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Development of the Processing Method of “Korimochi”,
A Freeze-dried Product of Waxy Rice.
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Summary

The “Korimochi” is a traditional Japanese frozen and dried waxy rice food-stuff which is made out of
door in winter, The production has been limited almost in our Nagano district in this century. Inthe present
time, the product is little commercialized and mostly used in the rural area, but is expected to have wider
potential uses in future,

In our previous works, we had developed a series of the processes which adopts the mechanical freeze-
drying method. It had been found, however, that the quality of the mechanically dried products had not
necessarily been reproducible as in the case of the conventional products by the weather freezing and drying
method.

The purpose of the present study was the establishment of the processing method. For the 16 selected
processing factors, through rice-cooking to final freeze-drying, the optimal conditions of the individual
factors were analyzed, step by step, by means of the factorial analyses,

Such processing conditions as soaking of the unfrozen rice cake in water for 24 hr, and thawing of the
frozen material in water for 3 hr accompanied with refreezing process were found to be effective to the
desirable reproducibility of the freeze-dried “korimochi” with hot water, The dried product could turn to
the similar original state of gelatinized soft rice cake, in a very few minutes,

The possiblly enlarged ice crystals accerated with the increased amount of water taken into the intermediate
products presumably contributed to make a kind of the finely cracked layer structures in the dried products,
which would promote the prompt penetration of hot water,

The possible retrogradation of the waxy rice starch was discussed in relation to the characteristic phenom-
enon of this product.

Thus, the new drying process of the cooked waxy rice cake using the mechanical freezing and freeze-drying
method was established by the present researches.

A proposed flow chart was illustrated in Figure 11,
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e l!“rcezing | e - 5 °C,24he
i R Tliawin g in Watel‘l 20015 °C, 3hr )
EEST Rlofreezing | oo =5, 240
|

i
WS Freeze-drying evre 24hr
]

| KB "Korimochi® (Dried Product) |

11 A proposed flowchart of “korimochi”. a
{reeze~dried waxy rice paste, processing.
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Summary

This paper describes condensation of water vapor and heat transfer from humid air to horizontal tubes and
local pressure drop in a bank, The bank used consists of fifteen rows of seven bare tubes of 15,6 mm o. d,
and 350 mm length, which are arranged in in-line with pitches 1,6 of the tube diameter in both transverse
and longitudinal directions against the air flow. The cooling tests with and without condensation of humid
air are performed in the range Re=1500—24000, and the results are compared with the previous report for
the staggered bank, Average values of Sherwood number of mass transfer in condensation S and Nusselt
number of convective heat transfer excluding condensation heat transfer Nus are correlated independently as

Sh/Sc0-36=0, 24 Re®63 —4. 0 and Nus/Pr0-36=0, 29 Re0.63 —4,0

and combination of these equations predicts the heat transfer rate for any given conditions of humidity and
temperatures. The former agrees with that predicted from the analogy between the mass transfer in conden-
sation and the heat transfer without condensation, i.e, single phase heat transfer, and the latter takes nearly
20 per cent higher value than that for the case without condensation, The functional form of these equations
is different from that of the staggered bank, i.e. the relations between Sh, Nu and Re are not linear in a
graph of logarithmic scale, These characteristics are explained by the variation of local characteristics for
successive rows in the bank,

The pressure drop in the bank is divided into three regions according to it’s characteristics, i.e. the
entrance, core and exit regions, Correlations of the pressure drop coefficient for each region with respect to
Re are presented graphically, The pressure drop is not affected by the presence of condensation as well as
for the staggered bank, and the coefficients for the entrance and exit regions are common in both tube arran—
gements, It is shown that the sum of local pressure drops for three regions predicts well the overall pressure
drop for a tube bank with different number of tube rows,

Unsteady and unsymmetrical features for flow pattern and pressure distributions around tubes are presented,
These features have never observed in the staggered bank, and they cause the difference in heat and mass
transfer characteristics between the tube arrangements, The distributions of velocity and turbulence intensity

in the maximum free cross sections in the bank are also presented graphically,
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