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Abstract
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Effect of storaged fishmeal on layer performance
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Two experiments were conducted to study the effect of stored fishmeal on layer performances.

Experiment 1 determined the chemical composition and rancidity (TBA-number) in 16 samples of 4 grades

of fishmeal (prime quality, grade 1, 2 and 3) during 3 months warehouse storage. In experiment 2 various

qualities of fishmeal were compared. Three hundred laying hens (12 wk of age) were divided into 6 groups

with 5 replications and randomly fed an experimental diet until 18 wk of age as following. Conventional

fishmeal and soybean meal were used as protein source in groups 1 and 2, respectively. While groups 3, 4

and 5 used stored fishmeal (prime quality, grade 1 and 2, respectively) which  had been kept for 4 months at

3.5% of diets. In group 6, stored fishmeal grade 2 was used as 6% of the diet. The results showed that there

were no significant differences in nutrients composition among 4 grades of fishmeal during storage time.

TBA-number had a tendency to increase with time. There were relationships between some compositions in

fishmeal ie. protein with ether extract, protein with ash and ash with ether extract. Using of stored fishmeal

(3 grades) for prelaying  diets had no effect on growth performances when compared with the control groups.

After changing all experimental diets to commercial laying diet in laying period (18-41 weeks), there was no

significant difference in egg production, composition and quality in each experimental group.
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°“√»÷°…“°“√„™âª≈“ªÉπ∑’Ë‡°Á∫‰«âπ“π 4 ‡¥◊Õπ„πÕ“À“√‰°à√–¬–°àÕπ‰¢à (Õ“¬ÿ 12-18  —ª¥“Àå) ‚¥¬·∫àßÕÕ°

‡ªìπ 2 °“√∑¥≈Õß °“√∑¥≈Õß∑’Ë 1 »÷°…“°“√‡ª≈’Ë¬π·ª≈ß¢Õß‚¿™π–·≈–§à“§«“¡À◊π (TBA number) „πª≈“ªÉπ

(‡°√¥°ÿâß ‡°√¥ 1, 2 ·≈– 3) ®”π«π 16 µ—«Õ¬à“ß ∑’Ë‡°Á∫‰«âπ“π 3 ‡¥◊Õπ  °“√∑¥≈Õß∑’Ë 2 ∑”°“√‡ª√’¬∫‡∑’¬∫ª≈“ªÉπ

§ÿ≥¿“æµà“ßÊ ‚¥¬„™â‰°à‰¢àÕ“¬ÿ 12  —ª¥“Àå ®”π«π 300 µ—« ·∫àß°“√∑¥≈ÕßÕÕ°‡ªìπ 6 °≈ÿà¡Ê ≈– 5 ´È”  ÿà¡„Àâ°‘π

Õ“À“√∑¥≈Õß®π∂÷ßÕ“¬ÿ 18  —ª¥“Àå ¥—ßπ’È °≈ÿà¡∑’Ë 1 ·≈– 2 ‡ªìπÕ“À“√§«∫§ÿ¡∑’Ë„™âª≈“ªÉπª°µ‘·≈–°“°∂—Ë«‡À≈◊Õß

µ“¡≈”¥—∫  °≈ÿà¡∑’Ë 3, 4 ·≈– 5 „™âª≈“ªÉπ‡°√¥°ÿâß  ‡°√¥ 1 ·≈– 2 ∑’Ë‡°Á∫‰«âπ“π 4 ‡¥◊Õπ √–¥—∫ 3.5%  °≈ÿà¡∑’Ë 6 „™â

ª≈“ªÉπ‡°√¥ 2 ∑’Ë‡°Á∫‰«âπ“π 4 ‡¥◊Õπ √–¥—∫ 6% „π Ÿµ√Õ“À“√  º≈°“√∑¥≈Õßª√“°Ø«à“ √–¬–‡«≈“„π°“√‡°Á∫ 3

‡¥◊Õπ ‰¡à¡’º≈µàÕ°“√‡ª≈’Ë¬π·ª≈ß¢Õß‚¿™π–¢Õßª≈“ªÉπ∑—Èß 4 ‡°√¥ (P>0.05) ·µà§à“§«“¡À◊π (TBA) ¡’·π«‚πâ¡

 Ÿß¢÷Èπ (P=0.054) ‡¡◊ËÕ√–¬–‡«≈“‡°Á∫π“π¢÷Èπ ¡’§«“¡ —¡æ—π∏å√–À«à“ß‚¿™π–µà“ßÊ „πª≈“ªÉπ ‰¥â·°à ‚ª√µ’π°—∫‰¢¡—π

‚ª√µ’π°—∫‡∂â“ ·≈–‡∂â“°—∫‰¢¡—π  °“√„™âª≈“ªÉπ∑—Èß 3 ‡°√¥∑’Ë‡°Á∫π“π 4 ‡¥◊Õπ„πÕ“À“√‰°à√–¬–°àÕπ‰¢à æ∫«à“‰¡à¡’

º≈µàÕ ¡√√¿“æ°“√º≈‘µ‡¡◊ËÕ‡ª√’¬∫‡∑’¬∫°—∫‰°à„π°≈ÿà¡Õ“À“√§«∫§ÿ¡ ·≈–‡¡◊ËÕ‡ª≈’Ë¬πÕ“À“√∑¥≈Õß¢Õß‰°à∑ÿ°°≈ÿà¡

‡ªìπÕ“À“√‰°à‰¢à Ÿµ√‡¥’¬«°—π ‡≈’È¬ß‰°à√–¬– 18-41  —ª¥“Àå æ∫«à“‰°à∑ÿ°°≈ÿà¡„Àâº≈º≈‘µ  à«πª√–°Õ∫·≈–§ÿ≥¿“æ‰¢à

‰¡à·µ°µà“ß°—π∑“ß ∂‘µ‘ (P>0.05)

«—µ∂ÿ¥‘∫Õ“À“√ —µ«å∑’Ë¡’§«“¡ ”§—≠µàÕÕÿµ “À°√√¡
°“√‡≈’È¬ß —µ«å™π‘¥Àπ÷Ëß§◊Õ ª≈“ªÉπ ´÷Ëß¡’‚ª√µ’π Ÿß·≈–
§ÿ≥¿“æ¥’‡π◊ËÕß®“°¡’°√¥Õ–¡‘‚π„πª√‘¡“≥ Ÿß·≈– ¡¥ÿ≈
πÕ°®“°π’Èª≈“ªÉπ¬—ß‡ªìπ·À≈àß¢Õß«‘µ“¡‘π∫’‡°◊Õ∫∑ÿ°™π‘¥
·≈–¡’ “√ Unidentified growth factor (U.G.F.)  ´÷Ëß
æ∫‰¥âπâÕ¬„π«—µ∂ÿ¥‘∫Õ“À“√ —µ«å™π‘¥Õ◊ËπÊ  Õ¬à“ß‰√°Áµ“¡
ª≈“ªÉπ·µà≈–™π‘¥¡’§ÿ≥¿“æ·µ°µà“ß°—π ́ ÷Ëß¢÷Èπ°—∫™π‘¥¢Õß
«—µ∂ÿ¥‘∫ §«“¡ ¥ ·≈–°√√¡«‘∏’„π°“√º≈‘µ (FAO, 1975)

ª≈“ªÉπ∑’Ëº≈‘µ‰¥â„πª√–‡∑»‰∑¬ ¡—°∑”®“°‡»…ª≈“ ª≈“‡ªì¥
À√◊Õª≈“´÷Ëß‰¡à “¡“√∂„™â‡ªìπÕ“À“√¢Õß¡πÿ…¬å‰¥â  ¥—ßπ—Èπ
ª≈“ªÉπ∑’Ëº≈‘µ‰¥â®÷ß¡’§«“¡º—π·ª√¢Õß à«πª√–°Õ∫∑“ß
‡§¡’§àÕπ¢â“ß Ÿß (Õÿ∑—¬, 2529) °√–∫«π°“√º≈‘µª≈“ªÉπ„π
ª√–‡∑»‰∑¬„™â«‘∏’°“√º≈‘µ·∫∫‰¡à∫’∫‡Õ“πÈ”¡—πÕÕ°®“°µ—«
ª≈“  ª≈“ªÉπ∑’Ëº≈‘µ‰¥â®÷ß¡’‰¢¡—π Ÿß  ‚√ßß“π∫“ß·Ààß„™â
‡ª≈◊Õ°ªŸº ¡≈ß‰ª‡æ◊ËÕ≈¥ª√‘¡“≥‰¢¡—π ∑”„Àâ‡ªÕ√å‡´Áπµå
‚ª√µ’π„πª≈“ªÉπ≈¥µË”≈ß¥â«¬ ( ÿπ—π∑“, 2525) πÕ°®“°π’È
√–¥—∫§«“¡√âÕπ„π°√–∫«π°“√º≈‘µ°Á¡’§«“¡ ”§—≠§◊Õ ∂â“
°√–∫«π°“√º≈‘µ„™â§«“¡√âÕπµË”‡°‘π‰ª∑”„Àâª≈“‰¡à ÿ° ‡ªìπ
º≈„Àâ —µ«å∑’Ë°‘πª≈“ªÉπ™π‘¥π’È‰¡à “¡“√∂„™âª√–‚¬™πå®“°

‰∑Õ“¡’π (thiamine) ‰¥â  ‡π◊ËÕß®“°‡Õπ‰´¡å‰∑Õ“¡‘‡π 
(thiaminase) ∑’Ëµ°§â“ß„π‡π◊ÈÕª≈“∑’Ë‰¡à ÿ°‰ª¬àÕ¬ ≈“¬
(hydrolyze)   ‚¡‡≈°ÿ≈¢Õß‰∑Õ“¡’π (Maynard et al.,

1979) ·≈–¬—ß àßº≈„Àâ·∫§∑’‡√’¬æ«°´—≈‚¡‡π≈≈“ “¡“√∂
‡®√‘≠‡µ‘∫‚µ‰¥â‡ªìπÕ¬à“ß¥’  ·µà∂â“„π°√–∫«π°“√º≈‘µ„™â
§«“¡√âÕπ Ÿß ·≈–/À√◊Õ‡«≈“π“π‡°‘π‰ª®–∑”„Àâª≈“ªÉπ¡’
°≈‘Ëπ‡À¡Áπ‰À¡â °“√„™âª√–‚¬™πå‰¥â¢Õß°√¥Õ–¡‘‚π≈¥≈ß
‡π◊ËÕß®“°°√¥Õ–¡‘‚πŒ’ ∑‘¥’π (histidine) ‰ª®—∫°—∫°√¥
Õ–¡‘‚π‰≈´’π (lysine) ‡°‘¥‡ªìπ “√ª√–°Õ∫„À¡à∑’Ë¡’™◊ËÕ
‡√’¬°«à“ Gizzarosine (Janssen, 1971)

§ÿ≥§à“∑“ßÕ“À“√¢Õßª≈“ªÉπ®–≈¥≈ß√–À«à“ß°“√
‡°Á∫√—°…“‡π◊ËÕß®“°¡’°“√‡ª≈’Ë¬π·ª≈ß∑“ß‡§¡’ ª≈“ªÉπ∑’Ë¡’
ª√‘¡“≥°√¥‰¢¡—π‰¡àÕ‘Ë¡µ—« Ÿß‡°‘¥°“√À◊π‰¥âßà“¬   ∑”„Àâ
 Ÿ≠‡ ’¬°√¥‰¢¡—π∑’Ë®”‡ªìπµàÕ√à“ß°“¬·≈–‡°‘¥ “√„À¡à∑’Ë¡’
°≈‘Ëπ‡À¡ÁπÀ◊π (Gunstone, 1996)  º≈°“√À◊π∑”„Àâ
√ ™“µ‘¢ÕßÕ“À“√‡ ’¬‰ª ∑”≈“¬«‘µ“¡‘π∑’Ë≈–≈“¬„π‰¢¡—π
¡’°“√‡ª≈’Ë¬π·ª≈ß¢Õß°√¥‰¢¡—π √«¡∑—Èß‡°‘¥°“√∑”≈“¬
·´π‚∏øî≈≈å (Xanthophyll) ÷́Ëß‡ªìπ “√„Àâ ’¢Õß‰¢à·≈–
º‘«Àπ—ß‰°à (Calabotta and Shermer, 1985)  °“√À◊π¬—ß
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Õ—ß§≥“  À“≠∫√√®ß ·≈–§≥–705

¡’º≈∑”„Àâ°“√‡®√‘≠‡µ‘∫‚µ¢Õß —µ«å≈¥≈ß ‡æ√“–°“√°‘π
Õ“À“√‰¥â≈¥≈ß  àßº≈µàÕ¢π“¥·≈–πÈ”Àπ—°µ—«‰°à ·≈–∑”„Àâ
º≈º≈‘µ‰¢à≈¥≈ß (Machlin et al., 1962) ·≈–‡¡◊ËÕ —µ«å‰¥â
√—∫µ‘¥µàÕ°—π‡ªìπ√–¬–‡«≈“Àπ÷Ëß®–∑”„Àâ‡°‘¥‚√§À√◊Õ· ¥ß
Õ“°“√º‘¥ª°µ‘´÷Ëß à«π„À≠à‡ªìπ°≈ÿà¡¢Õß‚√§∑’Ë‡°‘¥‡π◊ËÕß®“°
„πÕ“À“√¢“¥«‘µ“¡‘πÕ’ (Arscott et al., 1965)  °“√¢“¥
«‘µ“¡‘πÕ’¬—ß àßº≈°√–∑∫µàÕ√–∫∫ ◊∫æ—π∏ÿå  ·≈–‡°‘¥º≈
°√–∑∫µàÕº≈º≈‘µ‰¢à   ¥—ßπ—Èπ„π°“√∑¥≈Õß§√—Èßπ’È®÷ß¡’
«—µ∂ÿª√– ß§å∑’Ë®–»÷°…“∂÷ßº≈¢Õß°“√‡°Á∫ª≈“ªÉπµàÕ°“√
‡ª≈’Ë¬π·ª≈ß¢Õß à«πª√–°Õ∫∑“ß‡§¡’ §à“§«“¡À◊π¢Õß
ª≈“ªÉπ·≈–π”ª≈“ªÉπ¥—ß°≈à“«º ¡‡ªìπ à«πª√–°Õ∫¢Õß
Õ“À“√‰°à‰¢à‚¥¬»÷°…“º≈µàÕ ¡√√∂¿“æ°“√º≈‘µ‰°à‰¢à

Õÿª°√≥å·≈–«‘∏’°“√

°“√∑¥≈Õß∑’Ë 1 »÷°…“Õß§åª√–°Õ∫∑“ß‡§¡’ ·≈–
§à“§«“¡À◊π¢Õßª≈“ªÉπ∑’Ë√–¬–‡«≈“°“√‡°Á∫ 0-3 ‡¥◊Õπ

‚¥¬»÷°…“®“°ª≈“ªÉπ 4 ™π‘¥ (‡°√¥°ÿâß, ‡°√¥ 1, 2

·≈– 3) ™π‘¥≈– 4 µ—«Õ¬à“ß ®”π«π 16 µ—«Õ¬à“ß ∑’Ë‰¥â√—∫
®“° ¡“§¡ºŸâº≈‘µª≈“ªÉπ‰∑¬ ª≈“ªÉπ·µà≈–µ—«Õ¬à“ß∫√√®ÿ
„π°√– Õ∫æ≈“ µ‘° “π ¢π“¥ 50 °°. ‡°Á∫‰«â„π‚√ß
Õ“À“√ —µ«å ø“√å¡‰°àÀ≈«ß ÿ«√√≥«“®°° ‘°‘® ¡À“«‘∑¬“≈—¬
‡°…µ√»“ µ√å ®µÿ®—°√ °√ÿß‡∑æœ  ∑”°“√ ÿà¡µ—«Õ¬à“ß‡¡◊ËÕ
‡«≈“°“√‡°Á∫µà“ß°—π§◊Õ 0, 1, 2 ·≈– 3 ‡¥◊Õπ  π”¡“
«‘‡§√“–ÀåÀ“ à«πª√–°Õ∫∑“ß‡§¡’  ‚¥¬«‘∏’  Proximate

analysis (AOAC, 1995)   ·≈–§à“§«“¡À◊π ‚¥¬„™â«‘∏’
Thiobabituric Acid Number, TBA-number (Pearson,

1976)  ¢âÕ¡Ÿ≈∑’Ë‰¥âπ”¡“«‘‡§√“–Àå§«“¡·ª√ª√«π‚¥¬„™â
General linear model ·ºπ°“√∑¥≈Õß·∫∫°“√«—¥´È”„π
·ºπ°“√∑¥≈Õß·∫∫ ÿà¡ ¡∫Ÿ√≥å (repeated measurement

in CRD) ¥â«¬‚ª√·°√¡§Õ¡æ‘«‡µÕ√å ”‡√Á®√Ÿª SAS (SAS,

1998)  ‡ª√’¬∫‡∑’¬∫§«“¡·µ°µà“ß√–À«à“ß§à“‡©≈’Ë¬‚¥¬«‘∏’
Duncan’s New Mulitiple Range Test

°“√∑¥≈Õß∑’Ë 2 »÷°…“º≈°“√„™âª≈“ªÉπ (‡°√¥°ÿâß,
‡°√¥  1  ·≈–  2)  ∑’Ë‡°Á∫‰«âπ“π  4  ‡¥◊Õπ„πÕ“À“√µàÕ
 ¡√√∂¿“æ°“√º≈‘µ¢Õß‰°à√–¬–°àÕπ‰¢à

„™â‰°à‰¢à‡æ»‡¡’¬æ—π∏ÿå·∫∫§ÁÕ° (Babcock) Õ“¬ÿ 12

 —ª¥“Àå ®”π«π 300 µ—« «“ß·ºπ°“√∑¥≈Õß·∫∫ ÿà¡µ≈Õ¥
(completely randomized design) ·∫àß°“√∑¥≈ÕßÕÕ°
‡ªìπ 6 °≈ÿà¡ °≈ÿà¡≈– 5 ´È”Ê ≈– 10 µ—« ‚¥¬·∫àß√–¬–‡«≈“
ÕÕ°‡ªìπ 2 ™à«ß §◊Õ ™à«ß∑’Ë 1 √–¬–°àÕπ‰¢à Õ“¬ÿ 12-18

 —ª¥“Àå ‡≈’È¬ß„π°√ß∑¥≈Õß ™àÕß≈– 10 µ—«„π‚√ß‡√◊Õπ‡ªî¥
„ÀâÕ“À“√·≈–πÈ”·∫∫‡µÁ¡∑’Ë (ad libitum) ‰¥â√—∫· ß®“°
∏√√¡™“µ‘ ‚¥¬‰°à‰¥â√—∫Õ“À“√∑¥≈Õß (Table 1)  ´÷Ëß®“°
°“√§”π«≥æ∫«à“ °“√„™âª≈“ªÉπ„π√–¥—∫ 3.5% „Àâµâπ∑ÿπ
§à“Õ“À“√µË” ÿ¥ ( Ÿµ√ 1) ¥—ßπ—ÈπÕ“À“√ Ÿµ√ 6 ®÷ß„™âª≈“ªÉπ
„π√–¥—∫∑’Ë Ÿß¢÷Èπ‡æ◊ËÕÀ“º≈¢Õßª≈“ªÉπ„Àâ™—¥‡®π

 Ÿµ√Õ“À“√∑¥≈Õß¡’¥—ßπ’È
 Ÿµ√∑’Ë 1 Õ“À“√‡ª√’¬∫‡∑’¬∫„™âª≈“ªÉπ„À¡à (‚ª√µ’π

57%)  3.5% „π Ÿµ√Õ“À“√
 Ÿµ√∑’Ë 2 Õ“À“√‡ª√’¬∫‡∑’¬∫„™â°“°∂—Ë«‡À≈◊Õß‡ªìπ

·À≈àß‚ª√µ’π„πÕ“À“√
 Ÿµ√∑’Ë 3 „™âª≈“ªÉπ‡°√¥°ÿâß (‚ª√µ’π 68%) ‡°Á∫

π“π 4 ‡¥◊Õπ 3.5% „π Ÿµ√Õ“À“√
 Ÿµ√∑’Ë 4 „™âª≈“ªÉπ‡°√¥ 1 (‚ª√µ’π 63%) ‡°Á∫

π“π 4 ‡¥◊Õπ 3.5% „π Ÿµ√Õ“À“√
 Ÿµ√∑’Ë 5 „™âª≈“ªÉπ‡°√¥ 2 (‚ª√µ’π 57%) ‡°Á∫

π“π 4 ‡¥◊Õπ 3.5% „π Ÿµ√Õ“À“√
 Ÿµ√∑’Ë 6 „™âª≈“ªÉπ‡°√¥ 2 (‚ª√µ’π 57%) ‡°Á∫

π“π 4 ‡¥◊Õπ  6% „π Ÿµ√Õ“À“√
·≈–¡’§ÿ≥§à“∑“ß‚¿™π–∑’Ë«‘‡§√“–Àå‰¥â ¥—ß· ¥ß„π Table 2

™à«ß∑’Ë 2 √–¬–‰°à‰¢à Õ“¬ÿ 18-41  —ª¥“Àå ‚¥¬„™â‰°à
µ“¡°≈ÿà¡∑’Ë∑¥≈Õß„π™à«ß∑’Ë 1 ‡≈’È¬ß„π°√ßµ—∫ ‚√ß‡√◊Õπªî¥
§«∫§ÿ¡Õÿ≥À¿Ÿ¡‘¥â«¬√–∫∫√–‡À¬‰ÕπÈ” (evaporative

cooling system)  ‰¥â√—∫Õ“À“√·≈–πÈ”‡µÁ¡∑’Ë  ‰¥â√—∫· ß
«—π≈– 16 ™¡.  ‰°à∑ÿ°°≈ÿà¡‰¥â√—∫Õ“À“√™π‘¥‡¥’¬«°—π§◊Õ
Õ“À“√®“°∫√‘…—∑ ¡’ à«πª√–°Õ∫∑“ß‚¿™π–‚¥¬ª√–¡“≥
¥—ßπ’È  ‚ª√µ’π‰¡àπâÕ¬°«à“ 16%  ‰¢¡—π‰¡àπâÕ¬°«à“ 3%

‡¬◊ËÕ„¬‰¡à¡“°°«à“ 6%  §«“¡™◊Èπ‰¡à¡“°°«à“ 13%  ´÷Ëß¡’
§ÿ≥§à“∑“ß‚¿™π–∑’Ë«‘‡§√“–Àå‰¥â¥—ß Table 3

°“√‡°Á∫¢âÕ¡Ÿ≈ ∫—π∑÷°πÈ”Àπ—°µ—«‰°à·≈–Õ“À“√∑’Ë°‘π
∑ÿ° 2  —ª¥“Àå„π™à«ß∑’Ë 1 ·≈–∑ÿ° 4  —ª¥“Àå„π™à«ß∑’Ë 2

µ≈Õ¥°“√∑¥≈Õß ∫—π∑÷°¢âÕ¡Ÿ≈ ¡√√∂¿“æ°“√º≈‘µ‰¢à ‡™àπ
‡ªÕ√å‡´Áπµå°“√‰¢à (µ—Èß·µà‡√‘Ë¡‰¢à®π∂÷ßÕ“¬ÿ 41  —ª¥“Àå)
πÈ”Àπ—°‰¢à «—¥ à«πª√–°Õ∫·≈–§ÿ≥¿“æ¢Õß‰¢à µâπ∑ÿπ°“√
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Table 1. Feed formulation and chemical composition of experimental pre-laying hen diets

during 12-18 weeks of age. (% as fed basis)

Ingredients Diet 1 Diet 2 Diet 3 Diet 4 Diet 5 Diet 6

(%) (control 1) (control 2)

Rice bran 20 9 20 20 20 20
SBM (44%) 10.5 16.6 9.4 10 10.5 7
Yellow Corn 62.5 70.1 63.5 62.9 62.5 63.9
Fishmeal 3.5 - 3.5 3.5 3.5 6
DCP 0.9 1.7 1.0 1.0 0.9 0.5
Oyster shell 1.7 1.7 1.7 1.7 1.7 1.7
Salt 0.4 0.4 0.4 0.4 0.4 0.4
Premixed* 0.5 0.5 0.5 0.5 0.5 0.5
Total 100 100 100 100 100 100
Price (baht/kg) 5.81 5.85 5.95 5.91 5.81 5.94
Calculated chemical composition (%  air dry basis)
CP 14.01 14.01 13.99 14.03 14.01 14.01
ME (kcal/kg) 2,989 2,985 2,997 2,992 2,989 3,032
Ca 1.09 1.09 1.09 1.09 1.09 1.09
Avialable P 0.50 0.50 0.50 0.50 0.50 0.50
Methionine 0.29 0.25 0.29 0.29 0.29 0.31
Lysine 0.71 0.68 0.69 0.70 0.71 0.74

* Premixed: Vit A 4.80 MIU, Vit D 0.96 MIU, Vit E 3.20 g, Vit K 0.80 g, Vit B
1
 0.40 g, Vit B

2
 1.60 g, Vit B

6

1.20 g, Vit B
12

 0.004 g, Pantothenic acid 3.80 g, Niacin 6.00 g, Folic acid 0.20 g, Biotin 0.036 g, Selenium

0.04 g, Iron 24.00 g, Manganese 24.00 g, Zinc 16.00 g, Copper 2.40 g, Iodine 0.14 g, Preservative 2.50 g,

Feed additive 10.00 g, Filler up to 1 kg

Table 2. Chemical  analysis of experimental pre-laying hen diets in period 1.

Chemical composition (%) Diet 1 Diet 2 Diet 3 Diet 4 Diet 5 Diet 6

                                                          ------------------------- (% air dry basis) -------------------------

Moisture 7.9 7.4 8.2 8.6 8.2 7.7
Crude protein 13.7 13.6 13.4 13.5 13.9 14.2
Ether extract 1.8 1.2 1.5 1.8 1.7 1.6
Crude fibre 4.6 3.9 4.3 4.0 4.1 4.5
Ash 7.2 6.6 8.5 8.4 7.1 7.2
Ca 1.6 1.7 1.7 1.6 1.6 1.6
Total P 1.4 1.2 1.3 1.3 1.4 1.3
GE ( kcal/kg) 3,915.3 3,980.4 3,801.0 3,786.9 3,912.9 3,984.5

º≈‘µ ¢âÕ¡Ÿ≈∑’Ë‰¥â®“°°“√∑¥≈Õßπ”¡“«‘‡§√“–Àå§«“¡·ª√-
ª√«πµ“¡·∫∫ ÿà¡µ≈Õ¥ ·≈–‡ª√’¬∫‡∑’¬∫§«“¡·µ°µà“ß
¢Õß§à“‡©≈’Ë¬‚¥¬«‘∏’ Duncan’s New Mulitiple Range

Test ‚¥¬„™â‚ª√·°√¡§Õ¡æ‘«‡µÕ√å ”‡√Á®√Ÿª SAS (SAS,

1998)

º≈°“√∑¥≈Õß·≈–«‘®“√≥å

°“√∑¥≈Õß∑’Ë 1

º≈°“√«‘‡§√“–Àå à«πª√–°Õ∫∑“ß‡§¡’‚¥¬ª√–¡“≥
¢Õßª≈“ªÉπ∑—Èß 4 ‡°√¥ (Table 4) æ∫«à“ª≈“ªÉπ∑ÿ°‡°√¥
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Table 3. Chemical analysis of experimental laying

hen diet in period 2 (% air dry basis).

Chemical composition (%) Diet

Crude protein 19.0
Ether extract 4.1
Crude fibre 7.3
Ash 15.9
Ca 4.7
Total P 2.5
GE (kcal/kg) 3,820.6

Table 4. Averaged chemical composition in fishmeal 4 grades (% air dry basis)1.

Chemical composition Prime quality Grade 1 Grade 2 Grade 3

Moisture 5.38±0.50 6.99±1.58 6.60±0.94 9.09±2.07
Crude protein 68.94±0.70 64.35±0.45 57.45±0.49 53.19±1.07
Ether extract 9.33±1.54 7.66±0.38 7.03±1.68 6.33±1.51
Ash 15.97±2.09 20.94±1.90 25.65±0.52 29.9±1.62

1 mean ± SE

¬°‡«âπ‡°√¥°ÿâß  ¡’ à«πª√–°Õ∫∑“ß‡§¡’‡ªìπ‰ªµ“¡¢âÕ
°”Àπ¥¡“µ√∞“π¢Õß°√¡ª»ÿ —µ«å (°√¡ª»ÿ —µ«å, 2540)

‡¡◊ËÕæ‘®“√≥“®“°ª≈“ªÉπ∑ÿ°‡°√¥¬—ßæ∫«à“‚ª√µ’π¡’§«“¡
 —¡æ—π∏å∑“ß∫«°°—∫‰¢¡—π (R=0.85, P<0.01) (Figure 1)

ª√‘¡“≥‚ª√µ’π·≈–‰¢¡—π¡’§«“¡ —¡æ—π∏å∑’Ëº°º—π°—∫ª√‘¡“≥
‡∂â“ ‚¥¬¡’§à“ R = -0.98; P<0.01 ·≈– R = -0.83; P<0.01

µ“¡≈”¥—∫ (Figure 2 ·≈– 3) ∑—Èßπ’ÈÕ“®‡π◊ËÕß¡“®“°™π‘¥
¢Õßª≈“∑’Ëπ”¡“º≈‘µª≈“ªÉπ°≈ÿà¡∑’Ë¡’§ÿ≥¿“æ¥’ (‡°√¥°ÿâß

Y = 21.140+5.288X, R = 0.847, P<0.01

Figure 1  The relationship between protein and ether extract in fishmeal.
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Table 5. Averaged chemical compositions and TBA number in fishmeal during 3 months

storage1.

  Time (months)

   0 1           2        3

Moisture (%) Prime quality 5.38±0.50 6.34±0.54 7.11±0.62 8.49±0.67
Grade 1 6.99±1.58 8.27±1.09 8.93±0.42 9.79±0.52
Grade 2 6.60±0.94 6.64±1.11 7.03±1.25 7.20±1.49
Grade 3 9.09±2.07 9.79±1.39 9.84±1.25 10.84±1.15

Time effect                                                         P<0.05
Crude protein (%)* Prime quality 72.86±0.67 72.80±1.23 71.60±0.66 72.53±0.90

Grade 1 70.78±2.12 68.60±2.44 69.15±0.68 69.04±2.31
Grade 2 64.78±2.88 62.54±1.13 60.95±0.94 61.28±1.06
Grade 3 61.97±4.48 59.75±3.59 57.53±1.71 57.81±1.71

Time effect                                                         P>0.05
Ether extract (%)* Prime quality 9.88±1.66 8.03±1.75 8.76±1.21 8.95±1.96

Grade 1 8.25±0.43 7.81±0.87 8.08±0.58 9.36±0.44
Grade 2 10.69±1.73 8.26±1.10 10.85±1.64 10.13±1.84
Grade 3 6.89±1.50 5.38±1.11 6.27±1.76 7.00±1.98

Time effect                                                         P>0.05
Ash (%)* Prime quality 16.84±2.10 16.99±2.22 16.65±2.26 16.95±2.32

Grade 1 22.44±1.74 22.72±2.06 23.48±2.38 22.82±2.07
Grade 2 27.48±0.79 27.21±0.99 26.97±0.97 27.19±1.07
Grade 3 32.92±1.55 32.22±1.71 32.51±1.47 33.01±1.60

Time effect                                                         P>0.05
TBA number** Prime quality 0.15±0.08 0.16±0.06 0.26±0.02 0.32±0.03

Grade 1 0.08±0.07 0.10±0.02 0.12±0.04 0.78±0.01
Grade 2 0.31±0.51 0.37±0.20 0.44±0.12 0.93±0.11
Grade 3 0.13±0.08 0.16±0.03 0.19±0.03 0.26±0.05

Time effect                                                         P>0.05

1 mean ± SE
* % dry matter basis

** TBA =  mg of malonaldehyde in sample 1,000 g

Chemical coposition        Fishmeal

·≈–‡°√¥ 1) ‡ªìπª≈“πÈ”≈÷°∑’Ë¡’¢π“¥„À≠à ®÷ß¡’‰¢¡—π¡“°
°√–¥Ÿ° ·≈–‡°≈Á¥ª≈“µË”  ‡¡◊ËÕπ”¡“º≈‘µ®–‰¥âª≈“ªÉπ∑’Ë¡’
‚ª√µ’π Ÿß‰¢¡—π Ÿß ·≈–‡∂â“µË”   à«πª≈“ªÉπ∑’Ë¡’‚ª√µ’πµË”
‰¥â¡“®“°ª≈“∑’ËÕ¬ŸàπÈ”µ◊Èπ  ¢π“¥µ—«‡≈Á°  ·≈–Õ“®¡’æ«°
‡ª≈◊Õ°ÀÕ¬ ∑√“¬ ªπ¡“¥â«¬ ∑”„Àâ¡’‡∂â“ Ÿß Õ¬à“ß‰√°Áµ“¡
§«“¡ —¡æ—π∏å¢â“ßµâπ‡ªìπ‡©æ“–ª≈“ªÉπ∑’Ë„™â∑¥≈Õß„π§√—Èßπ’È
‡∑à“π—Èπ  ∂â“‡ªìπª≈“ªÉπ™π‘¥Õ◊ËπÀ√◊Õ°≈ÿà¡Õ◊Ëπ§«√®–¡’°“√
∑¥ Õ∫‡™àπ‡¥’¬«°—π

®“°°“√»÷°…“√–¬–‡«≈“°“√‡°Á∫∑’Ë 0-3 ‡¥◊Õπ µàÕ
 à«πª√–°Õ∫∑“ß‚¿™π–·≈–§à“§«“¡À◊π¢Õßª≈“ªÉπ∑—Èß 4

‡°√¥  æ∫«à“‡¡◊ËÕ√–¬–‡«≈“°“√‡°Á∫π“π¢÷Èπ§«“¡™◊Èπ Ÿß¢÷Èπ
∑’Ë√–¬–‡«≈“°“√‡°Á∫ 1 ‡¥◊Õπ¢÷Èπ‰ª (P<0.05)  „π¢≥–∑’Ë
‡ªÕ√å‡´Áπµå ‚ª√µ’π ‰¢¡—π ‡∂â“ ·≈–§à“ TBA ‰¡à·µ°µà“ß
°—π (Table 5) ∂÷ß·¡â«à“√–¬–‡«≈“„π°“√‡°Á∫‰¡à¡’º≈µàÕ§à“
TBA (P>0.05) ·µà§à“ TBA ¢Õßª≈“ªÉπ∑—Èß 4 ‡°√¥ ¡’
·π«‚πâ¡ Ÿß¢÷Èπ‡¡◊ËÕ√–¬–‡«≈“°“√‡°Á∫π“π¢÷Èπ (P=0.054)

(Figure 4) ‡ªìπ‰ª‰¥â«à“À“°‡°Á∫ª≈“ªÉππ“π°«à“ 3 ‡¥◊Õπ
Õ“®®–¡’º≈∑”„Àâ§à“ TBA  Ÿß¢÷ÈπÕ¬à“ß¡’π—¬ ”§—≠∑“ß ∂‘µ‘
‚¥¬‡©æ“–Õ¬à“ß¬‘Ëßª≈“ªÉπ‡°√¥ 1 ·≈– 2 ´÷ËßÕ“®®–‡ªìπ
‡æ√“–‡°‘¥°“√ÕÕ°´‘‡¥™—Ëπ‡√Á«°«à“ª≈“ªÉπÕ’° 2 ‡°√¥
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Y = 85.710-1.124X, R = -0.981, P<0.01

Figure 2  The relationship between protein and ash in fishmeal.

Y = 56.0-4.510X, R = -0.828, P<0.01

Figure 3   The relationship between ether extract and ash in fishmeal.

Figure 4  TBA number in fishmeal during storage period



Songklanakarin J. Sci. Technol.

Vol. 25  No. 6  Nov.-Dec. 2003 710

Effect of storaged fishmeal on layer performance

Harnbanchong, A., et al.

‡¡◊ËÕ√–¬–‡«≈“°“√‡°Á∫‡æ‘Ë¡¢÷Èπ∑”„Àâª≈“ªÉπ¡’§«“¡
™◊Èπ‡æ‘Ë¡¢÷Èπ‡π◊ËÕß¡“®“°„π¢—ÈπµÕπ ÿ¥∑â“¬¢Õß°“√º≈‘µ
ª≈“ªÉπµâÕß∑”„Àâª≈“ªÉπ·Àâß π‘∑·≈–√–∫“¬§«“¡√âÕπÕÕ°
·µà‡¡◊ËÕπ”ª≈“ªÉπ¡“‡°Á∫√—°…“‰«â ∑”„Àâ‡°‘¥°“√¥Ÿ¥§«“¡™◊Èπ
®“° ‘Ëß·«¥≈âÕ¡  à«π§à“ TBA ‡ªìπ§à“∑’Ë∫Õ°√–¥—∫°“√‡°‘¥
ÕÕ°´‘‡¥™—Ëπ„πÕ“À“√‚¥¬°“√«—¥§«“¡‡¢â¡¢Õß ’·¥ß∑’Ë‡°‘¥
®“°ªØ‘°‘√‘¬“∑“ß‡§¡’√–À«à“ß 2-Thiobarbituric acid °—∫
malonaldehyde ´÷Ëß‡ªìπ “√ª√–°Õ∫∑’Ë‡°‘¥®“°°“√ÕÕ°-
´‘‡¥™—Ëπ¢Õß‰¢¡—π (Pearson, 1976) §à“ TBA ∑’Ë¡’·π«‚πâ¡
 Ÿß¢÷Èπµ“¡√–¬–‡«≈“„π°“√‡°Á∫√—°…“  ‡π◊ËÕß®“°ª≈“ªÉπ
ª√–°Õ∫¥â«¬°√¥‰¢¡—π™π‘¥‰¡àÕ‘Ë¡µ—« Ÿß‚¥¬‡©æ“–„π°≈ÿà¡
monoenoic (16:1, 18:1, 20:1 ·≈– 22:1) ·≈– n-3

polyenoic acid (20:5 ·≈– 22:6) (Gunstone, 1996)

°√¥‰¢¡—π‰¡àÕ‘Ë¡µ—«‡À≈à“π’È®–∑”ªØ‘°‘√‘¬“°—∫ÕÕ° ‘́‡®π„π
Õ“°“» ·≈–‡°‘¥¢÷ÈπÕ¬à“ßµàÕ‡π◊ËÕß‚¥¬Õ“»—¬ · ß §«“¡√âÕπ
·≈–‚≈À–Àπ—°‡ªìπªí®®—¬‡√àß°“√‡°‘¥ªØ‘°‘√‘¬“ (Gray, 1978)

∂÷ß·¡â°“√‡°‘¥ªØ‘°‘√‘¬“ÕÕ°´‘‡¥™—Ëπ®–∑”„Àâ‡°‘¥°“√‡ª≈’Ë¬π

·ª≈ß¢Õß°√¥‰¢¡—π·µà„π°“√«‘‡§√“–Àå·∫∫ proximate

analysis ÷́Ëß‡ªìπ°“√«‘‡§√“–ÀåÀ“‰¢¡—π√«¡   ®÷ß∑”„Àâ
‡ªÕ√å‡´Áπµå‰¢¡—π∑’Ë«‘‡§√“–Àå‰¥â‰¡à‡ª≈’Ë¬π·ª≈ß

°“√∑¥≈Õß∑’Ë 2

°“√∑¥≈Õßπ”ª≈“ªÉπ 3 ‡°√¥ (‡°√¥°ÿâß, ‡°√¥ 1

·≈–‡°√¥ 2) ∑’Ë‡°Á∫‰«âπ“π 4 ‡¥◊Õπ ‡ª√’¬∫‡∑’¬∫°—∫ª≈“ªÉπ
∑’Ë„À¡à°«à“·≈–°“°∂—Ë«‡À≈◊Õß‡ªìπ·À≈àß‚ª√µ’π„π Ÿµ√Õ“À“√
‰°à‰¢à “« (12-18  —ª¥“Àå) (Table 6) æ∫«à“πÈ”Àπ—°µ—«
µ≈Õ¥°“√∑¥≈Õß ª√‘¡“≥°“√°‘πÕ“À“√ ·≈–Õ—µ√“°“√
‡ª≈’Ë¬πÕ“À“√‡ªìππÈ”Àπ—°µ—«¢Õß‰°à·µà≈–™à«ß ·≈–‡©≈’Ë¬
µ≈Õ¥°“√∑¥≈Õß„π∑ÿ°Ê °≈ÿà¡‰¡à¡’§«“¡·µ°µà“ß°—π∑“ß
 ∂‘µ‘ · ¥ß„Àâ‡ÀÁπ«à“ª≈“ªÉπ∑’Ë„™âº ¡„πÕ“À“√‰°à∑¥≈Õß
„π§√—Èßπ’È·¡â‡°Á∫‰«âπ“π‡ªìπ‡«≈“ 4 ‡¥◊Õπ‰¡à¡’ªí≠À“‡√◊ËÕß
§ÿ≥¿“æ´÷Ëß Õ¥§≈âÕß°—∫º≈°“√«‘‡§√“–Àå‚¿™π–µà“ßÊ ·≈–
 “¡“√∂„™âª≈“ªÉπ‡°√¥ 2 ‰¥â∂÷ß 6% ‚¥¬‰¡à àßº≈µàÕ
 ¡√√∂¿“æ°“√º≈‘µ

Table 6. Growth  performance of pre-laying  hens. (12-18 weeks of age)1.

Item   Group 1         Group 2      Group 3         Group 4           Group 5        Group 6

Intake (g/d/bird)
12-14 wk 72.78±0.81 73.75±1.07 73.45±0.95 74.38±0.72 73.25±0.48 72.55±0.92
14-16 wk 69.94±0.59 72.19±1.82 73.77±0.98 72.78±1.12 71.14±0.26 71.08±1.92
16-18 wk 64.59±0.81 67.88±1.73 62.34±1.80 62.77±2.12 63.91±1.99 62.67±0.82
Av.12-18 wk 69.11±0.41 71.27±1.28 69.45±1.06 69.98±1.00 69.43±0.81 68.77±1.04
CP Intake (g/d/bird) 9.68±0.06 9.99±0.20 9.71±0.16 9.82±0.15 9.73±0.12 9.63±0.60
ME Intake (kcal/d/bird) 206.56±1.38 212.75±4.28 208.15±3.55 209.37±3.36 207.51±2.72 208.81±3.52
ADG (g/d)
12-14 wk 14.38±0.11 14.38±0.37 15.63±0.44 15.13±0.42 14.25±0.25 15.38±0.54
14-16 wk 10.04±0.55 10.60±0.37 10.43±0.32 10.28±0.82 9.81±0.84 10.43±0.77
16-18 wk 6.07±0.66 6.80±0.74 5.21±0.86 5.16±1.25 6.21±0.96 5.37±0.66
Av. 12-18 wk 10.16±0.30 10.59±0.36 10.42±0.46 9.87±0.56 10.09±0.41 10.34±0.38
FCR
12-14 wk 5.06±0.08ab 5.14±0.12a 4.71±0.11b 4.94±0.12ab 5.15±0.10a 4.74±0.14ab

14-16 wk 7.20±0.29 6.83±0.18 7.10±0.17 7.29±0.55 7.59±0.79 7.05±0.67
16-18 wk 11.23±1.10 10.74±3.86 14.50±3.41 14.91±2.23 12.04±2.37 12.56±1.47
Av. 12-18 wk 7.83±0.40 7.57±0.42 8.77±1.18 9.14±0.84 7.33±3.27 8.12±0.42
Feed cost 16.41±1.08 17.07±3.82 17.13±2.43 16.89±2.78 16.61±3.22 16.70±2.85
(baht/kg wt gain)

1 mean ± SE

a,b Means in the same line with different superscripts are significantly different (P<0.05)
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Õ—ß§≥“  À“≠∫√√®ß ·≈–§≥–711

®“°°“√«‘‡§√“–Àå§ÿ≥¿“æ¢Õßª≈“ªÉπ (°“√∑¥≈Õß
∑’Ë 1) æ∫«à“∑’Ë√–¬–‡«≈“°“√‡°Á∫√—°…“¡“°¢÷Èπ¡’·π«‚πâ¡°“√
‡°‘¥§«“¡À◊π‡æ‘Ë¡¢÷Èπ ·≈– “√ª√–°Õ∫∑’Ë¡’°≈‘Ëπ‡À¡ÁπÀ◊ππ’È
∑”„ÀâÕ“À“√¡’°≈‘Ëπ·≈–√ ™“µ‘‡ ’¬‰ª ´÷Ëß “¡“√∂√—∫√Ÿâ°≈‘Ëπ
À◊π¢ÕßÕ“À“√‰¥â‡¡◊ËÕ¡’§à“ TBA 0.6-2.0 (Greene and

Cumuze, 1981) Õ¬à“ß‰√°Áµ“¡ §à“ TBA ®“°°“√»÷°…“
„π§√—Èßπ’È§◊Õ 0.08-0.93 ´÷Ëß¡’§à“‚¥¬‡©≈’Ë¬µË”°«à“√“¬ß“π
¢Õß Greene ·≈– Cumuze (1981) ª√–°Õ∫°—∫‰°à¡’
Olfactory Lope ¢π“¥‡≈Á°¡“° ∑”„Àâ°“√√—∫°≈‘Ëπ·≈–
√ ™“µ‘‰¡à§àÕ¬¥’ (Sturkie, 1965) ®÷ßÕ“®∑”„Àâª√‘¡“≥°“√
°‘πÕ“À“√¢Õß‰°à∑¥≈Õß§√—Èßπ’È‰¡à·µ°µà“ß°—π   àßº≈„Àâ
 ¡√√∂¿“æ°“√‡®√‘≠‡µ‘∫‚µ¢Õß‰°à‰¡à·µ°µà“ß°—π¥â«¬

Õ—µ√“°“√‡®√‘≠‡µ‘∫‚µ æ∫«à“·µà≈–™à«ß·≈–§à“‡©≈’Ë¬
µ≈Õ¥°“√∑¥≈Õß¢Õß‰°à·µà≈–°≈ÿà¡‰¡à¡’§«“¡·µ°µà“ß°—π
∑“ß ∂‘µ‘ ∑—Èßπ’ÈÕ“®‡π◊ËÕß¡“®“°‰°à∑ÿ°°≈ÿà¡‰¥â√—∫ “√Õ“À“√
‡™àπ ‚ª√µ’π·≈–æ≈—ßß“π„πª√‘¡“≥∑’Ë‰¡à·µ°µà“ß°—π (Table

6) πÕ°®“°π’È¬—ßæ∫«à“‰°à∑ÿ°°≈ÿà¡¡’°“√™–≈Õ¢ÕßÕ—µ√“°“√
‡®√‘≠‡µ‘∫‚µ  ´÷Ëß‚¥¬∑—Ë«‰ª·≈â«‡¡◊ËÕ‰°à‡¢â“ Ÿà«—¬‡®√‘≠æ—π∏ÿå
Õ—µ√“°“√‡®√‘≠‡µ‘∫‚µ®–≈¥≈ß ¢≥–∑’Ë¬—ß¡’°“√°‘πÕ“À“√
‡æ‘Ë¡¢÷ÈπÀ√◊Õ‰¡à‡ª≈’Ë¬π·ª≈ß ‚¥¬π” “√Õ“À“√∑’Ë‰¥â‰ªæ—≤π“

√–∫∫ ◊∫æ—π∏ÿå·∑π  Õ¬à“ß‰√°Áµ“¡ À“°æ‘®“√≥“·µà≈–™à«ß
Õ“¬ÿ¢Õß°“√»÷°…“§√—Èßπ’È °≈—∫æ∫«à“°“√∑’ËÕ—µ√“°“√‡®√‘≠
‡µ‘∫‚µ¢Õß‰°à≈¥≈ßπ—Èπ‡π◊ËÕß¡“®“°°“√°‘πÕ“À“√∑’Ë≈¥≈ß
(r=0.90)  ·≈–‡¡◊ËÕæ‘®“√≥“‡ªÕ√å‡ Á́πµå°“√°‘πÕ“À“√∑’Ë
≈¥≈ß °Áæ∫«à“‰°à∑’Ë„™âª≈“ªÉπ‡ªìπ«—µ∂ÿ¥‘∫¡’°“√°‘πÕ“À“√
≈¥≈ß 11.2-15.6% ¢≥–∑’Ë‰°à°‘π°“°∂—Ë«‡À≈◊Õß‡ªìπ«—µ∂ÿ¥‘∫
¡’°“√°‘πÕ“À“√≈¥≈ß 7.9%   ÷́Ëß· ¥ß„Àâ‡ÀÁπ«à“°“√„™â
ª≈“ªÉπ∑—Èß„À¡à·≈–∑’Ë‡°Á∫‰«âπ“π 4 ‡¥◊Õπ ¡’º≈°√–∑∫µàÕ
§ÿ≥¿“æÕ“À“√¡“°°«à“°“°∂—Ë«‡À≈◊Õß ·¡â«à“®–‰¡à·µ°µà“ß
∑“ß ∂‘µ‘°Áµ“¡

 ”À√—∫µâπ∑ÿπ§à“Õ“À“√∑’Ë„™â‡≈’È¬ß‰°à ™à«ßÕ“¬ÿ 12-18

 —ª¥“Àå æ∫«à“∑ÿ°°≈ÿà¡∑¥≈Õß„™âµâπ∑ÿπ‰¡à·µ°µà“ß°—π∑“ß
 ∂‘µ‘  ·µà‡¡◊ËÕ‡∑’¬∫πÈ”Àπ—°µ—«„Àâ‡∑à“°—πæ∫«à“‰°à°≈ÿà¡∑’Ë 1

„™âµâπ∑ÿπ§à“Õ“À“√µË”°«à“°≈ÿà¡Õ◊Ëπ ‚¥¬‡¡◊ËÕ§‘¥‡ªìπ‡ªÕ√å‡ Á́πµå
‰°à„π°≈ÿà¡∑’Ë 2, 3, 4, 5 ·≈– 6 „™âµâπ∑ÿπ§à“Õ“À“√¡“°°«à“
°≈ÿà¡∑’Ë 1 ‡∑à“°—∫ 4.00, 4.37, 2.89, 1.19 ·≈– 1.74 %

µ“¡≈”¥—∫
®“°°“√»÷°…“„π√–¬–∑’Ë 2 ™à«ßÕ“¬ÿ 18-41  —ª¥“Àå

‚¥¬„Àâ‰°à∑ÿ°°≈ÿà¡®“°°“√∑¥≈Õß„π™à«ß∑’Ë 1 °‘πÕ“À“√¢Õß
∫√‘…—∑∑’Ë¡’§ÿ≥¿“æ‡À¡◊Õπ°—π æ∫«à“ ¡√√∂¿“æ°“√º≈‘µ

Table 7. Averaged feed intake, egg production, egg weight, feed/egg 1 kg and mortality rate in period

2.1

Item             Group 1           Group 2         Group 3        Group 4       Group 5    Group  6

Initial body 1,397.60±12.70 1,415.60±15.80 1,411.00±20.10 1,386.80±24.34 1,394.40±17.06 1,409.20±16.92
  weight (g)
  at 18 wk
Final body 1970.27±24.26 1958.78±33.90 1968.96±52.43 1940.53±25.56 1949.71±15.05 1922.73±19.78
  weight (g)
  at 41 wk
Feed intake 116.03±1.38 117.80±1.19 117.45±1.00 120.42±2.20 117.40±0.47 117.17±1.02
  (g/d/bird)
Egg pro- 79.11±1.62 83.72±1.23 78.04±1.87 82.70±2.34 80.07±2.23 80.07±1.67
  duction (%)
Egg weight (g) 57.87±0.68 57.47±0.39 58.54±0.41 57.30±0.45 59.55±0.86 58.90±0.88
Feed/egg 2.58±0.03 2.47±0.03 2.60±0.06 2.51±0.05 2.52±0.08 2.45±0.07
  1 kg (kg)
Mortality 4.00±2.19 4.00±2.19 2.00±1.78 6.00±2.19 2.00±1.78 2.00±1.78
  rate (%)

1 mean ± SE
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Table 8. Averaged egg composition and quality in period 2.1

Item                                 Group 1        Group 2       Group 3         Group 4          Group 5     Group 6

Egg composition
  Egg yolk (%) 23.42±0.27 23.69±1.42 23.71±0.30 24.15±1.41 23.50±0.17 23.15±0.57
  Albumen (%) 66.73±0.30 66.21±0.45 66.20±0.32 65.77±0.32 66.43±0.17 66.79±0.19
  Shell (%) 9.85±0.12 10.10±0.09 10.09±0.05 10.08±0.13 10.06±0.02 10.06±0.08
Egg quality
  Shell thickness (with 0.41±0.02 0.42±0.01 0.42±0.01 0.42±0.02 0.42±0.02 0.42±0.02
  shell membrane) (mm)
  Yolk color                        12                 12             11       11                 12           11

1 mean ± SE

¢Õß‰°à·≈–§ÿ≥¿“æ‰¢à„π·µà≈–°≈ÿà¡‰¡à·µ°µà“ß°—π (Table

7 ·≈– 8)  ∑—Èßπ’ÈÕ“®‡ªìπ‡æ√“–πÈ”Àπ—°µ—« ·≈–§à“§«“¡
 ¡Ë”‡ ¡Õ¢Õß‰°à (Uniformity) ‡√‘Ë¡µâπ¢Õß°“√‰¢à‡∑à“°—π
·¡â«à“¢≥–∑’Ë‰°àÕ“¬ÿ 12-18  —ª¥“Àåπ—Èπ‰¥â√—∫Õ“À“√‚ª√µ’π
®“°·À≈àß«—µ∂ÿ¥‘∫∑’Ëµà“ß°—π ´÷Ëß‡ªìπ∑’Ë¬Õ¡√—∫°—π‚¥¬∑—Ë«‰ª
·≈â««à“¢π“¥¢Õßµ—«·≈–§à“§«“¡ ¡Ë”‡ ¡Õ¢Õß‰°à “«°àÕπ
‰¢à¡’º≈µàÕ°“√„Àâº≈º≈‘µ‰¢à·≈–§ÿ≥¿“æ‰¢àÕ¬à“ß¡“°

 √ÿª

1. º≈¢Õß√–¬–‡«≈“„π°“√‡°Á∫µàÕ à«πª√–°Õ∫
¢Õß‚¿™π–·≈–§à“§«“¡À◊π¢Õßª≈“ªÉπ (‡°√¥°ÿâß ‡°√¥ 1,

2, ·≈– 3) æ∫«à“√–¬–‡«≈“°“√‡°Á∫√—°…“∑’Ë 3 ‡¥◊Õπª≈“ªÉπ
¡’§«“¡™◊Èπ Ÿß¢÷Èπ (P<0.05) ‡ªÕ√å‡´Áπµå‚ª√µ’π ‰¢¡—π ·≈–
‡∂â“ ‰¡à‡ª≈’Ë¬π·ª≈ß  §à“§«“¡À◊π¡’·π«‚πâ¡ Ÿß¢÷Èπµ“¡√–¬–
‡«≈“„π°“√‡°Á∫√—°…“

2. °“√„™âª≈“ªÉπ (‡°√¥°ÿâß ‡°√¥ 1 ·≈– 2) ∑’Ë‡°Á∫
‰«âπ“π 4 ‡¥◊Õπ „π√–¥—∫ 3.5% ·≈–ª≈“ªÉπ‡°√¥ 2  6%

„π‰°à√–¬–°àÕπ‰¢à æ∫«à“πÈ”Àπ—°µ—« ª√‘¡“≥°“√°‘πÕ“À“√
Õ—µ√“°“√‡®√‘≠‡µ‘∫‚µ ·≈–ª√– ‘∑∏‘¿“æ°“√„™âÕ“À“√
µ≈Õ¥°“√∑¥≈Õß¢Õß‰°à∑ÿ°°≈ÿà¡‰¡à·µ°µà“ß°—π (P>0.05)

· ¥ß«à“ “¡“√∂„™âª≈“ªÉπ‡°√¥ 2 ´÷Ëß¡’§ÿ≥¿“æµË”‰¥â∂÷ß
√–¥—∫ 6% „π Ÿµ√Õ“À“√

3.  ¡√√∂¿“æ°“√º≈‘µ‰¢à¢Õß‰°à∑’Ë‰¥â√—∫Õ“À“√∑’Ë¡’
§ÿ≥¿“æª≈“ªÉπ·µ°µà“ß°—π„π√–¬–°àÕπ‰¢à ·≈–‡ª≈’Ë¬π„Àâ
‰¥â√—∫Õ“À“√‰°à‰¢à Ÿµ√‡¥’¬«°—π  ‡¡◊ËÕÕ“¬ÿ 18-41  —ª¥“Àå

æ∫«à“‡ªÕ√å‡´Áπµå‰¢à  πÈ”Àπ—°‰¢à  Õ—µ√“°“√‡ª≈’Ë¬πÕ“À“√
‡ªìπ‰¢à 1 °°.  à«πª√–°Õ∫·≈–§ÿ≥¿“æ‰¢à  µ≈Õ¥°“√
∑¥≈Õß¢Õß‰°à∑ÿ°°≈ÿà¡‰¡à·µ°µà“ß°—π (P>0.05)
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