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Abstract

This study was investigated to obtain basic data which can be applied to processing of
canned seasoned sea mussel. Shell was washed and steamed for 10 min before shucking.
Sea mussel meat was seasoned with mixed seasoning sauce(soy sauce 23%, monosodiun
glutamate 2%, sorbitol 2%, sesame oil 1%, vinegar 2%, starch syrup 15%, water 55%) for
30 min The seasoned sea mussel 60 g was vacuum packed in RR—90 can and fill with

seasoning sauce 30 mL and grape seed oil 30 mL respectively,

and then there was

sterilized for various Fo values(Fo 8~12 min) in a steam system retort at 121°C. pH,
VBN, amino—N, total amino acid, free amino acid, color value, texture profile, TBA value,
mineral content, sensory evaluation and viable cells count of the canned seasoned sea
mussels sterilized with various conditions(Fo 8~12 min) were measured. The same

experimental

items were also measured during storage.

There was no remarkable

difference between sterilized conditions and sensual characteristics. The results showed
that the product of filled with grape seed oil sterilized at Fo 8 min was the most desirable.
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330 M/Toll 13 tH(Korean Fisheries Society,
2011). webA FrEAE =Y de T L
FF Jigo] HAsith ZFel #I AFE=S
7VEEY el #E A (Noh et al, 2011a;
Noh et al., 2011b; Lee et al., 1983a; Lee et al.,
1983b; Lee et al.,, 1984a; Lee et al., 1984b; Park,
1984; Jo et al, 1988; Hur and Lee., 1971), &3t
o] A& &g AH(Choi, 1970; Yang et al,
1994; Ryu et al, 1987; Yoon et al., 1986; Joo et
al., 1996a; Cho et al.,, 1999; An et al., 1999; Lee
et al, 1998; Je et al, 1997; Je et al., 1996; Joo
et al, 1996b), wHlA HFF A AF(Kim
et al, 1990; Lee et al., 1992; Kim, 1999; Jang et
al, 2006) 59 A77F dovt Ao 283
F U B o B2 7hEEY e #% A

F7b Basht,

Raw sea mussel

Shucking
{Steaming for 10 min at 100°C)
Seasoning(soy sauce 23%,
monosodium glutamate 2%, sorbitol 2%,

sesame oil 1%, vinegar 2%,
starch syrup 15%, water 55%)

Filling(sea mussels 60 g+Mixed seasoning Filling(sea mussels 60 g+grape seed oil
sauce 30ml) 30ml)

Fy value Fq value Fg value

10 min 12 min

[Fig. 1] Flow sheet of processing of canned
seasoned sea mussels

8 min
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<Table 1> Changes in viable cell counts (CFU/g)
of thermal processed by canned seasoned
sea mussels by thermal processing at

various Fo value (CFU/ g)
Incubation temperature
Filling Sterilizati 37+1C 55+1C
. on e oy
material  condition \ia?ie External Vla?}e External
C;in[s appearance Cf}inls appearance

. Fo 8 ND Normal ND Normal

Mixed
seasoning Fo 10 ND Normal ND Normal

sauce Fo 12 ND  Normal ND  Normal

Fo 8 ND Normal ND Normal
Gra;;ei lseed Fo 10 ND Normal ND Normal

Fo 12 ND Normal ND Normal
ND : Not detected
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<Table 2> Changes in proximate composition of canned seasoned sea mussels by thermal processing

at various Fo value (g/100 g)
F, value
Parts Boiled sea Filing with mixed seasoning sauce Filing with grape seed oil
mussels 8 10 12 8 10 12

Moisture 61.4 72.8% 0.8° 70.9% 0.5° 69.3% 0.3* 62.9%+ 0.8° 61.2+ 0.4° 60.2+ 0.4°
Crude protein 23.8 14.5+ 0.2° 16.6+ 0.3 18.3+ 0.1° 19.6+ 0.2* 21.3% 0.3" 22.240.2°
Crude lipid 4.8 5.5+ 0.1* 5.84 0.1 5.9+ 0.1° 12.24+ 0.2° 12.0+ 0.4° 11.5%+ 0.2°
Ash 3.2 3.7£ 0.1 3.7+ 0.1 3.8+ 0.1 2.4+ 0.2° 2.6+ 0.2° 2.7+ 0.1°

Values are the meanststandard deviation of three determination.
Means within each line followed by the same letter are not significantly different (p<0.05).
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[Fig. 2] Changes in pH of canned seasoned sea
mussels by thermal processing at various
Fo value

Values are the means*standard deviation of
three determination.
AS : Filing with mixed seasoning sauce

AG : Filing with grape seed oil
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[Fig. 3] Changes in volatile basic nitrogen (VBN)
of canned seasoned sea mussels by
thermal processing at various Fo value

Values are the meanststandard deviation of
three determination.
AS @ Filing with mixed seasoning sauce

AG : Filing with grape seed oil
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[Fig. 4] Changes in TBA value of canned
seasoned sea mussels by thermal
processing at various Fo value

Values are the meanststandard deviation of
three determination.
AS : Filing with mixed seasoning sauce

AG : Filing with grape seed oil
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<Table 3> Changes in color value of canned seasoned sea mussels Filing in seasoning sauce and in
grape seed oil by thermal processing at various Fo value

Color Filing with mixed seasoning sauce Filing with grape seed oil

value Fo 8  min Fo 10 min Fo 12 min Fo 8 min Fo 10 min Fo 12 min

L 39.4+ 1.1° 37.5+ 1.1° 33.6% 3.0° 35.9+ 2.1 33.3+ 1.4% 32.5+ 2.0"

a 11.2+ 0.5° 10.7+ 1.0° 9.45+ 1.0° 6.9+ 1.3° 6.6+ 0.4° 6.2+ 0.5°

b 17.0+ 0.4° 17.7+£ 0.8° 17.6+ 1.0" 15.4+ 2.5" 6.0+ 1.9° 16.8+ 0.6"
AE 61.1+ 0.96" 63.5+ 2.3% 66.0+ 2.25 62.4+ 3.9° 64.1+ 3.9° 66.9+ 2.1°

Values are the means=*standard deviation of three determination.
Means within each line followed by the same letter are not significantly different (p<0.05).
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[Fig. 5] Changes in hardness of canned
seasoned sea mussels by thermal
processing at various Fo value

Values are the meansz*standard deviation of
three determination.

AS : Filing with mixed seasoning sauce

AG : Filing with grape seed oil
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<Table 4> Changes in mineral contents of
canned seasoned sea mussels by
thermal processing at various Fo
value (mg/100 g)

Filing with mixed Filing with grape

Minerals seasoning sauce seed oil
Fo 8 Fo 10 Fo 12 Fo 8 Fo 10 Fo 12
min  min min min min min
K 136.1 95.1 83.0 103.5 57.0 75.8
Ca 57.0 55.0 58.1 59.9 39.9 53.9
Mg 53.5 57.4 53.6 49.5 37.2 48.6

Na  1209.6 1006.8 914.1 948.3 618.7 739.4
Fe 1.4 1.7 4.1 1.0 1.0 1.5
Zn 3.8 2.5 2.2 1.8 2.0 4.8
S 6.2 4.8 45.6 6.1 3.5 2.4

P 194.5 215.1 203.4 191.3 122.0 163.1

Values are the means*standard deviation of three
determination.

Means within each line followed by the same letter are
not significantly different (p<0.05).
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A <Table 5>9} ZT} F o}
wEhke] e EFEvIAUL THExEHY 4
9 Fo 12%-9] 164739 mg/100 g2 7173 %%k
i, to] Fo 104(13,090.6 mg/100 g) % Fo 8
R(123025 mg/100 g)°] 02 Fo gro] 278
T2 Zolu| Al o] Zrlsle Agro|oH,
E=MFHEE TREEHY B9E Fo 1280
18,729.3 mg/100 g2 7} =4, thso] Fo
105(17,651.8 mg/100 g) % Fo 8E(142728
mg/100 g)°] O & Fo #ko] T7I84= Fojv]
=4k kol STbekE ﬁﬂo]oq‘:]'. oj¢} o] F
ofr]igto]l F7bH= A2 Fo #ol S7hgel w
gt SR frEol *57P5]°1 doAez oA
FFol S7HEAE Aol 2 doew Azt
THExHY Fo ofrike
acid, aspartic acid, lysine ¥ arginine =°|31th.

Joo et al. (199%a)> AZ T F8 ojvx

Zm] glutamic

<Table 5> Changes in total amino acid content of canned seasoned sea mussels thermal processing at

various Fo value (mg/100 g)
. . Filing with mixed seasoning sauce Filing with grape seed oil
Amino acid - - - - - -
Fo 8 min Fo 10 min Fo 12 min Fo 8 min Fo 10 min Fo 12 min

Aspartic Acid 1215.2(9.9) 1314.7(10) 1534.3(9.3) 1478.2(10.4) 1596.6(9.0) 1629.3(8.7)
Threonine 714.7(5.8) 795.9(6.1) 981.8(6.0) 831.0(5.8) 1060.3(6.0) 1098.1(5.9)
Serrine 639.7(5.2) 683.1(5.2) 909.6(5.5) 718.7(5.0) 962.3(5.5) 1004.5(5.4)
Glutamic Acid 1830.8(14.9) 1803.3(13.8) 2024.9(12.3) 1884.2(13.2) 1986.3(11.3) 2142.4(11.4)
Proline 743.1(6.0) 779.1(6.0) 937.7(5.7) 813.6(5.7) 1009.8(5.7) 1069.9(5.7)
Glycine 681.2(5.5) 701.2(5.4) 877.2(5.3) 690.9(4.8) 959.2(5.4) 1019.6(5.4)
Alanine 677.2(5.5) 701.2(5.4) 908.1(5.5) 779.3(5.5) 950.8(5.4) 1034.2(5.5)
Cystine 146.1(1.2) 23.8(0.2) 429.0(2.6) 182.2(1.3) 487.5(2.8) 548.4(2.9)
Valine 585.1(4.8) 703.5(5.4) 794.5(4.8) 744.3(5.2) 978.8(5.5) 992.0(5.3)
Methionine 343.9(2.8) 310.6(2.4) 649.7(3.9) 341.0(2.4) 651.1(3.7) 755.2(4.0)
Isoleucine 619.9(5.0) 750.0(5.7) 818.1(5.0) 844.0(5.9) 973.6(5.5) 1020.9(5.5)
Leucine 852.9(6.9) 950.1(7.3) 1111.2(6.7) 1077.3(7.5) 1194.8(6.8) 1277.9(6.8)
Tyrosine 510.0(4.1) 511.0(3.9) 812.9(4.9) 628.2(4.4) 872.4(4.9) 910.7(4.9)
Phent lalanine 654.8(5.3) 783.9(6.0) 898.5(5.5) 844.3(5.9) 1016.9(5.8) 1058(5.6)

Histidine 391.6(3.2) 441.8(3.4) 607.6(3.7) 467.5(3.3) 678.2(3.8) 761.5(4.1)
Lysine 869.1(7.1) 900.6(6.9) 1084.3(6.6) 928.8(6.5) 1161.7(6.6) 1214.4(6.5)
Arginine 827.2(6.7) 936.8(7.2) 1094.5(6.6) 1019.3(7.1) 1111.5(6.3) 1192.3(6.4)

Total 12302.5(100) 13090.6(100)

16473.9(100)

14272.8(100) 17651.8(100) 18729.3(100)
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<Table 6> Changes in free amino acid content of canned seasoned sea mussels by thermal processing

various Fo value

(mg/100 g)

Filing with mixed seasoning sauce

Filing with grape seed oil

Amino acid
Fo 8 min Fo 10 min Fo 12 min Fo 8 min Fo 10 min Fo 12 min
Phospho serine 15.2(3.4) 18.6(3.4) 29.6(4.6) 1.04(0.3) 15.3(3.1) 27.0(4.2)
Taurine 78.3(17.5) 100.4(18.6) 109.0(16.9) 60.3(19) 93.1(18.6) 110.6(17.1)
Serine 39.8(8.9) 48.0(8.9) 50.9(7.9) 28.7(9.0) 44.8(9.0) 53.8(8.3)
Glutamic Acid 3.8(0.8) 3.6(0.7) 5.1(0.8) 3.000.9) 3.6(0.7) 6.1(0.9)
Proline 29.3(6.6) 32.04(5.9) 41.9(6.5) 21.7(6.8) 31.2(6.2) 45.1(7.0)
Glycine 40.5(9.1) 47.4(8.8) 62.4(9.7) 30.2(9.5) 44.7(8.9) 66.6(10.3)
Alanine 40.4(9.0) 48.3(9.0) 65.2(10.1) 29.7(9.3) 44.7(8.9) 68.4(10.6)
Valine 24.3(5.4) 28.3(5.3) 36.4(5.7) 17.0(5.4) 25.5(5.1) 33.0(5.1)
Cystine 4.4(1.0) 4.7(0.9) 7.2(1.1) 2.8(0.9) 4.8(1.0) 7.0(1.1)
Methionine 8.0(1.8) 8.8(1.6) 10.7(1.7) 5.1(1.6) 8.0(1.6) 10.0(1.5)
Cystathionine 3.2(0.7) 3.48(0.6) 3.6(0.6) 2.3(0.7) 3.6(0.7) 4.8(0.7)
Isoleucine 20(4.5) 23.4(4.3) 27.5(4.3) 14.2(4.5) 21.0(4.2) 27.0(4.2)
Leucine 35.3(7.9) 43.0(8.0) 48.7(7.6) 25.0(7.9) 38.5(7.7) 47.2(7.3)
Tyrosine 9.6(2.1) 12.4(2.3) 17.3(2.7) 7.0(2.2) 11.3(2.3) 15.5(2.4)
B-Alanine 1.2(0.3) 1.4(0.3) 3.1(0.5) 1.0(0.3) 1.4(0.3) 2.1(0.3)
Phenylalanine 20.1(4.5) 25.0(4.6) 27.5(4.3) 14.3(4.5) 27.4(5.5) 27.0(4.2)
Ethanolamine 4.4(1.0) 6.6(1.2) 7.2(1.1) 3.2(1.0) 5.2(1.0) 5.6(0.9)
Ornithine 8.5(1.9) 8.5(1.6) 10.1(1.6) 6.0(1.9) 7.8(1.6) 7.8(1.2)
Lysine 26.3(5.9) 31.0(5.7) 35.0(5.4) 18.6(5.9) 28.0(5.6) 36.1(5.6)
Histidine 5.0(1.1) 6.4(1.2) 7.0(1.1) 3.8(1.2) 5.7(1.1) 7.2(1.1)
Anserine 0.3(0.1) 1.8(0.3) 0.8(0.1) 0.6(0.2) 1.1(0.2) 0.9(0.1)
Arginine 29.2(6.5) 36.2(6.7) 37.0(5.8) 22.1(7.0) 33.3(6.7) 39(6.0)
Total 447.1(100) 539.3(100) 643.0(100) 317.6(100) 500.1(100) 647.9(100)
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<Table 7> Sensory evaluation of canned seasoned
sea mussels thermal processing at
various Fo value

Filing with mixed Filing with grape

Sensory seasoning sauce seed oil
evaluation Fo 8 Fo 10 Fo 12 Fo 8 Fo 10 Fo 12
min min min min  min min
Color 3.00" 3.05* 3.05" 3.10* 3.07* 3.06
Odor 3.04* 3.00° 3.01* 3.06" 3.07" 3.03"
Taste  3.15° 2.95" 3.01" 3.40° 3.27° 3.04°
Texture  3.35" 3.20° 2.99° 3.37° 3.18" 2.94°
Over all b a a b ab a
acceptance 3.16" 3.02" 3.01" 3.20° 3.09" 3.05

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