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In vitro Screening of Probiotics with Cholesterol-Reducing Potential Abilities
and Study on its Cholesterol-Reducing Mechanism
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Abstract. The lactobacilli which has high cholesterol uptake and utilization rate are isolated after
screening. Their cholesterol-reducing mechanism is detected in vitro,to provide a theoretical basis
for cholesterol-reducing fermented food research and development. The probiotic strains with
cholesterol-reducing activity are first obtained by screening. Then the saponification-colorimetric
screening is performed to obtain lactobacillus strains with high cholesterol absorption efficiency. The
lactobacilli has cholesterol-reducing rates ranged from (3.30+0.89)%~ (75.64+1.12)% ,with the
average rate of 44.34%. Among them, 14 strains have higher cholesterol-reducing rate than average.
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Lb. plantarum S11 is the strain with the cholesterol-reducing rate as high as (75.64+1.12)%. It is
indicated that only 0.002 mg of cholesterol is adsorbed and precipitated by 4.20x10° cfu/mL of Lb.
plantarum S11 cells by determine the content of cholesterol in the suspension of the disrupted cells

(only 1.30% ). This results indicate that the cholesterol-reducing activity of Lb. plantarum S11 is

achieved mainly by absorbing and assimilation,but not absorbing and incorporating in cell

membrane.The screening and isolation methods in this study can be applied to select

cholesterol-reducing probiotics from traditional fermented foods. And it is also helpful for follow-up

development of new cholesterol-reducing lactobacilli fermented products.

Keywords: cholesterol-reducing, probiotic, traditional fermented food, cholesterol-reducing mecha-
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Table 1 Re-screening of cholesterol-reducing probiotics

SLE TR ,
S4 Lb. plantarum 0.20
S5 Lb. plantarum 0.21
S8 Lb. plantarum 0.10
S9 Lb. plantarum 0.07
S10 Ped. pentosaceus 0.10
S11 Lb. plantarum 0.05
5-2 Ped. acidilactici 0.21
SP8-2 Lb. plantarum 0.05
TOS2-2 Lb. rhamnosus 0.14
MLO09-4-31 W. confusa 0.05
JS9-10 E. faecium 0.09
QB3-1 Lb. plantarum 0.09
QB3-2 Lb. plantarum 0.08
QB3-3 Lb. plantarum 0.09
QB34 Lb. plantarum 0.07
YMI4-3 E. faecium 0.09
YM6LH2-6 E. faecium 0.10
YN6LTH Ped. acidilactici 0.13
QBLM-3-5 B. subtilis 0.19
5-1 Lb. plantarum 0.20
2-5 E. faecium 0.10
PUPIE = 0.22

S/(mg/mL) E/(mg/mL)

0.15 0.01 8.50+0.68
0.16 0.01 4.93+1.80
0.08 0.09 51.28+6.81
0.05 0.11 67.02+1.34
0.08 0.09 50.98+3.54
0.04 0.13 75.64+1.12
0.16 0.01 3.30+0.89
0.04 0.12 74.75+1.12
0.11 0.06 33.30+2.01
0.04 0.12 74.6+1.34
0.07 0.10 57.96+1.86
0.07 0.09 55.88+2.48
0.06 0.10 61.23+2.23
0.07 0.10 57.66+1.34
0.05 0.11 67.47+1.78
0.07 0.09 55.59+2.24
0.08 0.09 53.36+3.34
0.10 0.06 38.05+2.04
0.14 0.02 13.84£1.57
0.15 0.01 7.61£2.90
0.08 0.09 54.10+0.89
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Fig. 1 Classification of probiotics in this study by 16S

rRNA gene sequencing
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Table 2 Acid and bile tolerance of LAB strain probiotics

ifif P2 RE 1

2]

(log cfu/mL)

B

0QB3-1 4.63£1.57" 4.38+1.14¢ 4.1x1.5 8.74x1.5° 5.53+1.23¢ =5
QB3-2 4.2+091" 1.67+0.14¢ 2.33+0.54¢ 1.65+0.35° 3.88+0.74° 2.55+0.45°
SI1 1.6+0.54" 5.66+2.72° 1.44£0.33¢ — — —
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% 3 Lb. plantarum S11 AEEFMHBEEESEEL
Table 3 Changes of cholesterol content in different cultures of Lb. plantarum S11
2 FE i TR 45 FR OD & (490 nm) JIFL [ P 5 £/ (mg/m L)
1 IR L

{A & /(cfu/mL)

Xif HE 21 0 —b 2.85x10™
SEG A 0.03 0.02120.002 4.20x10°
2 AR B B R 1 9 Xif & 21 0.003 0.0030.000 2 2.85x10"
S 2 0.02 0.017x0.002 4.20x10°
3 AR A0 T A R R R X R 4 0.002 0.002:£0.000 2 2.85x10"
SO 0.004 0.0030.000 4 4.20x10°
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