
Fast nitrogen solubility index 
analysis of soy protein extract for 
quality control of food processing 
operations.

Overview
Nitrogen solubility index (NSI) is an important 
measurement used in soy-based meal or food 
processing operations to determine the amount of 
undenatured proteins in a meal. This value can 
indicate the meal’s heat treatment and is used to 
control and maintain uniform processing operations 
for optimum nutritive value. Soy-based meals are 
foods made from soybeans that can be divided into 
unfermented (tofu, soymilk, edamame, soy nuts  
and sprouts) and fermented foods (miso, tempeh, 
natto and soy sauce).

The NSI determination method requires extracting 
the nitrogen-based protein from the non-protein 
nitrogen compounds by stirring in water and 
recovering the extract in a centrifuge before 
measuring its nitrogen content.

Conventional methods for measuring the nitrogen 
extract rely on laboratory titration with potassium 
hydroxide. Fourier transform near-infrared spectro-
metry (FT-NIR) can be used as a non-destructive  
and quick alternative method to replace conventional 
techniques because a low sample volume and no 
additional sample preparation are required.

Method
Instrument: MB3600 FT-NIR laboratory analyzer
Detector: InGaAs 2.6 µm thermoelectrically cooled
Sampling technique: Liquid transmission using 2 mm 
ACC3-9001 transmission cell
Analysis temperature: 25°C
Resolution: 16 cm-1

Number of scans: 128
Acquisition time: less than 2 minutes
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Conclusion 
The NSI of soy protein samples measured by FT-NIR 
spectroscopy agrees with the expected values  
determined by the conventional laboratory method. 
This study demonstrates that FT-NIR spectroscopy 
can be reliably used as an alternative for fast and 
non-destructive measurement of soy protein NSI in 
meal processing operations.

—
01 Nitrogen solubility 
index (%) calibration curve

—
We reserve the right to make technical changes 
or modify the contents of this document 
without prior notice. With regard to purchase 
orders, the agreed particulars shall prevail. 
ABB does not accept any responsibility  
whatsoever for potential errors or possible 
lack of information in this document.

We reserve all rights in this document and in 
the subject matter and illustrations contained 
therein. Any reproduction, disclosure to third 
parties or utilization of its contents – in whole 
or in parts – is forbidden without prior written 
consent of ABB.  
Copyright© 2024 ABB. All rights reserved

abb.com/analytical

—
ABB Inc.
Measurement & Analytics
3400, rue Pierre-Ardouin, Québec, Québec 
G1P 0B2 Canada

1 800 858-3847 (North America) 
Tel.: +1 418-877-2944 (other countries) 
Fax: +1 418-877-2834 
Email:  ftir@ca.abb.com

A
N

/N
it

ro
g

en
 S

o
lu

b
ili

ty
 In

d
ex

 o
f 

S
o

y 
P

ro
te

in
 U

si
n

g
 F

T-
N

IR
-E

N
 | 

Le
tt

er
   

0
7.

20
24

Property Range (%) r2 SECV (%)

%NSI 28-86 0.9834 2.2469
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Calibration results


