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Evaluation of Probiotic Properties of Lactobacillus plantarum Sc52 and Its Application in a Hypoglycemic Product
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Abstract: Objective: This study aimed to investigate the in vitro probiotic properties of Lactobacillus plantarum Sc52 and
its application in a hypoglycemic product and to analyze the hypoglycemic effect of the product. Methods: The in vitro
probiotic properties of L. plantarum Sc52 were evaluated by its acid and bile salt tolerance, surface hydrophobicity and
aggregation ability and minimum inhibitory concentration (MIC) of antibiotics against it. A mixed culture of L. plantarum
Sc52 and other probiotics was used to ferment a composite aqueous extract of different both edible and medicinal plant
materials to develop a solid beverage. In order to evaluate the hypoglycemic activity of the product, a diabetic mouse
model was established by feeding high fat diet combined with streptozotocin injection. All the mice were divided into three
groups: control, model and treatment groups. The mice in the treatment group were continuously administered with the solid
beverage by gavage for four weeks. The levels of fasting blood glucose, the area under the blood glucose curve, the levels
of serum lipids, insulin and inflammatory factor were measured. Results: L. plantarum Sc52 exhibited excellent resistance
to acid and bile salt. When it was cultivated for 3 and 4 h in a medium at pH 3.0 with 1 g/100 mL bile salt concentration
respectively, the survival rates were higher than 55% and 32%. L. plantarum Sc52 possessed strong aggregation ability,
which reached (89 + 0.3)% after standing for 48 h, and showed high sensitivity to penicillin and rifampicin. Compared with
the model group, the auxiliary hypoglycemic product could significantly decrease the levels of fasting blood glucose, blood
lipid and tumor necrosis factor-a and significantly elevate insulin levels. Conclusions: L. plantarum Sc52 exhibited good in
vitro probiotic properties, and the solid beverage developed in this study had obvious hypoglycemic effects.
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SanyoA#l; LWEHF TIES MIRERKHETH
AHKAIRAA; Cary 300% 4h-7] W4 06 6 B it
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70 pwL,  BE PG RE AL N ASE U A VR A VS AR B A 2R BT
7, FHPEXT R AL N AMRSH AR 72 . 7237 CH:FR4E
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Table1l Grouping and feeding of mice and diabetic model induction
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Table 2  Acid resistance of L. plantarum Sc52

W% (g (CFU/mL) )

pH 0h Th 3h
20 820+023 2544032 0
3.0 8.2040.23 5.0240.14 4.88+0.21
6.6 8204023 8.26+0.17 8.3340.17

WMEE2[7R, pH 6.6/ %M FTHEKAEKRL, A
BF RIS AR BB . pH 2.0 4 T EHEM
A BACTpH 3.0, #5983 R BFEE, Hit
Al MK pHAE BE 0% B B R JE A AR B R bk AR K, X 5
MaragkoudakisZ5 "5 (I N A& — 3. pH 3.00% 4T,
T FATFEScS2R I 7 — N IR 1%, ®9R3 hg, 17
TEHRANESS % UL o A B IT R IR PR B i 2 e 0 K7,
SRR H T -ATPEEE AT 55, tobiedl, w LA
ScS2 i R T th AT g 5 HH - ATPREEE M A7 6,

®3  HWITHESCS2HR AL

Table3  Bile tolerance of L. plantarum Sc52
IE 4 5% B A i/ Wik # (g (CFU/mL) )
(g/100 mL) 0Oh 4h
0.3 8.16+0.31 5.00+0.15
0.5 8.16+0.31 4.4140.13
1.0 8.16+0.31 2.704+0.09
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Fig. 1  Hydrophobicity of L. plantarum Sc52 in organic solvent (A) and
aggregation ability at different standing times (B)
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Table4 Minimum inhibitory concentration (MIC) of different
antibiotics against L. plantarum Sc52
ug/mL
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B, WRAFTR, BIUNF B ScS2xt B AL
Ve WmE. MR, WHREEUR, HHE RN
W R WA A B Bk, X7 B R B 3
P, SRR T128 pg/mL. AP SR, £
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Fig.2  Effect of fermented product on oral glucose tolerance and area

under the curve in type 2 diabetic mice

WME2F R, SH/NRES THEE (2 g/kg)
30 minf5, MWK A FEREET &, AR EME. (HFZ
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Table 5 Effect of fermented product on fasting blood glucose in type 2
diabetes mellitus mice
N MREK R/ (mmol/L)
4

H10/H F1H H12JE H13A B14H
FHMA 5071053 5214143 5.1842.03 5354197 5244163
A 16.1311.56%% 1637£2.01%% 17.39+2.15%% 16.48+2.53** 16.78£2.77+*
P 15684234 142443177 137542720 11.68£2.147  11.00£3.017
e« B SE AN EREE, P<0.05; s+ RS2 A
b ZE R EZE, P<0.01; #7=MAS5HRAMLERBE, P<0.05;
w2 ST AR b 78 A R, P<<0.01. R

WS, S10ER, N2 IEmES 2 A At
HEFE, 10 AUEEBESERE, SEadaMts

Wi #ER, NGB RII. ERITHIE, 75N R
2 MR ARE 2T Bk, MRV FF UG/ &R 2 8 i b 15 2
WA, 255 148 22 B MU R P £011.00 mmol/L, 5
MR AR EEZR (P<0.01) . 48RRI L™
st B8 FH 2 AR 2 2R PR /) B 2 B IR, %o vy I B
HIRITIEH.

244 RIS S 280 PRI /N BRIIE AR K INS A
TNF-off154 0

F6  REERN2BEIRAERA/NBUILAR, INSE TNF-aff W

Table 6 Effect of fermented product on serum lipids, insulin and
tumor necrosis factor-o in type 2 diabetes mellitus mice
o TC/ TG/ LDL/ INS/ TNF-o/
A (mmol/L) (mmol/L) (ng/mL) (mU/L) (ng/L)

1.304+0.22 1831+6.60  16.10+£241  52.55420.38
1474021 40.69£13.55%* 12.994+2.09% 124.29+22.62*%*
0960317 24.13£10.55% 1591+2.66"  87.39+29.20°

FEA 5834095
FRI 8264127+
PR 6771187

mEefn, mRRESEEHREE RS S /DR
SE2RVBE R S, N B e, AR 4 /N Rt
JEHRTC. TG. LDL/KT-HHEF &, TC. LDLK T 5=
HZHA 2 B B3 (P<0.01) , /NRUMIEINS/KT &
FEL (P<0.05) , #RAEH FTNF-of &K 5 E T &
(P<0.01) o 5T REE™MIGIT4 G, 7/
RIMEPMTC, TG, LCLAKFE & EREIL (P<0.015;
P<0.05) , TCP&LF16.77 mmol/L, TGIA{%3]0.96 mmol/L,
INS/KFEETE (P<0.05) , FHE#15.91 mU/L,
TNF-aff) /K B K (P<<0.05) , P&{K#187.39 ng/L.
SR, R ] DL AR 2 AR FR O 0 BRI 3
TC. TG. LDL/KF, [FIBS 28888 FRI7 /N B RINSHE R
B RSEE, IEReH R MBNRRIE I 20 .

3 3 ®

A A B RE N N AR AT J5 . 25 R RE S T 52 R M
AR BREE, DAB R BN B B Bs I iE, A E R
A E AR, A REREA R s AEAER R 52 1 A A
B 5 o A e A O 22 TR PR B L B R bR . AT L RR 1
WFFE L R, AHYIFLAT H ScS2 A s I 15 i il 2k W1
i, (R IE A AR, B0 e B e R =
TRIF B BRI, FRARMLAA JRE S B S5 ATL i) U815 I, i
SE T REAE F 10 R A5 595 1 5 5 AT RUEIA i % DI AE %,
DA b AR AT 5 7E T 391 SI2 56 10F B B A 2L 4l B 4 0 A 1
itk b, T T RARINER . T AHER . BHET AR AR, 45
R WIAE Y LT B ScS27E AR pHAR K i JH £R PR 858 o (1) 4745
A HN55% 1 32%, KIMGKEMAEBERERE. 5
CRIE 1) — e 25 A PR AR LB, M FLAT B Se52 AL i
i 52 A0 B 55 2 AR AR PR, BN, TS FLAT B CDAFI B
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i FUAT EIBTM7HRENN 5ZpH 2.0 L 1 %l AN ERFR S5, AR5 36y
W N53.2%K128.6%; 4 CE&MEF, TESFUATH {EpH 3.8/
NI AT IS IR2 M H LR, fERRIE60% /2 A H
LA R TISO LA Bem 1 B BER R Sk, JFH5A
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W R B A A, GRS TR BRI AL, TR AE T A
R T T RS B AR (VR . BF TSR M LR T R R
Zy)a, MAEMARE R, LR ERAZ NG LR,
RERE AL T A8 1N o T A DIE TR Ry, B 1 R P
YA TR, B AN ] B A T R B 2 T SR U Y
DU T P R % S IR T 0 o) e S R T R R R
PP LSS KT R B G B TSR A PR KB
WHPY, A EBEET UM EEFESERD
PRI AW T R TR AR I T 2 A T R 2 (AU
JEURH U [ 18 25ORD A e A AR AR o B LA R PL A iR
AR

g LRTR, ARFFOER RSN SEIG M, UER T S B
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