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Determination of salt content in tuna fish using near infrared (NIR) spectroscopy
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Abstract

Tuna is now gaining popularity among Thai consumers. Salt content in tuna fish is one of factors for
determining the purchasing price. Automatic titration is a standard method for salt content determination in tuna
fish. However, the method needs a skillful person, time consuming and involves many chemical solutions for
analysis. Near Infrared (NIR) technique may be an alternative method for rapid salt content detection without
chemical solutions. The calibration equations were develop by determining relationship between NIR absorbance
of a portable NIR spectrometer model FQA-NIRGUN, FT-NIR Spectrometer model MPA using reflectance mode
and salt content analyzed by conventional method. The best calibration equation was derived from minced
sample measured by FT-NIR Spectrometer, which could predict the salt content with Correlation coefficient (R) =
0.90, Standard Error of Calibration (SEC) = 0.19 %salt, Standard Error of Prediction (SEP) = 0.17 %salt and Bias =
0.01 %salt. The calibration equation for portable NIR spectrometer found R = 0.78, SEC = 0.23 %salt, SEP = 0.20
%salt and Bias -0.004 %salt. From the results, the predicted values from both equations were not significantly
different from actual values obtained from standard method at confidence interval 95%
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Figure 1 (a) Original spectrum of frozen tuna fish and (b) spectrum of ground tuna fish read from FT-NIR
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Figure 2 (a) Original spectrum of frozen tuna fish and (b) spectrum of ground tuna fish measured by portable

NIR spectrometer
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Table 1 Results of calibration equations for determination of salt in tuna fish

Parameters FT-NIR spectrometer Portable NIR spectrometer
Frozen tuna fish Ground tuna fish Frozen tuna fish Ground tuna fish
Correlation coefficient of calibration R, 0.66 0.90 0.78 0.59
Correlation coefficient of validation 'R, 0.62 0.82 0.81 0.46
Standard Error of calibration (SEC) 0.28 % 0.19 % 0.23% 0.35%
Standard Error of prediction (SEP) 0.24 % 0.17 % 0.20 % 0.33 %
Bias -0.003 % 0.01 % -0.004 % 0.07 %
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