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Flow chart of preparation of single-layer (a) and double-layer (b) Lactobacillus acidophilus

JYLA-191 dropping pills
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Fig.2  Morphological characterization of two Lactobacillus acidophilus JYLA-191 drops
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lg(CFU/g) f110.1 1g(CFU/g) ., 2T 5 , Bz F XL
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XFRERFLAF T JYLA-191 MR- SR H 45 5
B DAAR LG B TR S SRR RS AL Y VB R

1 BEBEITE JYLA-191 EMIEERH
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Table 1 The tolerance of Lactobacillus acidophilus
JYLA-191 during processing [lg(CFU/g)]

#HEH X HHA TR AT T8 e
A 11.06 £0.11* 10.14 £0.15> 9.15+0.14°
B 10.1 £0.13*  8.77+0.11" 9.08 +0.17°

AN FRACEAR RN T 4040 F RS9 235 25 5% (P<0.05) 5
Fr A S HLZEIR AL, B A XUZ AL,

FLAF T JYLA-191 1% P23 B FEAR T 1.91 1g(CFU/
g) 1 1.02 lg(CFU/g) ,#— Ui T ik —45 21
2.3 MEERILTE JYLA-191 FEHE LT EPHE
ML SHEHLRE

B E W (SGF) i 330 mg B & 1B A
0.85% K 1 () A= BEEE 7K (pH 2.0) Hhifil i, A48 W
(SIF) 1 300 mg fiH L A1 100 mg BERE i A 0.85%
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Fig.3 The survival rate of Lactobacillus acidophilus

JYLA-191 under continuous simulated digestion in wvitro
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Fig.4 Digestion of monolayer drops in continuous simulated gastrointestinal fluid
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Fig.5 Digestion of bilayer drops in continuous simulated gastrointestinal fluids
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Fig.6 Bile salt tolerance of Lactobacillus acidophilus
JYLA-191
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JYLA-191 at different temperatures
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Fig.8

Storage stability of Lactobacillus acidophilus JYLA-191 at 4 °C (a) and 25 °C (b)
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1.91 lg(CFU/g) M1 1.02 1g(CFU/g) ; AN AL BIF 5T
FEU 2 ik ALY AR R A O O Ak T O S B A
o B T R, P TR T hL 48 3% 823 A )5 1 1A
Bl ikF) 6.38 1g(CFU/g) fl 8.43 1g(CFU/g) ; 7
A WAL LS 5 2 LA L SUZ T LT Y e
R FLAT I JYLA—101 Ji& B0 3 5 4 1% R 6 40 1 5 4
ANERAF AT FE W, B2 RN XUZ i ALY RE A AR T B
R ZLFF R JYLA-191 Ay #40E , H X2 LA 70
CHALH S, MG RE A 5] 5.39 1g(CFU/g) ;
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Study on the Method of Optimizing the Resistance of Lactobacillus acidophilus JYLA-191

Lii Peijia, Fu Yuying’, Li Teng
(College of Food and Bioengineering, Zhejiang Gongshang University, Hangzhou 083200)

Abstract In order to improve the stress resistance of probiotics, the core—shell structure of Lactobacillus acidophilus JY-
LA-191 dropping pills were prepared by coaxial dropping method with gelatin/pectin/sodium alginate complex as wall ma-
terial and oil gel as carrier, the morphology and stability of the strain during processing, storage, heat treatment and di-
gestion were evaluated. The results showed that the double-layer dropping pills had obvious core—shell structure and the
strains were distributed evenly in the inner oil gel. After processing, the viable count of the double-layer dropping pills
decreased by 1.02 lg (CFU/g), which was lower than that of the single-layer dropping pills by 0.89 lg (CFU/g). Both
kinds of dropping pills could pass through the upper digestive tract and be released into the colon. The viable bacterial
counts of single-layer and double—layer dropping pills could reach 6.38 lg (CFU/g) and 8.43 lg (CKU/g) after continuous
digestion. Lactobacillus acidophilus JYLA-191 in double-layer dropping pills exhibited better resistance in high concentra-
tions of bile salts than in single—layer dropping pills, with no significant loss of cellular activity (P>0.05). Both single—
layer and double-layer dropping pills increased the heat resistance of Lactobacillus acidophilus JYLA-191, and the activ-
ity of double—layer dropping pills could still reach 5.39 lg (CFU/g) after 70 C heat treatment. The two kinds of dropping
pills were stored at 4 C and 25 °C to enhance the stability of cells, and the storage effect at 4 °C was better than that
at single—layer dropping pills and double-layer dropping pills. The results showed that the double-layer dropping pills
could effectively enhance the stress resistance of Lactobacillus acidophilus JYLA-191 in harsh environment.

Keywords coaxial instillation; core—shell structure; dropping pills; Lactobacillus acidophilus JYLA-191; stress resistance



