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Abstract of the dissertation submitted to the Senate of
Universiti Pertanian Malaysia in fulfilment of the requirements
for the Degree of Doctor of Philosophy

THE INFLUENCE OF DIETARY ENERGY, PROTEIN AND COPPER LEVELS
ON THE SULPHUR AMINO ACID REQUIREMENTS OF BROILER CHICKENS

By
SOMCHAI SUWANPRADIT

October 1994

Chairman: Assoc. Prof. Dr. Kassim Hamid

Faculty : Veterinary Medicine and Animal Science

Three experiments were conducted with male broiler chicks
to determine the influence of dietary metabolisable energy
(ME), crude protein (CP) and copper (Cu) levels on the total
sulphur amino acid (TSAA) requirement of broilers both during
the starter (0-3 wk) and the grower periods (4-6 wk) reared in
the tropics. In all the experiments the parameters used to
evaluate the TSAA requirements are body weight gain, feed:gain

ratio and carcass composition.

In the first experiment, two factorial arrangements of
three ME levels (3000, 3200 and 3400 kcal/kg) x four levels of
TSAA (0.73, 0.83, 0.93 and 1.03%) and the same three ME 1levels
(3000, 3200 and 3400 kcal/kg) x four 1levels of TSAA (0.65,

0.72, 0.79 and 0.86%) were used for the starter and the grower

Xviii



periods, respectively. The results showed significant
differences (p<.05) in body weight gain and feed:gain ratio of
the broilers with increasing dietary TSAA levels both in
starter and grower periods. There were no significant
interaction (p<.05) between dietary ME and TSAA levels for
the performance, with the exception for feed intake of starter
broilers. It indicated that for the starter period, a TSAA of
0.93% produced the best performance regardless of energy levels
while for the grower period the requirement of TSAA at both
0.79 and 0.86% were suggested. The results further showed
that dietary energy levels had no effect on the TSAA

requirement of the broilers.

In the second experiment, two factorial arrangements of
four CP levels (16, 18, 20 and 23%) x three levels of TSAA
(0.83, 0.93 and 1.03%) and three CP levels (16, 18 and 20%) x
three levels of TSAA (0.72, 0.79 and 0.86%) were examined for
the starter and grower periods, respectively. The results
showed significant influence (p<.05) of dietary CP levels on
body weight gain and feed:gain ratio in both starter and grower
periods. No significant interaction between dietary CP and
TSAA levels was noted for the performance of the broilers. The
results suggested that the requirement of TSAA of broiler
chickens during the starter period was 0.93% and during the
grower period was 0.79-0.86%. However, the requirement for TSAA

per unit of diet was not affected by dietary protein levels.
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In the third experiment, studies were also carried out
with two factorial arrangements of four Cu levels (0, 125, 250
and 375 mg/kg) x three TSAA levels (0.73, 0.83 and 0.93%) and
the same levels of Cu (0,125, 250 and 375 mg/kg) x three levels
of TSAA (0.72, 0.79 and 0.86%) were used during the starter and
the grower periods, respectively. The results indicated that
supplementation of Cu at the level of 375 mg/kg significantly
decreased (p<.05) feed intake of the chicken in both of the two
growing periods. This resulted in significant reduction (p<.05)
of the growth rate and interference with the TSAA requirement
of the starter broilers. However, the results showed that in
grower broilers revealed no effect of Cu at the levels used to
increase the TSAA requirement of the chicken. Dietary copper
had no influence on carcass, meat and skin composition of the

broilers.

The results of the present studies clearly indicated that
under tropical conditions the NRC (1984) recommendation for
TSAA requirements of 0.93% for starter broilers is adequate but
the recommended level of 0.72% for grower broilers is less than
the level of 0.79-0.86% suggested from the results of this
study. In addition, the TSAA requirements of broilers per unit
of diet were not affected by dietary ME and CP Tlevels.
Although, dietary copper Tlevel examined had the interference
for TSAA requirements of starter broilers, there were no

effects on the grower broilers.
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Abstrak dissertasi yang dikemukakan kepada Senat Universiti
Pertanian Malaysia bagi memenuhi syarat untuk mendapatkan
ijazah Doktor Falsafah

PENGARUH ARAS TENAGA, PROTEIN DAN KUPRUM DIET KEATAS KEPERLUAN
ASID AMINO SULFUR OLEH AYAM PEDAGING.
Oleh
SOMCHAI SUWANPRADIT

Oktober 1994

Pengerusi: Prof. Madya Dr. Kassim Hamid

Fakulti : Kedoktoran Veterinar dan Sains Peternakan

Tiga eksperimen telah dijalankan ke atas anak ayam
pedaging jantan bagi menentukan pengaruh aras tenaga metabolik
(TM), protein kasar (PK) dan kuprum atas keperluan jumlah asid
amino sulfur (JAAS) pada ayam pedaging di peringkat permulaan
(0-3 minggu) dan pembesaran (4-6 minggu) dipelihara dalam
kawasan tropika. Dalam semua eksperimen parameter yang
digunakan untuk menilai keperluan jumlah asid amino sulfur
ialah kenaikan berat badan, nisbah makanan:berat badan dan

komposisi karkas.

Di dalam eksperimen pertama, susunan dua faktorial bagi
tiga aras TM (3000, 3200 dan 3400 kcal/kg) x empat aras JAAS
(0.73, 0.83, 0.93 dan 1.03%) dan tiga aras TM yang sama (3000,
3200 dan 3400 kcal/kg) x empat aras JAAS (0.65, 0.72, 0.79 dan

0.86%) telah digunakan masing-masing untuk peringkat permulaan

XXi



dan pembesaran. Keputusan menunjukkan perbezaan ketara (p<.05)
untuk kenaikan berat badan dan makanan:kadar kenaikan pada ayam
pedaging bila tahap JAAS dalam diet meningkat antara
peringkat permulaan dan pembesaran. Tiada interaksi ketara
(p<.05) antara aras diet TM dan JAAS terhadap prestasi, kecuali
pengambilan makanan ayam pedaging pemula. Ia menunjukkan
bahawa pada peringkat permulaan, 0.93% JAAS memberi kesan
prestasi terbaik di semua tahap tenaga, sementara pada
peringkat pembesaran pula keperluan JAAS pada tahap 0.79% dan
0.86% dicadangkan. Keputusan kajian menunjukkan bahawa pada
peringkat permulaan, 0.93% JAAS memberi kesan prestasi terbaik
di semua tahap tenaga sementara pada peringkat pembesaran pula
keperluan JAAS pada tahap 0.79 dan 0.86% dicadangkan. Keputusan
selanjutnya menunjukkan bahawa aras tenaga diet tidak mempunyai

kesan keatas keperluan JAAS oleh ayam pedaging.

Di dalam eksperimen kedua, susunan dua faktorial bagi
empat aras PK (16, 18, 20 dan 23%) x tiga aras JAAS (0.83, 0.93
dan 1.03%) dan tiga aras PK (16, 18 dan 20%) x tiga aras JAAS
(0.72, 0.79 dan 0.86%) telah dikaji masing-masing untuk
peringkat permulaan dan pembesaran. Keputusan menunjukkan
pengaruh yang ketara (p<.05) aras diet PK keatas kenaikan berat
badan dan kadar makanan: kenaikan berat bagi kedua-dua tempoh
permulaan dan pembesaran. Tiada interaksi yang ketara (p<.05)

di antara diet PK dan aras JAAS yang dilihat bagi prestasi ayam
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pedaging. Keputusan ini mengesyorkan keperluan JAAS bagi ayam
pedaging di peringkat permulaan ialah 0.93% dan bagi peringkat
pembesaran ialah 0.79% - 0.86%. Walaubagaimanapun, keperluan

JAAS seunit diet tidak terjejas oleh aras diet protein.

Di dalam eksperimen ketiga, kajian dijalankan mengikut
susunan dua faktorial di mana empat aras kuprum (0, 125, 250
dan 375 mg/kg) x tiga aras JAAS (0.73, 0.83, dan 0.93%) dan
bagi aras kuprum yang sama (0, 125, 250 dan 375 mg/kg) x tiga
aras JAAS (0.72, 0.79 dan 0.86%) masing—-masing untuk peringkat
permulaan dan pembesaran. Hasil kajian menunjukkan bahawa tahap
kandungan kuprum sehingga 375 mg/kg dapat mengurangkan
pengambilan makanan oleh ayam di kedua-dua peringkat
pemeliharaan. Ini menyebabkan penurunan yang bererti (P<.05) di
dalam kadar pertumbuhan dan juga menyebabkan gangguan terhadap
keperluan JAAS bagi ayam pedaging permulaan. Di sebaliknya,
keputusan terhadap ayam pedaging pembesaran menunjukkan tidak
ada kesan kuprum pada aras yang digunakan bagi meningkatkan
keperluan JAAS oleh ayam. Diet Kuprum tidak mempunyai pengaruh

ke atas komposisi karkas, daging dan kulit ayam pedaging.

Kesimpulannya , kajian pada masa ini dengan jelas
menunjukkan bahawa cadangan NRC (1984) bagi keperluan JAAS pada
kadar 0.93% bagi ayam pedaging di peringkat permulaan adalah
mencukupi tetapi keperluan pada kadar 0.72% bagi peringkat

pembesaran adalah kurang dari kadar 0.79%-0.86% yang dicadang—

XX1ii



kan di dalam kajian ini. Sebagai tambahan, keperluan JAAS oleh
ayam pedaging bagi seunit diet adalah tidak terjejas oleh aras
diet TM dan PK. Walaupun aras diet Kuprum yang dikaji
mempunyai gangguan keatas keperluan JAAS bagi ayam pedaging
peringkat permulaan, tetapi tidak keatas ayam pedaging

peringkat pembesaran.
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