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A Study on the Drying Heat Transfer Characteristics of the Korean QOyster

during the Low Temperature Vacuum Drying Process
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A Study on the Drying Heat Transfer Characteristics of the Korean QOyster

during the Low Temperature Vacuum Drying Process

SE-HYUN CHOI

Department of Marine System Engineering

of

Graduate School of Korea Maritime & Ocean University

Abstract

The oyster is rich in nutrients with good flavor and prefer both the East and the
West as a functional high-quality seafood for prevention of disease, so that it has
been popular all over the world for centuries. As the demands for the oyster have
been increasing, yields of the oyster have also been increased gradually at a time.
The best way to increase the case of storage capacity and convenience of trans-
portation of the mass-produced oysters is to dry. But there are many technical limi-
tations of drying to solve this problem in the world and especially in Korea. By the
hot or the frozen drying technology, the perfect dried oyster cannot be obtained be-
cause of the much destruction of the flavor and nutrients of the oyster meat's
weakness. In the present experiments, STVD-50 type low temperature vacuum dryer
was adapted as an experimental apparatus. The initial weight of vacuum drying materi-
als were fixed in 5 kg and the condition of heating temperature of circulating water in
low temperature vacuum dryer was maintained in 40, 50, 60C.

According to comparative experiment between wild and farmed oyster, the drying proc-
ess of the low temperature vacuum drying technology, the final weight ratio of dried oys-

ter and the heat transfer characteristics of steamed oysters are reported in this paper.
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Table 1.1 Recent exports results of Korean oyster

(&4 : ton, USD)

201344 20134 48 2014'4 4¥
=7 Z=ak o4 =ak o4 =af 2ol
S3 = 33 = - S3 = -
= A 687,568 | 2151950602 227436 | 685274807 231411 | 647853664
U= 4,867 | 29974510 2,278 | 13,808,604 2294 | 14211059
ol = 2,535 | 15,255,005 385 | 2,340,043 646 | 4,254,501
=23 868 | 12,650,231 262 | 3,557,668 234 | 2,662,702
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2F2{|O| A| OF 244 | 2,147,501 119 894,393 119 | 1,197,081
== 311 | 1,759,702 107 654,702 82 476,523
CHot 232 | 1145651 84 331,330 280 | 1,201,188
= 124 982,271 47 365,956 54 439,055
FHLFCH 93 872,147 13 61,740 11 110,000
Ej= 111 547,593 31 120,050 38 161,228
FAEHE 60 444,300 20 157,250
HEzt= 72 331,700 30 143,750 5 24,325
=F 30 288,001 20 195,601
L=90] 30 228,200
AR 19 204,536 8 85,550 8 83,628
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Table 1.3 Nutritional analysis results for the raw and the hot wind

drying oysters(suggested by KFDA)

ofof FUgE @ | ol T uE Az
Vit-A H| E}2I-A RE 11.0 176.0
P 0l mg 115.0 108.0
Ca ZE mg 75.0 37.0
Pro Thal &l g 9.2 14.7
Nia L}O|OFAl mg 4.2 4.8
Fe S| mg 1.3 3.3
Ash & g 24 1.2
Thia E|O} 2l mg 0.22 0.65
Ribf 2|2 E2tEl mg 0.33 0.09
Vit-C H|E}RI-C mg 4.0 0.0
RE 2 E|l= ug 11.0 N/A
Ile O|AEA mg 324.0 N/A
Leu L= mg 674.0 N/A
Lys 2t0[ Al mg 669.0 N/A
Met HE| G mg 278.0 N/A
Cys INES= kel mg 53.0 N/A
Phe olg e mg 389.0 N/A
Tyr E| 24 mg 388.0 N/A
Thr Egd mg 487.0 N/A
Trp EEET mg 35.0 N/A
Val 22| mg 390.0 N/A
His S| AE|E mg 424.0 N/A
Arg or27|71 mg 651.0 N/A
Ala 2yl mg 681.0 N/A
Asp OfALIZ EAt mg 953.0 N/A
Glu S 2B mg 1341.0 N/A
Gly =c| Al mg 593.0 N/A
Pro. zEg mg 502.0 N/A
Ser M2l mg 497.0 N/A
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(D Vacuum chamber @ Heating transfer box
@ Water vapor condenser @ Circulation fan
(® Water ring vacuum pump  ® Refrigerating machine
(@ Hot water circulation pump Electric heater

© Condensate tank @ Cooling water circulation pump

Fig. 2.1 Schematic diagram of experimental apparatus
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Photo. 2.1 Experimental apparatus
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Fig. 2.2 Calibration curve of No.l1 thermocouple
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Table 2.1 Experimental ranges and data number

(54 : 5kg 7])
JMEr2E
40.0°C 50.0°C 60.0°C H| 0
A=o| 2R/

ALt = A-1 A-2 A-3 S8dE Efet
%Al 2 B-1 B-2 B-3 Asde £9
Table 2.2 Experimental parameters
Parameter Range

Vacuum pressure

-640~-680 mmHg

Inlet temp.of heating water

40~60°C
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Photo.2.3 Steamed oyster on the drying plate for vacuum drying
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Table 3.1 Weight ratio of each steps for wild oyster

IS EHAE HET BTEE ok

40 °C 50 °C 60 °C
A2 B (%) 100 100 100 100.0
2 WS 2 DA (%) 70.0 70.7 73.5 714
HEE 2 2H (%) 54.1 55.4 56.0 55.2
A 2 ZH (%) 16.4 16.6 16.6 16.5
A7 S A (%) 2.7 2.8 34 2.9

Table 3.2 Weight ratio of each steps for farmed oyster

s YFLE

tacAY e [ we [ o] B2
A2 2H (%) 100 100 100 100
2 WS 2 DA (%) 91.1 93.6 89.6 91.4
HEE 2 2H (%) 77.3 734 80.5 77.0
A7 2 2H (%) 20.3 19.6 22.0 20.6
A S A (%) 1.7 2.5 1.7 1.9
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120

Total energy consumption, E kKwh

20 F

0.0
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8.0 r

6.0

40 f

1.20
D.N : A A
Material : Wild Oyster
Initial weight - 5.0 kg 1.00
P;, = 66 mmHg abs.

T,=40°C
O : Total Energy Cosum. 1 0.0
[J : Comsumption Power. '
1 0.80
1 0,40
/{( A 1 0.20
zs/ﬁ{
0.00

0 3 6 9 1215 18 21 24 27 30 33 36 39 42 45 48 51 b4 b¥ 60 63

Drving time, t hr

Fig. 3.1 Electric energy consumption during vacuum drying

(Wild oyster, Tpn = 407C)
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10,0

Total energy consumption, E kWh

20

0.0

80 f

60 |

D.N : A3

Material : Wild Oyster
Initial weight : 5.0 kg
Pix = 66 mmHg abs.
T,=60°%

O : Total Energy Cosum.

1 : Comsumption Power.

40 |

3 ] 9 12 15

18 21

24

2f 30 3 3B 3 42

Drying time, t hr

1.20

1 0.80

1 0.40

0.20

0.00

Comsumption Power, W kW

Fig. 3.2 Electric energy consumption during vacuum drying

(Wild oyster, Tpn = 60TC)
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1.20
140 (| D.N : B-1
§ Material : Farmed Oyster
X Initial weight @ 5.0 kg {1.00
W 120 [\ p. =66 mmHg abs.
c Ty=40°C
-_,% 0o L| O Total Energy Cosum. { —
o : . : i
e 1 : Comsumption Power.
=
z
80 r
3 ] 0.60
>
=
© 6.0}
=
b } 0.0
2 40
O =
|_
1 0.20
20 F ]
0.0 0.00

0 36 912118212427 3033363942 4548 b1 b4 b7 6063 6569 72

Drying time, t hr

Fig. 3.3 Electric energy consumption during vacuum drying

(Farmed oyster, Thn = 40T)
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12.0 1.20
D.N : B3
§ Material : Farmed Oyster
X 00 || Initial weight @ 5.0 kg {1.00
L P;x = 66 mmHg abs.
g‘ Ty = 60°C
£ 80| O : Total Engrgy Cosum. | o0
e 1 : Comsumption Power.
=
73]
S
o 60 1 0.60
>
o))
[ -
-
© 40} { 0.40
™
e
O
|_
20 t {1 0.20
0.0 0.00

0 3 6 9 12 1B 18 21 24 27 30 33 3 39 4 4 48

Drying time, t hr

Fig. 3.4 Electric energy consumption during vacuum drying

(Farmed oyster, Thn = 60TC)
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Farmed oyster weight, G£/Gi %

100 &

80

I —— — L

D.H : B
Material :Farmed Ovster| -
Initial weidht : 5.(ka | -
P.. = 66 mmHg abs. 13

Toin = 40PC
3 ¢ Ovyster weidht, %
O : Ovster weidht. ko

g

TS0 00—y
20 ! " 2
I l-.l‘---n___t
I I 00000
[
I -
Constant-rate Falling-rate
drying period Buffer period drying period
1] 0
] [ 12 18 24 30 36 42 48 54 w0 66 72

Time, t hr

Fig. 3.5 Weight variation of farmed oyster (Ty, = 407C)
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Farmed oyster weight, G¢/Gi %

100 ©

I —

D.N: B2

Haterial :Farmed OQwster
Initial weight @ 5.0ka | ;
{P;, = 66 mmHga abs. =
Thin = 90C

) © Ovster weidht, %
[ : Oyster weidht, ka

|

|

|

|

80 I
[ |
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|

60 | 6

RS
| E\]\D{L&{

20 I
|
|
Constant-rate Falling-rate
drying period || Buffer period drying period
I] PR R PR D
0 G 12 18 29 30 36 42 48 54 G0 66

Time, t hr

Fig. 3.6 Weight variation of farmed oyster (Ty, = 507C)
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100 o | T I | 10
- I D.N : B3
_— : Haterial :Farmed Oyster | 1
E-E i Initial weight : 5.0kg |
o 80 ! Pin = 66 mnHo abs. .
@ ' |Tam = BOC
= , () : Oyster weidht, X
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0 - ' 0
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Fig. 3.7 Weight variation of farmed oyster (Ty, = 60T)
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Moisture content %

100 |

90

80 r

70

60 |

5O

10 |

30 f

20 r

10 |

0

D.N : B

Material : Farmed Oyster
Initial weight : 5.0 kg
P, = 66 mmHg abs.
Tp=40"°C

b4

T+

0 3 6 912156182124273033363942454851545760636669 72

Drying time, t hr

Fig. 3.8 Variation of water contents rate according to

the drying time (D.N: B—1)
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Moisture content %

100 F T T T T T T T T 1
D.N: B2

9 Material : Farmed Oyster
Initial weight : 5.0 kg
P;, = 66 mmHg abs.

T, =50 °C

80 |

70 }

60 |
50 | \
40 |
30 |

20 |

10 |

0 ?

0 3 6 9 121518 21 24 27 30 33 36 39 42 45 48 51 54 57 60 63 66
Drying time, t hr

Fig. 3.9 Variation of water contents rate according to

the drying time (D.N: B—2).
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100 | [ [ ] ]

D.N : B3

Material : Farmed Oyster
Initial weight @ 5.0 kg
Pix = 66 mmHg abs.

Ty =601

90 |

80 r

Moisture content %

0 3 6 9 12 15 18 21 24 27 30 33 36 39 42 4b 48

Drying time, t hr

Fig. 3.10 Variation of water contents rate according to

the drying time (D.N: B—3).
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D.N: B-1
Material : Farmed Oyster

Initial weight : 5.0 kg
Pin = 66 mmHg abs.

Tp=40°C
—e=1Ty —a— Ty,
—m 1 —— T,
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Fig. 3.11 Temperature variation during vacuum drying

(D.N: B—1)
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Fig. 3.12 Temperature variation during vacuum drying

(D.N: B—2)
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Fig. 3.13 Temperature variation during vacuum drying
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109

. [ 0\ D.N : A2
& Material : Wild Oyster
E Initial weight : 5.0 kg
E Py = 66 mmHg abs.

i T, = 50 °C
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Drying time, t hr

Fig. 3.14 Heat flux behavior during vacuum drying
(Thin = SOOC)
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Table 4.1 Final weight ratio of

wild oyster's meat and broth

40°C 50°C 60°C
HW Temp(°C)
Meat Broth Meat Broth Meat Broth
Raw oyster 100 % 100% 100%
Seperation 70.0 % | 30.0 % | 70.7 % | 293 % | 735 % | 26.5 %
After Steaming | 54.1 % - 554 % - 56.0 % -
After Drying 164 % | 27 % | 166 % | 28 % | 166 % | 34 %
Total final
191 % 194 % 20.0 %

weight ratio

Table 4.2 Final weight ratio of farmed oyster's meat and broth

40°C 50°C 60°C
HW Temp(°C)
Meat Broth Meat Broth Meat Broth
Raw oyster 100 % 100% 100%
Seperation 911 % | 89 % | 936 % | 64 % | 896 % | 104 %
After Steaming | 77.3 % - 733 % - 80.5 % -
After Drying 203 % | 1.7 % | 196 % | 25 % | 220 % | 1.7 %
Total final
220 % 221 % 237 %

weight ratio
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Drying rate, G¢/G7s %

D.N: A series

Material : Wild Oyster
Initial weight : 5.0 kg
P;, = 66 mmHg abs.

O : 60 °C

QO :50°%

A 40 ¢

LL

AN
=<1

}\T‘f‘(}%@q—e
0
0 3 6 9 12 15 18 21 24 27 30 33 36 39 42 45 48 51 54 57 60 63 66

Time, t hr

Fig. 4.1 Influence of heating water temperature

on vacuum drying speed (Wild oyster, A—series)
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D.N : B series

Material : Farmed OQyster
Initial weidht : 5.0 kg
P,, = 66 nmHa abs.
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03 6 912151821 24273033 363342 4548 51 54 5760 63 66 63 72

Time, t hr

Fig. 4.2 Influence of heating water temperature

on vacuum drying speed (Farmed oyster, B—series)
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1[]3:* Tt
f D.N : B series

Haterial : Farmed Qyster
Initial weidht : 5.0 ka
] P.. = 66 mnHa abs.

W= 60°C

o A =4 C

-

il
i
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Time, t hr

Fig. 4.3 Influence of heating water temp. on heat flux variation

(Farmed oyster, B—series)
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D.N: Aseries
= Material : Wild Oyster
&N Initial weight : 5.0 ka
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Fig. 4.4 Influence of heating water temp. on heat flux variation

(Wild oyster, A—series)

_53_



bl e

°©

o] vobd # ¥
195 %5 40T, 50C, 60C=

A7} H ol
e g

g o
™ =

Yol A5Ee] PE
o] 1

YA

Fig. 4.50]|t}.

44 4

ol
Al

iy

}]

°©

g Zel )

a

I
—_

ha )

o] okal o] Z7|7} ok 2.14)

7F 60C<el 35 6A17F A% Aol 7} vpar,

=7} 50CR

B

K

™
]

b HERH A

°©

5 .
= A

=

o) W

kol AA =

7F &

L
o
B

Aokt 2pol7) vkt

71 =

=

B

B

| gor=z deo] Xa Hol| weh Az gro]l WA
— 54 —

°

Zol g2 ol v
grashs Aolth



Fig. 472 7194 255 50

-
il
N
N
lo
fu
“
1%
5
o
5
o
e
[
1
[
1o

A% etk o] IgelA mi whe} o] F4gol o 10% olael

BEAZALANN 2

_ﬁ
r o
2
M
i)
o2
1>
M
1o

2
o
r w0
o
(i
K
A
[
N
N
}—A
(@)

kcal/m?hr o)3t=2 F7+sle] A%
Fu=2 A v} Zo] dFAXVEEZE 10% ©l3te] d4E&L ofF
]
BA

= =T ey
9 A2ANE DA SelE 52 T £ Qe F4E FGoln

_55_



® DN : A&Bseries
s 56 | Material : Farmed & Wild Oyster
Initial weidht : 5.0 kg
*é P, = 66 malig abs.
T Farmed oyster | Wild oyster
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Fig. 4.5 Comparison of moisture contents of A & B-—series
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Heat Flux., 9 kcal/m2hr
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Fig. 4.6 Variation of heat flux during vacuum drying
(Tpin = 507C)
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Fig. 4.7 The relationship between heat flux and moisture ratio

(Thin = 5O°C)
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Moisture Heating water temperature, Thin
content ratio

(Weight)

40 °C 50 °C 60 °C

a2 = A
(5.000 kg)

30 %
(2.024 kg)

20 %
(1.771 kg)

10 %
(1.574 kg)

5 %
(1.492 kg)

Photo.3.1 Wild and farmed oyster according to the change of moisture
content ratio

(a) Wild oyster
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Moisture
content ratio

(Weight)

Heating water temperature, Thin

60 °C

se 2 AX
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(2.024 kg)

20 %
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10 %
(1.574 kg)

5 %
(1492 kg)

(b) Farmed oyster
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Appendix

tal result of vacuum drying

Experimen

(Experimental data on A-1)
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(Experimental data on A-2)
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(Experimental data on A-3)
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(Experimental data on B-1)
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(Experimental data on B-2)
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(Experimental data on B-3)
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Appendix. Il : Analysis result of nutrition

O Low Temperature Vacuum Dried Wild Oyster (A—1)

1 page of 1 page
Korea Advanced Food Research Institute Busan Branch
.
314-79 Daeyeon 3 Dong Nam—Gu, Busan. Korea ‘m
TEL : 051-628-T915 FAX : 051-628-7953 htip://Kafribusan.re kr
Certificate of Analysis
Name of Product e T B ML Receipt No. 2015-11-005297
Client Name Kyung-kun KIM Date of Receipt Jul. 06. 2015
Client Tel/Fax 051-410-4261 / Date of Issue Jul 17, 2015
= Wariti i = I Kor
Client Address it and ocesn univecsity 727 Use of Report
Client Company KOREA MARITIME AND QOCEAM 1| Lot No.
Date of Manufacture | o015 05.01 / M=uU=e Test method Used | Korea Food Code
!/ Shelf life EUE] g

Caloriel(kcal ) : 3680
Carbohydrate(®) z 52.3
Crude protein(%) : 28.0
Crude fat(%) E 5.2

Sodiwm(mg/ 100g) - 512.8

* The above merchandise was submitted and identified by the client.

* The resulis shown in this test report refer only to smmple tested and it does mot cover the
quality of all preductis.

= No one can use this report for the purpose of public information, advertisesment, and litigation without
FAFR1's consent .

*= This document cannot be reproduced except in full. without prior writtem approval of the client.

Tested by Approved by

1 e Y

P ~ ) — TLY 4]
b L SO OO £y i %{M-%ﬂiﬂﬂg)ﬂ
Analyst Director General of

Laboratory Manager

Korea Advanced Food Research Institute Busan Branch
Food sanitation inspection agency designated by Korea Food & Drug Administration
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O Low Temperature Vacuum Dried Wild Oyster (A—2)

== YA EE T G g T YESr e A
{3 E=ENmc DRI

Korea Advanced Food Research Institute Busan Branch

314-79 Daeyeon 3 Dong Nas—Gu, Busan, Korea = ’
TEL : 051-628-7915 FAX : 051-628-7953 http://Kafribusan.re kr

Certificate of Analysis

Mame of Product Low Tesperature Vacnm Oried Wild

Oyster(B) Receipt No. 2015-11-005298
Client Name KEyung—kun KIM Date of Receipt Jul. 06. 2015
Client Tel/Fax 051-410-4261 / Date of Issue Jul 17, 2015
. Mariti i { Ko
Client Address ol o i i Use of Report
Client Company KOREA MARITIME AND OCEAM | Lot No.
Date of Manufacture | 2015 05.01 / A==z Test method Used | Korea Food Code
[ Shelf life HE] 31
Calorie(kcal ) : 3827
Carbohydrate(%) . a2
Crude protein(%) 2973
Crude fat(%) 3 6.3

Sod i um{mg/ 100g ) -

* The above merchandise was submitted and identified by the client.
* The results showm in this test report refer only to sasple tested and it does not cover the
quality of all products.

* No one can use this report for the purpose of public information. advertisement, and litigation without
EAFR] s consent .

* This document cannot be reproduced except in full, without prior written approval of the client.

Tested by Approved by

L O o 4+ Y
I o - - e Al HMK&#[ Joe
Analyst ot Director General of

Laboratory Manager

Korea Advanced Food Research Institute Busan Branch

Food sanitation inspection agency designated by Korea Food & Drug Administration
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O Low Temperature Vacuum Dried Wild Oyster (A—3)

e S N T T Lo i~} LALPT
§) e ==ENEIe DR,

Korea Advanced Food Research Institute Busan Branch

314-79 Daeyeon 3 Dong Nam—Gu, Busan, Korea @,

TEL : 051-628-T915 FAX : 051-628-7953 http://Kafribusan.re. kr

Certificate of Analysis

Low T ¥ Dri i
Name of Product e prta Yo Ml Wi Receipt No. 2015-11-005299
Client Name Eyung—kun KIM Date of Receipt Jul. 06. 2015
Client Tel/Fax 051-410-4261 / Date of Issue Jul 17, 2015
- Maritime science college of Korea
Client Address maritime and ocean universily 727 Use of Report
Client Company KOREA MARITIME AND QCEAN | Lot No.
Date of Manufacture| 2015.05.01 / A=Y= Test method Used |Korea Food Code
! Shelf life Mgl 3
Calorie(kcal ) : 3801
Carbohydrate(%) 2 524
Crude protein(%) ] 28.9
Crude fat(%) % 6.1
Sodium{ mz/ 100g) 4 o404

+ The above werchandise was submitted and identified by the client.

* The results shown in this test report refler only to sasple tested and it does not cover the
quality of all products.

* No one can use this report for the purpose of public information, advertisement, and litigation without
EAFRI*s consent .

* This document cannot be reproduced except in full, without prior written approval of the client.

Tested by Approved by
Epn__ Serg Hyum Hom Kum (oo
Analyst : i Director General of

Laboratory Manager

Korea Advanced Food Research Institute Busan Branch
Food sanitation inspection agency designated by Korea Food & Drug Administration
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O Low Temperature Vacuum Dried Farmed Oyster (B—1)

) E=EImsIREaTIS

Korea Advanced Food Research Institute Busan Branch

314-79 Daeyeon 3 Dong Nam—Gu. Busan, Korea @,

TEL : 051-628-7915 FAX : 051-628-7953 httip://Kafribusan.re. Kr

Certificate of Analysis

Name of Product o e ey Tl Mvmad Receipt No. 2015-11-005300
Client Name Kyung—kun KIM Date of Receipt Jul. 06. 2015
Client Tel/Fax 051-410-4261 / Date of Issue Jul 17, 2015

P Maritime science college of Korea
Client Address maritime and ocean university 727 Use of Report
Client Company KOREA MARITIME AND OCEAN L Lot Nao.
Date of Manufacture| on15 0501 / A=Y=}z Test method Used | Korea Food Code
/ Shelf life HE 3

Calorie(kcal ) 356.9
Carbohwdrate(%) 354
Crude protein(®) 3 39.5
Crude fat(%) § 85
Sod i mz/ 100g ) n 521.4

& The above merchandise was submitted and identified by the client.

* The results shown in this test report refer only to sample tested amd it does not cover the
quality of all products.

= No one can use this report for the purpose of public information. advertisement, and litigation withoul
EAFRI"s consent .

* This document cannot be reproduced except in full, without prior written approval of the client .

Tested by Approved by
i " P
o S >rm.a" — 1Ty HM » Lﬂaa
a b L - = - — — e e = S ——
Analvst Director General of

Laboratory Manager

Korea Advanced Food Research Institute Busan Branch
Food sanitation inspection agency designated by Korea Food & Drug Administration
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O Low Temperature Vacuum Dried Farmed Oyster (B—2)

P B=EmameRRsa T L

I page of 1 page

Korea Advanced Food Research Institute Busan Branch

314-T9 Daeveon 3 Dong Nam—Gu, Busan, Korea L:!-ii':
TEL : 051-623-T915 FAX : 051-623-7953 http://Kafribusan.re. kr

Certificate of Analysis

Low T ¥ Dried F:

Name of Product B e e [ e Receipt No. 2015-11-005301
Client Name Kyung—kun KIM Date of Receipt Jul. 06. 2015
Client Tel/Fax 051-410-4261 / Date of Issue Jul 17, 2015

. Mariti i T i Kor
Client Address maritine aad oosn miveraity 727 Use of Report
Client Company KOREA MARITIME AND OCEAN | Lot Mo.
Date of Manufacture| 9915 05.01 / A==z Test method Used | Korea Food Code
/ Shelf life 2 ad
Calorie(kcal ) : G86.4
Carbohydrate(%) : .2
Crude protein(%)} 3 A
Crude fat(%) : 68
Sodium(mg/100g) : 461.8

# The above merchandise was submitted and identified by the clieat.

* The results shown in this test report refer only to sample tested and it does nol cover the
quality of all products.

* No one can use this report for the purpose of public information., advertisement. and litigation without
EAFRI"s consent .

* This document cannotl be reproduced except in full, without prior written approval of the client.

Tested by Approved by
[ . & Ly
LA Staanl T LS AnS
=2l T LY UM Ham K&u(ﬂjﬂ#
Analyst o Director General of

Laboratory Manager

Korea Advanced Food Research Institute Busan Branch
Food sanitation inspection agency designated by Korea Food & Drug Administration
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O Low Temperature Vacuum Dried Farmed Oyster (B—3)

S ”
@3 er=EImenmsoT 2

1 page of 1 page

Korea Advanced Food Research Institute Busan Branch

314-79 Daeyeon 3 Dong Nam—Gu, Busan, Korea C
TEL : 051-628-T915 FAX : 051-628-7953 huttp://Kafribusan.re. kr

Certificate of Analysis

NHame of Product t;':tlmralwr Vacuum Dried Farmed Receipt No. 2015-11 202
Client Name Eyung—fun KIM Date of Receipt Jul. 06. 2015
Client Tel/Fax 051-410-4261 Date of Issue Jul 17, 2015
a Hariti i T T Kor
Client Address i tin. st occan mAlWORi LY 722 Use of Report
Client Company KOREA MARITIME AND OCEAN L Lot Ko.
Date of Manufacture| 2015 05.01 / A=Az Test method Used |Korea Food Code
! Shelf life B A
Calorie(kcal ) H 389.3
Carbohydrate(%) - A0y
Crude protein(%) 3 8743
Crude [at(%) 5 85
Sodium(mg/ 100z ) : G668

* The above serchandise was submitted and identified by the client.

= The results showm in this test report refer only (o sssple tested and it does not cover the
quality of all productks.

= No one can use this report for the purpose of public information, adveriisesent. and litigation without
EAFRI s consenl .
& This document cannotl be reproduced except in full, without prior written approval of the client.
Tested by Approved by )
f i ) N .
Ko Stmpe~—flyun Ham K (oo
Analyst ' Director General of

Laboratory Manager

Korea Advanced Food Research Institute Busan Branch
Food sanitation inspection agency designated by Korea Food & Drug Administration
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O China's Smoked Oyster

) E=EImETRsO L
J. . et oo fvrend 1 page of 1

Korea Advanced Food Research Institute Busan Branch

f

314-T9 Daeyeon 3 Dong Nam—Gu, Busan, Korea
TEL : 051-628-7915 FAX : 051-628-T953  http://Kafribusan.re. kr

Certificate of Analysis

Name of Product

lmported Dried Farming OysteriChina)

Receipt No. 2015-11-005303
Client Name Eyung—kun KIM Date of Receipt Jul. 06. 2015
Client Tel/Fax 051-410-4261 / Date of Issue Jul 17, 2015

Maritime science college of Korea

Client Address maritise and ocean university 727 Use of Report

Client Company KOREA MARITIME AND OCEAN 1 Lot Mo.

Date of Mamufacture| anyg5 05.01 / =Y Test method Used |Korea Food Code
/ Shelf life ME] 91

Calorie(kcal ) 263.6

Carbohydrate(%) 47.0

Crude protein(%) ] 9.0

Crude fat(®) ¥ 474

Sodium{mg/ 100g) . 10671

* The above merchamdise was submitted amd idemtified by the client.
* The results shown in this test report refer only to sample tested and it does not cover the
quality of all products.

* No one can use this report for the purpose of public information, advertisement, and litigation without
EAFRI's comsent .

* This document cannot be reproduced except in full, without prior written approval of the client.
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