 1 2 2 115 +0.12
8 3 2 3 3 12.0 £ 0.10
9 3 3 1 1 112 +£0.17
ks 11.500 11.833 11.167 10.567

ke 11.500 11.167 12.067 11.333

ks 11.567 11.567 11.333 12.667

R 0.067 0.666 0.900 2.100

M 4TI, DR F 6 [ A L LT 1R R TR L
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IR S e LR 4 AiB.CiD: Rl AB:CiD:,
769 AR, S I 45 A0 A2B2CiD1, #HEAT
RS, W EH 3 K. £ AB.CiD: &1 K, [
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Fig.5 Comparison of properties of yogurts made using different
fermentation starters
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Table 5 P-value obtained in two-way ANOVA

T EEI  ACEIHIEYE BRI pH{E
Fitg L FLAT B ] 0.258 0.023* 0.500 0.500
i a il 0.010* 0.066 0.105 0.028*
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