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1.1 #E5H
1.1.1  S£%H#

MEREREERRAERBERED . S TM
ViR, L FRERHET S,
1.1.2 £®#HH

K B ¥F 8@ 0157: H7 ( Escherichia coli, CICC
10907), B ¥ 11 K & ( Salmonella enteric, CICC
10871), 4 # & % % BR @ ( Staphylococcus aureus,
CICC 10790) Fn At Z=Hr 45 B ( Listeria monocyto-
genes, CICC 21635) 3%k A B Tk # 4 ¥ & F &
AL,
1.1.3  EE&A

MRS ¥ % BEAKKIRA G (TSB) BKREHQ
A EHIE(TSA) B RPEARNEMEBEEE
T, AR A RA A APLEN &, Y E
BN 7] 2 N 4 DNA 2R & ,OMEGA A7
GoldView L ¥ HEH B EHNEAERL A HHM,
Sigma /A 7] . & H B, Merk /A 7] ; Tag DNA R & 8.
dNTP .DL2000 marker, X FEHCAE B R A A -
1.1.4 £BEE

.2 B 1 Olympus BH-2, RAKE T H R
pH it FE20, f§58-FEM 285 ( L) AR A %
SR EE T 7200, JL R BH( B XA BRA 75 iR
B RS JE PCR Y, Biometra 2 7 ; 18 L ¥ 3% 45 BHG-8082
B, L —ERESERAR.



1.2 HiE
1L.2.1 fLBt# &5 & ik

I PR BE A R 2R A 0 AR R R Bk X R B S 3R 5B
P DM TFAPBEPOAREHITEMLE 3
KOS BALEHIMET -80C kA H MY HERR.
1.2.2 i s o irsR

#ad > FHE Y ¥ (168 RNA E R FF 3 #ll € &
pheS R FF|4347) S A REBME(EZRRPE B
fok WX 30 1 API 50 CHL X% ) , X 4> B i e LR B
HATZMORFEE, HPFA HAEEEYA DNA £
B & (Tiangen 28] ) B LR BEHWEHEA
DNA,#/EL B S WX & 5, API 50 CHL iR 16
2 A IR R AR R B AT A

fEAME A DNA AN S BRI E K
HEEA, B 271 (5’ -AGAGTTTGATCCTGGCT-

CAG-3’) #1 1492r (5’ -GGTTACCTTGTTACGACTT-

37) %t 16S rRNA ZEFH#T7¥ %, PCR RAER K.
Eifix 10 x PCR buffer 5 wL.dNTP (2.5 mmol/L) 4
pL AR 2 wL.Taq DNA REE 1 pL 5|9 & 1 pL,
HAEEBEFKES plo REEHF: 94 C 5 min,
94 C 50 5,52C 50 5,72 C 50 5,33 193,72 °C 7
min, PCR YA XX FEREFHAHARTHLER
ARl TP, R A5 # 21f (5°-CAYCCNGCH
CGYGAYATGC-3’ ) 1 23r (5’ -GGRTGRACCATVCC-
NGCHCC-3" ) Xt pheS 2R JF 3| #4179 3. PCR K
AR L, RN %&H:95C 5 min,95°C 1 min,46°C
2min 15 5,72C 1min 15 5,3 P ;95C 1 min 15 s,
46C 1 min 15 s, 72°C 1 min 15 5,30 PM{§¥;72C
7 min,

KW FF 45 R 16 GenBank 45 FE H ¥ 1T H0 3T 43
LU ERSEAERNREXR, BEHTRS
BAREMBEBFIE, KA ClustalX 1.83 # 7%
FFFI L3t J5, B MEGA 5.0 b 4B i &
(Neighbor-joining) #17 R KX F ",

1.2.3 LB &K

BEEU MRS B 55 & A KM B EE T 4 mL MRS
BAREFED ITCHEERF BhF, R 1% EFHE
5r7IHEA pH2.3.4.5.6 f17 4 MRS Mk,
37 CEEIEI 48 h, W E 620 nm FHEIEE (0D, ),
FERER",

1.2.4 e @a s

BEEX MRS 55 & EA KK B EE T 4 mL MRS

BAERED ITCHEREFR Bh)F K12 EBEHE

£ E5RMEE

BEASHE 20% 40% .60% ,80% 1 100 g/L NaCl
) MRS Wik FrE 37 C#p B I 5 48 h, WU E 620
nm IR (ODg,) ,FFERER ",
1.2.5 MBEAKEERFREHME

PEEX MRS $E5 & FAE KM BAE%E T 4 mL MRS
BARIEFED JTCHEEFR I8 G, K12 EHE
BT MRS MUK SR PSR, AR R 3 SR B 4E
AR, EBR 2 h AR E 620 om T KA
(ODgy ) o [FIBS &M 4 h B 384> &K BEWGE o pH 3t
HERE pHE™ ",
1.2.6 LBMADMRLEEMENME

BEEX MRS 5 # FA KK B % T 4 mL MRS
BAEERED ITCHELF 8 h 5, W12 EMHE
B# T & 125 pg/mL NaNO, f 200 mL MRS 3tk 5
FrEEH 37 CHE 3%, B 24 h ER BRI E NaNO, &
B. £% GB/T 5009.33—2003 LML Z — ik
AT E, N EM K MRS 3 HRE (& 125 pg/ml
NaNO, ) fE Rz vt 7
12,7 SUBRE R A MR B KR

BREMRS i E FAKMBEEEZ T I mL XHE
AR K PO, H AR 0.5 % KM E B, 451
ARERBARBARYZERS, SR 38, 0L
EBRAORBESERERE,ER 24 b5, UERR
FEEMBEHFOTML, RRENEES NBENEE,
R ABRESSREYNEE LR NEMK,
1.2.8 fAMEHHHAR

KA B E BR AR M RE. PRI
FEEEF IR RESERBAFE 0157.H7 ( Escherichia
coli, CICC 10907) , ¥ 1K B ( Salmonella enteric,
CICC 10871) , & # @ E & KA ( Staphylococcus au-
reus, CICC 10790) FIEsKEZ=H 4% B ( Listeria monocy-
togenes, CICC 21635) , ¥ BRI EIRE 0.5 FEXM
BHYGRAETAERE L RAEHELFBRE
FE200 pL 355 24 h WA MALRBERT, BT LRE
FREEP STCH R TSR 48 b, g FHER" ",

2 HERE2H

2.1 AMEHSEAL

M MRS AR EHRE 11 DMEEH 25 0%
7 %0 £k 26 46 B b, A 45 5 KM1, KM2 KM3, KM4
KC1.KC2.KC3 ,KC4 KCH1 ,KCH2 # KCH3 (% 1),
L3RI N E] 20% H b, R T - 80T
KBRS L RE.
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2.2 IMESHESAFERE
FEREEULEMERAREN 11 BREKS N
BN, AT ER FEARENFE
(% 1), 165 RNA BEFRRGE R B /&M 11 HRiF
YR T3 BRH , H B #k KC2 KM2 1 KM3 578
RAAFE MR B 99.37% L b, H 5 H 5 #
FIRIE I TE 98.65% LUF , % & N K L8 (Lac-
tobacillus delbrueckii) , B # KC3 . KC4 1 KM1 5% B
FLATH BRI IR R 99. 85% , B 5 HoAth 3 F Y [ U8 44
¥I7E 98.65% LAF, % 5 4 & B FLFF B ( Lactobacillus
fermentum) . HE#k KCH1 fil KCH2 52 MILRE K[
BRYEFE 99.42% LU L, B 5 H A3k # 0 RS 7

98.65% LI T , %2 NH.BA.BK B ( Lactococcus lactis) .,
HAIUHEKRAGBLEERRBAKE(E 1A), X T 16S
RNA ZEHFF 3] R 8% € B R K F 0 B Bk 1T pheS
EAFINRGERE M. SREZH, @k KCL A
KM4 5B RRE B AR MR R R 9% , 7 %
FE by W IR 4% TR B B A T8 i ( Streptococcus salivarius sub-
sp thermophilus) . Btk KCH3 5 TR FLATF MK T B
AFERIREEEE, REEERAFFER(ELB),
SHH# AT API 50 CHL i, ¥ € S R R A E K
KCH3 X2} T B L ¥ 88 ( Lactobacillus paracasei)
(R2), AEEEN 1 KRAREYCHRETHETL
WEMHRBEEFPOL(ELD,

Rl SEEENIREBERSEIT

Table 1 The information of the isolated and identified lactic acid bacteria
G S SER LEGER HREHRS FRRUFFIE
Streptococcus salivarius GC* B, HR20.6~09%um,;BENAC, AR, FEWH LEE
KC1 7] CICC 6275
FRBER subsp thermophilus 3, fub 5 BH 1
_ ) G* BHAR,0.6~0.7 umx2.7~3 6pm; BB GG, EEE, R
KC2 13 Lactobacillus delbrueckii CICC 6289
FREIY  Lactobacillus de B HERBT BRI
. G* #F4R,0.3~0.4 pmx 1.2 ~2.3um; HEALAG, BERE. R
KC3 A EE T 08 Lactobacillus fermentum CICC 6290
I Lact Jerment B HREF, ERG T
KC4 M BETIIRIEYY  Lactobacillus fermentum CICC 6276 ;;}; ﬁﬁﬁé;;i;;gl;;:; S2Sum WEAAE, ARRY, A
. G' ,#R,0.3~04 pmx 1.1 ~2.6pm; HEAAG, BAERT, A
KM1 i3 I Lactobacillus fermentum CICC 6278
FREIBT Lo forment B ARE T, BT
KM2  WMEERDHT  Lactobacillus delbrueckii ciccezry  © FR0.6-0.7 pmx31-5.6 pm; WAR DG EAL . AE
W, h &S, B
KM3 BRSSO YT  Lactobacillus delbrueckii cicceros  C FFR0.6-0.7 pmx2 854 um BHEABE EAR, FE
CiluE 3-8k 37 1504
KM4 1A gE T T Streptococcus salivarius CICC 6280 G B, HR0.5~0.8um, ;HEAAE, A, AEH, LEE
subsp thermophilus F,EMERM
G EEK,E®0.6~0.9 ymBEHE BRRY, AEH, A%
KCH1 5 Lactococcus lactis CICC 6291
B Laciococeus lac w5, EREYIE
KCH2 WMEES A Lactococcus lactis CICC 6292 G' i ERK HEZ0.7~1.0 pm; EAG BERY, FEH, NK
B OEMBHA
KCH3  WARES#3M  Lactobacillus paracasei cccery O FRO0S5-0.6pmx12 -2 6um; MEARE EER, AR

IBES S8 3.1 1k

2.3 FIMEWREEIE

TR R R, BEE pH HER, ARER
ARKZEIHERMH . HHEk KC3 KM1 f1 KCH3
Je BT BRI BRAE S, H Bk KC3 F0 KM1 7 pH
3 %/ T OD, EAREH XS 0.2 &£ 4, i H A 6 #x JL
FRA K, H APk KC3 fl KM1 7£ pH4 B&M4THY
0D, fE o] LAE 5 0.6, T B ¥k KM4 Fi KC1 i BR 6E
FI&S ABEPH 4 MR TAEK, EpHS .6 F1 7
BT A KBS (K 2A),
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M RRERERA, AMENEKS NaCl IR E
B, BPBEE NaCl 9 BE R FH 5, FLRR T I A K 32 3
BB i (B 2B) . REBEHRTE 2% # NaCl T
W LLIE ¥4 K {8 KM2 . KM4 KCH1 1 KCH2 JLE A&
A K, Tk KCH3 M7 #5 88 /1 B 5% , 7E 6% NaCl 5%
4T, 0D, fH 7T LAGAE] 0. 35, H#k KM1 il KC3 g
Mt 5% 4% i) NaClo %5 4047 2L BR B A9 Tt PR A0 i 46 R
71, B Bk KC3 \KM1 il KCH3 347 /5 88 4 KUY
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Isolation, identification and characterization of lactic acid bacteria
from traditional fermentation foods in Kazak

ZHAI Lei'?, LING Kong®, SONG Zhen', YAO Su’, CHENG Chi’, YANG Yuxin'"

1( Xinjiang Central Asia Food Research and Development Centre, Urumchi 830001, China)
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ABSTRACT Eleven lactic acid bacteria were isolated from traditional fermentation foods including camel milk,
mare milk and cheese in Kazak by culture-dependent methods. These isolates were identified by 16S rRNA gene and
pheS gene sequences phylogenetic analysis, combined with morphology and physiological and biochemical characteris-
tics. The abilities of acid- and salt-resistance, acid production, nitrite degradation, amino acids decarboxylases and
antimicrobial properties were detected to screen lactic acid bacteria with potential applications. As a result, three lac-
tic acid bacteria designated as L. paracasei KCH3 (CICC 6277), L. fermentum KM1 (CICC 6278) and L. fermen-
tum KC3 (CICC 6290) were obtained and laid a foundation for vegetable fermentation application.

Key words traditional fermentation food in Kazak; lactic acid bacteria; polyphasic taxonomy identification; meta-
bolic properties
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