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Study on the survival rate and release rate of microencapsulated compound
probiotics containing prebiobits

ZHOU Li", PING Yang, ZHANG Ya-Xun, TAN Jing

(Henan Commercial Science Research Institute Co., Ltd., Zhengzhou 450002)

ABSTRACT: Objective To improve the survival rate of probiotic cells and prepare microencapsulated compound
probiotics. Methods In this study, microencapsulation technology was employed, using sodium alginate and
skimmed milk powder as wall materials, and stachyose and konjac micro-powder as core materials to encapsulate
probiotics. The effects of stachyose and konjac micro-powder on the survival rate and release rate of
microencapsulated composite probiotics were investigated through room temperature storage and simulated
gastrointestinal fluid treatment. Results When the mass ratio of probiotics, stachyose, lactulose,
isomalto-oligosaccharides and konjac micro-powder solution was 1:5:2:2:3, the probiotic composite microcapsules
prepared in this way had a survival rate of 84.5% after being treated in gastric juice for 90 min, a release rate of
93.0% after being treated in intestinal juice for 90 min, a survival rate as high as 93.2% after being stored at room

temperature for 30 d, and a survival rate as high as 90.0% after being stored at room temperature for 60 d.
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Conclusion The added stachyose, lactulose, isomalto-oligosaccharides and konjac micro-powder can increase the

survival rate of microencapsulated probiotics during storage at room temperature, with good gastric acid resistance

and excellent enteric effect.
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Fig.1 Appearance of probiotic microcapsule
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Table 1 Effects of different core materials on the survival rate and release rate of microencapsulated probiotics

YT TYTe——
LR AR %% *%%u\n WAL HR 1‘%%&%(‘&%1@
iy iy TR /% R /%
0d 15d 30d 60 d 90 min 150 min 60 min 90 min
s K. LR
W RRSFETNE. B 95.7+0.1 94.3+0.1 93.2+0.3 90.0+0.3 84.5+0.1 75.040.2  74.6+0.2 93.0+0.7
Rk
patact| 70.0+0.4 65.240.2 60.1£0.2 55.340.3 58.7+0.4 45.4+12  42.2+0.8 55.840.9
AL 25 A B 61.2+0.1 58.0+0.2 37.6+0.2 28.0+0.2 46.8+0.6 16.0£0.4  22.0+0.3 38.0+0.2
A L KRB 80.3+0.3 77.240.2 72.1£0.3 67.0£0.2 70.9+0.1 64302  54.0+0.2 66.1+0.2
A FLRE 79.5+0.2 76.4+0.3 71.3+0.3 65.0+0.8 69.1+0.4 622402  51.5+0.1 65.4+0.2
BT L RRRE N 77.320.2 73.5+0.2 68.2+0.6 62.3+0.4 65.840.5 60.5£0.4  49.7+0.3 62.5£0.2
AR . RO 74.44+0.2 70.1+0.7 66.0£0.5 61.2+0.6 63.6+0.4 58.5+0.3  47.6£0.2 57.3+0.2
AR . KB
. 82.9+0.2 79.6+0.3 73.4+0.8 68.7+1.2 76.3+0.2 712402  62.120.3 76.0£0.3
LR bE
AT KT, R
e 84.0+0.2 80.2+0.4 74.3+0.3 70.5+0.2 77.10.4 723404  63.5+0.4 77.5+0.2
S
R . KIIE .
- 81.8+0.1 78.240.4 72.8+0.3 68.5+0.4 75.1%1.5 70.240.1  61.5+0.2 73.9+£0.6
®
AR . FLARNE . R
s 82.6+0.2 80.0+0.2 73.6+0.2 68.9+0.3 75.9+0.1 714402  61.8+0.2 74.0£0.3
SR
th AR . FLALAE .
- 80.9+0.1 77.240.1 73.0+£0.2 69.240.3 74.240.2 68.4+03  60.3+0.2 70.8+0.3
Iz
R R
» . 82.7+0.3 79.6+0.2 74.5£0.2 69.1+0.4 76.10.2 72.040.3  62.0+0.1 73.5+0.1
Wi BN
SEW. AHH. AR 87.0+£0.2 83.2+0.2 80.5+0.2 74.0+0.1 80.2+0.1 713403  71.1%0.1 80.0+0.2
AT KT, AR
; e 85.6+0.3 81.9+0.2 75.4£0.3 70.9+0.1 78.3+0.3 70.940.2  64.0+0.2 79.5+0.1
BB
BN, AHHE, TR 86.1+0.1 80.3+0.2 78.0+0.2 72.240.2 78.1+0.3 71.040.2  65.0+0.1 80.6+0.2
AR . FLARHE . R
84.1+0.1 80.8+0.3 76.5+0.2 72.140.2 77.6+0.1 70.840.2  63.0+0.2 78.8+0.3
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SR I R, MO IR, LR 35 BT, nl
A5 AR T ERROR . R 3 IR, TEHIRER P4
PRIV TR K WA V00 L SR WA VAV 3R S 22 2 R TR T
MR TR 1:5:(1~3):2:3 TEFEIN, R ibas Ak e
BARIE 60 d JEPIAFTERIITE 79.8% & LU L, 16 fim e
1:5:2:2:3, P E AL 150 min J5, FRIERIEF] 75.0%; {E
B AL R 60 min J5, BEHCRIEES] 74.6%; 4bEE 90 min
J5, BERRIRE] 93.0%, IR, % b N i b as A
PR EASTHL 1B TRIA W P 77 2 I B i e ) R BB AL o
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Table 2 Effects of stachyose content in core material mixture on survival rate and release rate of microencapsulated probiotics

) ﬁi%?&i‘?ﬁﬂkfﬁ*ﬂ?ﬁ?ﬁ:‘ N BB WAL AR R B A IR iR
B FLARRACAUR 52 1% 1%
W B E OB R (BT L L) 0d 15d 30d 60d 90 min 150 min 60 min 90 min

1 1:0:2:2:3 84.120.2 80.8£0.5 76.5+0.4 72.1x0.1  77.6£0.3 64203  61.3x0.3  79.2%0.2
2 1:1:2:2:3 91.0£0.2 87.5+0.3 84.9+02 81.1x0.6 78.7£0.1  70.9+0.4  65.0+0.2  81.2%0.6
3 1:3:2:2:3 93.0+0.4 89.9+0.5 86.8+0.1 832+03 82403  73.1x02  69.1£03  89.3+03
4 1:5:2:2:3 95.7+0.1 9430.1 93.2+03 90.0+0.3 84.5+0.1  75.0+02  74.6£02  93.0+0.7
5 1:7:2:2:3 90.0£0.3 88.0+0.2 84.3x0.1 81.0+0.5 80.6£0.2  71.7+0.3  64.2+03  85.9+0.7
6 1:9:2:2:3 89.3+0.4 852+0.4 83.6+0.1 79.8+0.3 79202  70.80.4  63.0:0.4  81.8+0.1
7 1:10:2:2:3 87.6£02 842+02 813+02 78.6£02 77.5£03 65302  62.6+04  80.0£0.3
8 1:11:2:2:3 86.2+0.2 82402 78.8+02 74.5:0.2 75.0+0.4  64.8+02  61.7+0.2  78.4+0.2
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Table 3 Effects of lactulose content in core material mixture on survival rate and release rate of microencapsulated probiotics

it HE TRV K IR LR

AL T VR A PR G 3

BB R RO

W IR S SRR B R A7 % 1%
MR (B L) 0d 15d 30d 60 d 90 min 150 min 60 min 90 min
1 1:5:0:2:3 86.120.2  80.3x0.4 78.0+0.4 722404 78.1%0.3  71.0+02  65.0+02  79.6+0.5
2 1:5:1:2:3 92.8+0.3 87.5+0.1 84.2+0.2 80.5+1.2 81.0£0.3  74.2+0.5  72.1+0.1  88.0+1.9
3 1:5:2:2:3 95.7+0.1 94.3%0.1 93.2+0.3 90.0+0.3 84.5:0.1  75.0+0.2  74.6+0.2  93.0+0.7
4 1:5:3:2:3 90.6+0.2 86.2+0.2 83.1£0.5 79.8+0.9 80.6£0.2  73.8+0.2 71.5+0.2  86.0+0.9
5 1:5:4:2:3 88.2+0.3 84.1x0.7 79.6£0.5 742413 78.6x1.1  70.8+0.4  67.5£0.3  80.8+0.4
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AL 5 2E BT R S BRI R B B K B F
PR SRR A5, e 20 A A TRV K S W A L SR
VAN T AR 5 22 2 R B SO VA M B LR 1:5:2:2:3
26 BIFHMEENHE

M2 5 PR, MRS T 2525 B TR K TR
FLAWE VA T AR 5 22 2 WV VO B 2 TRk VA V1) T o EE
1:5:2:2:(1~5)E RN, e fbas A A 5 IRIRAT 60 d S5 ITAE
HINLE 79.2% VA b, AR S ORI AT R
Rk, Horp, YRR 1:5:2:2:3 IS, Ak 25 A B7EH
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o B, B m AR R 1:5:2:2:3,
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Table 4 Effects of oligosaccharide isomalt content in the core material mixture on the survival rate and release rate of
microencapsulated probiotics

i 2 TR K IS W L R R T 2% RIS WAL BG5BT R
WS RN AR A 1% 1%

MW (R = L) 0d 15d 30d 60 d 90 min 150 min 60 min 90 min

1 1:5:2:0:3 85.6+0.4 81.9+0.2 75.4+£0.5 70.9+0.3 783+£0.2 70.9+0.4 64.0£1.8  79.5+0.3

2 1:5:2:1:3 92.3+0.2 89.2+0.6 86.3+0.3 82.5+0.1  82.0+0.6  71.0+0.8  73.6+0.7  89.0+0.3
3 1:5:2:2:3 95.7£0.1  94.3+£0.1 93.2+0.3 90.0£0.3  84.5+0.1  75.0+0.2  74.6+£0.2  93.0+0.7
4 1:5:2:3:3 89.5+0.2 86.4+0.2 82.5+0.5 79.9+0.6 81.8+0.3  73.2+0.4  71.9+0.5  84.3+0.3
5 1:5:2:4:3 87.3+0.4 84.5+0.3 81.6+£0.6 79.3+0.4  81.0+1.1  72.0+0.5  70.5+0.3  82.3+0.7
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Table 5 Effects of konjac powder content in core material mixture on survival rate and release rate of microencapsulated probiotics

36 VR WK B PSR ——— BB LT o . Bl O PR TR
T WIRCAIRIR S A % %

B (R ) 0d 15d 30d 60d 90 min  150min 60 min 90 min

1 1:5:2:2:0 87.0+0.3 83.2+0.3 80.5+0.2 74.0+0.4 80.2+0.5  71.3+0.5  71.1+0.3  80.0+0.2
2 1:5:2:2:1 89.9+0.5 85.3+0.3 83.1+0.3 79.240.4  81.5+0.3  72.6+0.5  72.0+0.4  81.6+0.4
3 1:5:2:2:2 93.240.3 90.5+0.2 87.5+0.1 83.6+0.2 82.6+0.3  73.5£0.3  72.4+0.7  83.0+0.6
4 1:5:2:2:3 95.740.1  94.3£0.1 93.240.3 90.0£0.5 84.5+0.1  75.0+0.2  74.6+£0.2  93.0+0.7
5 1:5:2:2:4 91.5£1.3 88.4+0.4 85.7+0.4 82.2+0.2 81.7+0.3  72.940.6  73.240.7  79.0£0.5
6 1:5:2:2:5 90.9+0.2 87.6+0.3 84.9+0.5 81.840.6 80.3+0.9  71.240.3  72.5£0.3  76.0£1.4
7 1:5:2:2:6 88.5+0.2 84.2+0.3 80.3+0.2 76.5+0.5 80.0+0.7  70.8+0.2  71.0+0.5  74.0+1.2
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