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Studies on Freezing of Shellfish

4. Quality Changes of Abalone, Haliotis diversicolor japonica,
by the Freezing Storage Temperatare

Dae- jin SoNG - Jin—hwan Ha and Soo- hyun KiM

(Department of Food Science and Technology, College of Natural Sciences and Engineering)

To obtain the basic data for utilizing abalone, Haliotis diversicolor japonica
more effectively the gquality changes as pH, drip, water holding capacity (WHC),
texture, color difference and histological observation in shelled and frozen products
during storage were .carried out.

It was noticed that the pH of frozen products (-10C and -35C) were not
changed markedly, thaw exudate (drip) and volatile basic nitrogen (VBN) were
slightly increased as the storing period prolonged but fairly good freshness was
maintained until 3 months in the storage of -35°C. The water holding capacity for
all frozen products were steadily decreased to show 10% and 7% down at -10°C
and -35 C respectively with 3 months storage on the base of raw materials. With
all frozen products it was observed that hardness was increased up until the |
month storage period and then suddenly dropped while toughness was decreased
steadily. No significant changes in cohesiveness with the -10 °C storage were
observed but with -35°C, it was dropped rapidly after 2 months storage while
elasticity was not changed markedly for all frozen products. The color difference
expressed as 1 value was not changed markedly while the [, value was decreased
steadily. The b and 4E value were increased continually as the frozen period was
extended. It was confirmed that both the growth of ice crystal and aggregates
of muscle bundle were prominent at the higher storage temperature in histological
observation.
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Table 1. Conditions employed for texture profiles
of abalone using the Instron texturometer

Sample size lem X 1cem

9% deformation 70
Crosshead speed (cu/r.nin_) 5
Chart speed (em/min,) 10
Number of bite 2
Load (kg) 20
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Table 2. Changes in moisutre content, drip and pH of abalone during storage at -10C and -35C

Days in -10c

storage Moisture Drip

Content (%) (%)

-357T

Moisture Drip
Content (%) (%)

0 77.4 -
30 77.2 7.9
60 76.8 11.4
90 76,5 13,2

5.9
5.9
6.1
5.9

77.4 - 5.9
77.1 6.2 5.9
76.5 7.3 6.1
76.1 8.9 6.0
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1. Changes in volatile basic nitrogen (VBN)

of abalone during storage at -10°C and -35C.
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2. Changes in thaw exndate (drip) and water
holding capacity of abalone during storage
at -10°C and -35C.
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Table 3. Changes of hardness, toughmess, cohesiveness and elasticity of abalone during storage at
-10°C and -35°C
Days in -10c -3 T
storage H T Co E H T Co E
0 21.5+09 6.3 +04 02340.01 0904002

30 234 +21 43 +01 0254002 0864002 276+18 62405 032 +002 0874004
60 14.54+09 45 +02 0224002 088+00t 168406 52405 0,16 +0.00 0914002
90 124+1.3 30+04 0.24+002 086+003 78+02 21403 0.18 +0.01 0.89+0.02
H: hardness, T: toughness, Co: cohesiveness, E: elasticity
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Table 4., Changes of color difference of abalone during storage at -10°C and -35C

, -10 ¢ -3¢
Days in storage
L a b 4E L a b JE
0 58.1 -2.2 2.1 38.6 ]
30 53.4 -4.4 3.5 43.6 52.5 -2.8 7.4 44.8
60 51.5 -2.8 9.7 46,3 52.3 -3.3 9.5 45,1
30 48 .5 -2.4 11.3 49 4 50.4 -3.1 10,7 47,5
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Histological changes of adductor muscle tissue of abalone which had been

stored in frozen state at -10°C and —35°C for 3 months.

Fig. 1.

Cross section of adductor muscle of abalcne in frozen state at —357(x45).

Showing extracellular freezing and the presents of many small ice crystais.

Fig. 2.

Fig. 3.

Cross section of adductor muscle of abalone in frozen state at ~10°C

Cross section of fresh adductor muscle of abalone (x45).

(x45).

Showing the deerease in number of small ice crystals and growth in size

as long bar shape.
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