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Abstract; [Objective] The research was carried out to prepare microencapsulation of Lactobacillus bre-
vis and to investigate ist charaeters so that its shelf life could be lengthened and the loss through the gas-
trointestinal tract reduced. [Method) According to orthogonal design L, (3") ,microencapsulation of Lacto-
bacillus brevis was prepared using sodium alginate as wall materials,and the characterization of these cap-
sules were also evaluated. [Result] The optimal formula for Lactobacillus brevis microcapsules was 20 g/L.
sodium alginate,30 g/L calcium chloride,20 g/L chitosan,the appropriate proportion of bacterial liquid and
sodium alginate being 1+ 3(Gm = m). The size of Lactobacillus brevis microcapsules was 227 pm,and encap-
sulation efficiency 89. 7%. The prepared capsules were resistant to high temperature under 85 degrees C
and simulated gastric juice,and the viable bacteria of microcapsule numbered more than 1X10%cfu/g at nor-
mal temperature for three months. [Conclusion] The microencapsulation of Lactobacillus brevis prepared in
this study extends the shelf life of strains,and reduces the loss of Lactobacillus brevis in the gastrointesti-
nal tract.
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9.6 g FHIERR , KB M IF E 45 % 1 000 mL, 75
pHE & 7.25,121 CKK 20 min,
1.4 BIFERKESRERAFNIFIERS &
Z:75 SCHRL8-12 ], o 4 v 8 R A Jo i Wk B2 (A
PRV 55 10 P TR A Y BT AR L (B L 5 ROME T A vk
(C).CaCl, ity B (D)VE R E 2 R A 4 W&
37K Lo (3') IE 3C iR 40 15 3« W 55 4% P 3R X Tk e 4%
AL BRI R, FF 22 R AR KN LR SOR 6 i K 4
P o Wi 6 ) A 0 LA TR GO Y e AR S T . AL
RO BT 7 Lo (3 IEASIR B B 1 WL 1. i
T B o A TC 7 ) FLAT R O 3

F1 WIAMBEMKRERS L, GHRRKE IR

Table 1  Orthogonal experiment L, (3') on screening microencapsule
A B ¢ D
e S T A =R / e e =Ly / . o B
I %k T IR AL i CEEWD * m G SRR FR T CaCly R IE /(g + 11
Level B8 m(bacterial liquid) : g° Calcium chloride
Sodium alginate . . Chitosan .
. m(sodium alginate) . concentration
concentration concentration
1 10 1:1 10 10
2 20 1:2 15 20
3 30 1:3 20 30

1.5 BANERKECERRNINE
PRI T g 0 2L A DA OB 2 2 03, 4 5l A% 9
mL PBS 2 M 1 9 mL R, 76 i 2L 75 ik v Fn
Vs i ot A 0 ok R 10 A5 A0 R 1L A RE L TR
i B AR AR TR L B R A PGSR 24 b
Je AT IS T T A R ROR
) %= (B,—B,)/B, X100%,

K. By R B 2 0 T A R (i 8 3% 1w 5 L
15 TR Z T By Ay s 4 3 T 19 17 T 4
1.6 AIBRMEAPEAFFRRENSTHE
bR ol
FRECL g 50 ZLAT R R 2E 2 0y, 43 5 & T 100
mL AT B WM 100 mL A T, T(374+0.5)
CHER A iRk B B2 24 50 r/min, 435 T
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F14) B E 48 ) 5500 PR e S VA B S L R 10 %5 R 0
70 T4
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FRIC 1 g Jd FLAT e 58 2 63 . 43 i A 3 B
TOCZH R 8 2H A v ) TR ZE TR E I 9 mL
i BE VR o L 58 AV A S OIS N A B, 2 Ak
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H1 3% 2 AT LA L IR 2 0 T LA SS0R
T, MAH R MR ENRMER T H
AB, Gy Dy R TE BE PR 49 20 g/ L, S 445 30 g/L,
m(EW)  mFERM) =1+ 3, 7B ¥ 20 g/L.
R JH S5 A TE 7 ] 2 1) 4 FLAT T OIS 9 2 BB L R AR
H 227 pm AL BERR Ny 89. 7%,
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Table 2 Orthogonal experiment L, (3")result of screening microencapslation
E3 0 25 R
iR I o Factor Result
No. A B C D R/ % LA/ pm
3 Entrapment efficiency Particle size
1 Ay B, Cy Dy 32.2 183
2 Ay B C, D, 51.6 239
3 A Bs Cs Ds 77.3 235
4 A, B, Cs Ds 50. 8 243
5 Ay B, Cs Dy 73.1 275
6 Ay Bs G D, 84.5 232
7 A By Cs D, 44,7 309
8 As B, Cy D; 55.5 257
9 As B; Cy Dy 75.4 272
K, 161.1 127.7 172.2 180.7
K 208. 4 180. 2 177.8 180. 8
K; 175.6 237.2 185.1 183. 6
ki 53.7 42.6 57.4 60. 2
ko 69.5 60. 1 59.3 60. 3
ks 58. 6 79.1 61.7 61.2
R 47.3 109. 5 12.9 1
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AHER 0.25
DA 375 51t 58 e 4 s i LA TR TS e R N T RN 0.201
ANTHBEPE R ER SR 1, mE 1L 2 0.15 = ATH®
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A FEAL B AT 40 min, A T B ODgg fH I FH 45 0.101 —o— ATE#H
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K40 min J5 , ODgs (H 3 AT E s 7EN LB, b 0.05 e

P 60 min J5, 3 ODg HEATE ., A TMELE R
BOR 7 60 min B AT WP B A 1 BORL
H b 34 45 5 R L LA TR SO AR N T
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Fig. 1 Efficacy of cell release for Lactobacillus brevis

microcapsuled under simulated gastrointestinal conditions
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Table 3 The tolerance of Lactobacillus brevis microcapsuled in stimulative juice

B/ (cfu s g™ D)

: LUEL Change of viable bacterial number ﬁﬁ%:/%
Treatment - - - - Survival rate
0 min 30 min 60 min 90 min
1 1.45X10° 1.21X10° 7.2X108 6.97 X108 48.07
2 2.13X10° 1.97X 107 1. 04X 10° 9.83X10°% 46. 15
3 1. 74X 10° 1.36 X107 8.82X10° 8.30X10° 47.70

q;/[liff 1.77X10% a 1.51X10° a 8.81X10% b 8.37X10% b 47,31

T R P RATEE S bR AR WG TR OR 25 53 B3 (P<<0. 05) R RI/NE SRR R 2 7R B3 (P>>0.05)

Note: Means with different superscripts letters differ significantly (P<Z0. 05),and means with the same superscripts letters don't show ob-

vious differcence(P=>0. 05).
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Fig. 2 Changing curve of the viability of Lactobacillus

brevis microencapsule during storage at 85 C

R4 FIMEMKENREEKBER

Table 4 Results of stability of Lactobaciclus brevis microencapsulation during storage at 37 C

WEBCRE/(cfue g™

hb 3 Change of viable bacterial number ﬁ(ﬁi/%
Treatment Survival rate
0d 30d 60 d 90 d
1 2.24X10° 1.57X 107 8.20X10% 2.34X108 10. 45
2 1. 78X 107 1. 04X 10° 6.83X10° 1.67X108 9.40
3 2.46X10° 1. 83X 107 8.85X 108 2.85X10° 13. 20
:{li/lifjf 2.16X10° 1.48X10° 7.96X10% 2.29X10°% 10. 60
3 Wi MEATR R o H J2 B — LUV 5 192 1 O B b o 5 110 S L AT
> j4

3.1 HIAMERMRENEMREE

o i 0 B, LR B G IR RE B 01 1 % R A
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Tl HeE TR A BERE L JOTE VRGO B L Bk
V) IZ  BAT BRI S A T . W BRI
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B A TR 38 TR 8 2 THI IS o — B0 B g T 98 PR 5 -5
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