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Research Status and Progress on 3—Galactosidase
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Abstract: [-Galactosidase is an important food biocatalyst, which possesses transglycosylation and
hydrolysis of B-1,4 glycoside bonds. These catalytic have been widely used in galacto-
oligosaccharides production and lactose hydrolysis. As an important member of glycoside hydrolase
family, it has accumulated rich results on research of theory and application of B-galactosidase. In
this paper,it is reviewed from perspectives of theory and application,including distribution of
B-galactosidase in glycoside hydrolase family,theory of catalytic mechanism,progress on structure
research,and development of specific functional. This article is intended to provide reference for
further research on the catalytic mechanism regulation and the application development of
B-galactosidase.
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B—f- FL BE 11 i (B —galactosidase ) & FK 7 B-D-
LB LB K B (B-D-galactoside galacto
hydrolase, £C3.2.1.23) , EA it b LW 7K fiff A1 B 17
PN T REM, R e A B T 1 P 5 U 3R 2
LB (Galacto—oligosaccharides , GOS) , €. 32 ¥ il Ky i/t
SRR T REPE AR M TT 2 S ORI I s,
FOAth A ATTAE Ry 2ARN 1 T R AT SROME L A A1 R R AR
(Fructo —oligosaccharide ,FOS) I fit 2 5 & ZF B
(Isomatto—oligosaccharide , IMO ) %5 A Hb | IG5 21 LMK
= ME— RE 8% Bl PR 4 5 5 38 45 2E TR B9 BCOE R
ot REIERE L A BT G CR 2 FL B (Human milk
oligosaccharides , HMO ) & & B 22 L w) A 7 38 25 A B
KA SCHE R 7ol TRk R IR 9 AR 3R R FL b
(HMO) #5#952 2% HAGE A B, PRt i o v 5 il
GOS & B HMO iy =220 . H AT 4 3K 2%
RAE 20 000 VAEZE AT, FFRLEEAR 109%~20% 11 L 5]
HE P,

(B, B—2F- LA i1 ol 5 wE VS AR, JF H
H TS ) K i S B TR B AEAE S SO WA AT AL 4
ZFEARIETT SR A B SR B 2R A O e 2 R
TGOS H i Al FREXT B-FFL 0 R AL
AL GOS W WFFERS A0 A XS B0 W, H Rl A= 7 v e
B—>F FLBRE T Il A A U473 A BE 1 o 91, | 2008 4F
HEHE GOS 1E A we i & it Lok B N HA kA E
7R B AR T BUL A A, I ARV &
FHAEY) TRARA A 517 R = iF 0w & Ak
FABRA M 4l GOS 7= i i A 7= 76 38 A Ak
T2 BB AT B R B FUME B Y A4
F R LA S e GOS & 1™ i N S ARAL 7= 11 43 1 45 44
& BT B—2FFL 05 B 2 BB IT & 5 N i PR
R)
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WAL AILER S 7= W08 AL TF R R A B 5 4R &, A
RE AT B2 N Sy 3 455 5 ) RE TG Ak £ BE A R D GOS
7ol JE ) S SR R [, AR X AR A AT
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W G SRR AL D R T & LA T R B—F 2L b
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I AR A AR IR R S RS Y
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% GH-1,GH-2,GH-35 #1 GH-42, Jf7EiX 26 5%
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GH-2 1 GH-35 KGR 1 B—2F FL 0 H fig ik £ 45 H:
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Fig. 2 Reaction mechanism for 3—galactosidase
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F0 38 3 1 R ARAG AT LB A 7 R T S e, B TR
FLIR vi & 4 I B Ok IR W) B2 A BAT B A
PE(GRAS) , X — s X B2 5 T 2 B 2 %W s
R B2 FLWE T M 2 M AP, el pH 7R R M3
N (2.5~5.4) , i VR L BE e i T3k 50 °C, 24
I TR R PE pH 25 PF I FLIE™, M, v 6 4T
REGE R B—F FURHH Bl 2 M0 PN il , FL WY 5 28 50l
T R d A TR A0 L N P BRI
BEOR U B - FUOBE H B f 15 1 pH % 3T Hh
(6.0~7.0) , A LL 8 Z W W, JEHHT T 4R 2L
PERTLIER Y S SRR AR SRy g R )
5 LR vi & 4 W £ (Kluyveromyces lactis ) F1 1 5 H
wEYEREL: (Kluwyveromyces marxiamus ) (AR H i
B 2K ik 0§ Kluyveromyces  fragilis  Fll
Saccharomyces  fragilis J M & J& & Candida
pseudotropicalis); 75 W J& A & M & (Aspergillus

niger ) F1K 2% (Aspergillus oryzae) . 7350, KIGFT
(Escherichia coli) 5 B—FFLWE 1T BEE J 15 Xk
R S R )z IE R AL A 7 AH AN 8 T
GG (GRAS) T # = 2E T 2E 4k 53 By i,
bRtz 4, 2 SEE Rk Ak b7 8 A T R R
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AR B AR B FLWE A Y D) R el B e T AR A
VEZ B A D R TR B—F L WS 17 Bl &b 1A 45 4 £ s
Lk 1, #k 2000 4, B—FFLBE L AU 8 4>
Jit it AR 235 P 4 T2 LRSS [] & J 2] 2010-2015 i),
o8 fie il o 2 AR 103 fE . Har, - FL0 T
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Table 1 B -Galactosidases with crystal structures

deposited in the Protein Data Bank

22 A W R TR Escherichia coli 59
Homo sapiens 38
Mus musculus 12
Sulfolobus solfataricus 11
Streptococcus pneumoniae 11
Trichoderma reesei
Bacteroides fragilis
Other 50
i 25 11 T 45 1 Z F A& (Homomer) 125
HifR (Monomer) 56
72 B R (Heteromer) 5

i QI Cd P s u‘_r‘g'#"f‘{“ e et
3 mi#h p-F 7L im e Eaam i

B—1- LB 11 i R R O 22 S IR AL, (EL L,
FATS 32 B PG RE K™y 0 i) 25 Tm) R ey R DR

— HJE DA AE 7= 0 — 3T K, BT B—FFL b i
TF R 2 BT () A 475« — 2 I B A0 1 A 8 i A
B—FFUME T B S ATV PE RO B, 2 FLIR
(0345 lactococci ,streptococci F lactobacilli) S WL
PR S5 WO E B A U WDk IR A B 2 B-
AR B, IV T Re R A i T K, R
i #4 B—=F FUMH il — B 7R3 b A 7 A 32 G
HT T T SN 2% A B AT R 8 A 7 i AR 3 A 4
& = IS WDV e L, ARAS B0 1 FLME ) v B 5 B AR K
it 7 0 KT R T A0 A 5 1 O R g T S
R A 7 5 R R R R ) AR B W T G B XU
S o DR AR TR SR B2 FLAE Y I, T £
B—F= LA il EL AT S SR Y 3

H AT, LA S B A% 35 A 0 B T A i 1) A9 2 i
HERGE A R B UM B R I S A
REEWFFEHR A2 T #R B2 LA H Bl 22 0K U5t
T A B A B8 (Sulfolobus solfataricus ) RN K BR B
(Pyrococcus furiosus ) , LA S — %6 &5 i A HR IR 40 5
TN PRI TR A AT B AR TR A A A
W FRA TR 2 TS A B—F LB 1 Bl A — > T ORI, B

PR T A KR — A 55~65 °C, il focis i B 55~
70 °C, UnPEPEEERTE | WE PS5 AT I AE, 3 2
B2 T JLAA [8] Gl A 40 R U5 A T 34 B -1 LWl il
Fgee Ve, 300, B R b LR O B A B
5 R R 53 A ST A Al o R LRI e i
XoF AN [ ol A WU R R Y B— LMl A7 LA, mT LA
S B FA B FUBE Y A 7R A [ 4 pH K A7
FAE TR R I A v A AR E RO,
x2 AERBEWREMAB-FAEHBINEBFER

Table 2 Enzyme properties of thermostable 3—galactosidase

from different microorganisms

y OB | S

Thermus sp. 70 6.5 Ohtsu et al. (1998)
Psychroirophic
Arthrobacter 50 6.6 Gutshall et al.(1995)
Bifidob j
ifidobacterium 50 60  Hinz et al.(2004)
adolescentis
Alicyclobacill
Sy 70 58-60  Yuan et al.(2008)
cidocaldarius
Phaseolus vulgaris L. 67 4.0 Biswas et al.(2003)
Bacillus coagulans 65 6.0-7.0 Batr et al.(2002)
ka et al.
Pyrococcus woeset 85 6.6 Wan(azrgoz)et
Sulfolobus solfataricus. 65 6.5 Pisani et al. (1990)
Deinococcus 60 6.5 Lee et al. (2010)
geothermalis
Bacill
e 70 70 Chen et al. (2008)
stearothermophilus
Rhizomucor sp 60 4.5 Shaikh et al. (1999)
Thermotoga maritima 80 5.5 Katrolia et al.(2011)

4 = =

AR S L AW K e Bl , B0 B—F LM T A
WFFE Z4E AR Th T A SR, — 28 B A4 T ™,
T BREUREH R AR AL TS MR 2 TR AT, S8
X PAIFFE TS 1], R A SRR AT T 3 AR
)R, (4% B—F FUWE Il A R o0k S AL B I
DR O S 5 R S A S SR AR LA Ky
TEER I TT R, B EIR 000T AR T LR Tl
A B N R SR B A AT R AR I L ) il ( L
EESE), (HUE T B ILEH B HE AL P b A7 7
7K R S R S LAY Bl 2 4 AR 4 o
SEPIER BRI T A TR (LA KA A AL K e
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