%31 B 2
20154E 3 H

00D & MACHINERY

Vol. 31,No. 2
Mar. 2015

DOI:10. 13652/j. issn. 1003 —5788. 2015. 02. 051

B TEHRAHESERMNMRKESIETZ

Microencapsulation of Lactobacillus para casei with alignate

EI

Z0U Ying' WEI Min*
(1. RBP4 B, 37 i

A GO

XIE Q:i°
32510552, BT = R
3. WHTL Tolb K240 1 24 B W7 VT A

CES S

F R

LIU Hua-gui® MENG Xiang-he®

B AT. ILAR B 2642005
310018)

(1. Wenzhou Vocational College of Science and Technology, Wenzhou, Zhejiang 325105, China ;

2. Weihai supervision and inspection institute of product quality, Weihai ,» Shandong 264200, China ;

3. Ocean College , Zhejiang University of Technology, Hangzhou, Zhejiang 310018, China)

WE AL TRILATH AERMMAE QLA R, 8 F
B RA AL T R AN T IKE R F O FFH L,
hAOEI LSS, ERAN. REEG S HH(SPDRE
A BB KR F R AR & T EESLAT B A9 A R R A AL
REME, HSPIATA N KEFEFRAME 50, 5%
BRAN R JE 206 RALAS R 0.2 mol/L, 8l TR ILAH 0 &

B AETIE 93,3100, A% FIRE ML & 4 CHA 28 d 98 F
BESLAFE B E R 58. 970 i R 8 TEESLAF B A BEM B
P 3 hAERK 67.52%, BB R T 45 min K KT EH
K., BTHFEERNEGI TRIFARRERZOEFTR,
BAEMAR 2F ARARAT A T A7,

KEWR I8 TRIAHA  BEM RP A
Abstract: Survival of Lactobacillus paracasei. was investigated
through alginate-microencapsulation followed by freezing dry and
storage at 4 ‘C for 28 d or simulated gastric and intestinal digestion.
Results suggested that Soy protein isolate is suitable inner wall mate-
rials, isomaltose could improve survival of Lactobacillus paracasei
during encapsulation and subsequent freezing dry process. When the
capsulated Lactobacillus paracasei was prepared by using 2% of algi-
nate and 0. 2 mol/L CaCl; with 3% SPI as inner wall material, 5%
isomaltose as protectant, the 82% yield of Lactobacillus paracasei
microcapsules and 93. 31% encapsulation efficiency were achieved.
The 3 h survival of capsulated Lactobacillus paracasei in gastric di-
gestion is around 58. 97 %. Incubation experiments in the pancreatin-
bile solution indicated the Lactobacillus paracasei could be released
basically after 45 min. Alginate-microencapsulation method is suit-
able to the industrialized application of lactic acid encapsulation.
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BB SR B BEREE 3%, FLBE 2. 48% . NH, H, PO,
0.8% MMERZE M 0. 5% . B EIT 11. 97%, Na, CO;
F pH 6.2~6.6,121 ‘CKHE 20 min,
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RS 0.1 ¢ BT 50 mL AT H, 37 C.180 r/min
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J& 90 C/KIE I 30 minse. PISZEMWKIBAHILE LW ET
121 “Chn#A 20 min, 56 oI 5 AR 41 5T 4 3 0 226, CaCl,
WV MRBE S 0.1 mol./L. ANIF PT Kb # J5 303K 45 1 il
T % LA T A B T A AR DL 1, £ S R A HE RIOR L
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Ao 3% 25 B T AR M Y AV S 00 e B A FRR R S, e A K
T Ak B 5% T By 1k 2L R T TS Y R M B, R ) PL 5 %
WKIRE 4 h 5 121 Ch#k 20 min )5 26300 P A9 i 4b 38
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2.1.2  OR[E] P2 BE R XoF R T I L AT TR e 2 40 3 R 1Y R
W R BILL 3 % R 4R BR) WPTLSPILRPI, B i . 2 FLIERS
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Figure 1 Effect of PI processing on viability of

microencapsulated Lactobacillus paracasei
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Table 1 Effect of PI processing on yield and efficiency
of microencapsules %
P1 kb3 )5 2 L 377 A £, Y %
WPI-a 82. 14 91. 26
WPI-b 78.79 90. 32
WPI-c 81. 66 90. 73
SPIl-a 80. 52 90. 50
SPI-b 79.72 90. 67
SPI-c 84.93 91. 56
RPI-a 80. 21 90. 40
RPI-b 78.90 90. 79
RPI-¢ 80. 90 90. 58

f  WPL.SPL.RPI 43 5l R #L R R AKE A4 5.
KRS R S P 2 BE BF , 7 A1 22 BE bE 165 36 R 40 0T it 42 B0k 2%,
CaCl, ¥ FE R 0.1 moL/L 9 5% 1 7 R 1 % He 125 1 4 ) T 1
FLAT P ROBC#E . P 2 W0, IH B A b 38 7 3 e v HL I SR AR
T A BE R, X W] RE S K R WIS B 09 5 JRE 1 T LA 5 i R
T8 44 5 S AR5 BT T ol 05 5 B 1 e 5 0 B B I RICR T T
ZALTER RS LU O IR, R R oy b M i 5 R
A8 2 J A B 35 I XoF 5 R 9k o) % T 4 0 A R — i
EAE T AR P RE AF Fh 28 %) 1) T 8 2L FF T8 104 Jie 288 1) 0 481 ™ 2
e B AROR 52 R 25 B K,

2.1.3 AT HBRIAE T AR )2 BE M X 8T B 2L T
R AR RO s i @ T % ZLAF T X 0 A R g Ik
pH Y R S5 A2 PR 22, HE DLAT I 6% B5 ik 21 5k g 1 N T &
Y 35 A5 A S T A5 20 10 F 2L A B 0% %o w1 7L T L )
3k P A — R BV T i R A O X I G LT
T A B0 1 B B IOR AR X B R T A2 i BE AN AT R R AR AT b

x2 ARENEEME TEILTEHKE
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Table 2 Effect of inner wall materials on yield and
efficiency of microencapsules %
A )2 BEAF £ AR [ELEVES
WPI 78.67 91.01
SPI 82. 14 90. 79
RPI 76.71 91.27
H fise 98.02 92.56
ZALIER 74.76 91.28
BiIHG 72.41 90.78
e 72.74 90. 92

T WPIL.SPL.RPI 53 5 R 7 K KK EAH T EY .

P4 B B LA BRI B35 B 1 . A — 8 B9 T R M A WP
G AT ZALIER  BURS SE Y T VE N 2 RE M AR LI T
R B T o T AT B O R R AR LK 3. W
3 A BT W FUAT B 0 A7 T R B U E N T A
LI ] 1 22 A T PR ARG o N T P 8K A 4 v i ) T T LA T
i — 5 A5 R 080 9 U2 BE B A 3 v 1) ) T I L AT P
FE I 2L AR VR0 1) 150 5 0 B P 2 R A 1 S o ke T R LA T
TS 8 1 T 15 TR R B A (R RV T 5 6 iy 2 BE A4 v, SPT g N
J2BE A £ 0 e B E N T B B v R T R LA R Y A
T B0 = WPL Al RPL IR 22, 6 B 43 88 8 1 6 BT 1 2L AT o
Tt P P P 4 A A s A WA RS L 22 FLYE R BIRG O P )2 BE  Ah A
PR RS 2 v, 2LV B S D 2 BE b 1 A 1 SO BE E N T B T
PRI o R T 1 LT TR 0 A7 R X 5 ALV R 1 W
i — o B AR R T R LA R sz B E A G

H &L 2 AT A 0 BT A OB B AE N T AR B 45 min
e 71 1 7% 7L AT T A 1 A 300 R A R R A T T AR ) A W
X5 (P=>0. 05) , 3 B P9 J2 BE A 119 W48 n o &1 1 88 2L F o1 £ e
T8 1) 0 5 M A e K i AR 2 X ) T I LT B B 5 7
B rh R BT R R PR VR A
2.1.4 VU TR OR[N J2 BE b &) T s L AT DR B0 2 1 1E
P RZ I A R T s T LR TR A B R R E Y
8 DA J22 B A T ¥4 U T 8 R A v B R T R LA R — E Y
PR3P VET . B 3 AT R TR] Py 2 BE B 4 45 1 ) T s 2L AF 18
IR RAB R TIRE B TEIATE AT E B R R, 4
J 15 & 2ABEY EAET R WA A, Hrh SPIAE
N R BE R VR TR RCR R4 HOCE WPLLRPL 2 FLE#
W A

H L A T PN 2 E A ) o v A o AR e R T O B 1Y
TG ARG R R E . Hob SPIEUR i IF .4 CHEAF 28 d
TETG R 34, 67 %, vk Jy WPI(31. 55%) . RPI(26. 88%);
PRy 14 2 BE B 6f B T i ZLAT B 0 DR 4 2008 B S 8 - B RS
(24.57%) ZFLTE K (23. 21 %) I (20. 16 %), XF MR 4 119
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Table 3 Effect of inner wall materials on survival rate of microcapsule in artificial gastric juice
BHEl /R WPL/%  SPI/% RPI/% B/ % ZHliEk /% WK/ % =8/%
1 93.67 94. 97 92.31 91.67 93. 86 92.49 91.07
2 81.82 82.28 80.63 77.70 80. 41 79. 80 74.11
3 68. 87 71.96 67.52 62.39 65.50 64. 86 58.04
_ 105y O15Smin O30 min _ %0 OWPI OsPl  ERPI SR
‘?ﬁ 45 min E 60 min ‘?D B2l B 850
= N % £ 85]
& N N N N\ N
g N N N N N =S
g N AN N | N N7 g
< NN AN N \ °
© N | N TN N \ © i
2 NN | N | N N = 715
2 VNN | N N\ g
o N IN | IN | INY N =
NN TN N N =
g NN ARNNZARRY V. 70 ‘
WPL SPI  RPI Wil AL M i 0 7 14 2 2
oz
vEbh A7 i)
A 22 BEBE Storage times/d

Inner wall material
R A EBMMIRE Ty TR
BN TR TR ER

Figure 2 Effect of inner wall materials on releasing rate of

A2

microcapsule in artifical intestinal juice
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Figure 3 Effect of {reeze drying on the viability of

A3

microencapsulated Lactobacillus paracasei
by different inner wall materials
UG RAUR 21,04 % . HEAM & R T4 )5 Ak 21 0 9 V% it
EERERTREREHE T RIS R AR E TR T A
Ak BT T4 v OB B v R T I LA R B A R I K T 3
A it A7 30T LR
2.2 BITEHIMERREIEEZMRESBNHE
2.2.1 U EERR N BT A3 BN B T LA A OB 3 1 52
FE A JZ BEAF SPT it i 20 4 306, CaCl, ¥ 0. 1 moL/L
BSR4 O 43 BONT R T I L A 0 8
A R A A A S DL 3R 4L fr R AT, B R R ) A U
B A 2 7 4R A 2 0 B B T R B 5T a4y B0 e 3 n
(L%~ 396 T 48 O, 5 24 9 3 1R B4 S 4 00 I, 40 21 7 S A1 45
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Figure 4 Viability of Lactobacillus paracasei in freeze
drying microencapsulation with various inner

wall materials after 28 days storage under 4 ‘C
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Table 4 Effect of sodium alginate concentrations on

yield and efficiency of microencapsules %
TR TR A 5T 43 B 4 7= A (OB &

1 66.72 90. 26

2 82. 88 91.79

3 88. 17 92.17

4 83.75 91.72

5 R AT B A L 3K T R B Ay v R VR B KR R BUR R A
S R AN R T AR 43 FLAS B B AT s S 4 T R 4
RIS, O B o R 4 T A O I T R LA B OB
B (1 7 A5 T4 T 0 R i L SO B PR P Bt R R R
I AME AR ARNHN , 255 2% IR Ak B DL 2% R H

2.2.2 GFALESU X R T R AT E R R m AN
BERT SPI 5 St 4340 3 %6 1 958 R 47 J03 3t 43 4 2 %6 . CaCl, ¥R
514 0.1,0.2,0. 3,0, 4 mol/L Ay &4 $F /i ik il % &l T
i FLAT T 1B 48 , CaCly ¥k BE b I 1% 2L 4T 1 Bl B 3 2 7
IR WL 5. R 5 T, SR BE Y £ 4
SRR CaCly R B (0 38 K R 22 38 K, B R 2 kR
o Ca’t i BN T 5 SRR AN A5 A Y L T R I B I
¥, CaCl, #EEEH 0.2 mol/L Y, % 7 f3 5 2 114 £, 3 40 % fix
5, CaCl, ¥JE 4 0.3 mol/L A, A3 7= R A% iy . 3 B2 KR
MRS AR ERAERS S EZMCa"
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Table 5 Effect of CaCl, concentrations on yield and

efficiency of microencapsules

AR/ AR/ %

CaCly ¥ & /(mol « L™ 1)

0.1 67.81 92.96
0.2 80. 82 93.31
0.3 82.41 92.52
0.4 81.34 92.75

it . M H A CaCly ANEAS 25 i — 25 B8 e 28 7= %
ST 4 18I0V W 2% TR 5K ) R BE 5 T A VRO I TR T
KRG WD, 535k, CaCl, ¥R EE Ky 0. 2 mol/L il #5 09 Bl F Bk
FUAF TR R 38 22V VR T8 )5 A2 18 R fe i - I 0 8 15 HL Y
CaCl, ¥4 0.2 mol/L,
2.3 WERPAMNBFHRATBURELITEREERE

B %5 i

BT R ZLAT T I 28 VR T i B b 3R 2 A S R T
TR0, L i 32 T DR 1 i ) 7 45 A 3L 7 A K o 4
JEMLAAR 75700, J4 Ak 3 A 51 2 114 ¥ 5 48 407 R0 400 0 ) 45
4 ) R B B 43 A 78 Ak S T RV R R T SO i R L
FRRRAET (9 8 22 5 H . b AE ¥ R TR T TR I 2 R Bk &
WS DR PR T A 080 ¥ VR T R FL R T B O R
RN, RA IS INAMR IR (& U5 5 75 Do B 40 A SR AR g
FLUIR W B AT e PR VE I B VR T S5 R 3R i I 0 1 A [l 28
P00 ¥ VR T R e A v ) T I L AT T R R AP OR . 5% B
o3 B DR AP R G SO L TR L LW R AR L 2 S R
SRR R MBI 5SEEAR 1 - 1(V 2 V)
Fe VR A o 7F )2 BERT SPT BT ik 43 85k 3 %0 » Vg 8 R 4 0 i 43
Bh 2% ,CaCl, YEBEH 0. 2 moL/L By 551 F il % 09 @ T W
FUKT R I 2298 VR TR S 7E 4 CHBAF 28 oL 16 W B A5 1k
LI 5, Hi B 5 BT S8R e i R AR R S A 2R B T s FL
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Figure 5 Effect of saccharides protectants on the viability
of microencapsulated Lactobacillus paracasei

for 28 days storage under 4 C
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