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Abstract

Oysters, especially are excellent source of several mineral including iron, zinc and selenium, which are
often low in the mordern diet. They are also an excellent source of glycogen, vitamin B12 and considered
the healthiest when eaten raw on the half shell in good tasted season from November to March.

This study was investigated for the purpose of obtaining basic data which can be applied to processing
of two kinds of canned boiled oyster (canned boiled oyster, canned boiled oyster in bamboo salt). Shucked
oyster meat was cooked in steam (15min) after washing with water, filled 90g into can (301-3), added with
salt solution and then precooked for 10 min. at 100°C. Canned boiled oyster was added 1.5% salt solution
60mL. Canned boiled oyster in bamboo salt was added 0.5% salt solution 30mL and 0.7% bamboo salt
solution 30mL. The cans were seamed using a vacuum seamer, and then sterilized for various Fo values
(Fo 8~12 min.) in a steam system retort at 116°C, 118°C. Viable bacterial count, proximate composition,
pH, salinity, yield, VBN, amino-N, TBA, mineral, color value, free amino acid, hardness and sensory
evaluation of two kinds of canned boiled oyster produced at various sterilization condition (Fo 8~12 min.)
were measured after divide to meat and juice. The results showed that canned boiled oyster in bamboo salt
sterilized at Fo 8 min. was the most desirable because this condition is the most economical and tasty.
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<Table 1> Viable cell counts and external appearance
test of two kinds of canned boiled
oyster(canned boiled oyster, canned boiled
oyster in bamboo salt) incubated at 37+
1C and 55+1°C for 15days after
sterilization at various Fo values (CFU/g)

Incubation  temperature
Steriliza 37£1C 55+1C
Temp. -tion

(C) condi Viable External  Viable External
-tion(Fo)  cell appear cell appear
counts  -ance counts  -ance
8 min ND  Normal ND  Normal
116 10 min ND  Normal ND  Normal
12 min ND  Normal ND  Normal
8 min ND  Normal ND  Normal
118 10 min ND  Normal ND  Normal
12 min ND  Normal ND  Normal

ND: not detected
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<Table 2> Proximate composition, salinity and pH of two kinds of canned boiled oyster sterilized at

various Fo values (/100 g)
116C 118C
Fo 8 Fo 10 Fo 12 Fo 8 Fo 10 Fo 12
min min min min min min

Moisture 77.8+0.2 76.6+0.3 75.9+0.2 75.9+0.3 75.9+0.2 75.3+0.3

d Crude protein 13.6+0.2 13.6+0.3 14.2+0.2 13.3+0.3 14.1+0.2 14.3+0.2
iiri‘f:d Crude lipid 17402 2.1£0.2 2.0£03 1.9+0.2 20£02 20402
oyster Crude ash 1.0+0.2 1.1£0.1 1.1+£0.2 1.1+0.1 1.2+0.2 1.3+0.3
Salinity 0.7+0.3 0.7+0.2 0.7+0.3 0.7+0.2 0.7+0.1 0.7+0.2

pH 6.6+0.1 6.7+0.2 6.7+0.1 6.7+£0.2 6.8+0.1 6.9+0.1

Canned Moisture . 76.6+0.4 75.9+0.2 75.2+0.2 75.840.2 75.8+0.2 74.6+0.2
boiled Crude pr9t§1n 13.5+0.3 14.1+0.2 14.6+0.3 12.840.2 15.3+0.1 15.2+0.3
oyster in Crude lipid 1.8+0.2 1.4+0.3 1.2+0.2 1.7+0.3 1.2+0.2 1.0£0.2
bamboo Crude ash 2.4+0.3 1.3£0.2 1.2+0.2 1.1£0.3 1,3+0.2 1.3£0.2
salt Salinity 1.4+0.2 0.7+0.2 0.7£0.2 0.7+£0.2 0.8+0.2 0.8+0.2
pH 6.6+0.2 6.7+0.1 6.9+0.2 6.8+0.1 6.9+0.2 6.9+0.2

Values are the meanststandard deviation of three determination.
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<Table 3> VBN contents of two kinds of canned
boiled oyster sterilized at various Fo

values (mg/100 g)
Fovalue(min)
Temp.  Fo 8 Fo 10  Fo 12
min min min
116C  5.1x14 55+0.0 7.4+0.7
Meat .
Canned 118C  7.5£0.7 75407  7.6+0.7
boiled .
oyster . 116C  20.6+2.8 18.0£0.0 15.4+4.2
Juice
118C  19.6£2.8 14.0£2.8 12.6+1.4
Canned 116C  84+0.0 8.7+1.4 88+l.4
boiled Meat R
otled 118C  8.1+£0.0 83+0.0 8.4+0.0
oyster 1n -
bamboo Tui 116C 22.4+11.2 16.0£0.7 11.2+0.0
uice
salt 118C  20.3+0.7 16.1+0.7 14.7+0.7
Values are the meanststandard deviation of three
determination.
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<Table 4> NH2-N contents of two kinds of canned
boiled oyster sterilized at various Fo

values (mg/100 g)
Fo value(min)
Temp.  Fo 8 Fo 10 Fo 12
min min min
116°C 2729429 205.3+3.0 177.87+5.7
Meat

Canned 118C 184.6£1.5 174.5£0.0 174.0£0.0
boiled -

oyster 116C 116.8+0.9 124.9+2.3 140.9+3.1

Juice
118C 143.0+2.5 120.1x1.4 125.5+1.2
116C 1634429 145.9+2.9 161.5£8.5

Canned Meat
boiled 118C 196.4+8.8 168.9+17.1 168.7+2,7
oyster in .
bamboo 116C 151.5£0.9 163.0+1.15 159.9+£0.3

salt Juice 5

118C 174.7+17.1 177.3+£8.8 178.4+0.9
Values are the meanststandard deviation of three
determination.
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<Table 5> TBA values of two kinds of canned

boiled oyster sterilized at various Fo
values (O.D. 531 nm)

Fo value(min)

Temp.

Fo 8 Fo 10 Fo 12

Canned 116 0.158+0.001 0.089+0.004 0.0860.004

boiled

oyster 118T

0.155+0.002 0.125+0.017 0.063+0.002

Canned
boiled
oyster in
bamboo
salt

116C 0.155+0.007 0.127+0.001 0.087+0.007

118C  0.063+0.063 0.058+0.001 0.061+0.001

Values are the meansdstandard deviation of three

determination.
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<Table 6> Mineral contents two kinds of canned
boiled oyster steriized at Fo value

10min at 118°C (mg/100 g)
118C, Fo 10
c d Canned boiled
Mineral anne oyster

boiled oyster in bamboo salt

Meat Juice Meat Juice
1,028.1 1,240.0
Na 908.0+5.4  800.9+8.2 475 1101
Ca 82.842.2 22.1+0.2 127.2+3.1 32.240.3
Mg 50.4+0.2 42.8+0.2 98.1+0.4 78.8+1.8
Fe 18.8+0.1 1.8+0.0 15.2+0.2 1.8+0.0
P 301.8+ 181.1+ 601.1 255.1«
6.3 5.7 +4.1 52
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mg/100 g(8.9%)°] At}
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<Table 7> Color value of two kinds of canned boiled oyster sterilized at various Fo values

Color Fo 8 min Fo 10 min Fo 12 min
value 116C 118°C 116C 118C 116C 118C
L 47.65+0.0°  46.32+0.5°  45.16+0.0°  46.08+0.0°  44.98+0.1°  46.01+0.0°
Meat a -0.24£0.1"  0.55+0.0° 1.42+1.0¢ -0.47+£0.0°  0.74£0.0¢¢  0.31+0.2%
Canned b 8.76+0.0° 7.68+1.0° 7.69+0.1° 7.56+0.1° 7.48+0.0° 8.48+0.1°
boiled AE 49.88+0.2°  51.14+0.0°  52.18+0.0°  51.22+02°  52.39+0.0°  51.33+0.5°
L 32.1140.1°  32.41+0.5°  32.08+0.0°  32.85+0.0¢  31.24+0.1®  30.33+0.1°
oyster . a 3.5340.6°  -3.3941.0°  -3.6£0.0°  -3.64+02°  -3.14+0.0°  -3.19+0.2°
Juice 7194000 -6.18£0.0°  -7.18£0.0°  -6.68£0.0°  4.44+0.0°  -6.44+0.5"
AE 65.27+0.3°  64.85+1.2°  65.30£0.2°  64.50+0.3"  65.84+0.0®  66.59+0.0°
L 53.59+0.2°  56.57+0.7¢  45.42+0.7°  57.21+0.0°  4530+0.0°  55.50+0.1°
Canned Meat a 0.4240.3°  -0.95+2.0°  -1.01+0.0°  -1.1502%  129+0.2%  -1.47+0.3"
boiled 8.64+0.3° 11.69£1.0° 7.524+0.0° 12.11£0.1¢  11.67+0.0°  12.1440.2¢
oyster in AE 44.7240.0°  412940.0°  51.9+0.19  41.9240.5®  52.15+0.1¢  42.83+1.2°
L 31.86+1.2°  3.33+0.0°  32.28+0.1°  31.71+0.5°  30.38+0.0  30.17+0.0°
bamboo , a 355800°  3.9940.6°  -343£0.0°  -3.91£02°  -335:0.1°  -0.1202°
salt Juice 484+03° 622408  357£03°  -6.09:0.6°  -5.65:0.0°  -5.66+0.0%
AE 64.75£0.2°  63.97+1.0°  6527+0.0°  65.55+0.0°  66.8+0.6°  67.03+0.3°

Values are the meanststandard deviation of three determination.

Means within each row followed by the same letter are not significantly different (p<0.05).

<Table 8> Free amino acid content of two kinds of canned boiled oyster sterilized at Fo value 10min at

118°C (mg/100 g)
. . Canned boiled oyster Canned boiled oyster in bamboo salt
Amino acid : -
meat Juice meat Juice

Taurine 371.8 (27.1)* 325.7 (33.7)* 3385 (32.2)* 321.8 (34.0)*
Aspartic acid 54.7 (4.0 26.5 2.7 31.6 3.0 36.3 3.9
Threonine 70.5 (5.1 42.4 (4.4 46.9 (4.5) 43.6 (4.6)
Serine 44.4 (3.2) 32.5 3.4 36.8 3.5) 29.2 3.D
Glutamic acid 35.6 (2.6) 224 (2.3) 28.7 2.7 24.8 (2.6)
Proline 2284 (16.6) 145.6 (15.1) 153.0 (14.6) 142.4 (15.1)
Glycine 92.7 (6.8) 59.7 (6.2) 69.1 (6.6) 59.6 (6.3)
Alanine 127.9 9.3) 80.8 (8.4 91.4 8.7 80.4 (8.5)
Cystine 0.0 (0.0) 0.0 (0.0) 0.0 0.0 0.0 (0.0)
Valine 18.6 (1.4) 10.8 (L.1) 13.0 (1.2) 11.6 (1.2)
Methionine 24.1 (1.8) 8.4 0.9 9.7 0.9) 13.4 (1.4
Isoleucine 11.6 0.8) 7.1 0.7) 8.0 0.8) 7.1 0.8)
Leucine 245 (1.8) 15.0 (1.5) 17.3 (1.6) 15.6 (1.6)
Tyrosine 15.2 (L. 10.8 (L. 11.8 (1.1 9.2 (1.0)
Phenylalanine 14.9 (.1 9.7 (1.0 9.8 (0.9) 83 0.9)
Histidine 437 3.2) 29.8 3.1 33.9 (3.2) 27.1 2.9
Lysine 514 3.7 34.6 (3.6) 37.8 (3.6) 31.1 (3.3)
Arginine 142.5 (10.4) 104.8 (10.8) 112.5 (10.7) 84.3 (8.9)
Total 1,372.5 (100.0) 966.6 (100.0) 1,049.8 (100.0) 946.0 (100.0)

*Percentage(%) to total free amino acid.
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frelobumale] F e uPES F BYT <Table 9> Hardness value of two kinds of canned
Ezy 9 =9 Z podcEzdo] z+zt 13725 boiled oyster sterilized at various Fo
hni

awm X T = |
20 1,049.8 mg/100 gl AL, AEE 247t 966.6 L values
946.0 mg/100 gl 2 =% & RHATFTZHA H] Hardness(g/cr)
o] 2 RAEEEU F Felohu| it gaol Temp  Fo 8  Fo l0 Fo 12
—or -5 . min min min
= 2] i ine 2 inine®] %
:LM o taurine, proline % arginine —] —r_ Al et BE 1673 1709
F9 F frelohviate] 53.0~572%% A 5] Canned boiled 1613 1571 186.0
QA= o] ofmiAbEo] & FxHE Yo A ) oyster g 1636 1730 1821
Aoz #HAstty FEEHJT Kong et al 149.6 1838 2354
20060 F ALiEZole] Galobu|iAb FHEES 116C 158.4 166.1 168.0
(2006y= crem Tt rEEme wens - Canned boiled 1998 2594 2642
taurine} prolineo] 7} okt 3fo] & Axts} baorﬁf)tgcr) ISI;h 8% 168.3 1689 1735
FAFsETE F Kim et al. (2006)2 A% #9) 1369 1933 203.9
fFelotr] Ak glutamic  acid, aspartic acid %

L = . . 11 =X EM
lysine @eFo] grkal sko] 2 Ao Aol A P EeT Te

=

o7k ATt 7hed Akt A

10. =2 A 17 A7 5 B
@ porEzy W 2o Z HTEz ] 2 54l diste] 109 HsHArdS T ske
il Ame] Ge 2Ane Mae e S BHANCE BEHAE ANw A
9>9] DTy = AR BE po gto] Zrpsknz <Table 10>3 ATh F AR B 16T 18T
Eglo] Fhslo] A A mednel axe T AR AT To @el SRS A,
= olst 49| elstur} sjate] M ne o WA, BAR B FIEIEIA ATE sgiom,
23} orxtoz ols zAo] 98w ok whg 16T BYHT 18T B9l wsB st A
AL oF 2= 9o} 7F i w2 Aot FE F HYAEFRE

o < = RA=EFEHY vlmste] A B WAl =

3% 116 AF g FREreIA o w2 ASE Wl s
AEe] Amgrol o o meed g Azt x /P TS Aom AAHUCH, 58] 1STAA
oF Al Ao zA7bo] o] wua|de o 4 Fo #tol 8&°] HEsE Awdt ¢ & RYdTF
9t} =9 @ RITEzYo] ASL v 9ol 7P ds=rt o, I Brted

S o ol ¥z 5 1.
H6CR A3d ARt 118CE 47e Aze © 0 @ HASFIHAM A d@ite]
AL zko] vrolx|= A ko] itk = o7 HrkE sy

Park et al. (2013), Yoon et al. (2011) % Noe et

al. (2011) & EVHE Ho]AELANZT} 2|7] s V. @ <

=9, 27 Filexd 9 EvkE do]AEH

7t FREZYS st Helete] Az A A, HAAL, 2EIAES] Astel] st 2
Fo #to] Z7la4= Aur} Zrsitta Bastel  F SIEAE, slsA8el dish a0l 9l 2o
B 230 Azl A=Al = A e 59s AUk 59 = Bds
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<Table 10> Sensory evaluation of two kinds of canned boiled oyster sterilized at various Fo values

S " 116C 118C
€nsory 1tem
Y Fo 8 min Fo 10 min Fo 12 min Fo 8 min Fo 10 min Fo 12 min
Color 4.5+0.3° 43.40.3° 3.240.2° 4.6+0.3" 4.3+0.2° 3.2+0.1°

Canned Odor 46:02°  42+03°  3.1x03° 45£02°  43x03" 31203

boiled Taste 4.5+0.2° 4.2+0.3" 3.240.3° 4.5+0.2° 43.40.3° 3.3+0.3%

oyster Texture 4.5+0.2° 4.140.3° 3.1£0.3¢ 4.5+0.2° 4.2+0.3° 3.240.2°
Overall acceptance  4.240.2° 4.1£0.2" 3.0+0.3° 4.5+0.2° 4.240.3% 3.0£0.2°

Canned Color 4.5+0.3° 4.0+0.2° 3.240.2° 4.5+0.3" 43402 3.340.1°

boiled Odor 45602 43+03°  3.0£0.3¢ 46402 4303 32+03°
oyster in Taste 4.6+0.2° 4.3+0.3° 3.240.2° 4.8+0.2° 4.4+0.3° 3.540.3°

basn;‘ﬁoo Texture 4.440.2° 4.30.3° 3.1£0.2° 45402 43+03°  32+02°

Overall acceptance  4.6+0.2° 4.3+0.3%® 3.240.2° 4.8+0.2° 4.4+0.3* 3.240.2°

Sscales, 1 = very poor, 2 = poor, 3 = acceptable, 4 = good, 5 = very  good

Means within each row followed by the same letter are not significantly different (p<0.05).
52U AFS T A2 20T il b o] HolA| ¢Skt
< 2 HISFxHT vluEglth S 116Ts 5. 7714 9 & HYTgxdo & B
118TS &&ollA Fo gt 8%, 107 % 12¥oz  E=Fxde vle] I ghefe] wgoH, Mz 7
7tdakatst & 1P EY AFS wEst =28 ARG 1FEH} AF BT Fo @to] F7hgel w
4, B Ao Aol U weA Folg Mm T WEE #2IU, ANE B PR 2
s, 1 A9+ v 2k W3t gidlon, AR E = Frbsle Ao}t

L Fo gt 8~12%0% Auste] Aza g @ 0 o WUSTEYS aguel ¥ wAmEE
2] okotrh v s YERSIh

15 .

2 @ BAEEEY 9 59 @ nongey O F WUSTEY B A9 F nUSeLY
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