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Preparation and Keeping Quality of Canned Sea Mussel using
Tomato Paste
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Abstract

This study was investigated for the purpose of obtaining basic data which can be applied
to processing of canned sea mussel using tomato paste. Shell were washed, and then
steamed and shucked. Sea mussel meat was prepared with ratio of sea mussel 90g, tomato
paste sauce 65g(tomato paste 42%, gum guar 1.0%, salt 2.0%, starch syrup 2.0%, cooking
wine 1%, water 52%). The sea mussel meats were packed with vacuum seamer in 301—3
can, and then sterilized for various FO value(FO 8—12 min.) in a steam system retort at
118C. The factors such as pH, VBN, amino—N, total amino acid, free amino acid, chemical
composition, color value (L, a, b), texture profile, TBA value, mineral, sensory evaluation
and viable bacterial count of the canned sea mussel produced with various sterilization
condition(FO 8—12 min.) were measured. The same element was also measured during
preservation. The results showed that the product sterilized at FO 8 min. and preserved
for 90 days were the most desirable.
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[Fig. 1] Flow sheet of processing of canned sea
mussel using tomato paste
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<Table 1> Sensory evaluation of canned sea mussel using tomato paste by ingredient condition
Ingredient condition of tomato paste sauce
A B C D E F G H
Color 11402 2.0+0.6™ 24+12% 3.0+12% 34407 3.1+0.8* 43+04° 4.4+10°
Odor 1.3+0.5% 22+04° 24+04* 3.0+0.6™ 3.3+05° 3.0+05* 4.1+05% 4.2+08°
Taste 13+0.3°  1.9+0.6° 21+0.7°° 24+05® 33+09° 2.0+0.8° 33+0.7° 3.3+0.5°
Texture 15+0.9° 1.8+0.8" 21+05® 2.7+0.8"% 33+0.6° 20+0.9" 3.1+0.6° 3.2+04°

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

salt 2.0%, starch syrup 2.0%,

salt 2.5%, starch syrup 2.0%,

salt 2.0%, starch syrup 2.0%,

A : boiled sea mussel meat 95g + tomato paste sauce 60g(tomato paste 38%, gum guar 0.5%, salt 0.8%, water 60.2%)
B : boiled sea mussel meat 95g + tomato paste sauce 60g(tomato paste 40%, gum guarl%, salt 0.8%, water 58.2%)
C : boiled sea mussel meat 95g + tomato paste sauce 65g(tomato paste 40%, gum guar 0.8%, salt 1.0%, water 58.2%)
D : boiled sea mussel meat 95g + tomato paste sauce 65g(tomato paste 40%, gum guar 0.8%, salt 1.0%, starch syrup 1.5%,
water 56.7%)
E : boiled sea mussel meat 95g + tomato paste sauce 65g(tomato paste 42%, gum guar 1.0%,
water 53%)
F : boiled sea mussel meat 95g + tomato paste sauce 65g(tomato paste 42%, gum guar 1.0%,
water 52.5%)
G : boiled sea mussel meat 95g + tomato paste sauce 65g(tomato paste 43%, gum guar 1.0%,
water 52%)
H : boiled sea mussel meat 95g + tomato paste sauce 65g(tomato paste 42%, gum guar 1.0%,

cooking wine 1%, water 52%)

salt 2.0%, starch syrup 2.0%,
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<Table 2> Changes in viable cell counts (CFU/g) of
canned sea mussel using tomato paste
processed at various Fo-value

F, Value (min.)

8 10 12
Viable cell NDV ND ND
counts
External Normal Normal Normal
appearance

D ND : Not detected
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<Table 3> Proximate composition, pH and volatile basic nitrogen(VBN) of canned sea mussel using
tomato paste processed at various Fo-value

Fo value Proximate composition (g/100g) VBN
(min.) Moisture Crude protein ~ Crude lipid Ash pH (mg/100 g)
8 80.7+0.8" 14.4+0.2° 2.4£0.1° 2.6+0.2° 5.0+0.1° 5.1%0.0°
10 79.5+0.2° 15.0+0.4° 2.6+0.1% 25+0.1° 49+0.1°  54+1.0°
12 79.1+0.3 14.2+0.2° 2.8+0.3° 2.5+0.4" 4.9+0.1° 6.9+0.0°

Means within each line followed by the same letter are not significantly different (p<0.05).
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[Fig. 2] Changes in TBA value of canned sea
mussel using tomato paste processed
at various Fo-values
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[Fig. 3] Changes in Amino-N value of canned
sea mussel using tomato paste
processed at various Fo-values
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<Table 4> Changes in color value of canned sea
mussel using tomato paste processed
at various Fo-values

Color Fo value (min.)

value 8 10 12

L 32.3432° 304424  28.6+15°
a 19.5+2.3° 20.3+1.2° 18.5+2.4°
b 16.9+2.5° 17.5+1.5° 17.9+2.1°
AR 69.9+1.2°  71.7+1.2*  72.2+0.8°

Means within each line followed by the
same letter are not significantly different
(p<0.05).
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[Fig. 4] Changes in hardness of canned sea
mussel using tomato paste processed
at various Fo-values
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<Table 5> Changes in mineral contents of canned

sea mussel using tomato paste
processed at various Fo-values
(mg/100 g)
. F, value (min.)
Minerals 3 10 B
Na 536.7+11.1 566.9+19.1 413.3+2.9
Mg 32.810.8 31.4+1.0 22.2+0.3
K 237.9£59 231.9+8.6 155.8+0.9
Ca 26.3+0.7 36.6=1.0 18.5+9.7
Fe 3.7+0.1 3.3+0.1 2.2+0.0
P 180.2+2.8 155.1+1.3 115.0+£8.7
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arginine ©|low 3127td AAE] 2] u
& ol Ad ol ek e jo o
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<Table 6> Changes in total amino acid content of canned sea mussel using tomato paste processed at

various Fo-values (mg/100g)
Total amino acid 3 Fo vahieo (min.) W
Aspartic Acid 16809  (12.0) 18059  (12.0) 16929  (12.0)
Threonine 2720 (2.0 7727 (5.4) 726.6 (5.4)
Serrine 8179 (6.2) 855.9  (6.0) 8127  (6.1)
Glutamic Acid 24265  (18.2) 25764  (17.9) 23841 (17.8)
Proline 627.0  (4.7) 613.6  (4.3) 631.8  (47)
Glycine 9169  (6.9) 90243  (6.4) 856.0  (6.4)
Alanine 799.7  (6.0) 811.3 (5.7) 765.6  (5.7)
Valine 6929 (5.2) 689.0 (4.8) 640.7  (4.8)
Methionine 2950 (2.2) 3267  (2.3) 3061  (2.3)
Isoleucine 916 (3.7) 5123 (3.6) 4721 (3.5)
Leucine 922.7  (6.9) 989.5 (6.9) 935.1 (7.0)
Tyrosine 3452  (2.6) 360.3 (2.5) 2928 (2.2)
Phenylalanine 496.0 (3.7) 556.7  (3.9) 518.8 (3.9
Histidine 2909 (2.2 3133 (22) 3117  (233)
Lysine 12559  (9.4) 12528  (8.7) 11758 (8.8)
Arginine 966.0  (7.3) 9943  (6.9) 867.8  (6.5)
Total 13,2971 (100.0) 14,355.2  (100.0) 13,390.5  (100.0)
B A8 Aol A5t & W3E 343% e <Table 7>7 T
o} g2 o]_u]l—/\L]- garo) tﬂﬁ]. glofulieite]l F&e Fo 1289 ZAZF 627.0

<Table 7> Changes in free amino acid content of canned sea mussel using tomato paste processed at

various Fo-values (mg/100g)
. . F, value (min.)

Free amino acid 3 10 B
Taurine 99.9 (16.7) 102.6 (16.7) 106.8 (17.0)
Aspartic acid 68.0 (11.3) 701 (11.4) 732 (11.7)
Threonine 112 (1.9) 114 (1.9) 11.7 (1.9)
Serine 153  (2.6) 155 (2.5) 15.7 (2.5)
Asparagine 60.5 (10.1) 624 (10.2) 623 (9.9)
Glutamic Acid 1554 (25.9) 1609 (26.2) 1639 (26.1)
Glycine 629 (10.5) 634 (10.3) 63.8 (10.2)
Alanine 451 (7.5) 453 (7.4) 458 (7.3)
Valine 89 (1.5) 9.7 (1.60 87 (14)
Methionine 14 (0.2) 14 (0.2) 1.3 (0.2)
Isoleucine 44 (0.7) 46 (0.7) 4.7 (0.7)
Leucine 69 (1.2) 64 (1.0 78 (1.2
Tyrosine 56 (0.9) 59 (1.0 6.3 (1.0)
Phenylalanine 131 (2.2 132 (2.2) 13.7 (22)
Lysine 11.7 (2.0 113 (1.8) 123 (2.0)
Histidine 9.8 (1.6) 101 (1.6) 94 (1.5
Arginine 19.7 (3.3) 19.7 (3.2 19.6 (3.1)

Total 599.8 (100.0) 613.9 (100.0) 627.0  (100.0)
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<Table 8> Sensory evaluation of canned sea mussel
using tomato paste processed at various

Fo-values
F, valuse (min.)
8 10 12
Color 3.03 + 0.8" 3.04 + 1.0 3.03 £+ 0.7°
Odor 3.02 £ 0.3* 3.00 + 0.6° 3.01 = 0.5°
Taste 315 + 0.7* 3.18 + 0.8° 3.16 + 0.6”
Texture 325 + 0.9* 320 £ 0.7* 3.21 = 0.6
aoc‘é‘;;tzﬂce 314 + 1.0° 312 + 11° 311 + 0.2°

Means within each line followed by the same letter
are not significantly different (p<0.05).
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<Table 9> Changes in viable cell counts (CFU/g)
of canned sea mussel using tomato
paste during storage at 20+1C

Storage days

0 30 60 90
Viable cell NDV ND ND ND
counts

External Normal Normal Normal Normal
appearance

U ND : Not detected

Lk AR, pH R g1 2] et
A% F EvtE £ $299 IWAE, pH

Z A (14.9~15.6%), ZA
HH23~2.6%) 2 F3EQ21~23%) FFS AF
5171 A9l Ik T3k ey Av|dA
S 10.9~11.7mg/100g ©1Ao ™ AlE7He]
zrel= AL Th 11“4‘4 pHE A%7|7to]
Aol wet Fa FAsHed oA EvtE
o] 2~E(pH43)7F 3] §2 UlFE HF37]
fF o2 AZE e =], 1998), (Ahn, 1986).
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2
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<Table 10> Changes in proximate composition, pH and volatile basic nitrogen(VBN) of canned sea
mussel using tomato paste during storage at 20+1C

Storage Proximate composition (g/100g) VBN
Moisture Crude Crude Ash pH mg/ 100
days v protein lipid (mg &)
0 79.9+0.5° 15.0+0.3" 2.3+0.2° 2.1+04° 5.34+0.0° 10.9+0.0°
30 79.6+0.4° 14.9+0.0° 2.6+0.3° 2.3+0.0° 5.21+0.0° 11.6+0.0°
60 78.9+0.6 15.3+0.2° 2.5+0.1° 2.2+0.2° 5.20+0.0° 11.7£0.0°
90 79.3+0.4° 15.6£0.1° 2.3+0.5" 2.2+0.1° 5.20+0.0° 11.5+0.0°
Values are the meansitstandard deviation of three determination.
Means within each line followed by the same letter are not significantly different (p<0.05).
o Az Wa} 2} TBA % % amino-N g#<] w3}

A T EvtE % % ﬁ Mz Wshe A% F AR 2z ¢ 5 3

<Table 11>°] WebHSlct B= (LEk, 32.3~37.5)
o A% AZ F Aole 744 Aoy, A=
(agk, 18.3~6.5) ¥ FAT (b3, 18.0~17.0)2] 5
Aol BASEE AR Fasd 99,
<Table 11> Changes in color value of canned sea

mussel using tomato paste during
storage at 20+1C

Color Storage days
value 0 30 60 90

L 323#4.0" 36.1+4.7° 375+1.0° 35.2+0.1°

a  183+25% 14.9+24° 10.4+04°

b 18.1+2.5°
4B 66.6+2.7" 65.2+3.8" 62.8+0.8" 64.2+0.1°

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

6.5+0.1°

19.0+24" 17.9+0.5° 17.0+0.1°
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[Fig. 5] Changes in TBA value of canned sea

mussel using tomato paste during
storage at 20+1C
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[Fig. 6] Changes in Amino-N of canned sea
mussel using tomato paste during
storage at 20+1C

acid, taurine, asparagine, glycine % ©]ATHKim
et al, 1988).

i ol ot ot of

<Table 12> Changes in free amino acid contents of canned sea mussel using tomato paste during
storage at 20+1C (mg/ 100g)

Storage days

Free amino acid

0 30 60 90

Phosphoserine 3.9 (0.8) 0 (0.5) 4.6 (0.7) 5.6 (0.6)
Taurine 66.5 (13.3) 729 (11.8) 83.33 (12.5) 107.4 (11.7)
Aspartic acid 6.4 (1.3) 10.1 (1.6) 8.2 (12.0) 119 (1.3)
Serine 13.3 (2.7) 66.0 (10.7) 76.0 (11.4) 99.7 (10.8)
Asparagine 55.4 (11.1) 60.2 (9.8) 67.1 (10.0) 97.7 (10.6)
Glutamic acid 117 (23.5) 127.9 (20.7) 139.8 (20.9) 186.7 (20.3)
Proline 57 (1.1) 21.4 (3.5) 7.1 (1.1) 9.8 (1.1)
Glycine 50.8 (10.2) 53.9 (8.7) 58.1 (8.7) 85.8 (9.3)
Alanine 44.4 (8.9) 46.8 (7.6) 53.7 (8.0) 723 (7.9)
Valine 9.3 (1.9) 104 (1.7) 119 (1.8) 16.5 (1.8)
Methionine 4.3 (0.9) 5.7 (0.9) 5.3 (0.8) 9.0 (1.0)
Isoleucine 5.6 (1.1) 6.6 (1.1) 7.0 (1.0) 9.4 (1.0)
Leucine 7.5 (1.5) 8.8 (1.4) 9.2 (1.4) 12.2 (1.3)
Tyrosine 10.7 (2.1) 119 (1.9) 13.5 (2.0) 19.3 (2.1)
Phenylalanine 13.6 (2.7) 14.6 (2.4) 16.9 (2.5) 224 (2.4)
Lysine 23.7 (4.8) 271 (4.4) 312 (4.7) 41.8 (4.5)
Histidine 13.9 (2.8) 15.0 (2.4) 16.9 (2.5) 24.1 (2.6)
Arginine 46.5 (9.3) 54.6 (8.9) 59.1 (8.8) 88.5 (9.6)

Total 498.5 (100.0) 616.9 (100.0) 668.9 (100.0) 920.1 (100.0)
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<Table 13> Changes in mineral content (ppm) of
canned sea mussel using tomato
paste during storage at 20+1C

Storage days

30 60 90
Na 540.2+54 512.3+0.2 531.2+0.2 528.1+0.3
Mg  32.8+0.0 30.7+0.0 29.8+0.2 29.6+0.0
K 2375+0.5 284.2+0.1 226.2+0.0 221.2+0.0
Ca 16.0£0.0 15.6+0.0 17.6£0.0 13.7+0.0
Fe 1.1+0.0 3.5+0.0 1.8+0.0 3.1+0.0
P 160.0£0.7 176.6+0.1 105.7£0.0 154.2+0.0

Minerals
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[Fig. 7] Changes in hardness of canned sea
mussel using tomato paste during
storage at 20+1C

>
il

sxYe Az, WA, % % 2A3 5
-‘5—*3011 W] 094 EvtE 5% 52
Z 3l 99 HAHHo R HJFAAE
31 @ﬂrt <Table 14>¢} 2t} A, WAl 2
A7) BrtelAe A3 713tel wret zfol7t §lol
Aol W@ goldod % R FRF e
0d A4 EntE TF 52l Hiwst 7}
& =okth
<Table 14> Changes in sensory evaluation of canned

sea mussel using tomato paste during
storage at 20+1C

i
ot i
N o off

N
~

o> N
\(O(IHN

(<

O

Sensory Storage day
evaluation 0 30 60 90
Color 5.0+0.0° 5.0+0.8" 5.0+0.6" 5.1+0.5°
Ordor 5.0+0.0° 5.1+0.3" 5.0+0.3" 5.1+1.2°
Taste 5.0+0.0° 5.3+0.2" 5.8+0.8" 6.1+1.4"
Texture 5.0+0.0" 5.2+1.2* 5.1+1.0* 5.2+0.8"
Overall 5,450 51405 51+08 52+0.7°
acceptance

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