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nsidssunnszm (Quail) Wudnidnesvsiadnudendsildsuauaulaazdondostulunate
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&m7 (Eklund et al., 2005; PubChem, 2024) Lumﬁuﬁqméma%amw ddgAenisiluaisaiunuussiu
podlufn Sf'fﬂezf’saﬁ’ﬂmmmammamfwmEﬂumaé waztudalinywiia (Methyl donor) Tuasas
waaﬁ%mmLulﬁiaﬁmhaiuﬂizuauﬂ’lil,ﬂﬁaugﬂmaﬂﬂiau (Protein metabolism) (Kidd et al., 1997;
Simon, 1999) ﬁﬂﬁmyjmﬁa (-CH,) fifidutaslunisanseaulasndwelse (Triglyceride) wazlusulald (LDL)
Tuden myjuiaildanumauszgni Ul lunisuanansweavhisialadu (Phosphatidylcholine) Sfumum
TuﬂﬂiﬁﬂﬂﬁuaamrmﬁuiﬂgjmzLLaLﬁamiugﬂsuaalaiﬂiﬂiﬁumwwmLu,iw?wmn (VLDL) winweansiluay
Aalusumensuludnidnlg (Fatty Liver) wonanidsdaasulusiuf (HOL) sunszusumsvudanselosiuly
wragdundseu (Ratriyanto et al., 2009) WagWU3I1 N3aASEAU Aspartate aminotransferase (AST)
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woulwsl Aspartate aminotransferase (AST) Tunszudidion %aﬂwaﬂﬁdqmmwﬁuﬁasﬁu (Wang et al., 2010)
INATNUMILLENAINIIHINS nuTrfinmsiumBunnasuluemnsdniln WedSuaussaninnisnads
wartsUFuUssUTinam il Washiauenelfannzanueionainemisdeu (El-Moniary et al, 2019;
Arif et al., 2022) agalsinu Lumﬁuﬁmmmmadummmmmﬁuqa wnwasluemsudai i uny
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Table 1 Effect of betaine supplemented in diet on growth performance in quail. (1-35 days)
Level of betaine (g/kg)
Parameter SEM P-Value
0 0.75 1.5 2.25
FI (g) 506.40° 487.35 485.06" 484.46° 1.8646 *
FCR 2.77° 2.64° 2.57° 2.50¢ 0.0135 *
3¢ Means within a row with no common superscripts differ significantly (P<0.05)
Fl: Feed intake, FCR: Feed conversion ratio
Source: Arif et al. (2022)
Table 2 Effect of betaine supplemented in diet on growth performance in quail. (12-35 days)
0% Betaine 0.15% Betaine
Optimum | Restricted | Low | Optimum | Restricted | Low P- P- Vaze
Parameter | (2900 (2800 (2700 (2900 (2800 (2700 | SEM Value | Value Betane
kcal kcal kcal kcal kcal kcal Betaine ME
ME/kg) ME/kg) | ME/kg) | ME/kg) ME/kg) | ME/kg) M
Fl () 363.04 352.06 408.40 354.21 365.88 352.93 | 6.3570 | 0.2100 | 0.3040 | 0.1170
FCR 4.47 4.34 4.58 4.28 4.69 4.57 | 0.0800 | 0.7330 | 0.5870 | 0.3920

3¢ Means within a row with no common superscripts differ significantly (P<0.05), Fl: Feed intake,

FCR: Feed conversion ratio, ME: Metabolizable energy.



Source: El-Bahr et al. (2021)

Table 3 Effect of betaine supplemented in diet on growth performance in quail.

1-21 days 1-40 days
Parameter

Fl (g) FCR Fl (g) FCR
Dietary Supplementation
Without 520.12 4.06 1292.97° 5.55°
+Betaine 539.73 3.96 1364.32° 5.15°
+NH,Cl 532.30 397 1356.58° 5.13°
SEM 5.7100 0.0640 26.5900 0.1130
Interaction
Non-conditioning 519.60 4.20 1254.40¢ 5.93°
Non-conditioning +Betaine 542.20 3.98 1311.50™ 533°
Non-conditioning +NH,Cl 530.30 3.98 1291.20 5.16°
Heat conditioning 520.60 3.93 1331.60° 5.17°
Heat conditioning +Betaine 537.30 3.95 1417.10° 4.97°
Heat conditioning +NH,Cl 534.30 3.97 1422.00° 5.11°
SEM 8.9400 0.0840 18.5200 0.0450

3¢ Means within a row with no common superscripts differ significantly (P<0.05)

FI: Feed intake, FCR: Feed conversion ratio, Non-conditioning: Normal temperature,
Heat conditioning: 40+1°C for 42 hr. on the 5" day of age.

Source: El-Moniary et al. (2019)

Table 4 Effect of betaine supplemented in diet on growth performance in quail. (+ Standard error)

Betaine Betaine + PCB
Parameter Control PCB 1 g/ke P-Value
1.2 g/kg 1.2+1 g/kg
0-21 days
Fl (g/b) 277.84+23.60 269.23+10.04 262.22+20.07 263.24+12.30 0.4050
FCR 3.45+0.22 3.24+0.15 3.19+0.26 3.24+0.29 0.2510
22-42 days
Fl (g/b) 395.06+£191.70 404.98+28.08 440.14+65.83 413.67+34.56 0.4590
FCR 4.74+1.19 4.54+0.76 4.01+0.19 4.13+0.55 0.2590
0-42 days
Fl (g/b) 672.90+189.02 674.21+34.21 702.36+71.67 676.91+36.91 0.7450
FCR 3.99+0.28 3.89+0.30 3.65+0.15 3.71+0.31 0.1350

FI: Feed intake, FCR: Feed conversion ratio, PCB: Protected calcium butyrate.

a




Source: Gumus et al. (2023)
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losfun 1unIzUIUNIT B—oﬂdaﬁon LAYATSIHINAIYNA 191U (Energy metabolism) 1 undn
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waiumBuTiuanesui lilddoasuiilidaau
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Aspartate aminotransferase (AST)
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(2019) MnaumBuiaiuluewnsiissdiu 0 uay 1.5 nuseRlansy wuinaneulsfluiu AST Tuisassng
TiuAne9AuN1@aa (P>0.05) (Table 8) Faudululufimmiafiertuiumuaes Gamas et al. (2023) 74
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U3¥ 1A ELMoniary et al. (2019) waz Gums et al. (2023) fivnsiasuluemsiisyiu 0 uaz 1.5
nsuseAlandy warlusedud 0 was 1.2 nfudeilansy mudwu FsliannsaSeudisufiufufunuise
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Table 5 Effect of betaine supplemented diet on Blood Biochemistry of quail.

Level of betaine (g/kg) P-
Parameter SEM
0 0.75 1.5 2.25 Value
Triglyceride (meg/dL) 110.83 110.43 110.02 110.33 | 0.4129 | NS
HDL (mg/dL) 111.24° 112.42% 112.55% 113.52* | 0.5551 *
LDL (mg/dL) 20.90° 18.50P 18.50° 18.12° | 0.4848 *
AST (g/dL) 118.52° 117.73° 115.59° 115.30° | 0.3523 *

b Means within a row with no common superscripts differ significantly (P<0.05), HDL: High density

lipoprotein, LDL: Low density lipoprotein, AST: Aspartate aminotransferase.

Source: Arif et al. (2022)

Table 6 Effect of betaine supplemented diet on Blood Biochemistry of quail. (12-35 days)

0% Betaine 0.15% Betaine
P_
Optimum | Restricted Low Optimum | Restricted Low P-
P-Value Value
Parameter (2900 (2800 (2700 (2900 (2800 (2700 SEM Value
Betaine Betaine
kcal kcal kcal kcal kcal kcal ME Ve
X
ME/kg) ME/kg) ME/kg) ME/kg) ME/kg) ME/kg)
Triglyceride
131.83° 133.75P 115.41¢ 141.75° 103.75°¢ 103.85°¢ 1.4820 0.0013 <0.0001 | <0.0001
(mg/dL)
HDL
50.15° 48.05° 37.46° 49.83° 38.50° 37.31° 1.0030 0.1060 <0.0001 | <0.0001
(mg/dL)
LDL
74.11° 86.75° 67.50° 85.81° 58.06° 63.81° | 1.7940 | 0.0640 | 0.0100 | 0.0003
(mg/dL)

¢ Means within a row with no common superscripts differ significantly (P<0.05), ME: Metabolizable energy, HDL:

High density lipoprotein, LDL: Low density lipoprotein.

Source: El-Bahr et al. (2021)

Table 7 Effect of betaine supplemented diet on Blood Biochemistry of quail. (0-42 days)

(+ Standard error)

Betaine Betaine + PCB
Parameter Control PCB 1 g/kg P-Value
1.2 g/kg 1.2+1 g/kg
Triglyceride (mg/dL) | 80.58+8.14° 68.45+6.56" 73.82+9.29° 73.09+7.37° 0.0070
HDL (mg/dL) 138.53+15.99 139.89+11.55 134.44+13.21 138.88+10.96 0.7210
LDL (mg/dL) 37.99+6.85 43.01+6.18 41.89+8.19 40.34+5.78 0.3170
AST (U/L) 272.38+45.89 285.58+70.29 243.25+35.61 271.92+33.81 0.1970




3¢ Means within a row with no common superscripts differ significantly (P<0.05)
PCB: Protected calcium butyrate, HDL: High density lipoprotein, LDL: Low density lipoprotein, AST:
Aspartate aminotransferase.

Source: Gumus et al. (2023)

Table 8 Effect of betaine supplemented diet on Blood Biochemistry of quail.

1-40 days
Parameter
AST

Dietary Supplementation

Without 50.00
+Betaine 51.58
+NH,Cl 53.08
SEM 2.0490
Interaction

Non-conditioning 48.00
Non-conditioning +Betaine 51.33
Non-conditioning +NH,Cl 53.00
Heat conditioning 52.00
Heat conditioning +Betaine 51.83
Heat conditioning +NH,Cl 53.17
SEM 2.9900

2b¢ Means within a row with no common superscripts differ significantly (P<0.05)
AST: Aspartate aminotransferase, Non-conditioning: Normal temperature,

Heat conditioning: 40+1°C for 42 hr. on the 5" day of age.

Source: El-Moniary et al. (2019)
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