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Investigation of Food Quality Characterization of Processing
By-product (Frame Muscle) from
the Sea Rainbow Trout Oncorhynchus mykiss

Sang In Kang, Min Soo Heu', Byeong Dae Choi, Ki Hyun Kim, Yong Jung Kim and Jin-Soo Kim*

Department of Seafood Science and Technology/Institute of Marine Industry, Gyeongsang National University,
Tongyeong 650-160, Korea
!Department of Food Science and Nutrition, Gyeongsang National University, Jinju 660-701, Korea

This study compared the meat quality of sea rainbow trout Oncorhynchus mykiss frame muscle (S-FR-TY) and fillet
(S-FI-TY) with the frame muscle of freshwater rainbow trout (F-FR). There was a difference of < 1% in the proxi-
mate composition of S-FR-TY vs. S-FI-TY, and of S-FR-TY vs. F-FR. The Hunter a value of F-FR-TY was lower
compared with that of F-FR cultured in Jecheon (F-FR-JC), but higher than that of F-FR cultured in Pyeongtaek (F-
FR-PT). However, no difference in the Hunter a value of S-FR-TY compared with any other F-FR was observed. The
odor intensity of S-FR-TY was lower compared with that of F-FR, while the taste of S-FR-TY was milder than that
of S-FI-TY, but stronger than that of F-FR. Although its total amino acid content was lower, the essential amino acid
content of S-FR-TY was higher compared with S-FI-TY; the potassium content of S-FR-TY was also significantly
greater. S-FR-TY contained high levels of nutritional and functional components, such as anserine, lysine, threonine,
and eicosapentaenoic and docosahexaenoic acid. These results suggest that S-FR-TY could be used as a resource of

canned food or fish jerky for children.
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5} 2th(Kang et al., 2007). ]2}
7HA B2 7)ol vy}t HL S0 A2
A 545 7HA1aL Qlef, EU 9 vl -8 A= E20] 1L
gyt A A9 BEE 71 AINHE vl i
AuzHEo] AFBEL Qo] 1 A el g wEskal
w0} 713 Qlth(Heu et al., 2008a).
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& olfe avtolaL, AYAte
5 oo o] 5 Ao AE4 o]go
U, 7 & o ekl Sl 2Bl A & fakE R
Y= FERAR thde d5o] EAhY 22 A=Y
78t AR R o]-§-E]L Qlth(Heu et al., 2008b; 2009).
uhebA, FA7 S0l e o] A&A o]§ Wt 5o shurt &
= 2esto] o] 5 HAIE, WA, o2 T 22 TRt 24
2 o] g = gl HTHE th(Wendel, 1999). o] 2} o]
A7l T U5 e o8-S flstol= BEEA] A7)
o] 2 YFo AFAE A4S A E A, st TR
of &} FAt FAINSO] Ze S vl HEZF FRE
wlojof aeje} e,

ghd, FRPREolo] WeE AtE= 4 210l
(Jeong et al., 1995), A= 7H¥(Kim and Jo, 1978)
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£ o|FaL Q)AL 2] S S 913 AFeHE
of W @ FANEO] F57ke] FHEA Blal(kang et al.,
2014) Ad<zol w2 A% = 9 HitskE71e] #sk(Park and
Kim, 1996), =%ojete] A5+ 54 ¥]1(Choi and Kim,
1993), 5% (Kang et al., 2007) ¥ -3 (Heu et al., 2008a)2}
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M=

L AoA Alm= AR sfisrat A 7)E1(Oncortiyn-
chus mykiss) Z&| Y(frame)S-2 AAEE FHA| 24 34)
7HFE| Ao 2R E 20131 1090 I3t st FA]7A
SR 43 em, AlF 1.3 kg)yE Be(fille) A 2]  AojA|=
Ze o =RE Eelste] It T1P]al o] AEE54S 1
W B2 02 AMGS 2t 9ol Bl E sfaat FAN
ol Al 459 gt FASO] ZH Y52 ARSI
t}. SfjAk FR) 7 Eo] B2 Kim et al. (2014)9] Hlo|H &
AREBFRAL, Hepal A0 2 e A A,
7% YA, SRR AMA 9 BAEE ARl ¢RI 4
Al o] 4 FAANA HeR ARsdt A3 719 - 41-44
cm 9], 259 79 1.1-1.2 kg #91)& 2013 9dofl 242
ko] L Afestal E-e 2 Y52 ARSI 91714 3
Pt FAN S 25 T 2 USS SFRTY R, 255 8-
FI-TYZ E7|5F3aL, it A0 25 5 Aol A <
AH A F-FR-ICE, 7%l FAH 2& F-FR-GCZ, %
Aol A FAlE A& F-FR-PCZ, 1831 Fejof| A oFAH S
F-FR-PTZ #7|5}3l=t, 7] S A 2491 S == F2 7
£ S =AK(sea) == HpAk(freshwater)2] o]y, F WA
=AF}] FR 1= FI9| 7-9- 28| 9 (frame) = 2 | (fillet) 2] ©]

AS, 1AL Al ¥R AR TY, IC, GC, PC 3L PTE] 7%
Tongyeong, Jecheon, Geochang, Pyeongchang 2 Pyeongtack
B 2E PR o] Ag S ez 7]
Shelet. ool A Arg gt A=) ti=F4] Q1 7] 2.2} sample code
+ Table 12} At}

=
sy

°
T
0x

[e]
}B] L —

AOACH(1995)°] whe}f =52 Ae7tEd =
A2 semimicro KjeldahlH, ZA|%-2 Soxhlety] 2

=
Ag|spiow 247t 248tk

H
Hs
2]

Z= A A|MAA|(ZE 2000, Nippon Denshoku Indus-
tries Co., Tokyo, Japan)& ©]-8-5t0] 2 =& S5 1L, agh
o & vt gl ofu, 3EEM IS Lgke] 91.6, aglo] 0.28 4

Table 1. Brief information and sample code on muscles of rainbow trout Oncorhynchus mykiss used as samples in this experiment

Total

Fish b aSrte(F))?rr:ltJZc(i:l e Length (cm) Weight (ko) Origin-of-place Sample code
Sea Frame 43 1.3 Tongyeong S-FR-TY
rainbow trout Fillet 43 1.3 Tongyeong S-FI-TY
Frame 43 1.1 Jecheon F-FR-JC
Freshwater Frame 41 1.2 Geochang F-FR-GC
rainbow trout Frame 44 1.2 Pyeongchang F-FR-PC
Frame 41 1.1 Pyeongtaek F-FR-PT
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S 1714 FERE Conway unitS AFS 3= mlkehab
(Ministry of Social Welfare of Japan, 1960)°.2 Z%3}3111,
WA e Tii (2012)7F A3t ol whet AR E AA Y
3} & A2} 5 (odor concentration meter, XP-329, New Cosmos
Electric Co. Ltd., Japan)Z2 Z33}%.0H, WAJS] 7= (level)
2 Ueh et

S2lotg|eAt 2 taste value

frefohm|ieqh A48 A A 2] Al me FAZNE o] 591 °F 10
g9l 20% trichloroacetic acid (TCA) 30 mLE 7|5} w43
(102)3}aL, 8-8(100 mL)3F o2 1 414-2](3,000 rpm, 10-2)
59l o, o] 9] A5l 5 80 mLE B4 7] of gt 5 FF
9] oH| 25 AHg-5lo] TCA Al A 54 33] RHE3}1AL, thA| o]
£ 5= Y lithium citrate buffer (pH 2.2)2 -8(25 mL)3}¢]
A zstoict. Le|ar ofu| e Ak AR 2] Al 79| dAFFE ARE-
3}o] ofn| 1AL 2F-E- 241 7] (Biochrome 30, Pharmacia Biotech,
England)& £415}31, =745} ct.

Sotojt, 2713 Y KA 4

Folulidl 248 A A AR FA o] 24
(2F 50 mg)oll 6 N G442 mLE 7}stal W53k th, o] heat-
ing block (HF21, Yamato Scienific Co., Japan)o|| 4] 7}=5-3]
(110C, 24A17h)3t % glass filter= o3 9 ZQFA %814 AL, o]
£ sodium citrate buffer (pH 2.2)2 %-8-5}o] #| =s}3ic}.

FofuliAhe A2 AR AR AHgsto] ofulietln)
554 7](Biochrom 30, Amershame Parmacia Biotech, Eng-
land)2 2413471, S 439k,

B7142 Kim (2014)0] AIA]ak whlo] whel 22 4] e
8- dATFS AALS 2 524] B[t & Inductively coupled
plasma spectrophotometer (ICP, Atomscan 25, Thermo Fisher
Scientific Inc., USA)2 £435}%tt.

A 244E 2487 9gt AR A|EL chloroform
I} methanol &§H=(2:1, v/v)S ARESHe] Bligh and Dyer
(195902 FEstalch. A 24E el A4L
AOCSH(1990)°.2 methyl esters}3t $-of capillary column
(i.d., 0.32 mm X 30 m, Omegawax 320 fused silica capillary
column, Supelco Park, Bellefonte, PA, USA)o| A2 gas
chromatography (Shimadzu GC 14A, Shimadzu Seisakusho,
Co. Ltd, Japan)E o|-§sto] &AsH3Ict A4 2L injec-
tor 2 detector (Flame Tonization Detector, FID) &%=& 22+
230 C7HA] 5-2A171 3L, 1587 A G o A8} 12
11, carrier gas+= He (1.0 kg/em?)S AR5} 2.1, split ratio=
1:506 = 3}tk
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FANEo] 59 AEsHA] E/of| it vlo]H = ANOVA
testE ©]-8-5Fo] EARHEASE S Duncan®] th5- 1A H O 2 F
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[e) [e)
gl A5 dudEa} Blaste] yehd Z¥t= Table 29}
o}, sfjeal BRI EO] S0 UNHIE Tk
73.2%, ZTHN A 0] 20.3%, ZA|HHo] 4.4%, 35-0] 1.5%=, A
b o} o] e Tl FH20.0+2.0%) E EE A A o
(3.0+2.0%)2] R 91(Shin, 2000)]l AL, =25 Al | RtrhH
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& oK T 2 PR 7 E o] S-Eluhet AnabEol A
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Table 2. Proximate composition of frame and fillet muscles of sea
rainbow trout Oncorhynchus mykiss compared to frame muscle of
freshwater rainbow trout

Proximate composition (g/100 g)

Moisture Crudg Crt{de Ash
protein lipid

S-FR-TY 73.2+0.2 20.3x0.2 4.4+0.1 1.5£0.2
S-FI-TY? 73.8+0.2 20.6+0.1 4.2+0.2 1.1+0.1
F-FR-JC 73.2+0.2 20.2+0.1 3.7+0.2 1.5+0.1
F-FR-GC 72.840.2 20.4+0.1 4.0+0.1 1.6+0.3
F-FR-PC 73.3#0.4 20.7£0.1 3.9+0.3 1.3+0.2

F-FR-PT 72.9+1.8 20.240.2 4.2+0.2 1.5+0.2
ISample codes are the same as explained in Table 1.
“This data were quoted from Kim et al. (2014).

Sample’

Sea

Freshwater
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Sfaat FANE o Dl LE(S-FI-TY) @At 721760
=z 5] 2AET Bl wste] Yehd Aak= Fig. 13} 2ok &
A7hE0] T-5-2] Hunter a value= sf|l<mAl F2]7)E-0] 2| ¢]
o] 18.5% sfja4t TR 7 E0] Hel5-9] 20.99] B|stol= &
o, wal FARE0 e 9lSol v|gkel= F-FR-SCO|
8|80} Wk, F-FR-RTo]| 1|80} #9ko.u, F-FR-GC2}
F-FR-PCof| H]3}od+= 2}o] 7}k §1 QA EH(P<0.05).

o| o] AR HE F2]7Fo] T82] M= it A 7|
ol LSl sfigat RG] Bl S} gk FAN
+o] ZHY Y5 F F-FR-JCO|| H]to]= &M o] A}l ar, g
AF A 0] L YL 5 F-FR-PTO| H|sto] = a}glomn,
F-FR-GC$} F-FR-PC9]| H|3}od = 2}o]7} ¢l gich.

M

Al A G0 2 Y5(S-FR-TY) S| WAl =g 91
AE71E xS AR ST oS, sleAl FANS 0
e ZE(S-FI-TY)H gapat FA 7S] 2| =2 o5 4
3} n]wako] ekl ATk= Fig, 29} 2t sj4Ak 24
Sof taoge] FUA7| M4 G Aol oJgt WA
AE= 242127 mg/100 g 2 11.7 level 2, 3fj=AF F2] 7]
o] L2 ©]5(13.0 mg/100 g B 12.3 level)o]| v]so] 2}o]
7} SAATHP>0.05).

SfAl FAN SO RS A7 A T "
AL SR o] 9% % AHAL 112 mg/100 g3} F-FR-
PC2] 11.1 mg/100 gof H]g}oj+&= =3k} F-FR-GC] 12.0
mg/100 g3} F-FR-PT<] 13.8 mg/100 gol] 1|50} = 2po]7} 9
ek 22ar sfapat FATRSo] T olso] WA e F-
FR-JC9] 6.0 leveld} F-FR-GC2] 4.8 levelof H]g}o]+= &=3FS
L}, F-FR-PC9] 13.3 level} F-FR-PT9] 9.7 level = 2}o]7}
Q1o

o1AF9] TR 7f0] T8 7H] WA ZHEE ShAT Ao

S-FR-TY 418.502
gl: S-FI-TY! - H20.9¢
F-FR-JC $19.8°
g F-FR-GC i ]18.50
3| F-FR-PC i ]18.20
“Lrrrer [ 129
0 5 10 15 20 25
a value

Fig. 1. Hunter a value of frame and fillet muscles of sea rainbow
trout Oncorhynchus mykiss compared to frame muscle of fresh-
water rainbow trout.

IThis data on the S-FI-TY were quoted from Kim et al. (2014).
Different letters on the data indicate a significant difference at
P<0.05.
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Fig. 2. Volatile basic nitrogen (VBN) content and volatile com-
ponent intensity (VCI) of frame and fillet muscles of sea rainbow
trout Oncorhynchus mykiss compared to frame muscle of fresh-
water rainbow trout.

'This data on the S-FI-TY were quoted from Kim et al. (2014).
“Different letters on the data indicate a significant difference at
P<0.05.

of S| g3} Yol & 74] A9 Rolrk QLo et BerE Y,
shepabat Bl PA RG] Tl 918 7] B sidate] &
Sate] u]stol AL ol 7t glgie.

[m]

£ sfl5AE FX o] B ES(S-FI-TY) gat £ 74
%ol Ze| =9 o] 52 H|wste] et A= Table 3 % 4
o A}, alAal BRG] e US| freloh| A 5
O] A% 2350 AL, TE 45 431.2 mg/100 gO|
Rom, =8 fejobu|iite] B¢ 5 Aol T8 = 5t
= 5 WO pH 25 28, 3hakst 28, &g akas 1 g0l
) A AS I 22 7]-57d 0] Sl anserine (249.2 mg/100 g
4 57.8%) (Nabetani et al., 2012), ZL2| 3L AJA| &] A= 24,
Z | 2HE(cholesterol) 2] 52 o=, F5AF A S]] 9
ot AR, o] WAl A2 0= FTtel HEE
o[ 5] Tkt 17 715501 Sli= taurine (29.9 mg/100 g %
6.9%) (Lee et al., 1999)0] 2T}, wabA a4k x| 7j40] =
2| 952 A3t A F+= anserine} taurine&] 717} 7|54 7
e 4= oleeet HetE ik

Bfjal FANEO] 2 59| frefotn| ek dlAl |
fEol Ze| L5 ot A EF2] A5 22F, T
4% 505.9 mg/100 g W & {-2|otn|eAke] -2 anserine (
Fero] 277.2 mg/100 g, 12|31 2440] 54.8%) 1 taurine (3
o] 54.4 mg/100 g, 123 24J0] 10.7%)]0] u]ste] ZRo
- 150] Woral, S 49 14.8%7F Wokow, =8 &
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clobolidl 70 4 FUaot Bzt adel 4 ob o urine (Ut 240 212 215 mg/l00 g 9 53%, 4%

2 2ol 7t glgict. 259 mg/100 ¢ % 6.6%)1° vIatel £52] A 42t 150] 4
S A Npo] Tl o] FelobulieAbe B FA AUk 2%0] WOk, S A9 247} 64% W 9.1%7} 5%
heo] 28] GeloletiERol 49 4223 420 onl, £a felleletl £50) 49 Fsigon Yt

%, Z3KF0] 79 71714052 2 3952 mg/100 g, 123 F8  AJ9] A okzk 2jol} glgith

Selobu]ieAte] 39 B anserine (2193} 240 AU ol A L G2 ol 25 ol i)

mg/100 g T 60.0%, 12|31 Z+2F 2333 mg/100 ¢ & 59.0%)  Fh 2A4do] AT RE |4 B T} 20 A 4]0} 3

Table 3. Free amino acid content (mg/100 g) of frame and fillet muscles of sea rainbow trout Oncorhynchus mykiss compared to frame
muscle of freshwater rainbow trout

) ) Sea rainbow trout Freshwater rainbow trout
Free amino acid
S-FR-TY S-FI-TY! F-FR-GC F-FR-PC
Phosphoserine - 0.2 (0.0 0.3(0.1) -
Taurine 29.9(6.9) 54.4 (10.7) 21.5(5.3) 25.9 (6.6)
Aspartic acid 1.3(0.3) (0.4) 1.4 (0.4) 1.3(0.3)
Threonine 5.9(1.4) 9.2(1.8) 6.1(1.5) 5.4 (1.4)
Serine 3.9(0.9) (0.7) 3.5(0.9) 3.5(0.9)
Glutamic acid 12.6(2.9) 20.1 (4.0) 43(1.1) 11.7 (3.0)
a-Aminoadipic acid 0.3(0.1) 0.3 (0.1) 0.8 (0.2) -
Proline 2.6(0.6) 2.8 (0.6) 1.2(0.3) 2.1(0.5)
Glycine 27.8(6.4) 34.3(6.8) 23.8 (5.9) 25.7 (6.5)
Alanine 37.7(8.7) 38.6 (7.6) 19.4 (4.8) 33.7 (8.5)
a-Aminobutyric acid - - 0.1 (0.0) -
Valine 4.8(1.1) 53(1.1) 3.0(0.7) 44(1.1)
Cysteine 0.3(0.1) - - 0.3 (0.1)
Methionine 1.0(0.2) 1.3(0.3) 0.2 (0.0) 0.9 (0.2)
Isoleucine 2.7(0.6) 3.1(0.6) 1.6 (0.4) 2.5(0.6)
Leucine 4.2(1.0) 4.6 (0.9) 2.3 (0.6) 3.9 (1.0)
Tyrosine 2.8(0.7) 3.3(0.7) 1.9(0.5) 2.7 (0.7)
B-Alanine 6.1(1.4) 6.7 (1.3) 3.5(0.9) 5.9 (1.5)
Phenylalanine 2.6(0.6) 2.7 (0.5) 1.3(0.3) 2.4 (0.6)
a-Aminoisobutyric acid 0.7(0.2) 0.6 (0.1) 0.2 (0.0) 0.7 (0.2)
y-Aminobutyric acid 1.7(0.4) 1.7 (0.3) 0.9(0.2) 1.6 (0.4)
Ethanolamine 1.9(0.4) 0.4 (0.1) 1.0(0.3) -
Hydroxylysine 0.6(0.1) - - 0.6 (0.1)
Ornithine 0.6(0.1) 1.0 (0.2) 0.5(0.1) 0.6 (0.1)
Lysine 16.1(3.7) 19.0 (3.8) 15.6 (3.9) 13.6 (3.4)
1-Methylhistidine 2.3(0.5) 1.0 (0.2) 3.9(1.0) 2.3 (0.6)
Histidine 6.3(1.5) 6.1(1.2) 37.8(9.3) 7.0 (1.8)
Anserine 249.2(57.8) 277.2 (54.8) 243.4 (60.0) 233.3 (59.0)
Carnosine 1.9(0.4) 2.1(0.4) 2.1(0.5) -
Arginine 3.4(0.8) 4.1(0.8) 3.6 (0.9) 3.2(0.8)
Total 427.8(99.8) 501.8(100.0) 401.6(100.1) 392(99.9)

IThis data on the S-FI-TY were quoted from Kim et al. (2014).
The values in parentheses indicate [(g of amino acid/100 g of total amino acid)]x100



gl S B QElSs 22 289 SRl T ot A
o] 55, S 52 Aol7} 90m, i B Fret 2 A
Aot Yol B Yl 22 259 Tl 1 A
o1 grol Qlo] thas xjol 7} 9loelek A H olek.

3hH, Kato et al. (1989)2} Shin et al. (2008)-2 o} 1to] 74
- refotn|ieAte] gkl HlEsl7] Hike of7]of el o4
(taste threshrold)E 11# ¢t taste valueo]] H]&|gtctal B 13t vf
%Ath. Kato et al. (1989)0] A|AIRE f-2]obu|ieite] tigh ghe]
& Z]+= aspartic acid7} 3 mg/100 g2 7} ok, th2-©
2 glutamic acid (5 mg/100 g), histidine (20 mg/100 g) 2 me-
thionine (30 mg/100 g) 52| <=°] 3t

ol gt A4 st FAI GO e U5 frefotr] e
4k ok} Kato et al. (1989)0] A|A[ gt o] 5 fr2|ofn] =Ake] gt
of tf gt x| & EU| = 2413} taste value total ] 73-5-4.700]
3l Q8 fejotu]| Ak 2= olutamic acid (2.52) 2 aspartic
acid (0.43) 502 Uehg}.

SfeAt 2| 7E0f 22| 95-9] taste value= sAt 2| 7S
o] I|5-2] taste value [total taste value] - 6.65, FL
glotu]=Ake] 79 glutamic acid (4.02)3} aspartic acid (0.73)
0]91-& 10l ]} total taste value®] 79 29.3%7} Wokar, &
8 geloulieat 579 49 ol glglort olse) gho] 4
¢ B ol o]/} girh, uebd sl4at 5ol 28|
A%9] B S FA o] Bel %ol vlstol ks st
ot A= o] o gzt A2 VAR of8shs A 7S %

£ esto] 2u|dSE 25| ARgsfof & Al o & whetE Qi)

sl FAZRSO] 2959 taste valuew HAF A
o] Y U189 taste value [total taste value®] 7-9- ZHz}
421 2 440, F8 G2otu|=Ake] A9 F-FR-GC7} histidine
(1.89), glutamic acid (0.86) 2! aspartic acid (0.47), F-FR-PC
7} glutamic acid (2.34)3} aspartic acid (0.43)°] 1= v]}o
total taste value2] 4% 7217} 6.2 9 6.8%7} =3kt webA &
TAFFA NSOl ZE| A5 g FA AT S o] Ze S
o] gle]| v]sto] thas Zlshe] et =4 = it

2HH, Shin et al. (2008) o] & H|5o] 352 Bt tfs)
o] H| k= Lo A 2H5-9] total taste value= Fo]7L2] -
7.17, vlrol7-2] A5 6.970] %141, o] 59 Bhol| Yok m|A|=
2 oAk glutamic acid (F¢] W H]Fo] -2 taste value
7} 2t7}F 3.85 9l 4.240]¢15)0] UrkaL Bk vl Qlok. whebA
<At TR A S0 e Y59 Bhe ] gtel H]sto] A5t
g2t 2 3, AolRE9 frejotn| At S A
o H]£-0] anserine® 2 LA Eo] 9131, o] anserine?] ¥ 2|7}
A QIA] ¢Fol taste valueZ FHAFE]X] QFQITH= AFAS 117
o ff A Aol 7o glofl gt e A Vet AR H k=
YA Aem AU

(0]

A FA o] ZAQ ROl G BAL Fobulidy,

= =
71 g Al 2402 A E QLA o] o] AN st
NS Belaat Hat FAS] 2 S vl HE

Table 4. Taste value of sea rainbow trout Oncorhynchus mykiss compared to its fillet muscle and frame muscle of freshwater rainbow trout

Amino acid Taste threshold' Sea rainbow trout Freshwater rainbow trout
(mg/100 g) S-FR-TY S-FI-TY? F-FR-GC F-FR-PC

Aspartic acid 3 0.43 0.73 0.47 0.43
Threonine 260 0.02 0.04 0.02 0.02
Serine 150 0.03 0.02 0.02 0.02
Glutamic acid 5 2.52 4.02 0.86 2.34
Proline 300 0.01 0.01 0.00 0.01
Glycine 130 0.21 0.26 0.18 0.20
Alanine 60 0.63 0.64 0.32 0.56
Valine 140 0.03 0.04 0.02 0.03
Methionine 30 0.03 0.04 0.01 0.03
Isoleucine 90 0.03 0.03 0.02 0.03
Leucine 190 0.02 0.02 0.01 0.02
Phenylalanine 90 0.03 0.03 0.01 0.03
Lysine 50 0.32 0.38 0.31 0.27
Histidine 20 0.32 0.31 1.89 0.35
Arginine 50 0.07 0.08 0.07 0.06
Total - 4.70 6.65 4.21 4.40

!This data were quoted from Kato et al. (1989). >This data were quoted from Kim et al. (2014).
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sfeprt ANl 2 US(S-FR-TY), sfieit FA7HE
o defl= Hepat FANE] T Y52 Fotv)ieAl A
© A9} 8 A7} Table 59} 2t} B4 ol o] 32283} 2
83 ge 280 B7, AT B 2 RANE
ol9] F41S 9i3t F4lspe] SRl Aol RE AR of
HleARS BE 17F0] S E 2L, tryptophan AL S| = o]
SHEA Fodt. slipal FANE] ZH A5ef Fotv| At
RS 19.40 /100 go] 2L, 8 ofu]iAK8% o] as-
partic acid (1.74 g/100 g, 9.0%), glutamic acid (2.48 g/100 g,
12.8%), leucine (1.72 g/100 g, 8.9%) ¥ lysine (1.73 g/100 g,
8.9%)3 L& 4FOIGAEF. AL A bo] Ta| St Bl
% 709] Foho|wabe Te¢) %ol Be&{FHF] 492013
g/100 g, 8 f-glofu]Ake] -9 aspartic acid (2.01 g/100
g, 10.0%), glutamic acid (3.09 g/100 g, 15.3%), leucine 1.85
2/100 g, 9.2%) ¥ lysine (1.94 g/100 g, 9.7%)3} -2 4519
H|gto] FRbge] A9 3.6%7F Ft et oot ieite] F5
ol ol A= ol 7} GlglTh. BAt W Et BA| Aol e
U5 7H9] oAk si=4to] F-FR-GC 9 F-FR-PCe} 2

AR - A8E - AS

& TS 79 22 19.50 9 19.80 /100 go] %,
ZFQou| 1 Ake] 79 I agpartic acid (22} 1.80 g/100 gk
8.6%, 1.83 g/100 g2} 9.2%)), glutamic acid (242} 2.51 g/100 g
T} 12.9%, 2.42 ¢/100 g3} 12.2%, leucine (22} 1.67 g/100 g
7} 8.6%, 1.61 g/100 g} 8.1%) 2! lysine (22} 1.68 g/100 g
7} 8.6%, 1.72 g/100 g} 8.7%)]°l vlate] E3teFe] 49 7t
71 0.5% 9 2.0%7F F o, ook ieAl F570 A9 Aol
7F ASiTk. ghE, TR 7 S0l 2 52 Wolm] Ak (trypto-
phang A £]gF95) ] S8 10.29 g/100 g © & A ofw] =
4F0] 53.1%F AAI8FG1 AL, 0]52] £/ histidine2 A ©| 3}l
= 5 4.5% ol AAsto] JdAer on|rt glglen,
tryptophan2- A| | gHepH A 1A g AR histidine (3.5%)
oj k. srAr FA G0 2| S} Hels 1He] Hotm]
AR SRS Y| Yso] FHlS2 9.70 g/100 g (48.1%)0)
H]sto] 6.1%7F ot FdAl ez ofnlzt QISith. 7HH, a4t
R 7S o] Pl &-o] o] At 2708 lysined} arginine-2-
Al efRtehd oA = WAL fARSE .1, tryptophanS: A ©] 7T
oA A 1A$H] AR isoleucine (2.3%)0] Atk dfl=AF 2 &
FAE TR S0l 2|l 1He] potn| Al FoFES Sl

Table 5. Total amino acid (TAA) content of sea rainbow trout Oncorhynchus mykiss compared to its fillet muscle and frame muscle of

freshwater rainbow trout (g/100 g)
) ) Sea rainbow trout Freshwater rainbow trout
Amino acid

S-FR-TY S-FI-TY? F-FR-GC F-FR-PC
Aspartic acid 1.74(9.0) 2.01(10.0) 1.80(9.2) 1.83(9.2)
Threonine’ 0.89(4.6) 0.97(4.8) 0.91(4.7) 0.90(4.5)
Serine 0.82(4.2) 0.73(3.6) 0.82(4.2) 0.85(4.3)
Glutamic acid 2.48(12.8) 3.09(15.3) 2.51(12.9) 2.42(12.2)
Proline 0.81(4.2) 1.25(6.2) 1.46(7.5) 0.70(3.5)
Glycine 0.94(4.8) 0.98(4.9) 1.03(5.3) 0.97(4.9)
Alanine 1.24(6.4) 1.32(6.5) 1.21(6.2) 1.36(6.9)
Cysteine 0.37(1.9) 0.25(1.2) 0.36(1.8) 0.43(2.2)
Valine' 1.27(6.5) 1.15(5.7) 1.04(5.3) 1.18(6.0)
Methionine' 0.88(4.5) 0.57(2.8) 0.81(4.2) 0.86(4.3)
Isoleucine’ 1.06(5.5) 0.46(2.3) 0.99(5.1) 1.02(5.2)
Leucine’ 1.72(8.9) 1.85(9.2) 1.67(8.6) 1.61(8.1)
Tyrosine 0.71(3.7) 0.80(4.0) 0.74(3.8) 0.87(4.4)
Phenylalanine' 1.00(5.2) 0.88(4.4) 0.80(4.1) 1.39(7.0)
Histidine' 0.68(3.5) 0.62(3.1) 0.63(3.2) 0.61(3.1)
Lysine' 1.73(8.9) 1.94(9.7) 1.68(8.6) 1.72(8.7)
Arginine’ 1.06(5.5) 1.26(6.3) 1.04(5.3) 1.08(5.5)

Total EAA? 10.29(53.1) 9.70(48.1) 9.57(49.1) 10.37(52.4)
Total® 19.40(100.1) 20.13(100.0) 19.50(100.0) 19.80(100.0)

'EAA, Essential amino acid. *This data were quoted from Kim et al. (2014). 3Vaule in the parenthesis indicates (amino acid content/TAA

content)*100.
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Ato] A&FARS] 9.57 g/100 gof| H]8te] 7.5%7} =9k oL} F-FR-
PC2] 10.37 g/100 gol| H]3}o] 0.8%7+ Fokeh, wha=at 2] 74
o] L Q15-9] Hrofn| At 2402 dj=AF FA] 7)o 22| Q]
S-of| H]3}o] phenylalanine (F-FR-GC2] 7-%- 4.1%, F-FR-PC
O] A9 7.0%)= Al&fstale= A2 Zpol7k §i3laL, tryptophan
< ALl A1A G| AR S A] histidine (F-FR-GCE]
8% 3.2%, F-FR-PC9| 7 3.1%)°] it} o]/4e] a4t &
Al BRG] e QS 7h e L Al FR|7RE01 9
Ze| 3} DS 1Ho] Fgotu]icitol it AR EE v
o] Bol Ppopu| 1 Ake] FokeE 9 A3k opu| Ak o) F 2
59 7.9] 7o) -9 2ol 7k Aot s At wrarAk 2ol =
37| Zo|7} GAALt. 57 Agk ofu] ekl lysine¥} threonine
(Yoon etal., 2010)9] gtk 2482 sfj4=AF F2| 760 227 ¢
S0] ZF2} 173 g/100 g (8.9%) 2 0.89 /100 g (4.6%) .= 3
Ak FA NS0l BeElS9] ZH2F 1.94 ¢/100 g (9.7%) % 0.97
/100 g (4.8%)°l| Hlsto] ko), =it RG] 32y
0] (F-FR-GC9] 7% 717} 1.68g/100 g (8.6%) 2 0.91 /100
g (4.7%), F-FR-PC2] 7% 7}7} 1.62 ¢/100 g (8.8%) 2 0.74
/100 g (4.0%)0]l Hl3tol= frAlstSiTh. kA st F2] 71
o] ZHY A5 7 Altotn]eite) ekl 2402 sfAt
FANEO eS| A S0 vlstol= o Hetot, e
T o] 59 gkt 242 ou)7t Sl "flololA 375 4
O & sl= S|t AR ES YIS FFE AFEEC] ol A
FHoh= 3% FF dF A1 HolA 2u)7} lekar k= Sl

il FARE01 0] ol st Pl Sk 22 25 1k 1
2] 3L sfjgeak W ereabal 22 ARSS0] TRE EE] e AN
o] QIS 7] 7714 kg A Z3k= Table 63} 2+
o}, sljgeAl A 7S] e 950 A2 33.2mg/100 g, 91
440.2 mg/100 g, H-2 0.5 mg/100 go] 3itt. sfj4=al F2] 740
o] st Zells (w9 5 33.1 mg/100 g, Q19] 7
414.7 mg/100 g, Z-5-2] 7% 736.3 mg/100 g & ] 79 1.1
mg/100 g) 7He] F714 g2 | Ql80] l2] 5 ot =
UL, ZAEI HO| A o ek, o] - zto| 7} ¢l
QAct. aflpAbal GAbal ke Al =0] TRE deleh fA )
ol LS 7He] F71A TR sflpato] @A A5 A
$-32.4-37.6 mg/100 g, 19| 7--418.9-496.5 mg/100 g, ZH&

At

g 33

o] 7% 768.5-889.6 mg/100 g & 2 2] 79 0.5-1.0 mg/100 g)
of vlsto] ZFo] 7 tha: Wekout 7|g 17189 A 8- ol5
o §19lell qle] ZA 2fo] 7} Q=] A] ¢¥gket. $HA, Shin et al.
(2008)> 352 ol Y ulgo] 359 A+ oS 242 143
20 15.0 mg/100 g, ZH5 322 7471 230.6 2 258.4 mg/100 g,
23 A kS 747 0.4 9 0.3 mg/100 go| 2kl B 1t vl gl
t}. o] g figeal BRSO 2|l e 289
713 el tigt 2az e sleat TR S0 e dse
wol % B0l F5o] HiFo] Hsto] 7] -2 2l Mo A= 9
)7} Qlekar 2= Qlet. 5, k= 452 (The Korean Nu-
trition Society, 2010)= 19-494] 491 Aol thate] $]9] o 2]
7HA 2% 715 BE 71disk] fiRt 1Y A3 A EES
B SRR R 240 75750 mg, 919] - 700 mg
, 9] 7910 mgs, 259 45 3.5 g& AAlskeiTt. o9

(o]

i

Lo g B At FA7REo] ZE 95 100 g 1Y
WY T T2 5T 8ok B 262 44%, 2
2 62.9%, ZH5-2>20.3%, H-2 5%S YEFY Sict mhebA s
Ab B2 7o) e g0 AH e oJet 71 BAF B3k 2l
I 22 A9 AAE AL, 2t Ho A9 FAT Fre=of
Yoy S % oot

TR 7o o] 2AE 2402 Table 73 7HaL, all<pAl &<
So] E3PAEO] A9 5F0], miedllike] - 650], ZEAt
o] ¢ 8F0] FHE ] F 19%0] UL, Al L
So] Zpaky}l Wi Qllake] H- mE 650], ZE|lito] 9%

]

| 4=l & 2150 Ao, G4 2 glso] 2
Skt e QlARe] 79 5-650], EeQllAte] 6-9F0] T
ol & 17-21F0] T4t webA FA7N S o] 4 H A
HPARO = FATNE 01 0] 1 T AR ] F5F Soll whet
Aol 7k et

it RSOl e 0] Ak 2442 EE|dlAto] &
glellato] 36.0%= 71 E9kal, theoZ mi-Qllak(34.7%)
2 Z3}AK29.3%)9] <olglen, Fa AEMtogal 16:0
(17.8%), 18:1n-9 (19.8%), 18:2n-6 (9.4%) 2 22:6n-3 (15.8%)
TS AT oR, o] 52 AA AWARY] 62.8% % A 9] of
2 AAEIGAT 1AL 1% 75/ ArAte = del o
A U= 20:5n-39] A9t T4%E FAIY O] vlE: ofy

Table 6. Mineral content of sea rainbow trout Oncorhynchus mykiss compared to its fillet muscle and frame muscle of freshwater rainbow

trout (mg/100 g)
Mineral Sea rainbow trout Freshwater rainbow trout
S-FR-TY S-FI-TY! F-FR-JC F-FR-GC F-FR-PC S-FR-PT
Ca 33.2+0.5 33.1+0.2 32404 37.620.6 35.2+0.2 32.9+0.3
P 440.243.8 414.7+4.4 418.915.3 470.046.9 496.5+2.5 458.415.8
K 710.317.6 736.3+2.1 768.5+2.4 880.0+2.3 889.614.2 811.847.3
Fe 0.5+0.0 1.120.0 0.60.0 0.6+0.0 0.5+£0.0 1.0+0.0

Source, The Korean Nutrition Society (2010). 'This data were quoted from Kim et al. (2014).
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T3 At R st eu, 249ul= s Zolzt
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Table 7. Fatty acid content of sea rainbow trout Oncorhynchus mykiss compared to its fillet muscle and frame muscle of freshwater rainbow

trout (Area %)
) Sea rainbow trout Freshwater rainbow trout
Fatty acid
S-FR-TY S-FI-TY! F-FR-JC F-FR-GC F-FR-PC S-FR-PT
14:0 44 2.8 3.6 49 22 43
16:0 17.8 15.2 201 214 14.0 18.6
17:0 0.7 0.4 0.8 0.7 0.4 0.8
18:0 3.6 3.0 54 4.9 3.8 4.6
20:0 - 0.2 - - 0.0 0.2
24:0 2.8 1.4 1.9 1.9 1.8 24
Saturated 29.3 23.0 32.0 33.8 222 30.9
15:1n-5 0.3 0.2 0.4 0.4 0.2 0.4
16:1n-7 71 4.3 9.0 8.4 5.8 9.0
17:1n-7 0.5 0.3 0.6 0.7 0.3 0.7
18:1n-9 19.8 35.9 22.0 19.7 33.5 19.4
20:1n-9 3.8 3.3 3.6 1.0 24 0.9
22:1n-9 3.2 0.4 0.3 - 0.2 -
Monoenes 34.7 44 .4 35.9 30.2 424 304
18:2n-6 94 13.7 9.9 11.0 16.1 14.0
18:3n-6 0.3 0.3 0.3 - 0.3 -
18:3n-3 1.5 3.9 1.0 1.2 2.3 -
20:2n-6 0.5 0.5 0.5 0.6 0.6 0.6
20:3n-6 0.3 0.5 0.0 - 0.3 -
20:3n-3 0.8 0.2 1.2 1.5 1.5 1.6
20:4n-6 - 0.3 0.3 0.4 0.4 0.4
20:5n-3 74 3.9 5.0 59 5.9 5.8
22:6n-3 15.8 9.4 14.0 15.3 15.3 16.3
Polyenes 36.0 32.7 322 35.9 35.5 38.7

IThis data were quoted from Kim et al. (2014).
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