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Microcapsulation of Lactococcus lactis with calcium alginate
can improve its survival capability in gastrointestinal tract
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Abstract: Lactic acid bacteria is an important probiotics in body. Because of its function and safety
benefits, it has been widely used in the food industry and health care. In addition, Lactic acid bacteria, as
an oral vaccine carrier and drug delivery carrier, has become a hotspot of research. However, the survival
capability of Lactic acid bacteria is limited by the harsh environment of gastrointestinal tract. In this ar-
ticle, we used chemical method to prepare calcium alginate microcapsules of Lactococcus lactis, which

can express Gfp stablely. Then we used Gfp as a viable marker to test the protective effect of calcium
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alginate microcapsules on Lactococcus lactis. In vitro experiments, it is showed that after acid treatment

30 min, 60 min, 90 min, 120 min, the survival rates of calcium alginate microencapsulated Lactococcus

lactis were increased by 1 370, 525, 235 and 105 times, respectively. In vivo experiments, after 2 h stom-

ach gavage, the number of alive Lactococcus lactis in calcium alginate microencapsules was increased

by about 90 times in the intestine. The results suggested that microcapsulation of Lactococcus lactis with

calcium alginate had significant protective effect on Lactococcus lactis in the gastrointestinal tract envi-

ronment and provided an important frame for Lactococcus lactis in the future research of oral agents.

Keywords: Lactococcus lactis, NICE system, Gfp, Calcium alginate microcapsules, Viability
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Fig.1 A Gfp expression by constitutive expression system
A, C:NZ9700, NZ9700: pNZ8150-GFP [ AJ WGl B, D: NZ9700, NZ9700: pNZ8150-GFP 5G4l
Note: A: NZ9700 (Visible light); B: NZ9700 (Green fluorescence); C: NZ9700: pNZ8150-GFP (Visible light); D: NZ9700: pNZ8150-GFP
(Green fluorescence).
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Fig. 2 Stability of Gfp expression by NZ9700:pNZ8150-gfp

Percentage dV/dD

‘| ol

65.6% 1 2 B AAE A 10 um—-30 pm & [H K,
10 um DL F B2 5 16%, 30 um DL F A2 5 18.4%,
s Ge it oy g R R, RO S R R AR
22.91 pm+15.15 pm,
23 GRERISHERIES AR A BRE RN 1T
RETHERER

V8 ) 28 T ) LR LR ATV R S O LA S A R
() ZLRR FLER P SEA TR AN R S50 . T 2L 1 0 B
TR 9.300 Log CFU/mL, 4351 T pH 2.0
FRYEVE R P, 30, 60, 90 F1 120 min Ji Il Ho A7 1%
R, WE 4 PR, BETREARET 30, 60, 90,
120 min J&, BRE M FLER FLER A 5 6800 BN
4.771+0.048 Log CFU/mL . 3.472+0.023 Log CFU/mL .
3.140+0.030 Log CFU/mL #12.994+0.033 Log CFU/mL,
AFE R MR B R o 1T 44 T 5 PR 65 ol 2 4 119 LR
FLER B B35 T #0554 7.908+0.012 Log CFU/mL |
6.192+0.015 Log CFU/mL. 5.55140.010 Log CFU/mL
1 5.017+0.022 Log CFU/mL, X, HAATE %
SRS T 1370, 524, 234 F1 105 1%, FRBAFEAKRSL
TR REE T, 5250 i il 5 1) TR 98 T 65 ol 2 %o 7L IR L.
BRTEA I R e .
24 HEREEBRISHEFRSARIAKEEANER
EIMERBFEE

1 7L R LK T VA S R S L B AR 1 LR FL Bk
P BIHE 2 /NEUR N, 59— A RARLUTE
KB /INEAE R 2 AR IR AL . R D646 BT
/NG IENEYDOCE . 45 oR, EH#EH 2h

e

0.1 1.0

10.0 100.0

1000.0

Size in microns (um)

3 BERREMANZESHE

Fig. 3 Particle size distribution of calcium alginate microcapsules
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Fig. 4 Compare viability of free and microencapsulated
Lactococcus lactis after exposed to acidic conditions (pH 2.0)
Note: n=3; *%: P<0.01.
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Table 1 Viability of Lactococcus lactis in small intestine
after feeding (Log CFU)

T i 4 0h 2h 4h
Free Lactococcus lactis 9.005 6.537 5.773
Microencapsulated 9.004 8510 6.756

Lactococcus lactis
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Fig. 5 Fluorescence value of materials in small intestine
after feeding

Note: n=5; **: P<0.01.
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