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Changes of Protein Composition and Muscle Tissues
in Top Shell Meat during Frozen Storage

Dae-Jin Song’, Chang-Yong Kim and Hwan-Joon Park
Dept. of Food Science and Technology, Cheju National University, Chefu 690-756, Korea

Abstract

To investigate the quality changes during frozen storage, top shell, Omphalius pfeifferi capenteri, was stored
at - 18°C, - 25°Cand - 30° C immediately after shelling and water holding capacity, protein composition and
histological features were examined with the lapsed period of the storage. During the storage period, amount
of free drip was increased with higher frozen temperature and longer frozen period, but with the longer
storage period, the lower water holding capacity was observed. The extractability and composition of muscle
protein, sarcoplasmic protein and stroma protein were rather stable regardless of frozen temperature and
frozen storage period. However, the extractability of myofibrillar protein was decreased with higher frozen
temperature and longer frozen storage period. On the changes of muscle tissue structure, fellowing points
were observed. 1) In the muscle tissue structure of fresh sample, fine muscle fiber was dlosely distributed all
over the tissue regardless of cross and fongitudinal section. 2) In tissue structure under frozen state, it was
abserved that ice crystals apparently grew with the higher storage temperature. Empty spaces between muscle
bundles which were formed by aggregation of muscle fiber were observed after 3 months storage at —~18°C. 3)
Tissue structure in thawed state was restored satisfactorily after 1 month storage regardiess of storage
temperature. After 3 months storage at - 30° C, muscle tissue was well restored, but at — 18°C, empty spaces

were apparent due to incomplete restoration.
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Fig. 2. Changes of the amount of free drip released from top
shell muscle when thawed after frozen storage.
The symbals are the same as described in Jegend to
Fig. 1.
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Fig. 3. Changes of water holding capacity in top shell mu-
scle during frozen storage.
The symbols are the same as described in legend to
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Variation of protein composition in top shell muscle during frozen storage

fmg N/g muscie)

Protein composition

Temperature stored * C)

Sample stored

Sarcoplasmic Myofibrillar Alkali soluble Stroma

Fresh 700360 5.8(30) (28) 1.4(6}

O month 6.8(35) 5903 2427) 1.3(7)

18°C 6.6(35) 6.0032) 5.0¢{26}) 147

1 month -25°C 6.7(35) 58031 51427} 1447

-30°¢C £.71(35) 60031 5.3127) 147

-18°C 6.4(34) 4.4(29) 5.7(30) A7)

2 months -25°C 6.5{35) 5.6130) 5.2(28) 1.3

-30°C 6.8(35) 5.7(30) 5.3(28) 1.4(7}

-18°C 9 (30 4.1(23) 6.4{36) i.4(8)

3 months -25°C 0(34) 4.927) 5.7(32) 1.3(7

-30°C 4 (34) 5.3(28) 0.0031 1.4(7)

18°C 6.5(34) 4.8(25) 6.5 (34) 1.4(7)

6 months 25°C 6 3134) 5.1(27) 5903 1.5(8)
30 C 5(34) 55029 1.4(

57030

* Numbers in parentheses represent pf_rcemage for total nitrogen

f:g 4 Mlcrographs of muscle tissues of fresh top shell.

Photographs were taken by using a light microscope. Photo A shows the cross-sectioned fiber of the epidermal part ; photo
8 shows the longitudinal-sectioned fiber of the inner part. Fibers in the photos reveal typical morphology of the smooth

muscle in top shell foot meat. Scale line is 100um.
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Fig. 5. Histological changes in muscle tissues of top shell after frozen storage for one month,
Photographs were taken by using a light microscope after frozen storage for one manth at —18°C(A), - 25°CBland - 30
°C{C). The tissue structures show that the growth of ice crystals are bigger with the increase of the storage temperatures

(phote A and BY. Scale line is 100um.
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Fig. 6, Histological changes in muscle tissues of thawed top shelf after storage for one month.
Photographs show histological changes in muscle tissues of thawed top shell after storage for one month at - 18" C(A),
25°C(Byand - 30° C(C) by using a light microscope. Photographs show that tissue structures are restored satisfactorily after
storage for one month regardiess of storage temperatures. Scale tine is 100um.

Fig. 7. Histological changes in muscle tissues of top shell after storage for three months. .
Photographs were taken by using a light microscope after frozen storage for three months at - 18" C(A), —25.°C(Bj and -
30°C(C). Muscle bundles are formed by aggregation of muscle fibers and thereby empty spaces are ohserved after three
months storage at —18 °C(A) than - 25°C(B)and - 30°C(C). Scale line is 100urm.
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Fig. 8. Histological changes in muscle fissues of thawed top shell after storage for three months.
Photographs show muscle tissues of thawed top shell after storage for three months at - 18°C{A), - 25°C(B) and —-30°C({O)
by using 2 light microscope. After three months storage at - 30°C(C), muscle tissues are well restared, while at — 18°Ci{A),
empty spaces are apparent due to uncompleted restoration. Scale line is T00um.
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