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Summary
Size and shape of ice crystals in frozen food materials are very important because they affect not only quality of
frozen foods but also the viability of industrial processing such as freeze-drying or freeze concentration. In this
study, 30 %wt sucrose solution is used as test samples. For examining the effect of stabilizers, pectine and
xantan gum is added to the sucrose solution. They are frozen on the cold stage of microscope to be observed
their growing ice crystals under the circumstance of —10 “C. Their size and shape are measured and
quantitatively evaluated by applying fractal analysis. Ice crystal of complicated shape has large fractal
dimension, and vice versa. It successfully categorized the ice crystals into two groups; one is a group of large
size and complicated shape, and the other is a group of small size and plain shape. The critical crystal size
between the two groups is found to become larger with increasing holding time. It suggests a phenomenological
model for metamorphoses process of ice crystals. Further, it is indicated that xantan gum is able to suppress the

smoothing of ice crystals.
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Fig.l Images from light microscope during storage at —10°C for A) 30%wt sucrose solution, B) 30%wt

sucrose solution containing 0.5%wt xanthan gum, C) 30%wt sucrose solution containing 0.5%wt pectin.
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Fig2 A model of metamorphoses process of ice for ice crystals in 30%wt sucrose solution
crystals in sucrose solution. _ after the frozen storage of 2 minutes.

=310



302

B, RETLRDOENE. 200, FhFfh
DEBBICHN D7 F 7 Z VKT dy OkiG&RD
REWES), d CKERD/NSWES) NES
TEHHbDEL, 4, d, ZRDI=. TORKER,
d DL d LV EICKEWHEERLE. T2
B, RERKREGRIT/D S 2KEE L SR
BELTWD LWz S,

33 777 FNRITEOEL

05%wt X% &% HAAD 30%wt R
2 —ABRDO—10CIZHBIT HRFEFO X, InS
7y h#F Figd (TR L. (REFERR N3
HIPEST, SELF X OKREVFEBOERD
BEAEFBIIML, Fhdids-> TV ERS
| KOERIES<HRAAR OGN, Z R
X, SERN-2TORIE CHRTE .

g 3 3 = =
85 -
75 |
65
55 |

InS (S[um’])

>
in

25 ° : : -
In X (X [um)])

Fig.4 Relationship between In S and In X for ice
crystals in  30%wt sucrose solution
containing 0.5 %wt xanthan gum after the
frozen storage of 5, 30, 60, 120 minutes;
storage time 5 minutes([]), 60 minutes( ),
270 minutes(O).
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Fig.5 Time dependent change of fractal dimension
dy and d&, during the frozen storage; d,
,d,® for 30%wt sucrose solution, d,2\,
d, Afor 30%wt sucrose solution containing
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sucrose solution containing 0.5%wt pectin.
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Fig.6 Time dependent change of refracting point
In Xz during the frozen storage; 30%wt
sucrose solution( < ), 30%wt sucrose
solution containing 0.5%wt xanthan gum(A\),
30%wt sucrose solution containing 0.5%wt
pectin(QO).
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