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Cryo-grinding Characteristics of Frozen Fish Meat at
Different Temperature

Sang-Pill HONG, Seung-Yong YANG, Nam-Hyuk Lee and Dong-Soo KM
Korea Food Research Institute, 46-1 Baek hyun-dong, Kyonggi-do 463-420

Cryo-grinding process comprising hammer mill-shattering and colloid mill-grinding without refrigerant
was applied to sardine, pollack and squid muscle frozen at —20C, —40C and —80T, respectively and
its characteristics were investigated. Particle size distribution of shattered product was shown larger in
the order of squid, sardine and pollack and particle size of shattered product frozen at —80C was

shown smaller than those at

—40T. Image of shattered product depended on freezing temperatures and

fish species, suggesting particle size distribution or rheological properties can be dependent on fish
species or freezing temperature, Yield of cryo- grinded product was in the range of 52.5~62.5% and
Ca content of sardine or pollack product was 6~8 times higher than its fillet. Emulsion capacity of cryo-
grinded product was not decreased during processing.

Therefore, this method is thought to be applicable to fish processing, and preparation of fish paste

or powder.
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Mechanical characteristics and dimension of pulverator

Specification Hammer mill Mass colloider
Manufacture Korea Japan, Masuko Co, MKZA6-5
Main rotor 55KW, 7.5 HP, 60 HZ 3.7KW, 2 HP, 3 phase
r.p.m. 1,740 1,500
Grinder size 250 mm
Sieve size 8 mm, round type
Std. capacity 250 kg/hr 10~100 kg/hr
Weight 200 kg 100 kg
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Table 2. Inner temperature of shattered and grinded fish muscle frozen at various temperature and
evaluation of shattering feasibility
Freezing Pulverator Temperature of shattered muscle () Shattering
temperature Sardine Pollack Squid feasibility
-20¢ HM! -39 0< -20 not proper
MC -05 0< 0<

—40T HM -128 -6.0 -10.2 proper

MC -05 -02 -15 proper

—80TC HM —185 —-135 ~178 proper

MC -10 -04 -18 proper

" Hammer Mill, 2 Mass Colloider
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Fig. 2. Particle size and its cummulative distribution of sardine (A), pollack (B) and squid (C) muscle.
Particle size refers to the aperture size of the sieve on which particles retained.
Left part : Particle size distribution
Right Part : Cummulative distribution of particles
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Fig. 3. Image analysis of shattered sardine (A), pollack (B) and squid (C) muscle frozen at —407T and

~80C.
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Table 3. The proximate and mineral composition of fish fillet (F) and Mass colloider-grinded fish meat

(G)
Proximate composition (%) Minerals (mg%)
Crude Crude
Species Moisture  protein fat Ash Ca P Fe Mg
Sardine F. 6552 21.68 8.32 0.87 31 180 1.7 20
Sardine G. 6941 20.69 751 2.27 184 246 0.6 21
Pollack F. 7865 17.64 112 0.68 29 121 0.2 66
Pollack G.  81.08 16.22 1.20 1.98 247 265 0.2 21
Squid G. 7477 20.69 751 227 6 200 11 13
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Table 4. Emulsion capacity of shattered (HM) and grinded (MC) fish muscle frozen at at various
temperature

T e}:;gggtlﬁ re Pulverator Sardine Pollack Squid
Control 199.3 2258 240.6

—40C HM! 1945 185.0 2223

MC? 183.0 170.5 2213

-80T HM 198.3 1838 2338

MC 189.3 169.3 2384

' Hammer Mill, 2 Mass Colloider
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