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Lactobacillus plantarum Regulated by the Resistant Starch from Arenga
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Abstract: In this study, the starch from Arenga pinnata was used as the raw material to prepare Arenga pinnata resistant starch (APRS). In
vitro fermentation was performed to investigate the effects of different concentrations of APRS (0.1%, 0.2%, 0.5%, 1%, 1.5%) on the
proliferation and tolerance capability in the adverse gastrointestinal environment of Lactobacillus bulgaricus (LB) and Lactobacillus plantarum
(LP) were studied. The results showed that when the APRS concentration gradually increased to 0.2%, the ODggq ny, 0f LB reached the maximum
(0.91); when the APRS concentration gradually increased to 0.5%, the ODggg ny of LP reached the maximum (0.94). However, with the
continuous increase of APRS content, the concentration of probiotics solution decreased significantly. Therefore, APRS at a low concentration
(0.1%~0.5%) could promote on the growth of LB and LP; but APRS at a high concentration (1%-~1.5%) was not conducive to on the growth of
LB and LP. Compared with glucose (GLU), APRS could enhance the tolerance capability of LB and LP to an acidic environment, high
concentration of bile acid salts and gastric fluid environment (p<0.05). APRS promoted and inhibited the proliferation of probiotics at a low and
high concentration, respectively, thereby enhancing their tolerance in the gastrointestinal environment. The potential prebiotic effect of APRS
can provide a theoretical reference for further development of APRS.
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PRINFNEFATFR (Lactobacillus bulgaricus, LB),

A NFHRHECHR AR HMYAAE (Lactobacillus

plantarum, LP), 7 EREI8 5 ) B Fh DR 80 EE O
(CGMCC, 1.2469).
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Fig.1 Effects of APRS with different concentrations on the
proliferation of LP (a) and LB (b)
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Fig.2 Effect of APRS on the growth of LP (a) and LB (b)
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T8 N I AEKARDUIE 2 B I & R R 15 m, HOE
REARSMESL B B EE, DR AR, 2 AT
% APRS Xt FLER A BUIHY TR 35 DA B AN 15 i i 52
PRI
2.3.1 APRS * LP #= LB 4uA2 it BR 2h At % P4 49
EAG

i 2B B E /M R i 52 A S B A ST AT
NRI N B B A 5T 32 B IR R R R ),
NIEH NIRRT EE N 0.03%~0.30%", & 1 7]
5, NFEEPTRIOAR R BRI (155 77 5 T PR L R B IO A IS
B, WJEN APRS KRG FREE R 2 m T LA AR AR
(R FRHE . MRRHRERIRIEN 0.3%H), HRTEE LR
FFLE 80%LA I, HALERTAE APRS ARG FRIE A5 %
BT AR HZEREE (p<0.05). FEEIEHIR R

76

Hm, LP LB 7E 1%HH R ERIA G b % S oA B
WL, AEATSRRELERETE S0%LA I, LB MIAFE 0% =,
PryEEsEP . AL H APRS X LB Al LP (i iH
fRth K pH M SZIERCR REF. BRI ERE N
2% N, PERTEEFR UM TR, LB fEH ARG IR RS
O RS T R BRI
MEEFAFETE 0.5% VTR RIS N A% 2%0H
HRRERIAEL AT T 0 LB Kt SARI 45 FRAHFT .
X AT R PR o ARRIA SR I ELAE I TG, 38
LR T F R B AR BN, 349 SL IR T BV 2 3
APRS HIORT, B2 T BHARSMEIEIENE, XA
KARE A — RIIRHNHIER], SEELRBEAAER T
pgl2223]

R 1 LP F1LB FE R P EREL A RIS TR B PRI TE R /%
Table 1 Survival rate of LP and LB in different carbon source
mediums containing bile salts
R 0.3% 1% 2%

GLU+LB
APRS+LB
GLU+LP
APRS+LP

88.75+0.32°
98.62:0.34°
91.13+0.18°
97.68+0.34°

ND
64.73+0.05
76.95+1.17°
85.75+1.63

ND
47.06+0.32
26.19+1.17°
36.44+0.55"

E: ND AT ik e THO T3 e i SLAR I 1 %
¥, RFY RRFEAFLZALRLEE (p<0.05), FF.

232

APRS 3t LP F= LB it #4M4 64 %0t

3 2 LP #0 LB 7EMR pH EFRERGRIEF B P RITFEZE/ %

Table 2 Survival rate of LP and LB in different carbon source

medium at low pH

BRI pH3.0 pH25 pHI1.5
GLU+LB  83.98+031°® ND ND
APRSHLB  89.77+0.26° ND ND
GLU+LP  71.3240.66° ND ND
APRS+LP  79.83+0.51° ND ND

BRI pH 2HRE Nk it A pT & B Fhs
LRFERN, —MIEBIMREETE 1.5~4.5 28], &2 1]
HI, MREFEHEE pH A 3.0 ), PR AK R LT, 7E APRS
Brar b N A T R R e A B E R
F (p<0.05), FHALIIFE AT BEAEDFLAT B 75 %
BRI TRIERIIE 70%LL E, FW] APRS AlHEsH
PiMas AR REAS pH M 32 1. 2435970 pH A
2.5 F1 1.5 B, 1537 3 h J57E APRS FVEEHE ARG
BB A S M AR AR, B E Rt R

(p<0.05), TiHIRAKH pH %} LP #1 LB A KA ™
HEIEIER . X 54T RN pH 2.0 4 T E
LB fHE 1 SEo0 25 AT 6 b T Kt i iR &
et SRnrsn, 7ERSE pHE T, ButEiet i radk i
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P H FIAE KSR T GLU K574, pH 3.0 4
KR FE =T pH 2.0 A KGR, HIERRFUT B IIAE
Ktk gt Azl 48 LRTA, APRS %f LP Al LB 1
pH M Z MR =L, R BE S APRS SRIHVAESIR
G N FRAE T,
2.3.3  APRS %t LP A= LB 4 § My it 4
ENEAAD

APRS %} LP A1 LB A1, B B 52 P4 2 45 R
WA 3 Pron. 132 3 AT A, 72 B SR HEAEE T, L APRS
NBRIEH)REFRFE R SR 3 h 5, LP A LB fAE RS
AL ZE R 2 H ARG 7R (p<0.05), &
WIDEHE APRS RJ LAY i L2 TR AL A0, B VT 32 PE ) RE
o MARTFRI, SETHNETER S TERRIFT .
ICFLA B4 B IV 32 1 G . 2 52, X AT e 5 AR
AT K., FEBUBRIAE FR59%, LU APRS Ak
VRRREFRFE 57 3 h 5 LP A LB A7 56 5 4 & b
FIELTE R 2R (p>0.05), 3% i eas N seas
SESRAR— B, AT RS KDy B AR A S LP A1 LB XY
PEHE APRS FIREBRE ], £ 28 25 R 5 B AR O A S5
T2 5 APRS Rk GE R gt 02320,
3 3 LP 1 LB SR BMRE T RIRIEFE PR EEE/%

Table 3 Survival rate of LP and LB in different carbon source

mediums containing simulated gastrointestinal fluid

BLIR B & 6 B W& Bl
GLU+LB 37.54x1.20° 83.58+0.31°
APRS+LB 67.55+1.17* 84.42+0.06°
GLU+LP 84.294+1.29 87.78+1.04°
APRS+LP 97.82+0.54 89.57+0.31°
3 &g

BE% APRS WREERIIN, LP A1 LB YRR o Rt
KRG R E G IRIKRES APRS nl{gidt LB #1 LP
(AR EMTE AR TR AT, (HER A (1%~1.5%)
ANFF LB A LP 44 ; APRS A i 2514558 LB A1 LP
i PR 1 FA 52 . I BE RV R 2k DA K B VR B B

(p<0.05). APRS $& = FLI& b A4z v it 52 PE 1R g
HHE R I E R, RYIDE APRS AT R A B
A . Rk, APRS BAWE(EMIRS A TC/EH
AP R BRI S

HH Ik
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