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This study compared the food quality of freshwater rainbow trout Oncorhynchus mykiss cultured (in Pyeongchang,
Pyeongtaek, Jecheon and Geochang) with that of imported salmon Oncorhynchus keta. The proximate composition
of the four types of rainbow trout was 74.4-75.7% moisture, 18.3-19.4% crude protein, 3.1-4.3% crude lipid, and
1.3-1.7% ash. There were slight differences in the proximate composition of the four types of rainbow trout. No sig-
nificant (P>0.05) differences were found in the red color and odor and taste intensities of the four types of rainbow
trout based on the Hunter a values, volatile basic nitrogen content, odor intensity using an electronic nose and taste
intensity using an electronic tongue. The crude protein, total amino acid, and mineral contents of rainbow trout cul-
tured in Pyeongtaek were superior or similar to those of the trout cultured in the other three places. The rainbow trout
cultured in Geochang had the highest hardness, at 858.5 g.
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Table 1. Brief information on salmon Oncorhynchus keta and rainbow trout Oncorhynchus mykiss used as samples in this experiment

. Scientific Body Origin-of
Fish name Length (cm) Weight (kg) place Sampled state Sample code
Salmon Oncorhynchus ) ) Imported H&G SN
keta (Norway)
44 12 Domestic Live RT-D-PC
’ (Pyeongchang)
41 1.1 poomestic Live RT-D-PT
Rainbow Oncorhynchus (Pyeongtaek)
trout mykiss Domestic .
43 1.1 (Jecheon) Live RT-D-JC
41 12 Domestic Live RT-D-GC

(Geochang)
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Table 2. Comparison and proximate composition and pH of rainbow trout Oncorhynchus mykiss cultured in different regions and imported

salmon Oncorhynchus keta

Sample Proximate composition (g/100 g)
code'’ Moisture Crude protein Crude lipid Ash PH
S-I-N 76.4+0.6 17.50.12 4.240.7% 1.240.12 6.39
RT-D-PC 74.4+0.72 19.4+0.0¢ 3.7+0.22 1.3£0.0% 6.74
RT-D-PT 75.741.8% 18.5+0.1¢ 3.1+0.6° 1.3£0.1% 6.59
RT-D-JC 74.4+0.22 18.9+0.1¢ 4.1£0.1° 1.4£0.1% 6.69
RT-D-GC 74.940.3° 18.3£0.1° 4.3£0.2° 1.7£0.2° 6.33

'Sample codes are the same as explained in Table 1.

“Different letters on the data indicate a significant difference at P<0.05.
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Fig. 1. Comparison of Hunter a value of rainbow trout Oncorhyn-
chus mykiss cultured in different regions and imported salmon
Oncorhynchus keta.

'Sample codes are the same as explained in Table 1.

Different letters on the data indicate a significant difference at
P<0.05.

SND: Not determined.
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Fig. 2. Comparison of volatile basic nitrogen (VBN) content and
odor intensity (OI) of rainbow trout Oncorhynchus mykiss cultured
in different regions and imported salmon Oncorhynchus keta.
ISample codes are the same as explained in Table 1.

Different letters on the data indicate a significant difference at
P<0.05.
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Fig. 3. Comparison of hardness of rainbow trout Oncorhynchus
mykiss cultured in different regions and imported salmon On-
corhynchus keta.

'Sample codes are the same as explained in Table 1.

Different letters on the data indicate a significant difference at
P<0.05.
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Table 3. Comparison of free free amino acid (FAA) and dipeptide (DP) contents (mg/100 g) of rainbow trout Oncorhynchus mykiss cultured

in different regions and imported salmon Oncorhynchus keta

Salmon Rainbow trout

FAA and DP

S-I-N' RT-D-PC RT-D-PT RT-D-JC RT-D-GC
Phosphoserine - 0.2(trace) -
Taurine 16.5(4.9) 52.4(11.6) 38.9(7.9) 29. 5(8 5) 38. 9(8 4)
Aspartic acid 1.3(0.4) 1.8(0.4) 2.4(0.5) 1(0.3) .6(0.3)
Threonine 3.9(1.1) 6.0(1.3) 10.1(2.0) 5.0(1.4) 6.8(1.5)
Serine 2.0(0.6) 3.5(0.8) 6.9(1.4) 4.9(1.4) 4.0(0.9)
Glutamic acid 9.5(2.8) 12.7(2.8) 15.7(3.2) 16.8(4.8) 5.5(1.2)
a-Aminoadipic acid 0.2(0.1) 0.4(0.1) 1.1(0.2) 0.4(0.1) 1(0.2)
Proline - 2.8(0.6) 7.9(1.6) - .7(0.4)
Glycine 5.7(1.7) 29.8(6.6) 37.7(7.6) 9.3(2.7) 25. 0(5 4)
Alanine 11.3(3.3) 40.8(9.0) 21.3(4.3) 13.2(3.8) 21.3(4.6)
a-Aminobutyric acid - - 0.2(trace) 0.4(0.1) 0.2(trace)
Valine 3.5(1.0) 4.7(1.0) 3.9(0.8) 3.5(1.0) 3.4(0.7)
Cysteine 0.2(trace) - - 0.2(0.1) -
Methionine 0.3(0.1) 1.0(0.2) 1.2(0.2) 0.2(0.1) 0.2(trace)
Cystathionine-1 - - 0.2(trace) 0.1(trace) -
Isoleucine 1.2(0.3) 2.8(0.6) 1.9(0.4) 2.0(0.6) 8(0.4)
Leucine 2.9(0.8) 4.2(0.9) 3.7(0.8) 2.9(0.8) 5(0.6)
Tyrosine 3.0(0.9) 2.8(0.6) 2.2(0.4) .6(0.5) 2.2(0.5)
B-Alanine 3.0(0.9) 6.2(1.4) 2.7(0.6) .9(0.6) 4(0.7)
Phenylalanine 2.1(0.6) 2.5(0.6) 2.1(0.4) .1(0.3) 4(0.3)
a-Aminoisobutyric acid - 0.5(0.1) 0.2(trace) - -
y-Aminobutyric acid 0.1(trace) 1.5(0.3) 0.6(0.1) 0.2(0.1) 1(0.2)
Ethanolamine - 0.3(0.1) 1.3(0.3) 0.2(0.1) 0.3(0.1)
Orinithine 0.1(trace) 0.7(0.2) 0.7(0.1) 0.4(0.1) 0.5(0.1)
Lysine 8.4(2.5) 15.0(3.3) 12.8(2.6) 11.6(3.3) 16.4(3.5)
1-Methylhistidine 5.1(1.5) 1.4(3.3) 3.6(0.7) 2.8(0.8) 0.3(0.1)
Histidine 10.0(3.0) 6.8(1.5) 18.3(3.7) 14.6(4.2) 44.4(9.6)
Anserine 247.1(73.0) 247.9(54.9) 292.4(59.1) 220.8(63.6) 271.4(58.8)
Carnosine - - - - 2.7(0.6)
Arginine 1.5(0.5) 2.7(0.6) 4.9(1.0) 2.2(0.6) 3.7(0.8)
Total 338.8(100.0) 451.4(99.8) 494.9(99.9) 346.9(99.9) 461.8(99.8)

'Sample codes are the same as explained in Table 1.

*Values in the parenthesis indicate (amino acid content/total content of FAA)x100

qlofol Bl3fo] 47|wAR 9 AAEATe] 5k T, ZAmAl]
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%H, anserine S &5 A4

SQJ4k glo]o] ulatod
FA 7o) 450] B St 240 BA o] ket
SolA PR ok 28 2] pH

ol 29 FIALSE 2L, EAJALA B Z4:0]0.9] A AL S

Qlal(Nabetani et al., 2012), taurine-> AJ %
i'ﬂ/\Eﬂi—J 54 o, G54t AL &
8, Ho] A7 oA goR Ber)
9] E}OH& A7 715(Lee et al., 1999)°] 9J
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Table 4. Comparison of taste value of rainbow trout Oncorhynchus mykiss cultured in different regions and imported salmon Oncorhynchus

keta

) ) Taste threshold Salmon Rainbow trout

Amino acid (mg/100 g)' S--N? RT-D-PC RT-D-PT RT-D-JC RT-D-GC

Aspartic acid 3 0.43 0.60 0.80 0.37 0.53
Threonine 260 0.02 0.02 0.04 0.02 0.03
Serine 150 0.01 0.02 0.05 0.03 0.03
Glutamic acid 5 1.90 2.54 3.14 3.36 1.10
Proline 300 0.00 0.01 0.03 0.00 0.01
Glycine 130 0.04 0.23 0.29 0.07 0.19
Alanine 60 0.19 0.68 0.36 0.22 0.36
Valine 140 0.03 0.03 0.03 0.03 0.02
Methionine 30 0.01 0.03 0.04 0.01 0.01
Isoleucine 90 0.01 0.03 0.02 0.02 0.02
Leucine 190 0.02 0.02 0.02 0.02 0.01
Phenylalanine 90 0.02 0.03 0.02 0.01 0.02
Lysine 50 0.17 0.30 0.26 0.23 0.33
Histidine 20 0.50 0.34 0.92 0.73 2.22
Arginine 50 0.03 0.05 0.10 0.04 0.07

Total - 3.38 4.95 6.10 5.16 494

'The data were quoted from Kato et al. (1989).
2Sample codes are the same as explained in Table 1.

a1 Qlokar sk glet

3+, Kato et al. (1989)2} Shin et al. (2008)-2 o5& 2+o] 7
S frejotu]icabe] ghgko] Hgsly] Kk gto] A2 11y
St taste valueo]| H]&|gkchal 2 378 v itk Kato et al. (1989)
o] AA|gE otk Tk ghe] & 2]+ aspartic acid”7} 3
mg/100 g &= 7P ekl th-2-© 2 glutamic acid (5 mg/100
g), histidine (20 mg/100 g) 2 methionine (30 mg/100 g) 5-2]
o] Qltt. of2let oA f-efofm|ieil FHF gho] JAE
B2 Ao]i} o] 5F9] total taste valueS A3 A} 2|74
0] 4%0] 4.94-6.10 P2 FYAF Ao 9] 338K b= ol ot
O] =7} ofzk Zyshel et A= Qlnk. e A, FANE0] 4%
9] taste value= 37| EAM0] 6.102.2 7} &=9)11, t}2o &
SHEAHS.16), FAEAH4.95) B AAEAK4.94)9] &0l%]
o} Aol o) 5%2 ghof| A|thehA F= vlA= 2 72
obu| e AR o] Faf 2] o o] A glo] HE7} glutamic acido] $)
11, 0|58 AAEARS: A 9]3HHH total taste value] Hl o]
AFE ARSI T2AL, Slofa} o] % AAHEAR Aol
£ AlJgithd w i 7hgto] Zrehe] et =4 = )t

2HH, Shin et al. (2008)- o] X B]Fo] 59| bl dfstod
H| 113} & Jlof| A ZH=-9] total taste value= 0] & H]Fro]
7247t 717 9 69701913, 015] Sl AR Ul AL £0
o] L= AR glutamic acid (F¢] 2 B]Fo] 9] taste value”} 2}

7} 3.85 W 4.240]95)0| QlTFal X gk v Qi whEba], <o
3} 0] 5%2] gk 2H59] ghoj v]sle] wrl wrout ke
Frabete]et 2= Qi) o]} o] g u]ste] Hojut o7
50 total taste value7} W2 212 ¢loft of 7.9 7 fr2]of
0] AR Ty geto| = o] F3kaFo] Mul o]4)o] anserine . &
AJElo] 9l oL, o] anserine@] Ttol gt x| 7} A A QA

Sourness
2.0

Saltiness Bitterness

Richness Astringency

=Qerm S_|_N

—8— RT-D-PC
«ee¥ees RT-D-PT
—e— RT-D-JC
Umami Aftertaste-A B RT-D-GC

Fig. 4. Comparison on taste intensity of rainbow trout Oncorhyn-
chus mykiss cultured in different regions and imported salmon
Oncorhynchus keta.
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Table 5. Comparison of total amino acid (TAA) contents of rainbow trout Oncorhynchus mykiss cultured in different regions and imported

salmon Oncorhynchus keta

(9/1009)
) ) Salmon Rainbow trout
Amino acid

S-I-N* RT-D-PC RT-D-PT RT-D-JC RT-D-GC
Aspartic acid 1.57(10.3) 1.85(9.9) 1.36(8.1) 1.61(8.9) 1.70(9.9)
Threonine? 0.83(5.4) 0.86(4.6) 0.71(4.2) 0.94(5.2) 0.80(4.7)
Serine 0.60(4.0) 0.73(3.9) 0.72(4.3) 0.89(4.9) 0.69(4.0)
Glutamic acid 2.25(14.7) 2.77(14.8) 2.09(12.4) 2.29(12.6) 2.44(14.1)
Proline 0.55(3.6) 1.20(6.4) 1.17(6.9) 1.14(6.3) 1.18(6.8)
Glycine 0.69(4.5) 0.93(5.0) 0.87(5.2) 0.70(3.9) 0.88(5.1)
Alanine 0.92(6.0) 1.16(6.2) 1.04(6.2) 0.89(4.9) 1.05(6.1)
Cysteine 0.19(1.2) 0.23(1.3) 0.97(5.8) 0.68(3.7) 0.16(0.9)
Valine? 0.97(6.3) 1.03(5.5) 0.83(4.9) 0.89(4.9) 0.94(5.5)
Methionine? 0.53(3.5) 0.74(3.9) 0.73(4.3) 1.00(5.5) 0.76(4.4)
Isoleucine? 0.81(5.3) 0.95(5.1) 0.86(5.1) 1.09(6.0) 0.87(5.0)
Leucine? 1.35(8.8) 1.60(8.6) 1.27(7.5) 1.34(7.4) 1.48(8.6)
Tyrosine 0.55(3.6) 0.62(3.3) 0.92(5.5) 0.62(3.5) 0.54(3.1)
Phenylalanine? 0.65(4.2) 0.76(4.0) 0.73(4.3) 0.75(4.2) 0.70(4.1)
Histidine? 0.45(2.9) 0.47(2.5) 0.42(2.5) 0.43(2.4) 0.49(2.9)
Lysine? 1.52(9.9) 1.74(9.3) 1.27(7.5) 1.45(8.0) 1.60(9.2)
Arginine? 0.90(5.9) 1.07(5.7) 0.91(5.4) 1.39(7.7) 0.97(5.6)

Total EAA? 8.01(52.3) 9.22(49.3) 7.73(45.8) 9.28(51.3) 8.61(49.9)
Total 15.33(100.1) 18.71(100.0) 16.87(100.1) 18.10(100.0) 17.25(100.0)

'Sample codes are the same as explained in Table 1.
’EAA : Essential amino acid.

3Vaules in the parenthesis indicate (amino acid content/TAA content)x100.

o} taste value® gH4to] |2 ¢¥ol7| wjFolat 24 =9}, uf
2ha], $-2) 701 2] glo]l anserine©] taste value® A== 7
$-gte] A=rh @A) yepd AR R ok & o A AgS o
ehf et =4k

YA o) 2L slo] A A G(HYE, B, 5
A 9 AE) S defgh BRG] 452 ghs MRk o 9f
3l 7F2uumami), 4l9k(sourness), #ik(saltness), 229H(bit-
terness) 9 %-2Uk(astringency)} ©]52] gto] Fof] A=
FoHFHASEe] $9kel richnesset H-25He] $914I aftertaste)
< /g vlasto] yehd A= Fig. 49} 2t Hayashi et al.
(2007)2 Al& 7hol| o]5 glofl it HlolEl7} 1.0 o]4F2] zto]
7} e A T o] 11 zfo| & AEst 4= Qlrkar s 45k
t}. o|e} e AMS A o] A H QLS uff Aojit o 7 5%
Zholl= AaES A Jsthd A|AJEE 629] Hhof| Qlo] o7} ¢l
k. 21211, o} o] F 5F7bof| Bl =914k ¢loj e} HA)
=AM} 737]54 7holl= o) 7} Qlgl oLy, U A] o] 25 7ho]|

L 9ke] Xpol 2 T 4 Goirt.

ool ddoj it of 7 5F-2 B2 f-2lotn| ikl taste value2}

22 55ta] Bae) A9 oha Aolvt gl ok, Atel = 24
et =e] 2] ZA 0] 7 Aol 7k QAR F 2] g3kt
3
P AFUE, A7|E, FHE QGRS Do 22
0] 453} S=AH(=2g0]) Qlofe} BE lofTt ol 7he]
OFS v BA o7 Zoju|lAl e By A sheF 9l %]

il

24 Al gieh. SR 7ol 45T 494 of 59} 2
ofe] Fobu] i At g A1 H1 S AL ATH= Table 5
o} BA7ho] 450 Fotu|iAke g4 X|ojo] TAG)
o] B 1750 SHEI T, FHFL 1687-18.71 ¢/100 go|
§ich. A7 o] 4% 7h] FotuliAk Fake oAl A|ofo] uf
2} 10.9%2] 207} Q19ieh. T, 4214t o] o] Fopu]i ke
SA7holet 2o 1750] BA LT, AL 1533 @100 g
I9iek. dlofat of5e] Fobulimit ke FA o] 450
29J4F lofol] Hl3te] 10.0-22.0% HINA] S ekeh EA &
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of] A glo] aspartic acid (% 1.85 g/100 g (9.9%), 7]
=:1.36 2/100 g (8.1%), 3= 1.61 g/100 g (8.9%), A=
1.70 g/100 g (9.9%))¢} glutamic acid (Fg%: 2.77 g/100 g
(14.8%), A7]%: 2,00 2/100 g (12.4%), Z=H=: 229 ¢/100 ¢
(12.6%), 3 2.44 ¢/100 g (14.1%)), leucine (Z+H=: 1.60
/100 g (8.6%), A71%: 127 g/100 g (7.5%), 24 %: 1.34
/100 g (7.4%), AAH=: 1.48 9/100 g (8.6%)) 2 lysine (7<)
=1 1.74 ¢/100 g (9.3%), A71%: 127 g/100 g (7.5%), 2H &
145 2/100 g (8.0%), A= 1.60 g/100 g (9.2%))7} 2-& 4%
.2 o] 20}4 9911, 4] ofe] THE o] ol ko] 2 A}
ol AR LTt B, 94 Qoj) Fofulire 7
A5 gl F8 ohu|ieAke B do]o) Fotuliette 7
ABIAL Q= FQ oAk o] aspartic acid (1.57 /100 g
(10.3%)), glutamic acid (2.25 g/100 g (14.7%)), leucine (1.35
/100 g (8.8%))%! lysine (1.52 g/100 g (9.9%))3 Z-& 450
& o] oA UL, o] kit 24 = AR A o] qlTt.

FA NGO 452 57 AlgE ofv] Akl lysine} threonine
(Kim et al.,, 2012) =2 3lekn 2408 o]FolA] glglaL,
4] | 2o] T Hho]7} QIR QLo oAt ol fokE
2 Aol7t glolek. Web, 3RS FH 08 ke Pelifet A
BES S S A Ee] A ool Aol £}
FolE Festol HAIsH: 49 A% FRA Al ol
ME]'—L— ‘&%Q Oh:]'

3+, tryptophang A| 2]t 9F2] 4=olu] Al shekil 24
o] W9l Fx 0] 40| Zh7k 7.73-9.28 ¢/100 go} 45.8-
51.3%9 AR, +=UAE Aozt ZH2F 8.01 g/100 g3} 52.3%
O, doji} o] 5F0] Al A9} ofFof TAgle] LFT}
9] Akg ZpA|skATE FA NSO 457 ofn|ieAl B
e SHEAH9.28 /100 g)>7F U EAH9.22 g/100 g)>FA =
AH8.61 2/100 g)>7 7| EAHT.73 g/100 g)°] 2202 o] & 710
20.1%9) Aol7k J5it. ol BRI ol 450) Bpobuliih
L 22914k glofo] n]sto] A7|mAbe Aofairtel B B

O

Table 6. Comparison of mineral contents of rainbow trout Oncorhynchus mykiss cultured in different regions and imported salmon On-
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o101 810l $5 95 T8 e doh 22306

2l 258.4 mg/100 go]2til 1
T ol vlste] 28 3w

o} o4 A|ejof 2
0] 331.1 mg/100 g&.2 7}4 =9kt
S4¥e] o] gict.

X]7H+°1 4

Kelp-q =4
— Tu

2

A o] BAGlo] FA o] 45 R o
Aol oJgk g 43 R Qg

PR 455 Pt oifte) 212 U e A
ble 67} e}, 44HE-S whefoll A A4l

=0 3}
U -

o] stz ¥

B2 70l 4%0] 307.9-
#d Ak 91017} 291.2 mg/100 g
Aol FAIol Ut Ao

ek w2, ¢
]7} glcka JJrr:rgo%
e Ay
AL, A

corhynchus keta
Mineral (mg/100 g)
Sample code’
Ca Fe P K
S-I-N 32.6+0.2%2 0.32+0.002 205.2+1.82 291.2+2.72
RT-D-PC 35.7+0.4¢ 1.10+0.00¢ 258.9+4.1¢ 324.8+2.7¢
RT-D-PT 35.240.3« 0.81+0.01° 255.1+2.9° 331.144.0¢
RT-D-JC 29.7+0.22 0.65+0.02° 244 .54 3° 307.9+4.6°
RT-D-GC 29.3+0.0? 0.67+0.01° 255.9+2.2° 316.4+4.3°

'Sample codes are the same as explained in Table 1.

“Different letters on the data indicate a significant difference at P<0.05.
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AL 017t 247F 32.6
¢ojat o] 7 559
UAF Aofof Hsto] Z-

RA o] 9175t



112 PASARI ozt - A

olat offF 559 A TRk FANEo] 4F0] 0.65-1.10
mg/100 g H 9013, = AF 017} 0.32 mg/100 g LrER
o] 27 Eo)7} FA R ol FAIGlo] =4t dofof vlEte]
L=Q4Th. 21, Shin et al. (2008) 3H5-2] Fol ® H[Fo] 3=
o] 4 gheFe Atw 2 Ayt 747 0.4 2 0.3 mg/100 gol 2kl Bl
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3HH, k=% F5t3]|(The Korean Nutrition Society, 2000)+=
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