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Quality Characteristics of Canned Boiled Oyster Crassostrea gigas and
Canned Boiled Oyster Crassostrea gigas Added with Chlorella Processed
in Various Sterilization Conditions

Cheong-Sik Kong, Jae-Dong Lee, Moon-Joo Yoon, Kyung-Hun Kang,
Si-Young Park, Young-Mi Kang' and Jeong-Gyun Kim*

Department of Seafood and Aquaculture Science/Institute of Marine Industry, Gyeongsang National University, Tongyeong 53064,
Korea
Researdch Center for RCIDS Industrial Development of Seafood, Gyeongsang National University, Tongyeong 53064, Korea
’Department of Food Science and Culinary, International University of Korea, Jinju 52833, Korea

The effects of salt solution and chlorella on the quality of canned oyster, Crassostrea gigas, were evaluated to obtain
basic data regarding the processing of two canned oyster products. In canned oyster processing, the shucked oyster
meat was steamed for 20 min and then drained. Then, each can (301-3) was filled with 90 g boiled oyster in 60 mL
1.5% salt solution for the control samples or 30 mL 1.5% salt solution and 30 mL chlorella culture medium for the ex-
perimental samples. All canned products were sealed using a vacuum seamer and then sterilized to Fo values of 6-12
min in a steam retort system at 118°C. The viable bacteria count, proximate composition, pH, salinity, yield, volatile
basic nitrogen (VBN), amino-nitrogen, thiobarbituric acid (TBA), mineral, color value, free amino acid levels, hard-
ness, and sensory evaluation of the two canned products were measured under various sterilization conditions. There
were no significant differences in the physical or chemical factors and little difference in the overall acceptance of the
control and experimental samples.

Key words: Canned boiled oyster, Canned boiled oyster added with chlorella, Sterilization, Fo value, Sensory evalu-
ation
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- 2uhebe] F(Crassostrea gigas) %A1 19599 7y A< ou, BE 11973 5E o] 53] 397HA] gho] 7 oA = A|
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| Shucked oyster meat
I
| Washing with water

| Cooking in steam (20 min)
I
| Filling (90 g) in 301

[
[ ]
Adding
1.3% salt solution 30 mL
and
chlorella culture medium 30 mL
(Canned boiled oyster
added with chlorella)

| Seaming |
I
| Sterilization (118°C) |

| Fo 8 min | | Fo 10 min | | Fo 12 min ‘

| Cooling |

Adding
1.5% sallt solution 60 mL
(Canned boiled oyster)

| Fo 6 min |

Fig. 1. Flow sheet of processing of two kinds of canned boiled oys-
ters Crassostrea gigas (canned boiled oyster, canned boiled oyster
added with chlorella).
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Fig. 2. Yield of two kinds of canned boiled oyster Crassostrea gi-
gas sterilized at various Fo values.
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Table 1. Viable cell counts and external appearance test of two kinds of canned boiled oyster Crassostrea gigas incubated at 37+1C and
55+£1°C for 14 days after sterilization at various Fo values (CFU/g)

Incubation temperature

Sterilization . o
condition (Fo) 37+1C 55¢1C
Viable cell counts External appearance Viable cell counts External appearance
6 min ND' Normal ND Normal
Canned 8 min ND Normal ND Normal
boiled oyster 10 min ND Normal ND Normal
12 min ND Normal ND Normal
6 min ND Normal ND Normal
Canned )
boiled oyster 8 min ND Normal ND Normal
adﬁ|ed Vl\I’ith 10 min ND Normal ND Normal
chioreta 12 min ND Normal ND Normal

'ND: not detected.

Table 2. Proximate composition and pH of two kinds of canned boiled oyster Crassostrea gigas sterilized at various Fo values

(g/100 g)
Fo 6 min Fo 8 min Fo 10 min Fo 12 min
Moisture 75.9£0.0° 75.7£0.2° 74.5+0.3° 73.4£0.0°
Crude protein 12.5£0.12 13.6£0.0° 13.940.0° 14.4+0.1¢
Canned boiled oyster Crude lipid 1.5£0.22 1.31£0.22 1.240.1° 1.2+0.0°
Crude ash 1.0£0.02 1.1£0.0% 1.1£0.12 1.2+0.1°
pH 6.5+0.0° 6.6+0.2° 6.6+0.0° 6.5+0.0°
Moisture 76.0£0.2¢ 75.5£0.1° 74.3+0.0° 73.4£0.0°
. Crude protein 12.7£0.32 13.9+0.0° 14.30.1° 14.7+0.2¢
Canned boiled oyster
added with Crude lipid 1.5£0.32 1.420.32 1.4£0.02 1.3£0.5°
chlorella
Crude ash 1.320.12 1.3£0.22 1.3£0.12 1.440.3°
pH 6.5+0.12 6.6+0.22 6.5+0.0° 6.5+0.12

Values are the means+standard deviation of three determination.
Means within each row followed by the same letter are not significantly different (P<0.05).
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Fig. 3. TBA value of two kinds of canned boiled oyster Crassostrea
gigas sterilized at various Fo values.
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Fig. 4. VBN contents of two kinds of canned boiled oyster
Crassostrea gigas sterilized at various Fo values.
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Fig. 5. NH,-N contents of two kinds of canned boiled oyster
Crassostrea gigas sterilized at various Fo values.



432 344 - olAE -

Table 3. Changes in color value of two kinds of canned boiled oyster Crassostrea gigas sterilized at various Fo values

Color value Fo 6 min Fo 8 min Fo 10 min Fo 12 min
L 53.21+0.0¢ 51.99+0.0° 52.48+0.1¢ 42.22+0.0°
. 0.34+0.0° -0.18+0.5° -1.17+0.02 -1.49+0.02
Canned boiled oyster
b 7.23+0.12 13.2740.0° 13.10+0.2° 13.95+0.0¢
AE 45.49+0.02 46.60+0.3° 46.49+0.0° 55.03+0.1¢
L 51.12+0.0° 49.72+0.3° 51.03+0.0¢ 43.62+0.12
Canned boiled oyster a -1.43£0.1° -1.57+0.0° -1.6240.3° -2.04£0.0°
added with . . .
chiorella b 7.8210.0° 14.7810.0 14.640.2 14.59+0.1
AE 47.96+0.22 49.32+0.1° 48.03£0.0? 53.70£0.3¢

Values are the means+standard deviation of three determination.

Means within each row followed by the same letter are not significantly different (P<0.05).
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Fig. 6. Hardness value of two kinds of canned boiled oyster
Crassostrea gigas sterilized at various Fo values.
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Kong et al. (2014)2 & HACEXY £ = RUY=EFR
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3HH Kim et al. (2006) A= 29| G2l o] AR glutamic
acid, aspartic acid ¥ lysine $FeFo] £ T}al sfo 2 Ad o] 4
s} 2ol 7k 9.

271"

e dejstol Axe E HASERY U SRR



FHUEERY U 2R/l BHYEFEY 433

Table 4. Free amino acid content of two kinds of canned boiled oyster Crassostrea gigas sterilized at various Fo values (mg/100 g)
Amino Canned boiled oyster Canned boiled oyster added with chlorella

acid Fo6min Fo8min Fo10min  Fo 12 min Fo 6 min Fo 8 min Fo10min  Fo 12 min
Phosphoserine 28.4(28) 275(28) 31.1(2.7) 35.6 (2.7) 27.7(2.8) 27.6 (2.7) 28.5(2.6) 45.5(3.5)
Taurine 258.8 (26.0) 257.0 (25.7) 279.9 (24.5) 292.5(22.1) 261.9 (26.6) 270.0 (26.6) 279.4 (25.3) 322.7 (24.6)
Serine 58.5(5.9) 51.3(5.1) 59.0(5.2) 743 (5.6) 47.2(4.8) 435(4.3) 54.3 (4.9) 70.3 (5.4)
Asparagine 97.2(9.8) 104.0(10.4) 115.7 (10.1) 0.0(0.0) 91.6 (9.3) 85.6 (8.4) 110.4 (10.0) 121.8 (9.3)
Glutamic acid 126 (1.3) 23.9(24) 30.6(2.7) 315(24) 224(2.3) 25.7 (2.5) 26.2 (2.4) 37.6 (2.9)
a-Aminoadipic Acid 3.2 (0.3) 5.0 (0.5) 5.0 (0.4) 5.4 (0.4) 4.8 (0.5) 3.3(0.3) 4.2(04) 5.4 (0.4)
Proline 124.2 (12.5) 119.7 (12.0) 143.1 (12.5) 174.6 (13.2) 116.9(11.9) 127.3(12.5) 137.6 (12.5) 166.8 (12.7)
Glycine 90.5(9.1) 89.6(9.0) 1044 (9.1) 109.8(8.3) 90.6(9.2) 94.5(9.3) 101.1(9.2) 115.8(8.8)
Alanine 91.8(9.2) 91.8(9.2) 1035(9.1) 1125(8.5) 92.1(9.3) 92.7 (9.1) 101.1(9.2) 115.3(8.8)
a-Aminobutyric acid 3.6 (0.4) 3.2(0.3) 5.0(0.4) 5.0(0.4) 3.8(0.4) 3.7(0.4) 4.2(0.4) 5.4 (0.4)
Valine 16.7(1.7) 16.7(1.7) 19.4(1.7) 23.0(1.7) 16.2 (1.6) 15.9 (1.6) 187(1.7) 21.8(1.7)
Isoleucine 1.7(1.2) 122(1.2) 135(1.2) 16.7 (1.3) 11.9(1.2) 1.7 (1.2) 13.1(1.2) 15.8 (1.2)
Leucine 20.3(2.0) 23.4(23) 234(20) 35.1(2.7)  20.0(2.0) 22.0(2.2) 229(2.1)  26.7(2.0)
Tyrosine 19.8(2.0) 17.6(1.8) 21.2(1.9) 32.0(2.4) 19.1 (1.9) 234 (2.3) 21.1(1.9) 24.8(1.9)
B-Alanine 43.7 (4.4) 356(3.6) 46.4(4.1) 58.1 (4.4) 37.7(3.8) 43.1(42) 43.1(3.9) 53.0 (4.0)
Phenylalanine 171(1.7) 15.3(1.5) 18.0(1.6) 26.1(2.0) 16.7 (1.7) 18.7 (1.8) 18.7(1.7)  21.3(1.6)
y-aminobutyric acid 3.2 (0.3) 3.6 (0.4) 5.0(0.4) 4.5 (0.3) 4.3 (0.4) 5.6 (0.6) 4.7 (0.4) 9.4 (0.7)
Lysine 25.7(2.6) 27.5(2.8) 28.8(2.5) 38.3(29) 24.8(25) 24.3 (2.4) 30.9 (2.8) 32.2(2.5)
Histsdine 189(1.9) 194(1.9) 23.4(2.0) 29.3(2.2) 19.6 (2.0) 21.1(2.1) 239(22) 27.2(21)
Arginine 50.4 (5.1) 545(5.5) 66.6(5.8) 81.0(6.1) 55.8 (5.7) 54.8 (5.4) 60.4 (5.5) 72.8 (5.5)
Total 995.9 (100.0)998.1 (100.0) 1142.6 (100.0) 1322.1 (100.0) 985.0 (100.0) 1014.6 (100.0) 1104.5 (100.0) 1311.8 (100.0)

"Percentage (%) to total free amino acid.
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Table 5. Mineral content of two kinds of canned boiled oyster Crassostrea gigas sterilized at various Fo values (mg/100 g)
Canned boiled oyster Canned boiled oyster added with chlorella
Fo 6 min Fo 8 min Fo 10 min Fo 12 min Fo 6 min Fo 8 min Fo 10 min Fo 12 min

Na 960.8 894.5 876.2 850.7 960.5 884.7 870.2 845.5
Ca 48.9 38.0 29.5 27.4 48.0 38.0 29.0 26.0

K 296.0 206.6 150.0 130.0 289.0 200.0 150.0 125.0
Fe 47.0 36.0 30.0 26.0 46.0 35.0 31.0 25.0
Zn 9.2 8.8 7.8 7.6 9.0 8.0 7.8 7.6
Mg 198.0 152.0 140.0 130 192.0 150.0 142.0 128.0
Cu 1.4 1.3 1.2 1.2 1.4 14 1.2 1.0

Pb 0.69 0.65 0.64 0.60 0.68 0.65 0.64 0.60

P 809.0 586.7 550.3 490.0 804.0 590.0 560.0 509.0
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Table 6. Sensory evaluation of two kinds of canned boiled oyster Crassostrea gigas sterilized at various Fo values

Canned boiled oyster

Canned boiled oyster added with chlorella

Fo 6 min Fo 8 min Fo10min  Fo 12 min Fo 6 min Fo 8 min Fo10 min  Fo 12 min

Color 29740.5*  3.10+0.3@  3.08£0.6* 3.05+0.12  2.95#0.2*¢  3.01+0.68  2.94+0.3*  2.90+0.72

Odor 3.00+0.7¢  3.04+0.1@  3.02+0.2=  3.01#0.12  3.0120.9° 3.04+0.8°= 3.07+0.2*>  3.03+0.9°

Taste 2.8940.52  3.15+0.32  2.77+0.12  3.01+0.12  2.71+0.5*  3.40+04% 3.274+0.82 2.94+0.12
Texture 3.1440.12  3.37+0.28  3.224¢0.5* 2.99+0.3F  3.204#0.1*@  3.35+0.28  3.10+0.5*  2.94+0.62
Overall acceptance  3.00+0.62  3.16+0.4@  3.02#0.12  3.01x0.4®> 2.96+0.5° 3.20+0.3°  3.09+0.52  2.95+0.72

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

Means within each row followed by the same letter are significantly different (P<0.05).
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