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Lipid-lowering Effect of Lactobacillus fermentum Isolated from Naturally
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Abstract: Lactic acid bacteria (LAB) were isolated and purified from naturally fermented dough obtained from farmers in the areas
surrounding Harbin. The tolerance capacities of LAB were evaluated under acidic pH and bile salt conditions. The antimicrobial capacities of the
isolated strains were evaluated using a bacteriostatic test, and the safety of LAB was evaluated using hemolytic and antibiotic sensitivity tests.
The cholesterol-lowering ability of the isolates was further analyzed using the ortho-phthalaldehyde method in vitro, and the
cholesterol-lowering function was studied using a high-fat diet mouse model. The results showed that a total of 16 LAB strains were isolated,
among which the survival rate of Lactobacillus fermentum FD-8 was 80.21% and 75.98% under acidic and bile salt conditions, respectively.
FD-8 had certain bacteriostatic activity and good safety against pathogenic Escherichia coli, Staphylococcus aureus, and Salmonella
typhimurium. The cholesterol degradation rate of FD-8 reached 85.66% in vitro. FD-8 intervention in the high-fat diet mouse model showed that
after feeding FD-8 for 5 weeks in vivo, this strain could significantly reduce the body weight and liver indexes to alleviate obesity in the mice.
FD-8 also significantly regulated the variations induced by the high-fat diet in TC, TG, and LDL levels in the serum and liver of the mice, and
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thus achieved the goal of reducing blood lipid levels. To summarize, the results indicated that L. fermentum FD-8 isolated from naturally

fermented dough has good tolerance to acid and bile salts as well as good antibacterial property, and can play a role in cholesterol-lowering in

vitro and in vivo, which is of great significance for the development of cholesterol-lowering products in the future.
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Table 2 The acid and bile salt tolerance of the lactic acid bacteria isolates of various species

ARG T /% FE pH 3.0 M FHF X% FE 03%Re & 50 T A% F/%
FD-3 JRAE R IR 52.15+1.24° 63.74£2.17°
FD-4 A IATE 69.37+3.02° 66.17+1.26°
FD-6 FLBR K R 42.98+1.81° 55.24+1.04°
FD-8 R EFATE 80.21+2.36¢ 75.98+1.41¢
FD-11 RESATE 77.85+1.29¢ 69.50+0.94°
FD-13 A FATE 81.75+2.55¢ 77.26+2.63¢

E: RAFERRATERRH (p<0.05), FF.
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Table 3 The inhibitory effects of selected lactic acid bacteria
strains against pathogenic microorganisms
N 47 ) AL#2/mm
AR e kemakE ARG AWHE

FD-3 12.27+0.28° 12.85£0.42°  11.74+£0.24°
FD-4 11.89+0.33° 12.08+0.07*
FD-6 14.32+0.15° 14.08+0.28°  13.97+0.37°
FD-8 15.17+0.20° 14.69+0.36°  14.85+0.29°
FD-11 13.02+0.18 13.48+0.34°  14.22+0.12°
FD-13 14.77£0.37° 13.76+0.14°  15.85+0.37°
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FENH 4071, ARG FLIR A A AR
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Fig.1 The hemolytic activity of six lactic acid bacteria (2x)
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Table 4 Antibiotic sensitivity of lactic acid bacteria

HiRR T akd  HEF AEFET KXEEF AMEE ATFHEZ
FD-3 S S I R R S
FD-4 S S R R R S
FD-6 I R S I R S
FD-8 S S S R R S
FD-11 I S R R S S
FD-13 S R S I S S

E AEFSRVL: W (R), 8 (S) A9 R (1).
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Fig.2 Determination of cholesterol-lower in grate of lactic acid
bacteria in vitro
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AR B W] I TEIA S 38.59 g (p<<0.05), VM RIhEE
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ANREAT R, R, TRER S R AR H e
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SR EANFEIE I E A RN, MR, %
HUNRIIA B H RDAAEEFIET- IR, R
P2 4 FD-8 1alMERT /N R AN 2= AR A RS .
252 3LERHE FD-8 s gleth R RIEE 84
N

MEE 6 FRfLLEH, A mEAEER s w s, @iliE
BRI/ SR AT AR BN 5.63 mg/g, EEXHIRLL/N U
JHEFE%L 4.89 mg/g BEFE T 0.74 mg/g (p <0.05),

e e A v e 1 L B — 30 o R AR ZEL 2R P AR

IoRMEA RS, SEUTIE TR ER I

Fe R RN 7 LR B AR ZEL N BRI AR 200 A

475 mg/g M 4.98 mg/g, BEILT mEMERAILE R
(p <0.05), X Ui BHEME —E AR AR B FD-8 AJ AR

D FESRTE/INERFE P B0 TRRG  TCo U BRI U 11
ERCREZR (p>0.05),
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Table 5 Body weight, total food intake, and food efficiency of mice in different groups

Pt RN Elg R E/G ¥/ BERF/e AR E%
JEF TR 26.97+0.67°  33.26£1.01°  629+0.79"° 198.32+4.19°  3.17+1.13°
BNEAEA 4 26.22+1.12°  38.59+0.89°  12.37+0.58° 221.05+3.67°  5.59+0.75°
BIRE LB A 26.45+0.71°  33.01£0.85°  6.56£0.85" 204.59+4.52° = 3.21+1.22°
PR FLBR 48 26.68+0.60° 33.72+1.55%  7.04+0.41*°  201.62+4.91° 3.49+0.95
KR FLBR A 20 26.72£0.59°  34.08+1.43"  7.36£1.02° 200.93+3.17°  3.66+1.41°
<6 ZHH/RRIAEERE
Table 6 Organ indices of mice in each group (mg/g)
Pl NV E 4 i EE ESE L EpiEiE
EF AR 0.48+0.03* 4.89+0.15° 0.25+0.03 1.45+0.08"
S ReAEA A 0.46£0.01° 5.63+0.16° 0.24+0.02° 1.4140.05°
2R SRR 4 0.49+0.02° 4.7540.19° 0.23+0.01° 1.40+0.07°
IR E FLER A 40 0.47+0.01°* 4.98+0.12° 0.23+0.01° 1.46+0.06°
ARIRE FLBR A 48 0.45+0.01° 5.52+0.15° 0.21+0.02° 1.42+0.03

x7 NRIVEZABER:, Hm=f SEEREERMREEEERSE

Table 7 TC, TG, HDL-C, and LDL-C contents in serum of mice in different groups (mmol/L)

il B2 B B Hid = Ag BBEEES iy gl
EEATEEA 2.98+0.51° 1.02+0.37° 2.254+0.36° 0.64+0.07°
B EAEA 20 4.57+0.29° 1.88+0.23% 2.26+0.53" 1.35+0.05°
BREIBREN 3.16+0.63° 1.26+0.54° 2.18+0.76 0.60+0.02°
R E LB A 3.09+0.49° 1.27+0.46% 2.21+0.44% 0.73£0.03°
T&RE LB 4 3.12+0.32° 1.300.22% 2.23+0.36 0.75+0.06"
2.5.3 FLERE FD-8 xf & Atk )y Ko g K- BRI, FAHZE/NRI HDL-C & Eda W%

GO0

TC =R EE bR, R 7T iIE+H &
A (PR i s AN, T TG HKAE AR R A H 4L
FEAAAETONEAIE, 251k N AR A2 Y 2 R 3
27, LDL-C 12 [ e 1) i 2 19 2 P A FEL
BEM)AR, LDL-C WELBRE, 7o /CoJi IR 2 ARk
P ARG, R R LR T TRV IN BRI TC
TG #1 LDL-C & &2 B E KT A2 (p<0.05),
FKHFLRE W FD-8 HA#H]MiE+ TC. TG A1 LDL-C
TREIEMIER, HAEREE FD-8 M IR
&, TG &8N 1.26 mmol/L, LDL-C &N
0.60 mmol/L, ¥J/2& & H i fikit) (& 7). X1 HDL-C

7 (p>0.05), FPFEMAILE FD-8 X ifiiE HDL-C
SEXNEHEEH. CHEVRENE, FLERE T LARK
Ifi3%& TC+ TG M LDL-C &, 1Mixf HDL-C FIfEAE
ANPL X G ERATR IR R 45 A — 5
254 FLEBRHE FD-8 xt Zgtk e RATIENE it
K87

FEAE AR AR E RS, SR e a5
W5, Bk, AT R REESIATE FD-8 4
REOR B /NI, J5E 7 AR TC A1 TG 1)
. 5SR-S, R TS wE, &
JERERLA NS TC 1 TG & &2 5k 3
0.13 mmol/g 1 2.86 mmol/g, &35 =T X HEZHL/NER
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0.08 mmol/g 1 1.63 mmol/g (p<<0.05); FLEREHHEME 5
NIRRT TC 1 TG & &=NEERK (p<<0.05),
T FE LR A AL /N, TC & &R 2 0.07 mmol/g, TG
PR 1.15 mmol/g, ULAHHEMRALIRE FD-8 nf LU
EAA P IR AU, 980/ IR T BELE = AR /0 BRI A )
AR (LK 8.
*8 R EEREME h=Ea 8
Table 8 TC and TG contents in livers of mice in different

groups (mmol/g)

Pl FRAEE RSB BE AT AiHih = BF
BT RR4R 0.05+0.01° 1.230.11°
Z AR 4 0.13+0.03 2.86+0.26°
BREILEESM  0.07£0.02° 1.15+0.23
PAREILBREA  0.07+0.02° 1.190.09
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