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Low temperature vacuum drying heat transfer characteristics of Korean raw oysters
Kyung-gun Kim' - Chi-sung Song® - Se-hyun Choi® - Seo-Yeon Lee' - Soo-Beom Mun’
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Abstract: Oysters are rich in nutrients with good flavor, and disease prevention is required in both the East and the West for
high-quality seafood. The best way to store and transport mass-produced oysters is using dry techniques. Using both hot and
frozen drying technologies to obtain a perfectly dried oyster often destroys much of the flavor and nutrients found with the
oyster meat. This study uses a low temperature vacuum drying technology to investigate the final weight ratio of wild and
farmed dried oysters. Additionally, the heat transfer characteristics of steamed oysters are discussed in this paper.
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Table 1: Export of Korean oyster
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(Unit : kg, USD)

2012Y 2013Y 2014Y
Weight Amount Weight Amount Weight Amount
Total production| 687,568,322 2,151,950,602 227,436,209 685,274,807 231,411,177 647,853,664
Total export 9,858,783 70,163,462 3,465,173 23,313,501 3,869,215 25,800,205
Export ratio 1.4 % 33 % 1.5 % 34 % 0.1 % 2.0 %
Japan 4,867,011 29,974,510 2,278,622 13,808,604 2,294,841 14,211,059
USA 2,535,542 15,255,005 385,770 2,340,043 646,953 4,254,501
Hong Kong 868,321 12,650,231 262,180 3,557,668 234,617 2,662,702
Singapore 182,916 2,835,544 41,226 548,756 42,008 599,665
Malaysia 244,445 2,147,501 119,932 894,393 119,645 1,197,081
China 311,620 1,759,702 107,585 654,702 82,995 476,523
Taiwan 232,252 1,145,651 84,617 331,330 280,616 1,201,188
UK 124,473 982,271 47,113 365,956 54,610 439,055
Canada 93,431 872,147 13,608 61,740 11,946 110,000
Thailand 111,760 547,593 31,875 120,050 38,000 161,228
New Zealand 60,000 444,300 - - 20,000 157,250
Netherlands 72,050 331,700 30,780 143,750 5,400 24,325
Australia 30,915 288,001 20,715 195,601 - -
Norway 30,000 228,200 - - - -
Mexico 19,425 204,536 8,400 85,55 8,190 83,628
France 28,247 198,577 9,073 80,970 20,744 165,260
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Table 2: Nutritional analysis results of Korean oyster by KFDA [5]

Symbol|  Nutrient Unit | Raw | Dried Explanation

Moi Moisture g 83.5 81.4 —

Eng Calory kcal | 73.0 87.0 -

Na Sodium mg | N/A | 378.0 Significant action for physiological function
Vit-A Vita-A RE | 11.0 | 176.0 Damage of skin and hair is occurred in case of lack
K Kalium mg | N/A | 162.0 Significant action for physiological function

P Nucleolus mg | 115.0 | 108.0 Included in bone

Ca Calcium mg | 75.0 37.0 For strong bone

Pro Protein g 9.2 14.7 Proteins are essential nutrients for the human body
Nia Niacin mg 4.2 4.8 Niacin is one of vit-B, it’s good for fresh skin
Fe Iron mg 1.3 33 Silver-white color element

Fat Fat 2.6 2.7 Energy source storaged in skin, muscle and liver
Ash Ash g 24 1.2 Remained material after burning of organic material
Thia Thiamine mg | 0.22 0.65 Complex of Vit-Bl and alicin

Ribf | Riboflavin | mg | 0.33 0.09 Significant action for physiological function of metabolism
Car | Carbohydrate | g 23 0.0 One of thw three major nurients, caused by photosynthesis
Vit-C Vit-C mg 4.0 0.0 Occurrence of scurvy is occurred in case of lack
Tdf . fotal g 0.0 N/A Food for survival of animal

dietary fiber

RE Retinol ug 11.0 N/A Prevention of skin aging

Ile Isoleucine mg | 3240 | N/A L-isoleucine component from protein

Leu Leucine mg | 674.0 | N/A White crystal of amino acid

Lys Ricin mg | 669.0 | N/A Alkalinity amino acid in albumin and gelatin
Met | Methiodide | mg | 278.0 | N/A Indispensable amino acid with sulphur component
Cys Cysteine mg | 53.0 N/A Good for treatment of heavy metals

Phe |Phenylalanine| mg | 389.0 | N/A Indispensable amino acid in egg and milk

Tyr Throsine mg | 388.0 | N/A Aromatic amino acid for protein

Thr Threonin mg | 487.0 | N/A Metable indispensable amino acid good for forage
Trp Trypophan | mg | 35.0 N/A Metable indispensable amino acid good for growth
Val Valine mg | 390.0 | N/A Metable indispensable amino acid in vegetable protein
His Histidin mg | 424.0 | N/A Component in alkalinity amino acid and hemoglobin
Arg Argir.mlo- mg | 651.0 | N/A One of alkalinity amino acid in protein

succinic

Ala Ajanine mg | 681.0 | N/A Alpaca amino acid in protein

Asp | Aspartic acid | mg | 953.0 | N/A Succinic anhydride with amino group

Glu |Glutamic acid| mg |1341.0| N/A Alpaca amino acid in vegetable protein

Gly Glycine mg | 593.0 | N/A Sweet taste and colorlessness amino acid

Pro. Proline mg | 502.0 | N/A Amino acid from hydrosis of protein

Ser Serin mg | 497.0 | N/A Feassible compose amino acid in human body
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(a) Wild oyster
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Figure 3. Wild and farming oyster according to the change
of moisture content ratio
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Figure 5: Weight reduction behavior during vacuum dry
(Wild oyster, Tu, = 507T)
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Table 4: Final weight ratio of wild oyster meat and broth

HW 40C 50C 60C
Temp(C) | Meat ‘ Broth | Meat | Broth | Meat | Broth
Raw oyster 100% 100% 100%
Seperation |70.0% |30.0% | 70.7% | 29.3% | 73.5% | 26.5%

after 154 194 55.4% 56.0%
Steaming
after Drying |17.8% | 2.7% |16.6% | 2.8% |16.6% | 3.4%
Total final 4 5o, 19.4% 20.0%
weight ratio
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Table 5: Comparison of nutritional components of the vacuum dried oyster to the others

) Vacuum Dried wild oyster Vacuum Dried farmed oyster )
. . Cookin . . . . . . Semi
Nutrient | Unit | Raw 40C | 50C | 60T 40°C 50C 60C :
g ) . .| Mean . ) ) Mean | -dried
No. Heating | Heating |Heating Heating | Heating | Heating
Institute KFDA|KFDA | KFDA | KFDA |[KFDA| - KFDA | KFDA | KFDA - KFDA
Origin Korea | Korea | Taean | Taean | Taean - [TongyeongTongyeongTongyeong - China
1 Calory kcal | 73 137 | 368.0 | 382.7 | 380.1 | 376.9 | 356.9 386.4 389.3 377.5 263.6
2 (Carbohydrate, % 23 7.8 523 522 524 | 523 35.1 40.2 40.0 384 47.0
3 Cmd'e % 92 | 141 28.0 29.3 289 | 28.7 39.5 41.1 373 39.3 9.0
protein
4 Crude fat | % 2.6 4.9 52 6.3 6.1 59 6.5 6.8 8.9 7.4 44
5 Soidum mg - 422 | 512.8 | 575.1 | 540.4 | 542.8 | 521.4 461.8 666.8 550.0 | 1067.1
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