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Abstract: Current drying and encapsulation methods for pro-
biotics manufacturing are complicate and cost-burdened pro-
cesses. The aim of this study was to develop a simple ingredi-
ent mixture to make probiotic granules via one-step process,
providing not only a cryoprotective effect during freezing and
drying but also high survival ratio in gastrointestinal tract. As
cryoprotectans, commercially available ingredients including
skim milk, monosaccharide (trehalose or glycerin), maltodex-
trins (with low or high degree of equivalents) were used. Their
cryoprotective effect during lyophilization and survival ratios
in artificial gastric juice and bile salt were measured against 3
strains of lactic acid bacteria (LAB) (Lactobacillus planta-
rum, Lb. brevis, and Lactococcus lactis). As results, 3 mixtu-
res with different compositions showed a cryprotective effect
on LAB tested and the best compostion was dependant upon
LAB; skim milk 10%, trehalose 15%, glycerin 0.5%, and
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NaCl 1% was for Lb. plantarum and Lc. lactis, and maltodex-
trin 10% instead of skim milk was for Lb. brevis. In addition,
those mixtures showed similar survival effect on LAB tested.
These results demonstrate that skim milk or maltodextrins with
trehalose, glycerin, and NACI can be effectively used for one-
step lyophilization of LAB as an alternative method of encap-
sulation.
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2. MATERIALS AND METHOD
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2 AollA AMEE wE A eh R ol &t
A BOF vk Lactobacillus plantarum JSA22 (KACC91973P),
Lactobacillus brevis JSB22 (KACC91760P) L 2] 1L Lactococ-
cus lactis 113 it5+5 AH83E9IH. 47 it e HES 9
alo] FujoFol-S 10% skim milke} 10% glycerin (w/iv)= &
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o w, st MRS v %] (Difco, USA)ol| 7 535toq 37°C vl
71001 A 24X 7F Bl FSERAIL 33] oA AdiElFe AR o5
£ Aol AT

22. FEESA JH L FEA=
SARSA Y 7= B A E L 7 9l skim milk (Seoulmilk,
Korea), maltodextrin (dextrose equivalent, DE 14~19, Daesang,
Korea), low DE maltodextrin (DE 10~12, Daesang, Korea), tre-
halose (Samyang genex, Korea), glycerin (LG H&H, Korea),
NaCl (Young Jin Green Foods, Korea)& A}-8-3} %t
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Fig. 1. Survival rate of freeze dried lactic acid bacteria. O : Mixture
1 (Control), B&: Mixture 2 (skim milk), E: Mixture 3 (] DE Malto-
dextrin), 7): Mixture 4 (maltodextrin), JSA22: Lactobacillus planta-
rum, JSB22: Lactobacillus brevis, 113: Lactococcus lactis; "Within

same figure, different letters indicate significant differences (p<0.05)
at Duncan’s multiple range test.
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2213 37°C djelolA] 244130 ket T o] S8
243} L} | 212 Lactobacilli MRS broth (Difco, Detroit,
MI, USA) ofl A o aFatol Al gl ek 52 akA] 8 akolc.
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2 Lactobacilli MRS broth (Difco, Detroit, MI, USA)of 4] ul
Foto] Aot s dskA A5
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E 7 E A2 SPSS (Statistical Package for the Social Science,
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3. RESULTS AND DISCUSSION
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Table 1. Composition of cryoprotectant mixtures
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Skim milk 10%
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NaCl 1%
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Fig. 2. Survival rate of lactic acid bacteria in artificial gastric acid.

0 :0hr, m:2 hr, — : survival rate; A: Lactobacillus plantarum
JSA22, B: Lactobacillus brevis JSB22, C: Lactococcus lactis 113;
DWithin same figure, different letters indicate significant differences
(p<0.05) at Duncan’s multiple range test.
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Fig. 3. Survival rate of lactic acid bacteria in artificial bile juice. O :
0 hr, ®: 2 hr— : survival rate; A: Lactobacillus plantarum JSA22,
B: Lactobacillus brevis ISB22, C: Lactococcus lactis 113; "Within
same figure, different letters indicate significant differences (p<0.05)
at Duncan’s multiple range test.
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