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Abstract
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Effect of dietary folate and vitamin B
12
 on egg composition and

liver triglyceride of laying hens at 64 weeks of age
Songklanakarin J. Sci. Technol., 2005, 27(4) : 789-797

The experiment was conducted to determine the effects of supplemental dietary folate and vitamin

B
12

 on egg composition, reproductive traits and triglyceride content in liver of laying hens at 64 weeks of age.

Four levels of dietary folate (0, 0.5, 4 and 10 mg/kg) and three levels of dietary vitamin B
12

 (0, 0.01 and 0.08

mg/kg) were fed in 4x3 factorial in a complete randomized design. The basal diet was based on corn and

soybean meal. There were four replicates of twelve layers per each treatment. The experimental diets and

water were offered ad libitum for 8 weeks. The results showed that egg production, feed intake, egg weight,

egg mass, oviduct weight, liver weight, and liver triglyceride of the hens were not affected by both folate and

vitamin B
12

 supplementation (P>0.05). However, increasing the vitamin B
12

 caused significantly higher ovary

weight (2.75, 2.67 and 3.03% of BW.) and albumen percentage (64.07, 64.27 and 64.93%), but significantly

lower yolk percentage (26.36, 26.10 and 25.62%) and yolk:albumen ratio than the unsupplemented group

(0.41, 0.40 and 0.39%) (P<0.05).
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¢Õß‰°à‰¢àÕ“¬ÿ 64  —ª¥“Àå

«.  ß¢≈“π§√‘π∑√å «∑∑. 2548 27(4) : 789-797

»÷°…“º≈°“√‡ √‘¡‚ø‡≈∑·≈–«‘µ“¡‘π∫’ 12 „πÕ“À“√µàÕÕß§åª√–°Õ∫‰¢à ≈—°…≥–¢Õß√–∫∫ ◊∫æ—π∏ÿå ·≈–

ª√‘¡“≥‰µ√°≈’‡´Õ‰√¥å„πµ—∫¢Õß‰°à‰¢àÕ“¬ÿ 64  —ª¥“Àå «“ß·ºπ°“√∑¥≈Õß·∫∫ 4x3 Factorial in CRD ‚¥¬ªí®®—¬

·√°§◊Õ °“√‡ √‘¡‚ø‡≈∑ 4 √–¥—∫ (0 0.5 4 ·≈– 10 ¡°./°°. Õ“À“√) ªí®®—¬ 2 §◊Õ °“√‡ √‘¡«‘µ“¡‘π∫’ 12 ∑’Ë 3 √–¥—∫

(0 0.01 ·≈– 0.08 ¡°./°°. Õ“À“√)  Õ“À“√æ◊Èπ∞“πª√–°Õ∫¥â«¬¢â“«‚æ¥·≈–°“°∂—Ë«‡À≈◊Õß‡ªìπÀ≈—°  ·µà≈–°≈ÿà¡

∑¥≈Õßª√–°Õ∫¥â«¬ 4 ´È” „π·µà≈–´È”„™â‰°à 12 µ—« ‰°à‰¥â√—∫Õ“À“√·∫∫‰¡à®”°—¥ (ad libitum) ‡ªìπ‡«≈“ 8  —ª¥“Àå

®“°°“√∑¥≈Õßæ∫«à“ °“√‡ √‘¡‚ø‡≈∑·≈–«‘µ“¡‘π∫’ 12 „πÕ“À“√‰¡à¡’º≈µàÕº≈º≈‘µ‰¢à ª√‘¡“≥Õ“À“√∑’Ë°‘π ¡«≈‰¢à

πÈ”Àπ—°√—ß‰¢à πÈ”Àπ—°µ—∫ ·≈–ª√‘¡“≥‰µ√°≈’‡´Õ‰√¥å„πµ—∫ (P>0.05) Õ¬à“ß‰√°Áµ“¡°“√‡ √‘¡«‘µ“¡‘π∫’ 12  “¡“√∂

‡æ‘Ë¡πÈ”Àπ—°√—ß‰¢à (2.75  2.67 ·≈– 3.03% ¢ÕßπÈ”Àπ—°µ—«) ‡ªÕ√å‡´Áπµå‰¢à¢“« Ÿß¢÷Èπ (64.07  64.27 ·≈– 64.93%) ·µà

¡’‡ªÕ√å‡´Áπµå‰¢à·¥ß≈¥≈ß (26.36  26.10 ·≈– 25.62%) ·≈– —¥ à«π¢Õß‰¢à·¥ß:‰¢à¢“« µË”≈ß (0.41 0.40 ·≈– 0.39)

Õ¬à“ß¡’π—¬ ”§—≠∑“ß ∂‘µ‘ (P<0.05)

‚ø‡≈∑·≈–«‘µ“¡‘π∫’ 12 ¡’§«“¡ ”§—≠µàÕ°“√‡æ‘Ë¡
®”π«π¢Õß¥’‡ÕÁπ‡Õ (DNA) ·≈–°“√·∫àßµ—«¢Õß‡´≈≈å ¡’
Àπâ“∑’Ë‡ªìπ‚§‡Õπ‰´¡å ·≈–¢π àß§“√å∫Õπ 1 Àπà«¬ (one

carbon unit) „Àâ·°àªØ‘°‘√‘¬“µà“ßÊ „π√à“ß°“¬ ‚¥¬‡©æ“–
Õ¬à“ß¬‘Ëß°“√¡’ à«π√à«¡„π°√–∫«π°“√ —ß‡§√“–Àå‡¡∑‰∏-
‚Õπ’π®“°‚Œ‚¡´’ ‡µÕ’π (homocysteine) ®÷ß¡’ à«π™à«¬
≈¥√–¥—∫‚Œ‚¡´’ ‡µÕ’π„π‡≈◊Õ¥ (House et al., 2002) ·≈–
¬—ß¡’º≈µàÕ°“√ √â“ß‰¢à¢“« McDowell (2000) æ∫«à“°“√
¢“¥«‘µ“¡‘π∑—Èß 2 ™π‘¥π’È∑”„Àâ°“√µÕ∫ πÕß¢Õß∑àÕπ”‰¢à
µàÕŒÕ√å‚¡π‡Õ ‚µ√‡®π (estrogen) µË”≈ß  àßº≈„Àâ°“√
 √â“ß‰¢à¢“«≈¥≈ß ·≈–¢π“¥‰¢à‡≈Á°≈ß  πÕ°®“°π’È ‚ø‡≈∑
«‘µ“¡‘π∫’ 12 ‡¡∑‰∏‚Õπ’π ·≈–‚§≈’π ¬—ß®—¥‡ªìπ “√Õ“À“√
ª√–‡¿∑ liprotropic ´÷Ëß„ÀâÀ¡Ÿà‡¡∑∏‘≈·°à«‘∂’∑“ß™’«‡§¡’∑’Ë
 ”§—≠„π‡¡·∑∫Õ≈‘´÷¡¢Õß‰¢¡—π„π√à“ß°“¬ ‚¥¬‡©æ“–
Õ¬à“ß¬‘Ëß°“√ —ß‡§√“–ÀåøÕ ‚ø≈‘ªî¥ (Kennedy, 1992) ·≈–
‰µ√°≈’‡´Õ‰√¥å (Moore and Doran, 1961)

‡ªìπ∑’Ë∑√“∫°—π¥’«à“ ‡¡◊ËÕ‰°à‰¢àÕ“¬ÿ¡“°¢÷Èπ®–¡’°“√
 – ¡‰¢¡—π„πµ—∫ Ÿß¢÷Èπ´÷Ëß‡ªìπº≈¡“®“°Õ‘∑∏‘æ≈¢ÕßŒÕ√å‚¡π
‡Õ ‚µ√‡®π ·≈–‡æ◊ËÕ√Õß√—∫º≈º≈‘µ‰¢à∑’Ë Ÿß¢÷Èπ (Fujii et al.,

1985) Õ¬à“ß‰√°Áµ“¡°“√ – ¡‰¢¡—π„πµ—∫∑’Ë Ÿß°«à“ª°µ‘π—Èπ
¡—°°àÕªí≠À“¥â“π ÿ¢¿“æ°—∫‰°à‰¢à∑’Ë¡’Õ“¬ÿ¡“° ́ ÷Ëß°“√∑’Ë‰¢¡—π

‡°‘¥°“√ – ¡¡“°π—ÈπÕ“®‡°‘¥®“°À≈“¬ “‡Àµÿ ‡™àπ 1) °“√
 —ß‡§√“–Àå‰¢¡—π„πµ—∫ Ÿß¢÷Èπ 2) °√–∫«π°“√¢—∫‰¢¡—πÕÕ°
®“°µ—∫∫°æ√àÕß À√◊Õ Õß “‡Àµÿ√à«¡°—π (Wagner et al.,

1978) Gurr ·≈– Harwood (1991) √“¬ß“π«à“°“√ – ¡
‰¢¡—π„π —µ«å à«π¡“°Õ¬Ÿà„π√Ÿª¢Õß‰µ√°≈’‡´Õ‰√¥å ·≈–°“√
 – ¡‰¢¡—π„π√Ÿªπ’È®–‡Àπ’Ë¬«π”„Àâ‡°‘¥‚√§ Fatty Liver

Syndrome ´÷Ëß‚√§¥—ß°≈à“« àßº≈‡ ’¬À“¬µàÕ°“√‡≈’È¬ß‰°à‰¢à
‰¡àπâÕ¬ ®“°°“√∑’Ë‚ø‡≈∑·≈–«‘µ“¡‘π∫’ 12 ¡’∫∑∫“∑µàÕ
‡¡·∑∫Õ≈‘´÷¡¢Õß‰¢¡—π  °“√∑¥≈Õß„π§√—Èßπ’È®÷ß¡’«—µ∂ÿ-
ª√– ß§å‡æ◊ËÕ»÷°…“º≈¢Õß‚ø‡≈∑ ·≈–«‘µ“¡‘π∫’ 12 µàÕ
 ¡√√∂¿“æ°“√º≈‘µ √–∫∫ ◊∫æ—π∏ÿå Õß§åª√–°Õ∫¢Õß‰¢à
·≈–ª√‘¡“≥‰µ√°≈’‡´Õ‰√¥å„πµ—∫¢Õß‰°à‰¢àÕ“¬ÿ 64  —ª¥“Àå

Õÿª°√≥å·≈–«‘∏’°“√

 —µ«å∑¥≈Õß

„™â‰°à‰¢àæ—π∏ÿå‰Œ‡´°∫√“«πå (Hisex Brown) Õ“¬ÿ
64  —ª¥“Àå ®”π«π 576 µ—« πÈ”Àπ—°‡©≈’Ë¬ 1,855±17 °√—¡
®—¥‰°àÕÕ°‡ªìπ 12 °≈ÿà¡ °≈ÿà¡≈– 4 ´È” ´È”≈– 12 µ—« ‡≈’È¬ß
„π°√ßµ—∫¢—ß‡¥’Ë¬« ‚√ß‡√◊Õπªî¥∑’Ë¡’Õÿ≥À¿Ÿ¡‘‡©≈’Ë¬ 25.00±

1.95ºC ¡’æ◊Èπ∑’Ë 800 µ√.´¡./µ—« „Àâ‰°à‰¥â√—∫πÈ”·≈–Õ“À“√
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º≈¢Õß‚ø‡≈∑·≈–«‘µ“¡‘π∫’ 12

 ¡ªÕß  §–™–π“ ·≈–§≥–791

Õ¬à“ß‡µÁ¡∑’Ë (ad libitum) ·≈–‰¥â√—∫· ß«—π≈– 16 ™¡.

Õ“À“√∑¥≈Õß

«“ß·ºπ°“√∑¥≈Õß·∫∫ 4x3 factorial in CRD

°“√∑¥≈Õß¡’ 2 ªí®®—¬  ‚¥¬ªí®®—¬∑’Ë 1 §◊Õ√–¥—∫°“√‡ √‘¡
‚ø‡≈∑ ´÷Ëß¡’ 4 √–¥—∫§◊Õ 0, 0.5 (√–¥—∫∑’Ë„™â„πÕÿµ “À°√√¡)

4 ·≈– 10 ¡°./°°.Õ“À“√  ªí®®—¬∑’Ë 2 §◊Õ √–¥—∫°“√‡ √‘¡
«‘µ“¡‘π∫’ 12  ¡’  3  √–¥—∫§◊Õ  0,  0.01  (√–¥—∫∑’Ë„™â„π
Õÿµ “À°√√¡) ·≈– 0.08 ¡°./°°.Õ“À“√  ‚¥¬Õ“À“√
æ◊Èπ∞“πª√–°Õ∫¥â«¬¢â“«‚æ¥·≈–°“°∂—Ë«‡À≈◊Õß‡ªìπÀ≈—°
´÷Ëß‰¡à¡’‚ø‡≈∑·≈–«‘µ“¡‘π∫’ 12 „πæ√’¡‘°´å‰°à‰¢à (Table 1)

„Àâ‰°à‰¥â√—∫Õ“À“√∑¥≈Õß‡ªìπ‡«≈“ 8  —ª¥“Àå (Õ“¬ÿ 64-72

 —ª¥“Àå)

°“√‡°Á∫¢âÕ¡Ÿ≈·≈–«‘‡§√“–Àå∑“ß‡§¡’

∑”°“√‡°Á∫¢âÕ¡Ÿ≈‚¥¬ ∫—π∑÷°º≈º≈‘µ‰¢à∑ÿ°«—π ·≈–

∑ÿ°√–¬– 2  —ª¥“Àå ∫—π∑÷°ª√‘¡“≥Õ“À“√∑’Ë°‘π ·≈–πÈ”Àπ—°
‰¢à  æ√âÕ¡∑—Èß ÿà¡‰¢à´È”≈– 2 øÕß  ‡æ◊ËÕÀ“πÈ”Àπ—°‰¢à·¥ß
‰¢à¢“«·≈–‡ª≈◊Õ° ·≈â«π”§à“∑’Ë‰¥â¡“§”π«≥‡ªìπ‡ªÕ√å‡´Áπµå
¢Õß‰¢à 1 øÕß π”§à“∑—ÈßÀ¡¥¡“À“§à“‡©≈’Ë¬µ≈Õ¥°“√∑¥≈Õß

‡¡◊ËÕ ‘Èπ ÿ¥°“√∑¥≈Õß ÿà¡‰°à°≈ÿà¡≈– 8 µ—« (´È”≈– 2

µ—«) ¡“™—ËßπÈ”Àπ—°µ—« À≈—ß®“°π—Èπ∑”°“√¶à“‰°à‡æ◊ËÕ»÷°…“
≈—°…≥–¢Õß√–∫∫ ◊∫æ—π∏ÿå ´÷Ëß‰¥â·°à πÈ”Àπ—°√—ß‰¢à πÈ”Àπ—°
∑àÕπ”‰¢à ·≈–§«“¡¬“«∑àÕπ”‰¢à  ™—ËßπÈ”Àπ—°µ—∫ ·≈â«π”
µ—«Õ¬à“ßµ—∫‰ª‡°Á∫‰«â„πµŸâ·™à·¢ÁßÕÿ≥À¿Ÿ¡‘ -20 ºC ‡æ◊ËÕ√Õ
°“√«‘‡§√“–Àå∑“ß‡§¡’

∑”°“√‡µ√’¬¡µ—«Õ¬à“ßµ—∫ ”À√—∫°“√«‘‡§√“–Àå
‰µ√°≈’‡´Õ‰√¥åµ“¡«‘∏’¢Õß Sutton ·≈–§≥– (1984) ‚¥¬
™—Ëßµ—«Õ¬à“ß 1 °√—¡ ‡®◊Õ®“ß¥â«¬ acetone-ethanol (1:1

v/v) 5 ‡∑à“  ·≈â«π”‰ªªíòπ„Àâ‡ªìπ‡π◊ÈÕ‡¥’¬«°—π (homo-

genized) ¥â«¬§«“¡‡√Á« 20,000 √Õ∫/π“∑’ π“π 1 π“∑’
À≈—ß®“°π—Èππ”‰ªªíòπ‡À«’Ë¬ß¥â«¬§«“¡‡√Á« 3,000 √Õ∫/π“∑’

Table 1  Composition of basal diet.

               Ingredients %

Yellow corn 61.34
SBM (44% CP) 26.40
Palm oil 1.00
Oyster shell 8.9
DCP 1.50
DL-Met 0.21
Salt 0.40
Premix* 0.25

Total 100.00

Chemical composition (% air dry basis) Calculated (%) Analyzed (%)
Crude protein 16.50 16.34
ME (kcal/kg) 2752.00 3032.17 (GE)
Fat 3.72 3.99 (EE)
Crude fibre 3.38 4.25
Ca 3.81 4.06
Total P 0.59 0.53
Available P 0.38 -
Lysine 0.87 -
Methionine 0.48 -
Moisture - 9.90
Ash - 12.73

* Composition of vitamin and mineral are presented in Table 2.
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‡ªìπ‡«≈“ 10 π“∑’ π” “√≈–≈“¬ à«π∫π‰ª«‘‡§√“–Àå¥â«¬
«‘∏’ enzymatic colorimetric method ¥â«¬‡§√◊ËÕß ‡ª°‚µ-
‚ø‚µ¡‘‡µÕ√å (spectrophotometer) ∑’Ë§«“¡¬“«§≈◊Ëπ 510

π“‚π‡¡µ√ ‚¥¬„™â Test kit ¢Õß∫√‘…—∑ Erba Diagnostics

Mannheim GmbH ª√–‡∑»‡¬Õ√¡π’

°“√«‘‡§√“–Àå¢âÕ¡Ÿ≈∑“ß ∂‘µ‘

π”¢âÕ¡Ÿ≈∑’Ë‰¥â®“°°“√∑¥≈Õß‰ª«‘‡§√“–Àå§«“¡·ª√
ª√«π ·≈–‡ª√’¬∫‡∑’¬∫§«“¡·µ°µà“ß¢Õß§à“‡©≈’Ë¬√–À«à“ß
°≈ÿà¡‚¥¬«‘∏’ Duncan's new multiple range test ¥â«¬
‚ª√·°√¡ ”‡√Á®√Ÿª SAS (SAS, 1998) À“§«“¡ —¡æ—π∏å
¢Õß§à“ —ß‡°µ¥â«¬ ¡°“√∂¥∂Õ¬ ‚¥¬„™â‚ª√·°√¡ ”‡√Á®√Ÿª
SPSS ( ÿ«‘™“π, 2545)

º≈°“√∑¥≈Õß·≈–«‘®“√≥å

®“°°“√∑¥≈Õßæ∫«à“ ‰¡à¡’ªØ‘ —¡æ—π∏å√à«¡ (inter-

action) √–À«à“ß√–¥—∫°“√‡ √‘¡‚ø‡≈∑ ·≈–√–¥—∫°“√‡ √‘¡
«‘µ“¡‘π∫’ 12 µàÕ≈—°…≥–∑’Ë»÷°…“  ®÷ß·¬°æ‘®“√≥“∑’≈–
ªí®®—¬ ¥—ßπ’È

1. º≈º≈‘µ‰¢à πÈ”Àπ—°‰¢à ¡«≈‰¢à ·≈–ª√‘¡“≥Õ“À“√∑’Ë°‘π

°“√‡ √‘¡‚ø‡≈∑·≈–«‘µ“¡‘π∫’ 12 „πÕ“À“√‰°à‰¢à
‰¡à¡’Õ‘∑∏‘æ≈µàÕº≈º≈‘µ‰¢à πÈ”Àπ—°‰¢à ¡«≈‰¢à ·≈–ª√‘¡“≥

Õ“À“√∑’Ë°‘π (P>0.05) ¥—ß Table 3

°“√»÷°…“„π§√—È ßπ’È Õ¥§≈âÕß°—∫√“¬ß“π¢Õß
Keshavarz (2003) ´÷Ëßæ∫«à“°“√¢“¥‚ø‡≈∑ ·≈–«‘µ“¡‘π
∫’ 12 „π‰°à‰¢à‰¡à¡’º≈µàÕ°“√„Àâº≈º≈‘µ‰¢à ¡«≈‰¢à ·≈–
ª√‘¡“≥Õ“À“√∑’Ë°‘π ‡™àπ‡¥’¬«°—∫ Leeson ·≈– Caston

(2003) ∑’Ëæ∫«à“°“√‡ √‘¡‚ø‡≈∑·≈–«‘µ“¡‘π∫’ 12 ‰¡à∑”„Àâ
º≈º≈‘µ‰¢à‡æ‘Ë¡¢÷Èπ ‡π◊ËÕß®“°‰°à¬—ß°‘πÕ“À“√‰¥â„π√–¥—∫ª°µ‘
·≈–‡¡◊ËÕπ“π¡“·≈â« Anderson ·≈–§≥– (1957) æ∫«à“
°“√‡ √‘¡«‘µ“¡‘π∑”„Àâ‰°à°‘πÕ“À“√‰¥â¡“°¢÷Èπ Õ¬à“ß‰√°Áµ“¡
 “√Õ“À“√∑’Ë‰°à‰¥â√—∫¡“°¢÷Èππ—Èπ°≈—∫‰ª – ¡‡ªìπ‰¢¡—π ÷́Ëß
‰¡à∑”„Àâº≈º≈‘µ‡æ‘Ë¡¢÷Èπ

„π°√≥’∑’Ë‰°à‰¥â√—∫Õ“À“√∑’Ë¡’‚ª√µ’π‡æ’¬ßæÕ ·µà¢“¥
∑—Èß‚ø‡≈∑ «‘µ“¡‘π∫’ 12 ‡¡∑‰∏‚Õπ’π ·≈–‚§≈’π ®– àßº≈
„Àâº≈º≈‘µ‰¢à ·≈–¡«≈‰¢à≈¥≈ß (Keshavarz, 2003) πÕ°
®“°π’È Sherwood et al. (1993) æ∫«à“‰°à‰¢à∑’Ë¢“¥‚ø‡≈∑
‡ªìπ‡«≈“ 15  —ª¥“Àå ¡’º≈º≈‘µ‰¢à≈¥≈ß‡æ√“–ª√‘¡“≥
‚ø‡≈∑„π‰¢à‰¡à‡æ’¬ßæÕ ”À√—∫°“√‡®√‘≠‡µ‘∫‚µ¢Õßµ—«ÕàÕπ
·µà°“√∑¥≈Õß„π§√—Èßπ’È„™â‡«≈“∑¥≈Õß‡æ’¬ß 8  —ª¥“Àå ®÷ß
Õ“®¬—ß‰¡à àßº≈«‘°ƒµµàÕ√–¥—∫«‘µ“¡‘π„π‰¢à √«¡∑—Èß‰°à¬—ß
‰¥â√—∫Õ“À“√æ◊Èπ∞“π∑’Ë¡’‚ª√µ’π 16.5% ·≈–‡¡∑‰∏‚Õπ’π
0.48% ´÷Ëß‡ªìπ√–¥—∫∑’Ë‡æ’¬ßæÕ ”À√—∫§«“¡µâÕß°“√
æ◊Èπ∞“π„π°“√¥”√ß™’æ·≈–„Àâº≈º≈‘µ‰¢àµ“¡§”·π–π”¢Õß
∑«’»—°¥‘Ï (2546) ¥—ßπ—Èπ°“√¢“¥‚ø‡≈∑·≈–«‘µ“¡‘π∫’ 12

®÷ß‰¡à àßº≈°√–∑∫µàÕº≈º≈‘µ‰¢à πÈ”Àπ—°‰¢à ¡«≈‰¢à ·≈–

Table 2. Vitamin and mineral composition of the basal diet.

Vitamin and mineral Content per kg premix1 Vitamin and mineral Content per kg premix1

Vitamin A 4.80 MIU Biotin 0.036 gm
Vitamin D

3
0.96 MIU Selenium 0.04 gm

Vitamin E 3.20 gm Iron 24.00 gm
Vitamin K

3
0.80 gm Manganese 24.00 gm

Vitamin B
1

0.40 gm Zinc 16.00 gm
Vitamin B

2
1.60 gm Copper 2.40 gm

Vitamin B
6

1.20 gm Iodine 0.14 gm
Vitamin B

12
0 gm Preservative 2.50 gm

Folic acid 0 gm Feed additive 10.00 gm
Pantothenic acid 3.80 gm Filter Up to 1 kg
Niacin 6.00 gm

1 Premix was supplied by BASF (BASF (Thai) LTD.)
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ª√‘¡“≥Õ“À“√∑’Ë°‘π

2. Õß§åª√–°Õ∫¢Õß‰¢à

°“√‡ √‘¡‚ø‡≈∑√–¥—∫µà“ßÊ „πÕ“À“√‰¡à àßº≈„Àâ
‡ªÕ√å‡´Áπµå‰¢à·¥ß ‰¢à¢“«·≈–‡ª≈◊Õ°‰¢à ¡’§«“¡·µ°µà“ß°—π
Õ¬à“ß¡’π—¬ ”§—≠∑“ß ∂‘µ‘ (P>0.05) ¢≥–∑’Ë°“√‡ √‘¡«‘µ“¡‘π
∫’ 12 ª√‘¡“≥ 0.08 ¡°./°°.Õ“À“√ ∑”„Àâ‡ªÕ√å‡ Á́πµå
‰¢à¢“« Ÿß¢÷Èπ  ¢≥–∑’Ë‡ªÕ√å‡´Áπµå‰¢à·¥ß ·≈– —¥ à«π¢Õß
‰¢à·¥ß:‰¢à¢“« ≈¥≈ßÕ¬à“ß¡’π—¬ ”§—≠∑“ß ∂‘µ‘ (P<0.05)

‡¡◊ËÕ‡ª√’¬∫‡∑’¬∫°—∫°≈ÿà¡∑’Ë‰¡à¡’°“√‡ √‘¡«‘µ“¡‘π  ·µà‰¡à
·µ°µà“ß®“°°≈ÿà¡∑’Ë‰¥â√—∫°“√‡ √‘¡«‘µ“¡‘π∫’ 12 „π√–¥—∫
0.01 ¡°./°°.Õ“À“√  à«π‡ªÕ√å‡´Áπµå‡ª≈◊Õ°‰¢àπ—Èπ‰¡à‰¥â
√—∫Õ‘∑∏‘æ≈®“°°“√‡ √‘¡«‘µ“¡‘π∑—Èß 2 ™π‘¥π’È (Table 4)

Solomon (1991)  °≈à“««à“„π‰°à “«  ¢π“¥¢Õß
‰¢à·¥ß ·≈–ª√‘¡“µ√¢Õß‰¢à¢“«®–‡æ‘Ë¡¢÷Èπµ“¡°“√‡®√‘≠¢Õß
√—ß‰¢à·≈–∑àÕπ”‰¢à ·µà„π°√≥’¢Õß‰°à∑’Ë¡’Õ“¬ÿ¡“°π—Èπ¢π“¥
¢Õß‰¢à·¥ß§àÕπ¢â“ß§ß∑’Ë  ¡’‡æ’¬ß‰¢à¢“«‡∑à“π—Èπ∑’Ë‡ª≈’Ë¬π
·ª≈ß‰ª πÕ°®“°π’È Rose (1997) ‰¥â√“¬ß“π«à“‡ªÕ√å‡´Áπµå
‡ª≈◊Õ°‰¢à¡—°‰¡à§àÕ¬‡ª≈’Ë¬π·ª≈ß∂÷ß·¡â‰¢à·¥ß·≈–‰¢à¢“«®–
¡’ —¥ à«π∑’Ë‡ª≈’Ë¬π‰ª°Áµ“¡  Õ¥§≈âÕß°—∫º≈°“√∑¥≈Õß„π
§√—Èßπ’È∑’Ëæ∫«à“ ‰°à°≈ÿà¡∑’Ë‰¥â√—∫°“√‡ √‘¡«‘µ“¡‘π∫’ 12 ¡’

πÈ”Àπ—°‰¢à·¥ß ·≈–‡ª≈◊Õ°‰¢à„°≈â‡§’¬ß°—∫°≈ÿà¡Õ◊ËπÊ ·µà
πÈ”Àπ—°‰¢à¢“«¡’·π«‚πâ¡ Ÿß°«à“°≈ÿà¡∑’Ë‰¡à‡ √‘¡«‘µ“¡‘π∫’ 12

·µà‡¡◊ËÕπ”πÈ”Àπ—°‰¢à·¥ß¡“§‘¥‡ªìπ‡ªÕ√å‡´Áπµå¢ÕßπÈ”Àπ—°
‰¢à∑—ÈßøÕßæ∫«à“¡’§à“µË”≈ßÕ¬à“ß¡’π—¬ ”§—≠ (P = 0.04)

´÷Ëß°“√∑’Ë«‘µ“¡‘π∫’ 12 ∑”„Àâª√‘¡“≥‰¢à¢“« Ÿß¢÷Èππ—Èπ
McDowell (2000) ‰¥â°≈à“«‰«â«à“ °“√¢“¥«‘µ“¡‘π∫’ 12

∑”„Àâ°“√µÕ∫ πÕß¢Õß∑àÕπ”‰¢àµàÕŒÕ√å‚¡π‡Õ ‚µ√‡®πµË”
≈ß®π∑”„Àâ°“√ √â“ß‰¢à¢“«≈¥≈ß ‡™àπ‡¥’¬«°—∫º≈®“°°“√
∑¥≈Õß„π§√—Èßπ’È∑’Ëæ∫«à“‡ªÕ√å‡ Á́πµå‰¢à¢“«¡’§«“¡ —¡æ—π∏å
°—∫§«“¡¬“«∑àÕπ”‰¢à„π‡™‘ß∫«° (r2 = 0.869) ®÷ßÕ“®‡ªìπ
‰ª‰¥â«à“∑àÕπ”‰¢à¢Õß‰°à¡’°“√µÕ∫ πÕßµàÕŒÕ√å‚¡π‡Õ -
‚µ√‡®π∑’Ë¥’¢÷Èπ®÷ß∑”„Àâ‰°à √â“ß‰¢à¢“«‰¥â·¡â«à“®–¡’Õ“¬ÿ¡“°
·≈â«°Áµ“¡  πÕ°®“°π’È«‘µ“¡‘π∫’ 12 ¬—ß¡’∫∑∫“∑„π°“√
 —ß‡§√“–Àå·≈–™à«¬‡æ‘Ë¡ª√– ‘∑∏‘¿“æ°“√„™âª√–‚¬™πå‰¥â
¢Õß°√¥Õ–¡‘‚π (Berg et al., 1952)  ß“π∑¥≈Õß¢Õß
Yacowitz ·≈–§≥– (1952) æ∫«à“‰°à∑’Ë‰¥â√—∫°“√‡ √‘¡
«‘µ“¡‘π∫’ 12 „πÕ“À“√ ¡’√–¥—∫‰π‚µ√‡®π∑’Ë‰¡à„™à‚ª√µ’π
(non-protein nitrogen) „π‡≈◊Õ¥≈¥≈ß ´÷ËßÕ“®‡ªìπ‡Àµÿº≈
Õ’°ª√–°“√Àπ÷Ëß∑’Ë∑”„Àâ‰°à “¡“√∂ √â“ß‰¢à¢“«‰¥â¥’ ®“°
°“√»÷°…“„π§√—Èßπ’È· ¥ß„Àâ‡ÀÁπ«à“°“√‡æ‘Ë¡¢÷Èπ¢Õß‰¢à¢“«
·≈–°“√≈¥≈ß¢Õß‰¢à·¥ß‡¡◊ËÕ§‘¥‡ªìπ —¥ à«πµàÕ‰¢à 1 øÕß

Table 3. Effect of supplemental dietary folate and vitamin B
12

 on egg product-

ion, egg weight, egg mass and feed intake.

Supplement to basal Egg production Egg weight Egg mass Feed Intake

(mg/kg diet) (% hen-day) (g) (g %) (g/b/day)

Folate
0 81.65 64.77 52.59 115.95
0.5 79.97 64.13 51.35 116.70
4 78.85 65.52 51.67 117.67
10 80.12 64.74 51.84 116.20
Vitamin B12
0 78.61 64.51 50.72 116.93
0.01 81.47 64.64 52.64 117.60
0.08 80.37 65.23 52.43 115.36

P-value
Folate 0.80 0.26 0.87 0.80
Vitamin B

12
0.51 0.41 0.45 0.37

Folate x Vitamin B
12

0.85 0.69 0.71 0.29

Pooled SE 0.93 0.23 0.63 0.65
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„π≈—°…≥–π’È Õ“® àßº≈„Àâ°“√∫√‘‚¿§‰¢à‰¥â√—∫‚ª√µ’π¡“°¢÷Èπ
·≈–‰¥â√—∫‰¢¡—π„πª√‘¡“≥µË”≈ß ‡π◊ËÕß®“°‰¢à¢“«¡’ª√‘¡“≥
‚ª√µ’π Ÿß ª√–¡“≥ 11% ·≈–¡’‰¢¡—π„πª√‘¡“≥µË”¡“°
‡æ’¬ß 0.2% (Nort, 1978)

3. πÈ”Àπ—°√—ß‰¢à πÈ”Àπ—°∑àÕπ”‰¢à ·≈–§«“¡¬“«∑àÕπ”‰¢à

°“√‡ √‘¡‚ø‡≈∑‰¡à¡’Õ‘∑∏‘æ≈µàÕπÈ”Àπ—°√—ß‰¢à ∑àÕπ”
‰¢à ·≈–§«“¡¬“«∑àÕπ”‰¢à (P>0.05) „π¢≥–∑’Ë°“√‡ √‘¡
«‘µ“¡‘π∫’ 12 „πª√‘¡“≥ 0.08 ¡°./°°.Õ“À“√  àßº≈„Àâ
πÈ”Àπ—°√—ß‰¢à‡¡◊ËÕ§‘¥‡ªìπ‡ªÕ√å‡´Áπµå¢ÕßπÈ”Àπ—°µ—« Ÿß°«à“
°≈ÿà¡∑’Ë‡ √‘¡ 0.01 ¡°./°°.Õ“À“√ ·≈–°≈ÿà¡∑’Ë‰¡à¡’°“√‡ √‘¡
«‘µ“¡‘π∫’ 12 (P<0.05) ·µà‰¡à àßº≈µàÕπÈ”Àπ—° ·≈–§«“¡
¬“«∑àÕπ”‰¢àÕ¬à“ß¡’π—¬ ”§—≠∑“ß ∂‘µ‘ (P>0.05) (Table 5)

Smith ·≈–§≥– (1957) °≈à“««à“‰°à∑’Ë¡’·π«‚πâ¡„Àâ
‰¢à≈¥≈ß®–¡’¢π“¥¢Õß√—ß‰¢à‡≈Á°≈ß‡π◊ËÕß®“°‡°‘¥°“√ ≈“¬µ—«
¢Õß‡π◊ÈÕ‡¬◊ËÕ∫√‘‡«≥√—ß‰¢à ·≈–‰°à„Àâº≈º≈‘µµË”≈ß‡π◊ËÕß®“°
¡’ “√Õ“À“√„π‰¢à‰¡à‡æ’¬ßæÕ ”À√—∫°“√‡®√‘≠¢Õßµ—«ÕàÕπ
„π‰¢à º≈®“°°“√∑¥≈Õß„π§√—Èßπ’È· ¥ß„Àâ‡ÀÁπ«à“‰°à°≈ÿà¡∑’Ë
‰¥â√—∫Õ“À“√∑’Ë‰¡à¡’°“√‡ √‘¡«‘µ“¡‘π∫’ 12 Õ“®∑”„Àâ¡’√–¥—∫
«‘µ“¡‘π∫’ 12 „π‰¢àµË”≈ß ·≈–∂â“¢“¥«‘µ“¡‘π∫’ 12 µ‘¥µàÕ

Table 4. Effect of supplemental dietary folate and vitamin B
12

 on egg composition.

Weight (g) % of Egg1

Yolk:Albumen
Yolk Albumen Shell Yolk Albumen Shell

Folate
0 16.64 41.88 6.10 25.99 64.53 9.47 0.40
0.5 17.05 41.94 6.32 25.73 64.54 9.73 0.40
4 17.66 42.93 6.45 26.33 64.16 9.52 0.41
10 17.09 44.74 6.28 26.06 64.44 9.49 0.41
Vitamin B

12

0 17.10 41.76 6.22 26.36a 64.07a 9.57 0.41a
0.01 16.93 42.65 6.26 26.10ab 64.27ab 9.63 0.40ab
0.08 17.00 44.20 6.37 25.62b 64.93b 9.45 0.39b

P-value
Folate 0.27 0.12 0.36 0.37 0.74 0.20 0.51
Vitamin B

12
0.52 0.13 0.64 0.04 0.03 0.30 0.04

Folate xVitamin B
12

0.74 0.60 0.88 0.18 0.49 0.41 0.30

Pooled SE 0.18 0.48 0.07 0.12 0.14 0.05 0.01

1 a,b Means in the same column with different superscripts were significantly different (P<0.05)

Supplement to basal

(mg/kg diet)

°—π‡ªìπ‡«≈“π“π ®–∑”„Àâª√‘¡“≥«‘µ“¡‘π∫’ 12 „π‰¢à‰¡à
‡æ’¬ßæÕ ”À√—∫°“√‡®√‘≠‡µ‘∫‚µ¢Õßµ—«ÕàÕπ ·≈–‡π◊ÈÕ‡¬◊ËÕ
√—ß‰¢à∂Ÿ° ≈“¬¡“°¢÷Èπ

πÕ°®“°π’È Mgongo ·≈–§≥– (1985) ¬—ßæ∫«à“
·æ–∑’Ë¢“¥«‘µ“¡‘π∫’ 12 ¡’ª√‘¡“≥ŒÕ√å‚¡π‡Õ ‚µ√‡®πµË”≈ß
√–∫∫ ◊∫æ—π∏ÿå∑”ß“πº‘¥ª°µ‘‡π◊ËÕß®“°°“√‡ª≈’Ë¬π·ª≈ß
√–¥—∫¢ÕßŒÕ√å‚¡π ¥—ßπ—Èπ®“°°“√∑¥≈Õß„π§√—Èßπ’È‰°à°≈ÿà¡∑’Ë
‰¥â√—∫°“√‡ √‘¡«‘µ“¡‘π∫’ 12 Õ“®¡’√–¥—∫ŒÕ√å‚¡π‡Õ ‚µ√‡®π
∑’Ë Ÿß ÷́ËßŒÕ√å‚¡π‡Õ ‚µ√‡®ππ’ÈπÕ°®“°™à«¬„Àâ√—ß‰¢à‡®√‘≠
·≈â«¬—ß¡’ à«π™à«¬„Àâ‡°‘¥°“√¢¬“¬∑àÕπ”‰¢à  ‡°‘¥°“√À≈—Ëß
‚ª√µ’π„π°“√ √â“ß‰¢à¢“« ‡¬◊ËÕ‡ª≈◊Õ°‰¢à ·≈–‡ª≈◊Õ°‰¢à
(«‘‚√®πå, 2537)  àßº≈„Àâ§«“¡¬“«∑àÕπ”‰¢à¡’·π«‚πâ¡ Ÿß¢÷Èπ
´÷ËßÕ“®‡ªìπÕ’°‡Àµÿº≈Àπ÷Ëß∑’Ë™à«¬„Àâ‰°à°≈ÿà¡π’È¡’‡ªÕ√å‡´Áπµå
‰¢à¢“« Ÿß¢÷Èπ

4. πÈ”Àπ—°µ—∫ ·≈–ª√‘¡“≥‰µ√°≈’‡´Õ‰√¥å„πµ—∫

®“°°“√∑¥≈Õßæ∫«à“°“√‡ √‘¡‚ø‡≈∑·≈–«‘µ“¡‘π∫’
12 ‰¡à¡’º≈µàÕπÈ”Àπ—°µ—∫ ·≈–ª√‘¡“≥‰µ√°≈’‡´Õ‰√¥å„πµ—∫
(P>0.05) ¥—ß Table 6

‡¡◊ËÕ‰°à‡¢â“ Ÿà√–¬–°“√„Àâ‰¢à §«“¡‡¢â¡¢âπ¢Õß‰¢¡—π
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Table 5. Effect of supplemental dietary folate and vitamin B
12

 on reproductive traits.

Supplement to basal Ovary (% BW)1 Oviduct (% BW) Oviduct length (cm)

(mg/kg diet)

Folate
0 2.79 3.94 74.56
0.5 2.83 3.95 73.81
4 2.82 3.93 75.54
10 2.82 3.75 72.21
Vitamin B

12

0 2.75a 3.84 73.22
0.01 2.67a 3.82 73.72
0.08 3.03b 4.02 75.16

P-value
Folate 0.99 0.70 0.25
Vitamin B

12
0.02 0.43 0.39

Folate x Vitamin B
12

0.94 0.92 0.58

Pooled SE 0.05 0.07 0.59

1 a,b Means in the same column with different superscripts were significantly different (P<0.05)

Table 6. Effect of supplemental dietary folate and vitamin B
12

on liver weight and liver triglyceride.

Supplement to basal Liver (% BW) Liver triglyceride (mg/g)

(mg/kg diet)

Folate
0 2.89 32.80
0.5 3.08 32.37
4 3.03 30.37
10 2.90 31.76
Vitamin B

12

0 2.97 30.28
0.01 3.06 32.59
0.08 2.94 32.61

P-value
Folate 0.43 0.38
Vitamin B

12
0.43 0.12

Folate x Vitamin B
12

0.71 0.09

Pooled SE 0.05 0.54

∑—ÈßÀ¡¥„πµ—∫®–‡æ‘Ë¡¢÷Èπ 2-3 ‡∑à“ ‡¡◊ËÕ‡∑’¬∫°—∫‰°à “«
(Nobel, 1985) ‡π◊ËÕß®“°‡°‘¥°“√ —ß‡§√“–Àå‰¢¡—π„πµ—∫
‡æ◊ËÕ„Àâ Õ¥§≈âÕß°—∫§«“¡µâÕß°“√ ”À√—∫°“√„Àâº≈º≈‘µ‰¢à
(Stevens, 1996)   Thayler ·≈–§≥– (1973) æ∫«à“

πÈ”Àπ—°·Àâß¢Õßµ—∫‡æ‘Ë¡¢÷Èπµ“¡ª√‘¡“≥‰¢¡—π ·≈–Õ“¬ÿ°“√
„Àâ‰¢à ‚¥¬‰¢¡—π∑’Ë – ¡„πµ—∫ à«π„À≠à‡ªìπ‰µ√°≈’‡´Õ‰√¥å
πÕ°®“°π’È NIEHS (1999) ¬—ß°≈à“««à“πÈ”Àπ—°µ—∫®–‡æ‘Ë¡
¢÷Èπ„π°√≥’∑’Ë‡°‘¥§«“¡‰¡à ¡¥ÿ≈¢Õß°√¥Õ–¡‘‚π„πÕ“À“√
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∑”„Àâµ—∫µâÕß∑”ß“π¡“°¢÷Èπ‡æ◊ËÕ°“√ —ß‡§√“–Àå‚ª√µ’πÀ√◊Õ
°√¥Õ–¡‘‚π¢÷Èπ¡“„À¡à‡æ◊ËÕ„Àâ√à“ß°“¬‰¥â√—∫°√¥Õ–¡‘‚π‡æ’¬ß
æÕµàÕ§«“¡µâÕß°“√ º≈®“°°“√∑¥≈Õß„π§√—Èßπ’Èæ∫«à“‰°à¡’
πÈ”Àπ—°µ—∫√–À«à“ß 2.89-3.08% ¢ÕßπÈ”Àπ—°√à“ß°“¬
 Ÿß°«à“√“¬ß“π¢Õß∑«’»—°¥‘Ï (2546) ∑’Ëæ∫«à“‰°àÕ“¬ÿ 44

 —ª¥“Àå ¡’πÈ”Àπ—°µ—∫‡æ’¬ß 1.61-1.85% · ¥ß„Àâ‡ÀÁπ«à“
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