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Figure 2 Weight gain in pigs at various ages (Anndaguin; aud f, 2532)
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Figure 3 Carcass composition of pigs at various ages (autagein; aute, 2532)
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Table 1 The production performance of pigs at various slaughter weights

Criteria Slaughter weight (kg)

. 1
Boars’ carcass weight

70 . 80 90 100 SE
Average daily feed intake, kg 2.32* 2.28" 2.51° 2.58° 0.06
Period of feeding, days - - - - -
Average daily gain, kg 1.153 1.159 1.126 1.130 0.30
Feed conversion ratio 2.51° 2.48° 2.65" 2.81° 0.06
Killing out, g/kg 772 768 780 781° 3.10

Boars’ slaughter weight2

90 100 110 120 SE
Average daily feed intake, kg 1.70 1.81 1.95 2.05 0.025
Period of feeding, days B9.31° 10657 11442 13025° 379
Average daily gain, kg 0.85 0.77 0.77 0.75 0.02
Feed conversion ratio 2.54 2.81 2.84 2.88 3.42

Kiiling out, g/kg - - - - -

“** Means with common superscript is not significantly different (P>0.05)
Adapted from IWeatherup etal. (1998)
*** Mean within rows showing different superscripts is not significantly different (P>0.05)

sauilasoin *andn uavans. (2543)
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Table 2 The production performance of pigs at various slaughter weights

Criteria Slaughter weight (kg)

Barrows’ weightl

100 113 127 SE
Average daily feed intake, kg - - - -
Period of feeding, days - - - -
Average daily gain, kg 0.671 0.662 0.671 0.11
Feed conversion ratio 343 3.62 3.62 0.09

Killing out, g'kg - - - -

Boars’ slaughter weight2

80 100 120 SE
Average daily feed intake, kg - - - -
Period of feeding, days - - - -
Average daily gain, kg 0.785 0.769 0.725 0.85
Feed conversion ratio - - - -
Killing out, g’kg 769 786 800 1.40

Means with common superscript is not significantly different (P>0.05)
Adapted from 'Neely et al. (1979)
Mean within rows showing different superscript is not significantly different (P>0.05)

Adapted from " Ellis et al. (1996)
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Table 3 The carcass composition of pigs at vanious slaughter weights

Live weight (kg) Lean meat (%o) Fat (%) Bone (%)
90 48.1 322 12.0
100 45.6 35.8 11.2
110 43.4 394 10.5
120 40.9 43.2 9.8

aautlagenn; e (2528)

Jaturasitha et al. (2000b) ﬁﬂymnmmﬁmﬁnqhm}ﬂmmwmnuasﬂmmmﬁa
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Table 4 The selected carcass characteristics and carcass quality of pigs at various slaughter

weights
Criteria Slaughter weight (kg)
Boars’ carcass weight1
105 118 132 145 SE
Dressing percentage, % 74.1 74.8 73.9 74.5 2.04
Carcass length, cm 85.2 87.9 89.3 91.6 12.94
Carcass backfat thickness, cm 1.95 2.19 2.39 272 0.21
Loin eye arca, cm’ 31.8 34.5 383 41.4 9.57

Barrows’ Weight2

45.5 68.2 90.9 113.6 SE
Dressing percentage, % - - - - -

Carcass length, cm 60.82° 69.26" 75.02° 79.14° 0.85
Carcass backfat thickness, cm 2.01° 2.88" 3.57 4.02° 0.15
Loin eye area, cm’ 14.76" 19.81° 23.45° 25.87° 038
Lean cut, % - - - - -

Primal cut, % 71.61° 68.56" 67.77° 67.35" 2.36

Means with common superscript is significantly different (£<0.01)
Adapted from ' Knudson ef al. (1985)
04 Mean within rows showing different superscript is significantly different (P<0.05)

Adapted from ?Shuler et al. (1983)

Eo

1 ¥ Y at ¥ o’ t J H o s
Carr et al. (1978) 100 Rudnthdaledussiewinidu iethwiinagns
a J - 4 ] :’ o 1 4 :’ o W o ¥
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Table 5 The selected carcass characteristics and carcass quality at various slaughter boar weights

Criteria Slaughter weight (kg)

Boars’ weightI

104.8 131.5 SE
Dressing percentage, % - - -
Carcass length, cm - - .
Carcass backfat thickness, cm 1.94° 2.61° 0.03
Loin eye area, cm’ 36.7" ‘ 42.0° 0.09

Barrows’ weight2

100 130 SE
Dressing percentage, % 78.9" 82.1" 1.7
Carcass length, cm 99.0" 107.2° 3.5
Carcass backfat thickness, cm 2.73° 3.42° 33
Loin eye area, cm’ 34.7° 44.1° 46

** Means with common superscript is significantly different (P<0.05)
Adapted from ! George et al. (1983)
* Mean within rows showing different superscript is significantly different (P<0.05)

Adapted from ? Candek Potokar et al. (1998)
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9 1 1) LY
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o y 44 & R | o S o by ,
Iy dehminaiudniy vush  wlesisudnszgniuszanns  Taognsan
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Table 6 The carcass composition of various slaughter boar weights in term of style cutting

Parameter Slaughter weight (kg)

Boars’ weight

73 85 100 112 126 137  SE

Belly 159 167 172 177 185 193  0.05.
Bone 147 134 120 120 113 114 016
Ham ' 25.5 254 251 244 246 244 038

Means with common superscript is not significantly different (P>0.05)

Adapted from Martin. ef ¢l. (1980)

Table 7 The carcass composition of finishing pigs at various slaughter weights in style

cutting (% of chilled carcass weight)

Parameter Slaughter weight (kg)

Barrows’ weight

85 92 103 112 SE
Loin 25,93 27.34 26.85 27.52 2.36
Belly 16.04 15.34 16.07 15.61 1.80
Ham 21.88 22.56 23.06 22.16 1.18
Shoulder 26.47 27.66 27.00 27.87 1.93

Ham-+loin+shoulder 74.28 77.56 76.91 77.55 3.27

Mean with a2 common superscripts are not significantly different (P>0.05)

Adapted from Fortin et al, (1980)
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Table 8 Meat quality traits at various slaughter boar weights

Traits Slaughter weight (kg)

N 1
Boars’ carcass weight

70 80 90 100 SE
pH-value
® 45 min p.m. (loin) - - - - .
® 24hp.m. (loin) 5.59 5.56 5.56 5.55 0.02
Color
® Luminosity (L) 58.5 57.6 58.7 58.7 0.70
® Red-green index (a) 4.73 4.50 4.50 5.14 0.29
®  Yellow-blue index (b) 8.62 8.81 8.94 9.23 0.23

Boars’ weight2

92 105 . 118 131 SE
pH-value
® 45 min p.m. (loin) - - - - -
® 24hpm. (loin) 5.51° 5.51° 5.49% 548 0.007
Color
® Luminosity (L) 59.13" 57.86° 58.00° 57.35°  0.609
® Red-green index (a) 4.13° 507 5.20° 5200 0.263
®  Yellow-blue index (b) 8.68 9.09 9,29 9.84 0.197

Means with common superscript is not significantly different (P>0.05)
Adapted from lWeatherup et al, (1998)
** Mean within rows showing different superscript is significantly different (P<0.05)

Adapted from *Beattie et al. (1999)

) o
Ellis et al. (1996) 5180131 ihnindeifinadequnaiwilamudy fiuldnn

o4 oA p & P | & & 32 P & o
diehndy  aammilea iy dwaaslidsnumiisveuds  Swiumauininey
:’ o el -g = o - . ¥ 4 vé’
wazthwinfinedu  dfinadiadluile  (myoglobin)  unzvinadulondwiiledlnaiu

] 3 []
(Fayi, 2534) 0ANdRIAUTIB91UYDA Cisncros ef al. (1994) WU Mt miinfidhaiexd



18

mmﬂnwuﬁammuﬂmﬂmmmmummmiﬂamnﬂumwuﬂﬂﬂ wudh da i liaewuifuee
avinumzvesammiles  uazdadiveuite Feliduffiowveddusing  Sufiul 1
amnjuiiana Lﬁaﬁwqmw?’whﬁiiymﬁﬂqa ilosnindasinsnsaiulafianas mad
ilounsfiseutned Seiinadenisvhanive e lu (proteolytic enzyme) NYNAINITHIAL
YT UADFAUY (collagen) Tundunite Milidomnau (Kempster and Warkup, 1991)
Monin ef al. (1999) 18974 ﬁnsffiﬁnhxﬁmfmﬁﬂ 127 nn. vz ldfinnu
u@mmqnummmmxﬂuﬂimﬂumﬂmtmaamsm (pH) (@5 ummﬂwmm) ammﬂuﬂu
ﬁﬂwmmaumuﬂ 101 . 1ffee1nesiinrueTaves sarcomeres 10T nazdiawauiay

] 1 d [}

nngufaimineinm (101 nn) #<0.05) ualudnyazdudy TinuanuuaneNsEnIg

9 '
2

Wminfa aeandssiy Sutton e al. (1997) 1Az Leach e al. (1996) W1 Usuas lusiu
¥ X Q‘ 4:3’ 1 £ é =y L r=Y
unsnlwile (intramuscular fat) sgsdulugnsaiil 127 an. Fwenenwaud U
w & LA S e Aoy . = SR =
Tufumsnluileezfinduannimindudrain Taeviansdaulugasiainiderinnin 110 fe
140 AR.
. t 2
Candek Potokar et ol (1998) @usuuzil msmudminan sxdunis
ﬂ‘mﬂiaﬂmmwmmwaqmﬂuaﬂmmu Falugmdide a* (redness) e lusiunmsnluy
lua (mtramuscular fat) cﬁauwamaﬂ‘ﬂmzmmmzmmgﬁﬂﬂlum‘itlau%'u (sensory evaluation)
F o .
sanaozdi Tomalumsifailoda a1 wazung (Pale Soft Exudative, PSE) tiissoniiuns
FHURINTTUYBIANT (activity) HAZMITHAYEDT WU INABNOZATUDD ADTINNG (adrenal
-3 0 ) = =5 9t (] T j’ 9t ar
cortex) WINVU 1lgnsfanmAT o ldNdswarequnimiionmun aenndoany
T ¥ kY
Cisneros et al. (1994) 5wa1uaTu11 Temadioziin PSE lungugnsfiaimimiingslddend
T o r 1 :‘ Y -nl é‘
wiud01ne pi, @s wiimendiy, a1 L* toz aledidudmsganderh (drp loss) iy

Y - { " . .
g vwindeiufintu aeandesiy Kuhn and Kuchemeister (1992) ¥msant1gnsi

8 9
H1Mune 85.2, 90.3 LAz 92.1 AN. AWEIAY WLI1 AN pH, ypanAioduuen (Longissimus

B

3

i w 1 o4 4 & -
dorsiy weinu Tduidas ovhminsiufivdy FavziiTomafaile PSE Tasezsinlguin
' P 44 F oo 4, A N R |
AMTYAYAEUT (drip loss) TANTUFUAY AIU A1 2* (8T b* NANTY lderihmins riuTy
(P=0.05)
] =1 & dg o o o 4 1 [] ; '
ad lsiawdeidydmsuguaiiile wu anugus ATWUN UaZAI
: o ; 2, L
qoA91AN19YT991MT (cooking loss) Wvzang adfvyyeldileinninanndiduain
9 3t

70 94 120 an. wenwniimssidaemisfeniunisanszduluiuunsn FININWY NI

AN vBNIle (Ellis et al., 1996)



19

: 9 )
Sather et al (1991) FI9TUD nﬁﬂﬂusnﬂmmwsﬁamn"lmﬂmmiﬂﬂiszu
3 ]
10 niudennasihutinude Taenalgaseediludwmsnagsznane 7.6-7.9 nfudenn.
3 9
dausmmsgudet (drip loss) Wi liflanuuana1eduneada (P>0.05) ualuduguan
. v o Lo a < d o = s ' Sl o
MaTATUT (nutritive values) duiuFAUMTRNe SiFudTUsauuaz lviiu uanwleosidud

y AN :
ANTFUIzaAad W mMHnU UNNYU (Beattie ef al., 1999; Knudson ef al., 1985)

Table 9 Water holding capacity (WEHC) of loin chop at various slaughter boar weights

Traits Slaughter weight (kg)

. 1
Boars’ carcass weight

70 80 50 100 SE
Water helding capacity, WHC
®  Drip loss, g'kg 58 54 60 66 4.20
® Thawing loss, g'kg - - - - -
® (Cooking loss, g'lkg 273 253 243 227 6.10
®  Shear force, kg/cm’ 3.18 3.20 3.03 3.13 0.13

Boarsg’ weight2

92 105 118 131 SE
Water holding capacity, WHC
®  Drip loss, % 5.88 6.23 6.08 6.68 0.23
® Thawing loss, % - - - - -
®  Cooking loss, % 25.85" 25.93" 25.04" 23.35" 0.43
®  Shear force, kg/om’ 332 3.15 3.12 3.11 0.07

Means with common superscript is not significantly different (P>0.05)
Adapted from ' Weatherup ef al. (1998)
*® Mean within rows showing different superscript is significantly different (P<0.05)

Adapted from *Beattie et al. (1999)
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Table 10 Nutritive values of loin chop in boar meat at various slaughter weights

Traits Slaughter weight (kg)

. 1
Boars’ carcass weight

70 80 90 100 SE
Nutrient composition of loin (LD}, % in fresh matter
Dry matter, g/kg 251° 252° 255" 257° 1.2
Moisture, g'kg < - - - -
Protein, g/kg 236 236a 238a 244b 1.4
Fat, g/kg 8.3" 6.8" 9.7 10.0" 0.84
Boars’ weightz
92 105 118 131 SE
Dry matter, g’kg 249" 249" 254° 256" 0.60
Moisture, g/kg - - - - -
Protein, g/kg 234° 236" 240" 241" 0.70
Fat, g/kg 7.1 7.2 7.9 8.4 0.36
Boars’ weight3
105 118 132 145 EMS
Dry matter, % 2 - - - -
Moisture, % 74.5 744 74.2 74.7 1.19
Protein, % 22.4 22.5 23.1 22.8 1.95
Fat, % 2.81 2.51 231 2.25 2.12

** Means with common superscript is significantly different (P<0.05)

Adapted from ' Weatherup et al. (1998)

“* Mean within rows showing different superscript is significantly different (P<0.05)
Adapted from *Beattie ef al. (1999)

Means with common superscript is not significantly different (P>0.05)

Adapted from * Knudson et al. (1985)
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Table 11 Trained panel evaluations of Longissimus clorsi (LD) of pork at various slaughter

weights
Criteria SIaughter weight (kg)
| | Boars’ weightI

100 110 SE
Colour” 1.94° 2.33° 0.10
Firmness’ 2.89" 2.56° 0.12
Marbling" 1.72 1.72 0.08
Tenderness” 407 431° 0.13
Juiciness” 4.25 430 012
Off-flavour” 1.59" 1.25° 0.08

Barrows’ weight’

110 140 SE
Colour” 2.30 2.13 0.12
Firmness™ 2.69 2.33 0.15
Marbling” 1.24 1.53 0.15

"Scale of 1 to 5; 1 = pale pinkish-gray, very soft and very watery, devoid to practically devoid;

5 = dark purplish red, very firm and dry, moderately abundant or greater

“Scale of 1 to 8; 1 = extremely tender, juicy, no off-flavor; 8 = extremely tough, dry, extremely
strong off-{lavor.

"Measured on M. longissimus lumborum only.

*" Means with common superscript is significantly different (P<0.05)

Adapted from 'Nold et al. (1997)

Means with common superscript is not significantly different (P>0.05)

Adapted from *Sutton et al. (1997)
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Table 12 Panel scores of Longissimus dorsi (LD) of pork at various slaughter weights

Criteria Slaughter weight (kg)

80 100 120 SE
Tenderness 4.72 4.40 3.95 0.062
Juiciness 3.89 3.67 3.61 0.006
Pork flavour intensity 4.17 4.05 411 0.039
Overall acceptability 4.65 4.44 4,25 0.045

Means with common superscript is not significantly different (P>0.05)

Adapted from Ellis ef al, (1996)
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Table 13 Fatty acids composition in backfat of pigs at various slaughter weights (Garcia Macias

et al., 1996)
Criteria Carcass weight (kg)
72.8 100.1 SD
Backfat fatty acids (mg/g)
Cl16: 0 palmitic 264.6" 252.9° 14.7
C18 : 0 stearic 126.0 123.6 15.5
C18 : 1 oleic 459.9" 490.4° 2.23
CI18 : 2 linoleic 97.2° 90.1" 11.6

“* Different letters indicate is significantly different (P<0.05)
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8 9 ]
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¥ 1
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}
voansa luduTemda C18:1 (oleic acid) AluUtadA C18:2 (linoleic acid) galiu uanTa luidy
wiadian C16:0 (palmitic acid) annd Tungugnsitnaiuiievimin 120 an. (m15199 13)
¥ 0 1
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P 91 ] 1 o d’l‘ a o 3 19 et Y =& B
ffieondn ed1e lsdmulunsgammnssudiedahiuTudesmsansfi lvduann Saneewd

' T o 4 ' o o 1 a o & '
veeedugnsnaluletimilnuaqfleaninhilianudifydersygnoiudumsiams Fgn

HiFesdUNUNITHTATIWBS (Fortin ef al, 1980)



28

matheiienazlviy

Allen and Hamilton (1994) 5184711 msfivisasnsiuveadionas luiy
thy fvdnmaiallde msmadey TBA wst duiviiaimiesdu deldlsaiunsda
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au rilasnindFumnsa ludiu hisudiganintums (Fayds, 2543; Wood et al., 1985)
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i |
S N OH HO N 5
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N CH—C=CH . N
OH OH
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(hydrogen bonded form)

Figure 4 Oxidative rancidity of meat (Allen and Hamilion, 1994)
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Figure 5 Structure of androstenone (Patterson ef al., 1968)
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Table 14 The concentration of Androstenone in hﬁfatmdblm&nt‘ pigs at various slau

boar weights
Androstenone in backfat, pug/g 021 © 007 014 004 028 009
Androstenone in blood, ng/ml 2099 259 2745 405 3660 410

Mwﬂmmmmﬂmmm@mﬂydﬂ&ml@ﬂﬂﬁ]
Adapted from Patterson (1984)
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15 B 10559
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u _

Androstenone mcnnﬁ#linn'{nmnm

Staughierveight ()

Figure 6 Level of androstenone in backfat at 90-120 kg of slaughter weight
Adapted from Hassen et al. (1997) cited by Bonneau et al. (1997b)




32

] -4
1 ] as

AIANYIWeY Adam (1978) lugnsmetdnaimimiin 60, 75 uaz 90 An.

L
]

160 W91 3880 Androstenone W IgSunaiiasorntimiiaithah uduan TR
Worhmine iy (P>0.05) 1UABINY Oeckel et al. (1996) WU mqsm:ﬁy"mﬁﬂﬁ
wha i BenEwaunindemsilszfiuseuivlutumaudes (>0.05) Sauddisesy
Androstenone 3R o1 viTnainnaduian TeandeIRUMI AN 1D Bonneau (1987)
wudﬁmmﬁé’ﬁmﬂyﬁﬂ'ﬂ 105 uaz 125 NN, AUEIAY WU lf‘ll’é)i?!ﬂiﬁ‘lf'mﬂ/ﬂllmﬁu DEAY
521 Androstenone mﬂﬁw‘ﬁuﬁ'u

s T snuedin wui msﬂau‘?mﬁaqnsmmjmﬂﬁﬁﬁnﬂ 1nez
WUTYA1UR4 Androstenone 1 lusiudundainni1 seduves Skatole $4 Desmoulin et al.
(1982) cited by Bonneau ef al. (1997¢) [@U931 @15 Androstenone ﬁﬁﬂﬂﬂﬂw1&uﬂ$lﬂuﬂéu

ot

Ananngaawad Tasduiuinulfiorznivaisilsenenudun 19U Skatole dapndadfiu

=

LI
Bonneau ef al. (1997a) MAn¥ngAsmaginihminannlszinm 80 nn. szasianuszdy
! ¥
Androstenone ¥1AN71 0.5 mg/g TEHIN 39.1 - 55 % VBIWINYIINNA UATIZAL Skatole
1 1
0.25 mg/g IENIN 2.2 % - 12.3 % veemnnianya 9udszdinla ndugnsmedrinzdumg
3
W19IRA17 Androstenone 1031 (Lundstrom et al., 1980 cited by Claus ef al., 1994) 5IU14
[ i o i A d? |
Brennen et al. (1986) ANy 1015 190 MNSIULANT AOTZAY Androstenone ATUTEV 19T
4} toel N PR oy o T = 3 o a
$hairhi 100 uaz 130 nn. wud goshithiminail 130 An. 9zluus T¥uiisz@y Androstenone
r 2 r ‘é 1 " = 3
tosndt Fahewiunuimamildieg I lunswiagnsyumadined nefidudrings uazi

flynuiesnautiasnin

Skatole

3 Skatole Hlumisilszneviiszmedie (nmd 7) uaziinAuadioaseiszgn
= o IR = 4 ' =y &
ainlud1 @ Ingjdrude TaegdunsdhannsodesaaionsaosiTu tryptophan &4'ldu1910

Tdsauluemis {(endogenous secretion) !l‘ﬂzﬂ‘ﬁ‘lﬁ!ﬂﬁ@ﬂ%@&ﬂﬁﬂ[‘ﬁﬁﬁﬂ1ﬂ1ﬂﬁﬂﬁ (Claus et

N
H N
H

Skatole Indole

Figure 7 Structure of skatole and indole (Claus et al., 1994)
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microbial biomass
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liver
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Figure 8 Factors of skatole metabolism in large intestine of pigs (Adapted from Jensen and

Jensen, 1997)
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Jensen and Jensen (1997) 5181471 Skatole (Humstsenoufiszmadie nazs
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/\
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Figure 9 Hypothesis for anabolic and catabolic mechanisms which provide tryptophan for

bacterial degradation (Claus et al., 1994)
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Figure 10 Microbial degradation of tryptophan in the intestinal tract (Claus e al., 1994)
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MIANHINET Moss et al. (1997) cited by Bonneau ef al. (1997a) ¥msinu1
Pnums skawle Tuluiudumdevssgnsmadidsininntn 02, 103, 114 uaz 125 an.
awidy nud SnoThdhEinams kol mudy deiminidiin ©>005)
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Concentration Slaughter weight (kg) !

92 104 113 125  Mean  Sig
Skuls; il 343 934 800 945 755 NS
Indole, ng/g 165 412 257 621 34 NS
Means with common superscrip thmtmuiﬁcmﬁbr"ﬁ o diﬁ'amnﬂf?}&ﬁé} TR
Adapted from Moss ef al. (1997) cited by Bonneau et al. (1997a) v

B0 ka
M 05 kg
Oiz0kg

Skatole concentration (ug/)

Slaughter weight (k)

Figure 11 Levelof skatole in backfat at 90-120 kg of slaughter weight
Adapted from Hassen et al. (1997) cited by Bonneau et al, (1997h)
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Testosterone
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en-3-one, A4—a11drosten-17B-01-3-011e ﬁ’cj@]i Tassadranual C,H,.0, (Budavari et al., 1989,
9 = ' a 1 ' o 2 g
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1 1 3

ARWNUG C-3 11aZ C-17 MUBIAY UMAINAR androgen N 1A AB leydig cell TUDMME TIUR

1 1 o o4 4 9/ oo =
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OH

o il

Testosterone
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Figure 12 Structure of testosterone (ﬁﬂ!lﬂﬂﬁﬁﬂ; ﬁ{ﬂﬁﬁ‘i, 2539)
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protein MM IUAIU Testosterone Ahildinwtaiy tissue ﬂsgmﬂﬁﬂu"lﬂﬁ]u Androsterone 118
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Figure 13 Synthesis of testosterone from leydig cells and sertoli cell of testis
(Pantlasnin; ussey, 2541)
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Figure 14 Level of testosterone concentration in blood plasma (David, 1997)
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