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Abstract: An in vivo experiment was conducted to determine the effect of dietary betaine supplementation as
a replacement for methionine on broiler performance and carcass characteristics. Three hundred day old Ross
308 broilers were used in a randomized completely design with 4 treatment and 5 replicates in each treatment
and 15 birds/replicates and reared on the floor pens for 42 days. A basal diet was formulated as control
according to NRC, recommendations for starter (1-21 days) and grower (22-42 days) periods. Tn experimental
diets, methionine levels were as formulated (control (T,)) and at 90 (T ), 80 (T,) and 70% (T,) of the control. The
incompleted levels of the methionine in T,, T; and T, supplemented by adding Betafin to the diets. The result
of present study indicated that feed intake was no affected by treatments (p>0.05). The birds inder T, and T,
had lower body weight gain during 1-42 days as compared with control group. Also, the using of T, in both of
22-42 and 1-42 days and T, in 1-42 days significantly resulted to undesirable feed conversion ratio (p<0.05).
Supplementation levels of betafin m diets no significantly (p<0.05) affected the amount of carcass and its cuts

(p=0.05), except the percent of thigh was significantly higher than control group (p<0.05).
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INTRODUCTION

Methionine is an essential amino acid for poultry and
is crucial to several metabolic reactions, such as the
synthesis of carnitine and creatine. It 15 well understood
that choline may act as a methyl group donor but, in
order to function as a methyl group donor, it needs
to be converted to betamme i the mitochondria
(Baker and Tuma, 1983). Pesti et al. (1980, 1981 )noted a
methiomne sparing effect i choline. The efficacy of
increasing  the conversion of homocysteine to
methiomne by betaine 18 shown by Baker and Czarnecki
(1985). Study regarding the methionine sparing effect of
betaine 1s scarce. In addition to a possible sparing effect
of methionine by betaine, it may also interfere with lipid
metabolism (Stryer, 1988). Betaine is indirectly involved
i the synthesis of carmitine, which 1s required for
transporting long chain fatty acids across the inner
mitochondrial membrane for oxidation (De Ridder and
Van Dam, 1975) and therefore, may result in a leaner
carcass. Many consumers place a high value on lean
products. The abdominal fat pad of broilers usually
represents a waste product and betaine may decrease the

carcass fat of broilers (Saunderson and Mclkanlay, 1990).

Although, betaine is involved in lipid metabolism, a
reduction n carcass fat in poultry as result of betaine
supplementation is not clearly documented and more
research is needed to help clarify this issue. Recently, the
sensitivity of breast meat yield i broilers to dietary
methionine was shown (De Ridder and Van Dam, 1975). Tt
1s not clear, whether betaine might also be capable of
sparing methionne n this respect. Therefore, the
objective of this study was to examine the methionine
sparing effect of betame (Betafin®), by conducting a
growth study with broiler chickens.

MATERIALS AND METHODS

Bird and diet: In this study, 300 broiler chickens of the
commercial Ross 308 strain were used in a randomized
completely design with 4 treatment and 5 replicates in
each treatment and 15 birds/replicates and reared on the
floor pens for 42 days. A basal deit was formulated as
control according to NRC (1994) recommendations for
starter (1-21 days) and grower (22-42 days) periods
(Table 1). In experimental diets, methiomne levels were as
formulated (control (T,)) and at 90 (T,), 80 (T,) and 70%

(T,) of the control. The incompleted levels of the
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Table 1: Ingredient compositoin (as percent of dry matter) and calculated
analysis of the basal diets

Ingredients Starter (1-21 days) Grower (2242 days)
Corn 58.7 6l
Saybian meal 30 29
Wheat bran 5 5
Fish meal 2 0
Saybian oil 1 2
Oister shell meal 1.2 1
DCP 1.07 1
Vitamin and mineral perimix 0.5 0.5
DL-Methionine 0.13 0.1
L-lysine 0.15 0.25
Salt 0.25 01
Coccidiostat 0 0.05
Total 100 100
Nutrient content

ME (Keal kg™ 2850 2050
Crude protein (%6) 20,48 18.44
Crude fiber (%) 3.80 3.81

Vitamnin and mineral provided per kilogram of diet: Vitamin A, 360,000 IU;
vitamin D3, 800,000 IU; vitamin E, 7200 IU; vitamin K3, 800 mg; vitamin
B1, 720 mg; vitamin B9, 400 mg; vitamin H2, 40 mg; vitamin B2, 2640
mg, vitamin B3, 4000 mg; vitarnin B5, 12000 mg; vitamin B6, 1200 mg;
vitamin B12, 6 mg; Choline chloraid, 200000 mg, Manganeze, 40,000 mg,
Tron, 20,000 mg; Zinc, 40,000 mg, coper, 4000 mg; Todine, 400 mg;
Selenium, 80 mg

methionine in T, T; and T, supplemented by adding
Betafin to the diets. During the experiment, water and feed
were given to the birds ad-libitum.

Sample collection: Weighing of the feed and chickens
were made on a weekly basis. At the end of the
experiment, two birds from each replicate of treatments
were  slaughtered  for

(Perreault and Leeson, 1992).

separation  of carcasses

Statistical analysis: All data were analyzed using the
Omne-Way Ancva procedure of SAS® (1998) for analysis of
variance. Significant differences among treatments were
identified at 5% level by Duncan (1955) multiple range
tests.

RESULTS AND DISCUSSION

Growth performance: The effect of experimental
treatments on the performance of broiler chickens is given
in Table 2. Feed intake within the different periods given
was not affected by treatment. Body weight gain at 1-21
and 22-42 days was not affected by betafin
supplementation. However, Body weight gain of T, and T,
groups at 1-42 days was significantly lower than that of
control (p<0.05). Increasing the level of betatin from 22-42
and 1-42 days in diet, resulted in significant increase of
feed conversion ratio (p<0.05).

This result agrees with those of Saunderson and
McKinlay (1990), which show no difference in body
weight between broilers fed with DL-methiomne
supplemented and DI.-methionine + betaine supplemented
diets. Zhan et al. (2006) and Kermanshahi (2001), reported
that feed mtake end feed conversion ratio within the
periods given were not affected by treatment. In the
El-Husseiny et al. (2007) study, betaine supplementation
to a diet containing 0.45% methionine, did not affect
performance. Xu et al. (1999), reported that the efficiency
of additional betaine 1s reduced at dietary levels above
0.08%. Betaine is an N-containing substance which
requires energy to be excreted (Eklund et al., 2005).
Consequently, excessive betaine in the ration may cause
energy loss due to thewr excretion and increasing the
dietary betaine level may reduce its efficacy. This may be
main cause of decrease body weight gain. In the other
hand, Virtanen and Ros1 (1995) and Virtanen and Rumsey
(1996} concluded that supplementation of betame to a
broiler diet marginally deficient in methionine is more
effective in promoting growth and feed efficiency than
methionine. According to Garcia ef al. (1999), the relative
bioavailability of betaine compared with methionine 1s
50-67% in broiler chickens, based on weight gain and feed
conversion. Accordingly, Attia ef al. (2005) showed that
in slow growth type chickens, supplementation of either
0.07% betaine or 0.05% methionine improved weight gain
and feed conversion compared with the basal diet
marginally deficient in methionine. However, the findings
on growth performance were in contrast to those of
McDevitt et al. (2000), Esteve-Garcia and Mack (2000),
Schutte ef al. (1997) and Matthews ef al. (1997).

Carcass composition: The effect of experimental
treatments on the composition of the bird carcasses (g)
and the carcass efficiency (%) are given m Table 3.
Supplementation levels of betfin in diets no significantly
{(p<0.05) affected the amount of carcass characteristics
(p=0.05), but the percent of thigh in birds received betafin
significantly was higher than control group (p<<0.05).
Esteve-Garcia and Mack (2000), reported that the
effects of betaine on breast yield and abdominal fat were
small and non-sigmficant. On the consistent, the present
findings together with those of Schutte et al. (1997)
suggest that betaine has no significant influence on
abdominal fat deposition m broiler chickens. This
observation is in contrast to the data of Virtanen and Rosi
(1995), who reported betaine to be more efficient than
DL-methionine in supporting breast meat yield. Also,
Sun et al. (2008), reported that supplementation of betaine
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Table 2: The main effects of treatments on performance of broiler chickens (Meant8E)

Feed intake (g)

Body weight gain (g)

Feed conversion retio (g g™")

Treatments  1-21 days 2242 days 1-42 days 1-21 days 2242 days 1-42 days 1-21 days 22-42 davs 142 days
T, 1127+4.04 3102+19.68 422042359 695£12.28 1773.69+40.68 2468443 .59 1.62+0.02 1.75x0.1" 1.714+0.08°
T, 1139+7.75 3340.7+13.17  4480+£31.11 677£10.98 1625.65+£56.1 2305.55+45.11*  1.68+0.02 2.05+£0.03%  1.9440.02¢
T, 115241767  3343.33+7.35 4495 7£55.29 685+13.64 1678.33481.22  2363.75+£69.29% 1.68+0.04 2+0,14% 1.940. 09
T, 1162+14.57  3399.7+7.71 4561.7+60.16  675+14.42 1615+18.02 2290+22.64° 1.72+0.02 210,020 1.99+0.02°
p-values 0.48 0.22 0.21 0.69 0.22 0.13 0.25 0.09 0.07
“*Means in each column with different superscripts are significantly different (p<0.05)
Table 3: The effect of feed additives on carcass composition of broiler chickens

Treatments
Variables T, T, T; T, p-value
As (g)
Carcass 1590+78.15 1413.45+£73.56 1571.75+54.56 1463.25+44.19 0.23
Breast 530+25.04 463.25+38.76 511.75+20.88 460+18.92 0.24
Thigh 375+15.27 378.45+£20.27 420+16.07 388.25+18.55 0.32
Abdominal fat 28.51+1.27 26+1.56 28.81+1.21 27.48+1.33 0.46
As (%)
Carcass 72.02+0.59 71.24+0.42 71.78+0.78 70.71+0.31 0.45
Breast 33.3840.22 32.65+0.31 32.9440.21 31.6+0.58 0.37
Thigh 23.66+0.15° 26.79+0.76° 26.76+0.15* 26.56+0.42° 0.21
Abdominal fat 1.2940.02 1.31+0.01 1.314+0.06 1.3240.08 0.33

=b<Means in each row with different superscripts are significantly different (p<<0.05)

at the level of replacing 25% of total methiomne increased
(p<0.03) breast meat yield and protein content of breast
meat, but decreased (p<t0.05) abdominal fat vield. As
pointed out before, these differences between reported
results could be related to management and environmental
conditions.

CONCLUSION

The present study does not support the hypothesis
that betaine can be an effective replacer of methionine in
broiler diets under the conditions of this experiment.
Further research is needed to asses whether or not
betaine 1s able to share its methyl groups with choline and
methionine in broilers.
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