




The decrease in freezing point caused by the conversion
of lactose to glucose and galactose is determined by sub-
tracting the freezing point of the 100% Hydrolyzed Sam-
ple Control (A) from the 100% Hydroloyzed Sample
Test (B).

C. % Hydrolyzed Production Sample.  Add lactase to
product at the manufacturer’s recommended con-
centration. [For example, for a 0.1% (v/v) solution,
bring 0.1 ml lactase to 100 ml with product (at
room temperature).]  Incubate at 37ºC and measure
the freezing point at regular intervals.

D. % Hydrolyzed Production Sample Control.  Add
deactivated lactase to the remainder of the aliquot
of milk at the same concentration as the lactase in
Step C. Incubate at 37ºC and measure the freezing
point at regular intervals.

The decrease in freezing point that is a result of the
conversion of lactose to glucose and galactose is de-
termined by subtracting the freezing point for the %
Hydrolyzed Production Sample Control (D) from the
% Hydrolyzed Production Sample Test (C).

The percent of lactose that has been hydrolyzed at any
interval can be calculated from the following simple
equation.

FPC - FPD% Hydrolysis  =                         (100%)
FPB - FPA

Figure 3 shows a typical linear response that can be
obtained using 0.1% Pfizer Neutral lactase, incubated
at 37ºC and assayed for freezing point at regular inter-
vals.

Conclusion:  Cryoscopy is fast, economical and ac-
curate.

This method provides the dairy processor with accu-
rate results that serve as an immediate quality control
check during production. No reagents are required by
this procedure, and due to the direct nature of the test,
there are no titrations, filtrations, or extractions to per-
form.

The Advanced Instruments cryoscopes provide an eco-
nomical and easy means of evaluating lactose hydroly-
sis in milk.

Figure 3. Whole milk was treated with 0.1% Pfizer Neutral Lactase, incubated at 37ºC and assayed 
for freezing point at regular intervals. Percent hydrolysis was calculated based upon a 100%
hydrolyzed sample of whole milk (of the same lot).
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