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Fig. 1 Sampling number and percentage of the
body weight distribution of cobia.
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Table 1 Proximate composition of experimental cobia

Body weight (g) n Moisture (%) Ash (%) Protein (%) Lipid (%)
2880~4000 10 71.10+£2.35 1.29+0.04 19.54+0.36 8.28+2.22
4000~5500 13 69.37+1.49 1.27+£0.04 19.29+0.46 10.26+1.78
5500~7000 20 66.87+2.78 1.22+0.10 19.02+0.71 13.60+3.33
7000~8340 6 66.70+£2.07 1.19+0.04 19.22+0.58 13.79+2.23
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Fig. 3 Regressions of body weight, fork length, and total body electrical conductivity (TOBEC) for cobia.
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Fig. 4 Regressions of moisture, protein, and Lean body mass (LBM) contents and total body electrical conductivity
(TOBEC) for cobia.
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Fig. 5 Regressions of lipid and ash contents, and total body electrical conductivity (TOBEC) for cobia.
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Fig. 6 Regression of the lipid and moisture contents for cobia.
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Table 2 Predicted equation of cobia for body proximate composition

Predicting equation

LBM =-1310.952 + 0.418 W'+ 35.353 L + 0.763 TOBEC

Moisture =-1051.417 + 0.284 W + 28.598 L + 0.710 TOBEC

Protein =-132.426 + 0.146 W + 3.469 L + 0.078 TOBEC

Lipid = 1310.960 + 0.582 W - 35.353 L - 0.763 TOBEC
Ash =-35.920 + 0.006 W + 0.803 L + 0.005 TOBEC

R? F value**
0.983 894.8
0.981 731.6
0.984 881.5
0.784 50.9
0.941 225.5

*W = body weight, L = fork length.
**F (0.95; 3, 42) = 8.59

Table 3 Results of the paired t-test on individual body measurements, and observed (O) and predicted (P) moisture
and lipid contents for cobia from the validation set used to evaluate the predictive equations developed in the

present study

W(egi()ght Lfcnrﬁgh TOBEC . Moisture (%) R _ Lipid (%) g
5510 74 1330.6 66.8 67.9 13.4 11.9
6610 78 1836.7 69.0 68.3 10.9 11.8
7370 77 2061.6 66.4 65.6 14.8 15.1
7140 80 1814.8 67.5 66.2 12.7 14.1
5520 76 1420.6 71.3 70.2 8.4 9.3
5300 73 1321.6 69.9 68.6 9.9 11.1

Results of paired t-test

Mean difference -0.658 0.540
SE 0.175 0.280
SD 0.884 1.057
t 1.824 -1.251
p value 0.128 0.266

*Values were predicted by the following equations:
Moisture (g)

-1051.417 + 0.284 Body Weight + 28.598 Fork Length + 0.710 TOBEC

Lipid (g) = 1310.960 + 0.582 Body Weight - 35.353 Fork Length - 0.763 TOBEC

Moisture (%) = [Moisture (g) / Body Weight (g)] x 100
Lipid (%) = Lipid (g) / Body Weight (g) x 100
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Table 4 Results of the paired t-test on individual body measurements, and observed (O) and predicted (P) moisture
and lipid contents for cobia from the validation set used to evaluate the predictive equations developed in the
present study

Weight Moisture (%) Lipid (%)
(8) o) P o) p*
5510 66.8 68.5 13.4 11.7
6610 69.0 67.8 10.9 12.5
7370 66.4 67.4 14.8 13.0
7140 67.5 67.5 12.7 12.9
5520 71.3 68.5 8.4 11.7
5300 69.9 68.7 9.9 11.5
Results of paired t-test
Mean difference -0.392 0.540
SE 0.672 1.067
SD 1.651 2.043
t 0.581 -0.648
p value 0.587 0.546
*Values were predicted by the following equation:
Moisture (g) = 0.636 Body Weight + 248.350
Moisture (%) = [Moisture (g) / Body Weight (g)] x 100
Lipid (%) = =1.172 x Moisture (%) + 91.836
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An Evaluation of Using the Total Body Electrical Conductivity to Estimate
the Proximate Composition of Cobia (Rachycentron canadum)

Wen-Cheng Wangl*, Hwei-Ling Yeh?®, Shu-Chen Liu' and Chuen-Herng Wu'
! Fisheries Research Institute, Division of Seafood Technology

?Keelung City Government, Ocean Bureau

ABSTRACT

The proximate composition of Cobia (Rachycentron canadum) varies greatly and is difficult to discern by
their appearance. In this study, a non-destructive electromagnetic (EM) scan method was applied to estimate the
proximate composition of cobia. The predictive equations were obtained to assess the index of quality.

Cobia, weighing 2880~8340 g, were scanned with an EM scan. The analytical results of the proximate
composition indicated that the moisture content decreased while lipid content increased as the body weight of
cobia increased. Results also showed a negative relationship between moisture and lipid contents (R*=0.965).
Ash and protein contents of cobia showed no significant differences with the body weight level in this study (p >
0.05).

The TOBEC (total body electrical conductivity) value, body weight, fork length, and proximate
composition were used to develop feasible predictive equations. The R? values of the equation for moisture, lean
body mass, ash, and protein were 0.981, 0.983, 0.941, and 0.984, respectively.

The R? value of the predictive equation for lipids was lower at 0.784. To evaluate the feasibility of the
equation by paired t-test, the body weight, fork length, and TOBEC value of moisture and lipid contents of six
new samples were checked by the predictive equation and experimental measurements. Results showed no
significant differences between them. It is feasible to use equations for non-destructive analysis to predict the

proximate composition of cobia.

Key words: cobia, Rachycentron canadum, non-destructive analysis, total body electrical conductivity,

lipid content, proximate composition.
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