ERBBEANERFARS TEAGNGERAL"

T, FREM BRI
(BT K% B0 TRSERMLEE, KA B%K,710062)

W B AERBGNATAEGHAIREBY FAURATRARRFRE2 AN EERE A A BB MK
EHRNAEH2HEB HSRBAARFOARTER  2HBAGSARAK, EARGREEL) N HNE
ANRARNRAABRYE A RAGCPRKREL K AR DEAE B F X ittt 4 & % 4i 4k, & 4 £ SDS-PAGE
RARTER, UFBRAESPANERYEERR HEBANR KRN LHNAE1:2560 F1:640, B8
BREMBEGRERNBELR ARG, L . FHRER LB A RELERE  REAFURECEES. ¥
RELTHRREATHAENRALREF KBTS A RHHK,

XRE FREGH FRHRE AXEF . FABRRK

B 1+ 35 85 7 1 #F B (Aliyclobacillus acidoterres-
tris) MG RN T LB B MR A AR B,
BZATMUSIEBRXERT(MERT B ER
HE)WBEY FERTRERER MEARAR . =4
HUEBEZHS K, EZEAEYERERAANH
Y UBHRMBORE T AR LE, FEEWE
REEREETVERALRRE B, #6038
WM AEREMBEERT LT KB HBAIK
FH R R, R iR A A DR O IR

BRIMAENRR T EREERRTERMN
#TF PCR MR EI ik, Wt #4581 % 48 F AR B 37 1H K
B ERTRAER, BEFK BUNEREERNR
MEBEFL L, BR, KR FERBIRARHRE
HRRNERBILT A/ PCR & QC-PCR R # &
W, RERE R, B EA &K, BT A
BEEEAA DR, HEARBREERT. FXHKH
EMAHEHEERFREZTRIE, F KRR
HERHETTH IR, LAY B L o R S
4 Br # R ( enzyme-linked immunosorbent assay,
ELISA) B8 5& 25k,

1 #BE5F#

1.1 FEHHSHA
WHEERMN :pHE 3.5 ~4.5, T RHBEEYS
B3 (71 £1) °Brix, MR FEEXR T AR A A EHE,
VRAEE A, acidoterrestris DSM3922 A 5§ H

F—E RIRRE(FRBRHENERES).
Rl BB SR 7S5 AL B b0 T H
WCHS H $9:2008 - 10 - 24, Brid] H #7:2008 - 11 - 18

SENY - BEKEBEEAAKREAR8 1,4
H(2.000.25)kg, HAERBEREFE¥BREZLEI
LR,

P B R KB FF B ( Escherichia coli) % % #
¥F & (Bacillus subtilis ) . ¥ 4R 2 68 #F 88 ( Bacillus cere-
us) \BE KR FRHF# ( Bacillus megaterium ) J /& JE B
ZEFHFF 1 ( Bacillus stearothermophilus) , 5 ey PR 76 Ui 75
KELA R EERERH,

B K 5E 247 (Freunds complete adjuvant) , 1§ X
ASE4 £ M) (Freund s incomplete adjuvant), ¥ ¥ 8
Sigma 2\ #],

1.2 FENHEE

WFJ2000 % 5 5h a7 W4y e B it , RE+ (L
) (X33 FR 2 5] ; BS224S B F X, S E T £ AT
HEERKAR, FEEELREEARAF;KQ -
250DB WP EBFEERE BHTESUIFRL
ALK AEEERFHARSERAA BEH
FARER K, LEA—) ;pH i, LB ERE
UBRFRARABEAHEE, LBXELELTIEAR

AR,
1.3 RKBAHZE
1.3.1 RRAHE

SIREE KFL 73" RS 3 R b 4 B it 4
HEZBRAFRFAGEN(ERAFERELEF
My E & SHRERETHREE, B3
VE BRI AR S B
L3.1.1 EXHMERERMEANETL

RAZXALMENERAEN SR
1.3. 1.2 KGR EH &
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BRI ~2d WEFRYRALEEBERKRT . &

TV RIIEIMEREE B KSREX

B ERER 1 x10°4/mL (B W UIEHEIRERE
KL,
L3.1.3 FRERREOHE
HRKFRS ~7d BBHIFRY KB 1.3.1.2 8
FEb S ERE, FTRAREE, e FRERE,
BT ACHKBERFER.
1.3.1.4 HEsMHAL
WERERWEMMBIE, 34k 10 min £ £ H
HJ-U,S]O
1.3.2 3 4BiK6HE

SHKRAESHKEHERNAEHENKEA
RHEAT BB, W E 2R Y E RN, R 2
MERTE BEHSLRRAKNTR,

(DA RKBF A, WP E 5 59 0 R A i)
HES AR S 2 Mo, BT 25 mE 1
Fim, EfHESFLL I . I.O. V. VAVItRE,
He, I RN AR SRS B REL2ERA
BB TR EAERHAEEHASERAR 214
FIAHB; IREAERR AR FREA SRR S
FERAARE VAR EREAEFREASHRR
TEERMA TR 4 PHFENA LT EYER
L2 L3 M,

1.3.2.1 ®RBEHFEHNEN
®1 NAENEEA%

e ) e 5 ) A hndk o S 5 R B .
B % E$% 3] <10/ 4 » mL-! 10-%/ 4 « mL-1 Gt A BERR
1.0 mL | {8 1.0 mL V4 BIR HEMA
EHEHUR &ﬁfsﬂﬁ' 1.0 mL DH K 1.O0mL VHER FLISX HERNA
25) 1.OmL DHE 1.0 mL VHE H29X HRMA
1.0 mL M#iJ5 1.0 mL VIHLIR /IR HEALA
FHHAE *%f:fﬁ 1.0 mL VLR 1.0 mLVISUR %15 % HHNA
A 1.0 mL VHE 1.0 mLVIT & F29 X % AL

(2) KB A bk & 8, dE S BUIR A HU LA V A1V
WS VHLE MR AW K E KRB IR N

MR RAE R, BATENER2 iR,

%2 EBKISHERSE

b B RRHER SRR X107 /4 - mL"! S LB 1] hEER
0.5 mL ViR H1X Bk
1.0 mL V#Hij§ B5X Hik
1.5 mL VHE BOX BBk
2.0 mL VHE HI3R H# M
b330 BHEXEARQCA) 2.5 mL VAL $17% Bk
2.5 mL VH K 2% H bk
2.5 mL VHE B/ X Bk
2.5mL VHIR B2 X Hghk
0.5 mL VI$i /& 1R H Bk
1.0 mL VI$i R #HBSXK E#k
1.5 mL VIHTJR ®EIX H# ik
2.0 mL VIHLIE HIZR Bk
HEHLK BEXRARCZA) 2.5 mL LR 517 % BB
2.5mL IFLIR #g22 X Hibk
2.5 mL VIHi R B2 X H bk
2.5 mL VIHiJg #$29 X% H K

1.3.2.2 HMHWlE—AEHRERR
FAREREERNREmERN"

1.3.3 RAHFHAER
BHARENRFME S KBHE(E. coli) fHE
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FHFFE (B subulis) MR FHRFF B (B. cereus) \E
KFERAT & (B. megaterium) J V& # R B3 3 L #F B
(B. stearothermophilus) %4y JIMiR B B E XK, BIE
R 1.3.2.2 fFRF .



1.3.4 % amikesiie
L3.4.1 #irEvSaiiisk
FAMMBREBER(SAS) kg Ban
ﬁﬁ;[m]o
1.3.4.2 DEAE-AERFFRHEH# Sk
BMAGHAEE W DEAE-AFEE, BARRR
T — S H s,
1.3.4.3 SDS-PAGE 13k % F iR B
0% BUA (R B B R 5 T Y00 A A6 S 8 n RS B
BIkEHE, e REeEENREREX",

2 &XR5it#

2.1 FEEEMEREMGEHRT

B BLERESRAEEZERY
WML E, BIFFEY Y=0.090 1X +0.025 5,R
=0.9992, HP Y RABREEME X ErEEKE
( x10° A/mL) ARAEM L INAE 1 FiR,

20 ¥=0.090 1X+0.025 5

R=0.999 2
L5}

10}

W BEE

05|

0

0 3 6 9 1.2 1.5 1.8 ;l
BRI x 104 - mL™!
A1 FEEmESREERZ
2.2 BSEERAKHEER
221 AFEHEL
ME2TUER 3 HEEFEFURRKEH
FERRBRF, MERN BRI NF 4 RESH

Frih BEEES RN, DFERNERER. BA
Bl 3 WE 5T h AR B B, BT A B XA K T
WLps i § e, M BB KR, AR AE, K’
el FAEFRA RERRBCREER, BT LE R AL
REHELAMERN ERENEERRETF BE—
KEBBMIER 1 :640,

3000
20t e
o 2o} T RMBERRLAES
£ 15w
1000
500
0

0 3 6 9 1215 18 21 24 27 30
KA/ d

B2 RRAGERBENELHR

BH MEITLUEY, EHEETIEN REBR
BERKGERRT, XTBESEAKRTHRIFER
EFPBREAEXAX FEH—SHTHR.
2.2.2 HGhHFHLER

BHSREHTFEBINWAREHER KRS
REHEENRBEMN R, SREEEKXRKQ A, WA
Bk IgC SRHPEFAEMNERT LR MR R E
4, HF4TH, REMABREAKEFRE) R0
HBERBH S kit AEB LML ARRABEDAR
BRI, (U585 ik (S EHE ) R
F—EWXEXRME, XAfER 2 HHEREE—EW
HEANEFB, RREREY, b &0 R E AR
o 35 i 5 7 2k e Tt 0 B R L b e B B PR W X 43 T
X, ERBRNF R,

£3 FAKEEEMAZNEAR

. R H it fa]/d
REER 3.7 4 9 13 17 21 25 29
E &k st P30S 1:5 1:10 1:80 1:320 1:640 1:2560 1:1280
HHk 1:5 1:10 1:40 1:160 1:320 1:1280 1:1280
T 52 SR L ER o b 30 - 1:3 1:20 1:80 1:200 1:480 1:640
Fhutk - 1:5 1:10 1:40 1:80 1:160 1:320
7 4 790 AL A 3 R K - - 1:3 1:20 1:80 1:160 1:320
ik - - 1:3 1:10 1:40 1:80 1:160
4 BMRAFLELESESAREHNLTIRNER
WAKE WHREF v 4 B5 B
BH Py W B K HEFRTFE WRIERFE EBEXFARFHE P
HABERATA 1:1280 1:80 - - - - -

WAL 1:80 1:1280 -
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2.3 ZREREHALER
2.3.1 #hibBEHRHELELHMN

PR %5043 Y 6 BE AR R T 0 R S 2 4k it A
FHRAERES R, PiAS EE7E 10 mg/mL DA k(&

5) A BIFURBEARIC I W (10 mg/mL) . W78 2
MRBMAE 1 1640 £4, TR AHE,BRLEMS
TS BlIRBHER, Eofbd B, BNEHTHER
EXRESR,

xS #AUERGEZRSAH

oD {8 B
B 280nm 260nm Pr/mg * mL ) Ll
[CET. 8 g2 0.940 10. 34 1 :640
A4 O 2 IR AL 1.024 10.72 . 1:640

2.3.2 SDS-PAGE #k# %

S MBRBRETTREE (Eh ik ) A 4618 Bl 4t 24
BERERFREZ RS, BREEE L, B0
KEPBEER, #— KA DEAE BT XBREMH
HX U T AL, @ if SDS-PAGE BERE 3K 7]
(E3,E4)  2HEHELENHAAERERF
RS G, AEHB AR, ik EKEFEH 2
FWDFRANS ku M124 ku, 3R SHKME,
BB FEXD-H,FH, 2L ALR KUK, A
ARBRHEE, SHER BT 640, Fik
AT LA B K 3 38 BB A B L AR S AL B

1 2
- i

M3 FEEETEAGALNS SDS-PAGE A

| - Marker(14.4 ~97.4 ku ) ;2 - Si{LBIMFFZ A3 - £
SR MNER 4 - DE-S2 HEHRHE, (B4 5HER),
4 FHAKE Rk ATS SDS-PAGE F %

3 i
AXNEREBE TP o EmaBBmng, U
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ERRES N RERE, 81 RUGAEEHEME
HERERGTRE ZEER4XEH I K ANER
YW 0.5 x10° N /mL, Bl AR 25 d, BAKE 1
12 560 URPIKE S A 1 :1 280 MFRKZE
R FRMKERER T, RAKNRR DE-
AE-HERE F k& difbiiik, & SDS-PAGE & 3k
% E TR AL BUR T,

2K SCH WX W R T A B A TR R AR e
EHRHITE AN &, KA 2 HMURBAR
BHFHEERNR, 285 iR R AE 85 e
BREBHTARO B HRZFANE, B—HREFN
RERR e FNEN R Rt mALREH
HTFERERANER, EELERBER, AN A
B EERMEFETFBKESNREARERZRE.

X X m

1 FBHE. RUEPHWERBRE]. aRE5R8ETL,
2002,29(3) :84 ~88

2 BRUEEBLBEAMLLAER.S. REERTETIBRPER
MEAFENTERNSEE]]. HEYWER,2004,44
(6):816 ~819

3 Lu Yinrong, Yeap Foo L. Identification and quantification of
major polyphenols in apple pomace [ J].Food Chemistry,
1997,59(2) ;187 ~ 194

4 FERH LEV.NEE. BAMNRES TR PCREMY
ERASEI[I]. PERLRE, 2006,39(2) ;375 ~ 380

5 http://www. kfl. com/ath. html]

6 AEXRFEPE. ¥RARRELEEEMIM]. LR HE
Hi 4t ,2001. 353 ~ 384

7 Walls I, Chuyate R. Isolation of Alicyclobacillus acidoterres-
tris from fruit juices [J]. J AOAC Int, 2000, 83 (5):1 115
~1120

8 Keiichi Goto, Kaoru Mochida, Mika Asahara. Alicyclobacillus
pomorum sp. nov., a novel hermo-acidophilic, endospore-

forming bacterium that does not possess w-alicyclic fatty



acids, and emended description of the genus Alicyclobacillus
[J]. Intemational Journal of Systematic and Evolutionary
icrobiology, 2003, 53: 1 537 ~1 544

TR REMSHE-ERARBF T L)) GRS
FRABEFHE,2001,17(6) :596 ~ 598

12

polyclonal antibody preparation and sub-cellular localization
analysis of mouse Rhox5 protein[ J]. Protein Expression and
Purification, 2007, 54 (2) . 247 ~252

Kou Geng, Shi Shu, Wang Hao. Protein Expression and
Purification, 2007, 52(1):131 ~138

10 EE4 FEM, Zhou Xiae AL SHAIM]. L7, 13
Blag i iR 3 ,2005. 203 ~ 224
11  Guo Fen, Li Shigian, Chu Yanhui. High-level expression,

Xu Lihui, Chi Xiaoyun, Li Fengyao. Preparation and Identi-
fication of Human Soluble sPD-L1 and Its Antibodies[J].
Chinese Journal of Biotechnology, 2007, 23(1) :106 ~ 111

Preparation and Purification of Polyclonal Antibody Against
Aliyclobacillus acidoterrestris from Apple Juice Concentrate
Wang Feng, Li JianKe, Liu Haixia, Jiang Kai

(College of Food Engineering and Nutritional Science, Shaanxi Normal University, Shaanxi Xian 710062, China)

ABSTRACT

(AJC) using the enzyme - linked immunoassay following, the polyclonal antibody against A. acidoterrestris was pre-

In order to build the rapid detection method of A. acidoterrestris from the Apple Juice Concentrate

pared in this paper firstly. We used the propagule and brood — gemma of the thermo tolerant bacteria as the immune
antigen, which were separated from the AJC. Immune tests were performed on eight large ear white rabbits with ear
vein intravenous and intramuscular injection way respectively and the polyclonal antibodies were obtained. Titers and
specificities of the antibodies were detected by tube agglutination test. The polyclonal antibodies were purified by satu-
rated ammonium sulfate and DEAE ion exchange chromatography, and verified by SDS — PAGE electrophoresis. The
titers of polyclonal antibody obtained with ear vein intravenous and intramuscular injection way were 1 :2 560 and
1 :640, respectively. The results showed the antibody obtained by ear vein intravenous injection had higher titer and
shorter immunization period than that obtained by intramuscular injection. The specificity and purification effect of an-
tibody were well. The immunization procedure of rabbit with A. acidoterrestris from the AJC was built and its polyclonal
antibody was obtained for the first time.

Key words apple juice concentrate, A. acidoterrestris, immunization procedure, polyclonal antibody

(E&EFE3R2T)
Screening Lactic Acid Bacteria to Produce Extracellular

B-glucosidase and the Preliminary Studies of the Enzyme Properties

Wan Zhentang, Yang Lijie

(Key Lab of Dairy Science, Ministry of Education, Northeast Agricultural University, Harbin 150030, China)

ABSTRACT  Fluorescent substrate method was used to screen lactic acid bacteria to produce extracellular B-gluco-
sidase from 20 strains which can utilize cellobiose. Ten strains were selected. In MRS culture, higher crude enzyme
activity was found in the Lactobacillus plantarum KLDS1.0320. Further studies were carried out to examine the char-
acteristics of its production and properties. The production of extracellular B-glucosidase by the KLDS1.0320 was in-
duced by cellobiose, and depended on the concentration. The optimum pH of crude enzyme activity is 4.8 and the
optimum temperature is 37°C. The enzyme still had activity in PH value of 4.0 and at the temperature of 48C.

Key words  Lactic acid bacterium, B-glucosidase, cellobiose
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