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Abstract

The objective of this research was to investigate the effect of free range raising system on
growth performance, carcass characteristics and meat quality of Thai native chickens. Three
hundred and sixty 1-d-old chicks were randomly allocated to 2 treatments: indoor treatment,
housing in an indoor pen (5 birds/mz) and free-range treatment, housing in an indoor pen (5
birds/mz) with access to a grass paddock (1 bird/mz) during 8 wk of age to slaughter. Each
treatment was represented by 6 replications containing 30 birds each. All birds were provided with
the same diet and were raised for 16 wk. The results showed that there was no difference between
treatments in growth performance, carcass composition, abdominal fat yield and nutrient
composition in breast meat (P>0.05). However, the chickens in the free range treatment had higher
protein in thigh meat and more yellow skin than the chickens in the indoor treatment (P<0.05).
There was no difference between groups in cholesterol content (P>0.05). However, the collagen
content and shear force value of the chicken meat in the free range treatment were higher than that
of the chicken meat in the indoor treatment (P<0.05). In addition, the proportion of n-3 fatty acids
was higher and the ratio of n-6 to n-3 fatty acids was lower in free range treatment than in indoor
treatment (P<0.05). Furthermore, the feather pecking damage of the chickens in the free range
treatment was lower than that of the chickens in the indoor treatment (P<0.05). These data
indicated that the free range raising system had no effect on growth performance and carcass
composition, but could increase collagen content and the proportion of n-3 fatty acids in chicken
meat. The free range raising system significantly reduced the feather pecking damage of the Thai

native chickens.
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‘Means with different superscripts in a column are significantly different (P<0.05).
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Genotype Treatment Breast (%) Thigh (%) Wing (%) References
Ross Control (56d) 22.0° 14.8° - Castellini et
Organic (56d) 23.2° 149° - al. (2002)
Ross Control (81d) 235" 150° -
Organic (81d) 25.2° 15.5° -
Broiler Control 21.8" 32.8 10.6° Grashorn and
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Free range 18.9° - 11.5° (2008)
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Free range 20.17 27.65 11.85 (2009)

**Means with different superscripts in a column are significantly different (P<0.05).
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Meat Treatment Day L* a* b* References
Breast  Control 56 59.23° 476 5.16° Castellini et al.
Organic 56 60.74" 5.02 6.01° (2002)
Conol 81 5805t sz 438"
Organic 81 60.39° 4.94 576"
Thigh  Control 56 52.86" 5.78 495"
Organic 56 56.28" 5.84 5.83°
Control S, 5174t 503 4030
Organic 81 54.93 6.07 5.05°
Breast  Control - 70.98° 4.87 17.59° Husak et al.
Free-range - 71.06" 4.99 15.39° (2008)
Organic - 68.02° 4.60 12.98¢
Thigh  Control - 98.17° 6.09° 14.97°
Free-range - 67.59" 7.06° 13.41°
Organic - 65.43" 6.36" 11.36°

**Means with different superscripts in a column are significantly different (P<0.05).

L* = lightness, a* = redness, b* = yellowness
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Ross 56 Control 24.46" 0.6 22.36 1.46° Castellini
Organic 23.72°  0.65 22.35 0.72° et al.
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Organic 2422 072 2276 0.74°
Slow-growth 91 Control 2599 410 13.56° 525"  Fanatico
Free range 26.37 4.00 13.90 * 447° etal.
Fast-growth 63 Control 2650  4.00  13.00° 8.86" (2008)
Free range 25.56 4.10 13.45° 7.90"
Broiler - Control 24.71° - 22.26° 1.92 Husak et al.
- Free-Range 25.19° - 23.26" 1.80 (2008)
- Organic 25.02° - 23.31"° 2.08
Slow-growth 112 Control 28.60 - 24.26 0.86 Wang et al.
Free range 28.08 - 24.49 0.54 (2009)

**Means with different superscripts in a column are significantly different (P<0.05).
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gaydy Orlinolenic acid FunansoonFasusznIamsmliui vazih ldifamsgadoves
w -t 2 A s {
n3aludiu Griswold et al. (2003) Fl1dwiumanesalse novvesva luermisinuaTiud
o o 1 . . . &' 2 1
vz IidaaIuue O-linolenic acid (18:3n3)°luﬂ5’mmaqﬁu Ponte et al. (2008b) 518U NNY

Tusssumnaztluuraanfveq O-linolenic acid (18:3n3)ua2a15U52ABUNINFINNOU ) N
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linolenic acid, EPA 12y DHA lwiloanl¥geiu udosnelsnmu Gur (1984) T1891UM

v
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pandsznovveensalyduludvszoglulassadicvosluduiiogianny

U

: . o 2 o A
a3 Tu'lamsa (galactolipid) 39z ogIunas Tswara dsiunisi lndies 19z Tomild vzdoq

o ' P o = Y ¢ . A v '

mmsdosTassaiieueslviiu Feervazdeanisionle galactolipase WoNTZAUNTIDEUDI

n3a 193U Ol-linolenic acid 00NN IATIa3 1904 galactolipid LtazUBNINI M3 10 laannu

A ad A 9 ' o 9 1 A o Y

Hrsssumandsunudosnii 5% vesiaguis vz lulinalumsiiuszavveansa ludu o-
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linolenic acid Twilo'ln (Ponte et al., 2008a)

2 J & 1 1 a v A & N
Naﬂ15laﬂﬂqﬂ1uﬁzﬂﬂﬂ\1ﬂa’ﬂﬂ@]@%uﬂﬂ]ﬂ\iﬂjﬂll"lllluwlﬂﬂﬁgﬁllcluluﬂ Llﬁﬂ\?sluﬁ']§1\1°ﬂ

[l
= (% a

] g ' ' =~ T o A P
2.6 “If\?ﬂ?imﬂ\?"lﬂ(lui$ll‘ﬂﬂa@ﬂﬂ$uwaﬁ@ﬁ@ﬁ3uﬂlﬂﬁﬂiﬂ‘lﬂluu‘ﬂ UDUAIVU T?JliJﬂT-:% LLﬂ$Tﬂ

v A 44 =
Wi1-6 e Mnngay

a 1 ' 2 gy 1A o &
AT NN 2.6 miimamwammmimﬂﬂﬂimwumﬂaaﬂmwmmmﬂiﬂ%uuiuma

Meat Treatment Saturated Mono Poly Omega 3 Omega 6 References

unsaturated unsaturated

Breast Control 35.9° 33.0° 31.2° 40° - Castellini et
Organic 37.9° 29.7° 324" 51° - al. (2002)
Thigh  Control 346" 37.9° 27.6" 3.1° -
Organic 36.2° 31.7° 31.2° 4.7° -
Breast Control 33.1° 37.5° 30.0° 21° 275"  Husaketal.
Free-range 33.6° 35.8" 30.7° 37 270° (2008)
Organic 31.9° 28.4" 386" 42" 342°
Thigh  Control 31.4° 41.1° 274° 1.7° 257"
Free-range 31.3° 419° 26.6" 21° 244"
Organic 28.3° 33.9° 37.7° 3.5° 34.1°

**Means with different superscripts in a column are significantly different (P<0.05).
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(NRC, 1994) TagniszauT1sauminy 21, 19 uaz 17% 1u%3901g 0-3, 3-6 1ag 6-16 dilav

auday uaglindsnunlsse Tenila 3,100 kealkg Tagaverismimnly lifiesdlsgnou
Ay ¥ v o2 Y] A 9 ax A ' A A '

nlavnindadinesgndrouy litimsldelgFuzniomsisaimsnsyaula daulsznouves

A v g 1 [ ¥ 1 3 A
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mseh 3.1 muﬂszﬂammqmm‘mi1/1ﬂamuazmﬂﬂizﬂaum@ﬂﬂ%m

Ingredients (%) 0-3 wk 3-6 wk 6-16 wk
Corn 38.55 46.65 55.30
Soybean meal 25.85 25.60 23.50
Full fat soybean meal 16.00 9.00 4.50
Rice bran 10.00 10.00 10.00
Palm oil 5.45 5.00 3.00
Salt 0.25 0.25 0.25
DL-Methionine 0.35 0.25 0.20
L-Lysine - 0.15 0.05
Calcium carbonate 1.55 1.60 1.80
Dicalcium phosphate 1.50 1.00 0.90
Mineral-vitamin premix” 0.50 0.50 0.50
Total 100.00 100.00 100.00

Analyzed composition (%)

Moisture 9.78 9.49 9.87
Crude protein 21.34 19.78 17.33
Fat 12.19 10.17 7.72
Crude fiber 4.88 5.21 3.83
Ash 8.70 6.80 5.10
Calcium 1.02 0.89 0.82
Total phosphorus 0.75 0.72 0.68

Calculated composition
Metabolizable energy (kcal ME/kg) 3,100 3,100 3,100

Auvailable phosphorus (%) 0.45 0.35 0.30

" Provided (per kilogram of diet): Vitamin A, 15,000 IU; Vitamin D,, 3,000 IU; Vitamin E, 25 1U;
Vitamin K;, 5 mg; Vitamin B,, 2.5 mg; Vitamin B,, 7 mg; Vitamin B, 4.5 mg; Vitamin B,,, 25 |lg;
Pantothenic acid, 35 mg; Folic acid, 0.5 mg; Biotin, 25 [lg; Nicotinic acid, 35 mg; Choline chloride,

250 mg; Mn, 60 mg; Zn, 45 mg; Fe, 80 mg; Cu, 1.6 mg; [, 0.4 mg; Se, 0.15 mg.
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1 % d' a a a ldy A é % as =
vinlnnnarimeninwganssulunmisinvuveslanwiios Feaauilasitnmsdnyives
o Y [ = a [ ] ] I~
Bilcik and Keeling (1999) Tagyiin1saniufindnyazanuderieusnuvasln wiswenilu 4
[y [ [ o 1 a a 1% [ §
52AU A0 52AY 1 anBUZYUAVYIE BINAATIN1091NMSINUY, 52AD 2 anyuzaund
= < [ [ A = o
ANUAEMIBIANT DY (<25%), 5£A1 3 anyazNNANMFeIeY1UAa19 (25-50%) LazTLal 4
ANHAZVUNTANVTEMIILIN (AN >50%)
3. MIIATIUYIZNOVVRININ
1 1 %’ % =) 1 U 4 % 1
mmsgulnghaz 4 @1 (naduazimmiiendisaz 2 @) iedadauisznenvesann
w ' ) \ a ¥ I & o . &
waz lviulureaies Tageaomsua 14 lanuiazeadumal 10 921709 189910 UINITH
H AanAa o | ' H
111IRIFINHME991N0A0IMT 1F0ANDATY jugular vein Uavel¥iidea lnasenliviua ainih
9 ~ a o o o ] Y I Aa o I
Foungungil 58°C nouvu wi1wivrzmelusen uazihanliusludesdugumngi 4°C 1ilu
! ' 4 1 vl 2 @ 2 1 1A ° °
a1 24 911w imsdauaaazuenFudIu suiinuesyudiulnieihnduiudoya
' o . o ' ' A o 3 P-4 H o
duilseneuann Tasmsmuiaiiminuessnaiuad q sxaaeuilulesisuavesimin
ool
W A a U = &'
4. MIINARIVTIAS AL
v A g o =) =) dy [ 1 1 ]
lumsiagdvouileaziimafSeumeudvouilonazmiialnan aIuen LazaIy
azIwn @1e1A509 Minolta colorimeter (Chroma Meter CR-300, Minolta, Japan) AUNUINNINS
[ o [} a g’; @ 1 @ [ ] @ 1 o Y] %’ 1A
Jaludmruaaunnasalumsianaazaitosn Taslundazarediiinmsiag 3 9a Tagai
v o I~ 1 . [ 1
Javmunesnylua L* (lightness) A1 a* (redness) AL A1 b* (yellowness)
a d &’
5. M3AANHLNBUL] U
o < (3 | g j’ A ) a J A j’ Y 1
mmsnudlegtoonuaziioas Inn et 1 as1z S ua Tavus lwile 1dun
& ~ o ) an
Ay Tasau Tvafu uazid muI5Msves AOAC (1996)
a d
6. M3NnNzHiYSnaneaanau
o < o ] j/ g A o a Jd A
mmsnudedruiiesnuaziioas Inn e lUinsziiSanoaaiau Taeuen

a J I 1 1 { 1
MsunTzreandu 2 @1 Ao AvaaauaIunaza1s’ld (soluble collagen) aznvaa UMY
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faza0'131'4 (insoluble collagen) HalumaTingzs uaiaily 3 Sunou e msuon Mo waz
msmlinad
6.1 umeUM3HEN (Hill, 1969)
ymsdadetiuiioonuazifioas TnnfiuaazBoa deeraaz 4 ndu lalu
Y199A homogenize ‘ﬁﬁﬂllﬂﬂ 30 YA, HEUNUAITATANY ringer’s solution 51 8 wa. Mins
homogenize 10,000 rpm 114 1 W1t @l water bath 77°C 11 70 W17t aana 1318w 1 49 T
wazdumIeadt 5,200¢ 26 117 uendIu supernatant T luvraguauy tazdan residue ldlu
¥IAgUBNY FUABINY (AUAZVIN)
62 Funeumsdesnazmsma (AOAC, 1996)
1AUNIA sulfuric acid 7 N Y51 30 ml aluviagisuyuaziladaonszan
wiim ldludenfigamad 10541°C flunar 16 $2Tus thasazawfidiumsdesnsosdae
nszaEnseuuns 4 ldaslu volumetric flask ¥u1A 100 ml USuiSmasdreniingul¥nsy
pazvuaeuMIg wshnstiamsazaneiild 2 wa. ldlunasanaass vuna 10 wa.
(9198198 2 G1?1) 118230 blank Tael91nau 2 U8, UNUATATANs 1ANETT oxidant solution 1

o ] { a I a 1w
wa. ims vortex tazad ngurgiiteuilumat 20 ui# 1AuA15 color reagent 1 wa. 1WeIUT

U

a =) o = o a ?7’
Harhraoaliaiin 11 lUduly water bath 60°C W11 15 119 imasaliidu Tasmsdlatinlva

[ =1 o @ 1 A ~ A Y A
W1U 3 HUIN Llﬂzlﬂllﬂ3@ﬂ1ﬂ15@‘ﬂﬂaullﬁ\1ﬂﬂ'JﬁJilTJﬂﬂu 558 w1 Tuuas A281A504

v
a

spectrophotometer 1181117 1§ 1 Mnamdsnaneaauau mugas taziiierdiuniazans
1Rqudan 7.52 uazdruiiazare lilfqadie 7.25 swauiludmdevenSnaneaauiude
vhmindetiaiie

g3 lumsanmamanlsuna hydroxy proline

H (mg/g) = hx 2.5 x 1000

w
Ta fJ‘ﬁ H = hydroxy proline, g/2 ml. 91UAIN standard cruve
w= thimindod ()

d Y3 X
7. MIIATIZHAWIINANIUIND (shear force)

o o A & "o d % o
mmsmmaammzmaaﬂwﬂ“lﬁ’ﬁmmﬂ MINY 1.5x3.0x0.5 %.4. FIHITUNVIT TN

A

a A a o ! SO’ o
luganaraantlaainnuanuiou i lddulusrairdeu soc wiu 10 it iliguglanas
Y 1w IS4 ° R o X o ' P
Tnugurgides Taonisih Tusinudu duilewidauacddivuia 1.0x2.0x0.5
I UAINAS (Dawson et al., 1991) 1111 TaA s IiARIUAI81AT09 Texture analysis 34 TA-XT2i

Tasmruasasimsmasunuealuiia 2 ¥,/ (Wattanachant et al., 2004)
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gmmi”ld vial 1 1135125 naneamaoseadie gas chromatography (Hewlett Packard,
HP 6890 series GC system)
9. mdmntinsaluiiu
a 4 o asy =
MINATIZHNIA LUITUA1ITVU04 Folch et al. (1957) a2 Metcalfe et al. (1966) %4

Y ]
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2 H s ¥ @ 1 = 1 3 A
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9 v
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ynaanraoalvi Wedsazalonendu gad hexane laasluyia vial Fyf5um 1 va. 1ive

lRanses gas chromatography Y5105 1 luTnsans (Hewlett Packard, HP 6890 series

GC system)
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E4

b4
uamimiindd (FCR) volnnsdengy lulinnuuana1anuniedda (P>0.05) uazlusieey
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Age Treatment BWG (g) FI (g) FCR ADG (g)
0-8 wk Control 448.47 1,213.18 2.71 8.01
Free range 456.32 1,251.80 2.75 8.15
P value 0.38 0.22 0.62 0.39
SE 2.48 8.49 0.02 0.04
8-16 wk Control 953.96 3,231.05 3.39 17.03
Free range 964.46 3,258.54 3.39 17.22
P value 0.75 0.69 0.94 0.75
SE 9.14 19.4 0.03 0.16
0-16 wk Control 1,331.24 4,561.14 3.35 13.86
free-range 1,381.88 4,599.58 3.27 14.33
P value 0.41 0.52 0.45 0.34

SE 17.09 16.61 0.03 0.14
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Feather scoring Control (birds, %) Free range (birds, %)
no feather pecking 50 (30%) 128 (73%)
feather pecking 1-25% 41 (24%) 27 (15%)
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P value 0.001
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Yileds' (%) Control Free range P value SE
Eviscerated carcass’ 65.48 65.17 0.51 0.27
Breast meat’ 14.04 13.52 0.19 0.23
Leg meat’ 18.24 18.63 0.45 0.29
Wing 9.34 8.75 0.24 0.29
Abdominal fat 0.34 0.35 0.89 0.05

n = 24 per group

'Calculated as a percentage of live body weight.
*Carcass without giblets, neck, and shank.
3Including pectoralis major and pectoralis minor.

4Including thigh and drumstrick.
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Color Control Free range P value SE

Skin

Breast skin

Lightness 71.08 71.98 0.15 0.09

Redness 2.76 1.47 0.01 0.07

Yellowness 8.32 11.88 <0.01 0.15
Thigh skin

Lightness 67.77 73.08 0.01 0.15

Redness 3.52 2.44 <0.01 0.05

Yellowness 4.21 4.82 0.03 0.14
Meat

Breast meat

Lightness 67.77 70.28 0.13 0.24

Redness 1.72 1.87 0.69 0.05

Yellowness 2.03 3.69 0.03 0.11
Thigh meat

Lightness 63.15 65.71 0.05 0.19

Redness 6.51 6.95 0.64 0.13

Yellowness 0.58 1.25 0.30 0.09

n = 24 per group
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Treatment Meat Protein (%) Moisture (%) Ash (%) Fat (%)
Control Breast 24.18 73.79 1.51 1.59
Free range 24.61 73.72 1.46 1.69
P value 0.38 0.91 0.56 0.60
SE 0.07 0.10 0.01 0.03
Control Thigh 20.45 75.48 1.03 3.18
Free range 21.39 73.97 0.95 3.07
P value 0.01 0.01 0.33 0.67
SE 0.05 0.08 0.01 0.04

n = 24 per group
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darmuile
Treatment Control Free range P value SE
Breast meat
cholesterol (mg/100g) 32.93 34.65 0.48 0.35
shear force (g/mm) 188.76 210.34 0.05 1.25
collagen (mg/g)
Soluble 0.60 0.56 0.01 0.002
Insoluble 1.36 1.34 0.79 0.01
total collagen 1.95 1.89 0.45 0.01
Thigh meat
cholesterol (mg/100g) 60.14 59.79 0.89 0.36
shear force (g/mm) 233.47 253.99 0.05 0.02
collagen (mg/g)
Soluble 0.69 0.73 0.02 0.003
Insoluble 1.81 2.08 0.0001 0.01
total collagen 2.50 2.69 0.001 0.01

n = 24 per group
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Fatty acid (%) Control Free-range P-value SE

Breast
SFA 31.41 31.74 0.77 0.23
MUFA 19.97 20.85 0.73 0.36
PUFA 48.62 47.41 0.49 0.25
n-6 44.99 42.24 0.03 0.25
n-3 3.25 4.46 0.04 0.08
n-6/n-3 16.80 10.43 0.04 0.13

Thigh
SFA 27.73 26.93 0.52 0.17
MUFA 33.97 33.26 0.52 0.16
PUFA 38.30 39.81 0.39 0.25
n-6 35.96 32.65 0.03 0.16
n-3 1.97 248 0.34 0.02
n-6/n-3 20.31 15.44 0.04 0.34

n = 24 per group

SFA = saturated fatty acids, MUFA = monounsaturated fatty acids, PUFA = polyunsaturated fatty acids
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