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ABSTRACT

This experiment was performed to compare the absorption kinetics and utilization of different methionine (Met) sources
including synthetic-free crystalline DL-Met (DL-Met), L-methionine (L-Met) and dipeptide (Met-Met) and protein-bound
methionine (PB-Met) in broilers with single-meal feed consumption. A total of 100 female Ross 308 broiler chickens were
fed in a completely randomized design with five experimental diets (basal, DL-Met, 3, L-Met, o, Met-Met, , and PB-Met, o)
in accordance with compliance to the single-meal broiler breeder from 39 to 60 days of age. During experimental period, 90
grams of pellet feed was given per chicken once a day, which was consumed within 1742.5 minutes. The results showed
that dietary supplementation with PB-Met,, caused a significant improvement (P<0.01) in growth performance, compared
to the consumption of synthetic amino acids. The maximum blood plasma methionine concentration was observed at 1 hour
after consumption of diets containing DL-Met,, and Met-Met,, and 2 hours after consumption of diets containing PB-
Met,, and L-Met,, (P<0.01). The highest carcass protein content and protein utilization efficiency (P<0.01) and also the
lowest excreta nitrogen content (P<0.05) were observed in treatment containing PB-Met, . The efficacy of essential amino
acids, especially methionine was increased in chickens fed diet containig PB-Met (P<0.01). As a result, it seems that DL-
Met and Met-Met have less efficiency in broilers with single-meal feed consumption, due to the lack of absorption
synchronization with other amino acids. Therefore, the absorption synchronization of methionine using appropriate sources
increases its efficiency. In conclusion, PB-Met is recommended as a preferred source of methionine in diet of broilers with
single-meal feed consumption.
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Table 1. The ingredients and nutrients composition of experimental diets (g/kg, unless otherwise stated)

Dietary treatments

Basal  DL-Met L-Metz, Met-Metzo v
Maize 678.5 678.5 678.5 678.5 680.0
Soybean meal 285.7 285.7 285.7 285.7 169.4
Canola meal 0.0 0.0 0.0 0.0 100.0
Menhaden meal 0.0 0.0 0.0 0.0 25.0
Maize oil 1.2 1.2 1.2 1.2 0.0
Monocalcium phosphate 10.3 10.3 10.3 10.3 6.8
Limestone 12.3 12.3 12.3 12.3 9.5
Sodium chloride 2.5 2.5 2.5 2.5 22
Sodium bicarbonate 1.0 1.0 1.0 1.0 1.0
Vitamin and mineral premix' 5.0 5.0 5.0 5.0 5.0
DL-Met 0.0 2.0 0.0 0.0 0.0
L-Met 0.0 0.0 2.0 0.0 0.0
Met-Met 0.0 0.0 0.0 2.0 0.0
L-Lys-HC1 1.1 1.1 1.1 1.1 1.1
Sand 24 0.4 0.4 0.4 0.0
Analyzed nutrient content
ME (Kcal/kg) 2959 2969 2971 2940 2963
Dry matter 917.1 913.9 917.2 912.0 912.5
Crude protein 173.0 176.7 175.6 172.7 176.3
Ether extract 35.8 41.6 41.7 42.4 38.2
Ash 56.2 54.9 57.2 51.0 50.6
Ca (calculated) 7.1 7.1 7.1 7.1 7.1
Available Phosphorus (calculated) 3.5 3.5 3.5 3.5 3.5
Na (calculated) 1.5 1.5 1.5 1.5 1.5
Cl (calculated) 1.8 1.8 1.8 1.8 1.8
Met 34 4.8 3.9 4.6 3.7
Cys 32 32 3.1 3.1 33
Met+Cys 6.6 8.0 7.0 7.7 7.0
Lys 10.8 10.5 10.4 10.3 10.7
Thr 7.0 6.9 6.8 6.9 7.1
Arg 12.2 11.9 11.8 11.8 114
Ile 7.4 7.5 7.4 7.2 7.4
Leu 15.1 15.2 15.0 15.1 15.0
Val 8.6 8.6 8.5 8.2 8.8
His 4.9 4.9 4.8 4.8 5.0
Phe 8.7 8.7 8.5 8.5 8.3
Gly 7.7 7.6 7.5 7.5 8.1
Ser 9.1 8.9 8.7 9.0 8.5
Pro 11.0 11.1 11.1 11.0 11.2
Ala 9.3 92 9.1 9.2 9.5
Asp 18.3 18.1 17.7 17.7 16.6
Glu 31.7 31.6 31.1 314 30.8
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1. Vitamin and mineral premix supplied the following per kg of diet: Vitamin A, 10000 IU; Vitamin D3, 3500 IU; Vitamin E, 100 IU; Vitamin K, 3

mg; Vitamin By, 3 mg; Vitamin B,, 6 mg; Vitamin B;, 35 mg; Vitamin Bs, 15 mg; Vitamin Bs, 3 mg; Biotin, 0.15 mg; Folic Acid, 1.50 mg; Vitamin
B12, 0.02 mg; Copper, 16 mg; lodine, 1.25 mg; Iron, 40 mg; Manganese, 120 mg; Selenium, 0.30 mg and Zinc, 110 mg.
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Table 2. The effect of experimental diets on performance and carcass characteristics of broilers with single-meal feed

consumption from 39 to 60 days of age
Performance Carcass characteristics (%)

Dietary treatments

BW (g) WG (g) FCR (g/g) Carcass Breast Liver Abdominal fat pad
Met source DL-Met L-Met Met-Met PB-Met
Basal 2326.46° 631.05° 2.93% 77.46 37.63 1.60 0.53
Met amount 2.0 - - - 2381.56™ 768.00° 2.34¢ 76.66 37.97 1.54 0.34
(e/ke) - 2.0 - - 2343.46™ 752.84° 2.46¢ 75.76 38.89 1.66 0.64
glkg - - 2.0 - 2356.18™ 701.33° 2.64° 77.01 37.88 1.68 0.40
- - - 2.0 2411.65% 798.15° 2.32¢ 76.98 39.93 1.43 0.57
P-value 0.006 <0.0001 <0.0001 0.51 0.23 0.24 0.69
SEM 14.22 15.18 0.03 0.69 0.75 0.08 0.16

(P<e ]+ 0) wil oo b Siles oy o sine ol Kby giw o 10 Dglaie By > la-d
a-d: Means in each column with different superscripts are significantly different (P<0.05).



\ \f’\)Legs\ E)Le.;la‘m‘ 5)5o‘o|ﬁ|@|o‘a5lc

JRIEBRE Saals 1) olile slaaswl gl o als
loodly Geftapwgad Gliee 2 (ohalos] lo Lo
Jled a5 spsb 4 og (P<H/0)) o g (095
Crge (eian 4 odd Wb igete b ol JoSe
VOIFA) 95 Slewdly (eiigmgon Cbile fals
Bl @ Cons Jlogae DS L Gl Jges,50e
o ol plis ams (pl oS (feias Guigete
ooliiwl oT)l5 cudlys utigpm 4 oo Wb pdgute
5 ol ead JoSe lajles o 1) bsie
s Gl 1 et sledly Getiiegen e
oS Canl (g e Sl el SO peingen
Sy 4 2l mf; Griete 8 aliies by
e e O
2 e 3 Ol 4 (gl Sl g CSguw
b Gt 4 gl isdlgn il e
loyee ool 50 3o lampl ogbie
LS Cmigailivas 5 (CBS) sl by Guigeibinnn
5 3 O Jolw &5 e il e (CYL) U
55 sl gl cnl 09 Fve (pfiamsgen Byas
a5 5 whee @ S8 Gl mle 5 b sl
Aad e 5 o9 slewdl jo ol lade sl
595 1 5 sl Gk 5l opxr Guigete Shile zolan
g 23 co LualS | CBS o 3l codlad o aie condais
Murray et al., ) Ol o0 (i god ol a>go

.(2003; Samuels, 2003

JoSo 0058 o0 oalive ¥ Jgu j0 a5 jghailes
S il gnte cilie ailio b opa (55l
S | L ;L,:>| uﬁ...:l.a}lf Cond P<+/+Y)
5 bl heS sE e 9> pyw (GSH/GSSG)
OAomb &ly 0wl Ced al Rl cerse
Sl b ooads adns slegye o cond ol ol
DS b pgse il oS o bl
oanlie wad gile JoSo sbojlad b (g o e
ool55 Nemeth er al. (2004) .clls  Slgsen
4 e wigaie b oope (gilueSe a5 Wio S
3 00,5 GSSG 50 ialS ¢ GSH l5e o8l
2 S Jelse s 5 (rrisaie dl sial 50 o
G Cannilyd (puTg p dy 00l Al pudguie aS0) &
Vool G Ol B dald Jlas b alie o 1) (398
Sieded Ll h o olaiel 050 00gaste 45 uxlg
Ol (295 4 Swdlg g n 4 ond Wb g
2590 igie 9 298 (DL-Met) (eghas (nigete
wles o2l,8 1) GSH colus ey
S lmyl Gl n siles] lojles 1
giral (5551 gt b eyiguite pie 90 (! 5l oolail
Sz @S Gblyhadl gl 4 5L o (sl

—e—RBasal

@ DL-Met 2.0
=& L-Met 2.0
-m-Met-Met 2.0
=% PB-Met: 2.0

180 -
160 ';‘\

= 140 - &

=) s

ki «

E o1 o

= ’

g _ 100 - e

£ = / s

5% 80+ / ~

5 = s #

- P -~
= 60 7 #
- e g
£ o
E 40 - 1 .'.r/ -~ - —
&= —

20 A e

Y Hours after feeding

b 555500 05 Slawdly Gaigete CLE  pigete il lio b 0ad JoSe (ol (slasless 53T ) S

‘;)5) £e YA O )‘ J‘)P 6‘0&5\&: d).a.o
Figure 1. The effects of experimental diets on blood parameters of broilers with single-meal feed consumption from
39 to 60 days of age
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Table 3. The effect of experimental diets on blood parameters of broilers with single-meal feed consumption from 39
to 60 days of age

Dietary treatments

Blood parameters

GSH/GSSG' HCY~ (umol/L) AST® (U/L) ALT® (U/L)
Met source DL-Met L-Met Met-Met PB-Met
Basal 3.77° 21.50° 218.50 10.90
Met amount 2.0 - 15'631 34.38? 234.75 11.02
(gke) - 2.0 - 11.19“‘ 33A05f‘ 221.00 9.91
- - 2.0 - 13.56™ 40.43* 241.19 11.32
- - 2.0 12.94¢ 25.68" 218.75 10.27
P-value <0.0001 0.0005 0.32 0.39
SEM 0.60 243 11.12 0.55

(P<e 1+ 0) wiboo b Siles (o e Dglis Kl gt ;o 50 Dglite g, a-C
a-c: Means in each column with different superscripts are significantly different (P<0.05).

1. Reduced glutathione to oxidized glutathione ratio.
2. Homocysteine.

3. Aspartate aminotransferase.

4. Alanine aminotransferase.
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Table 4. The effect of experimental diets on whole body composition (% dry matter), efficiency of protein utilization
and excreta nitrogen content of broilers with single-meal feed consumption from 39 to 60 days of age

Body composition

. o o Efficiency of protein Nitrogen content of
Dietary treatments é }? based ];]::l A)DI\A/I)SH utilisation (¢/g) excreta (%)
Met DL- L- Met- PB-
source Met Met Met Met
Basal 63.98° 2587 7.5 0.41¢ 5.32°
Met 2.0 - - - 66.33°  63.98° 7.7 0.48° 4,61
amount - 2.0 - 65.64° 63.98° 8.15 0.50° 4.40%
(/kg) - - 2.0 - 66.81°  63.98°  6.79 0.45° 5.22°
- - - 2.0 70.34*  63.98°  7.67 0.54* 4.04°
P-value 0.006 081 0.2 <0.0001 0.05
SEM 0.98 123 025 0.01 0.32

(P<e [ 0) il oo Sl oy Sl gre Oglis Kby gt ;2 10 Gglate By, a-c
a-c: Means in each column with different superscripts are significantly different (P<0.05).
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Table 5. The effect of experimental diets on efficiency of essential amino acid utilization of broilers with single meal
feed consumption from 39 to 60 d of age

Efficiency of utilisation (g/g)

Dietary treatments

Met Asp Glu Ser His Gly Thr Arg
Met DL- L- Met- PB-
source Met Met Met Met
Basal 0.56°  031° 026 041° 039 039 0.69° 0.41°
Met 2.0 - - - 0.36°  0.37°  036™ 049™ 043 0.52™ 0.61¢ 0.40°
amount - 2.0 - - 048> 042® 039" 0.60" 062 0.65" 0.79° 0.55°
(wke) - - 2.0 - 041°  029° 027° 036° 050 0.39° 0.72° 0.38°
&g - - - 2.0 0.69° 0.51° 045 073 055  0.76° 0.85° 0.71°
P-value 0.002 0.03 0.03 0004 0.13 0.0005 <0.0001 <0.0001
SEM 004 004 004 005 006 004 0.02 0.02

(P<e ]+ 0) wib oo b Siles (o e Dglis Kl giw ;o 50 Dglite g, a-C
a-c: Means in each column with different superscripts are significantly different (P<0.05).
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Table 5 Continued. The effect of experimental diets on efficiency of essential amino acid utilization of broilers with
single meal feed consumption from 39 to 60 d of age

Efficiency of utilisation (g/g)

Dietary treatments

Ala Cys Val Phe Ile Leu Lys
DL- L- Met-

Met source Mot Met Met PB-Met
Basal 0.34° 0.60 042° 0.37 0.42 036 045
Met 2.0 - - - 0.42° 0.70  0.46™ 0.44 0.41 043%™ 0.46™
amount - 2.0 - - 0.503 0.81 0.571b 0.54 0.51 0.49®  0.57®
(wke) - 2.0 - 0.32 0.55 038 0.33 0.42 0.32¢ 0.41°
gke . . - 2.0 049° 084 066"  0.63 0.62 0.56" 0.65"
P-value <0.0001 0.09  0.05 0.16 0.11 0.02 0.02
SEM 0.01 0.08  0.06 0.09 0.06 0.04 0.04

(P<e 1+ 0) wiboo b Siles (pm Slo e Dglis Kl giw ;o 50 Dglite g, a-C
a-c: Means in each column with different superscripts are significantly different (P<0.05).
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