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Abstract

Purpose: This study analyzed and compared the physico-chemical and affective properties between mackerels cooked by an electric pan
and under superheated steam. Methods: Mackerel were cooked by an electric pan (95°C) for 10 min and mackerel cooked under
superheated steam (250°C) for 5 min to be internal temperatures of 75+5°C and tests to measure proximate composition, color values,
texture profiles, microorganism counts and sensory acceptance were performed. Results: The moisture contents were 60.30% and
73.81% in mackerels cooked by electric pan and under superheated steam, respectively. The rate of weight loss in mackerel cooked by
electric pan was 39%, whereas it was 29% in mackerel cooked under superheated steam. Mackerel cooked under superheated steam
exhibited more yellowness, higher springiness, cohesiveness, gumminess, chewiness, and resilience with more acceptable preferences
(appearance, odor, taste, and texture) compared to the mackerel cooked by electric pan. Conclusion: The application of superheated
steam technology to fish products could reduce the cooking time and nutritional loss. Also, it could produce highly preferred fish
products compared to that prepared by conventional electric pan.
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Table 1, The weight losses in mackerel cooked by different
cooking methods

Samples Weight loss (%)
mp" 39.38+0.997*
MSS? 29.28+0.60°

D MP: mackerel cooked on the electric pan.

? MSS: mackerel cooked under superheated steam.

* Values are mean+SD.

? Values with different lowercase superscripts in the column are
significant different by #-test (p<0.05).
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Table 3, The color values in mackerel cooked by different
cooking methods

Samples LY a’ b’
Mp" 45.66+0.05%""  -1.40+£0.01° 8.36+0.04"
MSS? 64.18+0.01° 1.04+0.01° 16.45+0.03°

MP: mackerel cooked on the electric pan.

MSS: mackerel cooked under superheated steam.

L-value: lightness, white 100 < 0 black.

a-value: +redness < -greenness.

b-value: +yellowness <> -bluenss.

Values are mean+SD.

Values with different lowercase superscripts in the column are
significant different by #-test (p<0.05).
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3
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7

Table 2, The proximate composition in mackerel cooked by different cooking methods

Samples Moisture Ash Crude protein Carbohydrate Crude fat
(%) (%) (%) (%) (%)
Raw" 75.06 1.48 21.83 0.18 2.55
MP” 60.30+1.60"* 1.88+0.04° 25.66+0.65" 0.05+0.01° 9.27+0.54°
Mss? 73.81+1.42° 1.660.17° 25.87+3.77" 0.24+0.06 221026

" Raw: uncooked mackerel.

? MP: mackerel cooked on the electric pan.

? MSS: mackerel cooked under superheated steam.
Y Values are meanSD.

* Values with different lowercase superscripts in the column are significant different by z-test (p<0.05).
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Table 4, The texture profiles in mackerel cooked by different cooking methods

Hardness Springness Cohesiveness Gumminess Chewiness Resilience
Samples
(g.sec) (g.sec) (g.sec) (g.sec) (g.sec) (g.sec)
Mmp" 23,731.78+1,256.00°* 0.62+0.03" 0.50+0.02° 1,1907.75+892.75 7,415.844576.79" 0.14+0.01°*
MSS? 3,1829.22+2,400.55° 0.64+0.04° 0.54+0.01° 1,7109.77£1,812.24°  11,096.33+1,236.65"°  0.17+0.01°

Y MP: mackerel cooked on the electric pan.
? MSS: mackerel cooked under superheated steam.
¥ Values are mean+SD.

» Values with different lowercase superscripts in the column are significant different by #-test (p<0.05).
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Table 56, The microorganism counts in mackerel cooked by
different cooking methods

Samples General bacteria  Coliform group Salmonella
(CFU/g) (2) (2)
mp" 1.73x10° N.D. N.D.
Mss? 1.13x10° N.D. N.D.

Y MP: mackerel cooked on the electric pan.
? MSS: mackerel cooked under superheated steam.
¥ N.D.: not detected.
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Table 6, Sensory characteristics in mackerel cooked by different
cooking methods

Samples  Appearance Odor Taste Texture
MP”  2.85£1.507™ 2.60+1.50° 4.20+1.54° 2.80+1.54°
MSS?  540+1.23°  5.70+1.08° 4.90+1.51° 6.00+0.97°

D MP: mackerel cooked on the electric pan.

? MSS: mackerel cooked under superheated steam.

¥ Values are meantSD.

Y Values with different lowercase superscripts in the column are
significant different by #-test (p<0.05).
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