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Table 1

Cholesterol concentration in different broth supernatant

strain MRS + CH MRS + CH +S
L. plantarum LpT1 0. 055 £0.007 0.063 +0. 009
L. plantarum LpT2 0.033 £0.009 0.057 £0.012
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Table 2 Results of paired samples t-test of cholesterol concentration in different broth supernatant

pairs t-Value df p
Pair 1 LpT1_MRS + CH-LpT2_MRS + CH 25.702 2 0.002"
Pair 2 LpTI_MRS + CH + S-LpT2_ MRS +CH +S 0. 846 2 0.487
Pair 3 LpT1_MRS + CH + N-LpT2_MRS + CH + N 0.814 2 0.501
Pair 4 LpTI_MRS + CH-LpT1_MRS + CH + S -0.815 2 0.501
Pair 5 LpT2_MRS + CH-LpT2_MRS + CH + S -2.859 2 0. 104
Pair 6 LpTI_MRS + CH-LpT1_MRS + CH + N -4.619 2 0.044°
Pair 7 LpT2_MRS + CH-LpT2_MRS + CH + N -8.200 2 0.015°
Pair 8 LpTI_MRS + CH + S-LpT1_MRS + CH + N -0.041 2 0.971
Pair 9 LpT2_MRS + CH + S-LpT2_MRS + CH + N -0.567 2 0. 628

" Statistically significant at 95% of confidence level (p <0.05) .
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Table 3 Cholesterol concentration in different deposit (MEAN +SD)
strain MRS + CH MRS + CH + § MRS + CH + N
L. plantarum LpT1 0.01 £0. 004 0.023 0. 001 0.01 +0. 003
L. plantarum LpT2 0.004 0. 003 0. 008 +0. 000 0.01 +0. 003
x4 HATEHEERESEMAL -RBER
Table 4 Results of paired samples i-test of cholesterol concentration in different deposit
pairs t-Value df P
Pair 1 LpT1_MRS + CH-LpT2_MRS + CH 1.533 2 0. 265
Pair 2 LpTI_MRS + CH + S-LpT2_MRS + CH + S 16. 630 2 0.004"
Pair 3 LpTI_MRS + CH + N-LpT2_MRS + CH + N 0.102 2 0.928
Pair 4 LpTI_MRS + CH-LpT1_MRS + CH + S -4.914 2 0.039°
Pair 5 LpT2_MRS + CH-LpT2_MRS + CH + S -2.750 2 0.111
Pair 6 LpT1_MRS + CH-LpT1_MRS + CH + N -0.078 2 0.945
Pair 7 LpT2_MRS + CH-LpT2_MRS + CH + N -1.955 2 0. 190
Pair 8 LpTI_MRS + CH + S-LpT1_MRS + CH + N 5.429 2 0.032°
Pair 9 LpT2_MRS +CH +S - LpT2_MRS +CH +N -1.147 2 0.370

* Statistically significant at 95% of confidence level (p <0.05)
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Fig.1 Percentage of cholesterol in supernatant,deposit and cells. A:
LpTl + MRS + CH; B; LpT2 + MRS + CH; C; LpTl + MRS + CH +
S; D: LpT2 + MRS+ CH +S; E: LpTl + MRS + CH + N; F. LpT2 +
MRS + CH + N.
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Fig.2 The total content of cholesterol in supernatant, deposit and cells.
A: LpTl + MRS + CH; B: LpT2 + MRS + CH; C: LpT1 + MRS + CH +
S; D: LpT2 + MRS + CH + S; E: LpTl + MRS + CH + N; F. LpT2 +
MRS + CH + N.

FEAE TR RE A, DA T RS L 1 R A SR A A B,
BOLE AR O T — DR AL W6 A IE G, T 25
ais AR A M LA 207 5 SR (AT Y 23
e REL [ R 0 6%, DA 7K - 4 T ) B R I i AL
i, FRTAH SO IEAEREA T rh o AP TS E R
(1) HEYFLFFE LpT1 A LpT2 165 A 455 R
o 2 s fIEL PR ik 455 7 2 A A LT P 35 PR S R
A JIEL P 5 5 A v e R I P ) 0 R A A 2R

(2) HYFLAT I LpT2 75 & A W B IR 5 45 &
T ARER (9 A JIE A 8 R e rp 5 OR 5 A A ISR B R R
26 JIEL [ e 5% P A T K 22 S, AR W) FLAT I LpT1
BT 35 25 5, U I Ik L[] 52 A 7 B AR 25 57

(3) W LT G A A1 e L T e L ol B I 390 9 A
M WA 25 AR AR R AR A1, 3 A7 A 3 52 2% i A8
it ML

5% Xk

[ 1] Grunewald KK. Sera cholesterol levels in rats fed skim
milk fermemtation by Lactobacillus acidophilus. Journal
of Food Science, 1982, 47(2) :2078-2079.

(2] RUmAT, BAEXK, 7. B IS e ) 2L R w0 vk
5%. BBl (Food Science) , 2004, 25(7) :59-62.

[ 3] &EEG, dEmeds, prmdfl, £, Hir. AEpiE
fi A T AR 1 B IO O MR 5. AR A R (Acta
Microbiologica Sinica) , 2005, 45(6) :920-924.

[ 4] BB, BT, A5 A4 v R I IS B A /5 R LB 5
HERE. A 2F R (Acta Microbiologica Sinica) , 2005,
45(2):315-319.

[5] Mann GV. A factor in yogurt which lowers
cholesterolemia in man. Artherosclerosis, 1977, 26:335-
340.

[ 6 ] Malgorzata Z. The influence of cholesterol and biomass
concentration on the uptake of cholesterol by
Lactobacillus  from MRS  broth.  Acta scientiarum
polonorum , 2007, 6(2) :29-40.

[ 7] Ahre S, Noback S, Jeppsson B, Adlerberth T, Wold
AE, Molin G. The normal Lactobacillus flora of healthy
human rectal and oral mucosa. Applied and
Environmental Microbiology, 1998, 85:88-94.

[8 ] ?Fﬂﬁﬁﬁ T, R, LS AL G I i IR [

WO e K M E. MR W R (Ada
Microbiologica Sinica) , 49 (11) :1438-1444.

[ 9] Rudel LL, Morris MD. Determination of cholesterol
using o-phthalaldehyde. Journal of Lipid Research,
1973, 14.:364-366.

[10] Don DO, Kim SH, Gilliland SE. Incorporation of

cholesterol into the cell membrance of Lactobacillus

acidophilus ATCC43121.
1997, 80:3107-3113.

Journal of Dairy Science,

[11] Usman AH. Bile tolerance, taurocholate deconjugation
and binding of cholesterol by Lactobacillus gasseri
strains. Journal of Dairy Science, 1999, 82.:243-248.

[12] Klaver FAK , Van DMR . The assumed assimilation of



TR A FLAT R LpT1 Al LpT2 R4 [ AR [ BE AL . /B ¥ 24 4 (2011)51(4) 565

cholesterol by Lactobacilli and Bifidobacterium bifidum is [13] Liong MT, Shah NP. Acid and bile tolerance and
due to their bile salt deconjugation activity. Applied and cholesterol removal ability of Lactobacilli Strains. Journal
Environmental Microbiology, 1993, 59:1120-1124. of Dairy Science, 2005, 88:55-66.

Cholesterol-degrading by Lactobacillus plantarum LpT1
and LpT2 in vitro

Ping Yu, Haisen Sun, Jianrong Li*, Xiaohui Wang, Haixia Lu
College of Food Science and Biotechnology, Zhejiang Gongshang University, Hangzhou 310035, China

Abstract: [ Objective ] To explore the mechanism of cholesterol-degrading by Lactobacillus plantarum LpT1 and LpT2 in
vitro. [ Methods] After Lactobacillus plantarum LpT1 and LpT2 being inoculated and cultured in the medium MRS, MRS
+CH, MRS + CH + S and MRS + CH + N, the cholesterol content in supernatant, deposit and cells, and the total
cholesterol content before and after inoculation were determined and compared to primarily predict the mechanism of
cholesterol-degrading by L. plantarum. [ Results] The mechanism of cholesterol- degrading by L. plantarum LpT1 and
LpT2 in vitro involved in metabolic and non-metabolic pathway. Non-metabolic pathway was related to co-precipitation and
cell absorption. Metabolic pathway was due to the production of the special enzymes during the growth of L. plantarum
which made the cholesterol degrade to be other materials and caused its content reduction. [ Conclusion ] L. plantarum
has shown its ability to degrade cholesterol in vitro.

Keywords: Lactobacillus plantarum , cholesterol-degrading, mechanism
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