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Scorch and Color Change of Beef Surface During Freeze Drying
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model shown in eq.1)
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Table 1 Summarized Munse!l colorimetry data for raw beef, dry with no scorch and difference
in the two.
Raw beef Dry beef* Difference**
H, Vr (o7 Hp Vo Cy 4H, 4V, 4C,
Average*** 6.8R 4.3 8.7 0.7YR 6.3 7.4 3.9 2.0 =13
Standard deviation 0.61 0.27 0.55 0.61 0.37% 0.66 0.49 0.27 0.55

95% confidence limit (5.6, 8.0) (3.7, 4.8) (7.6, 9.8) (—0.5, 1.9) (6.0, 6.5) (6.1, 8.7)

(3.0, 4.9 (1.5, 2.5) (—2.4, —0.2)

* Data for the sample bottom maintained at constant temperature —15.0°C.

** JH., 4V and 4C, are defined by the equation 5.
**x  Average of the 29 beef samples.
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Notation

: temperature [°C)

: drying time [hr]

: correlation coefficient [—]
: Munsell hue [—]

: Munsell value [—]

: Munsell chroma [—]

B O) o e

: color difference [—]
subscripts

: bottom

>

e : equilibrium
7 ¢ initial

7 :raw beef
s :surface

(RTREZ RS2 5 A16H - ERIIRAEFIS34E 3 A31H)
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Summary

The scorching characteristics of beef surface
during a freeze drying process were obtained
correlating with the surface temperature and
drying time. Color change of the beef sample
surface was measured by comparing visually with
standard color chart and expressed according to
the Munsell renotation system specification.

The results obtained from thesz experiments
are summarized as follows.

1. At surface temperature range between 45—
130°C, the observed change in Muncell hue, value
and chroma of the beef surface was as shown in
Fig. 2-(a), (b) and (c), respectively.

2. A stage at equilibrium where no further

change in surface color detected was found after
the drying time had elapsed for about 30 hours.
The relation between the equilibrium color (E.C.)
of dry beef surface and the surface temperature
was shown in Fig. 4. Regression lines in Fig. 4
were formulated in the forms indicated by equa-
tions (4-1) to (4-3).

3. The E.C. was related to surface tempera-
ture and surface color data of the raw beef in the
form indicated by equation (8). This equation
might be useful in estimating the degree of scorch
and to set a corresponding condition of drying

temperature.



