IREERSNAETHRRHAR"

BX# XK, FH, BEE, KPP

(ABERUREIGEDERESTIEBHEBESALRE, BXPEEUERBESL
AWAMIMRE , AL FHIESE,010018)

W B AGENEDERRN T A I EEZAARARARE AR NN SR ERETEA TR T H XK H A
R, BEXMEDPFEDFREDBRANAR KB TRAVURFFINDFADEZEF AL R A XTK
BRX KARMLELX . PCR-DGGE UREH XA XX PCREREBH ZERA. XP 4R TATLRYR
RRHA R & HERETERTEANRE BRAURRFRBLAAR,

xad ARW.eR . FALR

AMER—-REZ KL ERHYE, ZBETH AR
KU F=LEUARIE-REERB =DM A
B, RAMBYANEENAEER AEENE
B BROREBAETHR, T UE BB
R AR R A S R R G A LRI B B B K
HEHTPHESY. RmHBEFEALRAAREN
BEMSHHOEW, B, #TR R R AK,
BB EPAMENERERON S FRERE S
EHNERRNES . TERERANAREE, 3
MEEBETIHRERBRAAREEZNEL. 4N
HASFRAR A TAREE RO A TEN K
GHEBFTEMARD FEYENERITE,

1 RENERT %

FENAMEER T ETER FIREETHY
®OREENTEET LK - W& N RER AT
B R—EBWERB.E—RIINELBE. RS
HE B BT T 8 B AP ROE S R 5% AR 48
BAEHMEERDUTLLTEHERDPROERRE.
WM XBREEFELMBEREURSENIER
O BRBERBFEMHNEESEINHRER™
AW,

FREETRTRRE-FHERKNT R % RE
AEREEEARKT . BRITRIRANRS,
i B F— RO R EYRRC RERRTHEHF

F—EE R LWL R TREERES .

» R QRB %29 H (30660135,30760156) ; M F it 24K
FAT X Fi+ R B I B (NCET-06-0269) ; Bl & 5 # X Bl % 44
& #i3M E (2005KA21208-12)

WOHR B %1 :2008— 08— 26, B [H] H #2008 —09—16

RMEDAET R TR AR ERMNER.
HSh BAH BB MET L RAREBHE BEE
GRAETBRS & HT BROTH, RS E kR
BHFETUMERITR. AR FRENERSHET
REERBAHE RENBABEPHE—FHARE
G Bk B T SR BOR L R A R E R )
F XEERENERIT BT EBEHITHEAF
HEAE—EHRE MAMEEYEREROLE, —
ERARDT TEYENFTRC L ENATHAREN
)-8

2 AR FENFEET #

2.1 R, nEfxeER

REZMRRBRZNEATEFERNT K50
H b B DNA 2t RNA SRR LM BB & B B A
REMAZHBHERBEER —-BHRIFYEVE
B A E R RG AR R SRS 2%,
. J0 9% B 0 M BCBR PR 5 A o b o, 8 A A R B A
AEMESRE, SHRESREMNFSRELTHL
BRER IR G TR F S & & 4 LGE o E
WEF M R AERE M R KT 25034 B — 8 8 o
738 B R G BR i A RAE S 38 AT A3
F0 3 OR B BT X B 69 48 FF 51 o5 8 R BR B B X R B R
FIlmES SR,

REZMRERZE 2 HRUAHRER TR
BB (DNA 5 RNA) S FHBERARZHER. EiF %
BEST AP 8RG8 R O Sk X M AT E B M7 . 2000 4E
Sghir S B P AT T ASKHEM Yy e W B
G, PO EANAMAENRER S S MEY
BEMRO—B|H(<2%). BZABHFR LN,
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R 25 7= A 00— B 43 IR T O B B R G A R4 B
#4E 16S IRNA A THAREFF K B8R T8 E;
2001 4F Marteaud SHE WA FBE L BB HFREH A
ZAe % A HE Mt 2 FUE B o i SUBE AT B | 30U 8 R st
ATER.ZREVABRREGELNUVTEBEERT
MERETHEYPHSE MESREAFEEY
SRBREHENBEB LG ; 2003 4, Seksik " & LA
ISIRNAMEHNERA s HAFSEBHBRE
BEHREH SHA TR RNA #2560 T

AR e T WU FF B LA R — e R B A M B

.
2.2 HHREREERELHER

P R L 4 38 (fluorescence in situ hybridiza-
tion, FISHOBREMFHRUATHARNERM LB
R oy — B 3R UM 4 T 4 R A B R, LR ARIE
BB P (R 5 3R 4 0 T T 0 9 — b 35 0 DR A 2% 32
FES, FISH WERFRERELIH4EY 16S rRNA
REFI TN ERBEFREG HTR RS, 5F
SEIF WA MR O 00 4% B RN B R R O A AT R
X B AMARREHNERREES HRAER
SR AR E G HAGE TN

FISH J7 & 9 f0 &0 £ B 68 A i 96 S5 3R ) A 45 4
B B2 . BE . FHTUKHEEF: HLBNTE
XA R R R B E . T URER RS R, FISH
HREF ARUER. UK ERR; 6 FISH
HBREHG G FUMURANEHEHER, B8R
BRFEFENREFESERS AREHEAHRA
BREJIGULENEDS RBEBRENARSE WAL HE
MREH".

1995 4F Langendijk™* % A Al FISH R, LA #f
BEFRHE 16S RNA HEFFRITHEEEBTA
KM Y PR SR B R H 16S 1RNA Ba]
BX V2, VALK V8 FHBEETEANETRRE
REEREHEITOERFA FRPENERES
BRI BN S EH#TT R, th 2 S
BERBE B, RV LEHRA R DUEATE R
BRI, MR h i —REE TR & w
BEKE 10 5442004 4 Arthur £ AR EH
FISH TERMBEESEE=REARERSPH
A EHF B Bb-12, Fl4E Monique &AM AR R
FHERARERM AT ERM B REELE TR
& B B L I8 7P B 5 40 B8 0R SUE AT B B0 SR AT
T W% ;2006 4 Lahtinen & A1 H FISH HAM £
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2 e UORHIE U (7] 28 4= XUE AT 8 B9 S AL 4T T BF
9, FB 5 B % F 4R T8 real-time PCR % 34—
. ZEREH® FISH 5 real-time PCR H &7
BB RARAL T LUB SR B9 8 B 5 TP Y 28 A XU
FFHi ;2007 4 Olsen % ADT L 16S rRNA R F 51
HERBHFREHATLERNECEXMTEE.B
EERAWTHERILDZBEA P RRERE, LR
GREBAFETREE T HETBANEERS
BEMHXE EATHFEERTEENZERE
B RS R.

2.3 PCR—DGGEH R

DGGE(Denaturing Gradient Gel Electrophore-
sis) IR BB K BYMNAREES. L,
FRETM DNA R 8 KR %, DGGE REKEH
B i B R/N T R 90 R R 47 DNA 5 43 3
—~FMEXTE. FHEKN DNA FIhTE&AEH
BEARAFRHNERERBEEERR EEF
7 7R f B TR T B P R WK B, KRR T fH B K
BEARR W B &4, ATTEREKkEENR
BEEAEAFAFEFHY DNA FBEE TEROAR
B, BT, 0T LU R 870 B B k8T
587 DGGE [ # 2 9 3508 70 28 B J0 7T DA 78 3 i
EUHRERARNTL.,

DGGE &A™ 4 $rBA K B K/ME R K DNA
FFIER A LR B A — DY, @
165 rDNA BEEFF R #3531 %8 PCR—DGGE ¥
BEAURFOATERMASHESHNTRUE
ER—SAERRRPESREREHXOMED WS

2001 4F Satokair % AU i if M B 45 R # PCR
44 DGGE M BRI T B MWL BB %
24, AU B R RIES| 1732 165 tDNA &
HR 520bp M BY 85 PCR =43 17 DGGE 4
. &R F Y E T DGGE 1 LUR 57 04 R B S FF
HERMHE T B RHESEF R, 2 WHTIHT
LG R 8 B 45852002 4 Randazz % AU R
A PCR—DGGE EAMAFIHENTHES T8
EEIBRTPEBNEEERISETA, MEARL 16S
rRNA #3% PCR-DGGE %% T B #17 T E & & 4
#732003 4F Meroth £ A R AUANHERER
# 5 16S rDNA R FF R 89351 P8 PCR—
DGGE TR T HEABEBFIMERBENT
RS REEL R TR BE R -8 2



BARESB IR ERESER; 2007 £ Camu
HANHDGGE FEMRATATIARBELE
ARPHMENH ST LD BREE; L IR
H %) 1 R F§ PCR—DGGE AR X R 3 4 £ &
R LB BT T 4007 8 i X R [ LB 1 4 LAY
KEENIFRETEHIARENSE.

2.4 ZmMIKER PCR

LpbE & PCR £7E PCR E# &R F R BE X
MEREREAR, BR—M#E PCR ZEERFMA
RERBRFAER, AL BPREESHRRE
B} 5 90 % ™ PCR it /8 , 5 J5 38 o 4 o il 8 2of S
witTERIFHRTE.

Real-time PCR £ # i PCR R & . H R 8
BEHERS ANTRT &%:8& PCR NGEHRHEE .
ESERENAR, HsRHR, EANYT. €&
W . TX RPN, Real-time PCR {# PCR #
REETHRMN K, BRIEENISBBIZHA.

2004 4E, Grattepanche & A" @ i L E &
PCREBEMEMTHIHERSEFRNHMEYREN
T EREAE TFHEEE K Le. diacetylactis
BIFEZE  Lc. cremoris B Lb. rhamnosus BBk I B %
B M FREE TR TERATT RN
Le. cremoris B ¥ 40 g 20 & 695X # 45 {k; 2005 4¢
Monique 207 5§ 3 real-time PCR F i A 4
LR &SRB ILHE I 3 o 6 L DU AT E AT
TYEEMER,H 5%%H PCR Jk# FISH J7 ik
MTHE, LB R BRA FISH 5 real-time PCR
Tk B DU AT H AT B 45 SRR AR, ROASX 2 Fho
BB AT LA 7 F R K b X 40 B8 AT 8 2006 AR
Martin S AP R E L T — M EHRE M real —
time PCR 77 % A F KBRS &P Lactobacillus
sakei BIEBK M ;2007 4E Masco £ A4 E AL 168
fRNAZHENMEEM recA BENERA N EFFIH
real —time PCR 75 = %F 29 i 2§ 4 B H1 5 o #9 XU #F
B EREVALTFEE & CHPELER
KT real-time PCR i F B —F i #E . E
B AT % B 2 A B P XU B R
2008 FEE A S iz AL H %) PCR LR & T Xt
REFEROAMITEATRUMREF &, ERR
B B B % 0 PCR 3 4 ) L B8 #F 0 4R i L OB T B
HRUERS.

3 REFRTAHARAY
REHFREF TR R~ ERFEMED L

BEFEFRNSHTE TS, ATENYEREEH
MR RIEFREG BRMYFRANMEY R R
ERAOMED VAR, M B EKRMEYEED
At B B RN REE R R M X R S R A
HERERISTUREGFEE., —ENEUBHN
A ST S e bE T E B ER AR A
BRASCH# % , 3R 0T LA L 8 b X 40 B B 47 3 (B R %
HEEBP AR AREREE S E R
H RAT AT B — R A B AT W B R R AR i
BIGHE R AZ PR EW, AEBAEX 42 F
I, RUXBEGHERTFERENEMSPH
IMARTONHSE —CHER, BT RR®
B8, 3 B 4 F 4 9 2 8 B B R R R T A B 2 AR
AR, FISH R, PCR-DGGE R . T-
RFLP #A . real-time PCR iR%, X HETE
3 16S {DNA SR H A 4e 7 X H F 7R IT5I1 P
FE T M B TR RO S, KA ERE,
HBhRERREEREEE. KAMES IR PESH
it R, ZXESABE. (DNAERFF
AFAERER D FEERRTEE , XS A BN 2T
EMEHERTERENR. BREEROBIRF
F I RATERIRAIA 3 S A R 40 1 H B kit
TEE. L 16S rRNA # ## PCR—DGGE ¥ & %t
EEHSTERS. UM TFIMEBERMEYNER
R EERRE S, N¥ R R, R, X LR &M
ZEBRAARRN LA MECE S ERE. BRAM
HUREEEEHMNATRE, MR FE. MAR
REARIBRACERIAEREWHEIHARMN
Fag,

4 HiE

GIHRATLRAECERNTERAHZH. &
M EBARM AR, A TERAMELPHRA
BEATERER, TURERTERESERIER
B ERLM TR ER . IET LR ERSRAOER
LI R AT R

$ ¥ X &

1 %Rl AMAE— 0 BARAMEAIM]. bR 2T
AR Ak ,2007. 193~194

2 BXNE. BEARAE-STFENEREPHEARIM]. {4t
3. Ph 4 i3t . 2008, 3

3 WHE.IE. ERFAMNARETHOYRI] Bk 5
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Progress on Optimization of Fermentation
Conditions of Hyaluronic Acid

Liu Li', Wang Qiang',Chen Yonghao!s?

1(Institute of Food Science & Technology, Chinese Academy of Agricultural Seiences, Beijing 100094, China)
2(School of Food Science and Technology, Jiangnan University, Wuxi 214122, China)

ABSTRACT This article reviews the recent progress of the mutagenesis on strains and fermentation condi-
tions for producing hyaluronic acid, and discusses the effects of temperature,pH, agitation and time of fer-
mentation conditions on hyaluronic acid yield and its molecular weight, and presents the prospects of its ap-
plication as a guidance to the fermentation of hyaluronic acid.

Key words hyaluronic acid, yield, molecular weight, fermentation conditions
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The Research Progress of Quantitative Analysis

of Lactic Acid Bacteria

Zhao Wenjing,Liu Wenjun,Li Yan,Sun Zhihong,Zhang Heping

(Key Laboratory of Dairy Biotechnology and Engineering Ministry of Education , Dairy Processing Laboratory of National Dairy
Production Technology and Research Center, Inner Mongolia Agricultural University, Hohhot 010018,China)

ABSTRACT The traditional quantitative microbial detection method mainly used cell-culture technology in
accordance with the morphological characteristics or the cell count instrument to quantify, In recent years,
with the development of molecular biology and biotechnology, the molecular biology quantitative techniques
which dependent on the specific sequence of nucleic acid, such as dot blotting and slot blotting, fluorescence
in situ hybridization, PCR-DGGE and real — time quantitative PCR technology have been widely used. This
paper reviewed some quantitative detection methods of lactic acid bacteria, in which the principle and charac-
teristics of each method are summarized. Meanwhile, perspective and the application progress of LAB quanti-
zation were discussed.

Key words lactic acid bacteria ,quantitation,study progress
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