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Abstract: In this study. the biliary tolerance, acid resistance and
cholesterol-lowering ability of 11 strains of Lactobacillus were
studied, and the mechanism of removing cholesterol from Lacto-
bacillus strains was explored. The cholesterol assimilation results
determined by the difference in cholesterol content in the medium
indicated that all Lactobacillus strains could assimilate
cholesterol at a level of 12. 03 to 32. 25 pg/mL, and the
cholesterol removal ability was related to the growth of the cul-
ture. The binding of cholesterol to lactobacilli cells was
determined by growth, heat inactivation and dormant cells in
phosphate buffer. The dry weight of cholesterol eliminated by
heat and dormant cells was 0.79 to 3.82 mg/g; the dry weight of
cholesterol cleared by growing cells was 4.53 to 16.03 mg/g.
These results indicated that L. casei ASCC 292 and L. acidophi-
lus 4962 strain exhibited good acid and biliary resistance, with

the removal of most cholesterol from the medium. Lactobacillus

strains could remove cholesterol by various mechanisms, and
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could be used as a dietary supplement to lower serum cholesterol
in the body.
Keywords: Lactobacillus; bile tolerance; acid resistance; choles-

terol lowering
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Table 1  Viability of Lactobacillus acidophilus and L. casei (pH 2.0) lg CFU/mL
T bk 0 min 30 min 60 min 90 min 120 min
L.acidophilus ATCC 33200 10.05+0.64 9.414+0.27 7.64+0.59 6.55+0.18 5.67+0.24
L.acidophilus ATCC 4356 10.13+0.58 8.27+0.75 7.60+0.03 6.73+0.32 5.774+0.17
L.acidophilus ATCC 4357 10.18+0.64 8.59-+0.62 7.67+0.03 6.26+0.04 6.154+0.71
L.acidophilus ATCC 4962 10.214+0.09 8.11£0.33 7.42+0.13 6.27+0.10 7.5540.20
L.casei ASCC 1520 10.41+0.86 9.41+0.27 8.29+0.06 6.4940.38 4.51+£0.14
L.casei ASCC 1521 10.56+0.60 9.10+0.63 8.30+0.02 6.3740.08 4.70+£0.08
L.casei ASCC 279 10.40+0.23 9.50+0.51 8.36+0.31 6.39+0.09 4.20+0.81
L.casei ASCC 290 10.65+0.31 10.204+0.88 9.07+0.86 8.68+0.21 7.004+0.71
L.casei ASCC 292 10.624+0.21 9.914+0.50 8.70+0.73 8.44+0.35 7.464+0.13
L.casei ATCC 15820 10.28+0.15 9.16+0.55 8.61+0.06 5.73+0.48 4,43+0.27
L.casei CSCC 2607 10.36+0.18 9.06+0.98 8.25+0.09 7.43+0.08 4.05+0.97
F2 BRIAFEMTERIATHMETZHE

Table 2 Bile Tolerance of Lactobacillus acidophilus and L. casei in media

min

. W W%+ 0.3 % 4 it W% +0.3% IR I ¥+ 0.3 26 4k IE R

i T T, T, T T, T, T T, T, T T: T,
L.acidophilus ATCC 33200  3.5330.13 6.09 5.95 3.29£0.18 6.13 5.98 3.0840.14 5.84 5.61 4.03%£0.19 6.05 5.89
L.acidophilus ATCC 4356 2.80£0.20 6.10 5.60 3.86+0.13 6.11 5.98 3.7840.19 5.78 5.38 5.40£0.29 6.09 6.00
L.acidophilus ATCC 4357 3.04£0.21 6.08 5.80 3.9240.40 6.11 5.57 2.6540.25 5.88 5.53 4.40£0.26 6.05 6.01
L.acidophilus ATCC 4962 3.73£0.32 6.06 591 3.83+0.11 6.12 5.92 2.89%0.16 5.89 570 4.74£0.39 6.08 6.02
L.casei ASCC 1520 3.5340.24 6.09 571 2.36+0.13 6.11 4.80 1.7840.19 5.87 5.34 5.00£0.33 6.05 6.00
L.casei ASCC 1521 3.9840.32 6.10 5.68 4.03+0.12 6.10 4.73 2.20£0.31 5.91 5.77 4.37+0.18 6.09 5.97
L.casei ASCC 279 5.3040.13 6.07 5.93 4.24+0.28 6.12 5.98 3.19£0.35 5.86 570 6.214£0.21 6.08 6.00
L.casei ASCC 290 3.9340.19 6.09 5.69 4.36+0.15 6.10 4.53 3.1440.23 5.88 5.68 5.820.14 6.08 5.81
L.casei ASCC 292 3.9540.13 6.09 5.80 3.17+0.12 6.10 5.99 2.0440.16 5.90 5.45 5.5240.12 6.07 6.01
L.casei ATCC 15820 4.62£0.41 6.08 5.61 3.2140.28 6.09 4.25 2.2240.36 5.84 553 5.1940.33 6.06 5.95
L.casei CSCC 2607 5.0140.25 6.06 571 3.88+0.19 6.12 4.52 3.8240.33 5.80 5.47 5.64+0.39 6.09 5.97
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0.05) .24 3.76~34.69 pg/mL, 5xI AL LY, T B ZLAF A
TEMRBR A F WU T 38 2 i IR [ 2. 7R IR A2 7E T, T 1
FUFF B 1 S I [ B 2 BR B ) i T WE R FLAT B 0%, T s S AT
B ASCC 1520, F R FLITH ASCC 1521, F B FLFF B ASCC
292 FEEFLAT B ATCC 15820 FIng R FL#T 1 ATCC 4962
W T 25 pg/mL DL F B IR [E B, JF 6 T mE R FL AT 1S
ATCC 4356 W [ia LT 1 ATCC 4357 F1 T W% 2L T 1 CSC
2607 WE I A RS B (K15 pg/ml) . FEAERERRRAAET . 2
B AL BT TR A R ) L 2] e e AR AR T 0 R, v TR
FAFHE L.acidophilus ATCC 33200 F1F B FLAF # L.casei
ASCC 1521 iy JIH [ 185 25 B B ) e K (>>20 pg/ml) BAK T
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FLFFE I . FE 2R IHYT A7 26 R L 0 [ B L PR AE 1o 12.03~
32.25 pg/ml., BRWE R FLAT 1 ATCC 4357, F fi 3L 4T 1
ASCC 279 FI-T B FLATTE ASCC 290 T 4k . K 2 BT vk 1 IR
I 5 2 3% e 7 1 0o MR 1 AN [ Ak A g K S T R
JIE [ e BE A S T L DR Bk — 5 0F o AL I 1 R A
R R 2B K B IR B 40 i 2 I L 1361 2 ) A 7
H & 1.2 ). BRE R AL AT I ATCC 4962, s 4 B
1520 FIEEEE 1 1521 8b o K 2 5500 ik 2 I ] P A A6 099 195 100
T IR A R 0 A R R T R TG AR D R O N T 3R R
MR E K. A S IHER NN T . K28
PIRRTE SR 3258 9~15 h WA B B 5 A= 012 1 3 B
I 45 o s A H T B A 6 I B0 R R 2 B R AE B 3R AR
12~18 h WAEK G, BiJG Bd AK . 7R [ B Ak 1 0 [

HMRyHEh . BRI A E R LRIV RS T TR EERARSEROR R 2k BRI A p a0 5 A KA G,
3 ARPETHIABAENEBRREXRKREE
Table 3 Cholesterol assimilation level of Lactobacillus in different biles pg/mL
T B % WH+0.3% At WHH03YHER N +0.3% 4 HER
L.acidophilus ATCC 33200 21.61+0.19 22.09+0.21 23.80+0.52 20.80+0.25
L.acidophilus ATCC 4356 20.52+0.46 21.78+0.23 14.01+0.14 9.07+0.30
L.acidophilus ATCC 4357 21.30+0.26 19.65+0.23 14.32+0.13 16.88+0.31
L.acidophilus ATCC 4962 19.22+0.47 23.407+0.39 27.60£0.25 14.69+0.25
L.casei ASCC 1520 20.68£0.21 32.257+0.42 34.6940.45 8.86+0.27
L.casei ASCC 1521 18.02+0.44 18.71+0.40 29.6440.35 20.32+0.31
L.casei ASCC 279 13.0740.25 12.03+0.58 20.5740.55 3.76+£0.24
L.casei ASCC 290 18.754+0.46 12.66+0.42 23.0240.64 6.934+0.26
L.casei ASCC 292 16.67+0.17 29.33£0.16 34.53+0.35 12.144+0.17
L.casei ATCC 15820 16.04+0.44 23.97£0.37 28.80+0.22 11.934+0.85
L .casei CSCC 2607 10.00+0.44 20.38+0.31 10.94+0.32 7.8240.35
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Figure 1 Growth and cholesterol assimilation patterns of Lactobacillus acidophilus in media with and without cholesterol
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Figure 2 Growths and cholesterol assimilation pattems of Lactobacillus casei in media with and without cholesterol
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