Nﬂ‘ll@\‘iﬂ']‘a‘l,ﬂ?&l‘ﬁLﬂNLL@Miﬂﬂ%ﬂi%ﬁ']ﬁN‘ll@ﬂvlﬁ L UAARANTTONINNITRAR

nstiaglaradlnmu ANHUSIAAN ANHIUETNN LASAMMNLLS

Effects of Betaine Anhydrous Supplementation in Drinking Water of Broiler on

Performance, Digestibility, Blood Characteristics, Carcass Traits and Quality Meat
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Abstract: The experiment was conduct to determine the effects of betaine anhydrous supplementation in
drinking water of broiler chickens on productive performance, apparent nutrient digestibility, blood parameter,
carcass trait, and quality and nutritive value in meat. Two hundred (Ross 308%) 1 day old of broiler chicks were
randomly divided into 2 treatments (5 replications per treatment) with 20 chicks per experimental unit. Betaine
anhydrous at 0 and 2 g/l has been added to drinking water. Diets and drinking water was offered ad libitum.
The results of this study showed that betaine anhydrous supplementation at 2 g/l affect to feed conversion ratio
(1.95 vs 1.73). Betaine increase to feed efficiency per day (0.51 vs 0.58) and index performance (256.60 vs
332.36) different to control group (P<0.05) but does not affect the others productive performance (P>0.05).
Including not significantly affect the apparent nutrient digestibility and carcass percentage, cutting percentage
and physical meat quality (P>0.05) when compared with the control. But supplementation betaine anhydrous as
a lowering number of white blood cells (white blood count), the lymphocyte increase and H/L ratio, ether extract
in meat, cholesterol in meat, saturated fatty acid in meat decreased statistically different (P<0.05).
In conclusion, supplementation levels of betaine anhydrous at 2 g/l can increase feed conversion ratio, H/L ratio
decrease, lower feed cost, increase earnings and increase economic return than control group.

Keywords: Betaine anhydrous, broiler, carcass, digestibility, meat quality, productive performance
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energy) 3,200 Alaunaeasianlanii uazszezday 20-
35 544 (standard starters) #1tsAuneny 20 wWafidus
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Table 1. Effect of betaine anhydrous supplementation in drinking water on nutrient digestibility

Betaine anhydrous levels supplementation in drinking water

Nutrient digestibility Pr>T
Control (0 g/l) 2.0 g/l
Dry matter (%) 85.55 +6.40 82.78 £ 3.32 0.5427
Organic matter (%) 87.78 £ 6.03 84.12 +3.23 0.4070
Crude fiber (%) 50.46 + 21.09 58.81 + 4.64 0.5398
Ether extract (%) 92.30 £ 0.90 92.71+£1.64 0.7240
Crude protein (%) 80.59 + 3.35 85.41 + 2.86 0.1116

2. wan1snsiasndmunaulansalulitnuuas
AT aRadaNssaNMNNNSHAR
P o & A ,
Agdndmunenlanfaluinanaaaliile
Tudag 0-21 1 wudn Indle A lAFuiN AN AEs N mu
walaRFANILAY 2 NFUFADARNT NANIIDNINANTLAR
TluansineiunguALAN (P>0.05) Aauanslumgnem
2 Mtag 21-35 Ju wusn lndien I 5utin AN Ny
waulanFalvnmindainau ensniaesoiauinse
Faradu uazaaiilss@ninnnisnangandnlniile
NANAILAN (P<0.05) éﬁummﬂummﬁ 3
Aausamadesiiite 0-35 uwud Tl Lwam
1 5utind i ud muuewlania fenmuaniie
1s@Ansnmnis M eunsmedu uazsatilssdnsnin
nsuangendnliilianguasuAn (P<0.05) Auanslu
~ py R PR
719199 4 Wesannladlen lEFuniaddudmulen
lanFaian HL ratio Anndnlnillenguacuan Tee
H/L ratio Wusaiddnanuazannislusqveslniiie
TneMANUad HL ratio NAavtsuantanisn indialdls
| = a oA <
ot/ Tuanziazan TagUngda HL ratio HAngetiuana
S ALUBNANNLATEANLA AT T1gN9N 8
AIWALNANIIOUATHARN AT UANL l1NN3
naaesniRaNisnatunelianuatsany g
naNAe Ratriyanto et al. (2009) s189uqn Tl
arstlsznauremyuidadniunsnesdulnaduiifia
aaa a8 o = . =
mnﬂ{]mmafaﬂsﬁmummimu (choline) gl
Aananeliivgiuiia (methyl donor) lunszuaunisg
ax \ o gaun 1 & aAnye A
wunueaty denani i lndlendsuninaindnu
o a a a ] v =
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Fmsnnsuaniiieni uaztlsy@vaniwnislienvssie
Fuftgein Soulsdupsaiudaiier@vsmmmsan
Tneflmugnansagae winlediy (methionine) dled
mfsvmmLm@umiﬂauﬂu@wmimmm@m'ammmuy
nnananvedliiely (Sun et al., 2008) LaNaNTIaA
Lummﬂ'umummmmﬂmmiﬂuLﬂfaqmimumm
wleusailesannlffumsmdaindu Amerah and
Ravindran (2015) wudn lunnazitiialaaiiali daf
BRI Raa T iesnnidaysldedld
ilagninaneilpnudiesmasjuibaganinngui bifia
L%”@ﬁ A (Chiang et al., 1996) Klasing et al., (2002)
WU91 N9 chemotaxis ‘1/1L‘W waﬂm monocytes LA
Uaaufglunfaeentladaesunnianind
(macrophages) AR UNE RN an N esAn AR AA
wazilefimaddadimiluewnsrediilefignnaviu
Fedeiia Tnguan1InaaedAialann ety
NN3ANAB Attia et al. (2009) WUINNTETND wle
217 Lﬁy@ﬂ§Uﬂ§Q§MSﬁ Laniila (P<0.05) kazels
ADAARBINLNNUINE YRS Waldenstedt et al. (1999)
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wleafifust (P<0.05) luanuzideniAe il musadana
Ensnisaned uuniuanas 19 Usdl uazans
(2548) AT muRis=su 0, 0.05 uaz 0.10 wlofifus
WUI1 ansmIINIIAneeedinasld 8.57, 7.38 uaz 6.91
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al. (1999) Adutmdluarliansninisneadlag
Ny 1 nfusenlanfumuinlniefisamnisme
[;ll’n?llqm Amerah and Ravindran (2015) WuqN13L434
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Table 2. Effect of betaine anhydrous supplementation in drinking water on productive performance (0-21 day)

Betaine anhydrous levels supplementation in drinking

Productive performance water Pr>T
Control (0 g/l) 2.0 g/l
Average weight (g/bird) 906.40 +67.80 858.86 + 29.40 0.3276
Body weight gain (g/bird) 867.21 + 66.63 819.66 + 30.35 0.3237
Total feed intake (g/bird) 1,295.20 £ 82.73 1,196.80 £ 27.12 0.1221
Average daily gain (g/bird/day) 41.30+3.18 39.03+1.45 0.3241
Feed intake (g/bird/day) 61.68 + 3.94 56.99 + 1.29 0.1222
Feed conversion ratio (FCR) 1.49 +0.03 1.46 +0.04 0.2594
Performance efficiency ratio (PER) 0.67 +0.01 0.68 +0.02 0.2746
Viability (%) 98.33 + 2.89 98.33 £ 2.89 1.0000
Mortality (%) 8.84 £ 2.89 8.84 £2.89 1.0000
Productive index 271.47 £ 16.82 263.14+ 20.97 0.6196
Table 3. Effect of betaine anhydrous supplementation in drinking water on productive performance (22-35)
Betaine anhydrous supplementation levels in drinking
Productive performance water Pr>T
Control (0 g/l) 2.0 g/l
Average weight (g/bird) 2,085.60 £ 74.50 2,136.20 £ 26.82 0.3306
Body weight gain (g/bird) 1,086.60 + 87.35 1,258.50 + 41.98 0.0372
Total feed intake (g/bird) 2,516.10 £ 191.23 2,387.90 + 88.36 0.3515
Average daily gain (g/bird/day) 77.61+6.24 89.89 + 2.99 0.0372
Feed intake (g/bird/day) 179.20 £ 13.66 170.56 + 6.31 0.3515
Feed conversion ratio (FCR) 2.33+0.28 1.90 £ 0.11 0.0691
Performance efficiency ratio (PER) 0.44 + 0.05 0.60 +0.03 0.0530
Viability (%) 91.23+8.04 98.25 + 3.04 0.2301
Mortality (%) 8.77 £ 8.04 1.75 £ 3.04 0.2301
Productive index 204.43 + 31.87 311.46 + 34.80 0.0171

TINUNTZAL 960 NTNFABAU ATN1TANLBFNIINITY
IBuazdaeiinlsz@nsnnnsldan i siimuawngn
BIMNIAILIAN

3. waniIsNstEsNivuwaulansaluitnaNaag
TAlasalaniaInen
P o o 4 A o
ANt wuneulanfalutinaunsesy 2
NSUFAART N1 AN UILIBATALABATNY (white blood
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count) ANLA ALABATNATRA lymphocyte LN T U
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(P<0.05) WanFeuauiunguALAN Auandlu
~ o oo g g
A1919% 5 Inen1mmaaasatininisasalndielu
Ts9iFeuidan e lHan nuIARaNEIINTNR TIdaNAsD
= o A o ¥ ' & A
AMNIATE AT UEaIN1ANANE el ENnnTn Indle R
e i lsaEeusuLTe (tunnel ventilation and
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Table 4. Effect of betaine anhydrous supplementation in drinking water on productive performance (0-35)

Betaine anhydrous supplementation levels in

Productive performance drinking water Pr>T
Control (0 g/l) 2.0 g/l
Average weight (g/bird) 2,085.60 £ 74.50 2,136.20 £ 26.82 0.3306
Body weight gain (g/bird) 1,953.80 + 80.80 2,078.20 + 25.45 0.0638
Total feed intake (g/bird) 3,811.20 £ 267.88 3,5684.80 + 115.44 0.2499
Average daily gain (g/bird/day) 55.82 £ 2.31 49.38 + 0.73 0.0641
Feed intake (g/bird/day) 108.89 + 7.65 102.42 + 3.30 0.2497
Feed conversion ratio (FCR) 1.95+0.12 1.73+0.05 0.0425
Performance efficiency ratio (PER) 0.51+£0.03 0.58 +0.02 0.0238
Viability (%) 89.47 £5.27 96.49 + 3.04 0.1161
Mortality (%) 10.50 + 5.27 3.561+3.04 0.1161
Productive index 256.60 + 23.76 332.36 + 15.64 0.0099
Table 5. Effect of betaine anhydrous supplementation in drinking water on blood parameter
Betaine anhydrous supplementation levels in drinking water
Blood parameter Pr>T
Control (0 g/l) 2.0 g/l

Hematocrit (%) 22.67 £ 11.02 35.00 £ 3.61 0.1391
Hemoglobin 13.00 + 1.00 13.03 + 1.29 0.9735
RBC (x10°/mm°) 1.67 £ 0.58 2.50 £ 0.25 0.0829
WBC (x10%mm®) 15,933.00 + 4,781.60 38,333.00 + 10,151.00 0.0259
Heterophil (%) 35.33+7.57 22.00 + 4.00 0.0543
Lymphocyte (%) 54.67 + 6.11 73.00 £ 6.56 0.0240
H/L Ratio 0.66 + 0.22 0.31 £0.08 0.0499
Cholesterol (mg/dl) 178.67 £ 11.85 180.33 £ 12.06 0.8727
HDL (mg/dL) 119.00 + 15.62 131.00 £ 14.18 0.3803
LDL (mg/dL) 47.67 £12.89 36.00 £ 12.17 0.3180
Triglyceride (mg/dl) 60.33 + 6.66 66.00 + 7.55 0.3848

evaporative cooling systems house) Lf; admniATen
mﬁmuﬂ@fimm%ﬁmﬂﬁ%gﬂﬂizﬁuwmf\iLﬁm@,ﬁyu
Fedanarinlfiaden e nmelsila 1T
wazgnilantasanianianszan (bone marrow) uin
dngnszuadeninniu lusnsildiaidenaaeile
Autwlafifannns Wesangnindentianaulud
1ﬂﬂi:@]ﬂLL@$Lﬁ”@L§|®ﬁyﬁL‘Mafm (3T3a1], 2538) anP&ea
AU9ENLARY Altan et al. (2000) nquﬁﬁmiﬁ@ﬁu
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a dl a d” ] a o :; d‘/
ANLATEANINATUNTE TUII9NIY AINN1TIA8ATIT

nugnE muazdnlldaeinenaunatinneluead
L‘ﬂmmﬂﬁmmﬂumaﬂ?:ﬂ@mawgLu%éqwﬁ’u
nanezdlulnaduflfaanufitereendinduses
AR (choline) %'\1LﬂuﬁqnmﬂﬁugLmﬁﬂiunizuquﬂﬂi
wunuedduilesanianantidluglinmia
(methyl donor) AsfiAnnuadlululfisenganii e
vl In Ta W (methionine) wa ¢ Taludaiu
(homocysteine) N1 WWitazansziulaudafulunan
U1 WazdaEn TN AT eyl A
Tudnnedadaainennainanganielugad
(osmoprotectant) 49NaFBANII ALABALIVTRALEY
welsilaanasdnTnladfia wazutlstunsssiann HL
ratio 1980 A AR AITLIN U109 Ratriyanto et al.
(2009) wuan @I muluevnsli esednmmne
aaaiuann1i HL ratio unnsineruataTdadAmy
N19AN 5 (P<0.05) @9 triglyceride Td umnsnariy
(P>0.05) Laz@aanARAINLNIUAA 8189 Awad et al.
(2014) RANEN T UG Tuavnaidlafiszdy 0,

0.5, 1.0 4az 1.5 nFuFan lanFu wuqnau e I losf

na L wazsuauanmelsiaana fuanalii HiL
Ratio apasasinadiadnoyiilefauiunguanun
Sayed and Downing (2011) U4 17L& 3N D N
72AU 500 NaANTNARAMITAILTA8An H/L ratio LA
swsunglagdluientesliile

4. pan1snsiasnlmunaulansaluinnaag
1n Lﬁ’ﬂﬁiaqmmwmnLLazqmmWLﬁ'ﬂ
- A e o & &
A9 ND mulevlansa lutnAnaealniiie
seau 2 nfusaamsliinasalafidusain way
wesifusitudanaedliidie (P>0.05) faugmalinnsei
6 NANINAAIT A VLD AARBIN LU R EIUDS F1 e
WATATUY (2555) NN REs T muluanslding
salasidudain an dulu Was wazaznn aaglniiiae
(P>0.05) Fadipusiariu Zhan and Ku (1999) ANL97 A3
WINT WK 0.10 1We5iFud N3N undNLELe
WLNBALAN 9 McDevitt ef al. (1999) 85UN8IIN AN
= ‘QI d’l v dl = o =
Tmugnunsaisiieantesln 18l adsyiumnniaiiy
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Tuanunaiieane ganndeaiy Usdllazanie (2548)
WUINNTEIND uszAY 0.10 wefidus danald
Fannuile wiinen wils dulu fiadw (P<0.05) luan
‘17'{@mﬁﬂwmzﬁlum@qqmmwmmmz@mmwLfffa”l,zi
WANFN9AY (P>0.05) A1NNT3A NI DNHANTENU 11
NNLINVBINITLETNT 1N (Alirezaei et al., 2012) Az
nansenuduauluntanisalrnawninlefiuse
@mmmﬁ”@mmiﬁ b (Liu et al., 2010) Imel Fu et al.
(2016) 2B UNEAINAAT LT UL TR LN
yaqiaulns glutathione peroxidase ﬁ@mmmﬁ Wuansg
antioxidant i aenluan il awmlsTetiulunng
FeIaAANNIAaNTRITAR A jiuéﬂﬂ’]ﬁ%\ﬂuﬂﬁi‘
norespsnLim e NDmdbifnasennmmile
Saunderson and Mackinlay (1990) n& 119
i1 Tnuduansiflgouantdlunaslfingwiialu
ﬂf}ﬂ?mzﬁ”\iLmﬂ:ﬁm%ﬁﬁuﬁﬁmﬁﬁﬁLﬂwﬁf;ﬁanmm
lasTudnglulnpauwdeiiledesaaneladulily
waMRe1F lus N Fatunn s imunen
lanaluiiAnaesiniflafisssu 2 nfusiedns luflua
rﬁifaﬂmmwﬁfﬂ 1un Arponsiunansing ArAzuuud
wazAmagaydainesilel (P>0.05) usiinliien
lagiusuuaziinanad (P<0.05) vﬁ"ummslummqﬁ 7
HANIINAABIENAUARAARBIAL TUET WAZATLY
(2555) ﬁ?“"l.l'ﬁ’]Lﬂ'ﬂi‘:lflﬁuﬁﬂ’]ﬁ‘@mlﬁﬂﬁ”’] iHagannnig
gl (dip loss) m@\uu'a'aﬂvl,mmnm\mu (P>0. 05)
uazAn yellowness mmmmﬂﬂ@umumuu@wm
(P<0.05) GeliaanAdasrunanmaaesinegiu Chu
et al. (1987) ngn9d1AAIlinAmaesluiioan
@'qu“lmu'Lﬁmmnam@\mﬁﬂmﬁy@mﬁm white fiber
FatutBunnladulueniianasin i dadauaes
nEuidlefiunnnaua nnanisAnsLd e d
st A tmuenlansainnsavansedlasiv
anal Wang et al. (2004) wa e Garcia and Stefan
(2000) ldeSuned1dmudinsn i nsawn
dimethyletathanolamine 11 Aouutaaidu
trimethylethanolamine A1915UN1949LATIZALAT A 1
TnenadAuiiniindidas lunisaudeaeslaiuniiu
31918 ualugnazienvnsananladiu dwsy


http://www.sciencedirect.com/science/article/pii/S037784011530078X#bib0005
http://www.sciencedirect.com/science/article/pii/S037784011530078X#bib0065
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Table 6. Effect of betaine anhydrous supplementation in drinking water on carcass and cutting percentage

Carcass and cutting

Betaine anhydrous supplementation levels in drinking water

percentage Control (0 g/l) 2.0 g/l et
Thai carcass percentage (%) 84.02+1.12 83.81 + 3.59 0.9265
Carcass percentage (%) 75.94 +1.03 81.90 + 2.53 0.8446
Chill carcass percentage (%) 74.42 +1.00 7410+ 2.47 0.8443
Shank (%) 3.35+0.18 3.42+0.12 0.6411
Boneless breast (%) 29.85+ 1.06 29.32+1.77 0.6786
Pectoralis major (%) 25.20 +0.88 24.81+1.35 0.6970
Pectoralis minor (%) 4.65+0.26 451 +£0.45 0.6647
Wing stick (%) 6.59 + 0.38 6.83 + 0.55 0.5691
Tulip (%) 4.29+0.10 3.60+0.78 0.2635
Thigh (%) 16.81 £ 0.91 17.25+2.34 0.7765
Drumstick (%) 11.01+0.24 11.01 £ 0.65 1.0000
Skeletal bone (%) 18.91 +2.38 18.24 +1.44 0.6953
Table 7. Effect of betaine anhydrous supplementation in drinking water on meat quality
Betaine anhydrous supplementation levels in drinking water
Meat quality Pr>T
Control (0 g/l) 2.0 g/l

pH1 6.08 + 0.28 6.02+0.17 0.367
pH24 5.86 + 0.31 5.88 +0.42 0.482
Color at 24 hour after chill storage at 4 °C

L* (Lightness) 55.87 £1.70 5451 +£1.22 0.3251

A* (Redness) 0.16 + 0.66 0.81+0.86 0.3530

B* (Yellowness) 9.76 £ 1.77 9.11+£1.34 0.6352
Water holding capacity

Cooking loss (%) 21.75+3.12 21.99 +2.25 0.9187

Trawling loss (%) 10.01 £ 1.46 8.68+1.19 0.2876

Roasting loss (%) 21.06 + 1.94 20.55+1.74 0.7515

Dip loss (%) 455+ 0.74 434 +£1.21 0.8066
Nutrient composition in meat

Dry matter 26.52 £ 2.01 26.11 £ 2.31 0.427

Moisture 73.48 £ 4.65 73.89 + 3.98 0.366

Crude protein 23.72+0.14 23.99 + 0.09 0.055

Ether extract 2.07 £0.03 1.18 £ 0.02 0.026

Ash 1.46 £ 0.05 1.35+0.04 0.043
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nsdaaszilissiu dnuaiunsaliinginsanlunig
o/ s caa -ﬂl v aa v = o/
dungnzdasununeldluiniudneendinduans
nealysiuanedana (Saunderson and Mackinlay,
1990) Inedmuau1sanIutinNwnulaaa1unsa i
wy Al Aizen 1 sLAun1s19IULeIaNe
S o ° o a
wulasd Fafianuaidulunisdunsillshiv way
NITLNIHAITY WANIIU (energy metabolism) N9
dupmeiwnlafiuannlalndain nnsdamnseiiang
aa . a = . aa
1N (carnitine) AZL@NU (creatine) was WaaWRAA
Tnau (phosphatidylcholine) Taadmnu Nutinfli
wy A lilaludanuiasudunnlotiy uas
Ao a PRI | a o o
wa-azhludawInletiu dadunginsanduanses
fulunisdansned A15074 (camitine) (Cadogan
et al., 1993) IneANFINUALNINITANALNUULINT A
lafuganeeg (long chain fatty acids) a1n cytosol
Wi linwanny 1w mitochondrial matrix Wiailaaw
Whidunasanu Ingnszuaunisdanansm lasdui
a 1 v = o . . d‘
L7ENIN LLAN-ABNTLATY (B-oxidation) Waganedu
WA (ATP) @1u1sndaelunisidasuntag
NAIU wazdsnani liannisazan lusiulusanie
(WAl LazAnLy, 2543) INN3ANEIURY Fernandez
-Figares et al. (2002) wuin lundnaiilednsazan
ANSTHAY wazaisUsenaunsmbrduA iRy
(carnitine-fatty acid complex) unTugae19inns14
UszTamiildaeglasiunan
- v & 2
madrudmuienlanialuinaneeslnidian
s2AU 2 NFUARART N WiTEALADLAdLARTEA NIA Le-
Wwan (oleic acid) nsmlaulianfF AR aqsou
(monounsaturated fatty acid) ngaU1aNEN (palmmc
acid) menimiﬂmu@ummu (saturated fatty aC|d) 2
ndNguAILAN (P<0.05) Fauanalun1s97 8 Ha
nsAneATIRuane il dmuianinasaniswn
ANy ABLAdIAaTea taelanlnad 3-hydroxy-3-
methylglutaryl-CoA reductase (HMGCR) AaLiu
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!
el o

wulndrAydmiunsdunmzinoasneseauas
25U LDL wag HOL fiflwiindlun1saudsras
dnuilsznavlalllilsfiudinguiad Tnansmpasads
fHmiluemnegnaanansaiia HMGCR expression i
ﬂﬁﬂmﬂf@ L. Lumborum (Albuguerque et al., 2017)

5. mansmadsndmusaulansaluitanans
"l,nLuamﬂwamammumamsﬁﬁm

ma‘mmumuu@ﬂﬁm‘@‘lummmmiﬂLu'a‘w
SEAL 2 NFNFRART N LW WAIa M sFasatianndd
1ﬁL§@ﬂz§uﬂquﬂu (P<0.05) Anvianan lasiesa uaz
HARBULMIBAINNNTAINY (ROI %) g9ndnln Lﬁy’aﬂ@:M
AILIAN (P<0.05) HARBLILNUAINNIINLF aFAnDaln
Lﬁ@ﬁ\mmmjwm@mimmmfmﬁummﬁﬁ (P>0.05)
Fauanalumnaad 9 nsssuimuneulanials
tmm'auLmuvmLﬂmgﬁﬁﬁ'ﬁﬂlfiuﬁuiﬁq‘nﬂﬁunu
Anessiasazedinillandsnandnguin il 1y
(60.81 WLy 67.05 umAesa) danaliinanauuny
marinlssesaresliilefidugandnnguitlilfidin
(11.82 W8UAY 3.86 UNADFA) Anielnilefidu
Homueulansaluinan nareuuwuannnisaani
gendnngaitlaFigin (19.50 Wi 5.88 i)
ﬁﬁlmqmmuLmumnmmmuﬁﬂﬁwimﬁqm’m
Buprannisasnuan il Funaneuunuiiiinela
wazAnA1atiels et AudiaRunImMAansInd 13
HazANLT (2548) mwmﬁmnmu‘umﬂummmﬂn
il 7z o, 0.05 uaz 0.10 Lﬂmvﬁum lifinase
munummmimum (P>0.05) mqumunummma
siafnvadliiiausas UL FuNun AL 9
&n9 nanane Lﬁl'azﬁ“mriﬁﬂizaw%mwrm‘lgﬁmmiqqﬁW
Iﬁﬁuvgummmmmmmu”lﬂéhﬁimﬂﬂwwmmﬂ%qﬁ”
%ylﬁl,ﬁudqmm?mﬁmummmﬂiqa@mﬁunurﬁhmmi
Tunadedlnidiels (P<0.05)


http://www.sciencedirect.com/science/article/pii/S0377840104001269#BIB16
http://www.sciencedirect.com/science/article/pii/S0377840104001269#BIB16
http://www.sciencedirect.com/science/article/pii/S0309174016304260
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Table 8. Effect of betaine anhydrous supplementation in drinking water on cholesterol and fatty acid in meat

Fatty acid composition in meat

Betaine anhydrous supplementation levels in drinking water

(9/100 g total fat) Control (0 g/l) 2.0 g/l et
Cholesterol 70.97 £ 2.14 58.93 + 1.58 0.0459
Monounsaturated fatty acid 0.74 £0.04 0.45+0.03 0.0213

Palmitoleic acid (C16:1c) 0.08 + 0.01 0.05 £ 0.01 0.9187
Veccenic acid (C18:1w7c) 0.04 + 0.01 0.03 + 0.01 0.2876
Oleic acid (C18:1w9c) 0.62 +0.03 0.37 £0.02 0.0469
Polyunsaturated fatty acid 0.26 + 0.06 0.24 + 0.06 0.8275
Linoleic acid (C18:2w6c) 0.24 +0.08 0.22 +0.07 0.1456
Eleostearic acid (C18:3w3):ALA 0.01 £0.00 0.01 £0.00 0.8643
Eicosatrienoic acid (C20:3w6) 0.01 +0.00 0.01 £ 0.00 0.8860
Saturated fatty acid 0.61+0.02 0.38 +0.04 0.0237
Myristic acid (C14:0) 0.01 +0.00 0.01 £ 0.00 0.0638
Palmitic acid (C16:0) 0.45+0.03 0.27 £ 0.02 0.0356
Stearic acid (C18:0) 0.15 + 0.01 0.10 + 0.01 0.4991
Omega 3 fatty acid 0.01 £0.00 0.01 £0.00 0.3135
Omega 6 fatty acid 0.24 +0.02 0.23 £ 0.01 0.6965
Omega 9 fatty acid 0.63 £ 0.04 0.57 £ 0.03 0.0600

Table 9. Effect of betaine anhydrous supplementation in drinking water on economic benefit return

Betaine anhydrous supplementation levels in drinking water

Economic benefit return Pr>T
Control (0 g/l) 2.0 g/l
Feed cost per gain (THB/bird) 67.05+2.14 60.81 + 2.46 0.0295
Salable bird return (THB/bird) 70.91 £ 2.53 72.63 £ 0.91 0.3303
Net profits return per bird (THB/bird) 3.86 + 4.31 11.82 £ 1.56 0.0395
Return of investment (%) 5.88 +6.50 19.50 + 3.39 0.0322
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