UNN 4

HanN1INAaoN

4.1 QUNINBIN (carcass quality)
4.1.1 au52ndUUB I N (carcass composition)
v Y
dautlsenovvessndsziiuna laems¥aimtnegn 1nwansnaassly Table 4-1
1 3’ v 4 Yy J < 09) Y s Yy
Wy hninawesdansuludmiig (whole body weight) tininandausuluimia
Y Y Y
(carcass weight) 1MUMKION (gill weight) W MINY210 (heart weight) 1HUNAY (liver
Y Y Y
weight) WIMINHIAZATY (head and fin weight) 11H1INNTZQN (bone weight) WINT WIS
Y Y Y Y
(skinned weight) ¥vtinAduileaIunde (dorsal fillet weight) taziihminndmiiiodiutios
. A A 1 S Y oA A o w
(ventral fillet weight) 191¢ 24 AU W1ANT YansuTuinianely 12 ag 10 oM AMNEIAL

' A w o @

DENUTIAAYBINNADA (P<0.001)

Y ' Y

arusiminasesly (visceral weight) 4az11HUNDIILINS (gonad weight) Y991l
s e ' s &~

suTud mianeny 24 @ou wnni dausuluimiranery 10 wag 12 @ou (P<0.001)

-4 s Y I A ' s Y oA
Lﬂ@ﬁl%uﬁGﬁTﬂﬂJ@\‘lﬂaniuI'LI']L‘V]?TGW]@TEJ 10 g 12 10U qx‘]ﬂfﬂ ﬂamuiuamimmmq 24

1PoU o8 1NTodIAYNINEDA (P<0.001)

v A A J :‘ v W . h . d Y o
ﬂ%ummmiaﬂumumuﬂm (VSI; viscero-somatic index) 6U’EN‘]JEnlfi‘uT‘U’Jlfi/]ﬂ@]‘v]

v
a

A J d Y oA A 1 o 1 A v o w
27y 10 1 AD U WINNIN ﬂﬁTLﬁHI‘]J’JL‘VIiWWI?J'IQ 12 11ag 24 1ADU LANATNNUBYINUUITIAYY

! v A o v g/ v o .. J Y I
(P<0.001) AIUATUUDIAVADUINUNAY (HSI; hepato-somatic index) vouausuluaimialu

HAAZHI901Y TnNUANANAUNARA (P>0.05)

4.1.2 ANNY1IBIN (carcass length)

anwenannUsziiuna lagnsia A1WENIIRD  (total  length) ANUEIINATIIU
(standard length) 7214812 AIUN (head length) ANAN (depth) LAZANINHUIVOIAINN
(thickness) votlausuTudmdidiieny 24 fou nnd YausuTuiimdrdiierg 10 uas 12

o w

1AoU uANANN U1 Tod1ARBIN19ada (P<0.001) (Table 4-2)
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Table 4-1 Body composition of rainbow trout with different age

Age (months)
Criteria SEM P-Value
10 12 24
Whole body weight (g) 339.04° 500.74° 1133.64° 11.584 <0.001
Carcass weight' (g) 287.99° 432.44° 930.98" 10.307 <0.001
Gill weight (g) 8.79° 13.39" 28.83" 0.336 <0.001
Visceral weight (g) 3593 34.43° 64.50" 1.438 <0.001
Heart (g) 0.5° 0.75" 2.03" 0.043 <0.001
Liver weight (g) 4.52° 6.49" 15.15° 0.311 <0.001
Gonad weight (g) 1.85° 2.44° 22.20" 0.723 <0.001
Carcass percentage 84.94" 86.48" 81.90" 0.286 <0.001
Head and Fin weight (g) 38.63° 52.88" 153.65" 2.092 <0.001
Bone weight (g) 50.15° 74.00" 150.25" 1.918 <0.001
Skinned weight (g) 14.72° 33.88" 105.10 2.831 <0.001
Dorsal fillet weight (g) 77.63° 142.98° 261.40° 3.758 <0.001
Ventral fillet weight (g) 67.30° 129.53° 208.25" 3.557 <0.001
vsr” 11.23° 7.45° 7.02° 0.002 <0.001
HSI” 1.34 131 1.30 0.000 0.858
" Carcass without visceral
#VSI (Viscero-somatic index) = 100[(weight of all visceral including gonads and heart)/body weight].
YHsI (Hepato-somatic index) = 100[(weight of liver)/body weight]
Table 4-2 Biometric data of rainbow trout with different age
Age (months)
Criteria SEM P-Value
10 12 24
Total length (mm) 290.22° 334.68" 439.80° 2.006 <0.001
Head length (mm) 263.15° 305.08" 387.45 2.264 <0.001
Snout length (mm) 56.71° 66.55° 93.98" 0.628 <0.001
Depth (mm) 71.34° 80.83" 104.86" 0.596 <0.001
Thickness (mm) 36.53° 43.68" 60.20" 0.400 <0.001
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Figure 4-3 Head length of Rainbow trout
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Figure 4-4 Depth of Rainbow trout

Figure 4-5 Thickness of Rainbow trout

4.2 AMMNIILD (meat quality)
: ! ! &
4.2.1 manilunsaaiaveaite (pH value)
1 [ H [~ 1 g 1
1NHAMINAandlu Table 4-3 WU AURABVDIANMUTUNTAAUBINA NI D AU
Y { [ [l J P 1 1
el (dorsal fillet) @t 5 WA vestlansuluimridnery 24 weu liuanaeninlan
14 9 P [l 1 14 9 P A [l A v o W an
suludmianey 12 uannndansuluamiaiiong 10 oy ednltisdAynata
[ [ I~ 1 g 1 14 4
(P<0.01) AUMANNIIUNTAAIIVDINANILDAIUNDY (ventral fillet) ypaansuTuimig
019 24 idoudiar luuandranudansuTudmrdiery 10 den ualiargani dausulug

m1AeTYy 12 1HoU (P<0.001)
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o [ = IS 1 Y dy 1 [ A =
ﬁ'lﬂﬁﬂﬂ“ﬂaﬁﬂ]@ﬂﬂ"ﬂllL‘]J‘L!ﬂiﬂﬂ'l\?ﬂl’f]\iﬂﬁﬁJLU’f]ﬁ'JU’ﬂfN (dorsal fillet) NLIA1 45 U N
o 1 s Yy A 1 1 Y aa 1= '
‘Viﬁ\i“’SLI16116\11J€‘11L51!ITJ’JL‘VI§WIEHEJ 24 11y 12 1Y "lmmmnnummam Lm&lmqqmmamu
4 9 s = 1 1 I 1 9 dy 1 9
ITJ’JL‘V]TIG]‘V]@”IQ 10 19U (P<0.05) FIUMANMYUNTAANVBINAWHOFIUN DY (ventral fillet)
¢ Y I A A 1 v aa S Y o
ﬂl@ﬁﬂﬁ%‘iuiﬂﬂ!%‘ﬂﬁﬂﬂWq 10 tiae 24 10U ll?nuliJLlﬁﬂﬁNﬂuﬂNﬁﬂﬁiuﬂan‘iuI“U'JWI‘iWW]ﬂ
[ 1 4 9y A
91gnAaed uaganausuTudmindery 12 oy (P<0.05)
° [ = < 1 Y Ay 1 [ Y dy
NS UAURAIVRIA NI UNTAANVBINAMHDTIUNAY (dorsal fillet) LALNANIUD
' 9 A o R S Y & A A
TIUNDI (ventral fillet) NIAT 24 ¥ Tuanaeain mmﬂmﬁuimmammq 10 1ag 24 19U UM

[} 1 Y] aa 1 1 4 9 u’d’ A
lliJLmﬂ@NﬂuVlN’ﬁﬂﬁ LmQ'Qﬂ'JWiJﬁ1L§UIU’JL1/1§1G]‘1/]E]1§| 12 19U (P<0.001)

Table 4-3 Muscle pH value of rainbow trout with different ages and muscles

Age (months) Muscle P-Value

Criteria ) 2 SEM

10 12 24 DF VF Age Muscle Inter’

b b a

pH, (5 minpm®.) 6.53 6.48 6.61 6.50° 655 0.001 <0.001 0267  <0.001

b b a

pH,, (45min pm.) 6.37 6.38 6.45 6.38 6.40 0.001 0.018 0.596 0.060

a a

pH, (24hpm.) 6.34 6.25" 6.37 6.37 6.32 0.000 <0.001 0.828 0.779

"¢ Mean within the same row with differnt superscripts differ significantly (P<0.001) by age effect.
*Mean within the same row with different superscripts differ significantly (P<0.001) by muscle

' Dorsal fillet, *Ventral fillet, *Interaction between age and muscle, 4p.m. = post mortem
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E10 months
B 12 months
024 months

S5minpm. 45minpm. 24 hpm.

Figure 4-6 pH value of different age of rainbow trout

N G
o

5 min pm. 45 min pm. 24 h pm.

Figure 4-7 pH value of muscle type of rainbow trout
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4.2.2 Milo (meat color)

= dy a 1< 1 1 . ' I A
guoutodsziunaoenuUTUAINNINE I (Lightness,  L*) RGN PV ATT (TR

1 I 1
(Redness, a*) HazmANUuA1a09 (Yellowness, b*) 91aNan1snaasdly Table 4-4 WU

9 dy [ (% 14 9y A [ 1 %
NAMUDAIUYAY (dorsal fillet) maaﬂamuTmmsmmq 10 uag 12 wou ubJLL@Iﬂ@INﬂUVI'N

aa 1 1 4 Yy o A 1 1 I 2 4
add uagand dausuTuimiiaeiy 24 thou (P<0.001) arumanuiluauasludansulud

9y o = [] 1 [ aa 1 U 14 Yy A
N3N0y 10 LaL 24 19U "hJu@mmdﬂummam HAGINI ﬂﬁ”llil!TiJ’JmiW]’tﬂq 12 1oy

1 1 I J 4 1 1
(<0.01) aumanuiudmdeslulansuluimidery 24 wou fiargandnlansulus

Yy A
N3N0y 12 18 10 199U (P<0.001)

2
druamanuainlundilediuios

J J
(ventral fillet) vostausuTuimiidery 12

A S 1 1 J 9y o A 1 ] 1 o A
DU 3Jﬂ1u1ﬂﬂ31ﬂﬁ1lﬁu1ﬂ3lﬂ31ﬂ61q 24 a2 10 99U (P<0.001) Llﬂulullﬂﬂﬁ1\1ﬂumﬂ']q 24

A ' I A s Y A a1 ' J Y o
i1ag 10 1wou mmmzﬂummﬂuﬂa1LsuTmmsmmq 24 190U Mﬂ?ﬂ?ﬂﬂ??ﬂﬁ%iﬂjﬂﬁlﬂiTﬁ

019 10 1ADU 118201 12 190U (P<0.001) U@ hinanaenuiieny 10 uaz 12 weu d115um

3 A S Y o A 1 ' J Y o
mmgﬂuﬁmaaﬂuﬂamuimmimmq 24 10U MﬂTNWﬂﬂ'JT]JaHi‘LlT‘U'JW]31@@184 12 Ly

A o o
10 [@9U A1ua1aY (P<0.001)

Table 4-4 Meat color of dorsal and ventral fillet of rainbow trout with different ages and muscles

Age (months) Muscle P-Value
Criteria ; 2 SEM ;
10 12 24 DF VF Age Muscle Inter
L 48.51° 49.86" 46.90° 48.07 48.86" 0.009 <0.001 0.054 0.002
a* 2.48° 2.10° 4.54° 2317 3.73" 0.004 <0.001 <0.001 0.365
b* 11.32° 13.07° 15.05" 1227 13.98" 0.009 <0.001 <0.001 0.828

a,b,c

Mean within the same row with different superscripts differ significantly (P<0.001) by age effect.

**Mean within the same row with different superscripts differ significantly (P<0.001) by muscle effect.

' Dorsal fillet, *Ventral fillet, * Interaction between age and muscle.

Lx= Lightness; white=100, black=0, a* =redness; green=-80, red=100, b* =yellowness; blue=-50, yellow=70.
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E10 months
B 12 months
024 months

Figure 4-8 Meat color of rainbow trout with different ages

+
&

ODF
B VF

NN N N N NN N N N

L* a* b*

Figure 4-9 Meat color of rainbow trout with different muscle types

Jd
4.2.3 99nsznoumanil (chemical composition)
¢ ~ 4 oy s d 4 g .
ﬂﬂﬂﬂigﬂ@UﬂN!ﬂNﬂl@\uu@ 'JﬂUlﬂﬂ'lﬂﬂ'liﬁ'lll]f]ilcl)'u@]ﬂ'ﬂi]‘lfusll'ﬂ\iLu@ (moisture)

o ) sd < g
T1J5AU (protein) taz Tusiu (fat) 1nwamsnaaeely Table 4-5 Wy osiFuAANNFUVD
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4 4 J J 4 1
YansuTuim$deng 24 iwougeni dausuluimiraery 10 uag 12 @ou  (P<0.001) du
s 3 o s 7 { e 7
wesidud lusaulutansuluimirdery 10 Houganga sesaunaetansuluimiifeny
o [ o J 3 @ s 4
24 uag 12 Hou muday (P<0.001) dmsunlefidud luduludansuluimddery 24 nou

A A S Y o A o w " o A
’s:[ﬂ‘l/li?jﬂ JOIANUIND ﬂamuimmimmq 12 118 10 19U MUAAL UANHINNUDYINY

[

oA e (P<0.001)

[ 1 1 Y dy ' J 3 4 di’ . =
AIUANVUANANTEHINNANLD WU 1T FUARNNNFY  (moisture) vaz 11lsau

A 1

Y k2
(protein) lundiilodIunas (dorsal fillet) HA1ganIINdmodIuo (ventral fillet)
1 < Y] 4 1 1 1 g 1 [
(P<0.001) arnlosigud luiu (fat) “l,uﬂéjmgﬁamuﬁm%ﬁmqqmmé’mgﬁamuwm
(ventral fillet) 08I TodIAYNINADADE DI (P<0.001)

o J v

a o a 9 dy S 3 4 ~
MNMINAaRINDIduiusszrIneguazsiavosnamely  nlesigud Tisau

SIS v

(protein) UANANNUDINNNITIAVNNADADYINEY (P<0.001)

g

Table 4-5 Chemical composition of rainbow trout with different ages and muscles

Age (months) Muscle P-Value
Criteria SEM

10 12 24 DF' VF Age  Muscle Inter’

Moisture, % 7249"  72.79° 73.80° 74.22°  71.83" 0.139 <0.001 <0.001 0.683

Protein, % 26.83"  20.03°  20.79° 2298  22.12° 0.074 <0.001  <0.001  <0.001

c

Fat, % 5.46 6.48" 14.71° 7.07 10.70" 0.148 <0.001  <0.001 0.064

™ Mean within the same row with different superscripts differ significantly (P<0.001) by age effect.
**Mean within the same row with different superscripts differ significantly (P<0.001) by muscle effect.

' Dorsal fillet, *Ventral fillet, * Interaction between age and muscle.
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10 months
B 12 months
024 months

Moisture Protein Fat

Figure 4-10 Chemical composition of rainbow trout with different ages

(1)
(%) a5 o)
80- U N°

Moisture Protein Fat

ODF
B VF

Figure 4-11 Chemical composition of rainbow trout with different muscle types
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4.2.4 ANNEINTATUNIFNNVONUUD (water holding capacity)
[ d’d 1 1 9y 2} dy A [ J (=1 [
Paveniinanemanuamnsalumsduiiveilo FunMsdansnouslinano
I Y 2
AanuAseanauMsan (dyde, 2551) Feegildnnuannsalumsduihveutivanaunsiz

v v W

Y
TsAuvesndmniiogninliidoanin (denature) lilunsdau TdsAudedudanulados shld

% da’ v v A g’ J . v 4 Y
ﬂﬂﬂmﬁluﬂﬁuWﬁuquﬁﬁ@ﬂﬂ%Wﬂlcﬁﬁﬁ (exudative) (1t8139NYM, 2536) ﬂ’)ﬁJﬁUﬂiﬂﬁluﬂWiQN

Y Y Y Y
] A

a [ o 1 [ ~ o <
uwmLuaﬂzwmimwﬁﬂmmiqmut?muﬂugﬂgmumﬁ g Uszneudie AMIFUITIUIVULINY
Y 2
FNH (drip loss) mmiqauu,?mﬁﬁnﬂﬂﬁﬁmzaw ( thawing loss) mmiqtylﬁaﬁﬁnﬂmimq
Y
(grilling loss) uazmmiqmuﬁﬂﬁwmﬂmﬁﬁaJ (boiling loss) NHANITNADDI 11 Table 4-6 WUN
[l =\ 2’ S o 4 9y o A A ~ 1 1
mmﬁqtymﬂmmmzmmﬂmmmﬂamuimmimmq 12 1o UUMPINgaA (P<0.001) U
a d o ¢ Y o A A = .
miqiuumamfnmmimazmﬂmmﬂamuiummmmq 24 oUNMYINga (P<0.001) Ty
Y Y
mmm‘iqtyg?mﬁwmﬂmimq Tuinwuanuuanaa (P>0.05) uazmmsqauu,?rﬂﬁmmﬂm?fmm
4 Y o = ~ 1 1 1 a 9 j’
ﬂamuimmimmq 10 1D UFINGA (P<0.001) AIUANUUANANTEHINFUAVDINATUIUD
1 oy S o 1 3' o 1 g’
ﬂummmiqtytﬁﬂuwmxmmﬂ‘m mmiqmuL?{ﬂu1mﬂmi1f|mzmﬂuazmmiqﬂggﬁﬂmmﬂmi
Y 2 v
g3 lisianuuanaig (P>0.05) uaﬂmﬂmmﬁqagl,?mﬁmmmiéfnwﬂuﬂé’wmﬁamuﬁmmqq

J 9 dy 1 [
NNNANNUUDFIUNAN (P<0.001)

Table 4-6 Water holding capacity of rainbow trout with different ages and muscles

Age (months) Muscle P-Value

Criteria ; 2 SEM

10 12 24 DF VF Age Muscle  Inter’

11.26" 638" 8.65 9.60 0.057 0.002 0.385 0.277

a

Drip loss, % 9.75

b ab

Thawing loss, % 8.13 6.08

9.53" 7.02 8.86 0.056 0.024 0.076 0.544

Grilling loss, % 14.75 13.06 12.18 13.94 13.13 0.150 0.681 0.659 0.100

b

4.65° 3.26 3.94" 6.72" 0.053 <0.001  <0.001 0.077

a

Boiling loss, % 8.07

" Mean within the same row with different superscripts differ significantly (P<0.001) by age effect.
*Mean within the same row with different superscripts differ significantly (P<0.001) by muscle effect.

' Dorsal fillet, *Ventral fillet, * Interaction between age and muscle.
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010 months

B 12 months

024 months

Drip loss Thawing Grilling Boiling
loss loss loss
Figure 4-12 Water holding capacity of rainbow trout with different ages
NS
% " N

CODF
B VF

Drip loss Thawing Grilling Boiling
loss loss loss

Figure 4-13 Water holding capacity of rainbow trout with different muscle types

4.2.5 AUSIAARIUIUD (shear force value)

A ]
AMULNUBUTLBUBNIINMTIANIATIIFULAL dmnsnda ldinnTesianisida

1]
= Y

1Tl (Warner Blatzler Shear Force Device) NN I@aULFSHAAN 9 (Fydo, 2551) Taons
Y

@ Lﬂy a dy o tﬂy A o Y 4 tﬂy A a tﬂy
IAUUDAULAZIIDEGN Tﬂﬂu’]luﬂ“ﬂW’]ufniVl'lﬁl‘ﬁﬁﬂﬂ'JflfnﬁﬂN!u@ﬂuqmﬁauiﬂﬂﬁ’m!u@ ( core

q

: o I~ [ 1 1 o
temperature) 65 °C FineanilumidnnuusIgIge (maximum force; N) UAZATNANIU

£ Q
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2 Y v 4 H
(energy; J) 9INWANINATOI WU ALSIAARIUGIgAvOUIBALIAZITogIINNTLA 1G]
A dy dy I~ o v ' Ay a 1 Y ci’ 1 v A g
IWUUY (P<0.001) Iﬂﬂm@q’ﬂﬂ%ﬂ\lﬂulix‘iﬁﬂNWU@:\?ﬂ’JHu@ﬂ‘U AIUNATUUDTIUNAIUAULIIAA
Y ' Y [ b4
muqqqﬂmﬂmmé’wmﬁemuﬁ'm (P<0.001) muﬂquqmwﬁumumqﬁmﬁu (P<0.001)

9
] 1 v 9
uaz"luwummgmﬂmﬁzmwﬂmmﬁa (P>0.05)

Table 4-7 Warner-Blatzler Shear Force Value of rainbow trout with different ages and muscles

Age (months) Muscle P-Value
Criteria ) ) SEM s
10 12 24 DF VF Age Muscle  Inter
Max. Force (N)
Raw fillet 5.04° 5.89" 11.52° 7.35 7.04 0.068 <0.001 0.718 0.947

Cooked fillet 9.73°  1420° 19.01° 16.30° 12.82° 0139  <0.001  0.040 0.840

Work (J)
Raw fillet 011> 013" 025 016 016 0002 <0001 0951 0957
Cook fillet 035" 052" 072 058 045 0006 <0.001  0.183  0.860

" Mean within the same row with different superscripts differ significantly (P<0.001) by age effect.
*'Mean within the same row with different superscripts differ significantly (P<0.001) by muscle effect.

" Dorsal fillet, *Ventral fillet, * Interaction between age and muscle.

™)

20+
18-
16-
14-
121 A 010 months
10 B 12 months
024 months

Raw Cooked

Figure 4-14 Maximum force of rainbow trout with different ages
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O DF
B VF
Raw Cooked
Figure 4-15 Maximum force of rainbow trout with different muscle types
)
0.8 s
0.7
0.6- &V
0.5- o3 £10 months
0.4 s > B 12 months
0.3 s> [124 months
P \"J
0.2' Q’ Q’
0.1
0-
Raw Cooked

Figure 4-16 Work of rainbow trout with different ages
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0))

ODF
B VF

Raw Cooked

Figure 4-17 Work of rainbow trout with different muscle types

4.2.6 YSanauneaanau (collagen content)
N S o Aa = -4 A o Y
aeaauiuilamonediunininge 20-25 wWeosisua voalusaunavua wulaly
A Y] 1 3 o a
AIMITa N5zaN Nszgnoou wuLazHiududon (Bodwell and McClain, 1971) 15umves
D) A A 4 o A g v = S "9y
AvaRIULAE IATIAI VB ULDIBRINgINU N MR uNguvoudu lenailounaznqulvis
I % 4 I o @ v A g g {
Wudanduiio (perimysium) Isiluiladenanlumsl¥daduanumiioivouile Taaiionil
a tﬂ' = 1 1 Lﬂal lﬂld a ﬁ' 1 dﬂl =
Ysmnmneaamuiazaegeaziinnuin dauiloniidsumasaanaui luazaega ozl
ANUIHNIIED ARaNINAaedlu Table 4-8 WU Aoaa1aunazae 1@ (soluble collagen) 1
g o { ' s o
Yausuluimideny 12 ougeiiga sesasnldun dansuTuimiranery 24 uaz 10 1hou
o w S A o w a
Mudau laeiauaaodu 0.61, 0.58 1az 0.54 g/100g fillet MWAIAY (P<0.001) Uu 1w
1 ] o 4 1 $ 1 1
apaa L liagate (insoluble collagen) vostansuTudimiiaeiy 12 Woulimgengaua lu
1 4 Yy o A 1 1 4 Y A = A
annlausuluimidgery 24 weu uagandnlansuluimsidery 10 weu laslinunay
I o w i (a uaz'
1113 0.63, 0.61 1AL 0.48 g/100g fillet AMWAIAL (P<0.001) vz NSuaneaanaunvualu
4 4 1 4 o
dausuluimidery 24 uaz 121@ou genddausuluimidery  101@ou (P<0.001)
o o Y] a 9 dy 1 OBJJ a A 2 A 1
mudey  uazilidevesytiandmiie nuhnalsuuneaataunazate 1d neaauaui li
Y Y Y
AZAPLAZADAANIUNIHUAYDINA DALY TAganInd o dIunas (0.61 vs. 0.54,

0.62 vs. 0.53 11 1.23 vs. 1.07 g/100g fillet MUA1AL) (P<0.001)
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Table 4-8 Collagen content (g/100g fillet) of rainbow trout with different ages and muscles

Age (months) Muscle P-Value
Criteria ; SEM
10 12 24 DF' VF Age Muscle  Inter’
Soluble collagen 0.54° 0.61" 058 054 061" 0001 <0001 <0001 0412
Insoluble collagen  0.48° 0.63" 0.61° 053 062" 0.001 <0.001 <0.001 0.172
Total collagen 1.06° 1.24° 1.98° 1.07 123 0.001 <0.001 <0.001 0.757

¢ Mean within the same row with different superscripts differ significantly (P<0.001) by age effect.

™ Mean within the same row with different superscripts differ significantly (P<0.001) by muscle effect.

' Dorsal fillet, *Ventral fillet, * Interaction between age and muscle.

g/100 g fillet

> o
P

2-

L

1.8

1.6

1.4-

1.2-

0.6
0.41
0.21

0-

Soluble Insoluble

H w2 o0 2
0.81 wa Q’h 5 o ©

10 months
B 12 months
024 months

Total Collagen

Figure 4-18 Collagen content of rainbow trout with different ages
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g/100 g fillet
A b
1.4- NYONY
1.2-

1-
0.8+ ODF
B VF
0.6-
0.4-
Soluble Insoluble Total Collagen

Figure 4-19 Collagen content of rainbow trout with different muscle types

4.2.7 MUz UMUNINTIVTU (sensory evaluation)
a 9 a 9 % a' (]
51U52UAUNTATINFNTENOVAIY AUASAT (firmness) NAY (odour) ANNAY
1 (juiciness) AWYN (tenderness) tazAuNelalaosau (acceptability) Tastins Inazuuu
o o= £ = Y A = A
A9LA 1 D9 9 BIWUIYDY mmwa“lﬂuaﬂwqﬂ"lﬂimmwahmﬂwqﬂ nmMInaasdlumsg 4-
1 ] 4 9y o = =~ %]
9 NUN i8mJmqmmﬂmwuim;mmmq 10 mf)uummmmuazmmwaiﬂﬂﬂiauqafgﬂ
I 4 Y o A o w o w
r NG TRBIAN] ﬂmgiuimmimmq 24 1ag 12 19U a1y (5.94, 5,51 1ag 5.24 a1ua1al)
) Y
(P<0.001) (5.94, 5.55 11 5.54 ANA1AY) (P<0.006) ueilo N ADIYTHAVINA IO WL
Y dy [l 9 ~ 1 1 9 dy 1 @
NAUUBFIUNDY (ventral fillet) UANUUVUINNNNANUUDTIUNIAN (dorsal fillet) (6.10 vs.

1 Av o o 1 [ a {
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Table 4-9 Sensory evaluation of rainbow trout with different ages and muscles

Age (months) Muscle P-Value
Criteria ; ) SEM
10 12 24 DF VF Age  Muscle Inter’
Firmness’ 5.94" 5.24° 5.51° 5.48 5.70 0.003 <0.001 0.089 0.244
Odour’ 5.29 5.33 5.37 5.41 5.24 0.004 0.887 0.287 0.248
Juiciness’ 5.68 5.73 6.03 5.85 5.76 0.004 0.097 0.515 0.798

Tenderness’ 5.89 5.96 6.01 5.80" 6.10" 0.003 0.742 0.021 0.894

a b b

Acceptability" 5.94 5.54 5.55 5.63 5.76 0.003 0.006 0.232 0.541

“" Mean within the same row with different superscripts differ significantly (P<0.001) by age effect.

™ Mean within the same row with different superscripts differ significantly (P<0.001) by muscle effect.

' Dorsal fillet, *Ventral fillet ’ Interaction between age and muscle, 41=10w intensity 5=moderate 9=high intensity

©

6.2 > N0 N¥ D AD an’ q,q’ © N b{b N X
D G A7 S 3 Q o > A
6 & ¥V %° 970" O 9" P02 P &
5.81
5.61 O AD A\
5.41 i &
5.2¢7
5_/
4.8-
Firmness Juiciness Acceptability

010 months @12 months [124 months

Figure 4-20 Panel score of rainbow trout with different ages
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Figure 4-21 Panel score of rainbow trout with different muscle types.

4.2.8 ﬂ'mﬁﬁummsﬁa (Thiobarbituric acid reactive substances, TBARS)
g a ' o < g [~
ﬂ'ﬂllﬁu"llﬂ\‘llﬁﬂﬁ’lﬁ\l'ﬁﬂﬂigmqu]}ﬂ'lﬂﬂ'l TBARS 1’7'ﬁ\‘]ﬁ]’lﬂﬂ’limﬂ!ﬁﬂﬂa’ﬂug}ll“ﬁlﬂl\?
I o 3 Y o Jy 3 o cg ~ a =
Lﬂunfﬂ 14 U mﬂuuhlmfnmiaxmﬂuaz ]lﬂlﬂﬂiﬂ]sl'lluﬂﬂqmﬂaﬂ 4-5 DAY ALFYT INHA
o oA a g & s Y &
ﬂ'livlﬂﬁ'ﬂ\?‘lu Table 4-10 WU IUN O (LﬂJ‘V]ﬂﬁ'ﬂ\?) 1uﬂmﬂmuaﬂamuimmimmq 12 g
A = ] 1 [ aa 1 U I'4 9y o A
24 199U UA1 TBARS lllllmﬂﬁ'lxﬂﬂu‘ﬂ'lﬂﬁﬂﬁ !quiﬂﬁ'lﬂa'lliuITJ'JL‘VITWI'E]'IQ 10 19U (P<0.001)
o A g & s Y & A A ' s Y &
IUN 3 °luﬂm,ﬂ‘uLuaﬂamuiummmmq 24 199U U1 TBARS 'G:JNﬂ'J'I ﬂamuimmimmq
A o w o A 3 o ; o Yy o A
12 1ag 10 190U N1y (P<0.001) IUN 6 GI,Uﬂ'IfI'!ﬂ‘]Jﬁﬂ‘]&l’lluﬂﬂﬁniuiﬂ')lﬂiWWﬂWq 24 199U
A 1 S Y A o o \ o A
4A1 TBARS 'L:,Nﬂ?]'] ‘]Jﬁ'lliui“].l')ﬂ]i']@ﬁ]']q 10 4 12 19U U1 (P<0.001) TIUIUN 9 (11!
< cil 1 4 Y A = v 4 Y
NITLDVLUBD WU ‘1Ja1l,iu1mma‘mmq 24 199U A1 TBARS Q'\Tﬂ')'lﬂﬁ'llﬁui‘ﬂﬁlﬂi'l@]@'lq 10
Haz12 weu (P<0.001)
1 A ay Ao 1 1 Y dy 1 [ ! 9 o dl
FAIUANUUUVDIUHUDNIAANULUANA WIS HINNATWUDFAIUNAILALTIUNDI bhnu‘ﬂ
1 1 < cij 4 Y 9 1 9 Ay 1
0,3 ez 9 NUIN A1 TBARS "UENﬂ'liLﬂﬂluﬁ]ﬂ'ﬁ'lLiLlI‘]J’JL'VﬁW]ﬁ')uVIENZIQﬂ’)'lﬂfl'llllu@'ﬁ'lu
o 1 o { < 4 1 1 4 [ o
nav (P<0.001) ﬁ’JHIHQUﬁ 6 Lﬂ'i_lLﬁ@ﬂa’ll,i‘L!Ill'Sllﬂ%)thfﬁﬁuﬁ@ﬂq@ﬂ??ﬂé}'ﬂllﬁﬂﬁ?uﬁﬂﬂ
(P<0.05)
Y
ﬂTﬂﬂTiﬂﬂaﬂﬂWﬂﬂgﬁNﬁugﬁgﬁ31\1@1@&!@3%1&@"“6\1ﬂélﬁﬂJ!ﬁ'E]iHﬁﬂHﬂJ%ﬂlﬂ\iﬂ']ﬂTi

uveuite Tuuf 3, 6 uag 9 (P<0.001)
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Table 4-10 Thiobarbituric acid reactive substances (TBARS; mg malondialdehyde/ kg fillet) of

rainbow trout with different ages and muscles

Age (months) Muscle P-Value
Criteria . ; SEM ;
10 12 24 DF VF Age Muscle  Inter
Day 0 1.71° 5.00° 5.49° 3.5 4.64" 0.124  <0.001  <0.001  0.178
Day 3 7.35° 8.44° 9.91° 7.95 9.19% 0.103  <0.001  <0.001  <0.001
Day 6 10.12° 8.68° 10.72°  9.64 10.05°  0.098  <0.001  0.039  <0.001
Day 9 9.47° 9.49" 12.53°  9.26 11.7° 0.101  <0.001  <0.001  <0.001
™ Mean within the same row with different superscripts differ significantly (P<0.001) by age effect.
™ Mean within the same row with different superscripts differ significantly (P<0.001) by muscle effect.
' Dorsal fillet, *Ventral fillet, * Interaction between age and muscle.
mg, malondialdehyde/ kg fillet &\’O@‘O o;’-”b

14

124

10+
8

0

6

9 days

010 months B 12 months [0124 months

Figure4-22 TBARS value of rainbow trout with different ages
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Figure 4-23 TBARS value of rainbow trout with different muscle types

Jd . .
4.2.9 PSinaneaamneseanas Insnaelsa (cholesterol and triglyceride contents)
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J . o A o 2 w & 1 & v o
9 uaznsmh@ wulueiisnnindaiuazaanunnndainiu  (doydo, 2551) 91103
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Ysinalasndee lsdveslausuTuimidery 24 deugeigasesacniludansulug
Yy A o w = A J
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AWAIRY (P<0.001) wazndwile dauiiosdl lasndiwe lsdgeniindmiilodunas (3.97 vs.
09: Y A I v @ a $ g 1
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oguazatiavosnawiiolimmiz luaduves)sua lasndmelsa (riglyride content) Yo iiio
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Table 4-11 Cholesterol and triglyceride of rainbow trout with different ages and muscles

Age (months) Muscle P-Value
Criteria ) ; SEM ;
10 12 24 DF VF Age Muscle Inter
Cholesterol (mg/100g fillet) ~ 35.88°  30.01° 39.70"  40.07° 3033  0.040  <0.001  <0.001  0.148
Triglyceride (g/100g fillet) 232° 322" 398 238 3.97 0.003  <0.001  <0.001  <0.001

> Mean within the same row with different superscripts differ significantly (P<0.001) by age effect.
*Mean within the same row with different superscripts differ significantly (P<0.001) by muscle effect.

' Dorsal fillet, * Ventral fillet, ? Interaction between age and muscle.

P A P
> A
,,f)‘ @Q’Q "bg’

E10 months
B 12 months
024 months

- L AVAVA AN

Cholesterol Triglyceride
(mg/100 g fillet) (9/100 g fillet)

Figure 4-24 Cholesterol and triglyceride content of rainbow trout with different ages
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Figure 4-25 Cholesterol and triglyceride content of rainbow trout with different muscle types

4.2.10 83nsznounsa luaiu (fatty acids profile)

ﬂiﬂllellﬁu‘ﬁwUiulé}ﬂﬂa1!5uTUiEVI%ﬁﬁ%TﬂﬂTiVIﬂaﬂﬂfj}ﬂigﬂf]‘]_lgl}flfl ﬂiﬂll"llﬁuéllﬁ?
(saturated fatty acids, SFA) 1&un myristic acid (C14:0), pentadecanoic acid (C15:0), palmitic
acid (C16:0), heptadecanoic acid (C17:0), stearic acid (C18:0), eicosanoic acid (C 20:0) (g
henicosanoic acid (C21:0) n3a luifu'l1i8ud (unsaturated fatty acids, UFA) 1szneuds nia
llmﬁu"lajéuﬁm%u?{m (monounsaturated fatty acids, MUFA) 1&un myristoleic acid (C14:1),
pentadecaonoic acid (C 15:1), palmitoleic acid (C16:1), heptadecenoic acid (C17:1), oleic acid
(C18:1 n-9), eicosenoic acid (C 20:1), eruic acid (C 22:1 n-9) taznya lusfuliduduFadou
(polyunsaturated fatty acids, PUFA) Gautiseemunsaluiungulewi 3 (-3 PUFA) 18un
o-linolenic acid (C18:3 n-3), eicosateinoic acid (C 20:3 n-3), eicosapentaenoic acid (C20:5 n-3),
docosahexaenoic acid (C22:6 n-3) taznsa lugiunguTem 6 (n-6 PUFA) Usznousae linoleic
acid (C18:2 n-6), y-linolenic acid (C 18:3 n-6), eicosatrienoic acid (C20:3 n-6) lla¢ arachidonic
acid (€204 n-6) TaonuhluiovausuTuimAdifinawes Cis:0 qagA 309091170
C16:0, C 22:6 n-3, C 15:0 uaz C 17:1 Tagli/sanaunmiy 29.6-30.6, 20.2-23.8, 9.8-12.8, 6.6-
9.3 11 6.6-7.2% MUY dmsulSuansa luiudu o ﬁagiﬂ?mmﬁfaﬂiﬂﬂﬁmgmd 0.04-

2.63%
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NnRanInaaanyN Usuansalusiu € 22:6 n-3 (docosahexaenoic acid: DHA) J1
Jausuluiimtrdony 24 ideu uaznduilodumds ( dorsal portion) guiiga (128 uaz
11.8%) ﬂiﬂ"lmﬁuﬁ'uﬁa (saturated fatty acid: SFA) maqﬂamuiuim%ﬁﬁmq 10 ag 12 1Aou
q Q‘ﬁ’q @ (P<0.001) @21 monounsaturated fatty acid (MUFA), polyunsaturated fatty acid (PUFA),
PUFA:SFA, n-6 PUFA 11a¢ n-3 PUFA nugefigalutansuTudimdideny 24 1eu (P<0.001)
LANUNTATINVOINTA 1UTY n-6:n-3 (omega G:omega 3) LAZNTA lUITUTIN (total fatty acid)
ludausuTudmdwiony 12 few gaiiga (0.1 uas 6516.5 mg/100g fillet) duilodoriaves
ndionunduniens (dorsal portion) #5118 PUFA, PUFA:SFA 11ag n-3 PUFA ¢
nndwidled e (ventral portion) (P<0.001) Ty finduiiieduiesiifsina SFA, n-6

PUFA, n-6:n-3 118% total fatty acid gan11nd1uiiod1unas (P<0.01)

Table 4-12 Fatty acid profile (% of total fatty acids) and total fatty acid of rainbow trout with

different ages and muscles

Age (months) Muscle P-Value
Criteria SEM

10 12 24 DF' VF Age Muscle Inter’
C14:0 2.634" 2.609" 2.119° 2.405 2.503" 0.001 <0.001 <0.001 0.248
C 141 0.491° 0.488" 0.431° 0.466" 0.474 0.000 <0.001 0.024 0.661
C15:0 9.314" 7.785" 6.612° 7.682 8.125 0.015 <0.001 0.265 0.995
C 151 0.343" 0.220° 0.403" 0.326 0.319 0.001 <0.001 0.657 0.614
C16:0 23.270" 23.820° 20.152° 22437 22.391 0.015 <0.001 0.911 0.451
C1le:1 0.580" 0.614" 0.603" 0.593 0.604 0.000 <0.001 0.127 0.326
C17:0 0.563" 0.520" 0.484° 0.513" 0.532 0.000 <0.001 0.009 0.017
C17:1 7.156" 6.474" 6.163" 6.700 6.496 0.009 0.002 0.372 0.378
C18:0 29.609° 30.063" 30.628"° 29.480 30.720° 0.007 <0.001 <0.001 <0.001
C18:1 9.475° 10.925° 12.304° 10.800 11.003 0.006 <0.001 0.187 0.085
C 18:2n6c 0.209" 0.226' 0.220" 0.216 0.220 0.000 0.011 0.326 0.425
C 18:2n6t 0.343" 0.914° 0.277° 0.475 0.547" 0.001 <0.001 0.023 <0.001
C 18:3n6 0.772° 0.281° 0.922° 0.677 0.639 0.001 <0.001 0.217 <0.001
C18:3n3 ALA 0.723" 0.443" 0.496" 0.494 0.613" 0.001 <0.001 <0.001 <0.001
C€20:0 0.164° 0.191° 0.206' 0.180 0.194 0.000 <0.001 <0.001 <0.001
C20:1 0.232" 0.215° 0.227" 0.220" 0.230° 0.000 <0.001 0.005 <0.001
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Table 4-12 Fatty acid profile (% of total fatty acids) and total fatty acid of rainbow trout with

different ages and muscles (continue)

Age (months) Muscle P-Value
Criteria SEM

10 12 24 DF' VF Age Muscle Inter’
C 20:3n3 1.270° 1.293° 1.535° 1431 1.301° 0.001 <0.001 <0.001 0.777
€ 20:3n6 0.158° 0.204" 0.327" 0.216" 0.243" 0.000 <0.001 0.027 0.002
C 20:4n6 0.126" 0.118" 0.128" 0.123 0.125 0.000 0.037 0.631 0.677
C 20:5n3 EPA 0.748" 0.633° 0.870" 0.788" 0.713" 0.001 <0.001 <0.001 0.026
C21:0 1.694° 1.892° 2.020° 1.776’ 1.961" 0.001 <0.001 <0.001 0.041
C22:1 0.114° 0.085" 0.103" 0.106" 0.096" 0.000 <0.001 0.034 <0.001
C22:2 0.268° 0.658" 0.386' 0.470" 0.404" 0.001 <0.001 <0.001 <0.001
C22:6n3 DHA 9.991" 9.825" 12.809" 11.838" 9.911 0.008 <0.001 <0.001 0.015
C24:0 0.279° 0.182° 0.251" 0.239 0.236 0.000 <0.001 0.571 <0.001
C241 0.061" 0.048" 0.035° 0.045" 0.050 0.000 <0.001 <0.001 <0.001
SFA 67.079" 66.546" 61.952" 64.2117 66.174" 0.012 <0.001 <0.001 0.214
MUFA 18.333" 18.881° 20.103" 19.081 19.130 0.009 <0.001 0.844 0.076
PUFA 14.592° 14.577° 17.951° 16.713" 14.700” 0.009 <0.001 <0.001 0.182
PUFA:SFA 0.218" 0.219° 0.292° 0.263" 0.224 0.000 <0.001 <0.001 0.088
n-6 PUFA 1.599° 1.731° 1.861° 1.697° 1.764" 0.001 <0.001 0.013 0.442
n-3 PUFA 12.725° 12.189" 15.705" 14.547" 12.532 0.009 <0.001 <0.001 0.233
n-6:n-3 0.128" 0.144" 0.122" 0.119 0.144" 0.000 <0.001 <0.001 0.422
Total FA 52422 6516.5" 4054.6° 4050.4" 6491.7° 6.852 <0.001 <0.001 <0.001

™ Mean within the same row with different superscripts differ significantly (P<0.001) by age effect.

*'Mean within the same row with different superscripts differ significantly (P<0.001) by muscle effect

' Dorsal fillet, *Ventral fillet, * Interaction between age and muscle.
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Figure 4-26 SFA, MUFA, PUFA, n-3, n-6, PUFA: SFA and n-6:n-3 of rainbow trout with

different ages
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Figure 4-27 SFA, MUFA, PUFA, n-3, n-6, PUFA: SFA and n-6:n-3 of rainbow trout with

different muscle types
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Figure 4-28 Omega 3 fatty acids of rainbow trout with different ages
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Figure 4-29 Omega 3 fatty acids of rainbow trout with different muscle types



