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Screening and identification of resistant lactobacillus in traditional pickles
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Abstract; 40 strains of actic acid bacteria isolated by traditional
pickled cabbage were regarded as the object. Through the tests of
acid resistance, anti gastric juice and bile salt resistance, actic acid
bacteria with good resistance in traditional pickles were determined,
using 16S rDNA sequence and phylogenetic tree to analyze the genus
of The
experimental results showed that MFR-28 and MFR-30 facing to ar-

relationship of good resistance lactic acid bacteria.
tificial gastric juice and bile salt had a strong tolerance in 40 strains of
actic acid bacteria, and survival rates in the artificial gastric juice
were 85.21% and 90.47 % respectively, and the growth of efficiency
in 0.3% bile salt were 11.84% and 7.37% respectively; through the

analysis of 16S rDNA sequence and phylogenetic tree, MFR-28 and
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MFR-30 were Lactobacillus casei. In this study, 2 strains of resistant
lactobacillus casei can be used as potential probiotics to further ex-
plore their physiological functions and to develop probiotic products.
Keywords: pickles; lactobacillus; tolerance; artificial gastric juice;

bile salt
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PCR MasterMixAgar,100 bp DNA Ladder,6X DNA Loading
Buffer 20 B 4= K 4 DNA $2 B0 70 & R A LB dbaD
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i 4D 3 MRS Wi B 3% 45 v, 37 “CHE IR 5 5% 18 h, 15 3
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The picture of colonial morphology and observing

microscopy (MFR-38) (X1 000)

Figure 1
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Table 1 The result of determinating the absorbance
value of bacterial fluid
USR] WA
TR i ORI || WSS ERRBL
OD 400 nm OD 400 nm

MFR-1 0.149 ++ MFR-21 0.144 ++
MFR-2 0.117 ++ MFR-22 0.099 +
MFR-3 0.088 + MFR-23 0.033 —
MFR-4 0.162 ++ MFR-24 0.045 -
MFR-5 0.095 + MFR-25 0.096 +
MFR-6 0.040 — MFR-26 0.119 ++
MFR-7 0.039 — MFR-27 0.150 ++
MFR-8 0.044 — MFR-28 0.181 ++
MFR-9 0.153 ++ MFR-29 0.035 —
MFR-10 0.130 ++ MFR-30 0.193 ++
MFR-11 0.178 ++ MFR-31 0.194 ++
MFR-12 0.170 ++ MFR-32 0.123 ++
MFR-13 0.189 ++ MFR-33 0.137 ++
MFR-14 0.041 — MFR-34 0.171 ++
MFR-15 0.164 ++ MFR-35 0.188 ++
MFR-16 0.148 ++ MFR-36 0.104 +
MFR-17 0.153 ++ MFR-37 0.117 ++
MFR-18 0.037 — MFR-38 0.036 —
MFR-19 0.121 ++ MFR-39 0.102 +
MFR-20 0.039 — MFR-40 0.090 +
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RGN A pH F AR 400 R A 5 R R 4y AR AL 32 4R R
F.DNA B/ %™ . BRERZI, HEAMS YR
WA YU E . E W E AR B R L TP A IS ROk
FIWTH i SZ 68 01, B A LB, — BT A B’
pH # J 3.0 Z£ 45 ¥l ik B BB a6 1~2 h, AN B
W pH 3.0 FfE S [E] 3 h Ry i i i st

i 3% 2 AT, R ) 2L R A R N L8 W P I AR T 2R AN T
(.30 BRFLER P P BR 25 12 MRRBBAFEIE » AR 18 BRI AFIE %
H AT 0.08% ~90.47 % , i 7T R >50 Y LR A
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Table 2 The result of determinating the tolerance of

strains to artificial gastric juice

B7&%/(CFU « mL~ 1)

Wk S G2/ %
Ab# 0 h AbEE 3 h
MFR-1 1.01X 108 5.93 X107 58.76+1.78
MFR-2 6.47 X107 4.50 X107 69.5441.97
MFR-4 6.47 X 10° — —
MFR-9 7.27 X107 4.50X 107 61.9941.97
MFER-10 5.03 X107 1.37X10° 0.2840.06
MFR-11 1.36 X107 - -
MFEFR-12 8.40 X107 3.57 X107 42.2943.30
MFR-13 7.97 X107 4.80X 107 59.7348.34
MFR-15 3.90X 107 - -
MFR-16 7.93 X107 5.17 X107 6.48+0.79
MFR-17 1.39X108 7.50X 107 54.3145.14
MFR-19 1.09 X107 3.53X10° 32.1245.82
MFR-21 8.40X 107 5.43 X107 64.7742.57
MFR-26 1.05X108 3.80X 107 36.5544.61
MFR-27 1.03X 108 5.07 X107 49.05£5.10
MFR-28 1.36 X108 1.16 X108 85.2145.58
MFR-30 1.65X 108 1.50 <108 90.4749.96
MFR-31 2.87 X107 — -
MFR-32 7.90 X107 — -
MFR-33 5.07 X107 4.00X 10" 0.0840.02
MFR-34 4.23X107 3.77X10° 9.2842.36
MFR-35 7.87 X107 1.02X 107 12.9240.88
MFR-37 1.00X 108 8.27X10° 8.2340.12
MFR-3 1.26 X107 — —
MFR-5 4.13 X107 - -
MFER-22 5.03 X108 - -
MFER-25 9.63 X108 - -
MFER-36 9.37 X107 — —
MFR-39 3.47X 108 - -
MFEFR-40 4,10X108 - -




AR

2017 &% 7 4

MFR-1,MFR-2, MFR-9, MFR-13, MFR-17 , MFR-21 , MFR-
28 Al MFR-30, 1fii 77 % % >80 % 1Y 7L R # ik R A MFR-28
A MFR-30, A& 260738 o % [ il #2348 0 ok A
6 PR A P 7L AT B E AT R PR O AR R B 4 MR A2 IS
HAE 80% LA I, Zielinska D £ B 97 90 3% 8 Rl 5 SE AR
d 15 bR LR B OB E AR T L R BT AT TR Bk A O R AR
950 A AT . KT A A BE N 3 RS S v O 8 Ak
MW TN TEBRL, & W HAE R T 15% .
LA YR K B EE . 52 MIL. AESRIE
34y B O ok A MFR-28 F1 MFR-30 75 # 40 & % i 7%
R R 80% . 40 R 85.21% A1 90.47% , R &
itk
24 AEPEHRKRETIABREMNERYE

JIEL 6 R e JHE A0 B 53 0 1 R R S S R SR IR R 4
% 8 i s 4k B R PR T 76+ 48 1 P i T 1
W HE— MR 0.03%~0.3% . Hi HH £k Ak 77 J2 B 3 2 A 4 5 (.

R A I R 0 SE TR % L BB AR Oy O I 5 AR T Y T B
E o BIF 5% 3% B 7L 1 A T JOEL B L o) 3 B2 5 IR R K A il L 3R 2 2R
I B A0 IS A 5T L R P IR R A K A0SRk VA T
Tt JIFL 6 F8 0 o 5 000 I A T A IR 3 AR KGR U A A 56 A
Lo O i A A B . AR T 0.05%,0.10%,0.20%,
0.30%,0.50% ,1.00% 6 4™ fHEE ¥k Jir ,

Hi 3% 3 AT, 8 BRFLFR I 7E i IHER WL T AL RBCR Y %2
FMEL TR R ERSIE AR AR T, e g
WAL G J e A= L 4 B 0 a1 6 AR R FLER T, L AE 0.3%
JRER A A A KAk IS 20%0~35% . R BEIF Y N BB A
FLRE b O 3 1 5 Mk i LR T L FEAE 0.3 %0 IR ER iy 2k K
BRI N 10% ~15% , ML Z N B 1 3% b0 3 9 B bk
MFR-28 1 MFR-30 H.4— & M Bt LR A8 71 . 7 0.3 Mo 4k o
B A KSR B 11,84 % 1 7.37 % . UL W] 2 Ak 1 Bl Al LA7E
REMNE 5 F RS A K T UAE N TERS A . WU
W PE O IX 2 BR T AR L OB T B — 2 BEAT S

xR3 EAREERPERYIENMNEER
Table 3 The result of determinating the growth efficiency of strains in bile salt %

W R S 0.05% 0.10% 0.20% 0.30% 0.50% 1.00%
MFR-1 41.164+2.60 6.1840.93 3.254+0.74 1.58+0.49 1.07£0.39 0.73+0.58
MFR-2 39.39+3.06 4.184+1.22 1.3341.09 2.07+0.65 0.92+0.40 0.20+0.12
MFR-9 49.27+1.87 5.32+1.36 2.88+0.74 1.5640.27 0.4740.20 —
MFR-13 37.68+1.96 2.46+0.80 1.3340.70 1.1240.43 0.51+ 0.45 0.14+0.10
MFR-17 29.79+4.82 2.07+1.03 1.3740.65 1.6040.35 0.56+ 0.44 0.73+0.29
MFR-21 13.0743.29 0.75+0.26 0.66+0.09 0.09+0.04 — —
MFR-28 56.16+£2.29 12.134+1.01 11.884+0.73 11.844+0.18 10.56 +0.65 10.4640.58
MFR-30 58.25+4.37 11.994+1.10 10.434+0.94 7.371+0.32 7.50+0.25 6.15+0.82

2.5 BEFEBE M 16S rDNA B PCR #38

25 bR A R G L 25 45 BTN LB ORI IR L R
J1 TR B B Bk 9 MFR-28 Fll MFR-30, 3 % H: 3647 16S rDNA
FEo R R 4> M. BB 2 W], PCR &3 7= 4 781 500 bp
Marker 255 B4t 81— 26 WA 55 0 4570 T CHE R B 4 B
Xof BB L 44, UL W] PCR 4738 i 2, 5 U AR A A .

16S rDNA J7 51| 23 H1 7T LA 5 26 90 T 22 I 1) 35 2% 06
F. BEMRZIE R 16S rDNA J741 [A] M & F 97.5 % i A
HENAFEF ., B3R 4 WA, MFR-28 5 fil MFR-30 5 7L &
®W¥ kT B # M W (Lactobacillus casei ) H. 7] 5 1 #8
H100%
2.6 REXEBEW

&l 3 A4, MFR-28 #il MFR-30 5 T i 7L #T 15 %5 % 7
[Fl— A3 3% b F P 100 % . iy e a] ) By i MFR-28 A1l

x4

MFR-30 ¥y T i FLAT B » 2L R 1 B Wk 2R 58 1 3 R o0 i 46 R
55 168 rDNA J¥ 51 [a) ¥ P 7 7 45 R — B .

1500 bp

M. 100 bp DNA Ladder

0. [ % 1]
B2 4B #HAHR 16S rDNA 6§ PCR ¥ 3 = 4 5t fix & ok B
Figure 2

1. MFR-28 2. MFR-30

Gel electrophoresis map of PCR amplification

products of probiotics 16S rDNA
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Table 4 Theresults of identifying resistant strains

pH 3.0 ATHW 0.3% M ERK

VR g5 . i T4 & [F] 58 14
WTEIE R/ % M/ %

MFR-28 85.21+£5.58 11.844+0.18 Lactobacillus casei T B&FLAFH 100 %

MFR-30 90.47£9.96 7.37£0.32 Lactobacillus casei T B&FLAFH 100 %
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MFR_28_1611002262G.seq.Contig 1

100
82
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MFR_28_1611002263G.seq.Contig 1

— KT722830.1 Lactobacillus casei strain 6111 16S ribosomal RNA gene partial sequence

KP317683.1 Lactobacillus salivarius strain L12 16S ribosomal RNA gene partial sequence
KM497499.1 Lactobacillus plantarum strain K43121a 16S ribosomal RNA gene partial sequence
EU419593.1 Lactobacillus fermentum strain KLDS 1.0615 16S ribosomal RNA gene partial sequence
GU454853.1 Lactobacillus acidophilus strain 821-3 16S ribosomal RNA gene partial sequence

B3 ATHRMEAKRIGSIDNAKEY ZRRLFH

Figure 3

3 sk

TE 40 B4 B ARSI SR M FLIR I P R 2t th 2 B, 40 5
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