Enzymati c Assay of PHYTASE
(EC 3.1.3.26)

PRI NCI PLE
Phytic Acid + H,O B¥8¢> 1, _nyo-inositol 1,2,3,4,5-PKP + P

Abbr evi ati ons:

L-MWo-inositol 1,2,3,4,5-PKP = L-Mo-inosital 1,2, 3,4,5-Pentakisphosphate
Phytic Acid = Myo-Inositol Hexaki sphosphate

P, = I norgani ¢ Phosphate

CONDI TIONS: T = 55°C, pH 5.15, Asonm Light path = 1 cm
METHOD: Col orimetric
REAGENTS:

A. 200 mM Sodi um Acetate Buffer, pH 5.15 at 55°C
(Prepare 100 m in deionized water using Sodi um
Acetate, Trihydrate, Sigma Prod. No. S-8625. Adjust

to pH 5.15 at 55°C with 1 M Acetic Acid.)

B. 100 mM Magnesi um Sul fate Sol uti on (MySQ,)
(Prepare 100 m in deionized water, using Magnesi um
Sul fate, Heptahydrate, Sigma Prod. No. M 9397.)

C. 6.82 nM Phytic Acid Solution, pH 5.15 at 55°C
(Prepare 25 mM in Reagent A using Phytic Acid,
Dodecasodi um Salt, Sigma Prod. No. P-8810. Adjust the
pHto 5.15 at 55°C with 0.1 N Acetic Acid.)?

D. 10% (v/v) Trichloroacetic Acid Solution (TCA)
(Prepare 50 m in deionized water using
Trichloroacetic Acid, 6.1 N Solution, Sigm Stock No.
490-10.)

E. Phosphorus Standard Sol ution (P Std)
(Use Phosphorus Standard Sol ution, Sigma Stock No.
661-9. The phosphorus concentration is 20 pg/m,
0. 645 pnol es/m .)
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Enzymati c Assay of PHYTASE
(EC 3.1.3.26)

REAGENTS: (conti nued)

F. 10% (w/ v) Ammoni um Mol ybdate Sol uti on (Amm Mol y)
(Prepare 25 mM in 10 N Sul furic Acid using Mlybdic
Aci d, Amoni um Tetrahydrate Salt, Sigma Prod. No. M
0878 and Sul furic Acid, Sigma Prod. No. S-1526.)

G Tausky-Shorr Col or Reagent Sol ution (TSCR)
(Prepare by adding 10 ml Reagent F to 70 m of
dei oni zed water. Then add 5 g Ferrous Sul fate,
Hept ahydr at e,
Sigma Prod. No. F-0131, and mx until dissolved. Add
enough dei oni zed water to a final volunme of 100 m .
Store in the dark.)

H.  Phytase Enzyne Sol ution
(I mmedi ately before use, prepare a solution containing
20 mg solid/m in cold deionized water.)

PROCEDURE:

Prepare the followi ng Standards (in mlliliters):

Std
Blank Stdl Std2 Std3 Std4 StdS

Reagent E (P Std)0.00 0.20 0.40 0.60 0.80 1.00
Dei oni zed Water 2.00 1.80 1.60 1.40 1.20 1.00
Reagent D (TCA) 1.00 1.00 1.00 1.00 1.00 1.00

Pipette (in mlliliters) the follow ng reagents into a 50
m Erl enmeyer fl ask:

Test
Dei oni zed Wt er 5. 00
Reagent A (Buffer) 10. 00
Reagent B (MySQOy) 0. 40
Reagent C (Phytic Acid) 4. 40

Mx by swirling and equilibrate at 55°C for several
m nutes. At tinme zero, add:

Reagent H (Enzyne) 0. 20
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Enzymati c Assay of PHYTASE
(EC 3.1.3.26)

PROCEDURE: (conti nued)

| medi ately mx gently by swirling, stopper the flasks,

and incubate at 55°C. At each of the times 0, 10, 20, 30,
40, 50 and 60 m nutes, renove a 2.0 m aliquot and
transfer

to an appropriately |abeled test tube that contains 1.0 m
of Reagent D (TCA). After collecting all the aliquots,
add to each of the aliquots and the phosphorus standards
(l abeled Std Blank to Std6) the follow ng reagents (in
milliliters):

Dei oni zed Wt er 2.0
Reagent G ( TSCR) 5.0

Mx by swirling. After approximately 5 m nutes, read the
Assonm Of each of the test tubes.?

CALCULATI ONS:
St andard Curve:
NAssonm St andard = Agsonm St andard - Aseonm St andard Bl ank

Prepare a standard curve by plotting AAssonm St andard versus
pnol es of phosphat e.

Sanpl e Determ nati on:

Determ ne the pnol es of phosphate |iberated using the
St andard curve.

(umol es of Phosphate rel eased) (df) (20)
(T)(0.20)(2.0)

Units/m enzyme =

M xture vol ume
0 = Vol une of Reaction M xture taken for Phosphorus
gquantitation

df = Dilution factor

T = 10, 20, 30, 40, 50, or 60 m nutes

0.20 = Volume (in mlliliters) of enzyne used
20 = Volunme of (mlliliters) of initial Reaction
2.

units/m enzyne
Units/ng solid = ng solid/m enzyne
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Enzymati c Assay of PHYTASE
(EC 3.1.3.26)

UNI T DEFI NI TI ON:

One unit will liberate 1.0 unole of inorganic phosphorus
from1.5 x 10°® M phytate per minute at pH 5.15 at 55°C

FI NAL ASSAY CONCENTRATI ON:

In a 20.00 mM reaction mx, the final concentrations are
144 mM acetate, 2.0 mM magnesium sulfate, 1.5 mM phytate
and
4 mg phytase.

REFERENCE:
Peers, F.G (1953) Biochem cal Journal 53, 102-110

Taussky, H H and Skorr, E. (1953) Journal of Biol ogical
Chenistry 202, 675-685

NOTE:

1. It is inportant that the phytic acid concentrations be
corrected for purity and water content since the
substrate concentrations are critical.

2. The color is not stable, so each test tube should be
read at approximately the sane tine after the addition
of Reagent G (TSCR).

3. This assay is based on the cited references.

4. Al products and stock nunbers, unless otherw se
i ndi cated, are Sigma product and stock numbers.

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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