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Abstract

This study was investigated to obtain basic data which can be applied to processing of
retort pouched seasoned sea mussel. Shell was washed and steamed before shucking. Sea
mussel meat was seasoned in boiled and 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 was vacuum packed in plastic film bag and sterilized for
various Fo values(Fo 7~13 min.) in a hot water circulation system retort at 121C. The
chemical composition such as pH, VBN, amino—N, total amino acid, free amino acid, color
value (L, a, b), texture profile, TBA value, mineral, sensory evaluation and viable cells
count of the retort pouched seasoned sea mussels sterilized with various conditions(Fo
7~13 min.) were measured. The same experimental items were also measured during
storage. There was no remarkable difference between sterilization conditions and sensual
characteristics. The results showed that the product sterilized at Fo 7 min. was the most
desirable because this condition is most economical.
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Raw sea mussel

Shucking
(steaming for 10 min. at 100°C)

Seasoning
(soy sauce, MSG, sorbitol, sesame
oil, vinegar, starch syrup, water)

Filling
(sea mussel of muscle 100g)

Vacuum packing
Sterilization

[ I 1
‘ Fo value 7 min. ‘ ‘Fo value 10 min. ‘ ‘ Fo value 13 min. ‘

[Fig. 1] Flow sheet for processing retort
pouched seasoned sea mussels

5. TBA 2t #LagEr|Ee o

Z YehliE TBAZS A ES

et al (1960)°] FF7I5RHEoE A AT 3
D71 da 2 Conway unitE AHS-3he
v] ZEAH(KSFSN, 2000)0.2 =33pon, of
g KOAC (1997)0l4  AlAE

Formol ZAH e g =A3}T}

v =24

6. SIE{ MZx

HdEZEDS-R Zv|E3 A5 FTHMZ
st Lt(lightness, WE), agk(redness, A %),

b#k(yellowness, &A1) 31 AEZk(color difference,
WS AA|MAHA (ZE-2000, Nippon Denshoku,
Japan) X 3438k aL, o] W FEFWA (standard
plate)®] L#k2 96.82, agt2 -040, bgt2 0.640]
Atk

7. 8%

7tadA o] e HEZENA Z2rZgt
o Azt #edH
Sun Scientific Co., Japan)g& AMg-3le] HHAIH
o2 NFEY AAEE FA}ALt F =2HF
o 1FELS A #d3 AR ARE HF
st g evWEEA ddsied LQFHE o=
YRR olm max force k2] A4k rheology
data system ver. 2.01¢ &3 2|3} T}

(Rheometer Compac-100,

8. 2II% B
ANE 5 g& IEE7IY dAF FHs) 500~

550 Cell A 5~6A1ZF 2] SSHNEHT 1, 1982)
AlZ1 ¥ ashless filter paperZ JZsle] UA7F
o7 AHE3 o, ICP (Atomscan 25, TJA, CO.,
USA)Z Na, Mg, Ca, Fe, P, Zn ¥ K9 &<

s,

0. Zolo|iw At ste

S

Fopriedte) o 42 AR 2 gol conc
HCl 2 mig 7beha, 2% 2
(HF-21, Yamato Scientific Co., Ltd. Japan)®llA]
7hEE3l (110C, 24417 § 3 glass filter2
7, 73t 53t sodium citrate buffer (pH
22)2 &3 F opv|it AHFE R4 A (Automatic
amino acid analyzer S5-433, Sykam, Germany)=

243,

heating block

10. Felofn| et Btet

Frejobriedt 2 AR 20 goll FFe] 20%
TCAE 7hetar w43t 5 o3 o 483k,
o7]el SEZ (ether)E EHAF 713 & Z
g3 E50] TCAS AAT U= 55 3 lithium
cirtate buffer (pH 2.2)Z A-8(25 mL) g & o}
W] 3=AF 2454 Al (Automatic amino acid analyzer
S-433, Sykam, Germany)Z 73} th.

1=
Rl
ki3

- 711 -



11. BsZdAl & EAXzZ| Zv8 2%, =R 15%, 715 1%, A= 2% =
55%<] wl&=Z HPst HEZEISAS

it
, © AS & AddAe A wigniez 2%

F5RARE 10918 BEARLS T
E=Eded zugHe WA, % 247 9 A
2 5 957 5Ee Aush 0E FHol g
of 597 FAHMEG: oFF Fw, 4 FH X ET, . i
2 88, 1 % 4902 Wisel, Bugen 2 J(EHTHE0 Bt HE2Enex| =
25 Uehglth dels FAAd: anova 0 SEel ST
testE ©]§-sto] #AHEA 3 ¥, Duncan®l H% 7h Aol s
A7 (Steel and Torrie, 1980)°.2 {2k Zt Az AcE YEEEN$R ZuEde
A8 (5% Fo5E)S AN Azt olagAlel AdeE AT 2AdE
<Table 2>°l YERATE Fo gtel 7, 10 2 13%
>4l al — =t °of HES 4wy HA BF BE @zl
M. = % A= AEN AR AEHA wkon, ABE Aol
1. =O|=Z19] MX Aok EgF 35£1C oA 6043t 7H2RES & 3
=} B2 z]ls Azl o]ralo ]
o WA JEmd o= A% 9L AL ous auney. Noe et al e =
& 3] e mEA WA WE A oo e e
sl A w0 R 2876 Sl S a9 4 gupas dass 299 29
dHBeR FoYNE AT AT <Table 1> o pop Geyna ae & A8 2134
kR 5 O sobitol, ZUR, B WG g gapy poage) 34 dEEdeA 20
Az, 5o HE&S WA HIAA dE=ZEIS 532 121Co|A Fo o] 7, 10 &1 13%0]
AR AZD F BCHAE Al AHNT g yaw e ARt 2294 2w )
A8 AASAAG. 2 Aok A0S HEE D g gyme) WA Rgonz 4y
3t Zu|de] HE =, 7+ 23%, sorbitol 2%,

<Table 1> Optimum condition of mixture seasoning sauce for preparing retort pouched seasoned sea

mussel
Ingredient condition of mixed seasoning sauce
A B C D E
Color 1.5+0.2° 25+1.2% 3.0+1.2" 4.0+0.4° 3.3+0.7%
Odor 1.3£0.5° 2.7+0.4" 3.0+0.6™ 3.9+0.5 3.4+0.5"
Taste 1.5+0.3" 2.6+0.7" 3.4+0.5" 43+0.7° 3.2+0.9°
Texture 2.5+0.9° 2.6+0.5% 3.0+0.8% 3.3+0.6" 3.2+0.6"

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

: soy sauce 10% + sorbitol 1% + MSG 1% + starch syrup 5% + sesame oil 0% + vinegar 0% + water 83%
: soy sauce 15% + sorbitol 1% + MSG 1% + starch syrup 10% + sesame oil 0% + vinegar 1% + water 72%
: soy sauce 20% + sorbitol 2% + MSG 2% + starch syrup 15% + sesame oil 1% + vinegar 2% + water 58%
. soy sauce 23% + sorbitol 2% + MSG 2% + starch syrup 15% + sesame oil 1% + vinegar 2% + water 55%
: soy sauce 26% + sorbitol 2% + MSG 2% + starch syrup 20% + sesame oil 1% + vinegar 2% + water 47%

Mg 0= >
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<Table 2> Viable cell counts and external appearance test of retort pouched seasoned sea mussel
incubated at 37+1C and 55+1C for 30 days after sterilization on various Fo values

(CFU/ g)
Incubation temperature
Sterilization 37+1C 55+1°C
condition Viable cell External Viable cell External
counts appearance counts appearance
Fo 7 ND Normal ND Normal
Fo 10 ND Normal ND Normal
Fo 13 ND Normal ND Normal
ND: not detected.
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<Table 3> Changes in proximate composition, pH and volatile basic nitrogen (VBN) of retort pouched
seasoned sea mussels by thermal processing at various Fo values

Proximate composition (g/100 g) VBN
Fo value pH
Moisture Crude protein ~ Crude lipid Ash (mg/100 g)
7 66.3+1.6° 17.1+0.3° 12.4+0.3° 3.2+0.2° 6.0£0.1° 20.5£1.6%
10 63.7+0.9" 18.2+0.2° 13.4+0.8" 2.9+0.2° 6.1+0.2°  233%1.6°
13 60.7+1.7° 19.2+0.0° 14.6+0.5° 3.0+0.0° 6.0£0.0°  22.4+0.0°

Values are the meansitstandard 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. 4] Changes in hardness of the retort
pouched seasoned sea mussels by
thermal processing at various Fo values

Values are the meanststandard deviation of
three determination.

<Table 5> Changes in mineral content of the retort pouched seasoned sea mussels by thermal

processing at various Fo values (mg/100 g)
Minerals - Fo Vahig (min.) —
Na 570.1+10.9 545.1+10.9 507.+9+10.9
Mg 57.6+0.9 27.1+0.9 68.3£0.9
K 139.1+15.5 73.3+3.4 70.2+3.4
Ca 71.1+1.3 77.4+1.4 66.4+1.4
Zn 3.9+0.1 3.1+0.0 2.9+0.0
P 131.1+1.5 100.0+0.4 108.4+0.4
Values are the meanszstandard deviation of three determination.
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<Table 6> Changes in total amino acid content of the retort pouched seasoned sea mussels by

thermal processing at various Fo values (mg/100 g)
. . Fo value (min.)

Total amino acid - 10 B
Aspartic Acid 1,770.8 (11.1) 1,800.7 (10.9) 1,789.7 (10.5)
Threonine 884.7 (5.5) 938.3 (5.7) 893.6 (5.2)
Serine 8064 (5.1) 8615 (5.2) 8521 (5.0)
Glutamic Acid 2,747.8 (17.2) 2,740.9 (16.6) 2,729.0 (16.0)
Proline 978.2 (6.1) 960.3 (5.8) 1,632.6 (9.6)
Glycine 836.0 (5.2) 9353 (5.7) 848.4 (5.0)
Alanine 778.6 (4.9) 805.7 (4.9) 798.1 (4.7)
Cystine 203.7 (1.3) 2443 (15) 258 (1.3)
Valine 890.0 (5.6) 8314 (5.0) 1,026.8 (6.0)
Methionine 3473 (2.2) 380.8 (2.3) 364.7 (2.1)
Isoleucine 705.0 (4.4) 7047 (4.3) 706.1 (4.1)
Leucine 1,146.8 (7.2) 1,145.2 (6.9) 1,157.4 (6.8)
Tyrosine 479.8 (3.0) 5414 (3.3) 5161 (3.0)
Phenylalanine 790.7 (5.0) 824.9 (5.0 795.6 (4.7)
Histidine 360.2 (2.3) 393.8 (2.4) 3682 (2.2)
Lysine 12263 (7.7) 13371 (8.1) 1,274.2 (7.5)
Arginine 1,005.5 (6.3) 1,066.5 (6.5) 1,067.3 (6.3)
Total 15,957.8 (100.0) 16,512.8 (100.0) 17,045.9 (100.0)
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<Table 7> Changes in free amino acid content of the retort pouched seasoned sea mussels by thermal

processing at various Fo values (mg/100 g)
Free amino acid Fo Valuleo (min.) B
Phosphoserine 5.6 (1.1) 74 (1.0) 79 (1.0)
Taurine 321 (6.3) 499 (6.7) 491 (6.1)
Aspartic acid 23 (0.5) 24 (0.3) 41 (0.5)
Serine 84 (1.7) 139 (1.9) 33.7 (4.2
Asparagine 356 (7.0) 546 (7.4) 604 (7.5)
Glutamic Acid 251.0 (494) 336.8 (45.5) 350.8 (43.7)
Proline 13.6 (2.7) 264 (3.6) 224 (2.8)
Glycine 158 (3.1) 254 (3.4) 325 (4.0)
Alanine 194 (3.8) 316 (4.3) 354 (44)
Valine 113 (22) 18.0 (24) 19.7 (2.4)
Methionine 20 (04) 33 (04) 41 (0.5)
Isoleucine 9.8 (1.9) 162 (2.2) 17.0 (2.1)
Leucine 184 (3.6) 303 (4.1) 312 (3.9)
Tyrosine 63 (1.2) 103 (1.4) 119 (1.5)
Phenylalanine 105 (2.1) 17.7  (24) 182 (2.3)
Lysine 249 (49 361 (49) 40.7 (5.1)
Histidine 6.8 (1.3) 98 (1.3) 10.7 (1.3)
Arginine 339 (6.7) 49.6 (6.7) 53.7 (6.7)
Total 507.6  (100.0) 739.7 (100.0) 803.4 (100.0)
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<Table 8> Sensory evaluation of the retort pouched seasoned sea mussels by thermal processing at

various Fo values

Fo value (min.)

7 10 13
Color 3.1+0.8° 3.2+0.5° 3.1+0.7°
Odor 3.1+0.3° 3.1+0.4° 2.9+0.8°
Taste 3.2+0.4° 3.4+1.2° 3.1+1.0°
Texture 3.2+0.5" 3.1+0.8" 3.3+#1.5°

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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<Table 9> Changes in viable cell counts and external appearance of the retort pouched seasoned sea

mussels during storage at 20+1°C (CFU/ g)
Incubation temperature
Storage 37+1°C 55+1°C
days Viable cell External Viable cell External
counts appearance counts appearance
0 ND Normal ND Normal
30 ND Normal ND Normal
60 ND Normal ND Normal
90 ND Normal ND Normal
ND: not detected.
ZESGPR Zu|E3S 37+1CoA 7F2AZS L, 15.0~19.0)09 AS ARZ7|te] dodFE
T WY ARE AR AR o] glth w} 23 %7}’5‘}914 ol AZ7|zre] AoHdFE
B AP AEE RE AN p|4ERHS  zulofo] %ol o FRHUY WRole DR

_l‘l
3.0~ %) t}
5 %ﬁ} } 7M floH, 3
3 pHE A3 7|7tel| we Apole

S ECEE!
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H3lE <Table 11> VERNSITE W (L3, 29.8~
355), AN (agh, 6.7~88)2 A AA77to] A
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_Or XV(]' = L7L2 ok7]-4&1 71—/\—5}57_ a 7_; bzr
Y FUMEIE T B ‘3}9313‘31, Lee et al
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<Table 10> Changes in proximate composition, pH and volatile basic nitrogen (VBN) of the retort
pouched seasoned sea mussels during storage at 20+1C

Proximate composition (g/100 g) VBN
Parts - Crude . pH 1
Moisture protein Crude lipid Ash (mg/100 g)
0 66.3+1.6" 17.1+0.3° 12.4+0.3° 3.2+0.2° 6.0%0.0° 20.5+1.4°
Storage 30 65.7+1.1° 17.9+0.4° 12.9+0.1° 3.1+0.2° 6.10.2° 224+28°
days 60 65.1+1.4° 18.50.3 13.00.0° 3.3+0.1° 6.10.1° 21.5+1.6
90 | 645+04°  181+0.3°  13.1:0.0° 3.0+0.0" | 61+0.3" 24.3+1.0°

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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<Table 11> Changes in color value of the
retort pouched seasoned sea

mussels during storage at 20+
1C

Color Storage days
value 0 30 60 90

L [355+1.2° 32.5+2.0° 29.9+1.1* 29.8+1.7°
a | 88+1.0° 71+11° 6.7+1.0° 6.7+0.4°
b |15.021° 16.4+1.1°° 18.3£1.3% 19.0+2.1°
AE |66.3+1.9° 66.6+2.5" 64.9+2.8" 64.3+1.1°

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. 5] Changes in TBA value of the retort
pouched seasoned sea mussels during
storage at 20+1°C

Values are the meanststandard deviation of
three determination.
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[Fig. 6] Changes in amino—N of the retort
pouched seasoned sea mussels during
storage at 20+1C

Values are the meanststandard deviation of
three determination.
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[Fig. 7] Changes in hardness of the retort

pouched seasoned sea mussels during
storage at 20£1C

Values are the means+standard deviation of
three determination.
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<Table 12> Changes in mineral contents of the retort pouched seasoned sea mussels during storage

at 20£1C
. Storage days
Minerals 0 0 0 %
Na 570.1+10.9 627.5+10.9 543.1+10.9 766.0£10.9
Mg 57.6+0.9 36.7£0.9 26.1+0.9 29.2£0.9
K 139.1415.5 37.3+15.5 33.8+3.4 57.3+3.4
Ca 71.1+1.3 58.9+1.3 38.4+1.4 51.0+1.4
Zn 3.9+0.1 4.0+0.1 4.0+0.0 2.6+0.0
Fe 0.0+0.0 2.4+0.0 3.8+0.0 0.0+0.0
P 131.1+1.5 212.5+1.5 148.8+0.4 140.3+0.4

uh 71 gheel st

HE2ERSA] 20EF A T F7129
H3lE <Table 12>0] YEMHATE Zv| 239
ol LR Na 2 K7} 718 Bgten, o
o] P, Mg ¥ Ca®l &0tk agx A% 7|3t
o] S7Fetel whe FFe FEF Wste HolA
24T Noe et al. (2011)2> ErlE &3 52
A FA FEFe AR7Izte] Frhgel w
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et DA e

M lo

o]
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W s AT Ad= <Table 13>9} Zth
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<Table 13> Changes in sensory evaluation of the retort pouched seasoned sea mussels during storage

u%, ol zx]7l—% ;q;@ 900171]. }\]E

t ARshAA A% %‘

LRI

1. Fo %t 7, 10 & 13w o= Arste] Az

at 20£1C
. Storage days
Sensory evaluation
0 30 60 90

Color 5.0+0.0° 51+1.1° 5.0+0.8" 5.1+0.7
Odor 5.00.0" 5.1%0.2° 5.0+0.1° 5.0+0.6"
Taste 5.0+0.0° 52+1.2° 5.640.9° 5.9+1.3°
Texture 5.0+0.0° 5.1+0.8 5.1+0.9° 5341.1°
Over all acceptance | 5.00.0° 5.1+0.5° 5.2+0.9° 5.6+1.0°

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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