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Abstract: Attapulgite clay, soy protein, vegetable oil and Tween 80
were used to prepare Lactobacillus emulsion. By comparing the en-
capsulation rate, the results of the water-in-oil type were better than
those of the oil-in-water type. The best encapsulation rate of the wa-
ter-in-oil emulsion was 92. 31% by the optimal orthogonal experi-
ments. The viable cell was 5.171X10'° CFU/mL, and the emulsifi-
cation was 2. 176. The cells in the emulsion in the artificial simula-
tion gastric juice declined with the time increasing, then constantly
released in the artificial simulation intestinal juice, and the cells
reached the maximum at the sixth hours. then gradually decay. The
emulsion can reduce the damage of gastrointestinal environment for
Lactobacillus.
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1.2 BEFERAIE . BHREHFE
1.2.1 MRS i34 EAMK 10 g, FHE 10 g, BEH
5ol WEFRA T 2 o, B A 20 g, ZFRAN 5 g, ihiE 80 1 mL,
MgSO, + 7H,0 0. 58 g, MnSO, « 4H,0 0. 25 g, H,0
1000 mL,pH 6.2~6.4,121 ‘CK# 15 min'™,
1.2.2 ATH. Bk

(O AT HW:-EHHEAM 1%,NaCl 0. 2%, H 1 mol/L
HCI 75 pH & 2. 557,

(2) NTIHW BB A 1%, KH.PO, 1. 4%, H 0. 4%
B NaOH #8591 pH = 6. 8",

AT BB EL)SEH 0.2 pm MBS IEE .
1.3 WA =E
L3.1 WEWMH & FLRAFEZEM T MRS 853, T
37 CHiFF 24 h, T 7 000 r/min B 0> 12 min 7 _F 7 8 BUA
PEVLVE , IO AR R K B0 ek 2 G M E R T
A R K TR T R VR BE T & 10° CFU/mL.
1.3.2 MAerabs AR M B, 200 Had i,
PL10Y M i A X8 T K. B i #E 24 h 5 #
AhBUPRENZE M + B L 0% R EMAEE TR, EL
3. BEFRE TP ODMEIE 1.5, 4™,
1.3.3 RESEEANLE ¥ 7%m/VWKESER
M F 0.7 mol/L ) HCL W, J8 % pH = 4. 5. F
8 000 r/min B.0FF B IR B FRKAME EH) IR A, L
1 mol/L i NaOH 45 pH & 10, # B W5 5 AN .
L34 FLWH AL KOABEEAS M LRAH &5
W T AR 0. 2200k 80 MYAE # ik i B R, % E 30 min, filf
FLALZRUK 2 Bom 24y B B 332 .

(1 KA CO/ W) B ZLALWE ] % - O/W B FL AL W 2 K
T AR 1R B 43 IO K A v AR SR 56 i AR A I Sk T AR 5 Ak B
JE IR G438 2 1 IV B T B RO B K AR TR i AR
1 FLAL TR MR LA T RO B AR B R o R B 5 A
FEIm MR IR 80, 4 22 Yk A IR 2 06 B S dm AR U i nE
< FE BB A I + B K B B R
iR 80, FLER A B A 4. 8X10° CFU/mL, #% I ik
BB AR WAL IR %5 10 min J5 # & 30 min, flH)2 5Lk
JEFIK 2 B W5 )2 e B T 2L A2 SR TR B iR A ik, T
MRS 8523 b A, 45 FL A6 6 305 T A T S s R DL
2 00 3 00 A5 R FL AR L T SDS 43 6 6 BE ¥ P U B IE
LA PR

(2) ALK CW/O) B 2L AR R 45 - W/ O B 20 A6 W B
KA TR I3 43 B Tl AR T o TR AT K AR A 2 SR 4 R AT S
FIRE KA AR

(3) K- g O/W Al W/O R ZL Ak W45 548 bx
PP B EFLAL TR 2 S B R 06 S mh [ R AT I a8 iR 5, 3R A
RARFLAL S

1.3.5 BRI 7 vk

(D) KA M A R AR A M E R R, T
MRS 35323 i A, il € CFU, 8 A1 )5 B # & CFU, MU
M B Ak DA R B T MR B CEU, 757K 3t 280 T A 1 %

(2) ¥ A 7K B A 3 000 BRI T
CFU, 57 R AR S B R CEU, LIt % (8 5 DA 6 5 1 5
CFU, 1 AR AL MR, f4% X (D TH 5 A /K B A R

AT K B2 =100 % — RO HL % (D

(3) BHCR AENTHEYEHIASE S M1 hli 2 h i
FEL T MRS 55 38 2 b iR A, W € CFU, 35 AN T E 1 ik s
CFU, DL BB R DAFLARRE & b B B AR CRUL 18 A RESCR .
1.3.6  FLALPEREI & 7 ik

(1) BEHW % 4% 1.3, 5 Hl & 3L # &5 2 30,
FLIB K 3 AT W7 04 1 W0k L Ak R AR GRRE B R i
MR O HRALRE S (EoP

LAk RE :%

(2) 6B L 0. 1% Gn/V) SDS %8 H L IF I
T R FLALIR , F 500 nm b W 5 45 £F S WOE BEME . BT SDS
TR ER 5 AE I BT BEL, B 0 min B B9 006
JE (B AT 2 8 FL AL IR 09 AL AR T
2 giRkGihwe
2.1 KEBMALEHFRBER

H1 2 1 AT, KA I 9 AL 3 SRR A 50% ~70%, ZEHR
6020 7c 4. HALEACR A FL AL M AR AR OC 2 50, WD B e I A vk
S5 JR 43 6 BE vk 0 LAk Pk A 2 RAR ST N, H A IR 56 4
114 5 A2 2L AR SR AT SRS Bt T HLIR 56 P 45 IR AR 3 7 A —
TE [ SRV
2.2 WMEKIAURHNERBERSN

H1 2 2.3 AT, I A /K Y A0 3 52 3 3k 8 1L K 6l Y e
Hemik BT 85. 110, Gk B4 D0 &k 0 7= 7L 46 s
FE 5 ALK B A 43 B A ik TR 80 U1 - IR A S 4
A 2.0,1.0,1.5,3.0 mL. LAE 8083 IE 38K .
2.3 HMEBKALEZHFESIRBRLER

S/ U NSl R (AP k= N A = B = L e i
R 80 R Myl & 4 A R AT AL BT 4 I 3 KR
ELRE, HEKRKERE 4, RBFEBIEE R 5.6 X
10 ' CFU/mL, LAZL M A T F8 05 iR B0 25 R W3 5.

FH 22 5 AT, 4 A 3R Ao ZL AP 5 ) A . 5 R B Dy A
Pt > 11 4> K T4 B B >k iR 80, FLAL A A R . K
TABEASTEN 2.0 mL.MEEFEK 1.5 mL kil 80 &
1.4 mL Y& ER 3 mL,

AR IE IR A 5 A B Cy D, AR B 451 7R I 4%
PR BEAT S E 2 86, FLAL PR IR BT 2. 176, B = THIE AR
5.171X10" CFU, %k 92.31%,

X 100% (2)
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Table 3 Results of the water-in-oil type of attapulgite

clay and vegetable oil

1 KEHBEKBLER
Table 1 Results of the oil-in-water type
o i i fu 1%/ Ak
EFR/mL 80/ml % I
0.2 64. 56 21.74 1.032
1 0.6 70.23 28.00 1. 175
1.0 70.71 28.57 1. 328
0.2 62. 31 19. 23 1. 245
2 0.6 62.67 19. 64 1.178
1.0 64. 50 21.64 1.213
0.2 62.41 19. 35 1.278
3 0.6 60. 00 16.67 1.112
1.0 61.71 18.57 1. 008
0.2 63.75 20. 83 0.912
4 0.6 63.95 21.05 0. 958
1.0 64.12 21.25 0. 745
0.2 66.95 17. 36 0.902
5 0.6 55. 46 11.62 0.933
1.0 50. 40 16. 00 0.701
T M 1 mL,
®2 HEAKkRKRABEAMMLESOMELER'
Table 2 Results of the water-in-oil type of soy
protein and Tween 80
o i Y {3/ Tk ODoer
EHE/mL  80/mL % e/
0.2 75.11 38. 46 1.122
1 0.6 74.25 37.50 1. 346
1.0 78.00 41. 67 1.612
0.2 70.98 40. 87 1.678
2 0.6 67.77 45. 30 1. 787
1.0 83. 20 58.57 1.913
0.2 66.75 29.17 1.812
3 0.6 64.19 26. 32 1.511
1.0 74.25 37.50 1. 642
0.2 62.45 24. 39 1.213
4 0.6 58. 28 19.76 1. 387
1.0 61.50 23.33 1.125
0.2 61.04 22.82 0. 937
5 0.6 58. 31 19.79 1.131
1.0 63.00 25.00 0.911
t WM 1 mL R 2 mL,
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14/ 1 )i/ WA/ B
mL L. % I
1 59.12 17. 81 0. 765
0. 25 2 60. 17 16.73 0. 874
3 61.32 19. 28 0.933
1 58.91 18.22 0.976
0. 50 2 62.11 17. 35 0.982
3 64. 65 20. 37 1. 105
1 63.52 27.81 1.032
0.75 2 69. 76 30. 97 1.137
3 72.52 35. 89 1. 165
1 77.65 42.31 1.178
1. 00 2 83. 20 58.57 1.913
3 75.63 41.79 1. 213
1 63. 84 41. 26 1.312
1.25 2 73.12 38.79 1.129
3 82.27 56. 35 1.539
1 82. 14 57.65 1. 891
1.5 2 84. 38 60. 29 1. 957
3 85. 11 61.32 1. 975
1 83.19 59.93 1. 879
1.75 2 80. 26 55.37 1. 653
3 82. 17 58. 54 1.732
T BEMA 2 mL, A R 80 1 mL,
£1 EEAER
Table 4 Factors and levels table mL

KFE AKRESEES BMER  CHiES0 DAY

1 1.5 1.0 0.6 2
2 2.0 1.5 1.0 3
3 2.5 2.0 1.4 4

2.4 HMEKALBAIEUSRIGRIFEER

B B3RS A LA R DN T 0 i T A 0 5 1 )
Belf i, 25 e e N L B WO v TG s RO I 1.2,

2 A 1 b B A I ) BN BT R B LR P
R T ik Bt ) A 8 T 6 B A S R ) i
L AEER 6 /NI Ik B 0 KL 25 B R, B AE 10 h
Joi s T BCECR R 5 10° CFU/mL, N it 22 2L ith R 95 1R 4
o AR FLRRAT R A VE . A e 4L, o UL 3 5 ik i
ZLAE i b 93 B BRI AR i RN T WA 5 6 /i ik Bl
KRB
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Table 5 Orthogonal results of conditions
J T A B C D o OD 500 1
/%
1 1 1 1 1 83.79 1.862
2 1 2 2 2 89.42 1. 987
3 1 3 3 3 1.37 0.103
4 2 1 2 3 50.93 0.631
5 2 2 3 1 87.92 1.974
6 2 3 1 2 71.21 1.573
7 3 1 3 2 75.32 1.672
8 3 2 1 3 1.58 0. 276
9 3 3 2 1 60. 17 0.769
""" b La17 Lsss L2 Lss
ko 1.393 1.412 1.129 1.744
k3 0. 906 0. 815 1. 250 0. 337
R 0. 487 0.597 0.121 1. 407
40 1

O1h
E2h
B3 h

#
Viable count/(x10* CFU)

X5 20

Experimental group

B 1 ATALHLR kA u B K

Figure 1

CFU of emulsiton in artificial simulation

gastric juice

T T 2
Viable count/(x10° CFU)

R E

Experimental group

B2 ATBEB R &R R ER K
Figure 2 CFU of emulsiton in artificial simulation

intestinal juice
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L FF T 7K L3 78 S 3 » 7K A i 80 1K 9 0 AR L 7L
T 7 — JBt s ALK LA e L LB R L PR R A L 7
TR B A T A TR WP 6 /I T 3
36 74 B A KRR A R T 26 2 TR 0 M R 4 I s A
VLTS JH T 5 4k 4 85 2B 1 RURL 4 3 6 4 10 i K
LRI T LR 5 4 25 7 L 40 B 0 306 5 0 DA 5 10
1 1 25 3k B 38 L 94 W i v 1 0 5 B AR 6
0 T 5 25 7 B AR5 R B R T R B0 2 % R ]
A Sy B A R 25 A 1 R
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