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A Novel and Convenient Assay Method for Proteinase Activity by Measuring
Turbidity Change in Proteolytic Digestion of Soy Protein Isolates
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ABSTRACT

A novel, convenient and accurate assay method for proteinase activity was developed.
This method is based on measuring the turbidity change directly in the proteolytic
digestion of soy protein isolates (SPI). For all proteases examined, bromelain (Bro), 3-
chymotrypsim (Chy), ficin (Fic), subtilisin BPN' (SB), subtilisin Carlsberg (SC),
thermolysin (TLN), and pronase (Pro), the initial velocity (v,) of the turbidity decrease
changed depending on the enzyme and substrate concentrations following the
Michaelis-Menten equation. Values of the catalytic constant (k. and Michaelis
constant (K,,) were evaluated for the respective proteinases. The k., values ((OD
units/min)/(g/L)) were 11 £ 0 for Bro, 3.9 + 0.1 for Chy, 29 + 0 for Fic, 77 * 1 for
SB, 66 + 1 for SC, 13 + 0 for Pro and 277 + 3 for TLN; the K, values (mg/mL) were
0.83 £ 0.07 for Bro, 0.97 & 0.08 for Chy, 0.60 =+ 0.06 for Fic, 0.58 = 0.06 for SB, 0.93
=+ 0.05 for SC, 1.3 £ 0.1 for Pro and 1.3 & 0.1 for TLN. The k, values obtained with
turbidity measurement showed high correlation (R=0.995) with those evaluated in the
SPI digestion accompanied with acid treatment, which was the general assay method
for the proteinase activity. It was demonstrated that the turbidity measurement in
the proteolytic digestion of SPI could provide us with a convenient and accurate
method for evaluating proteolytic activity without pre- and post-treatment of the
samples and reaction solutions. Soy Protein Research, Japan 7, 48-51, 2004.
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Fig. 1. Change in turbidity of SPI solution treated by
subtilisin Carlsberg. [SPI]=10 mg/mL and
[subtilisin Carlsberg]=0.54 .M at pH 8.0 and
37C. The turbidity change was measured by
the change in ODg,. Curve a: SPI not treated
by subtilisin Carlsberg (blank). Curve b: SPI
treated by subtilisin Carlsberg.
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Fig. 2. Relationship between proteolytic activities
determined by turbidity measurement method
and acid-precipitation method. The proteolytic
activities (PU/mg protein) of seven proteases
towards SPI (subtilisin Carlsberg, subtilisin
BPN', thermolysin, bromelain, ficin, « -
chymotrypsin, and pronase) were determined
by acid-precipitation method. The activities
determined from the turbidity measurement
were expressed by apparent k., values [(OD
unit/min)/(mg/mL)].
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