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FOREWORD

A cooperative program between the Food Laboratory and

the Pioneering Research Laboratory was begun in the fall of 1969.
The FL representatives were Dr, Maxwell C, Brockmann and
Mr, John Swift; the PRL representatives were those whose names
appear as authors on the present report. The work now being
described was completed in 1970, and the present report is being
prepared from research records and from an informal report
written at that time.
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ABSTRACT

Freeze-drying curves for small sticks of beef are pre-
sented and it was found that in many cases the specimen weight
was accurately represented by a quadratic function of the time,
In many runs the drying was interrupted and the cross-section
of the ice core was measured, after which freeze-drying was
completed. A graph showing ice-core diameter versus percent
of water (including ice) remaining in the specimen is given,
showing that the ice core does not disappear until the water con=-
tent has been reduced to about 1% of the original weight (about
4% of the dry weight). It is therefore impractical to stop the
freeze-drying process at a higher water content in order to per-
mit compression without crumbling, The required moisturec
could be left in the meat but it will not be uniformly distributed;
the wet core will affect product quality adversely.
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Fig. 2. Freeze-drying curves for beef
specimens 1 and 26, showing how
data may be represented by parabolas.
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Fig. 3. Graphs showing that the derivative

dm/dt is a linear function of time,
for beef specimens 1 and 26.
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Fig. 4. Diameters of ice cores of beef
specimens as a function of water
(including ice) content.
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Table 2,

Shrinkage during freeze-drying

Specimen 1 2 26
Wall T, °C 65 65 65-97.
a, cm before 1.270 1.308 1.300
after 1.214 1.251 1.171
with grain
% change =441 -k,.36 -9.92
b, cm before 1.270 1.339 1.302
after 1.161 1.198 1.167
across grain % change -8.58 -10.53 -10.37
c, cm before 2.573 2.604 2.549
after 2.413 2477 2.354
ROTOMR GERIR |, gt ] 6,00 -4.88 ~7.65
volume before L.150 L.561 L.31h
after 3.401 z.T12 3,217
em® % change [-18.05 -18.61 -25.43
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Fig. 5. Freeze-drying curve for specimen 2,
showing that the data may be repre-
sented by two parabolas.
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Fig. 6. Graph showing that two straight lines,
rather than a single line, are required
to represent dm/dt of specimen 2.
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