Enzymati c Assay of R- GALACTOSI DASE
(EC 3.2.1.23)
R- Lact ose as Substrate

PRI NCI PLE

R- Lact ose + H,O B@actesidases ny G ycose + D- Gal act ose

D-G ucose + O, + H,0 @ueeseQddases B G yconic Acid + H,O

H,O, + o-Di ani si di ne (Reduced) rexidases o + o-Di ani si di ne (Oxi di zed)
CONDI TIONS: T= 30°C, pH = 4.5, Asionm Light path =1 cm

METHOD: Colorinetric

AL 10 MM Citric Acid
(Prepare 100 ml in deionized water using Citric Acid,
Free Acid, Anhydrous, Sigma Prod. No. C-0759.)

B. 20 nM Sodi um Phosphate Sol ution
(Prepare 100 ml in deionized water using Sodium
Phosphat e, Di basic, Anhydrous, Sigma Prod. No. S-
0876.)

C. Phosphate Citrate Buffer, pH 4.5 at 30°C
(Phos-Cit Buffer)
(Prepare 100 m using Reagent B. Adjust to pH 4.5 at

30°C with Reagent A.)

D. 5.0% (wv) RB-Lactose Solution (Lac)
(Prepare 10 ml in Reagent C using [-Lactose, Sigma
Prod. No. L-3750.)

E. 4.2% (v/v) Perchloric Acid Solution (PCA)
(Prepare 10 ml in deionized water using Perchloric
Aci d,
Sigma Stock No. 24,425-2.)

F. 6.3 mM o-Di anisidine Solution (D an)
(Prepare by dissolving one 50 ng prewei ghed vial of
o- Di ani si di ne, Hydrochloride, Sigma Stock No. 510-50,
in the appropriate volune of deionized water.)

G.  PGO Enzynes Sol ution (PGO
(I medi ately before use, dissolve 1 capsule of PGO
Enzynes, Sigma Stock No. 510-6, in 100 m of deionized
wat er . )
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Enzymati c Assay of R- GALACTOSI DASE
(EC 3.2.1.23)
R- Lact ose as Substrate

REAGENTS: (conti nued)

H 2.0 mM d ucose Solution (duc Std)
(Prepare 10 mM in deionized water using [-p(+)-
A ucose, Sigma Prod. No. G 5250.)

I. [-Galactosidase Enzyne Sol ution
(I mmedi ately before use, prepare a solution containing
5.0 - 10 units/m (- Gal actosidase in cold deionized

wat er . )
PROCEDURE
Step 1:
Pipette (in mlliliters) the follow ng reagents into
sui tabl e contai ners:
Test Bl ank
Reagent C (Phos-Cit Buffer) 0. 20 0. 20
Reagent D (Lac) 4.70 4.70

Mx by swirling and equilibrate to 30°C . Then add:
Reagent | (Enzynme Sol ution) 0.10  ------

Mx by swirling and incubate at 30°C for exactly 10
m nutes. Then add:

Reagent E (PCA) 1.00 1.00
Reagent | (Enzyme solution)  ------ 0.10

(If solution is hazy, centrifuge to clarify.)
COLORI METRI C ASSAY:
Step 2:
Sanpl e:

Pipette (in mlliliters) the follow ng reagents into
sui tabl e cont ai ners:

Bl ank Super natant ~  ------ 0. 20

Test Super nat ant 0.20  ------

Reagent F (Di an) 0.10 0.10

Reagent G (PGO) 6. 00 6. 00
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Enzymati c Assay of R- GALACTOSI DASE
(EC 3.2.1.23)
R- Lact ose as Substrate

COLORI METRI C ASSAY: (conti nued)

Mx by swirling and incubate at 30°C for 30 m nutes.
Transfer the Test and Bl ank solutions to suitable cuvettes
and record the As;onm for the Test and Bl ank using a

sui tabl e spectrophot oneter.

St andard Curve:

A standard curve is made by pipetting (in mlliliters) the
foll ow ng reagents into suitable containers:

Std
Std 1 sStd2 std3 Std4 Std 5 Blank

Reagent H (G uc Std) 0. 005 0.01 0.05 0.10 0.20 ------
Dei oni zed Vat er 0.195 0.19 0.15 0.10 ------ 0. 20
Reagent F (Di an) 0.10 0.10 0.10 0.10 0.10 0.10
Reagent G (PGO 6. 00 6. 00 6. 00 6. 00 6. 00 6. 00

Mx by swirling and i ncubate at 30°C for 30 m nutes.
Transfer the solutions to suitable cuvettes and record the
Asionm fOr the Standards and Standard Bl ank using a suitable
spectrophot onet er.

CALCULATI ONS:

St andard Curve:
AAs1onm St andard = As10nm Std - As10nm Std Bl ank

Prepare a standard curve by plotting the AAsjonm Of the
St andards vs pnol es of d ucose.

Sanpl e Determ nati on:
AA510nm Saerl e = A51Onm Test - A51Onm Test Bl ank

Det erm ne the pnol es of G ucose |iberated using the
standard curve.

(pnmol es glucose rel eased) (6) (df)

(0.2) (10) (0.1)

Units/m enzyme =
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Enzymati c Assay of R- GALACTOSI DASE
(EC 3.2.1.23)
R- Lact ose as Substrate

CALCULATI ONS: (conti nued)

6 = Total volume (in mlliliters) of assay in Step 1
df = Dilution factor
0.2 = Volunme (in mlliliter) used in Colorinetric

Det er m nati on
10 = Time of assay (in mnutes) as per the Unit Definition
0.1 = Volune (in mlliliter) of enzyme used

units/m enzyne
Units/mg solid =

mg solid/m enzyne

units/m enzyne
Units/mg protein =

nmg protein/m enzyne
UNI T DEFI NI TI ON:

One unit will hydrolyze 1.0 unole of RB-lactose to glucose
and gal actose per mnute at pH 4.5 at 30°C.

FI NAL ASSAY CONCENTRATI ONS:

In a 5.00 M reaction mx, the final concentrations are
4. 7% (W v) lactose, and 0.5 - 1.0 unit R-gal actosi dase.
The concentration of citric acid and sodi um phosphate are
not exactly known.

REFERENCES:

Bergneyer, H. U and Bernt, E. (1974) in Methods of
Enzymatic Anal ysis (Bergneyer, H U ed) Volume |11, 2nd
ed., 1205-1212

Bergneyer, H. U and Gawehn, K. and Grassl, M (1974) in
Met hods of Enzymatic Analysis (Bergneyer, H U. ed) Volunme
I, 2nd ed., 456

NOTES:

1. This assay is based on the cited references.

2. Were Sigma Product or Stock numbers are specified,
equi val ent reagents may be substituted.
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Enzymati c Assay of R- GALACTOSI DASE
(EC 3.2.1.23)
R- Lact ose as Substrate

This procedure is for informational purposes. For a current copy of Sigma’s quality control
procedure contact our Technical Service Department.
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