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Dry Enteric Coating Process of Lactic Acid Bacteria
by Hybridization System
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Surface-modified powders were produced by hybridization system using core freeze-dried lactic acid bacteria
(Lactobacillus acidophilus ATCC 43121) and enteric coating materials. Scanning electron microscopy showed that
the surface of freeze-dried lactic acid bacteria changed to smooth round shape during surface reforming process,
although no significant physical damages affecting the activity of the lactic acid bacteria were observed based on
viability and salt-tolerance tests. Significant difference was not found in acid tolerance test probably due to the
inherent acid tolerance of L. acidophilus ATCC 43121. Significantly improved heat tolerance was obtained by
surface modification process. Among the tested coating materials, Sureteric showed a higher surface- reforming
ability than Eudragit S100 and L100-55. Core : coating ratio agent of 9 : 1 (w/w) with rotor speed of 15,000 rpm
for 3 min were determined to be optimum conditions for the process.
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Lactobacillus  acidophilus ATCC 43121 —+3& MRS
(Difco, USA) W#lo] 33] AckulF & Agiol AL&3IcH
fak S $% BiXE 10% BLEAFol glucose 0.3%,
bacto peptone 0.3%, proteose peptone 0.3%, yeast extract
0.3% % mineral solutionS 718t AZ3INLH pH 6.52
24 & dastH. FulE X9 L acidophilus ATCC
43121 A4FE 1%wiv) FELZ HF3T X9 pHE 6.0
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Pharma, Germany)©]31©.™ Eudragit S-100% Eudragit L100-
55= F9HA2] A Impact mill(ZPS 100, Alpine Co., Ger-
many)2 AMEEt] ZUEHE AAET A\FEFTHATP 100
Air-classifier, Alpine Co., Germany)Z 3|53l 27| FEA|
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Fig. 1. Surface of Lactobacillus acidophilus ATCC 43121 before
globing process (A), and after globing process (B) at 7,000 rpm
for 3 min.
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Fig. 2. Surface change of Lactobacillus acidophilus ATCC
43121 coated with different coating materials. Surface
modification was made using Hybridizer system with rotor
speed of 15,000 rpm for 3 min.
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Table 1. Changes of viable cell count of Lactobacillus
acidophilus ATCC 43121 at various Hybridization conditions
without coating materials

Rotor speed of Hybridizer Number of viable cells
(rpr)” (CFU/mL)
Control 2.45X10%
5,000 1.71X 10"
7,000 146X 10"
10,000 1.08x 10"
15,000 1.44 10"

YHybridization was done for 3 min at the designated speed and the
measurements were made in duplicate.

< WIATE FE e SR XATHEF 2A).
Sureteric®] A-¢ole 27] Ak moFo| HAHo AW =4
o eJaled HA HAE M) doA FHA Gt vk
2 FEA S H)3t AiFor 531908 FAEATS
T35 Mg Ao A Fg DI AT Aot &
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Table 2. Changes of viable cell count of Lactobacillus
acidophilus ATCC 43121 coated with Sureteric

Number of viabie cells (CFU/mL)

Batch Surface modification ~ Surface modification

for 3 min” for 6 min”

Control 325X 1010
I 3.85x10' 225X10°
I 3.60< 10'° 270X 10°
il 6.30X10'° 2.75X10°
v 4.30X10'° 3.85X10°
v 4.30X 10! 570X 1¢°
Average 4.57%10%° 345X 10°

U28urface modification was done either for 3 min or 6min with rotor
speed of 15,000 rpm.

Table 3. Changes of acid tolerance of Lactobacillus acidophilus
43121 after surface modification

Incubation time in Viable cell (CFU/mL)
artificial gastric juice After surface
() Control modification”
0 9.60X10° 990X 10°
25 1.89 X 10% 1.34 %10
5 1.85 X 10* 1.31 X101

DSurface modification was done for 3 min with Sureteric at the rotor
speed of 15,000 rpm.
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Fig. 3. Change of salt tolerance of Lactobacillus acidophilus
ATCC 43121 after surface modification.

Salt tolerance was determined after exposing samples for 1 hor 3 h
in the glycine + HCI buffer (pH 1.5) containing 15% NaCl. Surface
modification was done for 3 min with Sureteric at the rotor speed
of 15,000 rpm.
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Fig. 4. Change of heat tolerance of Lactobacillus acidophilus
ATCC 43121 after surface modification.

Heat tolerance was determined after exposing samples for the
designated times in a 55°C water bath. Surface modification was
done for 3 min with Sureteric at the rotor speed of 15,000 rpm.
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