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42.65%,16.32%; % 16S rDNA % &, Al-2 A M LA H
(Lactobacillus plantarum ), A2-1, A3-1,A4-6 X E MK H
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Abstract: Lactic acid bacteria with probiotic function were isolated
and screened from the intestinal track of longevity crowd in Kashi,
Xinjiang. and their ability to triglyceride-reducing in vitro were in-
vestigated. The results showed that the fourteen of forty-one strains
of lactic acid bacteria with high triglyceride-reducing rates. were
higher than 15%. Among them, strain A2-1, A1-2, A3-1, A4-6 and
A4-1 with higher survival rates s in artificial gastric juice at pH 3.0
were 63.22%,60.01% ,58.94% ,56.14 % ,50.29% , respectively. Mo-
reover, the survival rates of these 5 strains in MRS broth with 1, 3

and 5 g/L bile salt were also relatively high. and the survival rates of
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A1-2 were the highest, which were 46.61%, 42.65%, 16.32%, re-
spectively. The 5 strains of lactic acid bacteria had strong properties
of acid resistant, bile-salt-tolerant and depredating the triglyceride
acid resistant and were biochemical identifying the 16S rDNA.
Finally, Al1-2 and A4-lwere confirmed to be Lactobacillus
plantarum andLactobacillus paracasei respectively. A2-1, A3-1 and,
A4-6 were identified to be Enterococcus faecium.
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Table 1 The information of samples

Rk RERORIE FEACR Edhok RERORIR REALCR

BAER AR/ % FE AR S I o 4 R S
u 87 g A £/8 89 B e A1
% 86 B s A U 84 i e A1
% 82 BB s A U 82 B 3 A1
kS 91 B g AL S 90 e A1
k'S 81 B g A 5 45 e 1
5 83 B g A S 48 A e

1.2 U Koo o 4

o = e & (TG JHER . pu 36 se A= Y B B A
(AN

i TE B R 20 DNA 2 BOK ) & 3 W 18 Taq R G5 8. L
A TAEY TREKRAARAR:

MR MRS B3 B i R 10 g B R 8 5 g BEIR &
TH 2 g b IETR K 2 g F AR 20 g I 10 g, BK L
FREN 5 g HRBREE 0.2 g, B MR %L 0.05 g. BB M 20 g, Bk R 45
20 g,mtiE 1 mL;

LB IR A F R 10 g BE BRI B 5 g, A LB
10 g, Billg# 18 g;

I =B REE  2 o/L A9 3R S B KV W5 1 i
FRRFLL 3 0 1IRA I 75 B AL 3R (P S8R B 7S 5 s,
[EI BB (] 5 s, JL A 70 YO S5, A F MRS K 52 5 b, 9
pH % 6.540.2,121 ‘C K 15 min, B H4H;

ANLHW:5 g/L iy NaCl W .3 g/L 19 8 0 AR
A 1.0 mol/L iy HCl # pH % 3.0,0.22 L jE#8 98B,
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4 CURFE VI L 45 5

JIR b 1% 35 3 BRI £ F MRS V3 1418 35 3 o e 1 vk
M 1,3.5 /L JRERVE R 98 pH & 6.5+0.2,121 CX
15 min, R 514 .
1.1.3 EEAUA

41 3 KB JF-SX-500 %1, H A& TOMY A7 ;

AL RS SR A - DP-200 A, A 22 SR A A IR A FD

43966 EE 1 : NanoDrop 2000c¢ 78, $€ 8k & /R BH 5 A Al 5

PCR 1% : S1000 Thermal Cycler B, dt 5 {1 5k oo M & FR
TL AT

HLF K P : JD200-3 B, ok BH 8 s F - AR R AL 2R A BR
AN

¥k I 4% : bioradchemidoc XRS B, 2 E (1 4k A Al .
1.2 Hik
1.21 KEBANSEE AN LEONE X 53K
B0 g KB AL EAZEMEEES, BA 9.0 mL JEH K
AW BORG B 1 mL SR AT A R R, A3 8] 100 ~10 7 AN Fi
BERE AT T LB R 525,37 “CHIB I JE 48 h, MW bR 4 K
B, 0 BV BB AT LAY . fERR MRS K 5% 3% F kAT
I3 PRk Y LS 5 P O TR VR 2 AL F AT LR AR LU
1.2.2 FLRRHE M5B Ak RIE S KT s s £ it X
Y E IR T (80 2 LA ) 8 AR 4 10 36 1 BF 5 6 B R
AR AT TR MRS 35553 1,37 C 58 5557 48 h AR
W% S ¥ R % AT a5 3 F PR BUE S A R (9 W 9% &
KL T LB B IR B iR a8 . X0 B 3RA3 1 41 PR g
PRIEAT A 22 FRYe 0 3 S A AU 2 i 06 . B A 2 R
25 1 S R HL a3 48 Ak S O B 1 00 T R A 25 7 Ol AL
MR
1.2.3  ZLERTA PR S T = g I fige 22 . it 1 it IR 56 B 7 ) 2

Yo FLIR T 45 300 (0 B2 Fh B 4 A0 2 I S ER IS IR s b,
37 C #3524 h,10 000X g B0 2 min, ] EH W T H
SEERRAR R A, AR B A H I SRR R W E N S B
it BE R H v = R e H o S ER S ', H
R A AN I R A R A4 2 (D) (D38

C —Alxc D
'If/\2 ]

R=S"% v 100%, 2
A

Co—FE & 0 H il =K & 7, mg/mL;

A — M LB FE B & Hm =R B9 MRS 3R K 9% 5
e U AR 0 H ol = R OD A ;

A, —FR R OD A

C FRUER Y &, mg/mL;

R—H il =i . %

Co— B H M =F& &, . mg/mL,

# 1.0 mL LR B R E 9.0 mL pH 24 3.0 B AT
B .37 CIRE S F7 AKIKAE 0.3 h B AT IORE , I 2 1 7
B A7 R X DI
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K.
S— 1R, %

N,—3 h i § 4L, CFU/mL;

N,—0 h BE H 4 CFU/mL,

LR B 2 30 MR Ay R B 1,3.5 ¢/L R
EREFR A, 37 CIRAE S 57 AKIKAE 0.3 h B E4T IORE L I 5
WL GO HTEFER,

1.2.4 16SDNA JFFI%E 2R DNA 2B & ik,

PRI 1A 25 B 41 DNA, X ZLER B 1 16S rDNA #:47 PCR

PR KR P 28 ik R TR AT R A E L A B0 )E 8

it BLAST fe /7 thxt . S E W B E H .

F5 4R IBUIT A5 DNA BARE1T PCR 388 R FIE 514
271 5,-AGAGTTTGATCCTGGCTCAG-3, X [4 3] 4
1492R: 5,-ACGGCTACCTTGTTACGACTT-3, PCR &
R (G0 mL) 4514 1 mL;mix 24 mL; AR 1 mL; 4K
#EZE 50 mL, PCR W44 H}:94 C 3 min, 94 °C 30 s,
56 °C 30 5,72 °C 1 min, 33 MEH. &5 72 CHEM 5 min,
By 3 7=4) 6 mL, I 1% ) 35 JIG 4 068 e 047 ERL S ARG 0 5 e 3k
W 0.5% X TBE,

1.3 HESHIT5LE
FIHT SPSS 19.0 348 X ol 30 B4 A7 40 . B A IR

EOELE 3RGERAYME LAEZEFRR. Prism 5 FEE LR

FEHE T 25,

2 HRGHH

2.1 MEBHEHHNE
F 2 N Er s E A 75 R Al T P RT B 3R A0

IR E LB, AR 2TUEL . KEEZABE DM

AN B BB E D A K A T8 P LR T Y

BERTWEAMN . ZRIBREE - LHIRE B A,

S X 100% , (3)
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Table 2 Total bacterial count

g 2 B A/ LR S/
" (X107 CFU-g 1)  (X10'CFU-g 1)
R4l 1 7.84:0.4 50.3+8.1
R 2 5.4+0.6 28.1+3.9
g4 3 7.3+0.2 34.2+4.8
R4 4 8.440.5 11.3£2.4
R4l 5 7.24+0.3 28.74+3.6
R4 6 6.841.2 48.944.2
G 7 4.1+0.3 60.8+1.3
RIB A 8 5.740.5 23.140.8
W 9 8.1+0.3 16.1+0.9
R4 10 8.1+0.4 49.141.2
Xt B4 1 8.320.4 8.942.1
Xt B4 2 7.240.1 5.942.1

A 7528 A B W I8 5 A TR AR B A Rh 28 1 3 5 3% 3 B
25 B b 0 35 4 30 R T 0 B0 L 5 A B
BN AN S P =y 7> < I 7/ N oI /i A
FEU T R o BT b ORI R K T X R
P T8 Hp ) 6 A FLRR BB T B T O, SR A £ R
5K 75 4 5 i 18 v 0 25 A FLER TH ARG, AT 45 R — 2L
2.2 IBEMNSB AURVNSERE

IR R MRS 15973 K 7 A 4150 B 45 31 41 #R 7L
TRBH & B B AL E O, RIOEN SR RS, 52
9 1~3 mm; 8O 22 B B B IR O R AT AR SRR
By 5y ok S A e B
2.3 FEAEREINEHE=EEHNNE

H1 2% 3 T S TRD O R Y 2L R B Y o =R R A R 25
K41 BRFLRR T . AL-2 R AL-10 Ay H I = 8 K A B T IR
TR LR R BN 39.38%0.32.33% . FLURAH 12 MR Y KRR
RAE15%~30% 18 BRBEFE 520 ~15% .9 BREZE 5 LR,

R3 ABMEMRBHB=ERNEN

Table 3 Abilities of lowering riglycerids by lactic
acid bacteria

Bk FMEMER/ %0 WMk BEMER/ || Btk MmE/%
Al-1 5.31 A2-3 20.22 A3-10 7.21
Al-2 39.38 A2-4 11.52 A3-11 7.15
Al-3 12.82 A2-5 12.91 A4-1 28.43
Al-4 6.91 A2-6 2.79 A4-2 19.78
Al-5 12.27 A2-7 3.55 A4-3 2.15
Al-6 8.74 A3-1 21.73 Ad-4 3.40
Al1-7 3.48 A3-2 12.19 A4-5 5.11
Al1-8 19.25 A3-3 7.35 A4-6 17.95
Al-9 17.82 A3-4 2.60 A4-7 3.94
Al-10 32.33 A3-5 14.22 A4-8 8.12
Al-11 16.79 A3-6 8.14 A4-9 6.22
Al-12 7.10 A3-7 2.81 A4-10 21.60
A2-1 27.16 A3-8 18.32 A4-11 4.87
A2-2 18.73 A3-9 12.66

2.4 ZLBRE W EA T AR 2L 48 1 M E

B 14 BRH = ER R A R > 15 Y M FLBR i 42 A pH 4 3.0
MIN L H W .37 "CIRARE SR, 43 AE 0,3 b ih 77 BORE , Tl
EEEEORH EAE R, BB LT UH B ILBRKETE pH
7 3.0 N B WA E Rt 12.00% , Hod A2-1,A1-2,
A3-1,A4-6 J% Ad-1 [ #2115 2 > 50%, 4% W H 63.22%,
60.01%0,58.94 % ,56.14%,50.29 % . FLER I HE 0% 76 FR 1k 4% 14
ARG AT RESE R R A B B b Y pHE UG 2R FEAE — AN 3R
B K T FIFO-ATP [ 7 2 R¢ L8 18 40 AL 9 19 pH &2 2
BERBEMMEMTT, AE N E P pH R T
F1FO-ATP [ (3 £, 5 ok, 38 36 o A4S [7] 2L R o 1 R A
AR 225, AT RE 5 0 M i >k IR DA R Ml 1 P9 B0 B 0 2
SH—ERERP,
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Figure 1

HE 1)~ (DA LLFE W, 7E 1,3,5 ¢/L R E R 1
A HR>10.00% B HE FRIE 6 ¥k b Al-2,A2-2 A3-1,A2-1,
A1-8 N Ad-6, 3% 6 Bk B I IH 3R 88 O B 2 T H A T B
(P<C0.01), [A] — B ¥k B 25 JH 3R ok B 09 T+ &5, 47 05 % R
R .
2.5 H#k 16S TDNA F L E

X T I T LR i ) SR Y 5 Bk FLIRR I 45 K 41 DNA 47

B 2

SUBR A e pH 4 3.0 &2 1,3,5 g/L e &kixk P oy 4%

The survival rate of lactic acid bacteria in the initial pH of 3.0 and 1. 3, 5 g/L bile salt solution (n=3)

PCR 474 , g, Pk 6 U 57 34 7= 9y, 2% £ B A T e,
BLAST %43 3 ) J7 ] i 47 Lb % . A GenBank Hr & BUAH ¢ Fh
J& H Mk 16S rDNA £, i ] Cluxtal X 3 %), ] MEGA
5.0 BAFHATHMME 20 0 GR O R RGERF W04 (& 2,
ZERFW], AL-2 58 W FL A B (Lactobacillus plantarum) ,
A2-1,A3-1,A4-6 5 R I 3k B (Enterococcus faecium ), Ad-1
5 Tl LA 18 (Lactobacillus paracasei) (R IEHEIEE] 99%

A4-1

Lactobacillus casei (FM177140)
Lactobacillus paracasei (D16550)
Lactobacillus paracasei (ACGY01000162)
Lactobacillus rhamnosus (BALT01000058)
Lactobacillus zeae (D86516)

Al1-2

Lactobacillus plantarum (AJ640078)
Lactobacillus plantarum (ACGZ01000098)
Lactobacillus paraplantarum (AJ306297)
Lactobacillus fabifermentans (AYGX01000583)
A3-1

A4-6

A2-1

Enterococcus lactis (GU983697)
Enterococcus faecium (AJKH01000109)
Enterococcus hirae (CP003504)
Enterococcus durans (BCQB01000108)
Enterococcus caris (BCQJ01000024)
Enterococcus villorum (AJAN01000023)
Enterococcus ratti (JXLB0O1000051)
Catenulispora yoronensis (AB327250)

5 k4 B HALIEA A 16S tDNA 57 & 5 4 1% 45 3k 4L it

Figure 2 The genetic evolutionary tree of 5 isolated bacteria strain in accordance with the 16S rDNA sequences
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Table 4 The identification result by alignment of

16S rDNA sequences

Btk RZE A RO N Rk [ P/ 4
Al1-2  Lactobacillus plantarum 99
A2-1  Enterococcus faecium 99
A3-1  Enterococcus faecium 99
A4-6  Enterococcus faecium 99
A4-1  Lactobacillus paracasei 99

S

AT GE MR AT 5 2 N FEAH P 43 2 44T 41 ZRFLIR 1A
X ILAEAT T R I = TR RE 0 g O B 14 2R H I =R
iR 3R> 1590 R T Bk (R AT B R L IRTT R i 2 R . B gt &
B, N B pH A 3.0 Z2 47, =S s & AR M & v iF 1
pH 2 1.50, /N B T £5 5 2  0.03% ~0.30% . XF R Al
JIR R 5t 527 P AR 0 FLIR B AR BU IR BT T CIE AEE . LN K 75
R b Ay B AR Y FLIR Y LT R 1 T R I L me
Hr A2-1,A1-2,A3-1,A4-6,A4-1 7€ pH 2 3.0 Y A T. B %
R —E T Z M, 7E N L E W3R 3 h AR R 4 5
63.22%,60.01%,58.94%,56.14% ,50.29 % , 3 7F I £h ¥k BF
39N R 1,3.5 g/L ) MRS 3557 3k vh {7 16 R i Ko Al-2
Ao T AE 8 ) Rk 7E M R M BE Ol 1,3,5 g/L 9 MRS K 3¢
FE AT A N 46.03%,41.81%,15.77% . &4 T %
SET . Al-2 H W) FAT B (Lactobacillus plantarum) ,
A2-1,A3-1,A4-6 Jy PR 1% Bk & ( Enterococcus faecium) , Ad-1
N T FLAT B (Lactobacillus paracasei)

WSO A B MR AL-2 ELAT A5 0 TR IR i I AR AE T
ELZ R bR g NI B A S UG BN TR 45 AR T
14 T 2 B AL 1) 8 o 0

5% 3k
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