Enzymati c Assay of CELLULASE
(EC 3.2.1.4)

PRI NCI PLE

Cel | ul ose + H,0 €Uaes p G ucose

D- G ucose + ATP Hxokinases 5 G ycose 6- Phosphate + ADP
D- G ucose 6-Phosphate + R-NAD 8> 6. PG + R- NADH

Abbrevi ati ons used:

ATP = Adenosine 5 -Tri phosphate

ADP = Adenosi ne 5' - Di phosphat e

3- NAD = - Ni coti nam de Adeni ne Di nucl eoti de, Oxidized Form
3- NADH 3- Ni coti nam de Adeni ne Di nucl eoti de, Reduced Form
G 6PDH G ucose 6- Phosphat e Dehydrogenase

G PG = 6- Phospho-p G uconat e

CONDITIONS: T = 37°C, pH = 5.0, Asswmm Light path =1 cm
METHOD: Spectrophotonetric Stop Rate Determ nation
REAGENTS:

A. 50 mM Sodi um Acetate Buffer, pH 5.0 at 37°C
(Prepare 200 m in deionized water using Sodi um
Acetate, Trihydrate, Sigma Prod. No. S-8625. Adjust

to pH 5.0 at 37°Cwith 1 M HC .)

B. 5% (wv) Sigmacell Solution (Sigmacell)
(Prepare 100 mM in Reagent A using Cellul ose
(Sigmacell), Type 20, Sigma Prod. No. S-3504. M x and
heat gently to make a uniform suspension.)

C. Cellulase Enzynme Sol ution (Cellul ase)
(I medi ately before use, prepare a solution containing
2 - 6 units/m of Cellulase in cold deionized water.)

D. ducose (HK) Determ nation Vial (16-10)

(Use G ucose (HK) 10, Sigma Stock No. 16-10. Dissolve
the contents in 10 m of deionized water.)
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Enzymati c Assay of CELLULASE

(EC 3.2.1.4)
PROCEDURE:
Step 1:
Pipette (in milliliters) the foll owi ng reagents into
sui tabl e tubes:
Test Bl ank
Reagent B (Si gmacell) 4.00 4.00
Equilibrate to 37°C. Then add:
Reagent C (Cel |l ul ase) 1.00  ------
Dei oni zed Water  ------ 1.00

| medi ately m x by swirling and i ncubate at 37°C for
exactly 120 m nutes wi th noderate shaking.

| medi ately transfer into an ice bath. Allow to stand
until the suspension is settled. Centrifuge for 2 m nutes
to clarify. Use the supernatant in Step 2.

Step 2:
Pipette (in mlliliters) the follow ng reagents into
sui tabl e cuvettes:
_Test =~ _Blank
Reagent D (16-10) 3.00 3.00

Equilibrate to 25°C. Monitor the Aswmm until constant,
using a suitably thernostatted spectrophotoneter. Record
the initial Aswomm fOor both the Test and Bl ank. Then add:

Test Supernatant (Step 1) 0.10 = ------
Bl ank Supernatant (Step 1)  ------ 0.10

| medi ately m x by inversion and record the increase in
Azsonm Unti |l conplete (for approximately 5 m nutes). Obtain
the final Asspnm fOor both the Test and Bl ank.

CALCULATI ONS:
AAgsonm Test = Asgonm Test Final - Agipnm Test Initial

AAsaonm Bl ank = Asgsonm Bl ank Fi nal - Aszsnm Bl ank I nitial
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Enzymati c Assay of CELLULASE
(EC 3.2.1.4)

CALCULATI ONS: (conti nued)

(AAMOnm TeSt - AlA\34Onm Bl ank) ( 3 1) ( 5) ( df)
(6.22)(2)(1)(0.1)

Units/m enzyne =

3.1 = Final volunme (in mlliliters) of Step 2
5 = Total volume (in mlliliters) of reaction mx (Step 1)
df = Dilution factor
6.22 = MIlinolar extinction coefficient of [3-NADH at
340nm
2 = Conversion factor from2 hours to 1 hour as per the
Uni t

Definition
1 = Volume (in milliliter) of cellulase used in Step 1
0.1 = Volune (in mlliliter) fromStep 1 used in Step 2

units/m enzyne
Units/mg solid =

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

One unit will liberate 1.0 pnole of glucose from cellul ose
in one hour at pH 5.0 at 37°C (2 hour incubation tinme).

FI NAL ASSAY CONCENTRATI ON:

In a 5.00 Ml reaction mx, the final concentrations are
40 mM sodi um acetate, 4% (w v) Sigmacell and 2 - 6 units
of cellul ase.

REFERENCE:

Worthington, C E. (1988) Worthi ngton Enzyme Manual ,
pp. 76-79, Worthington Biochem cal Corporation,
Freehol d, NJ

NOTES:
1. This assay is based on the cited reference.

2. \Where Sigma Product or Stock nunbers are specified,
equi val ent reagents may be substituted.

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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