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Abstract: In this study, a-galactosidase was derived from Lactobacillus salivarius XH4B (GeneBank accession number: JX1125456), and
purified by super filtration and size exclusive chromatography of Sephedax G200. The results showed tha the compounds with molecular
weight (Mw) more than 100 kDa had enzymatic activity” and‘those washing constituents of 370~400 min showed significant activity. The
SDS-PAGE appeared that the Mw of the monomer of the enzyme was 70~80 kDa, while the native enzy me was a polymer witha Mw exceeded
100 kDa. Compared with the crude enzyme, the purification efficiencies of super filtration and column chromatography were 149.80% and
391.91%, respectively. The optimal catalyst conditions determined by responding surface method were citric buffer pH 55, ion strength 0.15
mol/L and reaction temperature 52-°C. The Kmivalue of the enzyme to pNPG was 0.817. Compared to pure water system, only K* and Na*
could improve the catalyst activity to.102.50% and 104.18% respectively. EDTA (96.54%), Mg®" (91.53%), Ca?* (82.51%), and DTT (79.38%)
could reserve most of the activity, while Zn?*, Cu?*, Pb?*, Fe**and Vc could only remain 5~7% activity.
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breve) [0, FHEUSATE (Bifido bacterium bifidum)
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BRlg%E 0.03 g, /KI5HE (Stachyose) 15 g, EE 17K
1000 mL, pH6.78), #EFh& 2%, 37 C, JREH:F%E 3d,
10000 r/min B0, 3725 BIER, ATAETR ST RBE %
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T 2 1 SRR A
131 EFEAMNZ

100 pL BEAE S AR G A5 2 (10X B 100 X,
18 [ IR BRI BE (R AEAR HE R ZRYE Bl D 5 5 i 100
uL AT ERR 2R (pH 5.5 798 0.15 mol/lL, 7
FALPR] ZR S 56 AR 43 A AERE 1 pH (B B0 i AR
PN 50 uL 5 mmol/L 1) pNPG JB &, 7E 52 ‘C/Ki
HH R 10 min- J52 87 I BRL R 2R S BN, 44 AR . AL
HIREAT IR N #1E B AR 0.25 moliL 1) Na2COs %
1000 pLy SEAFE S, AE 400 nm BOEFE(E, LA
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PR, B BB L pmol (1) p-is IR i 7 i &
132 &akhian
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1 0 I AR A AT o-F FLAE TR VR MEAS I
HARYE B LG ) (g 8 R I ) AL Ulpg
pro) THEAIRE,
1.3.4 SDS-PAGE %k #ilEs & &
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AbfF ik, SDS-PAGE RZeflE. Jeth. Bitum, M
FAIE % FL VK 45
1.35 mAFEFE S5 2

B pH A (4.5~9.0). B 1581 (0.05~3.0
mol/L). B SR iRE (40~60 ‘C) =H &/ HlitsT
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137 &/ % T b5E /) 69 %R

Al 10 mmol/L /) Ve, DTT. EDTA, LK K'.
Na*. Ca’*. Mg?*. Zn**. Cu?*. P?*. Fe**. Fe® i
AR GRS S 2 ﬁﬁ%k@aﬁ%lﬁﬁi—'ﬁw” 1) i
VRS, I IR VAGE S 10 f5a M B I (Fiske
100 i) J&, FH 1.3.213’377/%0@@«%731& AL,
Al K IE MBS ER I, THRESREE A L %
SXof Ml R LA TR SR VR o2 FURE RIS 7 HIRZ

14 Sita#r

AW T ARy 3 N E ERE I E,
SPSS 16.0 #1752 F1%: 40471, Design Expert 8,0 i
A7 W LT )BT S A, B SRS R
Microsoft Excel 2010,
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2.1 o~ S0 H B e 20 LR EjL R

% 1_Sephadex G200 HEE R
Tablel Parameters of Sephadex G200 Column

Chromatography
E EX 4 I H 4
B Sephedax G200 E#T4:  16>100mm (200 mL)
tHE 30 mg L AP BR 2 0T iR
) PRI
EHRAR 5mL (pH 5.5, 0.15 mol/L)
AEARAR(CBY) 100 mL P BARAR 2 CBV
pyileed 0.2 mL/min Mk EME 10 min/%

MY FUAT B XHAB K5 753 250> (10000 g, 5min)
JE - RIS, STRTRATIRG, R RE, Yk
IE RN AR . A ZGEIE (100 kDa P 5,

FEERIAE R R o- BRI T 0 TRAT
100 kDa B s+, WA BEE A AT, BN
ABVERG. HY 30 mg HEERE, KA Sephedax G200 #t/k

BATAEEMT (AAZHOLR D, faIil#ic5% ODzsonm
{6, s RN 1 s,
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TR 16
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Fig.1 Purification of a-galactosidase by Sephadex G200

Bl 1A, AR RRE 1000 min, 3R48 T HZ 1
U, 731X OD2sonm fHIK T+ 0.3 FIBEMIZH 733 4T o
P FUEE MRS E, g5 R W, e/l ] 370~400
min 5 75 211 20 70 2880 HH A 2.0 - FURE ERRE 7 o
HAME QA ARG o AR BRI 7T .
R 48 1 e BUBEA T4 1, Sephadex G200 [4fifr ik
BLAE 1050 L

53 SN RO . R R . AR E AT AR B R
WRE L BEIEA), THEE ARG EYE, DARELLIEE A
FeifE, W A RIZLET BORAS 1 o- U E R 41
g (R 2). P EARATRNES GBS,
g Aik%] 149.80%, UiHABRZE: T—E0 /Ny TR M
AR, BEARET, BERIEIN SN, BRI IERT:
JENTE,  EREEN S mL, PRl S fE S AR A E] 200
mL, 17 H Ve a5 T 16 h, BRIl S5 8™ &,
DAL Al LTS PR v SR Al 5 28, AR TR, AN
391.91%, XS TEEIERE, 7y 261.63%. Kl 1+
R R A R — R A A L, Al AR TR
SERARAK . A PTIR R, TTRESE o P FLAE B BT
TERE T I FR PR EORRE Bk

5 LRGN o~ U EREALL , FLERE RIE Y
o- P FURE T RS R, HAr B W, FO9ZRE e
(I W B R, Refd B kAT SR, 4lifh .
Ozsoy % M 2 (Aspergillusflavipe) 71505 3] a-2F- 3,
PEEFEE, JFFIF DEAE & FAcHut 20T, 45 RER,
FHBG . 2iA B BTS20 02 4629.0 U/mL 1 762.9
u/mL, 1iEgLLIE 731N 0.105 U/ug Pro A1 3.179 Ulug
Proflo ASEGH , fi il /) i gl , 7T LAk $ 5.25
U/mL, BV 738 3.69 Ulng Pro, T AR T4l AL i)
EL 3R 17T LA F) 7.06 U/pg Pro (% 2). Bae 25K ] M
AN Nam27 $2H0 o-F-FUWEEl, JFRH] DEAE
Sephadex G50 11 Mono Q HHATHE 2T )5, AifEEI G
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Lty 70T UL B 8.99 Ulug Prol), & AR AL 45 18 .
IR HJE R, RTRE AP O AT Al SRR T A 7T
) B R AAR Sl R P FL IR T SRR ) o- LN I
HARSAE T2t HAW DWE AR AR I 2
REEERY, WG %, SI0EN, FLRE AR
NERAETE, IEATIHDE IR A RS kA
MR, BARY RN AT .
R2 a-FFEHEBHEREERER
Table 2 Purification effect rate of a-galactosidase
I E HEF  ABIE AN
FaQMKE (wgmlL) 248  1.94 0.52
B /1/(UImL) 446 5.25 3.69
W& (Ulpgpro) 1.80 270 7.06
whAAE F % 100 149.80 391.91

2.2 R 45 S U AR R R TROROR

53 AN [FR IR -2 FLE H 2T SDS-PAGE
Bk, S5 2, Hrf, Ur /03 4M HRIEESRELY
Ry (f95%8m, g AEM), Cr ARRHEHS
SAFIHREG, Sf RS LA R EY, M Sc
ML 2K ] Sephadex G200 4iAY.Ji5 7551 i .

Mw Marker Ur Cr Sf Se
4 r
2 NEFRIR a-FF PEHE B KE
Fig.2 SDS-PAGE of different sources of a-galactosidase
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Kl 2 i Sc kGE B, Ab T Bim NS IR 2 o
FUEHNG(E SDS ALEE T, AR SR UK, HAREL
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Fig3 Catalyst activity with various temperature and pH value
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i 55 C2 fm, s FE. 4N A 60 CHY,
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pH I 5.0 2 J5, BEE ASE T— M mi A .
EpH7.02 )5, BEEJIITE T, HTEEEREA
K, kTR pH 8.0~9.0, AEKS IIEIFHH 1 Bl
W70

MRIEHAE, FURR VR I o - FL W Bl AR 1L
SN S —fBEAE 50~55 ‘C, pH 5.5~6.0. BHEEIEEH
P, REEFLFTE (L fermentum) CRL722 7£50 C
I, 30 min 232K A B PR, E AT XU (B.
breve) ZIFELE 50 CLRIFE LR, 40 CHY, #&HhFLIT
B (L. crispatus) ] PALR G 1 I,

ik — A e MR LT B XHAB SRR I o- 7Lk
T WA 3 BB S B 2% A, WOE S N RE VB L N
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45~55 ‘C, pH &Ml N 55~6.5, ZEME T
0.05~0.15 mol/L, LA o-PFLAHH BEG JA M RAR, F
i Design Expert %€ — [FIZ& « HLINAE [ 20 #2525,
BRI I N (1 e %A, 45 R nlE 4 o

4 MR EERN o -FFLEEEEEEE R R N &

Fig.4 Optimization of catalyst conditions by Respond Surface
Method

B AR IR S 2 A Fgmie) Sz T X R FH 3777 A4S 7
BEAT 73T, ANOVA THEL45 K P<0.001, SEIGZ5H H
ABGF R W 4 thal UEHE 1, SR
IJEAE 52 CI, B SBiG Jifes, T pH {EAE
5.5~6.5 KGN, Bl BAE AR A AT R . ASHE
TR 58 1 S AN [R) S 5 BEX BRHIE SN i AT
TERT IR i 0.05~0.15 mol/L [T el P X AL 0
MK SR E B TR R, S e ME LT i XHAB
SRR o 7N Mt R (LSRR M AT IR 2%
W pHAE 5.5, B 152 0.15 mol/L, ;N iE 52 C.

2.4 DL pNPG % J& 4 1y Km f&

=0
.00
E 600 y=04T793x-+H0.586T - o[ 1] /
E s R2={), 3604
5 oEon b -
= 400 —""'f/
5 300 . /
= 0
= . ’g,.,/
1.0 .
ﬂ_:){]* 1 i 1 1 1 ' 1
00 200 4000 600 200 1000 1200 1400
1[5]/ {pumal/mLy!

5 WEIHCEITE Km &
Fig.5 Km value calculated by Lineweaver-Burk double
reciprocal method
LA pNPG il FE 2K Jik- - D-PEEIR FT 26 B EF D) AR
W, e R AT 18 XHAB SRR a- 2P LA B Km
B, SRR 5 PFros. AR HIR P 2 Pk $5 2k DL

KIEHAFE (1) y=0.4793x+0.5867, 5 A[#E: x
LA AR BRI (pH 5.5), B 52 “CH
ZEX pNPG 1) Km {84 0.817.

Km {8 S W) 2B R AR SR 1y, M2 TR
N7 TP IR B JGH ) U2 BRIIHRE, S AD
o- P FUBE AT pNPG 1) Km {H, Y5 1# 2y 0.075~12,
Horp, 5K AH 0.075 KI5 T Thermotoga maritime (pH 5,
75 C)R, fREE 12 KJET B ST (Spodoptera
frugiperda, J<M2kfF: pH 5.8, 30 C)H, Skt =
M2 (Aspergillus niger) VU [A] TLEGAEREIFRE 14 B
M (pH45, 50 C) FILHAFF Km {H: o-Gal
| 1.4, a-Gal 11 0.22, o-Gal 11 0.27 11 a-Gal\V 0.24181,

25 4B BT KE IR B E I R

12 Na{+) oy O {REiA
witer  EDTApm e g BB

" T Ca(2+)
£ gl DTT (24 B
- Mn(2+ Fe(2+)
2 ar
=
o=
Fo) 40

- Ni(2+)

B

Ve Zn(2+)  Cuf2+) Pbi2+)Fe(3+)

B 6 TRI&RETRAMYFRIEGE IR
Fig.6 Effects of metal ionand other reagentson catalyst activity
Er ABAEARAIR, FLe (&) HHETRANKE
71, UTRY (548 kw6985 E 7, MEE 4 100%,
HAAL 100% (K. Na,

ARG JE BT LA Ve. DTT. EDTA (24 10
mmol/L) 737l FIK e Bz i, LAAZK A I, A
AN ] JR 25 o) WV LA TR XHAB KR ) - 2F- 3L K
T BB IR, 25 RN 1E 6 . DLAiKoOvZ |
I, AH KA Na o BEE A IE e (e, B
15 AIEEN T 102.50%F1 104.18%. HAth GEEARR
FE R B Y . EDTA (96.54%), Mg?*
(91.53%), Ca?* (8251%), VLM DTT (79.38%).
MRS, Zne*. Cu?*. PR, Fe*Rl Vo RERS 3% fH
B MEVRFLAT T RIS o L WEEF RN 7, ARX T
a7k, REIREA 5~7%. 534h, W Fe*. Fe?*ml Mn?*
FERBARE S SifA R, [NESHRE, R 2 I R

PR 210 BRAR T T TE

3 4hig

3.1 ALITE XHAB RIRMT o FFLHTT B AL
AT IEAAE R Mralift, 45 R3], JEIEr KM 100 kDa
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(RUER, 218 KT 100 kDa 142 A B, I H
Sephadex G200 474 Z AT HE Mt 1000 min 5, 45 T
B L A, Ve 18] 370~400 min B 7581 (141 5>
R IR o USRS ), ORI BT IgL 5)
BIRAGIN Y o- - FUEF BRI 75 /7 . SDS-PAGE Hijk 45
REH, ZBEE ORI T RN 70~80 kDa, AR
LR AN AZ AR (R, BoTFEAT
100 kDa.

3.2 EAEHE BT, Sephadex G200 4tk 3L
BLAE 105 VAL FIFBEEGIS i 455, AT
FHE, ANy 149.80%, HEEHTAitb ¥R N
391.91%. fEALJEMT IR BRI 5 A BORFRE 45
Ko

3.3 Ja, m LM EMETTLAT IR XHAB SRR a-F-FL 4
T A SRR SOV 56 AR FRGE I pH 1EL 5.5,

B F5EE 0.15 mol/L, IR E 52 C. 1xBEXS pNPG
) Km {50 0.817. 1N KA1 Na‘x BEE F0A 1510 )
WOEEH, BRIS 10 3IE3] T 102.50%F1 104.18% .

EDTA (96.54%) , Mg?* (91.53%) , Ca®* (82.51%) ,
PLK DTT (79.38%) RefS BN RS OR B Bgss 77, T
Zn2*, Cuw?*. PB2*. Fe¥*fl Ve I 552 FHAS MER SLFT
SRV o FFLET BRGNS 77, MXST4K, {REDR
B 5~T% 1% 770

BB K
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