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Preparation of Probiotics Microcapsule of Chinese Herbal Medicine Using Spray Drying Method and Its ir vitro Release
HU Rui', ZHOU Guang-ping’” , SONG Wei-chun'
Food Technology Co. , Ltd. , Sanya, Hainan 572022)
Abstract [ Objective] To find the substitutes for antibiotics in aquaculture. [ Method] On the basis of the synergistic effect of probiotics and
optimal ingredient pattern of Chinese herbal medicine as the prebiotic products, we used spray drying technology to prepare microcapsule of
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probiotics and Chinese Herbal medicine. Three factors having significant impacts on the survival rate probiotics in microcapsule were used as
the independent variables, which were air inlet temperature, air outlet temperature and feed speed. With survival rate probiotics in microcap-
sule as the response value, response surface analysis experiment was designed with three factors and three levels. The optimal condition for mi-
crocapsule embedding was obtained by response surface analysis. Digestive performance was analyzed by in vitro simulation. [ Result] The op-
timal condition for microcapsule embedding was 187 °C air inlet temperature, 60 °C air outlet temperature and 32 mL/min feed speed. Under
this condition, survival rate of probiotics in microcapsule reached 9.42 logCFU/g. Scanning Electron Microscopy (SEM) was applied to ob-
serve the particle shape, which was even, smooth and round. The in vitro drug release test showed that the wall material was 1% alginate and
3% gelatin. Under this technology, the prepared microcapsule could avoid the fast absorption in gastrin of Epine phelus coioides, slowed down
the release in intestinal juice, and enhanced the targeting and efficiency of microcapsule. The virus challenge in vitro test and H. E staining tis-
sue pathological slices showed that the microcapsule had obvious curative effects on the fish liver damage infected by Vibrio anguillarum.
[ Conclusion] The prepared microcapsule has relatively high efficiency and controlled release performance during in vitro test. This research
results lays foundation for the market promotion of this microcapsule.
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Table 1 Levels of the factors in central composite design

B JKSF Level
Factor -1 0 1
FERUC IR Air inlet temperature( X, ) //°C 170 180 190
HXUTTIREE Air outlet temperature( X, ) /C 70 80 90
FERBFCH B Feed speed (X, ) / mL/min 25 35 45

y= —90.693 2 +8.385 6x, +0. 195 5x, —0. 023 7x,x, —
0.005 3x,x, — 0. 001 4x,x, — 0. 478 S5x; — 0. 050 513

-0.000 3 «3

Ml o7 TR 3 6 v 2 5 B S R 4 Rk 2 R,
MIET ~3 AT LA, o 24 25 AL Do iUIR Ak T 2 S e dd:
Ay KRB 187 °C (i XUHREE 60 °C R4} 2 oy
32 ml/min, S 1 ESE TS5 SR B9 FLSLE, 7 55 TR AR
T A TRBERE S 19 1 BERR AT 3% WIS, e 4 o ot
I3 20% 1y rh 2 4 AR JTHELT 3 MU BE AL eI, BT A1
Jeae b2l g AE o g AE AR AETG 453531 8. 98 logCFU/ml
9.13 logCFU/mL F1 9. 07 logCFU/mL, 5 IF 38 i 4 45 5 3 A<
—H
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Table 2 Central composite design of response surface test and its results

. R AL FE R
Code X, X, X, Survival rate Residual Mean variation
logCFU/mL vector R,
1 -1 -1 -1 4.12 1.997 1 -5.3432,12.158 6
2 -1 -1 0 4.33 -0.697 1 -11.6524,7.846 2
3 -1 -1 1 4.24 0.800 0 -8.2542,8.245 8
4 -1 0 -1 4.46 —1.408 7 -10.9357,9.216 8
5 -1 0 5.53 -3.2470 -14.289 3, 7.045 5
6 -1 0 1 1.34 -3.644 3 -12.3211,4.9856
7 -1 1 -1 0.98 -2.8135 -12.358 7, 6.279 3
8 -1 1 0 5.95 4.943 0 -5.3322,14.6713
9 -1 1 1 1.17 4.444 5 —-4.243 3 11.598 7
10 0 -1 -1 8.83 5.1457 -5.3567, 13.879 0
11 0 -1 0 4.65 -3.438 7 -12.979 8, 5.939 7
12 0 -1 1 4.12 -0.233 1 -9.5167, 8.534 0
13 0 0 -1 2.98 -6.949 6 -18.033 4, 3.342 1
14 0 0 9.21 14.700 0 9.523 1, 16.872 5
15 0 0 1 4.96 -0.9458 -12.742 0, 8.34 4
16 0 1 -1 3.39 2.0239 -6.5879, 11.491 7
17 0 1 0 0.86 -6.043 8 -15.388 7, 2.465 9
18 0 1 1 0.67 -3.253 4 -12.157 8, 6.473 2
19 1 -1 -1 1.83 -2.3304 -10.9234,5.997 8
20 1 -1 0 4.20 -2.3050 -11.256 4, 8.325 5
21 1 -1 1 3.10 1.3387 -5.687 6, 8.342'5
22 1 0 -1 6.90 0.293 3 -10.578 7, 11. 8259
23 1 0 0 7.80 0.653 9 -11.936 5, 13.573 4
24 1 0 1 4.90 1.021 5 -7.980 8, 10.875 6
25 1 1 -1 3.60 3.754 3 -5.417 6, 11.447 6
26 1 1 0 0.50 -3.6329 -13.664 0, 6.326 7
27 1 1 1 0.60 0.279 8 -6.2449,7.642 3
2 c .
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Fig.1 Effects of air inlet temperature and outlet temperature on

the survival rate of probiotics
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Fig.2 Effects of air outlet temperature and feed speed on the

survival rate of probiotics
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Fig.4 SEM observation results of microcapsule of probiotics and Chinese Herbal Medicine
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Table 3 Release rates and survival rates of microcapsules of probiotics and Chinese Herbal Medicine from different wall materials in simulated gas-

tric juice

TR + o Y

W + SRR N I + MR M

AR

25 FH4H Blank group S Gelatin Gelatin + sodium Gelatin + sodium Gelatin + sodium . X
. K . X . K Sodium alginate
s} ] alginate(3: 1) alginate(1:1) alginate(1:3)
Tme  (rEk WK R RECE AR RICR  mRE RE (AR RICR fRE IR
h Survival Release Survival Release Survival Release Survival Release Survival Release Survival ~ Release
rate rate rate rate rate rate rate rate rate rate rate rate
logCFU/g % logCFU/g % logCFU/g % logCFU/g % logCFU/g % logCFU/g %
0 9.47 9.32 — 9.38 — 9.35 — 9.42 — 9.36 —
0.5 3.25 8.56 3.2 8.23 4.3 8.36 5.6 9.09 6.3 5.66 85.6
1.0 1.32 8.04 3.8 7.97 4.9 7.69 5.9 8.78 6.6 5.45 92.4
1.5 0.98 7.66 5.6 7.32 5.7 7.45 5.8 8.68 7.0 4.90 90.5
2.0 0.93 7.46 6.4 7.05 7.5 7.25 7.3 8.57 7.9 4.08 89.5
2.5 0.96 7.40 6.7 7.04 8.3 7.33 7.9 8.54 8.2 3.79 90.4
3.0 0.99 7.41 7.5 6.93 8.5 7.35 8.4 8.49 9.5 3.73 83.5
3.5 1.01 7.38 7.9 6.95 9.7 6.32 9.5 4.79 10.7 3.72 89.4
4.0 0.87 7.37 8.6 6.91 10.3 4.19 10.2 4.75 15.7 3.69 89.7
4.5 0.92 7.39 9.5 6.92 11.0 3.05 23.4 4.69 21.2 3.71 89.7
5.0 1.03 7.37 9.7 6.27 11.4 3.02 24.8 4.62 22.8 3.73 90.4
5.5 0.96 7.35 10.3 3.84 21.8 3.06 25.3 4.63 24.9 3.74 90.2
6.0 0.94 7.36 10.5 3.85 22.4 3.03 25.6 4.66 25.5 3.70 89.4
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Fig.5 Release rate of microcapsules of probiotics and Chinese
Herbal Medicine from different wall materials in simulated
gastric juice
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—n— U RHEERRA G 1 1)
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2 10,0 —a— SRR (L D)

g Gelatin + sodium alginate (1 :1)

% 96 IR AR A (L : D)
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.Té 8.8

g

3 ok

i’; 8.4 e
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Fig.6 Survival rate of microcapsules of probiotics and Chinese
Herbal Medicine from different wall materials in simulated
gastric juice
INIEL T 0T LA Y, S AR T2 240 M R DL A58 3, 4 i
@IEH (BT TA) 523 PRI SR BRI 5 20 £ R T2
UK IR, T A MURURL AR P | TF 2R 5K AT T 8] B o4
Az A AR | B2 20 M R RS AR A O, e (B
AR (B TB) s TR rpas i 2552 5 43 A OB SR R IR, JRkife
BEYEE 30 d J5 FAR TSR FRE F 12220 fe A T 40 o ks 2
PRI TR S5 T, U At SAE AR IR 1, 240 A%
NGB TE R IR R A AR 22 S 2 (T 7C) (P <
0.05) .

TE AL TR B. 25 A IRPRIR SR LA B AU ; C. (PRL P S 2552 5 2 2R JURUB 4 , S L B9 30 d U
Note: A. Before modeling; B. Feeding by blank feedstuff; C. Adding microcapsules of probiotics and Chinese Herbal Medicine into the feedstuff, after

infection of Vibrio anguillarum for 30 d.
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Fig.7 H.E staining paraffin tissue section of liver tissue of Epine phelus coioides in blank control group and treatment group
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2552 75700 55t A R DI 28V P AL, 5 7 X0 ] [ 4¢
TR LI 25150 A 110 18 4 A2 B R LU A e v
3 GRPR nIEEPTII T €8 %5 % N s REATE YA BTV DR U VS A
gikrh  RERS IR EA XN AL R GEA R AR ) (B AR
JEE BRI ), PRUEAT R 254 53 AR T TR R T 1 3
kI8 KR U R i AR A

BB VAW RN R BA A 523 BEAA , SR P W 7 THT Wk

GRS I T 2 TR WUB 2 4 A B A0 R 8] 105G
AR EA T Z A Bl 377 FEAR, I ABEREA T oM, B
W55 TRk ] 4 T 24 4 A U IRURE B Y B (T SO R
MR 187 °C B RUITREE 60 °C  HERHE A 32 mL/min, 7
W55 R fre (T A R RPRERS Ty 1% Ui RR A A 3% 1]
JBE, A A B 73 B 20% B 22 AR T HERT 3 IR AL 5
R, I Tl 3 v 24 45 A2 T 45 A TR A A3 2 00001y
8.98 logCFU/mL.9. 13 logCFU/mL F19. 07 logCFU/mL, 5 1F
ARG FHA T, Ead SEM WSR2 i HE I 45 4
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