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Studies on the Extraction Rate of Oil from Sardine, Sardinops melanosticta
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The extraction ratio of oil using solvent from the muscle of sardine, Sardinops melanosticta, was
studied.

The results were critically evaluated in the light of the theory of oil diffusion in a porous solid
model. In addition the effect of temperature and moisture on the extraction rate was examined.

Sardine muscle was prepared in a manner to meet the conditions required by the diffusion theory
from Fick’s law.

The results of the model were well coincidenced to the theory derived from Fick’s law.

Diffusion constants at the direction to muscle fiber(D;) and at direction perpendicular to fiber(D;=
D,) when extracted at 45°C were 8.16X10-%cm?/sec and 4. 12X 10 %cm?/sec, respectivly.

The extraction rate was linearly propotional to absolute temperature(T) by eleventh power under
the constant condition of moisture contents and muscle size.

A comparison of the experiments with the highest(74.22%) and the lowest (32.42%) moisture
indicated that difference of 1% in moisture contents caused to change the slope(K) of the. extraction

curve 0.53X107%sec™! approximately.
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Fig.1. Cutting mzthod of fish muscle.
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Fig.3. Theoritical curves of equation(11).
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Fig.4. Extraction curves with varied size for
calculating diffusion coefficients.
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Fig.5. Relation between K and 1/L2(45°C).
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Fig.7. Effect of temperature on extraction rate.
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Symbols used in this article

C: concentration of oil at point # distance from
the origin(g/l)

Co: original uniform concentration in the slab
(g/1

C;: concentration of liquid solution into which
slab is immersed(g/!)

Dy, D,, Dj: diffusion constant(cm?/sec)

K: derived in Eq. (12) (sec™)

L,, L;, L;: length of muscle(em)

{: one-half the length of slab(cm)

¢: quantity of oil in a unit weight of solid at
t seconds after diffusion has started(g/0)

¢o: initial quantity of oil in the slab(g/l)

R: fraction of the total oil unextracted at the
end of time #(—)

t: time(sec, hours)

T: absolute temperature(°K)

0. temgperature at any point % in the slab(°C)

6o criginal uniform temperature in the slab(°C)
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0,: surface temperature to which slab is chan-
ged(°C)
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