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SUMMARY

For the purpose of obtaining basic data which can be applied to processing of canned
and retort pouched sea mussel. For example, seasoned canned sea mussel, canned sea

mussel using tomato paste and retort pouched seasoned sea mussel were developed

(1) Canned seasoned sea mussel

Shell of sea mussel(Mytilus edulis) were washed, and then steamed and shucked. Sea
mussel meat was seasoned in mixed seasoning sauce(soy sauce 23%, MSG 2%, sorbitol 2%,
sesame oil 1%, vinegar 2%, starch syrup 15%, water 55%) for 30min. in the boiling state.
Seasoned sea mussel was packed in RR-9 can with mixed seasoning sauce 30ml or grape
seed oil 30ml. And sterilized for various FO value(FO 8-12 minutes) in a steam system
retort at 121C. 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 cells count of the canned seasoned sea mussels produced with
various sterilization condition(F0 8-12 minutes) were measured. The same element was also
measured during preservation. The results showed that the product sterilized at FO &
minutes and preserved for 90 days were the most desirable. Product added grape seed oil

was better than that added mixed seasoning sauce according to sensory evaluation.

(2) Canned sea mussel using tomato paste

Shell of sea mussel were washed, and then steamed and shucked. Mussel meat was
prepared with ratio of sea mussel 95g, tomato paste sauce 60g(tomato paste 4296, gum
guar 1.09¢6, salt 2.0%, starch syrup 2.0%, cooking wine 1%, water 52%). After seasoned sea
mussel meats using tomato paste were packed with vacuum seamer in 301-3 can, and
sterilized for various FO value(IFO 8-12 minutes) in a steam system retort at 121C. 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 wviable cells count of the canned mussels produced with various sterilization
condition(FO 8-12 minutes) were measured. The same element was also measured during

preservation. The results showed that the product sterilized at FO 8 minutes and preserved



for 90 days were the most desirable.

(3) Retort pouched seasoned sea mussel

Shell of sea mussel were washed, steamed and shucked. Sea mussel meat was seasoned
in mixed seasoning sauce(soy sauce 23%, MSG 2%, sorbitol 2%, sesame oil 1%, vinegar 2%,
starch syrup 15%, water 55%) for 30min. in the boiling state. Seasoned sea mussel was
vacuum packed in plastic film bag(polyester/nylon/polypropylene : 12um/15um/90um). And
sterilized for various FO value(FO 7-13 minutes) in a hot water circulation system retort at
121°C. 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 cells count of the retort pouched seasoned sea mussels produced with various
sterilization condition(FO 7-13 minutes) were measured. The same eclement was also
measured during preservation. The results showed that the product sterilized at FO 7

minutes and preserved for 60 days were the most desirable.
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ol 2+ 35 ~ 50 cm (BT 45 cm), A 174 ~ 495 g (BT 346 g)

Y2 Al

S 733
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Fig. 1. Sea mussel(Mytilus edulis, length 3.5-5.0 cm, weight 1.74-4.95 g).

_25_



kil
N
N
e
R
—
o
NS
i
N
I
—
I
J>
P
N
N
e

HA ZFgzu| N (7 23%, sorbitol 2%, Fw]

3l &3lo] Zuld 30mLE FH7IstY 2HE A ET)

=
=2
>
kel
Hri

=
do
(o0
o
2
ﬂllﬂl
n}‘l_ll
N

=
_O|L
£
l-'El

o
EZS Azxstdct ololA &8 Z7|4d E2E(ISUZU, ISUZU seisaku
o

Aol duld@elA Todk SEEAES T3l 24" 4 ritdda=xd

Fig. 2. Fo value detector and wireless data logger.

_26_



No-shelled sea mussel

Washing

Boiling(10min in hot water)

Seasoning(soy sauce 23%,
monosodium glutamate 2%, sorbitol 2%,
sesame oil 1%, vinegar 2%,
starch syrup 15%, water 55%)

Fig. 3. Flow sheet of processing of canned seasoned sea mussels.
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Cooking
Filling(sea mussels 60 g + seasoning liquid 30ml) Filling(sea mussels 60 g + grape seed oil 30ml)
seaming seaming
sterilization sterilization
Fi-value § Fi-value 10 Fi-value 12 Fy-value § Fy-value 10 F-value 12
121° 19min 121° 21min 121° 23min 121° 26min 121° 28min 121° 30min
Cooling Cooling




Fig. 4. photographs of processing of canned seasoned sea mussel.
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o|2E &£2E A& THIH FA LES FzHEE AT F
HHESte] EnfEFHO|AE sl A wigHee dASSnh B AT HHzHos 44
o g &S ErtEFC|2E 42%, A9 2%, Tobd 1%, & 52%, =R 2%, st& 1%l
ool A%EFF Nge 3013w ¥ vg| TE ErtEHCIAE 42 6558 Yo o|FH
712 ©7], dEssith. 281 2%
£ o183t Al duiddelM it 5348e T3 289 o teddxzd F, 121°C
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714 g EZ2E(ISUZU, ISUZU seisaku shoco., Japan)

M2 Zolr Aol AME-3}H T (Fig. 5~6).
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Raw sea mussel
|
Washing
Shucking

(steaming for 10min. at 100°C)

Tomato paste sauce
(tomato paste 42%, salt 2%,

Tomato paste sauce guar gum 1%, water 52%,
| starch syrup 2%,
Filling cooking winel1%)

(sea mussels 90 o+

tomato paste sauce 63¢g)

Seamming

Sterilization

F,-value 8 F-value 10 F,-value 12
121 °C 21 min. 121 °C 23min. 121 °C 25min.
\

Cooling

Fig. 5. Flow sheet of processing of canned tomato paste sea mussels.
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Fig. 6. photographs of processing of canned sea mussel using tomato paste.
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o 2r3Y dEZESR Y Ax U

A gﬁgiuw(wg 23%, sorbitol 2%, ZmE 2%, B4R 15%, F7IE 1%, 2Z 2% =
55%¢] H&RE 3000 g & TE F B 2HW)E e o o HHxrzxHe 2T HEX

H(26%)2 HHzvzdd T AAsA olold B zmdI 243 £ §E&

Tol Yol 3087 /HEsEA EQUth oldA 2EF FYL AEZERSANDS(ETY

FHSEF) 100 g& B2 F IFEA7IZ Ao oloM deAAY HEEE
(Kyunghan Nissen Co., Korea)E ©|§3t APdd Aujddo)A Fozt S8ATS 3 2342
Z} 7t EA &, 121°Col A Fogkol 7, 10, 13%-] g 7tedTsidt. 2 g dER
Eu-9-29 Fogt =L FAE Fogk SAAAX ](Ibloelectromcgmbh Germany)% AM8-5tH o m,

< A A ALEsHHTh(Fig. 7~8).

_t:]o

_32_



Raw sea mussel

Washing

Shucking
(steaming for 10 min. at 100 C)

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

Cooking

Filling
(sea mussel muscle 1009)

Vacuum packing

Sterilization

Fo-value 7 Fo-value 10
(121'C 20 min.) (121°C 23 min.)

Cooling

Fo-value 13
(121°C 26 min.)

Fig. 7. Flow sheet of processing of retort pouched seasoned sea mussels.
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Fig. 8. photographs of processing of retort pouched seasoned sea mussels.
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nl. 3jE/d 4 7] d A (volatile basic nitrogen, VBN) 2 TBA 3%k
EfE T T2 1¥EY AALMHEE Uil TBAZS A8 5
Tarladgis 59 % 7|5 5F ¥ (Tarladgis, 1960)°. 2 FA3Hch LG 724 gL Conway
units A}g8Hs mEFEAg (KSFSN, 2000)0.2 =33lgon, olm=a4 e Formol 3
W ONET AR, 1982)0. 2 =45ttt

ul Az

EflE % 5x@ 4

I
o
=
0
2
P

of gl Lzk(lightness, W =), aZk(redness, &2 %), bzt
(vellowness, 3A%) = AEZk(color difference, A=})E& Z A=A (ZE-2000, Nippon
Denshoku, Japan)2X 4331, o] w] FFWF (standard plate)?] LFS 96.82, azke
-0.40, bgk2 0.640]31 T}

A 247}

ZhaadgFAgd wE 33 g EY 3RS #H oW (Rheometer Compac -100, Sun
Scientific Co., Japan)Z A}-83}lo] HEA|E  (Shear-press test) 0.2 &3 1P E FULE =
Aaldth &, T 1P ELS AU #U% Aoz ARE AAsIY devEHEA ddsiet
A28 FHE goz JYehligloh. olu) max force kel A4S rheology data system ver. 2.019]
o3 At

i

of. 7he7A}

FeANE AETA ExYAE 7L REAY(KIDA. 2008)9] fe} EvtE $% Exde

ﬂ1

35+1C €] incubator (JS-OV-175, Johnsam, Co., Korea)o| A 6047t HZE=SIHA AL S S
Aretga, F2 7171 HF e YEEo] Ale A Alods SAHeE Fduste E

BRF5E ZHSA.
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sk A8 2% 1Y B 383k 70% ethanol §AL 7}ste] FAFE &
1587 gARasd o] 4ENE AYEID T TRFEA YABoE el 57
-sulfosalicylic acidZE 10% 8= FH7tste] #3889, ol& =% HAg o
spoz Agalt

fFrelolu| =4tk 2448 Al A2aFo thste] oF 10%2] 5 -sulfosalicylic acidE F7Fshe] A
okl AlAH Qb ZSEAL citrate buffer(pH 2.2)2 F-&3 & ofn|=itAEE A4 (LKB-4150q,
LKB Biochrom. LTD, England)2 Z73}3t}.

7). Fohulw

Fobul i ake]

g 23 A|EE FEFE 2 mlo conc. HCl 2 mlZ 7}5}a, B 2 heating

i

block (HF-21, Yamato Scientific Co., Ltd. Japan)oll A Z}4=83] (110C, 2447 3+ 3 glass
fiter2 o3, 7Y 5F 2 sodium citrate buffer (pH 2.2)2 83 3 olu|ikx}FE A7

(LKB-4150a, LKB Biochrom. LTD, England)Z =7 3}%t}.

g 714

AR A2ARS R A= FHal 500~550TA A 5~6A17F A4 3SR,
1982) 4|71 & ashless filter paper® oJ7sle] dFFow HE3 t}&, ICP(Atomscan 25, TJA,
C0., USA)E Na, Mg, Ca, Fe, P & K9] HFH2 EA43HH(Yoo et al, 1984).

. B
BEPAE 10218 BS5AAS FAS PAl, B, 2HY % Mz 5 BEH JEEY 2

b HE FEo st 5uA FEY G oF £ 4 FS 5 BF 2 4e L okE 49
o2 BARET, WS F AL 2 ARG W UnA Bee Egoew ARS vehy

=
ot #5HAL A3 SPSS system(Statistical Package, SPSS Inc. USA)S ©]-&3le] ANOVA

58

test 2 Duncan’s multiple range testZ p<0.05 FFoA AE7HY] FoAHS AASHcHHan,
1999), (Kim et al, 1993).
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A3 A A7NEey 23

A5 F3te] U, pH 2 VBN =743 ZiE Table 13 Zuh 8L 80.2%, w3
2 11.9%, ZAHE 51% 2 23]2o] 22%¥ch 28] VBNL 98 mg/100 golflon, pHE
6.0] ATt Jo et al (1988)2 =, T8 FUFE AFAZ & A gl &3 AFedA 4
Net A, 8 81.0%, @A 128% 2 F3|Fo] 14%2 £ AF9

Axo} v]%stg o, VBNL 109 mg/100 go & B A%9 Ane Ao Ux)stgr).

Table 1. Proximate composition, volatile basic nitrogen(VBN) and pH of the raw sea
mussels

Proximate composition (g/100 g)

VBN
g0 g P
Moisture Crude protein Qrgde Ash me &
lipid
80.2+0.3 11.9+0.8 5.1£0.7 2.2£0.0 9.8+0.0 6.7£0.0

Values are the meanststandard deviation of three determination.
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L}, TBAZL, amino-N ¥ d%
A8 53 989 TBA 3, amino-N ¥ =743 A= Table 29} Ztl. TBA #H2

0.105¢]%]2. ™, amino-N+< 173.2 mg/100 go] 1

#H Jo et al (1988)2 =, TF4 FUFE AFAx 4

AT 1.2%0]% Tk
A7 QP Ao T3 AFoA A8

el dxrh 12%2 Bausled B A3

Table 2. TBA wvalue, amino-N content and salinity of the raw sea mussels

TBA value (0.D.) Amino-N content(mg/100g) Salinity (%)

0.105 + 0.001 1732 £ 0.3 1.2 £ 0.0

Values are the meanststandard deviation of three determination.
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o}, Fobn]wil

Tg 9o Fobulile] §S Table 33 Ptk E obulibe] A FHL 93485

d

mg/100 go|Rew, FQ olu|xAike glutamic acid (1458.3 mg/100 g), aspartic acid
(1107.1mg/100 g) & lysine (857.7mg/100 g)o] At}

Table 3. Contents of total amino acid of raw sea mussel

(mg/100 @)
Total amino acid Contents
Aspartic Acid 1107.1 (11.8)
Threonine 449.2 (4.8)
Serrine 631.7 (6.8)
Glutamic Acid 1458.3 (15.6)
Glycine 782.9 (8.4)
Alanine 617.4 (6.6)
Cystine 1324 (1.4)
Valine 456.4 (4.9)
Methionine 236.3 (2.5)
Isoleucine 4038 (4.3)
Leucine 649.2 (6.9)
Tyrosine 1947 (2.1)
Phenylalanine 465.5 (5.0)
Histidine 241.3 (2.6)
Lysine 857.7 9.2)
Arginine 664.6 (7.1)
Total 9348.0 (100.0)

: Arca %
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2. ot

A8 FH falolEeste] FWE Table 49 PTh falobuleie] F FFL 6637
mg/100 golRe v, F£Q oln At taurine (1025 mg/100 g), arginine (89.0 mg/100 g) =
asparagine (80.8 mg/100 g)o|3ATh.

Table 4. Free amino acid content of raw sea mussel

(mg/100g)
Free amino acid Contents

Phospho serine 45 “(0.7)
Taurine 1025 (15.4)
Aspartic acid 23.2 (3.5)
Serine 31.0 (4.7)
Asparagine 80.8 (12.2)
Glutamic Acid 10.3 (1.6)
Proline 37.3 (5.6)
Glycine 79.0 (11.9)
Alanine 69.3 (10.4)
Valine 10.2 (1.5)
Cystine 26 0.4)
Methionine 9.7 (1.5)
Isoleucine 71 (1.1)
Leucine 9.8 (1.5)
Tyrosine 185 (2.8)
Phenylalanine 6.4 (1.0)
Lysine 479 (7.2)
Histidine 24.8 (8.7)
Arginine 89.0 (13.4)

Total 663.7 (100.0)
"1 Area %
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Table 5. Contents of minerals of raw sea mussel

o] F71d 2L Table 59 YeRAT. 98 T F8 F7]2L& Na, K 2

(mg/100 g)
Minerals Contents
Na 1846.3+16.4
Mg 281.4+25
K 959.0+16.1
Ca 409.8+4.9
7n 8.610.1
Fe 6.2+£0.3
P 682.4+14.0

Values are the meanststandard deviation of three determination.
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Table 6. Changes in viable cell counts (CFU/g) of thermal processed by canned

seasoned sea mussels by thermal processing at various F,-value

Added seasoning sauce Added grape seed oil

Fo 8 min. Fo 10 min. Fo 12 min. Fo 8 min. Fo 10 min. Fo 12 min.

Viable cell i}

Counts ND ND b b P A
External Normal Normal Normal Normal Normal Normal
appearance

1) ND : Not detected
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Table 7. Changes in proximate composition (g/100 g) of canned seasoned sea mussels by
thermal processing at various Fo—value

Fo—-value
Parts Boiled Added seasoning sauce Added grape seed oil
sea
mussels 8 10 12 8 10 12
Moisture 61.4 77606  75.2+0.2  73.3+0.2  702+04 67306  664+0.4
Crude
protein 23.8 12.920.6 14.5%0.3 17.1£0.2 16.4%0.2 18.5%0.6 19.8+0.3

Crude lipid 4.8 3.710.1 4.0£0.6 3.810.4 9.610.6 9.510.1 8.910.7

Ash 3.2 3.810.1 3.7£0.0 3.810.1 2.4%0.1 2.6+0.1 2.7+0.0

Values are the meanststandard deviation of three determination.
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Fig. 9. Changes in pH of canned seasoned sea mussels by thermal processing at
various Fo—value.
Y AS = added seasoning sauce

2 AG = added grape seed oil
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Fig. 10. Changes in volatile basic nitrogen (VBN) of canned seasoned sea mussels

by thermal processing at various Fo—value.

U AS = added seasoning sauce
2 AG = added grape seed oil
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(5) TBA kel w3}

127tEAE HAxo] mE Ao st BEE 4 4 = TBAZS ®g= Fig 11 e}
Witk 98 E%e TBA 3t (Table 2)& 0.105¢]9evt 1e7td AFAE] & 0.03~0.042 7+
A25tA e o]AL mAlwhl A3 malonaldehyded] AbZ 8BS X malonaldehyde 2HA|2] &
23 wEolat AztEtHCrawford, et al, 1967), (Buttkus, 1967). Z&]i zm|AH 1A & 9}
EEAHF 7R RS TBAZEY zel= A9 gl

0.10
a 008 f 0 Canned sea mussels AS P[0 Canned sea mussels AG ?
@)
s 0.06
Ei 0.04 0.04
<Iﬂ 0.04 0.03 0.03 0.03 0.03
=]
= 0.02

0.00 ' '

8 10 12

F, value

Fig. 11. Changes in TBA wvalue of canned seasoned sea mussels by thermal

processing at various Fy—value.

U AS = added seasoning sauce
2 AG = added grape seed oil
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ek A=)l B¢ Foftol S7HEsE A3 vobdA Az7h ojfg Yoz Wit
Hiz FAEDI)E Fogtel S7HEFS A3 sobalnh 39, & 4729 duss A=
Uehls A2HJER)E Fogkel S7HES HAh wobA 7hE daalite] S71E45 3 &

Mzo] Zwst e, ols L27FEC 3 FPge] Fwl B F-obrieubgo] o7 §o
27 AL QAH7) gos A7 Hdoh 29t FHEEE 2 2R H7F B

2239 % A9 AL Ae o7t gtk

Table 8 Changes in color value of canned seasoned sea mussels added in seasoning sauce

and in grape seed oil by thermal processing at various Fo—value

Added seasoning sauce Added grape seed oil

Color value
Fo 8 min. Fo 10 min. Fo 12 min. Fo 8 min. Fo 10 min. Fo 12 min.

L 39.44% 37517 33.59" 34.57% 35.99% 38.75
a 11.23 10.73 945 11.18 10.75 9.27
b 16.98 17.71 17.62 15.11 16.34 17.34
AE 61.09" 63.51°" 65.98" 65.50° 63.81°" 61.41°

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. 12. Changes in texture profile of mastication of canned seasoning mussels added in
seasoning liquid and added in grape seed oil by thermal processing at various Fo—value.
U AS = added seasoning sauce

Y AG = added grape seed oil
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Table 9. Sensory evaluation of canned seasoned sea mussels thermal processing at various
Fo-value

Added seasoning sauce Added grape seed oil
Sensory
evaluation
Fo 8§ min. Fo 10 min. Fo 12 min. Fo & min. Fo 10 min. Fo 12 min.
Color 3.00 3.05 3.05 3.10 2.94 2.90
Odor 3.04 3.00 3.01 3.06 3.07 3.03
Taste 3.15 2.75 3.01 3.40 3.27 294
Texture 3.35 3.20 2.99 3.37 3.10 294
Over all
acceptance 3.16 3.02 3.01 3.20 3.09 2.95
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Table 10. Changes in mineral contents of canned seasoned sea mussels by thermal

processing at various Fo-value

(mg/100 g)
Added seasoning sauce Added grape seed oil
Minerals
Fo 8 min. Fo 10 min. Fo 12 min. Fo 8 min. Fo 10 min. Fo 12 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 14 1.7 4.1 1.0 1.0 1.5
7n 3.8 2.5 2.2 1.8 2.0 4.8
S 6.2 4.8 45.6 6.1 35 2.4
P 1945 215.1 203.4 191.3 122.0 163.1
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Table 11. Changes in total amino acid content of canned seasoned mussels thermal
processing at various Fo-value
(mg/100 g)

Added seasoning sauce Added 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 1314.7 1534.3 1478.2 1596.6 1629.3
Threonine 714.7 795.9 981.8 831.0 1060.3 1098.1
Serrine 639.7 683.1 909.6 718.7 962.3 1004.5
Glutamic Acid 1830.8 1803.3 2024.9 1884.2 1986.3 2142.4
Proline 743.1 779.1 937.7 813.6 1009.8 1069.9
Glycine 681.2 701.2 877.2 690.9 939.2 1019.6
Alanine 677.2 701.2 908.1 779.3 950.8 1034.2
Cystine 146.1 23.8 429.0 182.2 487.5 948.4

Valine o85.1 703.5 794.5 744.3 978.8 992.0

Methionine 343.9 310.6 649.7 341.0 651.1 795.2

Isoleucine 619.9 750.0 818.1 844.0 973.6 1020.9
Leucine 892.9 950.1 1111.2 1077.3 1194.8 1277.9
Tyrosine 510.0 511.0 812.9 628.2 872.4 910.7

Phentlalanine 604.8 783.9 898.5 844.3 1016.9 1058.0
Histidine 391.6 441.8 607.6 467.5 678.2 761.5

Lysine 869.1 900.6 1084.3 928.8 1161.7 1214.4
Arginine 827.2 936.8 1094.5 1019.3 1111.5 1192.3
Total 12522.6 13334.6 16473.9 14497.0 17652.3 18729.3

_51_



a
Fe BeH, olv nYdAe AT Al FEFS A ATF AF S22 FAHU] o
Az

A Ut 88, g A¢ nestdn =
S Fozo £ 9BH L A F Folumud o3 BEEA ¥4 SOz g
%

o] Azl 7AstATE Bl (Ahn, 1986)7F gleEl £ APn x5k

o
ol
Jo
o
9
=)

_52_



Table 12. Changes in free amino acid content of canned seasoned sea mussels by
thermal processing at various Fo-value
(mg/100 g)

Added seasoning sauce Added 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 29.6 155 15.2 20.8 10.9 1.3
Taurine 109.0 83.7 78.3 85.1 66.5 75.4
Serine 50.9 40.0 39.8 414.0 32.0 35.9
Glutamic Acid 5.1 3.0 3.8 A7 2.6 3.7
Proline 41.9 26.7 29.3 34.7 22.3 27.1
Glycine 62.4 39.5 40.5 51.2 31.9 37.8
Alanine 65.2 40.3 40.4 52.6 31.9 37.1
Valine 36.4 23.6 24.3 25.4 18.2 21.3
Cystine 7.2 39 4.4 5.4 3.4 3.5
Methionine 10.7 7.3 8.0 7.7 5.7 6.4
Cystathionine 3.6 29 3.2 3.7 2.6 2.9
Isoleucine 27.5 195 20.0 20.8 15.0 17.7
Leucine 48.7 35.8 35.3 36.3 275 31.2
Tyrosine 17.3 10.3 9.6 11.9 8.1 8.8
B-Alanine 3.1 1.2 1.2 1.6 1.0 1.2
Phenylalanine 27.5 20.8 20.1 20.8 19.6 179
Ethanolamine 7.2 5.5 4.4 4.3 3.7 4.0
Ornithine 10.1 7.1 85 8.0 5.6 7.5
Lysine 35.0 25.8 26.3 27.8 20.0 23.3
Histidine 7.0 5.3 5.0 5.5 4.1 A7
Anserine 0.8 1.5 0.3 0.7 0.8 0.7
Arginine 37.0 30.2 29.2 30.0 23.8 27.6
Total 643.2 449.4 4471 873.0 397.2 397.0
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Alg 2% B2 7tdxg AEd w2 TMA(O) 2 creatinined o] Wzls =43k A7}
= Table 133 Zt}. AAF 4] Zmlet Bo] e TMAOE Fo gol &
Fol A Zaste AFES JUEhAUT ®HH, ole] &Y &
= TMAE R 2 F7kstslevt a2 F7kske] TMAOS H4®d B 2
57} DMAY formaldehyde & A7 EZ2 2SS & F AT FAEY &0t ds
n] x| = total creatinine 2 9] m271EAT F AstE AL JEMIQT £33 o

A7h) ZEAG A7kl B ghel Aok Ao gl

Table 13. Changes in TMA(O), total creatinine of canned seasoned sea mussels thermal

processing at various Fo-value

(mg/100 g)
Added seasoning sauce Added grape seed oil
Parts
Fo 8§ min. Fo 10 min. Fo 12 min. Fo 8 min.  Fo 10 min. Fo 12 mun.
TMA 0.22 0.90 0.98 0.73 0.79 0.98
TMAO 1.15 0.96 0.93 112 094 0.87
Total
creatinine 128.97 122.39 108.62 197.86 129.93 120.37
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Table 14. Changes in proximate composition, pH and volatile basic nitrogen(VBN) of
canned seasoned sea mussels during storage at 20£1°C

Proximate composition (g/100 g)

Storage

ol VBN
days Moisture Crud_e Crude Ash (mg/100 g)
protein lipid
0 62.9£0.8 19.5+0.0 12.2+0.4 2.4%0.2 5.35£0.2 18.2+0.2
30 62.2£0.3 18.2+0.4 14.4+0.2 2.4+0.6 5.31+04 17.8+0.4
60 63.7£0.5 18.6+0.2 14.0+0.5 2.1£0.3 5.29£0.3 18.0+0.4
90 63.2£0.8 17.9+0.7 14.2+0.7 2.2+0.2 5.30£0.0 18.5+0.2

Values are the meanststandard deviation of three determination.
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Table 15. Changes in color value of canned seasoned sea mussels during storage at 2017

Storage days

Color value
0 30 60 90
L 32.5%+2.0 34.1£3.2 37.4%1.9 35.6£0.2
a 6.9£1.3 10.0+1.8 6.6+0.2 8.8+0.1
b 154+2.5 16.7+1.5 18.0+0.5 17.0+0.0
AE 66.8+2.1 65.5+2.9 62.3£1.8 64.1+0.2

Values are the meanststandard deviation of three determination.
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Fig. 13. Changes in TBA value of canned seasoned sea mussels during storage
at 20£17C.

Values are the means*standard deviation of three determination.
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Fig. 14. Changes in Amino-N of canned seasoned sea mussels during storage
at 20£17C.

Values are the means*standard deviation of three determination.
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Fig. 15. Changes in hardness of canned seasoned sea mussels during storage at
20+1C.

Values are the means*standard deviation of three determination.
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Table 16. Changes in free amino acid contents of canned seasoned sea mussels during
storage at 20x1°C

(mg/100 g)
Storage days
Free amino acid
0 30 60 90
Phosphoserine hg T(1.3) 74 (1.0) 01 (0.0) 42 (1.0
Taurine %1 (5.8) 470 (6.1 1717 (5.2) 07 (2.8)
Aspartic acid 63 (1.4) 22 (0.3) 24 (0.3) 44 (0.3)
Serine 167 (3.7 300 (3.9 340 37D 24 (1.5
Asparagine B8 (7.9) 617 (8.0) 04 (7.6) 1135 (8.0)
Glutamic acid 2037 (44.9) 3605 (46.7) 1264 (46.2) 8075 (57.2)
Proline 90  (2.0) 160 (2.1) 315 4. A3 (24
Glycine 172 (3.8) 03 (3.9 33 (3.6) 07 (2.8)
Alanine 183 (4.0 33 (4.1 39 (3.9 463 (3.3)
Valine 110 (2.4) 182 (2.4) 26 (2.4) 215 (1.9
Cystine 69 (1.5) 00 (0.0) 114 (1.2) 17 €0.1)
Methionine 21 (0.6) 50 (0.7) 56 (0.6 69 (0.5
Isoleucine 95 (2.1) 160 (2.1 201 (2.2) 230 (1.6
Leucine 183 (4.0 03 (3.9 3T 4D 479 (34
Tyrosine 65 (1.4 10 (1.4) 128 (1.4) b4 (1.1)
Phenylalanine 104 (2.3) 170 (2.2) 208 (2.3) %3 (1.9
Lysine 192 (4.2) 33 (4.3) 416 (4.5 632 (4.5
Histidine bl (1D 94 (1.2) 125 (1.4) 128 (0.9)
Arginine BT (5.6) £0  (B.8) 097 B4 665 (4.7
Total 4542 (100.0) 7718 (100.0) 9226  (100.0) 14121 (100.0)

* ! Area %
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Table 17. Changes in mineral content of canned seasoned sea mussels during storage at
20x1°C

(mg/100 g)
Storage days
Minerals
0 30 60 90

Na 1375.0£10.9 1537.5+£10.9 2002.5£10.9 1451.3+10.9
Mg 204.0£0.9 161.8+0.9 221.0+0.9 170.4+0.9

K 954.0+15.5 267.4+£34 601.0£3.4 113.1£155
7n 8.9+0.1 11.4+0.0 31.0£0.0 5.9+0.1
Ca 213.4£1.3 185.5+1.4 433.9£1.4 104.7+1.3
Fe 6.6+0.0 17.7+0.0 24.0£0.0 13.1+0.0

P 697.1£1.5 921.5+0.4 1651.3£0.4 328.3£1.5

Values are the means*standard deviation of three determination.
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Table 18. Changes in sensory evaluation of canned seasoned sea mussels during storage

at 20£17C

. Storage day
Sensory evaluation

0 30 60 90
Color 31 + 03° 31 + 06° 30 + 05° 31 + 06°
Odor 35 + 0.7° 35 + 0.5° 35 + 1.0° 36 + 08°
Taste 36 + 08° 36 + 1.0° 37 + 08 38 + 09"

Texture 30 + 05° 32 + 0.8° 32 + 04° 31 + 07°
ag‘é%rta?fée 31 + 06° 34 + 0.7° 35 + 07" 36 + 10°

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 19. 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 1.1 2.0 24 3.0 3.4 3.1 4.3 4.4
Ordor 1.3 2.2 24 3.0 3.3 3.0 4.1 4.2
Taste 1.3 1.9 2.1 24 3.3 2.0 3.3 3.3
Texture 1.4 1.8 2.1 2.7 3.3 2.0 3.1 3.2

A : boiled sea mussel meat 95g + tomato paste sauce 60g(tomato paste 38%, gum guar 0.5%,

0.8%, water 60.2%)

B : boiled sea mussel meat 95g + tomato paste sauce 60g(tomato paste 40%, gum guarl?,

0.8%, water 58.2%)

C ! boiled sea mussel meat 95g + tomato
1.0%, water 58.29%)

D : boiled sea mussel meat 95g + tomato
1.0%, starch syrup 1.5%, water 56.7%)

E : boiled sea mussel meat 95g + tomato
2.0%, starch syrup 2.0%, water 53%)

F : boiled sea mussel meat 95g + tomato
2.5%, starch syrup 2.0%, water 52.5%)

G : boiled sea mussel meat 95g + tomato
2.0%, starch syrup 2.0%, water 52%)

H : boiled sea mussel meat 95g + tomato

2.0%, starch syrup 2.09, cooking wine 196,

paste

paste

paste

paste

paste

paste

sauce

sauce

sauce

sauce

sauce

sauce

water 52%)
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AEnAEo] HAEHA gken qaAT Bt meki B Ay 2Her Hgd Fx
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72 ol4to] Qiith s1gom, T3 Lee et al(1984) 110°C/80% 2 115C/405% 0 2 AH#3}
o WE 2 T&93o] RY=FxYY AUt AFHA YL HusgEd, B 4o
Avel A An

Table 20. Changes in viable cell counts (CFU/g) of thermal processed by canned sea

mussel using tomato paste by thermal processing at various F,—value

F,—Value
3 10 12
Viable cell i
counts ND ND ND
External
appearance Normal Normal Normal

U'ND : Not detected
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(2) ¥ E =4, pH 3 A7 E 42 W3t

Fogt 8, 10 ¥ 12822 1 7td4dd AHgste UE ErE SRF2HY e 24,
pH 2 3agddrid4e wWgle Table 213 v 127td AdAZ F FEFFS
79.1~80.7% o™, Fogkol S71&+& FEFZFLS dastadn. s&o] dasts 7 o
o] 7t WA wE B4 Al 9 stdabde o &5 FRe IR fEl5Y ¥
2 AAHAY] gEolgt ¢l YrHOh et al, 1991). ¥t FELS A9 1}
FFe AHez Frtste AEE UERAA T, A Aozt glAth Fo kol F7hghel ot
2 pHel W3teE A9 vehtA &gttt 2(198)E AFEXEY AF Fd= pHY W7 A
of VERFA] ¢kto ™, Fogt 6% ©ldo 2 dA AFS W7t glleut Fogkol 4% o]st
Ax= AAS] F7kste AFE UERIATHE stith VBN 98 B3 & o] &=
AdgdarigiEe]l A4gel met Fogtel &5 F7iste A%S JERATh g Ahn et
al(1986)2 Rolg] Tz 274 & A% HAZ9 VBN o] 171 mg/100 g oo},
Ak 30267 mg/100 g2 F7Es e, 2 998 AXAxse) o8 AAEE TMAL A

2 A AHEE gEUckt 234 AF AT wEo2 Y2aisin

Table 21. Proximate composition, pH and volatile basic nitrogen(VBN) of canned sea
mussel using tomato paste by thermal processing at various F,—value

Proximate composition (g/100 g)

Fo val H VBN
o value b
Moisture Crude Crude Ash (mg/100 g)
protein lipid
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 2.5£0.1 4.9£0.1 54£1.0
12 79.1+0.3 14.2+0.2 2.8£0.3 2.510.4 4.9£0.1 6.9£0.0

Values are the meanststandard deviation of three determination.
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(3) TBA 3t 2 amino-N =< H3}

EfE S5 1e7tgdaAy Axo wE AZY AAEE o 7 U= TBAZ
o] Wzl= Fig. 160 JYERHAT. 2 23 Fogke] Afeldl wh& TBAZEY Xpol=
2okt

Ahn et al(1986)2 Hoglexd 2 HAEZE$A A = <
e 4gsl Ftstdou Az AF Aastged, olAL 1 ustAT I Foll vl o
W A7} malonaldehyde?] AFZHHS- 3= malonaldehyde AbA]e] &£ 3
t}. 283 Oh et al(1991)2 HEEZE AFxg7F Z2 4 2 wlalg ojFe
FE AR 23, TR, BESe] 7hEAY Aot ARl wel TBAGL
A3 Aaet Zol7h AU

EfE 33 Exd9 olnxALHS Fig. 174 JERAQE. olmx=A4HFe Fo ghol =719
of me} & AdEo] AL dRsEo] I Fhol &Y Frtsts Aol AUt Cho et al(1996)2
A FxHY Ae, TtEdTEAIzre]l Baeel wet olr= AL e A7t Ed 23 T

alshtet A A8 Frbste AEFS UERIT L st B Ao Aot AT

oll

0.3 1
0.24
a
o 0.18
= 0.153
®
= 0.126
T 0.12 7
<
[an]
|_
0.06

Fo 8 Fo 10 Fo 12

Fig. 16. Changes in TBA wvalue of canned sea mussel using tomato paste
processed at various F,—values.

Values are the means*standard deviation of three determination.
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Table 22. Changes in color value of canned tomato paste sea mussels thermal processing

at various Fo-values

Fo value
Color value
8 10 12
L 32.3£3.2 30.4+2 4 286+15
a 19.5+2.3 20.3£1.2 185+2.4
b 16.9+2.5 17515 17.9+2.1
AE 69.9+1.2 71.7+1.2 72.2£0.8

Values are the means*standard deviation of three determination.
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Fig. 18. Changes in hardness of canned sea mussel using tomato paste thermal processing

at various Fo-values.

Values are the means*standard deviation of three determination.
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Table 23. Changes in mineral content of canned sea mussel using tomato paste processed
at various F,-values

(mg/100 g)
Fo-value (min.)
Minerals
8 10 12

Na 036.7+11.1 066.9+£19.1 413.3£2.9
Mg 32.8+0.8 31.4+1.0 22.2+0.3

K 237.9+5.9 231.9+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

Values are the means*standard deviation of three determination.
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Table 24. Changes in total amino acid content of canned sea mussel using tomato paste

processed at various F.,-values

(mg/100g)
Total amino acid Fo-value
8 10 12
Aspartic Acid 1680.9 (12.6) 1805.9 (12.6) 16929 (12.6)
Threonine 2720 (2.0 772.7  (5.4) 7266 (5.4)
Serrine 8179 (6.2) 855.9 (6.0) 8127 (6.1)
Glutamic Acid 24265 (18.2) 2576.4  (17.9) 2384.1 (17.8)
Proline 627.0 (4.7) 613.6 (4.3) 631.8 (4.7)
Glycine 9169 (6.9 924.3  (6.4) 856.0 (6.4)
Alanine 799.7 (6.0 811.3 (6.7 7656  (5.7)
Valine 692.9 (5.2) 689.0 (4.8) 640.7 (4.8)
Methionine 295.0 (2.2 326.7 (2.3) 306.1  (2.3)
Isoleucine 1916  (3.7) 512.3 (3.6) 472.1  (35)
Leucine 922.7  (6.9) 989.5 (6.9) 9351  (7.0)
Tyrosine 345.2  (2.6) 360.3 (2.5) 2928  (2.2)
Phenylalanine 496.0 (3.7) 556.7 (3.9) 5188 (3.9)
Histidine 2909 (2.2) 3133 (2.2) 311.7  (2.3)
Lysine 12559  (9.4) 1252.8  (8.7) 11758 (8.8)
Arginine 966.0 (7.3) 994.3  (6.9) 8678 (6.5)
Total 13,297.1  (100.0) 14,355.2  (100.0) 13,3905 (100.0)

* ! Area %

_75_



EnE TPExHEY A dEo 7HE & 9FE mAe frolrlqt 2449 staA ol

A3} Table 258 BT} frEobuleite] FHLE Fo 1280 627.0 mg/100

go @ 7} =9kal, thgo] Fo 108 (6139 mg/100 g) = Fo 8% (599.8 mg/100 g)o] o]
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Table 25. Changes in free amino acid content of canned sea mussel using tomato paste

processed at various F,-values

(mg/100g)
Fo-value
Free amino acid
8 10 12

Taurine 999  “(16.7) 1026 (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 1.7 (1.9
Serine 153 (2.6) 155 (2.5) 157 (2.5)
Asparagine 60.5 (10.1) 62.4 (10.2) 623 (9.9
Glutamic Acid 1554  (25.9) 1609 (26.2) 1639 (26.1)
Glycine 629 (10.5) 63.4 (10.3) 63.8 (10.2)
Alanine 451 (7.5) 453 (7.4 58 (7.3)
Valine 89 (1.5 9.7 (1.60 87 (1.4)
Methionine 14 0.2) 14 0.2 13 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) 137 (2.2)
Lysine 1.7 (2.0 1.3 (1.8) 123 (2.0
Histidine 98 (1.6 101 (1.6) 94 (1.5)
Arginine 197 (3.3) 197 (3.2) 196 (3.1)

Total 599.8  (100.0) 613.9 (100.0) 627.0 (100.0)

* ! Area %
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Table 26. Sensory evaluation of canned sea mussel using tomato paste thermal processing

at various F.,—-values

Fo 8 min. Fo 10 min. Fo 12 min.
Color 303 + 0.8 3.04 £ 1.0° 303 + 0.7°
Odor 302 + 0.3° 3.00 + 06° 301 + 05°
Taste 315 + 0.7° 318 + 08° 3.16 + 0.6°
Texture 325 + 0.9° 3.20 + 0.7° 321 + 0.6°
Over all 314 + 1.0° 312 + 1.1° 311 + 0.2°

acceptance

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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Table 27. Changes in viable cell counts (CFU/g) of canned sea mussel using tomato paste

during storage at 20+17C

Storage day

0 30 60 90
Viable cell ib)
counts ND ND ND ND
External
appearance Normal Normal Normal Normal

D ND : Not detected

_79_



pH
A 5 EvE TY 28 dubdE, pH 2 LA A4 Wsle Table 287 .
5B.(78.9~79.9%), ZTW A(14.9~15.6%), ZA|H(2.3~2.6%) T Z3E(21~23%) FFL AF =
W37l Ao gtk =3 iy 9r1EdA 2 109 ~ 11.7mg/ 100ge| e A= 3ke] =)
ol= A9 ¢t I3y pHE AR 7|te]l Aojdel wel A HAsAed oA EnE
Ho]2~E(pH 437t £F9 2 YR IRV WEoz AAFHJTHE, 1998), (Ahn,
1986).

Table 28. Changes in proximate composition, pH and volatile basic nitrogen{VBN)
canned sea mussel using tomato paste during storage at 20£1°C

Proximate composition (g/100g)

Storage VBN
pH
days Moisture Crud_e Cm.de Ash (mg/ 100g)
protein lipid
0 79.91£0.5 15.0£0.3 2.3£0.2 2.1£0.4 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 5.20x£0.0 11.7£0.0
90 79.3£0.4 15.6%0.1 2.3£0.5 2.2£0.1 5.20x£0.0 11.5+0.0

Values are the meanststandard deviation of three determination.
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Table 29. Changes in color value of canned sea mussel using tomato paste during storage
at 20£1°C

Storage days

Color value

0 30 60 90
L 32.314.0 36.1£4.7 37.5£1.0 30.210.1
a 18.3+£2.5 14.9+2.4 10.4+£0.4 6.510.1
b 18.1+2.5 19.0+£2.4 17.920.5 17.0+0.1
AE 66.612.7 60.2£3.8 62.8£0.8 64.2+0.1

Values are the means*standard deviation of three determination.
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Fig. 19. Changes in TBA value of canned sea mussel using tomato paste during
storage at 20£1C.

Values are the means*standard deviation of three determination.
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Fig. 20. Changes in Amino-N of canned sea mussel using tomato paste during storage
at 20£17C.

Values are the means*standard deviation of three determination.
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Table 30. Changes in free amino acid contents of canned sea mussel using tomato paste

during storage at 201 T

(mg/ 100g)
Free amino acid btorage days
30 60 90
Phosphoserine 39 7(0.8) 30 (0.5) 16 (0.7 56 (0.6)
Taurine 6.5 (13.3) 729 (11.8) 8333 (12.5) 1074 (11.7)
Aspartic acid 64 (1.3) 101 (1.6) 82 (12.0) 119 (1.3)
Serine 133 (2.7 6.0 (10.7) 760 (11.4) 9.7 (10.8)
Asparagine 54 (11.1) 60.2 (9.8) 67.1 (10.0) 977 (10.6)
Glutamic acid 17 (23.5) 1279 (20.7) 1398 (20.9) 1867 (20.3)
Proline b7 (1.1) 214 (3.5) 11 (1D 98 (1.1
Glycine 508 (10.2) 539 (87) Bl (87) $8 (9.3)
Alanine 44 (8.9) $8 (7.6) 537 (8.0) 723 (7.9)
Valine 93 (1.9) 104 (1.7) 119 (1.8 165 (1.8)
Methionine 13 (0.9 57 (0.9) 53 (0.8) 90 (1.0
Isoleucine b6 (1.1) 66 (1.1) 70 (1.0) 94 (1.0
Leucine 5 (1.5) 88 (1.4) 92 (1.4) 122 (1.3)
Tyrosine 107 2.1 119 1.9 135 (2.0 193 (2.1
Phenylalanine 136 (2.7) 146 (2.4 169 (2.5) 24 (24)
Lysine 237 (4.8) 211 (4.4) 312 (4.7) 48 (4.5)
Histidine 139 (2.8) 150 (2.4 169 (2.5) 241 (2.6)
Arginine $65 (9.3) M6 (89) M1 (88) 85 (9.6)
Total 4985 (100.0) 6169 (100.0) 6639  (100.0) 920.1  (100.0)

"I Area %
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710l 24E2 Na 5 K7F 718 ®3ten, thgol P, Mg Bl Cad] To= ko] okt 19
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Table 31. Changes in mineral content (ppm) of canned sea mussel using tomato paste
during storage at 201 T

Storage days

Minerals
0 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 29.6x0.0
K 2375205 284.2£0.1 226.2£0.0 221.2£0.0
Ca 16.0+0.0 15.6+0.0 17.6x0.0 13.7+0.0
Fe 1.1+0.0 3.520.0 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

Values are the means*standard deviation of three determination.
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Fig. 21. Changes in hardness of canned sea mussel using tomato paste during storage

at 20£1°C.
Values are the means*standard deviation of three determination.
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Table 32. Changes in sensory evaluation of canned sea mussel using tomato paste during
storage at 20x1°C

Storage day

Sensory evaluation

0 30 60 90
Color 5.040.0 50408 5.0£0.6 51405
Odor 5.0£0.0 5140.3 5.0£0.3 5.141.2
Taste 5.040.0 5.340.2 58408 6.141.4

Texture 5.040.0 5241.2 5.1£1.0 52408

Over all 5.0£0.0 51405 5.140.8 5.2+£0.7

acceptance
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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o] FQ olux4te glutamic acid & aspartic acido|ltt. F& F7]Z2 AEL Na, K, P &
Mgollom™ Fogkol S7HEE g Hisianh. 227 HolAs 1ldAle] dx8E &
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z AZ 00904 g 90de] 012322 Z71514
o AZF EnE 33 5ExEY otveda FHFE minshuet FUESIATE fEloln| =itk
FFL A 90¥o] 9201 mg/100 go 2 7P wgkonw, 8 fFoln|=Ak-e glutamic acid,
taurine, asparagine, glycine &°]|%th EntE Z3to] FErjo] A48 LS Na % K7} 7HF ©ote
M, th&o] P, Mg & Ca9] Fo|dnt. B zdAtell Al A, HA) gl 2x3}e] HJrldA= 47713
| ©& Aol7b A9 gilev, v B FEBItAAE 0L ALE EnE S $xdHol 2
Fhel 7 =stoh
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Table 33. Changes in total viable cells count (CFU/g) of the retort pouched seasoned sea

mussels as affected by Fo values

Fo value
7 10 13
Viable cells i)
Count ND b b
External Normal Normal Normal
appearance

1) ND : Not detected
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Table 34. Proximate composition, pH and volatile basic nitrogen{VBN) of the retort
pouched seasoned sea mussels as affected by Fo values

Proximate composition (g/100g) VBN
Fo value Crud Crud pH
Moisture rude udce ash mg/100 g
protein lipid
7 66.3£1.6" 17.1+0.3" 12.4+0.3* 3.2+0.2° 6.0£0.1*  205+1.6°
10 63.7+0.9" 18.2+0.2" 13.4+0.8 2.9+0.2° 6.1£0.2"  233+16"
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 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. 22. Changes in TBA value of the retort pouched seasoned sea mussels as affected

by Fo values.
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Fig. 23. Changes in Amino-N value of the retort pouched seasoned sea mussels as
affected by Fo values.
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Table 35. Changes in color value of the retort pouched seasoned sea mussels as affected

by Fo values
Fo value
Color value
7 10 13

L 35.5+£1.2° 32.5+2.0 29.9+1.1
a 8.8+1.0° 7.1+1.1% 6.7+1.0°*
b 15.0£2.1° 164+1.1% 18.3+1.3°
AE 64.9+2.8" 66.6+2.5" 66.3+1.9"

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. 24. Changes in hardness of the retort pouched seasoned sea mussels as affected

by Fo values.

Values are the means*standard deviation of three determination.
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A mE 2rEY HEEZENSA ] F ov|it Mt Table 363 2. F olvx
Ako] L Fo 13%0] 16,081.0 mg/100 g0 2 7} =943, tho] Fo 74(15957.8 mg/100
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Table 36. Changes in total amino acid content of the retort pouched seasoned sea mussels

as affected by Fo values

(mg/100g)
Fo—value
Total amino acid . 10 13
Aspartic Acid 17708 "(11.1) 16938  (10.9) 16834 (10.5)
Threonine 8817 (5.5) 8802 (B.7) 30 (5.2)
Serrine 8064 (5.1) 81271 (5.2) 8039 (5.0)
Glutamic Acid 21478 (17.2) 2088 (16.6) 25745 (16.0)
Proline 9782 (6.1) 9059 (5.8) 15402 (9.6)
Glycine 8360 (5.2) 8824 (5.7) 8004 (5.0)
Alanine 7786 (4.9) 760.1  (4.9) 729 (4.7)
Cystine 2037 (1.3) 2305 (1.5) 2130 (1.3)
Valine 8900 (5.6) 7843 (5.0) 968.7  (6.0)
Methionine M13 (2.2) 3092 (2.3) 1 (2.1)
Isoleucine 7050 (4.4) 6648 (4.3) 666.  (4.1)
Leucine 11468 (7.2) 10804 (6.9) 10919 (6.8
Tyrosine 4798 (3.0 5108 (3.3) 4869 (3.0
Phenylalanine 79%.7 (5.0 77182 (5.0 7506 (4.7)
Histidine 3602 (2.3) 375 (2.4) U4 (2.2)
Lysine 12263 (7.7) 12614 (8.1) 12021 (7.5)
Arginine 10055 (6.3) 10061 (6.5) 10069 (6.3
Total 159578 (100.0) 155778 (100.0) 160810 (100.0)

*I Area %
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Table 37. Changes in free amino acid content of the retort pouched seasoned sea

mussels as affected by Fo values

(mg/100 g)
Fo-value
Free amino acid
7 10 13
Phospho serine 56 (LD 74 (1.0) 79 (1.0)
Taurine 321 6.3) 499 (6.7) 49.1 (6.1)
Aspartic acid 2.3 (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 (49.4) 336.8 (45.5) 350.8  (43.7)
Proline 136 (2.7) 264 (3.6) 224 (2.8)
Glycine 168 (3.1) 254 (3.4) 325 (4.0)
Alanine 194 (3.8 31,6 (4.3) 354 (4.4)
Valine 11.3 (2.2) 180 (2.4) 197 (@2.4)
Methionine 20 (0.4 33 (0.4 41 (0.5)
Isoleucine 98 (1.9 162 (2.2) 170 (2.1
Leucine 184 (3.6 303 (4.1) 312 (39)
Tyrosine 63 (1.2) 103 (1.4) 119 1.5
Phenylalanine 105 (2.1) 177 (2.4) 182 (2.3)
Lysine 249 (4.9) 36.1 (4.9 40.7 (5.1
Histidine 6.8 (1.3) 9.8 (1.3) 107 (1.3)
Arginine 339 (6.7) 496 (6.7) 537 (6.7)
Total 5076  (100.0) 739.7  (100.0) 803.4 (100.0)

“I Area %
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Table 38. Changes in mineral content of canned sea mussel using tomato paste processed
at various F,—values

(mg/100 g)
Fo-value (min.)
Minerals
8 10 12
Na 570.1£10.9 545.1+10.9 o07.+9+10.9
Mg 07.6+0.9 27.1x09 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 means*standard deviation of three determination.
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Table 39. Sensory evaluation of the retort pouched seasoned sea mussels as affected by Fo

values
Fo Value
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 line followed by the same letter are not significantly different (p<0.05).
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Table 40. Changes in viable cell counts (CFU/g) of thermal processed by the retort
pouched seasoned sea mussels during storage at 20£1°C

Storage days

Parts

0 30 60 90
Viable cell i
Counts ND ND ND ND
External
appearance Normal Normal Normal Normal

D ND : Not detected
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Table 41. Proximate composition, pH and volatile basic nitrogen (VBN) of the retort
pouched seasoned sea mussels during storage at 20£1°C

Proximate composition (g/100g)

Parts pH VBN(mg/ 100g)
Moisture Crudg Crude lipid Crude
protein ash
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%
30 65.7+1.1° 17.9+0.4" 12.9+0.1 3.1£0.2% 6.1£0.2% 22.4£2.8%
Storage

days a b b a a a
60 65.1£1.4 185+0.3 13.0+0.0 3.3£0.1 6.1£0.1 215+16
90 64.5+0.4" 18.1+0.3 13.1+0.0° 3.0£0.0% 6.1£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).

- 102 -



A% % zv ¢ AEZE S99 Mze WHE Table 429 Uehiich WELZ,
29.8~355), AT (agt, 6.7~8.8)8 AL AF7|7re] AolA4E A Basgo}, T (b
150~190)9] A% AF7Izel LolAFs WA Frbeksich FW, & A MIH(AEg,

~

Table 42. Changes in color value of the retort pouched seasoned sea mussels during

storage at 20x1°C

Storage days

Color value

0 30 60 90
L 35.5£1.2° 32.5£2.0" 29.9+1.1° 29.8+1.7*
a 8.8+1.0" 71£1.1° 6.7£1.0° 6.7£0.4*
b 15.02.1* 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 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. 25. Changes in TBA wvalue of the retort pouched seasoned sea mussels
during storage at 20+1TC.

Values are the means*standard deviation of three determination.
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Fig. 26. Changes in Amino-N of the retort pouched seasoned sea mussels during storage
at 20£17C.

Values are the means*standard deviation of three determination.
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Fig. 27. 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 43. Changes in free amino acid contents of the retort pouched seasoned sea

mussels during storage at 20£1°C

(mg/100 g)
Storage days
Free amino acid
0 30 60 90
Phospho serine 56 “(L.D) 01 €0.0) 17 (1.1) 171 (2.0
Taurine 21 (6.3) 41 (7.2) 39 (5.4) H4 (5.2)
Aspartic acid 23 (0.5) 38 (0.6) 02 (0.0) 14 (0.2)
Serine 84 (1.7) %8 (4.4) 342 (5.0 178 (2.0)
Asparagine 36 (7.0) 164 (7.6) 588 (8.6) R8  (10.6)
Glutamic Acid 210 (49.4) 297 (42.3) 3174 (46.3) 310.2  (42.4)
Proline 136 (2.7) 189 (3.1 %o (3.7) 367 (4.2)
Glycine 158 (3.1 218 (3.6) %4 (3.9) 38 (3.9
Alanine 194 (3.8) 210 (4.4) 27 (4.0 379 (4.3)
Valine 113 (2.2) 157 (2.6) 153 (2.2) 218 (2.5)
Methionine 20 (0.4) 16 (0.8) 19 (0.7) 69 (0.8)
Isoleucine 98 (1.9) 138 (2.2) 134 (2.0) 181 (2.1)
Leucine 184 (3.6) B8 (4.2) 216 (4.0) 316 (4.3)
Tyrosine 63 (1.2) 88 (1.4) 82 (1.2) 121 (1.4)
Phenylalanine 105 (2.1) Bl (2.5) 1y (2.3) 206 (2.4)
Lysine 249 (4.9) 09 (5.0 290 (4.2) 42 (5.1)
Histidine 68 (1.3) 84 (1.4) b3 (0.8) 85 (1.0)
Arginine 39 (6.7) 20 (6.8 38 (4.6) 95 (5.7)
Total 076 (100.0) 6137 (100.0) 689 (100.0) 872.3  (100.0)

*I Area %
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Table 44. Changes in mineral content of the retort pouched seasoned sea mussels during

storage at 20x1°C

Storage days

Minerals
0 30 60 90
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 139.1£15.5 37.3+155 33.8+34 57.3£3.4
Ca 71.1£1.3 58.9+1.3 38.4+1.4 51.0+1.4
7n 3.910.1 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£15 148.8+0.4 140.3+£0.4
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Table 45. Changes in sensory evaluation of the retort pouched seasoned sea mussels

during storage at 201 T

Storage days

Sensory evaluation

0 30 60 90
Color 5.0£0.0 5.1+1.1° 5.0+0.8" 5.1+0.7°
Odor 5.0£0.0 5.1+0.2° 5.0+0.1° 5.0+0.6"
Taste 5.0£0.0 5.2+1.2° 5.6%0.9" 5.9+1.3°
Texture 5.0£0.0 5.1+0.8" 5.1+0.9" 5.3+1.1°

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. 28. Preparation of canned seasoned sea mussel, canned tomato paste sea

mussel and retort pouched seasoned sea mussel.
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Fig. 29. Nutritional components report of canned seasoned
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Fig. 30. Nutritional components report of canned seasoned sea mussel analysed by

recognition(2).
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Fig. 31. Nutritional components report of canned sea mussel using tomato paste analysed

by official recognition(1).
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Fig. 32. Nutritional components report of canned sea mussel using tomato paste analysed

by official recognition(2).
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Table 46. Application and the registration of patent of 3 kinds of sea mussel product

L FaWE o
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S ar
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v (2009.09.01) (2009.10.09)

10-2009-0108835
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Fig. 34. Application report of canned seasoned sea mussel.
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Fig. 35. Application report of canned sea mussel using tomato paste.
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Fig. 36. Registration report of design of canned seasoned sea mussel.
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Fig. 37. Registration report of design of canned sea mussel using tomato paste.
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Fig. 38. Registration report of trade mark of canned seasoned sea mussel.
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Fig. 39. Registration report of trade mark of canned sea mussel using tomato paste.
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Fig. 40. Trade mark and design of canned seasoned sea mussel.

Fig. 41. Trade mark and design of canned sea mussel using tomato paste.
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42. Contents and wapping state of canned seasoned sea mussel.
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Fig. 43. Contents and wapping state of canned sea mussel using tomato paste.
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Fig. 44. Contents and wapping state of retort pouched seasoned sea mussel.
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