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Abstract

To expand the use of rainbow trout, the preparation of canned rainbow trout was conducted and the
characteristics were also examined. Canned boiled rainbow trout was low in moisture, while high in lipid
and ash compared to commercial canned salmon. There was no difference in the protein content between two
kinds of canned fish. The contents of free amino acid and total amino acid of canned boiled rainbow trout
were 330.9 mg/100 g and 182 g/100 g, respectively, and the major amino acids were glutamic acid (68.6 mg/100
g) and anserine (124.1 mg/100 g) in free amino acid and glutamic acid (18.0%), aspartic acid (8.6%), lysine
(8.4%) and leucine (8.9%) in total amino acid. The mineral contents of canned boiled rainbow trout were 123.3
mg/100 g for potassium, 271.3 mg/100 g for calcium, 40.3 mg/100 g for magnesium, 2.4 mg/100 g for ferrous
and 244.3 mg/100 g for phosphorus. The fatty acid composition of canned boiled rainbow trout was the highest
(43.7%) in polyenoic acid, followed by monoenoic acid (28.8%) and saturated acid (27.5%) and their main fatty

acids were 16:0 (18.4%), 18:1n-9 (20.6%), 18:2n-6 (17.3%) and 22:6n-3 (12.7%), respectively.
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Table 1. Chemical components of canned boiled rainbow
trout and canned boiled salmon

Raw Canned foods
Components rainbow Rainbow Sal 1>

trout trout aimon
Moisture (g/100 g) 781+01% 715102 755+02°

Crude protein (g/100 g) 17.120.0° 182=+0.1° 185%0.1°
Crude lipid (g/100 g) 33%+02° 31+01* 27+02°
Crude ash (g/100 g) 08+01° 45+01*° 27+00°
VBN (mg/100 g) 9.8+01° 18.1x02° 25240.1°
pH - 6.89+0.01 6.72+001
Salinity (%) 02%01° 06%01* 04+0.1°
Yield (%) - 312 -

Ex-N (mg/100 g) 082+24° 2208+43 321.0+16°

A7kt o] 29 A% o
Bt AL FFE Fol T2
mg/100 g2 2 Y E £01(98 mg/100 g)oll v]ste] AFds]
7Vsldedl, ol At3A & Er]v| € ol (trimethylamine)
2 grrele} 2 A °37]'£ o] A= G7] wfiol
g} Azt sk w3 S0 B2 UV AL e
Selviet At Ee] A & %Ur vl &o] &4 243t
Re Al o] FxFe] Aiddrd A §EH25.2 mg/100
@3} 7] o)z} glof, 2d Al Ee] FAHES Ak
Al F9 shial vl Ak AR 2oiR] 274 G2
et AZEr) dE @ gal AL FFE o] T4
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AR A4 2782 mg/100 g)ell Bl3te] dx9] g g5
Flog Z71E sl o), i Ase] A9 A YR
Aste] AA 2 spdsta el AAS 7] el
AZr=ieh, ey dE 2 i AL e Fo] F&
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3] dotrh Fo] T2 $E2 31.2%lrt
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Table 2. Hunter color value of canned boiled rainbow trout
and canned boiled salmon

Colors Raw Canned foods
rainbow trout Rainbow trout Salmon®
L 49.0+0.83% 54,140.1° 63.4%0.3
a 185+1.06° 8.1+06° 52+0.1°
b 19.8+0.39° 16.1%0.5° 16.6%0.1°
AE 539+1.95" 438+08" 37502

UCommercial canned salmon.
?Means with different letters within the same row are sig—
nificantly different (p<0.05).

YCommercial canned salmon.
“Means with different letters within the same row are sig—
nificantly different (p<0.05).
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Table 3. Free amino acid contents of canned boiled rainbow
trout and canned boiled salmon (mg/100 g)

Raw rainbow Materials of canned foods

Colulat - a4 - SR04 - Gl

SR - FEA - AAS

Table 4. Taste value of canned boiled rainbow trout and
canned boiled salmon

Canned foods

Amino acid T(aSte /;}(;ges};?)ld raliznai)vgw Rainbow 2
mg g trout trout Salmon

Aspartic acid 3 1.77 0.63 0.37
Threonine 260 0.03 0.02 0.04
Serine 150 0.06 0.03 0.04
Glutamic acid 5 24.52 13.72 21.36
Proline 300 0.01 0.01 0.01
Glycine 130 0.13 0.09 0.13
Alanine 60 0.49 0.33 0.51
Valine 140 0.08 0.04 0.03
Methionine 30 0.25 0.08 0.07
Isoleucine 90 0.07 0.05 0.04
Leucine 190 0.06 0.04 0.02
Phenylalanine 90 0.09 0.09 0.03
Lysine 20 0.84 0.60 0.99
Histidine 50 0.41 0.25 0.70
Arginine 50 0.17 0.08 0.09
Total 28.98 16.06 24.43

YThe data were quoted from Kato et al. (10).
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. <13
Amino acid trout Rainbow trout Salmon”
Phosphoserine 23027 - 3.1 (05)
Taurine 314 (6.2) 21.3 (6.5) 6.8 (1.1)
PEA 104 (2.0) 55 (1.7 36.2 (6.1)
Aspartic acid 53(1.0) 1.9 (0.6) 1.1 (0.2)
Threonine 6.8 (1.3) 43(1.3) 9.7(1.6)
Serine 8.6 (1.7) 3811 6.6 (1.1)
Glutamic acid 122.6 (24.2) 68.6 (20.7) 106.8 (17.9)
Proline 4.4 (0.9 1.6 (0.5) 3.1(05)
Glycine 16.7 (3.3) 11.6 (3.5) 16.7 (2.8)
Alanine 29.3 (5.8) 19.7 (6.0) 305 (5.1)
Valine 11.4 (2.2) 5.4 (1.6) 4.6 (0.8)
Methionine 7.4 (1.5) 2.3 (0.7 2.2 (0.4)
Isoleucine 6.3 (1.3) 4.2(1.3) 3.4 (0.6)
Leucine 11.6 (2.3) 76 (2.3) 3.8(0.6)
Tyrosine 8.3(1.6) 6.0 (1.8) 5.4 (0.9)
B-Alanine 47 (0.9) 2.4 (0.7 -
Phenylalanine 83(1.6) 8.5(2.6) 3.0(0.5)
Homocystine 1.7 (0.3) - -
y —AIA 1.4 (0.3) - -
Ethanolamine 1.4 (0.3) 1.1 (0.3) -
Ornithine 1.1 (0.2) 1.0 (0.3) -
Lysine 16.8 (3.4) 12.0 (3.6) 19.7 (3.3)
1-MH 6.9 (1.4) 1.5 (0.4) -
Histidine 20.6 (4.1) 12.3 (3.7 35.2 (5.9)
Anserine 149.7 (29.5) 124.1 (37.5) 289.3 (48.4)
Carnosine 3.6 (0.7 - 5.5 (0.9)
Arginine 8.6 (1.8) 42 (1.3) 4.6 (0.8)
Total 507.6 (100.0) 330.9 (100.0)  597.3 (100.0)

YCommercial canned salmon.

2The values in parentheses indicate the percentage of each
amino acid content to free amino content.

YpEA: phosphoethanolamine, ¥ ~AIA: 7y —aminoisobutric acid,
1-MH: 1-methylhistidine.
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Table 5. Total amino acid and mineral contents of canned

boiled rainbow trout and canned boiled salmon
(mg/100 g)

Canned foods

Raw rainbow

T AFA 4

Components trout Rainbow trout Salmon”

Aspartic acid ~ 1587.3 (9.4 15566 (86) 15506 (8.4)
Threonine” 976.3 (5.8) 691.4 (38)  696.8 (3.8)
Serine 536.7 (3.2) 9208 (5.1) 7025 (3.8)

Glutamic acid  2,366.0 (14.0) 3,273.6 (18.0) 3377.3 (18.3)
Proline 1,173.1(69)  1,347.7(7.4) 1/470.3 (80)
Glycine 605.0 (3.6) 6635 (36)  635.3(34)
Alanine 9089 (5.4) 10679 (59) 1,110.2 (6.0)
Cystine 513.0 (3.0) 2838 (16) 3141 (17
Valine” 1,0740 (63) 10766 (59 11458 (6.2)
Methionine” 364.7 (2.2) 392122 6220 (34)
Isoleucine® 1,072.3 (6.3) 955.8 (5.2) 978.7 (5.3)
Leucine” 14646 (86) 16189 (89) 1499.7 (8.1)
Tyrosine 380.3 (2.3) 4904 (27) 3903 2.1
Phenylalanine”  1,079.6 (6.4) 8272 (45)  8195(4.4)
Histidine 4724 (2.8) 5136 (28) 6002 (3.3)
Lysine® 14654 (87)  1527.3(84) 15149(82)
Arginine 8854 (5.2) 9767 (54) 1,024.8 (56)

Total EAA? 74969 (35.7) 7,089.3(389) 7,277.4(39.4)

Total 16,933.9 (100) 18,1839 (100) 18453.0 (100)
K 62642445 1233+1.4°  2595x4.0°
Ca 2%6.3+05° 271.3+£3.5° 13.4+0.2°
Mg 259+05° 40.3+05° 26.8+0.3°
P 1945+35° 2443+4.0°  197.2+30°

DCommercial canned salmon.

PEgssential amino acid (EAA).

The values in parentheses indicate the percentage of each
amino acid content to total amino content.

YValues are the means=standard deviation of three deter-
minations.

YMeans with different letters within the same row are sig-
nificantly different (p<0.05).

Table 6. Fatty acid composition of canned boiled rainbow
trout and canned salmon (Area %)

Canned foods

Canned foods

Fatty Rainb Fatty -
acid Z;Irr(l)u(t)w Salmon” acid Rilrr(l)?l(gw Salmon”
14:0 4.0 48 16:2n-4 05 0.7
15:0 05 0.8 16:3n-4 04 04
16:0 184 155 16:4n-3 0.1 0.1
17:0 03 0.4 18:2n-4 0.1 0.1
18:0 39 26 18:2n-6 17.3 14
20:0 0.2 0.1 18:3n-3 19 1.0
18:4n-3 0.7 2.1
Saturated 275 24.3 20:2n-6 1.2 0.6
161n5 01 03 a6 Lz 0T
; 20:4n-3 09 1.6
16:1n-7 49 4.0 —_—
: 20:5n-3 31 84
181n-5 0.1 04 =
181n-9 206 21:5n-3 0.3 04
An 6 U8 96 01 01

20:1n-9 1.7 6.6
22:1n-9 1.0 9.4
24:1n-9 04 1.2

226n-3 15 31
22:5n-6 13 0.7

22:6n-3 12.7 20.3
Mono- Polyun-
unsaturated 288 337 saturated 43.7 42.0

1 .
'Commercial canned salmon.

A 1019

e
A

At e 97 Fo, o] T2y H o] FEF Ze)
A7) F5ol FAGle]l BF 17F0] FA=HAL F obvlx
AL ke 97 o7l 169 g/100 gollar, o1& YEE 3}
o] A= o] E2YL 182 g/100 g2 Zrtsgich o
1} o] Bz} odo] B2 (185 g/100 g) 3k & ofvlie
AF gleke xlo]y) ¢lsdth. Tryptophand A1 79 4
opvl ::AF ke U7 Foirt 75 g/100 g(H A FEke]
35.7%), o] Bx%o] 7.1 g/100 gCA A k2] 389%) &
Qo] Ezxe] 7.3 g/100 g(A A 3k 39.4%)& veh gl
t}h & oln|:Abe] 8% ofAbell et F& ot mAte R
= g $o, o] Ex2Y P o] Fx¥Ho| T glutamic
acid(9 8 Fol 14.0%, Fol 2% 180%, do =1
18.3%), aspartic acid(93& $o] 94%, ¢ T4 86%,
Aol T2 84%), lysine(A& ol 87%, Fol $2¥
84%, Aol T2 82%) ¥ leucine(AFE %] 8.6%, 4
2% 89%, Aol $2¥ 81%) T2 719 Ael7t ¢l
31, A Aol Fz23 9] A% o)<l % proline(80%)°] F7}
5o} ztol7} 9lgirt. o) 9} & F olv|icAle] ARE v F
o] Kol 5 Algetulcate s el 9l lysines] &4
H]7} 8% o]Atolo A FFE Ao R ke vzt F1l
S AR T FoteA Fo BERUS A3 AT
oJeof F3A el WelA w7} lcka b= doh19).

A7 Fo] g A do] T2 Fr)A ek FEol
Z}7F 264.2 mg/100 ¢ 2 2595 mg/100 g, 2] 27 26.3
mg/100 g ¥ 13.4 mg/100 g, mt2dl5el 242} 259 mg/100
g ¥ 268 mg/100 g, el 2+t 3.2 mg/100 g ¥ 1.4 mg/100
g, 2lo] ZF7} 1945 mg/100 g ¥ 197.2 mg/100 g2 2 A=A
A o F 259 7714 e AES el oA eh20). Fo
Ex89 F7)4 FekE ZFe] 123.3 me/100 g, Zwol
271.3 mg/100 g, =tzvl4o] 403 mg/100 g, #He] 24
mg/100 g & <lo] 2443 mg/100 g2 & KN &FE o] TF 2
deo] Szl n|ste] AF FaFe] A ko, A, vk
Wl 2 Ql §Eke] S Fol olrt dd e, ol Fo
E239 Az Al % o]z It o] ok Ti-H
o] 9l w(D7F FH-E A7l dFolet k=it g4,
gl o WARS 1 A 1Y AHEE 2w Q9
739~ 700 mg2-2(20), 9 A% 12 mgo & FAsta Qo)
ol ¢} & =919 ofoF AR Fo] B2 Aw,
2 Ao A w]Fo] Hol Fo] 2L 100 g A=
7% 7o) 38.8%F, 9lo] 349%F, 1El3 Ho] 20%E
ARzt 27 gle) o] 2™ AFd o3 713
B7}p a3t Zdg £ glee g

Fol B2 9 Al o] Ex7 ] A4 242 239
oAF &Y 57l FeElqlate] Zh2t 437% H 420% % 7
2 Eota, theo s i allak(Zhzl 288% X 33.7%) W X
skt 275% 2 243%)9] ol T8 A Ak
2 Fo] Bx7o] 16:0(18.4%), 18:1n-9(20.6%), 18:2n-6
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Table 7. Sensory evaluation of canned boiled rainbow trout
and canned boiled salmon

Materials of canned foods

Sensory item 5

Rainbow trout Salmon
Color 3.8+04 4000
Flavor 3506 4.0x£0.0
Taste 37105 4000

i) -
Commercial canned salmon.

(17.3%) 2 22:6n-3(12.7%), Ao Zx=o] 16:0(155%),
18:1n-9(11.8%) % 22:6n-3(20.3%)& t}4 AFolr} aiadh.
A7y 7leAd ez 2 7S v 9l EPASF DHAS 73
4 A3 o] ExYol Zhzt 84% L 203%E AlA £o]
Eze) 7t7k 31% 9 12.7%¢] v]ste] $-43k3ith webd
EPAS} DHAS} 222 015 229 Aukibel] &3t A7) 7154
(22,23)& o] Fz:ulo] odol FxHel vlsle] wopo},
Az FAE 252 ool sldsle n Foefe} gulky

[*3

©
79} e}, A% o
£ 747 384, 354 % 378E ek A2 <]
BelE Sl wste] tha dgrort w3 welstk A2

| nole Fage 4, 44 2 el

0473, 068 2 05301014 719 Ae]7h §sdrt.
2 o

Folo] 4= Sfof 27k ofnl
Z o83t T2 AFe NS
dull o] 18.2%, A|Hte] 3.1% ¥
o] 45%=, Al Aol FxF e u]ate] £ A5 o
3, shale] AL folr) gllew, A 2 52
ottt 4o T2 Fajotr|ical B & ofv|ilke]
Z ke Zbzb 3309 mg/100 g E 182 g/100 gol A1, 8
o}m) ;A 7] obu] 4t} 7§ glutamic acid(68.6 mg/
100 g, 20.7%) 2 anserine(124.1 mg/100 g, 37.5%) Sol%l.>
o], & olm :xAke] -9 glutamic acid(18.096), aspartic acid
(8.6%), lysine(8.4%) ¥ leucine(8.9%) Fo|it}. %ol &=
o) yr|A ekl 2Fo] 123.3 mg/100 g, ZAFel 271.3
mg/100 g, vF2uylgre]l 40.3 mg/100 g, He] 24 mg/100 g
9 alo] 2443 mg/100 g o2, 4o XYL 100 g A 3tE=
735 g Al 1 doF A s 2 25 700 mg,
A: 12 mg)3} v wate] Bl 249 A9 388%F, a9 7
S 349%%, a2l A A9 20%E AF s &) ol
o] Bz AH 93 A B A3 7| 5

X
! e it |
Amsteic, Sl B

ez} gadslgieh, ol Sy At 2442 ZElq
Abo] 43.7% 2 J}AF =ok7, the-o g m- ol AH(28.89%)

F4H275%)9] Tl e, =8 FA At 2= 160
(18.4%), 18:1n-9(20.6%), 18:2n-6(17.3%) ¥ 22:6n-3(12.7%)
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