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Fig. 1
protein in fish feed.
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Fig. 2 Correlation between the chemical-analyzed and NIRS-predicted results of fat

in fish feed.
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Fig. 3  Correlation between the chemical-analyzed and NIRS-predicted results of
moisture in fish feed.
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Fig. 4 Correlation between the chemical-analyzed and NIRS-predicted results of
ash in fish feed.
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Fig. 5 Correlation between the chemical-analyzed and NIRS-predicted results of
fiber in fish feed.

Table 1. The statistics calibration equation by NIRS for proximate composition of
fish feed.

Proximate N Content Calibration curve
composition (%) R? SEC*
Protein 268 21.80~55.60 0.993 0.758
Fat 268 3.30~18.20 0.950 0.481
Moisture 268 2.51~15.44 0.813 0.792
Ash 191 2.40~20.20 0.802 1.379
Fiber 107 0.40~ 7.30 0.762 0.832

R%: Coefficient of determination for each calibration equation.

*SEC: Standard error of calibration.
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Table 2. Comparision on the accuracy of NIRS calibration curve of each composition

for fish feed.

Compositions N Mean SECV* 1-VR**
Protein 268 40.14 0.86 0.99
Fat 268 7.46 0.54 0.94
Moisture 268 8.13 0.79 0.82
Ash 191 11.28 1.58 0.74
Fiber 107 2.48 0.94 0.69

*. Standard error of cross validation.

**; Percentage of variation in the reference method, values explained by NIRS.

Table 3. The statistic results of proximate composition predicted by NIRS calibration equation
for fish feed.

Proximate N Means of Means of RSQ* SEP**
composition samples prediction

Protein 172 44.14 44.18 0.98 0.76

Fat 172 7.41 7.36 0.96 0.45

Moisture 172 7.89 8.70 0.76 1.16

Ash 113 11.93 11.99 0.81 1.44

Fiber 97 2.48 2.47 0.78 0.82

* RSQ: Fraction of explained variance for calibration.

** SEP: Standard error of prediction.
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Feasibility Studies on the Rapid Proximate Composition Analysis of Fish
Feed by Near Infrared Spectroscopy

Abstract

Near-infrared reflactance (NIR) spectroscopy was used to analyze the proximate composition of fish feed.
The proximate composition of total of 268 various commercial aquatic feeds including for the species of eel,
black tiger shrimp, fresh water prawn, kuruma prawn, tilapia, tilapia aurea, pearch, milkfish, bream, mullet,
were compared either determined by NIR method or by the official CNS method. A partial least square
regression analysis indicate that the correlation (r) values of the two methods were 0.997, 0.984, 0.929, 0.909
and 0.932 for crude protein, lipid, moisture, ash and crude fiber respectively. Those data suggest that the NIR
method may be applied in monitoring crude protein and lipid contents of aquatic feeds.

Key words: Near-infrared reflactance spectroscopy (NIR), Fish feed, Proximate composition
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