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Theǰobjectivesǰofǰthisǰstudyǰwereǰevaluatingǰtheǰeffectsǰofǰlevelsǰ

ofǰfull-fatǰsunflowerǰseedsǰmealǰonǰproductiveǰperformancesǰandǰ

carcassǰcharacteristicsǰofǰbroiler.ǰTheǰexperimentalǰdesign was 

a completely randomized deign. Eighty chickens were 

randomly allocated into 4 treatments of full-fat sunflower 

seeds meal, 0ǰ (control group), 2, 4 andǰ6% of dietary ration, 

respectively. All received feed and water ad libitum throughout 

of trial for 32 days. Feed intake, body weight gain and 

estimation of carcass traits were recorded. The result found 

that full-fat sunflower seeds meal had no impacts (P>0.05) on 

productive performance, carcass characteristics and chemicalǰ

compositionǰ ofǰ breastǰ meat,ǰ butǰ influenceǰ inǰ economy loss 

Index (P<0.05). Basedǰon this work, it can be concluded that 

full-fat sunflower seeds meal up to 6% in the diet adverse 

effects on growth performance, carcass, and chemical 

composition of breast meat. Based on the results of this study, 

we suggest that full-fat sunflower seeds meal can be used at 

4% in diet for better to economic loss index. 
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1. ïìîĈǰǰ 
ĕÖŠđîČĚĂǰ	broiler
ǰđðŨîÿĆêüŤđýøþåÖĉÝìĊęÿĈÙĆâ×ĂÜðøąđìýĕì÷ĂĊÖøć÷ÖćøĀîċęÜǰìĊęÿøšćÜøć÷ĕéšĔĀšÖĆïðøąđìý 

ðŘúąĀúć÷úšćîïćìǰýĎî÷ŤÿćøÿîđìýÖćøđÖþêøǰøć÷ÜćîüŠćǰðøąđìýĕì÷ÿŠÜĂĂÖđîČĚĂĕÖŠĒúąñúĉêõĆèæŤĔîßŠüÜǰ5ǰðŘ

÷šĂîĀúĆÜöĊöĎúÙŠćĂ÷ĎŠøąĀüŠćÜǰ67,751ı89,202ǰúšćîïćìêŠĂðŘǰ[1]ǰîĂÖÝćÖîĆĚîđîČĚĂĕÖŠ÷ĆÜđðŨîĂćĀćøĒĀúŠÜēðøêĊîìĊęÙî

ìčÖÖúčŠößîßćêĉǰýćÿîćǰđ×šćëċÜĕéšēé÷ÜŠć÷Ă÷ŠćÜĕöŠöĊ×šĂÝĈÖĆéǰĒúąđðŨîìĊęîĉ÷ö×ĂÜñĎšïøĉēõÙđóĉęööćÖ×ċĚîǰēé÷đÞóćąđöîĎ

ĕÖŠ÷ŠćÜÿšöêĈ ĕÖŠđîČĚĂ÷ĆÜđúĊĚ÷ÜÜŠć÷ēêđøĘüǰĔßšĂćĀćøĒúąóČĚîìĊęĔîÖćøđúĊĚ÷ÜîšĂ÷đöČęĂđìĊ÷ïÖĆïÖćøđúĊĚ÷ÜÿĆêüŤĂČęîǰàċęÜđúĊĚ÷ÜđóĊ÷Üǰ

30�35ǰüĆîǰÖĘÿćöćøëÝĆï×ć÷ĀøČĂîĈöćïøĉēõÙĕéšĒúšü Ă÷ŠćÜĕøÖĘêćöĒöšÝąĔßšĂćĀćøîšĂ÷Ēúąøą÷ąđüúćĔîÖćøđúĊĚ÷ÜìĊęÿĆĚîǰ

ĒêŠĔîĒÜŠĂćĀćø×ĂÜÿĆêüŤÖøąđóćąđéĊę÷üǰēé÷đÞóćąüĆêëčéĉïĂćĀćøĒĀúŠÜēðøêĊîǰđßŠîǰðúćðśîĒúąÖćÖëĆęüđĀúČĂÜìĊęđðŨî

üĆêëčéĉïĀúĆÖĔîĂćĀćøÿĆêüŤÖøąđóćąđéĊę÷üöĊøćÙćìĊęÙŠĂî×šćÜĒóÜǰìĈĔĀšêšîìčîÙŠćĂćĀćøđóĉęö×ċĚîǰÝċÜđðŨîēÝì÷ŤĔĀâŠìĊę 

îĆÖēõßîýćÿêøŤÿĆêüŤǰêšĂÜĀćÖú÷čìíŤĀøČĂĒîüìćÜĔîÖćøðøą÷čÖêŤĔßšüĆêëčéĉïĒĀúŠÜēðøêĊîìĊęöĊýĆÖ÷õćóĔîĒÜŠ×ĂÜÖćøĔĀš

ēõßîąǰøćÙćëĎÖĒúąĀćÜŠć÷ǰöĊĔßšêúĂéùéĎÖćúǰÿĈĀøĆïđðŨîĒĀúŠÜēðøêĊîìéĒìîĀøČĂÖćøĔßšđÿøĉöĔîÿĎêøĂćĀćøǰđóČęĂúé

ÖćøĔßšðúćðśîĒúąÖćÖëĆęüđĀúČĂÜǰĂĊÖìĆĚÜđðŨîÖćøúéêšîìčîÙŠćĂćĀćøĒúąĕöŠÖøąìïêŠĂÖćøĔĀšñúñúĉê×ĂÜÿĆêüŤéšü÷  

ìćîêąüĆîǰ	sunflower
ǰđðŨîóČßĂĊÖßîĉéĀîċęÜìĊęöĊýĆÖ÷õćóǰđîČęĂÜÝćÖđöúĘéìćîêąüĆîđðŨîìĆĚÜĒĀúŠÜîĚĈöĆîǰ

	oil
ǰĒúąēðøêĊî ìćîêąüĆîöĊßČęĂìćÜüĉì÷ćýćêøŤǰÙČĂǰHelianthus annuus L.ǰĂ÷ĎŠĔîüÜýŤǰAsteraceae öĊöćÖëċÜǰ67ǰ

ÿć÷óĆîíčŤǰ	Breed
ǰìĊęðúĎÖÖĆîìĆęüēúÖ àċęÜìĆĚÜēúÖÿćöćøëñúĉêđöúĘéìćîêąüĆîöćÖëċÜǰ37.05ǰúšćîêĆîêŠĂðŘǰĒúąÿćöćøë
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ñúĉêîĚĈöĆîÝćÖđöúĘéìćîêąüĆîĕéšëċÜǰ15.22ǰúšćîêĆîêŠĂðŘǰ[2]ǰìćîêąüĆîÿćöćøëðúĎÖĕéšêúĂéìĆĚÜðŘǰđóøćąđðŨîóČßìĊę 

ĕöŠĕüêŠĂßŠüÜĒÿÜǰÿćöćøëĂĂÖéĂÖêĉéđöúĘéĕéšêúĂéðŘǰìîêŠĂÿõćóĒĀšÜĒúšÜĒúąøšĂî×ĂÜðøąđìýĕì÷ ǰøüöìĆĚÜ 

ĔîÿõćóĂćÖćýđ÷ĘîĕéšĂ÷ŠćÜéĊǰĒúąđÝøĉâđêĉïēêĕéšÖĆïéĉîĀúć÷ðøąđõìǰøüöìĆĚÜéĉîìĊęöĊÙüćöĂčéöÿöïĎøèŤêęĈǰêúĂéÝî

ÿõćóéĉîìĊęđðŨîđÖúČĂĒúąéŠćÜÝĆé ĔîđöúĘéìćîêąüĆîðøąÖĂïéšü÷ÿćøĂćĀćøĀúć÷ßîĉéǰĕéšĒÖŠǰÖøéĕ×öĆîǰ	fatty 

acids
ǰ	Öøéĕ×öĆîĂĉęöêĆüǰ4.45ǰÖøĆöǰĕ×öĆîĕöŠĂĉęöêĆüēöđúÖčúđéĊ÷üǰ18.53ǰĒúąÖøéĕ×öĆîĕöŠĂĉęöêĆüóĆîíąÙĎŠǰ23.13ǰÖøĆöêŠĂǰ

100ǰÖøĆö
ǰēðøêĊîǰ	crud protein, CP
ǰðøąöćèǰ30�34 đðĂøŤđàĘîêŤǰđ÷ČęĂĔ÷đàúúĎēúÿǰ20�25ǰđðĂøŤđàĘîêŤǰúĉÖîĉîǰ8�10ǰ

đðĂøŤđàĘîêŤǰ[3] ĕ×öĆîǰ38.6�51.46ǰđðĂøŤđàĘîêŤǰ[4, 5]ǰĒøŠíćêčĒÙúđàĊ÷öǰĒöÖîĊđàĊ÷öǰôĂÿôĂøĆÿǰēóĒìÿđàĊ÷öǰđĀúĘÖǰ

ÿĆÜÖąÿĊǰĒúąēàđéĊ÷öǰđìŠćÖĆïǰ78, 325, 660, 645, 5.25, 5.00, Ēúąǰ9.00ǰöĉúúĉÖøĆöêŠĂǰ100ǰÖøĆöǰêćöúĈéĆïǰ 

öĊüĉêćöĉîǰïĊǰ1ǰ	Thiamin
ǰïĊǰ2ǰ	Riboflavin
, ïĊǰ5ǰ(Niacin), ïĊǰ6ǰ(Pyridoxine
, ēôđúì, üĉêćöĉîđĂ ĒúąüĉêćöĉîĂĊǰ

đìŠćÖĆïǰ1.48,ǰ0.35,ǰ8.33,ǰ1.34ǰöĉúúĉÖøĆöêŠĂǰ100ǰÖøĆö,ǰ227ǰĕöēÙøÖøĆöêŠĂǰ100ǰÖøĆö,ǰ50ǰĕĂ÷ĎǰĒúąǰ35.17ǰöĉúúĉÖøĆö

êŠĂ 100ǰÖøĆöǰêćöúĈéĆïǰ[6] ÝćÖ×šĂöĎúéĆÜÖúŠćüßĊĚĔĀšđĀĘîüŠćǰđöúĘéìćîêąüĆîđðŨîüĆêëčéĉïìĊęÿćöćøëĔßšđðŨîĒĀúŠÜēðøêĊî

ĒúąĔĀšóúĆÜÜćîǰøüöëċÜÖøéĕ×öĆîĔîÿĎêøĂćĀćøĕÖŠđîČĚĂĕéš ÝċÜöĊÖćøøć÷ÜćîëċÜÖćøĔßšìćîêąüĆîĔîøĎð×ĂÜÖćÖđöúĘé

ìćîêąüĆîǰ	sunflower seed meal
ǰĔîĕÖŠđðŨîÝĈîüîöćÖǰ [6, 7, 8] Ă÷ŠćÜĕøÖĘêćööĊÜćîüĉÝĆ÷đÖĊę÷üÖĆïÖćøĔßšđöúĘé

ìćîêąüĆîĕ×öĆîđêĘöìĆĚÜđöúĘéðśîǰ	full-fat sunflower seeds meal
ǰĔîĂćĀćøĕÖŠđîČĚĂîšĂ÷ǰéĆÜîĆĚîÖćøüĉÝĆ÷ĔîÙøĆĚÜîĊĚǰ

ÝċÜöĊüĆêëčðøąÿÜÙŤđóČęĂýċÖþćøąéĆï×ĂÜÖćøđÿøĉöđöúĘéìćîêąüĆîĕ×öĆîđêĘöìĆĚÜđöúĘéðśîĔîÿĎêøĂćĀćøǰêŠĂÿöøøëîąÖćøñúĉê

ĒúąÙčèõćóàćÖ×ĂÜĕÖŠđîČĚĂ 

 

2. üĉíĊéĈđîĉîÖćøüĉÝĆ÷ǰǰ 
ÜćîüĉÝĆ÷îĊĚéĈđîĉîÖćøìĊęôćøŤöÿćíĉêÿć×ćüĉßćÿĆêüýćÿêøŤǰÙèąđìÙēîēú÷ĊÖćøđÖþêøǰöĀćüĉì÷ćúĆ÷øćßõĆä

ÿÖúîÙøǰüćÜĒñîÖćøìéúĂÜĒïïÿčŠöÿöïĎøèŤǰ	completely randomized design, CRD
ǰÿĆêüŤìéúĂÜĔßšĕÖŠđîČĚĂ

ìćÜÖćøÙšćÙúąđóýǰĂć÷čǰ2ǰÿĆðéćĀŤǰìĆĚÜĀöéǰ80ǰêĆüǰðŦÝÝĆ÷ìéúĂÜǰ	treatments
ǰT
ǰđðŨîĂćĀćøìéúĂÜǰðøąÖĂïéšü÷ǰ

øąéĆïđöúĘéìćîêąüĆîĕ×öĆîđêĘöðśîǰ4 øąéĆïǰÙČĂǰ0ǰ	ĕöŠđÿøĉöđöúĘéìćîêąüĆî

ǰ2
ǰ4
ǰĒúąǰ6ǰđðĂøŤđàĘîêŤǰĔîÿĎêøĂćĀćøǰ

êćöúĈéĆïǰ	êćøćÜìĊęǰ1
ǰÖĈĀîéǰ�ǰàĚĈêŠĂðŦÝÝĆ÷ìéúĂÜǰēé÷ĒêŠúąàĚĈðøąÖĂïéšü÷ĕÖŠǰ��ǰêĆüǰøüöĀîŠü÷ìéúĂÜìĆĚÜÿĉĚîǰ

�ǰĀîŠü÷ìéúĂÜǰđúĊĚ÷ÜĔîÙĂÖ×îćéǰ4ǰêćøćÜđöêøǰ	2ǰx 2 đöêø
ǰĔßšĒÖúïđðŨîüĆÿéčøĂÜóČĚîǰĕÖŠìčÖêĆüÖŠĂîđøĉęöÖćøìéúĂÜǰ

ĕéšìĈüĆÙàĊîêćöēðøĒÖøöǰðøąÖĂïéšü÷ǰüĆÙàĊîîĉüÙúćÿđàĉúǰøŠüöÖĆïüĆÙàĊîĀúĂéúöĂĆÖđÿïêĉéêŠĂǰđöČęĂĂć÷čǰ7ǰüĆîǰĒúą

üĆÙàĊîÖĆöēïēøŠǰđöČęĂĂć÷čǰ14 üĆîǰÝćÖîĆĚîÝĆéÖúčŠöĕÖŠđ×šćêćöĒñîÖćøìéúĂÜóøšĂöÖĆïÿčŠöĂćĀćøìéúĂÜĔĀšĕÖŠ ǰĔîßŠüÜ

ìéúĂÜìĈÖćøßĆęÜĂćĀćøìĊęĔĀšĒúąĂćĀćøđĀúČĂǰßĆęÜîĚĈĀîĆÖĕÖŠìčÖÿĆðéćĀŤǰđóČęĂüĆéðøĉöćèÖćøÖĉîĕéšĒúąÖćøđðúĊę÷îĒðúÜ

îĚĈĀîĆÖêĆüǰĕÖŠìčÖêĆüÝąĕéšøĆïĂćĀćøĒúąîĚĈéČęöÿąĂćéĂ÷ŠćÜđêĘöìĊęǰ	ad libitum
ǰêúĂéßŠüÜìéúĂÜîćîǰ��ǰüĆî 

ðøąđöĉîÿöøøëîąÖćøñúĉêðøąÖĂïéšü÷ǰîĚĈĀîĆÖêĆüìĊęđóĉęö×ċĚîǰ	ÖøĆö
ǰ=ǰîĚĈĀîĆÖêĆüÿčéìšć÷ǰ	ÖøĆö
ǰıǰîĚĈĀîĆÖêĆü

đøĉęöêšîǰ	ÖøĆö
�ÝĈîüîĕÖŠǰ	êĆü
, ðøĉöćèĂćĀćøìĊęÖĉîǰ	ÖøĆö�êĆü
ǰ=ǰðøĉöćèĂćĀćøìĊęÖĉîǰ	ÖøĆö
�ÝĈîüîĕÖŠǰ	êĆü
, ðøąÿĉìíĉõćó

ÖćøđðúĊę÷îĂćĀćøđðŨîîĚĈĀîĆÖêĆüǰ= ðøĉöćèĂćĀćøìĊęÖĉîǰ	ÖøĆö
�îĚĈĀîĆÖêĆüìĊęđóĉęöǰ	ÖøĆö
, đðĂøŤđàĘîêŤĂĆêøćÖćøđúĊĚ÷ÜøĂéǰ

=ǰ[ÝĈîüîĕÖŠìĆĚÜĀöéǰ	êĆü
ǰıǰÝĈîüîĕÖŠìĊęêć÷ǰ	êĆü
ǰx 100] /ÝĈîüîĕÖŠìĆĚÜĀöéǰ	êĆü
ǰ[9]ǰĒúąéĆßîĊÖćøÿĎâđÿĊ÷ìćÜđýøþåÖĉÝ 

(Economic loss index: ELI) ÙĈîüèêćöüĉíĊ×ĂÜ [10] éĆßîĊÖćøÿĎâđÿĊ÷ìćÜđýøþåÖĉÝ = îĚĈĀîĆÖìĊęđóĉęö×ċĚî x ĂĆêøć

ÖćøøĂé x 10-3  

ðøąđöĉîÙčèõćóàćÖđöČęĂÿĉĚîÿčéÖćøìéúĂÜǰÿčŠöĕÖŠÝĈîüîǰ4ǰêĆüǰêŠĂÖúčŠöìéúĂÜǰìĈÖćøĂéĂćĀćøǰ12ǰßĆęüēöÜǰ

ßĆęÜîĚĈĀîĆÖöĊßĊüĉêÖŠĂîßĈĒĀúąàćÖǰÝćÖîĆĚîđßČĂéÙĂđĂćđúČĂéĂĂÖĒúąĀúĆÜÝćÖëĂî×îêĆéĒêŠÜàćÖǰēé÷êĆéĒ÷ÖÿŠüîĀĆü
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ĒúąÙĂĔĀšđÿöĂĀĆüĕĀúŠǰêĆéĒ×šÜìĊęïøĉđüè×šĂêŠĂ×ĂÜĒ×šÜÖĆïîŠĂÜǰđĂćđÙøČęĂÜĔîĂĂÖǰßĆęÜîĚĈĀîĆÖđóČęĂÙĈîüèĀćđðĂøŤđàĘîêŤ

àćÖêĆéĒêŠÜǰ	dressing percentage
ǰÝćÖîĆĚîêĆéĒ÷Ö×ćìĆĚÜǰ2ǰ×šćÜĂĂÖÝćÖúĈêĆüǰêĆéĒ÷Ö×ćìĆĚÜǰ2ǰ×šćÜĂĂÖđðŨîǰ2ǰ

ÿŠüîêøÜïøĉđüè×šĂóĆïǰĕéšđðŨîÿŠüîìĊęđðŨîÿąēóÖǰ	thigh
ǰĒúąîŠĂÜǰ	drum stick
ǰêĆéĒ÷ÖðŘÖǰ	wing
ǰ2ǰ×šćÜĂĂÖÝćÖ

úĈêĆüǰĒ÷ÖđîČĚĂĂÖǰ	breast meat
ǰĂĂÖÝćÖēÙøÜøŠćÜĕÖŠ ĒúšüßĆęÜîĚĈĀîĆÖÿŠüîêŠćÜǰėǰ×ĂÜàćÖĕÖŠǰðøąÖĂïéšü÷ǰĀĆüÙĂǰ

Ē×šÜǰđÙøČęĂÜĔîøüöǰÿąēóÖǰîŠĂÜǰðŘÖǰêĆïǰÖċĜîǰĒúąĀĆüĔÝǰđóČęĂÙĈîüèđðĂøŤđàĘîêŤîĚĈĀîĆÖ×ĂÜÿŠüîêŠćÜǰėǰêŠĂîĚĈĀîĆÖöĊßĊüĉêǰ

ĒúąĒ÷Öĕ×öĆîĔîßŠĂÜìšĂÜǰ	abdominal fat
ǰÙĈîüèĀćđðĂøŤđàĘîêŤĕ×öĆîßŠĂÜìšĂÜǰ[9,ǰ11]ǰ 

ĂÜÙŤðøąÖĂïìćÜēõßîą×ĂÜĂćĀćøìéúĂÜĒúąĔîđîČĚĂĂÖĕÖŠǰÿŠÜüĉđÙøćąĀŤìćÜĀšĂÜðäĉïĆêĉÖćøìĊęõćÙüĉßć  

ÿĆêüýćÿêøŤǰÙèąđÖþêøýćÿêøŤǰöĀćüĉì÷ćúĆ÷×ĂîĒÖŠîǰüĉđÙøćąĀŤĀćðøĉöćèÿĉęÜĒĀšÜǰēðøêĊîǰĒúąĕ×öĆîǰéšü÷üĉíĊÖćø  

proximate analysis [12]  

ÖćøüĉđÙøćąĀŤ×šĂöĎúìćÜÿëĉêĉǰ×šĂöĎúìĆĚÜĀöéëĎÖîĈđ×šćĕðüĉđÙøćąĀŤÙüćöĒðøðøüîêćöĒñîÖćøìéúĂÜǰCRDǰ

đðøĊ÷ïđìĊ÷ïÙüćöĒêÖêŠćÜ×ĂÜÙŠćđÞúĊę÷øąĀüŠćÜìøĊìđöîêŤéšü÷ǰ%VODBOĴTǰ/FXǰNVMUJQMFǰSBOHFǰUFTUTǰ	%.35
ǰ

éšü÷ēðøĒÖøöǰSASǰ(1996)ǰìĊęøąéĆïÙüćöđßČęĂöĆęîǰ��ǰđðĂøŤđàĘîêŤǰ[13] 

 

êćøćÜìĊę 1 üĆêëčéĉï×ĂÜĂćĀćøìéúĂÜ 

Ingredients T1 T2 T3 T4 

   ǰǰFull-fat sunflower seeds meal 	%
 0.0 2.0 4.0 6.0 

     Soybean meal 	%
 26.0 25.0 24.6 23.4 

   ǰǰFish meal 	%
 8.0 8.0 8.0 8.0 

     Brocken rice 	%
 20.0 20.0 20.0 20.0 

   ǰǰRice branǰ	%
 4.0 4.0 4.0 4.0 

     Corn seed mealǰ	%
 36.7 35.7 34.1 33.3 

   ǰǰPremixed 	%
 1.0 1.0 1.0 1.0 

   ǰǰDicalcium phosphate (%
 1.0 1.0 1.0 1.0 

ǰǰǰǰǰSalt 	%
 0.3 0.3 0.3 0.3 

     Palm oil 	%
 3.0 3.0 3.0 3.0 
1/ T1 = control (0 % of full-fat sunflower seeds meals
 , T2 = supplemented full-fat sunflower seeds meals at 2 % 

in diet, T3 = supplemented full-fat sunflower seeds meals at 4% of diet, T4 = supplemented full-fat sunflower 

seeds meals 6% of diet. 

 

3. ñúÖćøüĉÝĆ÷ǰ 
3.1 ĂÜÙŤðøąÖĂïìćÜđÙöĊ×ĂÜĂćĀćøìéúĂÜ 

ñúÝćÖÖćøêøüÝüĉđÙøćąĀŤĂÜÙŤðøąÖĂïìćÜđÙöĊ×ĂÜĂćĀćøìéúĂÜǰĒÿéÜĔîêćøćÜìĊę 2 óïüŠćǰĂćĀćø

ìéúĂÜìĆĚÜǰ4ǰÿĎêøǰöĊøąéĆïēðøêĊîĒúąóúĆÜÜćîìĊęĔßšðøąē÷ßîŤĕéšĔÖúšđÙĊ÷ÜÖĆîǰöĊđìŠćÖĆïǰ20.92�21.65ǰ%ǰĒúąǰ2.83�2.89ǰ

Mcal/kg êćöúĈéĆï  
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êćøćÜìĊęǰ2ǰ ñúĂÜÙŤðøąÖĂïìćÜđÙöĊ×ĂÜĂćĀćøìéúĂÜǰ 

Chemical composition   T1 T2 T3 T4 

ǰǰǰǰǰǰDry matter 	%
 89.20 88.31 89.47 88.73 

ǰǰǰǰǰǰAshǰ	%
 6.10 6.00 6.31 6.80 

ǰǰǰǰǰǰCrude protein 	%
 21.12 20.92 21.42 21.65 

ǰǰǰǰǰǰEther extractǰ	%
 5.00 6.36 6.38 5.16 

ǰǰǰǰǰǰCrude fiberǰ	%
 2.86 3.30 3.35 3.40 

ǰǰǰǰǰǰNitrogen free extractǰ	%
 54.12 56.46 52.01 51.72 

Calculated Metabolizable energyǰ	Mcal�kg
 2.83 2.85 2.87 2.89 
1/ T1 = control (0 % of full-fat sunflower seeds meals
 , T2 = supplemented full-fat sunflower seeds meals at 2 % 

in diet, T3 = supplemented full-fat sunflower seeds meals at 4% of diet, T4 = supplemented full-fat sunflower 

seeds meals 6% of diet. 

 

3.2 ÿöøøëîąÖćøñúĉê 

ÝćÖÖćøìéúĂÜóïüŠćǰÿöøøëîąÖćøñúĉêĔîÙŠćîĚĈĀîĆÖêĆüÿčéìšć÷ǰ	final live weigh
ǰîĚĈĀîĆÖêĆüìĊęđóĉęö×ċĚîǰ

	liveǰweighǰgain
ǰĂĆêøćÖćøøĂéǰ	survivalǰrate
ǰðøĉöćèĂćĀćøìĊęÖĉîĕéšǰ	feedǰintake
ǰĒúąĂĆêøćÖćøđðúĊę÷îĂćĀćø

đðŨîîĚĈĀîĆÖêĆüǰ	feed conversion ratio
ǰ×ĂÜĕÖŠìĊęĕéšøĆïĂćĀćøìéúĂÜìĆĚÜǰ4 ĒïïǰöĊÙŠćĕöŠêŠćÜÖĆîìćÜÿëĉêĉǰ	P>0.05
ǰ

×èąìĊęÙŠćéĆßîĊÖćøÿĎâđÿĊ÷ìćÜđýøþåÖĉÝöĊÙŠćêŠćÜÖĆîǰ	P<0.05
ǰēé÷ÖćøĔßšđöúĘéìćîêąüĆîĕ×öĆîđêĘöìĆĚÜđöúĘéìĊęøąéĆïǰ�, 

�ǰĒúąǰ�ǰđðĂøŤđàĘîêŤǰĔîĂćĀćøĕÖŠøčŠîĕöŠìĈĔĀšÙŠćéĆßîĊÖćøÿĎâđÿĊ÷ìćÜđýøþåÖĉÝêŠćÜÝćÖÖúčŠöÙüïÙčöǰĒêŠÖćøĔßšđöúĘé

ìćîêąüĆîĕ×öĆîđêĘöìĆĚÜđöúĘéìĊęøąéĆïǰ�ǰđðĂøŤđàĘîêŤĔîÿĎêøĂćĀćøìĈĔĀšöĊÙŠćéĆßîĊÖćøÿĎâđÿĊ÷ìćÜđýøþåÖĉÝǰ(������) 

ÙŠćêęĈÖüŠćìčÖÖúčŠöǰ	êćøćÜìĊęǰ3
ǰ  

3.3 úĆÖþèąàćÖĒúąĂÜÙŤðøąÖĂïìćÜđÙöĊĔîđîČĚĂĕÖŠ 

úĆÖþèąàćÖǰ	carcass traits
ǰ×ĂÜĕÖŠđîČĚĂǰĒúąÙŠćĂÜÙŤðøąÖĂïìćÜđÙöĊĔîđîČĚĂĂÖĕÖŠéĆÜĒÿéÜĔîêćøćÜ

ìĊęǰ3ǰñúÖćøìéúĂÜóïüŠćǰìĆĚÜúĆÖþèąàćÖ×ĂÜĕÖŠđîČĚĂĒúąÙŠćĂÜÙŤðøąÖĂïìćÜđÙöĊĔîđîČĚĂĂÖĕÖŠǰđöČęĂĔĀšøąéĆï×ĂÜđöúĘé

ìćîêąüĆîĕ×öĆîđêĘöðśîêŠćÜÖĆîǰ�ǰøąéĆïǰóïüŠćǰĕöŠöĊÙüćöĒêÖêŠćÜÖĆîìćÜÿëĉêĉǰ	P>0.05
ǰēé÷ĕÖŠđîČĚĂöĊđðĂøŤđàĘîêŤàćÖǰ

	dressing percentage
ǰđîČĚĂĂÖǰ	breast meat
ǰÿąēóÖǰ	thigh
ǰîŠĂÜǰ	drum stick
ǰðŘÖǰ	wing
ǰđîČĚĂÿŠüîìĊęïøĉēõÙ

ĕéšìĆĚÜĀöéǰ	total edible meat
ǰĒúąĕ×öĆîĔîßŠĂÜìšĂÜǰ	Abdominal fat
ǰĂ÷ĎŠøąĀüŠćÜǰ84.03�88.06, 11.42�13.52, 

6.78�7.49, 5.76�6.37, 4.46�5.05, 28.43�32.23 Ēúąǰ0.84�1.58ǰđðĂøŤđàĘîêŤ×ĂÜîĚĈĀîĆÖöĊßĊüĉêÿčéìšć÷ǰÖŠĂîÖćøĂéĂćĀćøǰ

êćöúĈéĆïǰđöČęĂóĉÝćøèćìĊęÙŠćĂÜÙŤðøąÖĂïìćÜđÙöĊĔîđîČĚĂĂÖǰ	chemical composition in breast meat
ǰóïüŠćǰ

ìĆĚÜǰ4 êĆüĂ÷ŠćÜǰöĊÙŠćÙüćößČĚîǰ	moisture
ǰēðøêĊîǰ	protein
ǰĕ×öĆîǰ	crude fat
ǰĒúąđëšćǰ	ash
ǰĂ÷ĎŠøąĀüŠćÜǰ73.26�74.14, 

23.31�24.18, 0.78�0.92 Ēúąǰ1.24�1.28 đðĂøŤđàĘîêŤǰêćöúĈéĆïǰ 

êćøćÜìĊę 3 ÿöøøëîąÖćøñúĉêǰÙčèõćóàćÖǰĒúąĂÜÙŤðøąÖĂïìćÜđÙöĊ×ĂÜđîČĚĂĂÖĕÖŠ 

Productive performance T1 T2 T3 T4 SEM* 

ǰǰǰǰInitial live weigh (g) (14 days) 406.00 390.00 426.50 398.50 8.88 

ǰǰǰǰFinal live weighǰ	g
 (46 days) 2,212.50 2030.00 2021.30 1990.00 61.88 

ǰǰǰǰLive weigh gainǰ	g
ǰ(32 days) 1,782.00 1,639.50 1,539.40 1,720.70 51.76 

ǰǰǰǰSurvival rate 	%
 95.00 100.00 90.00 80.00 4.99 
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ǰǰǰǰFeed intake 	g�head
 3,975.00 4,125.00 4,080.50 3,850.50 71.07 

ǰǰǰǰFeed conversion ratio  2.31 2.52 2.65 2.42 0.06 

ǰǰǰǰEconomy loss Index 166.90AB 163.95AB 138.35B 137.67A 18.51 

Carcass traits      

    Dressing percentage 	%
 85.56 88.06 84.03 86.44 0.73 

ǰǰǰǰBreast meat 	%
 13.52 13.00 11.42 13.03 0.62 

ǰǰǰǰThigh 	%
 7.49 7.28 6.78 7.12 0.22 

ǰǰǰǰDrum stick 	%
  6.37 5.92 5.76 6.31 0.19 

ǰǰǰǰWing 	%
 4.84 4.74 4.46 5.05 0.99 

    Totalǰedible meatǰ	%
 32.23 30.96 28.43 31.53 0.96 

ǰǰ  Abdominal fat 	%
 0.84 1.58 1.42 1.17 0.21 

Chemical composition in breast meatǰ     

ǰǰǰǰǰMoisture 	%
 73.26 73.91 73.32 74.14 0.17 

ǰǰǰǰǰCrude protein 	%
 24.18 24.10 24.15 23.31 0.20 

ǰǰǰǰǰCrude fatǰ	%
 0.90 0.78 0.84 0.92 0.02 

ǰǰǰǰǰAshǰ	%
 1.28 1.25 1.24 1.24 0.01 

Values in the same row with different superscripts are significantly different (P<0.05) 

*Standard error of the mean 

   

4. Ăõĉðøć÷ñúüĉÝĆ÷ 

ĂćĀćøìéúĂÜǰöĊÙŠćĔÖúšđÙĊ÷ÜÖĆïÙüćöêšĂÜÖćøēõßîąĀúĆÖ×ĂÜĕÖŠøčŠîǰ	grower) Ăć÷čǰ�����ǰüĆîǰìĊęêšĂÜÖćø

ēðøêĊîĂ÷ĎŠøąĀüŠćÜǰ�����ǰ�ǰĒúąóúĆÜÜćîìĊęĔßšðøąē÷ßîŤĕéšǰ	metabolizable energy, ME) ��������� Mcal/kg 

êćöúĈéĆïǰ<��>ǰĒúąÙŠćÖćøĔßšĂćĀćøĒĀúŠÜóúĆÜÜćîđÿøĉöĔîÜćîüĉÝĆ÷ÙøĆĚÜîĊĚǰÿĂéÙúšĂÜÖĆïøć÷Üćî×ĂÜǰ Salari et al 

[��>ǰìĊęøć÷ÜćîüŠćÿćöćøëĔßšǰfull-fat sunflower seed ĔîÿĎêøĂćĀćøĕéšÿĎÜëċÜǰ��ǰđðĂøŤđàĘîêŤǰēé÷ìĊęĕöŠöĊñúÖøąìïêŠĂ

ÿöøøëîąÖćøñúĉêǰÙčèúĆÖþèąàćÖǰĒúą×šĂöĎúéšćîĂČęî×ĂÜĕÖŠđîČĚĂ 

ñúÖćøýċÖþćÙøĆĚÜîĊĚǰÿĂéÙúšĂÜÖĆïøć÷Üćî×ĂÜǰSelvaraj and Purushothaman [�>ǰìĊęøć÷ÜćîüŠćǰñúúĆóíŤ

ēé÷øüöÝćÖÖćøìéúĂÜĔßšǰfull-fatǰsunflowerǰseedsǰĔîĂćĀćøĕÖŠđîČ ĚĂǰ	broilerǰdiet)ǰÿćöćøëĔßšĕéšÿĎÜëċÜǰ��ǰ

đðĂøŤđàĘîêŤĔîÿĎêøĂćĀćøǰēé÷ĕöŠöĊñúÖøąìïêŠĂÿöøøëîąÖćøñúĉêĒúąđðĂøŤđàĘîêŤàćÖǰîĂÖÝćÖîĆĚî÷ĆÜìĈĔĀšĕ×öĆî  

ĔîßŠĂÜìšĂÜ×ĂÜĕÖŠĒúąđðĂøŤđàĘîêŤñĉüĀîĆÜ×ĂÜĕÖŠđîČĚĂúéúÜéšü÷ǰĂćÝđîČęĂÜÝćÖÙüćöÿćöćøë×ĂÜøąïïÖćø÷ŠĂ÷đ÷ČęĂĔ÷

×ĂÜĕÖŠìĊęöĊĂć÷čđóĉęö×ċĚîĀøČĂēêđêĘöìĊęǰ	finishǰstage)ǰìĈĔĀš÷ŠĂ÷đ÷ČęĂĔ÷ĔîđðúČĂÖđöúĘéìćîêąüĆîĕéšéĊÖüŠćĕÖŠđúĘÖǰēé÷ÝąöĊ

ÖćøđóĉęöÝĈîüîðøąßćÖø×ĂÜÝčúĉîìøĊ÷ŤĔîìćÜđéĉîĂćĀćøïøĉđüèúĈĕÿšǰ	microorganismǰcolonizations)ǰÝĈîüîöćÖǰ

ÝċÜìĈĔĀšöĊÖćø×ĆïĀúĆęÜđĂîĕàöŤđàúúĎđúÿǰ	cellulase)ǰĒúąđĂîĕàöŤđăöĉđàúúĎđúÿǰ	hemicellulose)ǰĂĂÖöć÷ŠĂ÷đ÷ČęĂĔ÷

ÝćÖđðúČĂÖ×ĂÜđöúĘéìćîêąüĆîĕéšđóĉęö×ċĚîǰĔîÿŠüî×ĂÜÖćøÿąÿöĕ×öĆîúéúÜîĆĚîǰĂćÝđÖĉéÝćÖĔîđöúĘéìćîêąüĆîǰöĊøąéĆï

×ĂÜóúĆÜÜćîìĊęĔßšðøąē÷ßîŤĕéšìĊęÿĎÜǰìĈĔĀšĕÖŠđîČĚĂĕéšøĆïóúĆÜÜćîĔîðøĉöćèìĊęđóĊ÷ÜóĂǰÝċÜĕöŠöĊÖćøđÖĘïÿąÿöóúĆÜÜćîĔîøĎð

ĕ×öĆîĔêšñĉüĀîĆÜǰÝċÜìĈĔĀšđðĂøŤđàĘîêŤ×ĂÜñĉüĀîĆÜúéúÜ 

 



üćøÿćøüĉì÷ćýćÿêøŤĒúąđìÙēîēú÷ĊǰöĀćüĉì÷ćúĆ÷øćßõĆäýøĊÿąđÖþ 

ðŘìĊęǰ�ǰǰÞïĆïìĊęǰ2ǰǰÖøÖãćÙöǰıǰíĆîüćÙöǰǰ����ǰ 
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5. ÿøčðñúÖćøüĉÝĆ÷ǰ 
ÖćøĔßšđöúĘéìćîêąüĆîĕ×öĆîđêĘöðśîĔîĂćĀćøĕÖŠđîČĚĂìĊęøąéĆïǰ0, 2, 4 Ēúąǰ6 đðĂøŤđàĘîêŤĔîÿĎêøĂćĀćøǰĕöŠìĈĔĀš

ÿöøøëîąÖćøñúĉêǰÙčèúĆÖþèąàćÖǰĒúąĂÜÙŤðøąÖĂïìćÜđÙöĊĔîđîČĚĂĂÖĕÖŠĒêÖêŠćÜÖĆîǰĒêŠÖćøĔßšđöúĘéìćîêąüĆîìĊęøąéĆïǰ

�ǰđðĂøŤđàĘîêŤĔîĂćĀćøǰìĈĔĀšÙŠćéĆßîĊÖćøÿĎâđÿĊ÷êęĈìĊęÿčéǰĔîĂîćÙêĂćÝêšĂÜýċÖþćđóĉęöđêĉöǰēé÷đÞóćąñúÖøąìïéšćî

Öøéĕ×öĆîǰ	fatty acids profile
ǰêŠĂÖćøÿąÿöĔîđîČĚĂĕÖŠ 

 

6. ÖĉêêĉÖøøöðøąÖćýǰ 
×Ă×ĂïÙčèǰôćøŤöÿćíĉêÿć×ćüĉßćÿĆêüýćÿêøŤǰÙèąđìÙēîēú÷ĊÖćøđÖþêøǰöĀćüĉì÷ćúĆ÷øćßõĆäÿÖúîÙøǰ  

ìĊęĂĈîü÷ÙüćöÿąéüÖĔîÖćøìĈÖćøìéúĂÜǰ×ĂïÙčèǰîć÷óĉìĆÖþŤǰǰóúêćǰĒúąîć÷îóÖøǰǰùìíĉøŠüöǰîĆÖýċÖþć

ÿć×ćüĉßćÿĆêüýćÿêøŤǰìĊęßŠü÷ĔîÖćøđÖĘï×šĂöĎúìéúĂÜ 

 

đĂÖÿćøĂšćÜĂĉÜǰ 
[1]  ÿĈîĆÖÜćîđýøþåÖĉÝÖćøđÖþêø�ǰÿëĉêĉÖćøÙšćÿĉîÙšćđÖþêøĕì÷ÖĆïêŠćÜðøąđìýǰðŘǰ2559. [ÿČïÙšîǰ�1ǰÖøÖãćÙöǰ����]ǰÝćÖ:ǰ

http:// www.oae.go.th/download/journal/ 2560/thailandtradestat2559.pdf.; 2560. 

[2] Alagawany M., Farag, M.R., EL-Hack, A.E.M., Dhama, K. The practical application of sunflower meal in poultry 

nutrition. Adv Anim Vet Sci. 2015; 3(12): 634-648. 

[3]  Selvaraj, R.K. and Purushothaman, M.R. Nutritive value of full-fat sunflower seeds in broiler diets. Poultry Sci. 

2004; 83: 441-446. 

[4]  Cheva-Isarakul, B. and Tangtaweewipat, S. Effect of different levels of sunflower seed in broiler rations. Poultry 

Sci. 1990; 70: 2284-2294. 

[5]  USDA. National Nutrient Database for Standard Reference Release 28 slightly revised May, 2016.ǰBasic Report 

12036, Seeds, sunflower seed kernels, dried.ǰRetrievedǰJanuaryǰ20,ǰ2018ǰform https://ndb.nal.usda.gov/ndb/ 

foods /show/3626?manu=&fgcd=&ds�; 2016. 

[6]  Rajesh, M.M., Sudhakara, P. and Reddy, P.V.V.S.N.. Effect of sunflower meal with or without enzyme 

supplementation on the performance of broilers. Ind J Vet Anim Sci Res. 2006; 2(2): 200-204. 

[7]  Abbas, T.E.E. and Yagoub, Y.M. Sunflower cake as a substitute for groundnut cake in commercial broiler chicks 

diets. Pakistan J Nutr. 2008; 7(6): 782-784.  

[8]  Peric, L., Milic, D. and Bjedov, S. The effect of sunflower meal on growth performance of broiler chicks. 

Proceeding of the 13th European Poultry Conference Tours; 2010; France.  

[9]  ðåöóÜþŤ ǰìĂÜüĉíĉ. ñú×ĂÜÖćøđÿøĉöÿöčîĕóøñÿö ôŜćìąúć÷ēÝøǰ×öĉĚîßĆîǰĒúąöąøą×ĊĚîÖǰ(đăĂøŤïćìĘĂï-öĉÖàŤ®)ǰĔîĂćĀćøêŠĂ

ÿöøøëîąÖćøñúĉêĒúąÙčèõćóàćÖ×ĂÜĕÖŠđîČĚĂ.ǰ[üĉì÷ćîĉóîíŤðøĉââćüĉì÷ćýćÿêøöĀćïĆèæĉê].ǰ×ĂîĒÖŠî:ǰöĀćüĉì÷ćúĆ÷×ĂîĒÖŠî; 

2555.  

[10]  Khajarern, J.M., Khajarern, S., Moon, T.H. and Lee, J.H. Effects of dietary supplementation of fermented chitin-

chitosan (FERMKIT) on toxicity of mycotoxin in ducks. Asian-Aust J Anim Sci. 2003; 5: 706-713. 

[11]  ÿĆâßĆ÷ Ýêčøÿĉìíć. ÖćøÝĆéÖćøđîČĚĂÿĆêüŤ. đßĊ÷ÜĔĀöŠ: õćÙüĉßćÿĆêüýćÿêøŤ ÙèąđÖþêøýćÿêøŤ öĀćüĉì÷ćúĆ÷đßĊ÷ÜĔĀöŠ; 2547.  

[12]  AOAC. Official Methods of Analysis. 15th ed. Arlington, VA: Association of Official Analytical Chemists; 1990. 

[13]  SAS. 4"4ǰ6TFSĴTǰ(VJEF�ǰ4UBUJTUJDT
ǰ7FSTJPOǰ����th Edition. Cary, NC.: SAS Institute; 1996. 

[14]  Salari, S., Moghaddam, H.N., Arshami, J. and Golian, A. Nutritional evaluation of full-fat sunflower seed for 

broiler chickens. Asian-Aust J Anim Sci. 2009; 22(4): 557-564. 

[15]  Lesson, S., and Summers, J.D. Commercial poultry nutrition. Guelph, Ontario, Canada: University Books; 1991. 






