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Determination of Freshness in White Shrimp Using Near Infrared Pectroscopy
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ABSTRACT
The objective of this study was to determine total volatile basic nitrogen (TVB-N) content and
water holding capacity (WHC) of white shrimp using near infrared (NIR) spectroscopy as a rapid, non-
destructive and chemical reduction method. In the experiment, 60 shrimp samples with different freshness

were kept in fridge at 4 °C. TVB-N content and WHC ranged from 6.07-17.02 mg N/ 100 ¢ and 93.77 -99.65 %
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respectively. The NIR spectra were measured in reflectance mode from the regions of 9000-4000 cm .
All samples were scanned twice as whole shrimps and minced shrimps. TVB-N and WHC calibration models
were developed using partial least squares regression and the validation were performed using prediction
testing. The prediction accuracy of TVB-N determination from minced shrimps was superior than, the whole
shrimps. The best TVB-N prediction results calibrated from minced shrimp spectra were pretreated using
standard normal variate (SNV) given by the coefficient of determination (R?) of 0.82 with root mean square
error prediction (RMSEP) of 0.96 mg N/100 g. However, the prediction accuracies of WHC in minced shrimps
was obtained in study, with R? of 0.73 and RMSEP of 0.58%. Sixty samples were divided into two sets, which
included 45 samples of calibration set and 15 samples of validation set. Thus, this work demonstrated that
NIR spectroscopy was feasible for prediction of TVB-N content and while a dissatisfied prediction was

obtained for the determination of WHC in shrimps.
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Figure 1 NIR spectral of whole shrimps (a) minced shrimps (b).
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Figure 2 The relation between actual and NIR-predicted values of WHC (a) and TVB-N (b) in validation set

of minced shrimp samples.
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Figure 3 The regression coefficient plots of calibration models for TVB-N using spectral data of shrimp.
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Table 1 Characteristic of calibration and validation sets of TVB-N and WHC in shrimp in relation to freshness

of sample forms of NIRS measurement.

Calibration set (n=45) Validaion set (n=15)
Type of freshness Mean  Min Max SD Mean Min Max  SD
WHC (%) 97.85 9377 99.96 1.40 98.00 9436 99.65 1.49
TVB-N  (mg N/100 ¢) 10.86  6.07 17.02 282 1131 6.55 1633 272

Table 2 The prediction results of TVB-N content and WHC in whole shrimps and minced shrimps with PLSR

model

Type of Type Rank 2 RMSEE ~ RMSEP  RPD 1
R Region (cm )

freshness
WHC Whole shrimp 2 0.25 1.15 1.25 1.17 9403.6-7498.2
Minced shrimp 4 0.73 1.21 0.58 2.03 7505.9-6094.2
5453.9-4242.8
TVB-N Whole shrimp 4 0.58 1.15 1.46 2.38 9403.6-4242.8

Minced shrimp 3 0.84 1.21 0.76 1.68 4605.4-4242.8
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