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Purification and Application of Earthworm o-Galactosidase by Affinity Chromatography. Park, Gwi-
Gun*, Gu-Hun Jung, and Hideyuki Kobayashi'. Department of Foed and Bioergineering, Kyungwon Uni-
versity, Sungnam 461-701, Korea, "National Food Research Institute, Ministry of Agriculture, Forestry and Fisher-
ies Mol. Func. Lab., Japan — An o-D-galactosidase (o-D-galactoside galactohydrolase, EC 3. 2. 1. 22) from
earthworm was purified by affinity chromatography using N-g-aminocaproyl-a-D-galactopyranosylamine coupled
to sepharose and its properties were examined. The specific activity of the purified enzyme, tested with p-nitrophe-
nyl-a-D-galactopyranoside as substrate, was 314 units/mg protein, representing an 122-fold purification of the orig-
inal crude extract. The final preparation obtained from by Sephadex G-25 chromatography showed a single band on
SDS-polyacrylamide gel electrophoresis. The molecular weight was determined to be 48,000 by SDS-polyacryla-
mide gel electrophoresis. The purified galactosidase was showed maximum activity at pH 4.5 and 40°C, and was
stable in the pH and temperature ranges from 4.0 to 5.5 and 30 to 50°C, respectively. The enzyme activity was inhib-
ited by Zn%*, Hg?* and Co®*. When the purified o-galactosidase treated to guar gum for 6 hour, gel-promoting prop-
crty was increased. It was clear that enzymatic elimination of galactose from guar gum by purified o-galactosidase

would lead to a significant increase in gelation ability.
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A&e] 21,0 g0l pH4.5, 0.05M acetate buffer 50 mL
£ 7lsk 4°CelA] 12,000X g(Vision V1024), 3 min <k
FAFAT F A 21,000X g(Vision V1012), 10 min £
Qk Al BEF 5 AF=de]] chloroform 37.5 mLS- #F]
I 10% (NHz»SOs2 A# 3 =k 21,000X g(Vision
V1012), 10min E9F GA¥=] F AFZAE pH45, 0.05
M acetate bufferell A& h 0°C, 21,000 X g(Vision
V1012), 10 min ¥AE=] F 42 30mLe] ZE4NS
A3 A8l o). N-e-aminocaproyl-oi-D-galactopyranosylamine
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2 mL/ube, 0.3 mL/min®] F2-C = affinity chromatography
FRaL o Fofl ARARES] galactoseE A AE] HA3 S
2 HJ¥3E)7 Sephadex G-25 column(Pharmacia, 23X
20 cm)e)] M fe 2 z)ElEled void volumes A £EF
= FAA A fraction(fraction No. 3-6)% Fsle] A
AZ kEgh

A 5 AY

UV-Vis spectrophotometer(Shimadzu Model 1201)¢]] A
280nme] FEEM 1 mgmle] F=F 10023 7 st
G, Lowry?] W91 2siM = oalees F]lsisint.
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off F8tT §Y ¢ g oZ A E ALl b
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Fig. 1. Purificaion of o-galactosidase on a column of N-g-ami-
nocaproyl-o-galactopyranosylamine-Sepharose conjugate.
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Fig. 2. Chromatography of the ¢-galactosidase on a column of
Sephadex G-25.

pNP-Gal(50 mM)A=]4] i3t B 4552 ¢k, Bt
(141 &s) ®32% Pichia guilliermondii 2 o-galac-
tosidase®] B4 A Fo)A AA Y2 A mannobiose-
sepharose®] FAE TAISle] F-FAA | Hs] Hrsis>
vh 2 A4 A%l N-g-aminocaproyl-o-D-galactopyr-
anosylamine 5-2#|2] #4J3} Sepharoseol] 3} coupling
method Y R AETEA TN FF &
g ol g3t A Y3t

Table 12 HAl] ot v|&Ae] F7kel 552 st
W Ao 7|4 p-nitrophenyl oc—D—galactopyran031de°ﬂ e
gL AA| EA42] B]FA-S 314 units/mg, FA L2 120415
e et

o s = b

A A SDS-polyacrylamide gel electrophoresis‘ﬂ]
2J3l] single band® VEPNY.SH (Fig. 3), A2 48,000
et Sz 0. 403l i) 2w Sl

+a A7l o-galactosidase®] A2 42000224 F&--
g el AA TS FApk T»HE—% 6,000 52| =}2]
7} g Aoz =g

o-Galactosidase 80| O[X[= pH, T2 HEF

W= purified
o ~-galactosidase

Fig. 3. SDS-polyacrylamide gel electrophoresis of the purified
o-galactosidase.

Table 1. Summary of purification of o-galactosidase from earthworm

Total activity Total protein Specific activity e Yield
Step (units) me) (units/ms) Purification fold %)
Crude enzyme 564 230 2.58 1.0 100
30% (NHy)280, 440 190 2.31 0.89 74.0
Affinity chromatography 138 1.03 134 51.9 232
Sephadex G-25column chromatography 75.6 024 314 122 12.7
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Fig. 4. Estimation of molecular weight of the o-galactosidase
by SDS-polyacrylamide gel electrophoresis.
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viebd whe pH 8l M 20%9) 349 22 ey,
g FAeIAME 50°CoM 90% oAke) AR BAdE Vel
B 80°CelME 20%) AHE B4 WEpigich £ A
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Table 204 vleld A} zre] x]8lo] S=he] AA o-
galactosidase’™= Co, Zn™, Hg™™l 23] 70% A&7} =
G, Mn*, Cu**, Agh, Nitol o8 65%2] AsjEae

Table 2. Effects of various compounds on the purified a-galac-
tosidase from earthworm

Compound * Relative Activity (%)
NONE 100
CaCl, 81.6
ZnCla 29.9
HgCl; 27.1
CoCl; 29.9
FeCl; 121
MnCl, 353
CuS0, 34
AgNO4 32
NiCl, 36
BaClg 61.9
CdCl, 394
SnCl, 51

*Concentration of compounds is 1.0xX107 M
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Fig. 5. Effect of pH and temperature on the purified o-galactosidase. A, B: Effect of pH and temperature on the purified o-galac-
tosidase activity, C, D: Effect of pH and temperature on the purified o-galactosidase stability.
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GG: guar gum, LBG: locust bean gum, 2, 6, 12: time of enzyme-
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Fig. 7. Viscosity comparison of various gums treated with o-
galactosidase.

WCM: white copra meal, XG: xanthan gum, GG: guar gum, LBG:
locust bean gum, EW: treated with enzyme white copra meal.
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veldigieh, w15l o8 2ud sElelr]y f=e) A
Al o-galactosidase:= Hg®, Ag*, Co*™o| 2]3| 84%,
14%, 70% A7} el FATHHL] o Hg™, A,
Cot*ell &8 AAHE F550] AHx, sk A=)
9] 7% Mn?, Cu?, Nit*of| 28 < 20% A=z} =9
o1} A=go] R ASE BelHLr T AMHEAE
2P

o-Galactosidase X{2l0l TFE galactomannan® kT
H3t

Brookfield Viscometer(Model DV-INE- |83} =45k
Az} wkgAIZre] 2217 ) 865 mP - s, 6A1ZF W 1199
mP -5, 1247+ o 2949 mP - sE. 6A17ke] HE =
locust bean gum BEH 853%UE HUT F 3l
(Fig. 6) locust bean gum WAAALCZA o877} 7]
o)™ white copra meale] =g FAXE AT FES)
gort gel WAL= $19032, xanthan gum¥} guar gum

gl A= &A% A3 447 3 copra meal
Axe] vl ) A=Y HESVE vepdd] o=} of
qumels] £8¢ Fo) AFA=ZIS dARges
copra meale] AAF ZNEA7 A LE ARES
(Fig. 7).
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N-g-aminocaproyl-o-D-galactopyranosylamine-Sepharose
Z A2 3 affinity chromatographyell 23 =3¢l
2 galactosida%e(oc D-galactoside galactohydrolase EC

22)8] AA b2 A=A Frel el B4 A
“5'6‘}0"‘3] N-g-aminocaproyl-o-D-galactopyranosylamine
_,] EAAZ FAsle] sepharosedll couplingdldh. 713
p-nitrophenyl o-D-galactopyranosidel] H&F AA| &) ¥
8442 314 units/mgT, TE A9} v Wated 122612] AA|
&S vep g AAEALS 5= SDS-polyacryl
amide gel A7)35Hel sl 2 bandE HEhfsl e,

RAke 4800002 FHHGS. A LR HH pHt
LEE 4.5, 40°Co|w, pH 4~5.5, 30~50°Ce] W¢]e|A pH

o} % AL ek =3 AAEAE Zo™,
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ek, AAEL0 A guar gumel] EAE 647t Az
& A} locust bean gum?| 85.3%9] HEHEG vlehlgl
o} o] AMES Heldllelst guar gumile] galactosefE]
o 71l=]e] geldlel] L WA AR AlEdEH
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B QATE 19964% Shekenl EAw FA QAT
GAE) A7l )9 SR BTA olol A=Y
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