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Food Component Characteristics of Wild Hard-shelled Mussel Mytilus
coruscus and Cultured Sea Mussel Mytilus edulis in Korea

Seon-Geun Kim, So-Jeong Lee and Kwang-Soo Oh*

Department of Seafood Science and Technology/Institute of Agriculture and Life Science, Gyeongsang National University,
Tongyeong 650-160, Korea

To characterize the food components of two mussels (wild hard-shelled mussel (HM) Mytilus coruscus, and cultured sea mussel
(SM) Mytilus edulis) in Korea, we examined the proximate composition, fatty composition, amino acid/mineral content, texture,
collagen content and chemical and taste compounds. Regarding the proximate composition, HM had lower moisture levels and
higher crude protein and carbohydrate contents than SM. The amino nitrogen, volatile basic nitrogen and total amino acid contents
of HM and SM were 250.6 and 227.3 mg/100 g, 11.2 and 12.0 mg/100 g, and 17,451.1 and 15,334.8 mg/100 g, respectively. The
major amino acids were glutamic acid, aspartic acid, glycine, alanine, lysine and arginine. The major fatty acids of HM and SM
were 14:0, 16:0, 16:1n-7, 20:5n-3, and 22:6n-3, which did not differ significantly between the two mussels. HM had a higher n-3
polyene ratio, and a lower saturate and monoene ratio than SM. Regarding the taste-active compounds, the free amino acid contents
of HM and SM were 1,116.5 and 961.8 mg/100 g, respectively, and the major free amino acids were taurine, glutamic acid, gluta-
mine, glycine, citrulline, lysine and arginine. The primary minerals in both HM and SM were Na, Cl, K and P which did not differ
significantly between the two mussels. The soluble and insolube collagen contents of HM and SM were 265.8 and 228.4 mg/100
g, and 119.5 and 121.8 mg/100 g, respectively.

Key words: Food component, Hard-shelled mussel, Mytilus coruscus, Mytilus edulis, Sea mussel

M E ol-gslf Hiloll = AAlgtet. hH, 2| (Mytilus edulis,
sea mussel)= 75 A58l 7F YA G oLt vjof] FolA] AlA|
HAEE P57 T Tl ks "wA s AlAA ZEAo AR =, AR SEA ZAv = Hof glalgElo] v
o= I g ARE= AR 7HA7E e S8 R o 2|7 QHZo] Aol A okt S E . AFE A=
ZA(NFFC, 2000; NFRDIL, 2000; KORDIL 2004), ©-gjue}  ©hx]5a] 2= 714 A= 747} Qe 202 1958 2E] 2
Qoo Al 72 FRCERA), AFEA L AN Fol 4 a4 plo] wFHuA F Sakelo] Rabshal WAlsh o
Asia olek. GARE] % b 23 o] R LA B 9w, 2o AR A v ek el REkAe] 4
(Mytilus coruscus, hard-shelled mussel)2 7 & o] =731 A1 2 7R 2 ol3)] M| 9] oFAlH o] HukE] g, o] & ujyd oF
s, Q) ARG O R 2o fReln mepo R Fol ek A A Abdlao] Z7ksiA Eolch. AR wAlglo] 75t o
A S A SO, tha Aol FEES ] 7] e g Aol vla ] 417 wiiZof] tfekoluf Wish £k ofu 2} kA A] o
St HRIgre] 27k olabe] 441 20 me] Sh2o] £ A% opaak S glo] AajopAle] etukoL}, F o sjot 8
215 Ao] A48 sh=t 2AH AMEAR 2o 3= A L HOR IRt HAPF Fojuhal glon, kgt nhrl g sEow
of oh| 1, H2po] Z4at Bl AN G thiel SAUEME  oleh WAl QAIAl] 1] S gle 21 104792
Article history; Kor J Fish Aquat Sci 46(6) 717-724, December 2013
Received 22 October 2013; Revised 25 November 2013; Accepted 26 November 2013 http://dx.doi.org/10.5657/KFAS.2013.0717
*Corresponding author: Tel: +82.55.772.9144 Fax: +82.55.772.9149 pISSN:0374-8111, eISSN:2287-8815
E-mail address: ohks@gnu.ac.kr (© The Korean Society of Fishereis and Aquatic Science. All rights reserved

717



718 AAT - ol

Table 1. Length and weight of shelled body of hard-shelled mussel
Mytilus coruscus and sea mussel Mytilus edulis

Scientific Produced Purchase Length' Weight'
Samples name sea-area period (cm) (9)
Hard-shelled Mutilus
mussel 4 Yogjido 2011.01 11.5+0.7 38.9%7.1
(Wild) coruscus

Sea mussel Mytilus  Jindong 2011.01

(Cultured) eduls  Bay 6.5:04 6.5:05

'Average values of 20 animals.

Uete] W7k A B AL elukaRole] o 2 2,200
3,300, FAAF 22 = el ok Y2 = 44,000-98,0004F
A& gAkstal glom, o]lF FAF R Wzl 500-2,600E, 5
Z2 0 & 30-800=, 18] AFAZS 7 30-550E Ax 7y
1 Qlck(http://www.fips.go.kr; NFFC, 2000). ©] 4 H AJAFEF2]

FE A o AH|E L Q=T 2T FA7eY wH e
2 gfQtollAl X529 ek Aito] Zhssidlel whet o]
O 7P E =4 o e vt 7hE e Ha ol of
FE AL Qe AF7HA] B 2| o B E At A
At o) =3} At vhH] g sl =(paralytic shellfish poison,
PSP)2] m U & (Jeon and Han, 1998), %A 2152 0H2] o] mjn]
A gl 9 Y9l ulE(Jeong et al., 1998; Chang et al., 1987;
Lee et al,, 1992), XFE2] 9] wpn|g wj=9] E4, A5 9 4
A|(Chang et al., 1988), “12] 31 XFH2] 9] S 3F2H(Kim et
al,, 2003) 5 A&l TSt A7 ok =] QUok ®
3F, AR 9] A=A 2 A4)(Choi, 1970; Lee etal., 1987), X
SR 225 9 o] Z o] 83k Zu] 4 (Lee et al., 1990; Kim
etal., 1994a; An et al., 1999), Z0| AA|Z(Lee et al., 1983), &
Z 9 B3I (Park et al., 2012; Lee et al., 1984), 53]
FAZPark, 2011) 5 AFEHAI o] AEART 715 715 E
Ak et A5k A 0 2 A8 v} glc o] S U ATk
AR o] $41H QP4 Hol, dorats] hale} BAEALo)
T, 123 AFHAE FAT-E F 8 S EA 5-85H
2got7] fIgt 71 2A R 2 8L QLo FujollA] A4t
= AHAAE R AL RFEHA| O] AlFAE A, FUE
I FuE 2 TEHeR 2

H
Aolek. mebd £ AT 57 U AFYA 9| 4F8A 7
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op

A8 ERA 0l TE-L S AF S AR ]
oA AAFEIE A BRI FAAE AFGH Y A
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o

2011 1ol e S = bl A HFEE Ae Aolgle
g2 Fstgon, olE 92 9l HAE AAT & & 27
& 3 —20°C FA ol AR FL Aol A5
G AT = FET A7l A AFat A2 G4
A A3 A1 Aol Al 2 5 o] & ¢JA]
FARE AAT & & FES Hal —20C FA ol A%
L AF ol ARgSRGITE SR SR A £9f Lo 4
7%= Table 13} 2t}
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URHdF-0] 2402 A H(KSFSN, 2000a)0] whef 4= ke

A7t Az, 2R SFEFRe semi-micro Kjeldahl ¥, =

2| gk Soxhlet |, 3] & gk 7433 0 2 =451
2~

o
o}, €5t aleke 1000]4] 42, g, A 2 slgo

pH+ A RE 2318t oF-3- pH meter (Accumet Basic, Fish-
er Sci. Co., USA)E =45}, Q&= A% A (460CP, Istek
Co., Korea)Z =7A3}%ct 3EA Q718 4 (volatile basic
nitrogen, VBN)+= Conway unitg AME-5l= o] gFeAHH(KS-
FSN, 2000b)2-2, ofv] =2 4 (NH,-N) a2 Formol 274
(Ohara, 1982a)2.2 =734t}

Folulieale] B AR} 6.0 N HCl $248 Egtalo]
heating block (HF 100, Yamato Co., Japan) 2.2 24 A7} £-3]|
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2 483} 5 olu| Al 2H5EA 7] (Biochrom 30, Biochrom.
LTD, England)= =734t}
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O

Bligh and Dyer (1959)9] ol we Alzo] SA8& 5
Z73}11, AOCS Official Method (AOCS, 1990)°] ulz} A3}
9 methylester 3}9F &, A|RARS: 22|31l capillary column
(Supelcowax-320, Supelco Japan Ltd., Japan)o| 2 GC
(GC-17A, Shimadzu Co., Japan) 2 &4 3131}, o] wf] GC2| &
A 278 AH(Kim et al., 1994b)e} Z-a1, 7 -4 A HPAke] &
ALk 2EFe] ESA|7HH]| 1 Y equivalent chain length™
ol °]a} 5481 Ack(Ackman, 1989).

AR 5Z 3 HO|Y
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Table 2. Proximate composition of hard-shelled mussel Mytilus
coruscus and sea mussel Mytilus edulis muscle

Proximate composition (g/100 g)

Samples . Crude Crude Carbo-
Moisture ) L Ash
protein lipid hydrate
Hard-shelled
mussel 75.620.1 17.0+£0.3 1.7£0.2 2.3£0.1 3.4+0.2
Seamussel 79.0£0.2" 15.2+0.2° 1.840.1 2.1+0.1 1.9+0.1°
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Table 3. pH, volatile basic nitrogen (VBN) and amino-N (NH,-N)
contents of hard-shelled mussel Mytilus coruscus and sea mussel
Mytilus edulis muscle

VBN NH,-N
Sameles PR (mglo0g)  (mg/100g)
Hard-shelled
esel 6.28+0.01  11.2¢0.2 250.643.2
Seamussel  6.40+0.00  12.0:0.3 207.3+2.7"

1":P<0.05 by t-test between hard-shelled mussel and sea mussel.

Turrax T25, IKA, Janke & Kunkel GmbH & Co., Germany)
2 kRt £ 17,000 X goll A 1523t A28t o] =
245 23] o] HHESEo] A AFSAS Wot s 53t & S
TR YAFeE Aokl of7]of A ffs) 5'-sulfo-
salicylic acidE 10%(w/v) Z7}sto] a9t ®Whx|stal o st
T QuldE BAG AAR 0 R ARSI fefobr| Al W
WA= Al & A2 8-S A7 Fal A 23t o2 lith-
ium citrate buffer (pH 2.20, 0.20 M)Z -3+ & ofu| 1Al 2}
F5417](Biochrom 30, Biochrom. LTD, England)& £443}
QIr}. 1211, A& G2k vhe] 7 o] ] 2= 2§ ejofu Al
o] g2 zzto] ot Al §HkS Kato et al (1989)0] A
A&k Aul/d f-2]obu] e Ake] o X|(threshold) & LHFo] Hojzl
taste value 2 LJEFU|QIc) Eg|w|Eol7]2Al0] =(TMAO) U
Egygolal(TMA) g2 Hashimoto and Okaichi (1957)
o] "Who] e}, & Z#ole]d(total creatinine)S Sato and
Fukuyama (1958)2] "ol nke} 275151}, ek (glycine-
betaine)=> Konosu and Kaisai (1961)2] W5 of] £3}4] Dowex
50w x 20(H*- form) %o|- &1 314=%] & 0]-&3} column chro-
matograph @ ammonium reineckate g }2] HF-3-2 0]-8-3} 1]
A 0 7 AeFstiet. B w 5 ol AR dARS 5
A]13]3H(Ohara, 1982b)A]71 2= ashless filter paper = ©]7}5}0
aAero g L3t o}, Inductively coupled plasma atomic
emission spectrometer (ICP, Atomscan 25, TJA, USA)= Na,
K, Ca, Mg, Fe 9 P 9] st B3 11(Yoo et al., 1984), Cl
SRS Mohr H(Cho, 2012)2. 2 2A3}% Tt

=ap

1087+ 3H 3 Hha 2717}

|& 1.5 cm H% adapterE A

A

P

N

1":P<0.05 by t-test between hard-shelled mussel and sea mussel.

= | 2 B (Rheometer Compac-100, Sun Sci. Co., Japan)
2 FR(HYEE 70%)5te] U force- deformation <F41of| A]
Z2} 89 7= (hardness), 7§74 (brittleness), EHd(springi-
ness) 2 A2 (gumminess)S =731 tk(Jang, 1982). Z+
parameter 2] A4S Rheology data system New 96081 2|5
A= A 2skeich

Z4

£,

2

al

¥

£ Table 13} o] 2155H7] o] vla) Bt A
oF 176, 2 %L oF 66 A 2 A0 ekt §
AR o] N 241G BAIF ATHE Table 20f 1t
olTt. St Q15| o] 43 ke 242) 75,631 79.0%

Q5507 chs BokoL, Zvhul At eheshe Sleke 7}
7+ 17.01} 15.2%, 3.42} 1.9%= Z-5lo] Wttt afj 7o 335

Spdhe tltgol SRR o] Z2| AL ] (4Ek)

St che n| AR} 412 A9 TR Ao Sl TS A% A
71+ 9%, = body effect (Park et al., 1994a)7} 1= Zo] &
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76“!"\:‘

#A Qlek. 243t 8)2e]

A AT

GAL 7ol ' Apo] 5 Hol

EE U ESSES

2ok X9 pH, A/d 9714 4(VBN) 9 ofn] 7]
23} Table 30f Ui Qiek. 3-8 W55
PH = 6.28-6.400]91 00, ofa) & WAfel 7Hg 2 e
2]+ VBN =82 11.2-12.0 mg/100 g O &2 A} 7k 2}
o7} glo] WA o] Zpol= A Y gl& A o= HItHOda et al.,
1981). gtH, of s 79| Ttof| hofst= f-ejotn|ieAite] FotwF
I AT Sl obr| A A R Z47F 250.6 W 227.3
mg/100 g &= Z7+0] gheFo] thar Wkt fr2lotn|itto]
A0 71 Z Q3 U E(Park et al., 1994b; Park et al.,
2000)0] 2= M arefed uf o] &gt frejotu| iite] Fokek 2h
ol S AFEA| 9 gt £ o] o] = A= kS nA Ao
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Table 4. Total amino acid contents of hard-shelled mussel Mytilus
coruscus and sea mussel Mytilus edulis muscle

(mg/100 g)
Content
Amino acids
Hard-shelled mussel Sea mussel

Asp 1,690.0 (9.7)" 1,613.3(10.5)"
Thr 936.9 (5.4) 858.8 (5.6)
Ser 985.6 (5.7) 884.9 (5.8)
Glu 2,205.5 (12.6) 2,085.0(13.6)
Pro 778.1 (4.5) 293.5(1.9)
Gly 1,390.9 (8.0) 1,089.8 (7.1)
Ala 1,025.8 (5.9) 936.7 (6.1)
Cys 297.4 (1.7) 286.2(1.8)
Val 916.0 (5.2) 778.5(5.1)
Met 360.0 (2.1) 387.1(2.5)
lle 791.0 (4.5) 732.8(4.8)
Leu 1,206.7 (6.9) 1,135.8(7.4)
Tyr 585.1 (3.3) 480.5(3.1)
Phe 929.5 (5.3) 769.0 (5.0)
His 398.8 (2.3) 360.9 (2.3)
Lys 1,583.5 (9.1) 1,408.2(9.2)
Arg 1,372.3 (7.9) 1,244.8(8.1)
Total 17,451.1 (100.0) 15,344.8 (100.0)

Fauh 0FeA %o FolulAt FekS Bug Aus
Table 4] Uehgieh. SE AFGAY ofuluit e

2 Zy2F 17,451.13} 15,344.8 mg/100 g &2 &3to] tha Wk
t}. 14 ofu| At 2 glutamic acid7} ZF2F 2,205.59} 2,085.0
mg/100 g &2 7} Wk, o] @]o|| = aspartic acid, glycine,
alanine, leucine, lysine ¥ arginine 5-0] &o] g-3-5o] it
72 74 of|AbE o] Bk 9 7o) oRH Aol 9]
ot 24 7] Aol 7} g,

THI AFEA FollA & FALY APt 24E 2
A3t B34S Table SOl WretHilct. So3 A FA13
o] 9 AR 16:0(20.5%, 19.5%), 16:1n-7(8.3%. 8.6%),
20:5n-3(16.6%, 16.5%) ¥ 22:6n-3(16.7%, 15.9%) 5=, &
ool A5 Eeldllike] 248|7F 50.1%= ZIFEA] 9] 46.8%

of Blal okt =9k, AFEA= vt 2 ZohAk) B =gl

o 2/gu|7t ozt = %’kﬁ} S R Zhol| AgAE 249

Table 5. Fatty acid composition in total lipid separated from hard-
shelled mussel Mytilus coruscus and sea mussel Mytilus edulis
muscle

(area%)
Fatty acids Harrrc]i;ségzllled Sea mussel
14:0 3.3 54
15:0 0.8 0.6
16:0 20.5 19.5
16:1n-7 8.3 8.6
16:1n-9 1.1 0.8
16:2n-4 0.5 0.6
17:0 0.8 0.6
16:3n-1 0.7 0.9
16:4n-1 34 3.9
18:0 2.6 2.9
18:1n-9 2.8 4.1
18:1n-7 2.3 2.2
18:2n-6 14 1.2
18:3n-4 0.7 0.6
18:3n-3 1.3 0.6
18:4n-3 25 2.1
20:0 0.1 0.3
20:1n-9 34 4.6
20:2n-6 0.8 0.8
20:3n-6 0.3 0.2
20:4n-3 24 17
20:5n-3 16.6 16.5
22:0 0.2 0.2
22:1n-9 04 0.6
22:1n-7 2.3 17
22:5n-3 2.3 1.6
22:6n-3 16.7 15.9
Saturates 28.8 30.6
Monoenes 21.1 22.6
Polyenes 50.1 46.8

Aol 7]9] glole
22:6n-3 & 0= & Bl 1B g sk upALe

of AT BAI 5] T8 A AL A% A0
s} A7k,

golg=

| OFR} ME 74 Z]HpAR] 20:5n-3 T}
E P
OF uje o

St} Rk Qo)A =&3F A AR taste-active com-
pounds (Hayashi et al., 1981)3] -g-&]otu] Al Safe 245
A7HE Table 60l L9l 313} 215 7] o] frefofa] edb
Zskako. 7171 1,116.591 961.8 mg/lOO g o7 ol =24 s
FF AR A EFS B olon, 3ok R vl oF 16%
A wolth £ §-joju| = ALC 2 = taurine©] ZH2} 177.49}



Table 6. Free amino acid contents of hard-shelled mussel Mytilus
coruscus and sea mussel Mytilus edulis extracts

(mg/100 g)

Amino Hard-shelled

acid®1 mussel Sea mussel
Phser 14.3 (1.3 13.3 (1.4)
Tau 177.4 (15.8) 137.9 (14.3)
Urea 73.9 (6.6) 84.4 (8.8)
Asp 32.1 (2.8) 31.7 (3.2)
Thr 22,5 (2.0) 29.3 (3.0)
Ser 29.3 (2.6) 42.8 (4.5)
Aspn 419 (3.8) 16.7 (1.7)
Glu 125.0 (11.2) 95.0 (9.9)
Glun 74.2 (6.6) 390 4.1)
AAAA 3.7 (0.3) 4 (0.4)
Pro 31.6 (2.8) 37 5 (3.9)
Gly 69.7 (6.2) 44.3 (4.6)
Ala 36.4 (3.3) 28.3 (2.9)
Cit 70.6 (6.8) 681 (7.1)
AABA 0.9 (0.1) 7 (0.1)
Val 22.8 (2.0) 25 0 (2.6)
Cys tr (0.0) 8 (0.1)
Met 15.2 (0.1) 139 (1.4)
Cysth tr (0.0) 7 (0.2)
lle 9.8 (0.9) 161 (1.7)
Leu 15.0 (1.3) 30.0 (3.1)
Tyr 27.8 (2.5) 20.9 (2.2)
B-Ala 28.1 (2.5) 16.1 (1.7)
Phe 9.5 (0.9) 18 0 (1.9)
NH, 5.1 (0.5) 0 (0.5)
Orn 9.9 (0.9) 1 (0.6)
Lys 65.8 (5.9) 551 (5.7)
1-MHis tr (0.0) 8 (0.1)
His 17.0 (1.5) 11 5 (1.2)
3-MHis 0.3 (0.0) tr (0.0)
Ans 18.6 (1.6) tr (0.0)
Arg 68.2 (6.1) 68.4 (7.1)

Total 1,116.5 (100.0) 961.8 (100.0)

"Phser: phosphoserine, Aspn: asparagine, Glun: glutamine, AAAA:
a-amino adipic acid, Citr: citrulline, AABA: a-aminobutyric acid,
Cysth: cystathionine, Orn: ornithine, Ans: anserine.

“Percentage to the total content.

137.9 mg/100 g© & A f-2lotu|iAite] 1587} 14.3%E 2}
AslaL Qo th2- 2 2 glutamic acid, glutamine, glycine,
citrulline, lysine ¥ arginine®] g}gFo] Wett}, oFA} = 732
9ke] glutamic acid, T2 glycine} alanine, 252 XU +=
arginine’= B %] Wo| $k7-5] o] ¢1¢] 0™, glutamine} citrul-
line®] gtefo] e A 6 72 Yeltth Taurine2 Bhofl+= 34 3
oJhA] eko} ArEolz A & BRIt AL o= 7|54 o
Solulisto . ol AFEAS] Eelilo] ATl et

ale] 2 ed 71o1e A0 At Ghtamines. 471
ol 4 glutamic acid 9} et Lol 23 E] A=, ekmiiofe)
thafoll £ 23k SI3HS Sk s, 84 Ak ] EpAL
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Table 7. Taste values of free amino acids in hard-shelled mussel
Mytilus coruscus and sea mussel Mytilus edulis extracts
Taste

'B:gig]so threshold' Harr]cqiijs;t:ellled Sea mussel
(mg/100 g)

Asp 3 10.7 10.5
Thr 260 0.1 0.1
Ser 150 0.2 0.3
Glu 5 25.0 19.0
Pro 300 0.1 0.1
Gly 130 0.5 0.3
Ala 60 0.6 0.5
Val 140 0.2 0.2
Met 30 0.5 0.5
ILe 90 0.1 0.2
Leu 190 0.1 0.2
Phe 90 0.1 0.3
Lys 50 1.3 1.1
His 20 0.9 0.6
Arg 50 14 14
Total 41.8 35.3

!The data were quoted from Kato et al(1989).

citrulline AU =H &S A 0 2 vjEA| 7] = o] &}
—.;ﬂ/\]ﬂ‘:}" Zlo] deA Qlrt Arglmne,_ {’jf}l—; 24
T AE W Z1EE 9 Yol AA|A 07 vk kA 7]
o 2 gra] A QIh(Park et al., 1994a). &3} 215 E%] 9
i‘f?}%kﬁ Thar Zpo| & Bl oL, ol of
H|S=FITh fefobu]eAte] ARSO] 7MY S8
= A 2 o o]23t feotu| At

;(] 2] U] EA—Ioﬂ /lhﬂ-ﬁl— Oﬂoh— D] gi }\(l)-]
ghH, otk d

9] F-elobu| At $HEFS Kato et al. (1989)0] A

l

%_TEI

h=}
Y= A th(Park et al., 1994b; Park et al., 2000).

/
Fg oy
3

Algkuko] o 2] & Ur taste value= Table 72} Zt}. Total taste
value:= £3510| 41 8= 52 2] 3530 B]& o} Hke] e
7} 8 7S 4 4= Ql]ie) §HH, 2 taste value@} Z} ofm] At
o] Fuj 5L HO} ot XFEA| AAHE gke] Y of u
A& G2 A} E ZYE AJE9QI glutamic acid7} A vl 2]

0]%1.o 1, t}3-0] aspartic acid, 2] 37 arginine 5
L u)d Aoz 2
S AR L] ERfudorlEAe =(TMAO),
Egu|goltl(TMA), 5 Z8otE] d(total creatinine), H|EFI
S 7]t 7148 B8] PS BA3E At Table 8
It Fea AFEA] 2] TMAOSE TMAS] o2
xdxdy 96 53+ 71.9 mg/100 g, 2.73%} 4.4 mg/100 g & & TMAO
sho], TMA = A5 %] 9] shafo] oF7t weltt TMAO+=
}34 A Q3 ol R oz Axry) Al uat
2Iso] of s 9 ulhe] o 2 otejA gt

o] Uit 4

Ol:l
df&

rz r{r
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Table 8. Contents in other bases and minerals of hard-shelled
mussel Mytilus coruscus and sea mussel Mytilus edulis extracts

Table 10. Collagen content of hard-shelled mussel Mytilus
coruscus and sea mussel Mytilus edulis muscle

(mg/100 g) (mg/100 g)
Other bases and Hard-shelled Collagen Hard-shelled mussel Sea mussel
inorganic ions mussel Sea mussel 1 2
Soluble 265.8+10.1(53.8) 119.5£7.8 ° (49.5)
TMAO 96.5+4.1 71.9+32" Insoluble ~ 228.4+5.5 (46.2) 121.8+4.2 (50.5)
TMA 27+04 44203 -
Total creatinine 225+0.2 18.8+0.3 Total 494.2+7.9 (100.0) 241.3£5.9 (100.0)
Betaine 120.8+ 59 92.3+4.2 ;
Percentage to the total content.
Na 597.3+29 549.0+3.6 2. P<0.05 by t-test between hard-shelled mussel and sea mussel.
K 2403+1.8 276.1£25
Ca 54.8+0.3 28.4+0.1 ) .
Mg 352+0.3 345+0.2 1981; Park et al., 2000)2 12H& 0 o] & F7]o]252 &%
Fe 08+0.1 09£0.0 7} A7) grol wlo| ) x3jo] 27 7)eek Ao w Wl
P 80.8+0.2 89.5+0.5
o] 697.5 + 14.1 678.7+£12.9 =N 9 Zapl

1":P<0.05 by t-test between hard-shelled mussel and sea mussel.

Table 9. Texture characteristics of the boiled' hard-shelled mussel
Mytilus coruscus and sea mussel Mytilus edulis muscle

Texture profiles Ha;?;jssgzllled Sea mussel
Hardness (g/cm?)  2,934.0 £211.0 967.4+92.17
Brittleness (g) 2,623.9+87.4 2,045.5+189.9
Springness (%) 96.8+4.2 98.9+0.8

Gumminess (g)  2,807.9+211.0  2,166.9+374.5

'Boiling condition : 98C, 10 min.
2":P<0.05 by t-test between hard-shelled mussel and sea mussel.

(Park etal., 1994c). TMA= v| o] x|at & 2] 7} tj 5] w7) uj
ol ol 5ol Zolut AT o] 2] W 7R Al WA A ell
oL A 7]ojd AL &2 HIth(Park et al., 1994d). 4, 4=4F
=9] §-20to]| of 5l guanidino $}EHE2] total creatinine §+
2 717122 591 18.8 mg/100 g © 2 Tt WFehx] mi
gol Ao u g creatinine = Yo YR HEAQl AT T A
o2 A7z th(Russel and Baldwin, 1975). AR 742t
Fof who] 3F5-5] 0] Q)= betaine < $FeFo] ZH2) 120.81} 92.3
mg/100 g O 2 Au|EAA; Al 7| E 7HA] = BB,
FoIU AFHA] & gke| Zn| o A Fait 7S A
o2 Helth

FH 250 oAk 0 $710L Naok 1) Fegol
77} 597.37} 549.0 mg/100 g, 697.52} 678.7 mg/100 g .=
73 ok, ol2lol K, P vl ol ahpsle] dgirh
A= A 7ke] 71 o Aol A9 igith Na', K,
Cl % PO> 5 F7]0] -2 A Al §2] 5 AnjddAdiol
v, 53] CI o] 29 A7|5} & v ve) sk} 71 ZAcks
3} PO? & A ASHEl ko] 7t 7} oks eIt (Hayashi etal.

BT OAA 1027 A=t S AFHA] 5o 4= 82
e 2 5435 23S Table 9o UEtHGIT e A5 &
o] 2,934.0 glem? &2 Ay ZFEER] 9] 967.4 g/em? of] H]
aff 2u) o] 4 Thst R o, ARG AR = ZFg A o vl
3 Aol =2 ahe UErdek ' Q) A= A bl A
o7k gl o, T A=A Zholl 227E] Aol 7} QS
st ol ZAy= v|Fo] T A= ZAl

Sk} 2R o] BAdol Tolshs A8 784 W 284
SebA QL Table 102} ek 7he4 9 -84 2epdl wk

1o
i3
=)
e
N
9‘11‘
32
B
Ololv
s
1o
oM,
o
N
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I
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of & FeFe A= A= A4 Utk (Cho, 2009). Kuboda

HEERol LR 42 Sehile B84 Behao vlg
= 7hg4 Beple] Glefo] ekm shaict.
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