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Abstract

Two sinking fish feeds with oil-enforced recipe were manufactured by twin-screw extrusion: gummed and
non-gummed feeds. The physical properties of extruded fish feeds were analyzed to evaluate the effect of
gum on extrusion process and compared with those of two commercialized pellet feeds. Gummed feed had
more pores than non-gummed one. Especially, the micrograph of extruded feed with gum showed circle-shap-
ed pores, whereas those of two pelleted feeds showed cracked pores. The extruded feed with gum had very
high mass transfer coefficient and was as soft as pelleted feeds.
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Table 1. Composition of the experimental fish feed

Ingredient %

Fish meal 56.0
Defatted soybean meal 7.0
Cormn gluten 5.0
Wheat middling 15.0
Yeast 6.0
Vitamin mixture 0.8
Mineral mixture 0.8
Beef oil 53
Fish oil 4.0
Sodium alginate 0.1

Total 100.0
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o§7] A, J: mass flux (kg-water/min kg-dry matter)
k: mass transfer coefficient (1/min)
C: mass concentration (kg-water/kg-dry matter)
Coo: maximum water absorption capacity (kg
water/kg-dry matter)
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Table 2. Operating conditions for the extrusion of fish
feed

Feed rate (kg/hr) 30
Water Feeding (l/hr) 15
Screw speed (rpm) 255
Barrel temperature ("C)
Section 1 108
Section 2 109
Section 3 130
Section 4 135
Section 5 140
Section 6 148
Section 7 25
Section 8 25
Extrusion temperature ("C) 115

Extrusion pressure (bar) 7
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Fig. 1. Scanning electron micrographs of fish feeds: (a) the extrudate without gum, (b) the extrudate with gum, (c)
the pelleted feed from A company and (d) the pelleted feed from B company.
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Fig. 2. Water absorption capacity of different fish fe-

eds. M—M: extrudate without gum, €—@: extrudate
with gum, A—a: pellet A, C—{1: pellet B.

Table 3. Mass transfer coefficient and maximom wat-
er absorption capacity of different fish feeds

Maximum water

Mass transfer . .
absorption capacity

Fish feed coefficient . .
(1/min) (wet basis moisture
content, %)
Extrudate without 0.521 30.0
gum
Extrudate with 0.506 294
gum
Pelleted feed A 0.176 71.7
Pelleted feed B 0.257 66.4
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Fig. 3. Variation of hardness of different fish feeds

when submerged. M—M: extrudate without gum, ¢—@:

extrudate with gum, A—a: pellet A, T pellet B.
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Fig. 4. Variation of density of different fish feeds
when submerged. —M: extrudate without gum, ¢—@:
extrudate with gum, A—aA: pellet A, T peliet B.
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