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Comparison on the Food Quality Characteristics of Muscles from
Salmonids according to Species, Imported Country, and Separated Part

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

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

This study compared the food quality of salmonid fishes according to the species, country of origin, and separated
part, such as fillet and frame. The proximate composition of chum salmon from Norway (CS-N) was 74.4% moisture,
19.5% crude protein, 4.2% crude lipid, and 1.2% ash. These values were within roughly 1% for the other salmon spe-
cies. There was no significant difference (at P<0.05) in the Hunter a value of salmon muscle according to sepatated
parts. However, there was a significant difference (P<0.05) in Hunter a value of salmon muscle according to the
species and country of origin. There were significant differences in odor intensity and hardness of the salmon accord-
ing to the species. The major free amino acid in all of the salmon muscles was anserine, which ranged from 61.3 to
73.0%. The taste value was the highest for salmon imported from Alaska (CS-A), followed by pink salmon, CS-N,
and muscle separated from the frame (AS-C). In the taste value of all salmon muscles, the major amino acid was
glutamic acid. The total amino acid content of salmon muscles ranged from 18.36 to 19.64 g/100 g, and the major
amino acids were glutamic acid and aspartic acid. There were differences in the mineral contents, including Ca, P, K,
and Fe, and fatty acid composition of salmon muscle according to species.
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HithR o]5staL AgAsto] Altr|of WE R HEoles 2w
EA2 B9 0% 59| shtola, o5 i chum
salmon (Oncorhynchus keta), chinook salmon (Oncorhynchus
tschawytscha), coho salmon (Oncorhynchus kisutch), cherry
salmon (Oncorhynchus masou), pink salmon (Oncorhynchus
gorbuscha) Y sockeye salmon (Oncorhynchus nerka) 53}
o] of e, 2yetel A= chum salmonyt pink
salmono] F& o851 Qltk(Yonhapnews, 2014). E3t, A

L DR Agob] Akl lysine o] H53 ®ato] opet
eicosapentaenoic acid (EPA, 20:5n-3) ¥ docosahexaenoic
acid (DHA, 22:6n-3)2} BF--1 53} 22 17} 7|6/ AL=&
LS} AAE 9l ofu] At 55 FHTSEAL Qlof FoAlQl MRt
o ofufe} A%} 7] HORL ou|7} ¢lth(National Rural
Resources Development Institute, 2006). 12|11, ¢1oj+= H]F
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70 Al 2ok 2 7hgrol| g A-H(Heu et al., 2008), YA}
2HE z2eby o] 2e](Joo et al., 2000), & 7H4=E3f ol &
3} fish protein concentrates 2] £4) 7H41(Lee et al., 1998), <
2 ¥ protease inhibitor?] £2] W EX4(Kim et al., 2006)3}
e FAREO] AR o] gof W3t A Fol v UL, =9
oAM= T2 H o YA Y=o FF(Rodriguez et al., 2010)
¥ A (fillet) o Eefsteta] Hsto] dieh o B AR JFF
(Kong et al., 2008)2}+ 22 7h5-57 5 &4 H3lel 22 A+,
o] 71 EAF 7Y A 2ol 93t Listeria monocytogenes®] <]
A(Ye et al., 2008) 2 super-chilling & 4J+& H3H Erikson et
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o ¥t A 5ol A= HE Qlek sHAIEE, o] & AT 159
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(Salmo salar), 1]=+2] Alaskaof|A] 2= (round) A2 +=¢
3t pink salmon (Oncorhynchus gorbuscha, A% 79 cm, |5
7.0 k)2 chum salmon (Oncorhynchus keta, 4|7 68 cm, A%
6.2 kg)51} o] 350l 3t o] & Aol 359 AR F Atlantic
salmon-2 2013 12Yof] ARG A] AL A4 O =4O &2
L, Z12] 1, pink salmon¥} chum salmon= 20144 1| 73
AEe T 24 S Ao R R E QIR U AR &
HFSFAL, o5 WEIL(-25C)oll Asto] FaL Aol ARg-st
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S, o|F AL YA 359 Alae Y 2RY 2o+
S A BE Sk 2, o] & Aol 3% T, SUg U #
9 AlESHA R SAS vlasty| flsto] tiah= ARESE
chum salmon (Oncorhynchus keta, ‘=2 oo A H&G AFE]
2 4299 dlo]E]+= Kang et al. (2014)2] A& AR5

ool A AFgt AolF A= gt kA<l % H = Table
13} 2t

Uty

AT

Table 1. Brief information on salmonoid fishes used as samples in this experiment

Fish Scientific Body Origin-of Sampled Separated Sample
name Length (cm)  Weight (kg) -place state part of muscle code
Oncorhynchus Imported .
1 - - 2 _
Chum salmon Keta (Norway) H&G Fillet CS-N
Atlantic salmon  Salmo salar - - Impo.rted H&G Frame AS-C
(Chile)
Pink salmon Oncorhynchus 79 7.0 Imported Round Fillet PS-A
gorbuscha (Alaska)
Oncorhynchus Imported .
Chum salmon Keta 68 6.2 (Alaska) Round Fillet CS-A

'The data were quoted from Kang et al. (2014). 2H&G, Head and gutted.
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AP (Ministry of Social Welfare of Japan, 1960)2.&2 =43}
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Cosmos Electric Co. Ltd., Japan)=Z &350, WAj<] 7
Z(level)= YERY AT
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Aot} o] 7 T18-2] == Park and Lee (2005)7} 153 %
wo2 AAIshlct. 2, ol o} -2 QAT 2712 x 2em)s}
(3 mm)Z A& st o}-2- Rheometer (CR-100D, Sun scien-
tific Co., Japan)= 43|t} o] load cell (max)< 10 kg,
chart speed+= 60 mm/min, adapter®] 72 A2 (No. 9)= A4
A 5to] A A5k
Feloto|-4t 2 taste value

Selobuliedt RS 2457) Sfa A2 AR Qloft of
F % 2F 10 gofl 20% trichloroacetic acid (TCA) 30 mLE 7}
sto] FATH10E)skaL, A-8-(100 mL)gH 22 A 41E2](3,000
pm, 1023 th3 459 3 80 mLE Bojzu]o] #sh]
o, ool A FFE| ofH| 2E ARE-SE] TCA Al A 3742 33
HEESE 5 ofA] o] 5 5= Y lithium citrate buffer (pH 2.2)2
78825 mL)sto] A 25}GAT). oo Af ofm|ie4ho] FA412- T A
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macia Biotech, U.K.)Z A A5}t
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filter= o1} 9 7 £51{th. o]oj A Y7 2E-5 sodium
citrate buffer (pH 2.2)2 -85t &, 0]9] AL ofn| AR}
54 7](Biochrom 30, Amershame Parmacia Biotech, Eng-
land)= #A 9 AJ=Fstlt.
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Inc., USA)E £43}% .
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A o] 9] FF[chum salmon (CS-N)3} pink salmon (PS-A)],
%)= [Norway (CS-N)&} 1]=2] Alaska (CS-A)] & F-9][fil-
let2 R 2]t T(CS-N)T} frame O R EE £jet 14
(AS-O)]ell w2 $dof 2] Y-S £ Ai= Table
29}z, g 22 AR chum salmon @] YHHAE gHako o=
o] 74.4%, ZTH A 0] 19.5%, ZA%o] 4.2%, 3]5-0] 1.2%
=, ddt o} 7o) 3 Thil A 9HeH(20.0 £2.0%) W #= A1 E o
(3.0 +2.0%)2] ®1(Shin, 2000)° AL, -2 Al A2k
o] T o] glet. whebAl, chum salmon- A4 ¢1o]
7FE 0 2 FHE SuRt HAEoA AR EE 7
e T gt elo] 2 Ao whE gloh

o] FFH7E] ANbA R $HF2 chum salmon©] pink salmon
(550] 73.6%, Zrhl A o] 21.3%, ZA|H o] 3.1% U 3]&o]
1.2%)°]] H]sto] 2ot o] 79 vhoku, 2 2upo] 749 =5k
on, 73} 322 9 2o] 7}k YIUEH(P<0.05). L2 o] 5
Aol T 7ho] AubdE e Afol= 2% ool itk

¢olo] == 7Fo] YR S Norway4to| Alaska’t

S280] 74.2%, ZEhHo] 20.6%, Z2AHHo] 3.6% I ol
1.2%)°] v]sto] 2tz o] A9 wheky 7, A9t o]
o] 7-5-2] o] 7} JIATHP<0.05). EZE o5 == Fegh
o Zhe] UNdE o] Aol 1% elo| ek
Aole] F7tke] ARt ek fillet H50] frame T
| 19.

0] 73.1%, ZEh o] 19.9%, 24| Wo] 4.8% 4 3R

Table 2. Proximate composition and pH of salmonoid fishes as af-
fected by species, imported country and separated part

Proximate composition (g/100 g)

Salmon' - ) —
Moisture  Crude protein Crude lipid  Ash
CS-N2 74.4+0.6% 19.5+0.1¢ 4.2+0.7®® 1.2+0.12
AS-C 73.1£0.1° 19.9+0.1¢ 4.8+0.22  1.1£0.1°
PS-A 73.610.5%® 21.3£0.12 3.1£0.1¢  1.20.12
CS-A 74.2+0.7° 20.6+0.1° 3.620.4> 1.2+0.0°

ISample codes are the same as explained in Table 1. 2The data were
quoted from Kang et al. (2014). 3Different letters on the data indi-
cate a significant difference at P<0.05.



QolF 289 5%

L1%)e]] H]3te] 43
U, 71ek 20 A8

591 7E A4 AR

7:1 (] L.-_ohr _7,\_1:]—314%1_4 7:1_0r ;Lg,\
9 o] 7} GL9IERP<0.05). B ]S Ao ]
sheko] atol = 1% We]o]gic.

NES

Qofe] F7, +UF L Lelo] M2 clof 252] Mg
8 220 2 Hunter a valueS Z7%3+ 23= Fig. 13} 2t}
Chum salmon (CS-N)2] Hunter a value+= 18.8°]|$it}. $10]9]
Z57F2] Hunter a value+= chum salmon®] pink salmon (12.6)
ofl vlato] WA Fol MAH LR gk AU Uehiri
e Qi) dojQ] 4=)=+7F2] Hunter a value:= NorwayAHo|
Alaska’te] 14.60] Blsto] HA o} 2to] 7k QIGiTh. o] £
2]7F2] Hunter a value+= fillet £5-0] frame 5-2] 19.40]| H]
Shof 2L O, 95% o] <ol A= Akl 7} LSl ool 4
HN2RE dolf T A= Ao FFL} =l wt
£ Aol AR E o, Folof| mhE 2tol= QI = A] gFgtrt.
o]|e} Zro] ol 59 AM =7} Aol 7| TF A Y=ol
w2 2fol= Ho] A, A4 8 5ol o3t Afo| wfizo]2t
e Qi
‘AR

P71 0L THE of5e] M Asjel Bl e,
trimethylamine (TMA), dimethylamine (DMA) 5-2] Aj4]©.
- ST =L, o5 S S A wkv = 57t
SHA Hthar & A Qth(Park et al., 1995). 12|11, AR H =
Fakspr] olah A Ba BAL PAIske] 1 4w S ek
HH| 2 PAZFSARY ool A= ARt c 2 vy A s &
&3}17] 9J5to] AHa5HT QYrHKim et al. 2014).

ol droll A Aojo] FF, U= B Flof wE Ao
280 WS vag BH 0w FAE7IAA S A%
FE Zgot WA =S v wgt 2= Fig. 29 2t Chum

CS-N?
©
8
8 As-C
()
g
& PS-A
n

CS-A

0 5 10 15 20 25 30
a value

Fig. 1. Hunter a value of salmonoid fishes as affected by species,
imported country and separated part.

ISample codes are the same as explained in Table 1. 2The data were
quoted from Kang et al. (2014). 3Different letters on the data indi-
cate a significant difference at P<0.05.
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Fig. 2. Volatile basic nitrogen (VBN) content, volatile component
intensity (VCIl) of salmonoid fishes as affected by species, import-
ed country and separated part.

ISample codes are the same as explained in Table 1. 2The data were
quoted from Kang et al. (2014). 3Different letters on the data indi-
cate a significant difference at P<0.05.
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ISample codes are the same as explained in Table 1. ?The data were
quoted from Kang et al. (2014). 3Different letters on the data indi-
cate a significant difference at P<0.05.
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A, A 0] 72| =] =0 u}-2 taste valuet= total value®} glutam-
ic acid?] taste value7} Norway4to] Alaska’to] H|glo] H5F=
o} Norway4to] Alaskaste]] v|ato] A gto] 739} 7H2gt
O] =7} dste| et =4 Ak

AoF72] K L|719] total taste value+ fillet £3-0] frame -
5ol H|sto] oFt &8k, ghof| FakE A= 8 fefopr]
A S 59 7l Aol 7t gll e, o]=9] taste value
+ fillet T+5-0] v]=7 frame -0 H|gko] o} 2tol7} 913l
o} webA, AojFo] Fejof whE taste valuet= total value2}t
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Table 3. Free amino acid (FAA) content (mg/100 g) of salmonoid fishes as affected by species, imported country and separated part

EAA Salmon’
CS-N? PS-A CS-A
Taurine 16.5 (4.9)° 10.0 (3.6) 38.1(6.0) 70.9 (10.2)
Aspartic acid 1.3(0.4) 2.8 (1.0) 4.3 (0.7) 8.2(1.2)
Hydroxyproline - 4.1(0.6) -
Threonine 39(1.1) 47 (1.7) 9.0(1.4) 1.8 (1.7)
Serine 2.0(0.6) 4.4 (1.6) 10.2 (1.6) 12.9 (1.8)
Glutamic acid 9.5(2.8) 6.4 (2.3) 10.2 (1.6) 30.6 (4.4)
a-Aminoadipic acid 0.2(0.1) 0.5(0.2) - 0.9(0.1)
Proline - 1.2 (0.4) 24 (0.4) 45(0.7)
Glycine 57(1.7) 51(1.8) 14.0 (2.2) 12.4 (1.8)
Alanine 11.3 (3.3) 12.7 (4.6) 272 (4.3) 35.3(5.1)
a-Aminobutyric acid - 0.1 (0.0) 0.5(0.1) 0.5(0.1)
Valine 3.5(1.0) 4.4 (1.6) 9.4 (1.5) 1.6 (1.7)
Cysteine 0.2 (0.0) - 0.1 (0.0)
Methionine 0.3(0.1) 0.3(0.1) 3.7 (0.6) 2.8(04)
Cystathionine-1 - 0.3 (0.0) 0.2 (0.0)
Isoleucine 1.2(0.3) 1.7 (0.6) 3.9(0.6) 5.6 (0.8)
Leucine 29(0.8) 4.0(1.5) 8.9(1.4) 11.1(1.6)
Tyrosine 3.0(0.9) 2.8 (1.0) 6.0 (0.9) 7.3(1.0)
B-Alanine 3.0(0.9) 1.5(0.5) 1.3(0.2) 0.6 (0.1)
Phenylalanine 2.1(0.6) 29(1.1) 6.0 (0.9) 7.8(1.1)
a-Aminoisobutyric acid - - 0.2 (0.0)
y-Aminobutyric acid 0.1 (0.0) - 0.6 (0.1)
Ethanolamine - 0.5(0.2) 1.7 (0.3) 2.3(0.3)
Hydroxylysine - 1.9(0.3) 0.1 (0.0)
Ornithine 0.1(0.0) 0.3(0.0) 0.7 (0.1)
Lysine 8.4 (2.5) 53(1.9) 13.7 (2.2) 17.3 (2.5)
1-Methylhistidine 5.1(1.5) 2.2(0.8) 1.0 (0.2) 0.2 (0.0)
Histidine 10.0 (3.0) 46(1.7) 8.3(1.3) 74(1.1)
Anserine 247.1 (73.0) 196.6 (71.0) 446.6 (70.0) 427.9 (61.3)
Arginine 1.5(0.5) 2.0(0.7) 4.7 (0.7) 6.0 (0.9)
Total 338.9 (100.0) 276.7 (99.9) 637.7 (100.0) 697.8 (100.1)

ISample codes are the same as explained in Table 1. ?The data were quoted from Kang et al. (2014). 3The values in parentheses indicate [(g

of amino acid/100 g of total amino acid)]*100.

glutamic acid®] taste value”} fillet -5-¢| frame +-5-°] H|35}
of o} fillet %] frame 5] ¥[3ko] 714 ure] o} 7+
25te] 757} Astele} 24

Sh, Shin et al. (2008)2> Fo] 9 H]Fo] ZH52] ghof| s}
o] Hlwsh= dA-tollA 2H9] total taste value= Ho|4<] 74
- 7.17, Blgo]7-9] A5 6.970]%14L, 0|59 gt FaF&
A= F8 ot AR glutamic acid (Fo] W H|Fo] 2] taste
value7} 217} 3.85 W 4.240]%1L)0]icha H 113t uf g}, up

kA, Aol 7 459] Bk 2= grof H]ste] chum salmony}t
pink salmon®] 7-- F-9]of] ¥Aglo] Aste]et A= oL,
Alaskaol| 4] =% chum salmon®] 79~ zlste] et 24 =[q]
o} g, AolFE9 Fejobu] At F3Eke] A HlEo] an-
serine® 2 LA E|o] 9131, o] anserine®] HA| 7} A& A QA &
o taste value= $HiH=| 2] QFdth= AP S el of AR &
o} 7-2] ghofl thgt e dA Yept Al Hrh= & B g A
o8 FHH
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Table 4. Taste value of salmonoid fishes as affected by species, imported country and separated part

Amino acid Taste threshold Salmon'

(mg/100 g) CS-N2 AS-C PS-A CS-A

Aspartic acid 3 0.43 0.93 1.43 2.73
Threonine 260 0.02 0.02 0.03 0.05
Serine 150 0.01 0.03 0.07 0.09
Glutamic acid 5 1.90 1.28 2.04 6.12
Proline 300 trace trace 0.01 0.02
Glycine 130 0.04 0.04 0.11 0.10
Alanine 60 0.19 0.21 0.45 0.59
Valine 140 0.03 0.03 0.07 0.08
Methionine 30 0.01 0.01 0.12 0.09
Isoleucine 90 0.01 0.02 0.04 0.06
Leucine 190 0.02 0.02 0.05 0.06
Phenylalanine 90 0.02 0.03 0.07 0.09
Lysine 50 0.17 0.11 0.27 0.35
Histidine 20 0.50 0.23 0.42 0.37
Arginine 50 0.03 0.04 0.09 0.12
Total - 3.38 3.00 5.27 10.92

'Sample codes are the same as explained in Table 1. *The data were quoted from Kang et al. (2014).

Aol F5F, = E Fejo) whE dol £59]
|we HH o7 Fofu|lAke] Sl =4S &
Table 59, #7141 9] gef& EA5t 4
AHFAke] 2448 B35 A3k Table 73 At
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¥ 2L, tryptophan AHESE o] 5 4] 23ttt Chum
salmon (CS-N)2] Foju| Ak Fskako] 74-9- 18.39 g/100
golal, 2 o] ieiK8% ©]4he] 74 aspartic acid
(1.88 g/100 g, 10.2%), glutamic acid (2.70 g/100 g, 14.7%),
leucine 91.62 /100 g, 8.8%) X lysine (1.82 g/100 g, 9.9%)
I} 22 4%0| 1tk Pink salmon (PS-A), AlaskaAF (CS-A) 2
frame T15(AS-C)2] Fotn| Ak F3e2] 7% 717+ 19.64
/100 g, 19.24 g/100 g 2 18.36 g/100 g0] Gl 1L, =2 S-2]ojv]
1=AFe] 79 ML aspartic acid [212} 1.69 g/100 g (8.6%), 1.57
2/100 g (8.2%) & 1.47 g/100 g (8.0%)]%} glutamic acid [Z}2}
232 2/100 g (11.8%), 2.42 g/100 g (12.6%) 2 2.11 g/100 g
(11.5%)'s-01 9 .m, frame <-5-9] 74~ ©|= o] 0|l = lysine
[1.62 g/100 g (8.8%)]°] T ZZH 3t}

o9} -2 Avfz e Adojo] FFIEY] Fobn] etk Chum
salmon®| Pink salmon®] B|5}o] &3eko] AL 6.4%7F 2k
i, o5& ke 8 obr|leAl F7-2 79 2% (leucined}
lysine)o] o Boko.0, 0|5 sheFe] 2.9 W ot} me,

AolFo] FFoll W Fofn|Ake] £44-2 to]7t Q) SiTh o
o] 79] = =7te] Fotu| a4k NorwayAko] Alaskatol] H]
sho] SO - 4.4%7F U0, T8 FEjohu| At SR
73%- 2% (leucine} lysine)o] T Wekom, o] 59 ghefo] &
ESITh whEbA], ol 7o ol=ol whE Fobn]Ake] 54
Zpol 7k QLS. oo FeTte] Fopn| ik fillet TH=-0]
frame <50 Hato] F9=F] 49 1.6%7} 9kaL, 8.0ty
k570 49 15 (leucine)o] ko] 7 Q11 0.1, o] 5 <]
73%- B Wo] =kt whehA, ol o] el uhE Fotu]
4He] A& 2o 7} §lof, AolFo] F-9lof whet G kol glof ot
4> 2pol 7t gl o gfet A = Qi

S, 4% 21019 tryptophans A|€|gt 9F-9] o] Al
9] &3k 0]9] A2 Chum salmon (CS-N)9| 3¢ 212}
9.61 g/100 g ¥ 52.2%, Pink salmon (PS-A)2] A9 2+2} 9.96
/100 g 2 50.9%, AlaskarH(CS-A)2] 7% 7+7+9.76 ¢/100 g
9 50.7%, 18] 1L, frame T-2-(AS-C)2] -9 2+ 9.48 /100
g ¥ 51.4%0] 3t webA], AolF9o| Fapofm| il - g
22 719] 739 Chum salmon®] Pink salmonof H]5}¢] 3.5%
7 S¥AL, )l 74| 79 Norway4to] Alaskasto]] v]sto]
1.5%7} ok om, K9] 710] 79 fillet T-5-0] frame 5] H]
sho] FokeFo] 1.4%7F =94t o] 5 459 A= dols9 4
ofu| Al 2442 FFoll TAglo] BF XA ofv|ieite] Ayt
o] 2AJsto], f-EluEt RlEo] AolE 3] HH k=
AL JoFA o & ofu|7} Qlrka A Qich 18] aL, o] & Ao
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Table 5. Total amino acid (TAA) content of salmonoid fishes as affected by species, imported country and separated part
(g/100 g)
. . Salmon’
Amino acid
CS-N? AS-C PS-A CS-A

Aspartic acid 1.88 (10.2)* 1.47 (8.0) 1.69 (8.6) 1.57 (8.2)
Threonine? 1.00 (5.4) 0.74 (4.0) 0.84 (4.3) 1.13(5.9)
Serine 0.72 (3.9) 0.90 (4.9) 0.97 (4.9) 0.99 (5.1)
Glutamic acid 2.70 (14.7) 211 (11.5) 2.32 (11.8) 242 (12.6)
Proline 0.66 (3.6) 1.23 (6.7) 1.33(6.8) 1.28 (6.7)
Glycine 0.83 (4.5) 0.69 (3.7) 0.80 (4.1) 0.80 (4.2)
Alanine 1.10 (6.0) 1.05 (5.7) 1.09 (5.5) 0.92 (4.8)
Cysteine 0.23 (1.3) 0.46 (2.5) 0.44 (2.2) 0.53 (2.8)
Valine? 1.16 (6.3) 1.11 (6.0) 1.11(5.7) 0.91 (4.7)
Methionine? 0.64 (3.5) 0.72 (3.9) 0.71(3.6) 0.79 (4.1)
Isoleucine? 0.97 (5.3) 1.03 (5.6) 1.17 (6.0) 1.14 (5.9)
Leucine? 1.62 (8.8) 1.31(7.1) 1.37 (7.0) 1.32 (6.9)
Tyrosine 0.66 (3.6) 0.97 (5.3) 1.04 (5.3) 0.97 (5.0)
Phenylalanine? 0.78 (4.2) 0.79 (4.3) 0.94 (4.8) 0.98 (5.1)
Histidine? 0.54 (2.9) 0.74 (4.0) 0.84 (4.3) 0.77 (4.0)
Lysine? 1.82(9.9) 1.62 (8.8) 1.53 (7.8) 1.37 (7.1)
Arginine? 1.08 (5.9) 142 (7.7) 1.45 (7.4) 1.35(7.0)

Total EAA? 9.61(52.2) 9.48 (51.4) 9.96 (50.9) 9.76 (50.7)

Total® 18.39 (100.0) 18.36 (99.7) 19.64 (100.1) 19.24 (100.1)

'Sample codes are the same as explained in Table 1. ?2EAA, Essential amino acid. *The data were quoted from Kang et al. (2014). *Vaule in

the parenthesis indicates (amino acid content/TAA content) x 100.

Table 6. Mineral content of salmonoid fishes as affected by spe-
cies, imported country and separated part

(mg/100 g)
) Salmon'’
Mineral
CS-N? AS-C PS-A CS-A

Ca 32.6£0.2%° 29.9+0.3°  34.7£0.2¢  30.9+0.3°
P 205.2+1.87 308.8+3.5¢ 234.8+1.7° 294.6+5.5¢
K 291.2+42.78  404.0£3.0° 336.4+2.2° 421.6+1.5¢
Fe 0.32+0.0° 0.66+£0.0°  0.71+£0.0°  1.38+0.0°

Source: The Korean Nutrition Society (2010). !Sample codes are
the same as explained in Table 1. *The data were quoted from
Kang et al. (2014). *Different letters on the data indicate a signifi-
cant difference at P<0.05.

429] I o] At 2= o] 71 e 712 methionine T
= histidine©] 1t}

253 A8k ofu| 1=ARl lysine} threonine (Kang et al., 2014)
o] gkt 242 Chum salmon (CS-N)2| 745 242+ 1.82
/100 g (9.9%) 2 1.00 g/100 g (5.4%), Pink salmon (PS-A)<]
70 7171 1.53 g/100 g (7.8%) 2 0.84 g/100 g (4.3%), Alaska

AHCS-A)®] 7S 27t 1.37 ¢/100 g (7.1%) 2 1.13 /100 g
(5.9%), 712) 31, frame -8(AS-C)2] A< 217} 1.62 ¢/100 g
(8.8%) % 0.74 g/100 g (4.0%) ©| Aet. wh2bA, & ARl A Al
B2 AR 4F9 dol= SRl TAgle] B FFE T4
© 2 st LUt AFES AR % ARl AlFll
A A& st HH otz AF G HF 2 HollA o]
7F QekaL SekE| 1AL, 0] 59] A 4= Chum salmon©] TH <1
of Histel ppstekst Bl
1010} 55, 4915 B 390l W2 glo] 80| 274 e}
o 492 A7H= th 2, Chum salmon (CS-N)2] 7]2
SRS ZH 9] 74-9-32.6 mg/100 g, 219] 73-%- 205.2 mg/100g,
7r20] 7.9 291.2 mg/100g, al 1, H9] 72 032 mg/100 g
01041:} o:]o1_n__4 71— %, o] 7 u_l xJ_/] 61—301:% Pink salmon
(PS-A)°] A0 7}7+34.7, 234, 8 336.4 2 0.7 mg/100 g, Alas-
w(cs A)9] 7309, 294.6, 421.6 2 1.4 mg/100 g, 12|
1, frame T-(AS-C)2] A< 747+ 29.9, 308.8, 404.0 L 0.7
mg/100 go] A},
olo} 2re ATHRE clojo] £, 4915 W 29 qhe| 2
714 &5F2 chum salmon®] pink salmon®f H]3}o], Norway
Ato| Alaskaite] v|3}to], 18] 11, fillet 25-0] frame <1-5-0]| H]
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Table 7. Fatty acid content of salmon muscles as affected by species, imported country and separated part

(Area %)
) Salmon’ ) Salmon
Fatty acid Fatty acid
CS-N2? AS-N PS-A CS-A CS-N AS-N PS-A CS-A
14:0 - 27 1.9 51 20:1n-9 4.2 45 22 8.5
15:0 0.1 0.1 0.1 22:1n-9 0.7 0.7 0.2 3.0
16:0 8.6 10.0 13.8 13.1 Monoenes 54.3 51.5 33.1 41.0
17:0 - - 0.3 1.1 18:2n-6 17.6 14.9 31.3 3.2
18:0 23 24 4.3 3.3 18:3n-6 0.3 - 0.6 0.3
20:0 0.3 - 0.2 0.1 18:3n-3 6.0 55 3.0 1.7
22:0 0.2 0.3 - 20:2n-6 0.9 1.2 1.5 0.5
24:0 1.2 1.7 1.8 3.1 20:3n-6 0.3 0.6 0.2
Saturated 12.7 16.8 22.7 25.9 20:3n-3 0.4 0.5 0.2 0.2
15:1n-5 - - - 0.5 20:4n-6 0.2 - 0.5 0.7
16:1n-7 24 3.0 3.7 56 20:5n-3 29 43 3.7 9.5
17:1n-7 0.2 - 0.3 0.6 22:6n-3 4.2 5.3 29 16.7
18:1n-9 46.8 43.3 26.7 22.8 Polyenes 32.8 31.7 74.5 33.0

'Sample codes are the same as explained in Table 1. *The data were quoted from Kang et al. (2014).

sfo] Wi 24r2) 79 ulnl g RN B Wetort v
A 5717991 01, 2 9 Ao] 4.9 sispch uebd), dojgo) 3
glofl me 7] 0] BALL 24 ASITITHA Sheldt xjol7t
191t

2HH, Shin et al. (2008) 9] gol B Hlo] 59 Z
shFe 717 143 9 15.0 mg/100 g, 25 $F2 2421 230.6 2
258.4mg/100 g, 12|71, A FFES 747 0.4 2 0.3 mg/100 g©]
2pal 2 gk v gl

o9} 22 Aol 451 Mu 239 FU1E Tl gt A
2HE AojFe SRl BAlo] Tol W HgFo] Riro] H]
skof 771221 Mol A= om] 7} Qlekar wekE Sl

3+, 3k F8t3]|(The Korean Nutrition Society, 2010)+=
19-49A] 4391 /ol thste] 919] ofe] 71| 17 715 adtE
718tz 91eh 19 A5 Ao 2 2o 49 750 mg, ¢19]
739700 mgZ, 9] 7% 10 mgS, nF1u|9] 7% 340-350
mg HeE A5G o] Z2 AR E BT = o] 45 100
g2 1 dgFol -85k 49 22 4.0-4.6% 9, &
29.3-44.1% 9], ZE-2 85.6-124.0% 9], H-& 3.0-14.0%
HEE UERH Aet wheba, Aofof Froll TAIgle] 45 Ao
o) Al ofgt 771 B avbe B Qla AEo] AL <l
BE AL, At Ao AL FAS A= oot 23] oF
%t

Chum salmon (CS-N)&] AJ5MAF 2442 W 1-QllAko] 54.3% 2
7P =9kal, TR0 2 Z2|llAk(32.8%) H Z3HK12.7%)2
ol om, =8 AHFALS 2= 16:0 (8.6%), 18:1n-9 (46.8%)
418206 (17.6%) 0 2, o] 5.2 A% AHAk] 73.0%E 244
kAt 18] 37, chum salmon (CS-N)2] 2|WhAE 24 = A7

N

15782 QIPHEAL Q)= T 324 Q1 AHHARR] 20:5n-32F 22:6n-3

Z¥Z} 2,99} 4.2%E WEFY Q1T Pink salmon (PS-A), Alaska
(CS-A) % frame T5(AS-C)9] A4t 242 25t 2}
F22.7,25.9 9 16.8%, Hi=ollAto] ZFzF 331, 41.0 9 51.5%,
Zgjallito] 74744 .3, 33.0 2 31.7%5 LERY QL) 18] Al o]
E 9dojR7o 2 AHMES pink salmon (PS-A) W frame -
L(AS-C)9] A9 BE 16:0 (22} 13.8 2 10.0%), 18:1n-9 (
717} 26.7 9 43.3%) 2 18:2n-6 (242} 31.3 2 14.9%)0]31..
L}, AlaskaAHCS-A)9] 7% 16:0 (13.1%), 18:1n-9 (22.8%),
20:5n-3 (9.5%) @ 22:6n-3 (16.7%)°] it}
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